











From Computer Plus to YOU...

Plus after P Lus after Plus

Model 100 8K $679
Model 100 24K $835

DMP120 $395
DMP200 $520

Color Computer Il 16K $135
w/416K Ext. Basic $165
w/64K Ext. Basic $210

Color Computer Disk Drive
Drive 0 $329 Drive 1 $235

Model 4 16K $849
Model 4 64K
2 Disk & RS232 $1699

DWP210 $629

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS

COMPUTERS
Model 4 Portable

64K w/2 Drives 1525
Pocket Computer 2 165
Model 2000 2Dr 2299
Model 2000 w/Hard disk 3599
Model 12 1 Drive 2699
Model 16B 1Dr 256K 4249

MODEMS

Hayes Smartmodem I 225
AC-3 129
DC Modem | 89
DC Modem Il 160

PRINTERS

Silver Reed EXP500 D.W. Ser. 455
Silver Reed EXP550 D.W. Par. 575
CGP115 159
CGP220 Ink Jet 545
DMP110 305
DMP420 735
Gemini 10X 300
Delta-10 470
Gemini 15X 405
CITOH Prowriter 379

CALL TOLL FREE
1-800-343-8124

e LOWEST POSSIBLE PRICES
BEST POSSIBLE WARRANTY

KNOWLEDGEABLE SALES STAFF

TIMELY DELIVERY
SHOPPING CONVENIENCE

[Eaesue]
VisA ozl
S i

CITOH Prowriter I 649
Okidata CALL
Epson CALL

ETC.

Disk Drive Controller
Extended Basic Kit

Botek Ser/Par Conv.

64K Ram Chips

Deluxe Keyboard
Superpro Keyboard

HJL Keyboard

CCR-81 Recorder

Deluxe Joystick (each)
Joysticks (pair)

Video Plus (monitor adapter)
Video Plus IIM

Amdek Color 1+ Monitor
Gorilla Green Monitor

SOFTWARE (Tape Version)
Zaxxon 34.95
The King 26.95
Trap Fall 27.95
Buzzard Bait 27.95
Devil Assault 27.95

P.O. Box 1094
480 King Street
Littleton, MA 01460

IN MASSACHUSETTS CALL (617) 486-3193 ~18

TRS-80is a registered trademark of Tandy Corp.

29.95
28.95
24.95
26.95
24.95
24.95
24.95
23.95
24.95
19.95
34.95
49.95
49.95
34.95
35.95
59.95
59.95
59.95

Colorpede

Juniors Revenge

Pac Attack

Block Head

Froggie

Lunar Rover Patrol
Lancer

Typing Tutor

Galagon

Scott Adams Adventures
Sea Dragon

Colorcome

Telewriter 64

O-Pak (disk)

Key-264K

Elite-Calc

VIP Writer

VIP Calc

VIP Terminal 49.95
VIP Database (disk) 59.95

Order any 2 software pieces listed
and take 10% off their listed price.
All R.S. software 10% off list.

Send for complete list.

SINCE 1973
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— DIGRESSIONS

CoCo 2 GETS 64K
AND GREAT PRICE

There is no longer any question. Tandy’s recently announced 64K CoCo 2
at $259.95 is the best computer buy around.

We all know that the CoCo has been the best machine around for quite
some time. But now that it’s priced only $60 over a Commodore 64, the
CoCo 2’s advantages make it the more appealing machine to money-
conscious consumers. Even when compared to the recently introduced PCjr
and Coleco Adam, the CoCo comes out looking pretty good.

The CoCo has four things going for it: a powerful Basic, lots of software
(finally), a proven track record, and most importantly easy serviceability.
There is hardly a better Basic around for graphics on a home computer than
Extended Color Basic. Ever try to get a Commodore to draw a circle? You
can do it easily with the CIRCLE command on the CoCo; the Commodore
needs a whole routine.

Many vendors and the Shack itself have greatly increased the amount and
variety of software for the CoCo within the last year. The software base rivals
that of the Commodore 64, and dwarfs that of the newer machines listed
above. The CoCo is reliable, with few quirks in its operation. The PCjr is not
yet available at this writing; no one knows what its performance record will
be. The Adam’s track record has been less than perfect. It has peculiar habits;
for instance, if you leave the Adam’s cassette drive on top of the CPU, it eras-
es your tape.

Where do you go to get your Commodore or Adam fixed? Toys R Us?
The Shack’s umpteen thousand stores are a big plus not only for service, but
also as a convenient source of software and peripherals. If you are near a Com-
puter Center, technical advice is readily available too. And let’s not forget
Tandy’s telephone help service.

I could mention a dozen or so other good things about the CoCo, like a

* large, enthusiastic group of third-party vendors, innumerable user’s groups,

and fine supporting magazines (of which HOT CoCo is best). But you know
all this already. The question is: Do your friends know?

Don’t let Commodore, IBM, or any other computer company steal the
limelight the CoCo deserves. Tell your computer-shopping friends all the ad-
vantages of owning a CoCo. Tell them to go out and look at the other ma-
chines; then look at the CoCo. They’ll find that the CoCo delivers much
more computer for the dollar.—M.N. B
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~ the Color

rite

Computer Wor

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 true
lower case characters. So a Telewriter screen
looks like a printed page, with a good chunk of
text on screen at one time. In fact, more on
screen text than you’d get with Apple 11, Atari,
TI, Vic or TRS-80 Model III.

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

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

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

TELEWRITER-64 ;

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

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
(LPVIL/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.

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

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

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

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

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

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

PROFESSIONAL

WORD PROCESSING

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

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

To order, send check or money order to:

Cognitec
704 N. Nob St.
Del Mar, CA 92014 w121

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. Teléwriter-
compatible spelling checker (Spell 'n Fix) and S:?f_an Terminal
program (Colorcom/E) also available. Call or “ri?vle for more
information.) kY

Apple 11 is a trademark of Apple Computer, Inc.; .-\‘,.luri 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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OZONE ENGINEERING
4769 S — 200 East
Kokomo, IN 46902

Ph. 317-453-0989 6-10 p.m.

SUPER-DISK CHARGER
ON DiSK i s s 56w 516 559 56w w5108 $19.
This software supports DSDD 6 or
12 ms T/T. Requires 64k. Release
the full potential of your after market
drive!! Free with purchase of our
drives & RSDOS 1.1

QUME MODEL 142-A
HALF HEIGHT DSDD
(double sided double density)
40 track, 5%, 12ms track to track,
15ms settling over twice as fast as
std. COCO drives. Release the full
potential of these drives with an
operating system or the new J&M

Systems Extended Disk Basic.

DRIVEO &1 ............ $619.
Above uses J&M controller, specify
DOS. See below for details. Specify
grey or white case.

J&M DISK CONTROLLER for
COCO.......oevvvvnnnn $139.
Specify RSDOS or JDOS. JDOS
supports double sided drives & 35
or 40 tracks.

CASE & SUPPLY for 5% DISK
DRIVES

Single vertical .. ........... $50.
Dual vertical .............. $80.
Dual 2 height vertical ... ... $70.

above in choice of grey or white.

LIBRARY CASE .......... $19.
Data Defender by RING KING, holds
70 disks, acrylic case, key lock.

GENERIC DISKETTES ...... $9.
SSDD, box of 10, certified, hub
rings, labels, write tabs.

SERIAL TO PARALLEL
INTERFACE .............. $59.
crystal controiled, uses UART,
switch selectable baud rate 600-
9600.

Call or write for catalog including
warranties and complete product de-
scriptions. Add $3. per order for
S&H. Add $1.75 for COD, Indiana

res. add 5% sales tax.
298

If Our Programs
Don’t Work

Having trouble entering our listings from the
magazine? Here are a few tips that might help.

First, we print all our Basic listings in the
CoCo’s 32-column format. This means that
each line should appear the same on the screen
as it does in the magazine. If a line on your
screen does not match the same line in the mag-
azine, reread what you typed; you might have
made an error.

Second, make sure the program is for your
computer. Read the System Requirements box.
The information in this box represents the
minimum system configuration needed to run
that particular program. Also, read the article
thoroughly before typing in the program.
Sometimes the article contains instructions
vital to making the typed-in listing work. For
instance, some CoCos will not accept the high-
speed POKE (POKE 65495,0). The article for a
program using this POKE will tell you to
change those POKEs to 65494,0 if your com-
puter will not work at the faster speed.

Some CoCos are sensitive to spacing in the
program lines. Occasionally a computer will
read a line such as FORR = 1TO20 incorrectly,
interpreting the FOR not as a keyword, but as a
variable. If you’ve removed spaces from a pro-
gram listing to save space, and that program
will not work, reinsert those spaces.

If everything is okay so far, check the pub-
lished listing with what you’ve typed. Common
typing errors include confusing a zero with the
letter O, a one with the letter I, or a colon with a
semicolon. DATA statements are particularly
tricky because of the long lists of numbers. Be
very careful with these.

Anyone who owns the new CoCos with the
1.2 ROMs, have noticed poor keyboard re-
sponse in some published programs. To solve
this, you can insert this line: FOR
Z=1TO4:POKE340+ Z,255:NEXT after any
line that makes reference to PEEK 338-345.
This loop will slow down a Basic program. An-
other way is to directly insert a POKE xxx,255,
where xxx is any keyboard location between 338
and 345. Example: IF PEEK(341)=251
THEN Y=Y -1. Change to: IF PEEK(341)

=251 THEN POKE341,255:Y=Y — 1.
Assembly listings usually require an edi-

tor/assembler to enter them into your CoCo.
The two most common editor/assemblers are
Radio Shack’s EDTASM+ and The Micro
Works’ SDS80C. An Assembly listing assem-
bled using the SDS80C will probably not run
under EDTASM+. You can hand-assemble
Assembly listings using a short Basic listing
such as that found on page 135 of the Novem-
ber 1983 HOT CoCo. Hand-assembly is a tedi-
ous task best left to more experienced users.

If all the above fails, send us a printout or a
detailed description of the problem you experi-
ence along with any error messages. We’ll try to
work it out for you. We cannot help you if you
have modified the original program in any
way. ll

PRODUCTION

Director: Nancy Salmon;

Lahri Bond, Linda Drew,

Marjorie Gillies, Donna Hartwell,
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The left bracket, [, replaces the up arrow used by Radio
Shack to indicate exponentiation on our printouts.
When entering programs published in HOT CoCo, you
should make this change.

Article submissions from our readers are welcomed and
encouraged. Inquiries should be addressed to: HOT CoCo
Submissions Editor, 80 Pine Street, Peterborough, NH
03458. Include an SASE for a copy of our writer’s guidelines.
Payment for accepted articles is made at a rate of approxi-
mately $50 per printed page; all rights are purchased.
Authors of reviews should contact the HOT CoCo Review
Editor, 80 Pine Street, Peterborough, NH 03458.
Subscriptions:

Probl with Subscripti Send a description of the
problem and your current and/or most recent address
to: HOT CoCo, Subscription Department, P.O. Box
975, Farmingdale, NY 11737.

Change of Address: Send old label or copy of old ad-
dress and new address to: HOT CoCo, P.O. Box 975,
Farmingdale, NY 11737. Please give eight weeks ad-
vance notice.

Dealers: Contact Ginnie Boudrieau, Bulk Sales
Manager, HOT CoCo, Pine St., Peterborough, NH
03458. (800) 343-0728.

Problems with Advertisers: Send a description of the prob-
lem and your current address to: Magazine, Rt. 101 & Elm
Street, Peterborough, NH 03458. ATTN.: Rita B. Rivard,
Customer Service Manager. If urgent, call 1-800-441-4403.
HOT CoCo is a member of the CW Communications/
Inc. group, the world’s largest publisher of computer-re-
lated information. The group publishes 44 computer
publications in 18 major countries. Nine million people
read one or more of the group’s publications each
month. Members of the publication group include: Aus-
tralia: Australasian Computerworld, Micro Magazine;
Argentina: Computerworld/Argentina; Brazil: Data-
News, MicroMundo; Denmark: Computerworld/Dan-
mark, MikroData; France: Le Monde Informatique;
Germany: ComputerWoche, MicroComputerWelt, PC
Welt; ltaly: Computerworld Italia; Japan: Computer-
world Japan, PC Japan; Mexico: Computerworld/Mex-
ico; Norway: Computerworld Norge, MikroData; Peo-
ple’s Republic of China: China Computerworld; Saudi
Arabia: Saudi Computerworld; Spain: Computerworld/
Espana, MicroSistemas; Sweden: ComputerSweden,
MikroDatorn, Min Hemd. 3 United Kingdom: Com-
puter Manag , Comp Busii Europe; United
States: Computerworld, HOT CoCo, inCider, Info-
World, Micro MarketWorld, Microcomputing, PC
World, 80 Micro, RUN, and jr.
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CoCo Synthesizer?

Does anyone out there know of a
company that sells music-synthesizer
keyboards for the CoCo? If so, please
send me an address so I can write them
for information.

Ryan Moody
Rt. #2 9 Cedar Creek
Shawnee, OK 74801

Color Basic
Word Processor

While browsing through your pre-
miere issue, I came across Ken
Knecht’s superb ‘“CoCo Word Pro-
cessor’’ (HOT CoCo, June 1983, p.
36). What a boon to all CoCo owners.
It’s an outstanding program that of-
fers professional word processing to
anyone with Extended Color Basic.

However, for those of us with Color
Basic machines, commands like VAR-
PTR and INSTR don’t exist—and
they control five important features of
Mr. Knecht’s program: delete a line,
make room for an insert, and global
find/delete/replace string.

By making the changes shown in the

Feedback

accompanying Table, Color Basic
owners can also have quality word
processing. Try them out on Mr.
Knecht’s program, and you’ll never
need to buy Color Scripsit.

Duncan F. Dempster
Kahaluu, HI

Yes, you can run my word proces-
sor under Color Basic with your modi-
fications, but you will encounter some
problems. Extended Color Basic’s
LINE INPUT command does not ap-
pear in Color Basic. Simply replacing
it with INPUT will do funny things to
your input if you use commas, quota-
tion marks, or colons.

You could use a separate subroutine
to replace INPUT—the easiest being to
build the string using INKEY$ to get
each character. However, this leaves a
problem with the backspace (CHR$(S)).
You must carefully plan the code to
handle this.

Also, building strings this way leads
to frequent garbage collecting, which
will slow the program once you’ve en-
tered a significant number of strings in
the array. You must also surround the
string with quotation marks before

1) Delete lines 10000-10040 and substitute
these:

10600 IF E+1>2@@THENPRINT"ONLY 2
#@ LINES":GOTO100

10010 FOR Il=E+l1 TO A+l STEP -1
10020 AS$(I1)=AS$(I1-1)

10030 NEXTI1:RETURN

2) Delete lines 12000-12040 and substitute
these:

12¢00 FORI1l=A TO E
12010 AS(I1)=AS$(Il+l)
12030 NEXTI1:RETURN

3) Delete lines 14070-14090 and substitute
these:

14065 Y=1

14078 FORX=L1l TO L2

14075 FORF=Y TO LEN(A$(X))

148886 IF MIDS(AS(X) ,F,LEN(S1S))=
S1$ THEN 14100

14090 NEXTF

14095 Y=1:NEXTX:GOTO 100

4) Delete lines 1410014160 and substitute
these:

141008 IFCS-"D"
4120

14105 IFF=1 THEN AS$(X)=RIGHTS(AS
(X) ,LEN(AS(X))-LEN(S1$)) :GOTO141
79

14110 IFF-1+LEN(S1$)=LEN(AS$(X))T
HENAS (X) =LEFTS (AS (X) ,F-1) :GOTO14
695

14115 AS(X)=LEFT$(AS$(X) ,F-1)+RIG
HT$ (AS(X) ,LEN(AS$(X))-(F-1+LEN(S1
$))) :GOT014170

1412¢ IFCS$S="R" THEN 14123 ELSE 1
41490

14123 IFF=1THENAS(X)=S2$+RIGHTS (
AS(X) ,LEN(AS$(X))-LEN(S1$)) :GOTO1l
4179

14125 IFF-1+LEN(S1$)=LEN(AS(X)TH
ENAS (X) =LEFTS$ (AS(X) ,F-1) +52$:GOT
014695

14130 A$(X)=LEFTS$(AS$(X) ,F-1)+S2$
+RIGHTS (AS$(X) ,LEN(AS(X))-(F-1+LE
N(S1$))) :GOT014170

14140 PRINTX;LEFT$(AS(X),F-1)+CH
RS (91) +S1$+CHR$ (91) +RIGHTS (AS (X)
,LEN(AS$(X))-(F-1+LEN(S1$)))
14145 PRINT"FIND NEXT? (Y/N)";
14150 BS$=INKEYS$:IFBS=""THEN14150
14160 IFBS$="Y" THEN14170 ELSE100
14176 Y=F+1:G0T014675

THEN 14105 ELSE 1

Table. Color Basic Word Processor

you save it on tape, so you can recover
it in the author program with an IN-
PUTH#I instead of LINE INPUTH#I.

Now you know why I specified Ex-
tended Color or Disk Basic for the
program.

Ken Knecht
Yuma, AZ

Readers to the Rescue

On page 13 of January’s ‘‘Feed-
back’’ we published a letter, Where’s
the Bug?, in which a reader asked for
help with a problem he was having
with Ken Knecht’s ““CoCo Word Pro-
cessor” (HOT CoCo, June 1983, p.
36). Evidently, the program was print-
ing at least one line of a block or in-
dented form letter one character to the
left of the margin.

Mr. Knecht hadn’t experienced tke
problem, but he said that others had
written to him of the same thing. He
didn’t have the answer, suggested that
perhaps it was due to a bug in Basic’s
print routine, and asked readers for
help. Here are the replies.—eds.

Fix and Swap

Since I only use a DMP-200 printer,
I can’t separate CoCo bugs from
printer bugs.

When you send a control code spec-
ifying a new typeface to the printer,
you’ll get the bug. Try PRINT#-2,
CHRS$(27);CHRS$(18); TAB(10)
“TEST”’:. You don’t need to put this
line in a program.

Try PRINT#-2,CHR$(27);CHR$
(18):PRINT#-2,TAB(10)‘‘TEST”’:.
This won’t result in the bug, but the
printer received a line feed before it
printed “‘test.”’

Therefore, it seems that the tab
count will be incorrect if the control
code (printed correspondence) is still
in the buffer when it receives a
character.

Now try PRINT#-2,TAB(10);
CHR$(27);CHR$(18); “TEST”’. You
should have the correct tabbing with
no bug and no line feed.

I use the CoCo Word Processor and
have several modifications, such as
single-sheet feed, proportional spacing
on the DMP-200, and forward and

HOT CoCo  April 1984
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Feedback

backward multiple space. I’ll pass
these on to interested readers if they
send me a self-addressed, stamped en-
velope or are willing to exchange other
helpful information.

Robert Gault
832 N. Renaud
Grosse Pointe Woods, MI 48236
1.0 ROM to 1.1

Mr. Knecht might be right about a
bug in CoCo’s Basic, because I re-
placed my 1.0 ROM (Color Basic)
with a 1.1 version, and the problem
went away.

Tom Garcia
Tucson, AZ

1.1 ROM to 1.2 (?)

I have a 64K disk system (upgraded
from 4K) and a DMP-120 printer and
agree that there must be a bug in Ba-
sic’s print routine.

I found a temporary fix by entering
POKEI151,255:POKE152,255 to change
the line-printer delay in the CoCo.
Tids works, but slows down the
printer.

Then I replaced my 1.1 Basic ROM
with a 1.2, and the problem vanished.

[ don’t know exactly what was
wrong. It occurred under certain con-
ditions when strings were manipulated
and then printed. Since this doesn’t
seem to be a common problem, it
might be a certain combination of 1.1
ROM and printer, a particular pro-
duction run of ROM, or a combina-
tion of 1.1 ROM and some older ver-
sion of another chip (my machine is a
two-year-old D board).

Dennis J. Duke
Bessemer, AL

CHRS to the Printer

I have an Epson RX-80 with the Ep-
son serial board and 2K buffer. I
haven’t loaded Mr. Knecht’s pro-
gram, but I wrote a cassette label pro-
gram and found a similar alignment
problem.

Occasionally when a CHRS is sent
to the printer, it leaves a partial back-
space in the print buffer. This back-
spaces the text when it prints it. I
haven’t yet found the relationship be-
tween the printer commands and the
amount of backspace, but it exits.

I’ve found two fixes. You must send
either one to the printer (preferably
followed by enter) before you send
any text.

If you’re using pica type, a back-
space—CHR$(8)—would clear out
the buffer. With elite type, send a
series of DELETE commands—CHRS$
(127)—long enough to clear the buffer.

Randolph D. Carney
Lancaster, PA

Backwards Attacker

To let the ship in Matt Togliatti’s
“Attacker’” (HOT CoCo, October
1983, p. 82) go backwards, change line
100 to the following:

100 X =X +3:A=JOYSTK(0):B=JOYSTK
(1):IF A>45 THEN X=X +2ELSE IF A< 15
THEN X=X-5

Add line 15 and change line 20 as
follows to choose the number of ships
you have each game:
15 INPUT*“HOW MANY SHIPS”’;NM
20 PMODEA4,1:SCREEN1,1:PCLS:PMODE
3,1 :X=10:Y =26:A$=“T15001V31CDC
GABV25CV20CV15DVI0DVSEVIE”:SC = 1:
ES=2

I’'ve been a subscriber since HOT
CoCo first came out, and I think it’s a
great magazine.

Brian Patrick
Huntsville, AL

CoCo 2 to 64K

I took advantage of Radio Shack’s
before-Christmas sale and bought a
16K, Extended Color Basic Color
Computer 2. It’s great fun, but I even-
tually decided to upgrade it to 64K.
However, I found Radio Shack’s
prices for doing so just a little steep.

Therefore, from an ad in your No-
vember issue, I purchased Compukit’s
(16206D Hickory Knoll, Houston, TX
77565) 64K Upgrade Kit for $62.95.
It’s easy to install, and even comes
with a test program, but I did have a
few minor problems and thought I’d
pass them along:

DON'T USE! USE THESE 2

EYELETS

——

u7

Fig. 1. Eyelet Location for Jumper Installa-
tion on CoCo 2

® Removing the CoCo 2’s cover will
void the 90-day warranty.

@ Be very careful not to bend the pins
when removing and installing chips. If
you’ve never worked with ICs before,
let someone who has do the installa-
tion for you. Make sure that the end of
the chip with pin 1 faces the rear of the
board.

® The left side of U7 is marked W1.
the instructions from Compukit say to
solder a jumper across the two eyelets
here, but it is confusing. The attached
Fig. 1 shows which eyelets to use.

Compukit told me to use two
Ya-watt resistors in the jumper instal-
lation. Heat the lead on one end with a
soldering iron while pressing on the
eyelet with the end of the lead. When
the solder around the lead melts, let
the lead slide in a little and then hold it
steady until the solder cools. Use the
other resistor and do the same with the
other eyelet.

You should now have two V4-watt
resistors sticking vertically out of the
board. Slide the little plastic device
that came taped to the chip tube down
over the wires and jumper them to-
gether. Trim the wires to about ¥4 inch
before you install the jumpering de-
vice and it will look like it belongs
there.

@ The test program that came with the
upgrade kit has three errors in it.
Make the following line changes:

110 IFMEM = 16000THEN?*“LESS THAN
32K’":END

(Insert an = between MEM and 16000.)
140 DEFUSRO = 16000
(delete a 0.)

160 IF A THEN?*‘32K’ELSE?*‘64K”’
(Add spaces between IF, A, and THEN.)

I hope this information is of some
help to readers who want to use Com-
pukit’s upgrade on their CoCo 2s. The
price is good, and my CoCo 2 runs
great.

Paul H. Bock, Jr.
Sterling, VA

Nice and Dark

I’ve never been pleased with the
light printouts from my DMP-100. Fi-
nally, I switched the ribbon with one
from my Commodore VIC-1525
printer, and find that the DMP-100
now prints nice and dark.

I enjoy your magazine each month.

Paul E. Collins
Caldwell, NJ
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Payroll Tax Update

This short listing adds the current
tax tables to Mike Charlton’s ‘“‘CoCo
Payroll’’ (HOT CoCo, January 1984,
p. 74). I’ve checked this update, but I
suggest, as does Mr. Charlton, that
readers also monitor it for accuracy.

Also, thanks for the help on the
problem I had with this program.

John Howton
Ocala, FL 32671

18000 'FED.TAX-SINGLE

18010 IFZ2<=14@@THENFT=0:RETURN
18020 IF%22>1400ANDZ2<=4100THENFT
=(.12%(22-1400))/PP(I):RETURN
18030 IFZ2>41B0ANDZ2<=9500THENFT
=(.15%(22-4100) +325) /PP(I) :RETUR
N

18040 IFZ2>9500ANDZ2<=14400THENF
T=(.19*%(22-95600) +1135) /PP(I) :RET
URN

1805¢ IF22>14400ANDZ2<=22000THEN
FT=(.25%(22-14400) +2665) /PP(I) :R
ETURN

18060 IF22>22000ANDZ2<=27800THEN
FT=(.3*(22-22000) +3963) /PP(I) :RE
TURN

1807¢ IFZ2>27800ANDZ2<=330060THEN
FT=(.34%(22-27800)+5710) /PP(I):R
ETURN

18080 IFZ2>33QPQQTHENFT=(.37*(22~-
33000) +7512) /PP (1) :RETURN

190006 'FED.TAX-MARRIED

19010 IFZ2<=24@0THENFT=0:RETURN
19020 IFZ22>2400ANDZ2<=9620THENFT
=(.12*(22-2400))/PP(I) :RETURN
19030 IFZ22>9620ANDZ2<19188THENFT
=(.17*(22-9620) +868) /PP(I) : RETUR
N

19040 1IFZ22>15188ANDZ2<=23608THEN
FT=(.22*(22-19188) +2494) /PP(I) :R
ETURN

19050 IFZ22>23608ANDZ22<=28192THEN
FT=(.25%(2%2-23608) +3466) /PP(I):R
ETURN

19060 IF7Z2>28192ANDZ2<=34216THEN
FT=(.28%(22-28192) +4792) /PP(I):R
ETURN

1907¢ IF22>34216ANDZ2<=44824THEN
FT=(.33*%(22-34216) +6277) /PP(I):R
ETURN

19086 IFZ2>44824THENFT=(.37%(22-
44824) +9778) /PP (1) :RETURN

Program Listing. CoCo Payroll Tax Update

Go To the Head
Of the Class

[ enjoy your magazine and find
more in it of interest than in any other
Color Computer magazine.

As a teacher, mother, and grand-
mother, I particularly liked your edu-
cation issue in December. There were
many things in it I could use.

Janet Minnia
San Antonio, TX

Classroom CoCo

We are a new computer school and
Color Computer resource center. We
don’t sell computers, but we do pro-
mote computer literacy and educa-
tion, and we’d like to know what
schools are doing with the Color Com-

for using computers in the class-

room—or at least, in the school
building.

Mary Jane Spencer, Prop.

Rainbow Adventure

Box 355

235 East King St.

Shippensburg, PA 17257

I Even Like the Ads

In January’s HOT CoCo you asked
me to tell you what I like and dislike
about the magazine.

Well, you have a good publication,
and I enjoy the reviews, Dr. ASCII,
and the program listings. I even like
the ads—they are often my first place
of information for new things for my
CoCo.

As for dislikes, there are none.

Swiss CoCo

Do you or any of your readers
know if I can use a Color Computer in
Switzerland, provided I have a voltage
adapter and an American TV set as a
monitor?

Andreas Luecke
2509 Avery St.
Parkersburg, WV 26101

It might work, but it’s a risk we
don’t recommend. Does anyone else
have a better answer?—eds.

puter. Harold Mizell
We’d also like to get their reasons Norton, KS
High Scores
We received a couple new names to add to
the high game scores this month. Keep them
coming.
Name Game Score
Carol Thomson Space Assault 75,110
Owen Sound, Ontario (Beginner Level)
Popcorn 75,010
(Level 5)
Lori Thomson Ghost Gobbler 83,110
Owen Sound, Ontario (Level 5)
Richard Wasserman Galax Attax 50,100
Brooklyn, NY
Ray Gallantry Bloc Head 64,275
Brampton, Ontario Keys of the Wizard 632
(Level 1)
Dan Shargel Whirlybird Run 78,450
Arroyo Grande, CA
Doug Burke Lancer 117,700
Kenora, Ontario
Greg Burke The King 156,900
Kenora, Ontario Colorpede 1,376,460
Doodle Bug 1,470,200
Zaksund 556,780
Pyramid 200
Ninja Warrior 74,500
Frog Trek 14,700
M.A. Brickles Defense 103,660
Allen Park, MI Scarfman 121,600
Death Trap 60,838
The Frog 20,340
Solo Pool 80
Michael E. Nadeau Buzzard Bait 138,000
Peterborough, NH
Mark E. Reynolds Mudpies 113,800
Bennington, NH Tut’s Tomb 39,360
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Back Issues

I’ve received my second copy of
HOT CoCo, and I have nothing but
praise for it. Now I’d like to get all the
back issues that I’ve missed. Please tell
me how to complete my CoCo library.

David Sullivan
Frankfurt, W. Germany

We sell back issues for $3.50 plus $1
shipping and handling (each issue).
For 10 or more magazines, include
$7.50 shipping per order.

We can’t bill for back issues, so
please send a check, money order, or
credit-card information to Back Is-
sues, HOT CoCo, Pine St., Peter-

borough, NH 03458, or (in the U.S.)
call, toll-free, 1-800-258-5473.—eds.

Circuit Drawer
In Disk Basic

I’ve found a problem with the ““Cir-
cuit Drawer”’ program (HOT CoCo,
February 1984, p. 56). The program as
written will not work with Disk Basic,
due to the use of the array AS$.

AS is a Disk Basic command used in
conjunction with the FIELD state-
ment. See page 86 of the disk manual.
I suggest changing all occurrences of
ASS$ to XS$.

Bill Boogaart
Calgary, Alberta

HOT CoCo’s
Consumer Watch

HOT CoCo has received a num-
ber of complaints against Snake
Mountain Software in regards to
unfilled orders. We have attempted
to contact the company, but have
received no response.

Send your letters to Feedback,
HOT CoCo, 80 Pine St., Peter-
borough, NH 03458.

Brussels

A group of Radio Shack com-
puter users meets each Monday at 8
p.m. behind the Nossegem town
hall (near Brussels Airport). We
have more than 50 members and
are starting a CoCo department. If
you’re interested, come to a
meeting, or write me.

Foulon Marc

50, Roberts Jones
1180 Brussels
Belgium

Acadiana

We’re starting the Cajun CoCo
Club for TRS-80 Color Computer,
MC-10, TDP-100, Dragon, and
other 6809 users. Our goals for
1984 are to have over 200 members
and to start a local BBS. Pooyie!

Bob Hoevel

Cajun CoCo Club
104 Karen St.

New Iberia, LA 70560
318-365-7706

Have a Color Computer Club?

Moncton, N.B.

CoCoMUG (Color Computer
Moncton User’s Group) would like
to hear from prospective members
and other user’s groups.

CoCoMUG

Leo Allain, Pres.

91 Woodland Drive
Moncton, New Brunswick
EIE 3C4

Morgantown,
W. (almost heaven) Va.

The Mountain State Color Com-
puter User’s Group has changed its
mailing address. We meet the third
Sunday of each month and have a
newsletter.

Mountain State Color Computer
User’s Group

Donald G. Barber, Jr.

Box 1084

Morgantown, WV 26507
304-599-4493

Clubhouse

Reach prospective members through a letter to Feedback.

Port Hardy, B.C.

The North Island CoCo Club
meets the first Tuesday and third
Wednesday of each month at the
Port Hardy Secondary School. We
have a software, reading, and hard-
ware library.

North Island CoCo Club
Box 1740

Port Hardy, British Columbia
VON 2P0

604-949-6761

Niagara Peninsula

The Niagara Regional CoCo
Club meets from 1-4 p.m. every
second Sunday in the cafeteria of
Confederation High School (670
Tanguay Ave., Welland, Ontario).
Anyone interested can contact
Gerry Chamberland at 416-357-
3462, or phone or write me.

Gilles Prescott

7707 Jubilee Drive

Niagara Falls, Ontario L2G 7J3
416-734-3529
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ArGADE.

“I don’t want to rush you,” Bar-
naby went on, ‘“‘but I did bring the
contract with me.”

“Contract?”’ I said.

“I’ve already signed,”” said a happy
Elmer.

“It’s a good one,” said Barnaby.
“A five-thou advance against straight
royalties of 25 percent. We make
50,000 copies each on disk and tape.
And they’ll be in the pipeline of our
worldwide distribution system within
two weeks. Of course, we reserve the
right to opt for an arcade version, and
in that eventuality you’ll get 2 percent
of the gross.”

“I...1...1...”

“‘So sign,”’ said Elmer.

“Let me get this straight, Mister
Barnaby. You want rights to Cheese
Bombs.”’

“Normally,”” said Barnaby, ““I’d be
a bit more coy, but yes, we want those
rights very badly.”’

“Paydirt!”’ Elmer chortled.

““You don’t hear many people chor-
tle these days,”” Barnaby said. ‘‘Lewis
Carroll coined the word. A chortle is a
blend of a chuckle and a snort, and
you do it very well, Elmer.”’

“I can’t sign,” I said.

‘‘Here, let me guide your hand,”
said Elmer.

““I already sold the program to a
magazine.”’

“What!”” cried Elmer. “Get it
back! Burglarize the magazine’s of-
fice!”’

“They have already paid me,” I
said sorrowfully.

““You never mentioned that! What
about my share?’’

“I was going to get around to it.”’

Barnaby had already folded the
contract back into his sharkskin cov-
ering.

Oh, I could go on and on about
what happened next. Basically, it was
just Elmer foaming at the mouth
about how I had cheated him, about
how my brains would fit into very
small receptacles with room left over
for lots of other things. His departure
was somewhat like a tornado moving
slowly out of my life.

I sat numbly alone before the com-
puter. Let’s see...25 percent of $25

times 100,000 copies sold. . .No, that
way lay madness.

I picked up the telephone and called
the magazine. No, I didn’t try to get

the program back. A promise made is
a debt unpaid. I asked if it would be
possible to write another article for the
program.

This
reading.

I wanted to let you know what a
great program Cheese Bombs is.

But I still haven’t done my job.

If you visited Elmer’s Arcade in
HOT CoCo’s Maich issue, you recall
that Elmer had written a terrible chil-
dren’s poem called Tantrum. Last
month’s game, Cheese Louise, set that
poem into the computer. The little
mouse, Louise, had to move through a
jumble of three hopping robots to
claim bits of cheese and points.

article. The one you’re

‘A score in the
thousands is possible.
For you masochists,
I’ve made the top
rating, Provolone,
available only
to the player who
successfully protects
Pete for a score of
6,000 or more.”’

This month we continue the saga of
Tantrum. In the second part of
Elmer’s poem, which I will altogether
spare you, Louise eats a magical
morsel of cheese that causes her to
become a giant mouse. Two of the
robots run away, but robot Pete gets
trapped in a closet, where he must
dodge cheese bombs thrown by
Louise. In Elmer’s poem, peace is
eventually made between robots and
mouse, and Louise reverts back to her
original size.

Now, while trying not to think
about software fortunes, let’s play
Tantrum Part II—Cheese Bombs.

To start, type RUN and tap the
enter key. There is a brief title, and the
game begins immediately.

Louise is too large to get on the

screen, but in a closet at center screen
is the orange robot named Pete. There
are two vertical and three horizontal
shafts going through the closet, and
through them come cheese bombs.
They’re yellow.

You must help Pete avoid the cheese
bombs by tapping the four arrow keys
so he will jump out of the way. If a
bomb hits him, he gets all gooey and
the game ends.

It’s as simple as that.

Well, there’s a little bit more. Each
bomb that Pete successfully dodges
scores points for you. There are six
playing levels, and they are marked by
the color of the screen. Pete must
dodge 10 cheese bombs on each level
except the last one, magenta. At this
level, the game continues until Pete is
hit by a cheese.

Here are the color levels and the
points scored for each averted cheese
on that level: Green, 1; Yellow, 2;
Blue, 4; Red, 8; Buff, 16; Cyan, 32;
Magenta, 64.

If you reach the magenta level, you
just keep scoring 64 points for every
bomb that misses Pete.

As you first play Cheese Bombs,
you may think it’s tough. But keep
tapping those arrow keys and experi-
menting with Pete’s available move-
ment. No matter from where the
bomb comes, there is always a posi-
tion Pete can take to avoid it.

At first the cheese bombs travel
slowly. In succeeding color levels, the
bombs get faster, and so must you.

A score in the thousands is possible.
For you masochists, I’ve made the top
rating, Provolone, available only to
the player who successfully protects
Pete for a score of 6,000 or more. For
the other ratings and the relationships,
see DATA line 140 of the Program
Listing.

And that, somewhat sadly, is that
for this month. If you want help de-
bugging any program I do for Elmer’s
Arcade, write me: Richard Ramella,
1493 Mt. View Ave., Chico, CA
95926. You must include a self-ad-
dressed, stamped envelope. If you
have a printer, include a listing of the
program as it is in your machine. In
any case, tell where you get an error
message and what the program seems
to be doing wrong. I can’t help if
you’ve modified the program in any
way.
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P

AL ArcADE-.

P.S.—Guess what? That rat Elmer
just called. He told me it was all a
joke. The guy Barnaby was his broth-
er-in-law, not a rep for Aunt Sally
Software. He was still laughing when
he hung up.

I don’t know whether to feel relief
or sadness. Obviously, I haven’t been

called up to the big leagues after all.
But on the other hand, I didn’t miss a
golden opportunity. I suppose I
feel. . .kind of the same. You go enjoy
a few games of Cheese Bombs. I'm
going to crawl under my computer
desk and solve some intergalactic
problems. H

“You go enjoy a few
games of Cheese
Bombs. I’'m going to
crawl under my desk
and solve some
intergalactic problems.”’

I

|

110 REM * ELMER'S ARCADE #1606 * A
PRIL 1984

120 CLEAR 500

130 DIM VS$S(14)

140 DATA CURD,COTTAGE,CREAM,PROC
ESS,JACK,LIMBERGER,MOZZARELLA ,GO
RGONZOLA , SWISS, LONGHORN ,NEUFCHAT
EL,EDAM,BRIE,CAMEMBERT , PROVOLONE
150 FOR A=0 TO 14

160 READ V$(A)

170 NEXT

180 w=1

190 zl=1

200 X1=32

210 QQ=1

220 CLS

230 H$=CHR$(128)

240 PRINT @ 232,"TANTRUM - PART

2|l

250 PRINT @ 266,"CHEESE BOMBS"
260 A=TIMER

278 IF A>1000 THEN A=A~1006: GOT
0 270

280 FOR B=1 TO A

290 C=RND(10)

300 NEXT

3198 x=1

320 P=1024

339 R=139

340 J=18

350 V=1

360 Y$=CHR$(143+16)

370 U1$=CHR$(94)

380 D1$=CHR$(10)

390 L1$=CHR$(8)

408 R1$=CHRS(9)

410 FOR A=1 TO 10

420 72$=72S+CHRS$(128)

430 NEXT A

449 2=112

450 AS$=CHR$(128)

460 BS$S=CHRS$(129+2)

478 C$=CHRS$(130+2)

480 D$=CHRS(131+2)

499 E$=CHRS(132+2)

500 F$=CHRS$(133+2)

510 IS$=CHRS$(136+2)

520 K$=CHR$(138+2)

530 M$=CHR$(140+2)

540 N$=CHRS$(141+2)

550 0$=CHR$(142+2)

560 P$=CHR$(143+2)

570 AS$(1)=2$

580 B$(1)=2$

590 C$(1)=2$

600 DS$(1)=AS+ASH+AS+AS+FS+KS+AS+A
S+AS+AS

610 ES(1)=AS+AS+AS+PS+PS+PS+PS+A
S+AS+AS

620 FS$(1)=AS+AS+AS+KS+PS+PS+FS+A
$+AS+AS

630 GS(1)=AS+AS+AS+AS+KS+FS+AS+A
S+AS+AS

640 HS$(1l)=AS+AS+AS+DS+KS+FS+DS+A
S+AS+AS

650 AS(2)=Z$

660 BS$S(2)=2Z$

670 C$(2)=AS+AS+AS+AS+FS+KS+AS+A
SHASHAS

680 DS$(2)=MS+MS+MS+MS+PS+PS+MS+M
S+MS+MS

690 ES(2)=AS+AS+AS+AS+PS+PS+AS+A
S+AS+AS

700 FS$(2)=AS+AS+OS+MS+MS+MS+MS+N
S+AS+AS

710 G$(2)=AS+ES+IS+AS+AS+AS+ASHE
SH+IS+AS

720 H$(2)=2Z$

730 AS$(3)=AS+AS+AS+KS+AS+ASHFS+A
S+AS+AS

740 B$(3)=AS+AS+ASH+KS+FS+KS+FS+A
S+AS+AS

756 CS(3)=AS+AS+AS+MS+PS+PS+MS+A
S+AS+AS

760 D$(3)=DS+AS+AS+AS+PS+PS+AS+A
$+AS+DS

770 ES(3)=MS+MS+MS+MS+MS+MS+MS+M
S+MS+MS

780 F$(3)=%$

790 G$(3)=2$

800 HS(3)=2$%

810 QS$=LEFTS$(2$,8)

820 AS(4)=z$

830 BS(4)=1%

840 CS$(4)=2$

850 D$(4)=P$+C$+Q$

860 E$(4)=PS$+DS$+Q$

870 F$(4)=PS$S+PS+Q$

880 GS$(4)=FS+AS+QS

890 HS$(4)=F$+DS+QS

900 AS(5)=4$

910 B$(5)=2$

920 C$(5)=z$

930 DS(5)=Q$+BS+P$

940 ES$(5)=Q$+D$+P$

950 FS$(5)=Q$+PS+P$

960 GS(5)=Q$S+AS+KS

970 H$(5)=QS+DS+KS$

980 CLS

999 GOSUB 1540

1000 X=1

1010 GOSUB 1650

1920 N=0

1636 D=RND(10)

1040 IF SS>4999 THEN Z1=2: X1=64
1050 IF D=1 THEN FOR F=192 TO 22
@ STEP 2zl ELSE IF D=2 THEN FOR F
=223 TO 195 STEP ~Z1: GOTO 1100
1660 IF D=3 THEN FOR F=288 TO 31
6 STEP Z1 ELSE IF D=4 THEN FOR F
=319 TO 291 STEP -Z1l: GOTO 1100
1670 IF D=5 THEN FOR F=352 TO 38
@ STEP Z1 ELSE IF D=6 THEN FOR F
=383 TO 355 STEP -Z1l: GOTO 1100
1080 IF D=7 THEN FOR F=17 TO 433
STEP X1 ELSE IF D=8 THEN FOR F=
497 TO 81 STEP -X1l: GOTO 1100
1099 IF D=9 THEN FOR F=14 TO 430
STEP X1 ELSE IF D=10 THEN FOR F
=494 TO 78 STEP -X1: GOTO 1100
1100 SS$=INKEYS

1116 IF S$="" AND N=0@ THEN 1160
ELSE IF S$="" THEN 1178

1120 IF S$=R1$ AND X=4 THEN X=1
ELSE IF S$=Rl$ AND X=1 THEN X=5
1130 IF S$=U1$ AND X=1 THEN X=2
ELSE IF S$=U1$ AND X=2 THEN X=3
1140 IF S$=D1$ AND X=3 THEN X=2

Program Listing. Tantrum Part II, Cheese Bombs

ELSE IF S$=D1$ AND X=2 THEN X=1

1150 IF S$=L1$ AND X=5 THEN X=1

ELSE IF S$=L1$ AND X=1 THEN X=4
1160 GOSUB 1650

1170 PRINT @ G,CHRS$(128);

1180 IF PEEK(P+F)<>128 THEN PRIN
T @ F,Y$;: GOTO 1310

1190 PRINT @ F,Y$;

1200 G=F

1219 FOR T=1 TO J

1220 NEXT T

1230 NEXT F

1240 SS=SS+(QQ*V)

1250 N=N+1

1260 IF N=1@ AND W<7 THEN W=W+l:
J=J=3: N=@: V=V*2: CLS W: GOSUB
154@8: GOSUB 16580

1270 PRINT @ 4808,"SCORE:";SS;
1280 SOUND 200,1

1290 IF N=@ THEN FOR T=1] TO 3: S
OUND 147,3: SOUND 176.2: SOUND 1
93,2: NEXT

13008 GOTO 10390

1319 IF SS<9 THEN A=0

1320 IF SS>9 THEN A=l

1330 IF SS>29 THEN A=2

1340 IF SS>69 THEN A=3

1350 IF SS>149 THEN A=4

1360 IF SS>309 THEN A=5

1378 IF SS>629 THEN A=6

1380 IF SS>1269 THEN
13908 IF SS>1499 THEN
1400 IF SS>1799 THEN
1410 IF SS>2399 THEN
1420 IF SS>2999 THEN A=11

1439 IF SS>3499 THEN A=12

1449 IF SS>4999 THEN A=13

1456 IF SS>5999 THEN A=14

1460 PRINT @ 448,"RATING: ";VS(A
):" CHEESE";

1470 PRINT @ 0,"TASTE MY CHEESE,
VARLET !";

1480 K=RND(98)

1490 SOUND K,1

1500 SOUND K+58,1

1510 SOUND K+100,1

1520 SOUND K+150,1

1530 GOTO 1478

1540 FOR A=192 TO 223

1550 PRINT @ A,HS;

1560 PRINT @ A+96,HS;

1578 PRINT @ A+160,HS;

1580 NEXT

1598 FOR A=14 TO 494 STEP 32
1600 PRINT @ A,HS;

1618 PRINT @ A+3,HS;

>
I
= oo~

>
nonn
=

1620 NEXT

1630 G=192

1640 RETURN

1650 PRINT @ R,AS(X);
1660 PRINT @ R+32,BS$(X);
1670 PRINT @ R+64,CS$(X);
1680 PRINT @ R+96,D$(X);
1698 PRINT @ R+128,ES$(X);
1706 PRINT @ R+168,FS$(X);
1710 PRINT @ R+192,G$(X);
1720 PRINT @ R+224,HS(X);
1730 RETURN

1740 END
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i Newly Design '
2 THE ly Designed Unit

NEW VERSION 24

(] Plugs into ROM pack port.

[_] Now programs 8K X 8 EPROM in 15 Seconds.
[[] On board firmware included.

[_] No personality modules required.

(] will program most EPROM's.

(L] High quality zero insertion force EPROM socket.

Enclosed in
Molded Plastic Case

= INTRONICS

EPROM
PROGRAMMER

Price: $140.,

3 o SPLC-1 Lower Case russwe $5005
Ine. FOR THE COLOR COMPUTER & TDP-100 & CUARANTEED FOR 90 DAYS .
// (] TRUE LOWER CASE CHARACTERS [] NO CUTTING OR SOLDERING [ ] FULLY COMPATIBLE WITH
——

ALL TRS-80C (SPECIFY REVISION BOARD) [NOT COMPATIBLE WITH COCO 2] [ ] INVERTED VIDEO

AT A FLIP OF A SWITCH

YOUR SOURCE FOR THE
¥*DRIVEOFORCOCO ................ $310
*DRIVE 1 FORCOCO ................ $219

*GUARANTEED FOR ONE FULL YEAR
*DISK CONTROLLER FOR COCO . ... ... $139
*SATURN RS-232 PORT EXPANDER . . ... $ 30
*POWER-ON LED.KIT .............. $ 6
«FRONT RESET SWITCH KIT .......... $ 7
*LIBRARY CASE HOLDS 70 DISKS . . ... .. $ 23
« NEW MULTI-COLOR RAINBOW DISKS . .$ 25
*ELEPHANT DISKSSSDD . . . .. ........ $ 23
*8 PRIME 64K RAM-CHIPS . . ... ....... $ 50
*GEMINI 10X PRINTER .............. $299
*HAYES SMART MODEM 300 . . . .. ... .. $199
F-A-S-T- UPGRADE SERVICES ........ $CALL!

(Dealer Inquiries Invited)
» MINIMUM $2.00 SHIPPING & HANDLING.
* NYS RESIDENTS ADD SALES TAX.

« ALL OTHER ORDERS ADD 4% SHIPPING.

//
-
=

=

NEW SOFTWARE

OS‘OBBS ............58095

(] MULTI-USER CAPACITY [] FASTER THAN MOST BBS's
[ ] MULTI-TASKING (NO LONGER COMPLETELY TIES UP
YOUR COCO) [_] REQUIRES OS-9 AND BASIC 09

0S-9 40-Track
Program ............s2495

[] NOW OPERATE 35/40/80 DOUBLE SIDE, DOUBLE DENSITY
DRIVES UNDER 0S-9

64K Terminal
Package .............52495

[] AFFORDABLE [ ] REQUIRES 64K MEMORY [] GIVES YOU
52-58K BUFFER [ ] WRITES TO DISC [ ] READS IN FROM
DISC [ ] STANDARD DISPLAY

Electronics
Company
Inc. 447

62 COMMERCE DRIVE
FARMINGDALE, NY 11735

(516) 249-3388

~See List of Advertisers on page 130
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You’ve reached the end of the
trail. This month’s ‘‘Basic
Beat”’ is the last, so I’ll give you a final
exam and then show you how to trans-
fer Assembly listings to Basic.

Take the final exam (Fig. 1), using
any notes or earlier columns if you
need help. The answers are printed up-
side down at the end of the column.
Multiply the number correct by four

The BasicBeat

THE

FIRST STEPS

To BASIC

PROGRAMMING
LESsoON 11

by James W. Wood

to determine your score. The grading
scale is as follows: 61-70, passing; 71-
80, good; 81-90, very good; and 91-
100, excellent.

If you passed, there’s a diploma for
you after you’ve finished this lesson.
Remove it and fill in your name and
the date. To make it look official,
have it notarized and framed.

Assembly to Basic

[CIENRITILEN WAl T E]

Eﬁ
» 0 O 4

m’ Il fn’ f
o ) € Q’Qt L 0 €3 ﬁnn) a

This certifies that

Basic is a useful language. There are

A1B1 00100 POLCAT  EQU SA1B1 few math operations, business appli-
IF00 90110 ORG S3F00 cations, or graphics that it can’t per-
3F@0 BD  AlBl @@120 LABEL JSR POLCAT form. However, Basic is much slower
3F@3 8E 0400 pe130 LDX #5400 than Assembly language (another pro-
3F06 A7 80 00140 SCREEN STA X+ gramming language). But Basic is built
gggg gg 369'” ggligg gDN’igx gggggN into your CoCo; Assembly isn’t.

Y ler if

3FPD 20  Fl 00170 BRA LABEL S SR, L Al Ik e, oagt

pe00 p@180 END
PPP0P TOTAL ERRORS
LABEL 3F00 System Requirements
POLCAT AlBl
SCREEN  3F06 4K RAM

Program Listing 1. An Assembly Program Color Basic
0000006000000

day of

has completed the ‘‘Basic Beat’’ series as presented in
HOT CoCo magazine.
Awarded this

, 19

Congratulations,

Tamey W Lc/mm[.

Jafnes W. Wood, Instructor

V0000000000000 0000000000000000000
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The Basic Beat

18 CLS

20 PRINT"MACHINE LANGUAGE HEX PO
KER.":PRINT

36 PRINT"PLACE DATA IN LINE 280.
n

48 INPUT"ORG (HEX)";AS

56 IF LEN(AS)>4 THENPRINT"TOO LO
NG":GOTO40

60 IF LEN(AS$)=3 THEN AS$S="0"+AS
76 FORA=1TO4

80 C$(A)=MIDS(AS,A,1)

99 IF ASC(CS$(A))>64 THEN C$(A)=S
TR$ (ASC(CS(A)) -55)

160 NEXTA

116 V=VAL(CS$(1))*4@96+VAL(CS$(2))
*256+VAL(C$(3)) *16+VAL(CS$(4))
12¢ PRINTV;"IS DECIMAL FOR ";AS:
Vv=vV

138 READ DAS:IF LEN(DAS$)=1 THEN
DAS="0"+DAS

140 FOR A=1TO2

156 C$(A)=MIDS(DAS,A,l)

1660 IFASC(CS(A))>64 THEN C$(A)=S
TR$(ASC(C$(A))-55)

170 NEXTA

180 POKEV,VAL(CS$(1))*16+VAL(CS$(2

190 IF LD$="00" AND DAS$S="00" THE
N 200 ELSE LD$=DAS$:V=V+1:GOTO130
200 PRINT"START ADDRESS=";VV

219 PRINT"END ADDRESS=";V

220 PRINT"EXECUTE (E)"
230 PRINT"QUIT Q)"
240 INS=INKEYS$

25@ ABS=INKEYS:IFABS="E"THEN EXE
C VV:END

260 IF ABS$="Q"THEN END

276 GOTO250

280 REM **DATA LINE HERE**

Program Listing 2a. Program to Enter As-
sembly Listings from Color Basic

Final Exam (True-False)

2.) PRINT A will print the letter A.

7.) String variables can be added.
8.) RND(20) is used to round off numbers.
9.) CLS 8 will turn the screen orange.

15.) ABS (2.3)=2.
16.) INT (2.8) =2.

21.) PRINT CHR$(66) will print the letter C.
22.) MID$(‘““COMPUTER”,3,4) = “PUT”".

1.) CLEAR is used to erase all printing on the screen.

3.) NEW will erase all values that were POKEd into high memory.
4.) The CoCo can distinguish between the variables A and AB.

5.) PRINT 5+ 2#3 will display the number 21.

6.) A< >B means that A does not equal B.

10.) There are four SET positions in one PRINT@ position.

11.) There are only 256 PRINT@ positions on the video monitor.
12.) MUSIC is the Color Basic command to generate tones.

13.) SET graphics are faster than CHRS$ graphics.

14.) POINT can be used to determine the color of a SET position.

17.) The computer ignores everything after REM in a line.

18.) The statement W =W + 1 will increase the value of W by 1.
19.) The READ command accesses information in DATA lines.
20.) Video memory starts at memory location 1024.

23.) PRINT#1 allows the Color Computer to store data on tape.
24.) The line FOR E=1TO 10 STEP 3:NEXT E will assign values to E of 1, 3, 6, and 9.
25.) A TRS-80 Model III Basic program listing will always work when typed into a Color

10 CLS

20 PRINT"MACHINE LANGUAGE HEX PO
KER. " :PRINT

30 PRINT"PLACE DATA IN LINE 280.
"

46 INPUT"ORG (HEX)";AS$

5@ V=VAL("&H"+AS)

66 PRINTV;"IS DECIMAL FOR ";AS$:V
v=v

70 READ DAS

80 IF LEN(DAS)=1 THEN DAS$="@"+DA
$

90 VA=VAL("&H"+DAS)

188 POKEV,VA

11¢ IF LD$="00" AND DAS="08" THE
N 120 ELSE LD$=DA$:V=V+l:GOTO70
126 PRINT"START ADDRESS=";VV

139 PRINT"END ADDRESS=";V

140 PRINT"EXECUTE (e)y"
158 PRINT"QUIT Q"
160 PRINT"SAVE TO TAPE (s)"

170 INS=INKEYS

180 ABS=INKEYS$:IFABS="E"THEN EXE
C VV:END

199 IF ABS$="E" THEN EXEC VV

200 IF ABS="Q"THEN END

219 IF ABS$="S"THEN230

229 GOTOl189

23@ PRINT"INSERT TAPE,":PRINT"PR
ESS PLAY AND RECORD."

24¢ INPUT"GIVE NAME TO SUBROUTIN
E.";SN$

250 CSAVEM SNS$,VV,V,VV

260 GOTO140

270 REM***DATA LINE HERE***%*

Program Listing 2b. Program to Enter As-
sembly Listings from Extended Color Basic

SCREEN 3Fr03
START 3F00

Computer.
Fig. 1. Your True/False Final Exam

3F00 00100 ORG S3F00
3F00 8E gag0 PP110 START LDX #5400
3F03 A6 84 #0126 SCREEN LDA X
3F05 81 EF 00130 CMPA #SOEF
3F@7 2F g4 pR140 BLE OKAY
3F09 80 70 PB3150 SUBA #S70
3FQB 20 B2 0160 BRA LOOP
3F@D 8B 10 @gp170 OKAY ADDA #510
3F@OF A7 80 #0184 LOOP STA P X+
3F11 8C 0600 00190 CMPX #5600
3Fl4 26 ED o200 BNE SCREEN
3Fl6 39 #@210 DONE RTS

0000 00220 END
PPPP@ TOTAL ERRORS
DONE 3F16
LOOP 3FOF
OKAY 3F0D

Program Listing 3. Assembly Program to Rotate Colors

to write your own Assembly-language
program. This is a software program
that converts the short Assembly-lan-
guage commands into numbers, then
POKEs these numbers into specific
memory locations. The computer’s
central processing unit understands
this code directly—it’s the computer’s
own language; whereas, an interpreter
must translate Basic commands each
time they are executed.

Assembly programs from various

sources are available in ROM-pack,
cassette, and disk versions. I used
Radio Shack’s EDTASM+ on the
programs in this lesson.

You’ll often see Assembly-language
listings published without the equiv-
alent Basic program. If the Assembly
listing contains the assembled ma-
chine-language code in the form of a
base-16 number, you can enter it with-
out an assembler.

Program Listing 1 looks different
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The Basic Beat

from a Basic listing. To use it directly,
you must own a 16K CoCo and an edi-
tor/assembler.

Our mission is to enter the listing in-
to the computer without an assembler.
I’ll show you a way to accomplish this
with a Color Basic computer, and an
easier method that only works on an
Extended Color Basic machine.

Listing 1 fills the screen with the
keyboard letter being pressed. You
can’t enter the program as is without
an assembler, but Program Listings 2a
and 2b let Basic enter Listing 1.

Listing 2a is for Color Basic and
Listing 2b is for Extended Color
Basic. Extended Color Basic changes
the hexadecimal numbers to base-10
numbers, but you must program Col-
or Basic especially for that task.

What are hexadecimal numbers,
anyway? Listing 1 is loaded with hexa-
decimals. The left column starts with
3F00 and ends at 3FOD. 3F00 is a
hexadecimal number. It represents 3
times 16 cubed, plus 15 times 16
squared, plus 0 times 16, plus 0 times
1, which equals 16128.

The decimal system has 10 symbols,
0-9. Hex has 16 symbols: 0-9, plus A,
B, C, D, E, and F. Figure 2 shows the
relationship between decimal and hex.

Changing a hex number to decimal
isn’t extremely difficult. Multiply the
value of each symbol times its position
value and add the results. The hex
number E6 equals 14 times 16 plus 6
times 1, and the computer can handle
the work. After converting the hex
numbers to decimal, you must POKE
them into memory locations.

The left column of Listing 1 consists
of memory locations. The second and
third columns are hexadecimal num-
bers that represent the compiled pro-

gram. The fourth column consists of
line numbers (100-180). Column five
has labels. Column six contains the
Assembly-language commands, and
column seven consists of numbers, ad-
dresses, and labels. I could have in-
cluded an eighth column for remarks.

To run Listing 1 from Basic, POKE
the numbers from the second and
third columns into the memory loca-
tions (first column). Starting at the
command ORG, take numbers from
the second and third columns in
groups of two. They would be BD,
Al, B1, 8E, 04, 00, A7, 80, 8C, 06, 00,
26, F9, 20, F1, 00, and 00. Place these
in the DATA line of Listing 2 and run
the program. Answer ORG? with
3F00 (for a 4K machine, use ED8).

After you POKE the machine-
language program into memory, the
program from Listing 2 will give you
its starting and ending addresses and
then a choice of quitting or running
the program.

The Extended Color Basic version
of Listing 2 will save the machine-lan-
guage program on tape. You can quit
and save Listing 2 on cassette. You
can use Listing 2 over with another
DATA line for another program.
You can enter NEW, and by entering
EXEC 16128 (starting address), the
machine-language program that you

19 CLSO:CLEAR200,16128
20 REM TOP

30 FORX=2TO60STEP2

49 C=C+1:IFC=9THENC=1
50 SET(X,0,C) :NEXTX

60 REM TOP

70 FORY=2TO28STEP2

80 C=C+1:IFC=9THENC=1
99 SET(68,Y,C) :NEXTY
100 REM BOTTOM

118 FORX=60TO2STEP-2
120 C=C+l:IFC=9THENC=1
130 SET(X,30,C) :NEXTX
148 REM LEFT

150 FORY=28TO2STEP-2
160 C=C+1:IFC=9THENC=1
170 SET(2,Y,C) :NEXTY
180 EXECl6128

190 FORT=1TO1@@:NEXTT:GOTO1 80

Program Listing 4. Program to Call Listing 3

Decimal Hex
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 A
11 B
12 C
13 D
14 E
15 F
16 10
17 11
18 12
19 13
20 14
255 FF
Hex number

4,09s 256s 16s Is

Decimal number

1,000s 100s 10s 1’s

Fig. 2. Decimal/Hexadecimal Relationships

POKEd into memory will still work.
NEW does not erase the program
POKEd into memory.

The 4K machine would need an
EXEC 3800. If you want to save the
Basic listing, change line 40 to
A$=“3F00” so you won’t have to
remember how to respond to ORG?.

Only the Extended Color Basic ma-
chine will save the machine language
to tape. However, you can use this
tape on either the Color Basic or Ex-
tended Color Basic computer. Enter
CLOADM to load the machine-lan-
guage tape and type EXEC to run it.
You can’t list the program, however.

Listing 1 is interesting, but it
doesn’t leave you with much to play
with. Program Listing 3 is an As-
sembly-language program that ro-
tates colors. Green graphics are
changed to yellow, yellow to blue,
and so on. Orange changes back to
green.

After using Listing 2 to POKE the
hexadecimal numbers from Listing 3
into memory, type NEW. Type in
Program Listing 4 and run it to call
the program that Listing 3 POKEd
into memory.

When you become tired of that, try
Program Listing 5. It also needs the
information you POKEd into mem-
ory from Listing 3. Make up graphics
of your own and use Listing 3 to flash
the color around.

While you are still dazzled by
these graphics displays, I’ll quietly
take my leave. But keep an eye out;
there are more programs and pro-
gramming methods on the way. So
long, Graduate!

10 CLSP:CLEAR200,16128
2@ FORX=2TOl4STEP2

30 A=63-X:B=31-X

49 C=C+l

50 FORZ=X TO A

60 SET(Z,X,C):SET(%Z,B,C)
70 NEXTZ

80 FOR Z=X TO B

990 SET(X,Z,C):SET(A,Z,C)
100 NEXTZ,X

110 EXEC16128

120 FOR T=1 TO 1@@:NEXTT:GOTOl1l@

Program Listing 5

STV ST IT ST EI T TS S €T’
“36eJ aTe SUIMOIIO) Sy L

Answers to Final Exam
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ABC’'S IN COLOR

In the ABC program, all 26 letters spring up in
color to the familiar ABC tune. Then, colorful
detailed pictures depicting each individual letter
of the alphabet appear one by one. Your child’s
fascination will mount as he or she correctly
presses the letter on the keyboard and is
rewarded with a musical tune before the next
detailed picture is drawn line by line onto the '
screen: AIRPLANE for A, BUS for B, CLOWN

for C and so on to ZEBRA for Z. Truly a must« g
program for the preschool to first grade age
group!

CoCo16KECB...... Tape: $19.95 Disk: $25.95

CRISS—CROSS MATH

As the program begins, your child is presented with a nine square
playing board. It is your choice as to which square you choose. After a
choice is made, a MATH PROBLEM appears in the square. You score
your first X by answering the problem correctly. If your answer is
incorrect, the square clears and your opponent is allowed his choice of
squares. The game is over when three squares vertically, horizontally, or
diagonally are won by the same player. When playing against the
computer, every answer you get wrong is won by the computer. Multi-
level ADDITION AND SUBTRACTION program.

COCOTOK s cuovs i 5 555005 5 5 5 wides v 5 6 6 wowsss & & 5 S0 6 & 4w v & o 518 Tape: $12.95

FRACTIONS

SIDE ONE: Fraction Lessons, explains fractions with the aid of graphics.
Child studies the different ways fractions can be represented. Lessons
include:

IMPROPER FRACTIONS

MIXED FRACTIONS

PROPER FRACTIONS
Many educators have praised the use of motion and color to display the
fractional equivalents.

SIDE TWO: Fraction practice, offers a random computer generated quiz.
PABEITOK: 505 570 v 58 5 MR8 55 8 6 20080 b 55 &0 56 6 6 & b 5 4 Tape: $19.95

COBONBK .. cocer v v o iy 55 5.0 5 856 6 635 6 WIGH ¥ 6 WIBE % 5 BB H 8 B 8 Tape: $19.95

JOYSTICK DRAW

Joystick Draw is the simple way to explore your artistic talents! Program
operation is easy enough for a child to use, but effective enough that
TCE uses it to design many sophisticated high-resolution graphic
screens. Joystick Draw’s design allows you or your child to save those
masterpieces for future revisions or for use in other programs
(instructions included). Your child will spend many hours enjoying this
program and at the same time improving his or her eye hand
coordination! You will find Joystick Draw to be an easy way to design
those more sophisticated graphics for your own programs!

COCOTBECB . ...\ttt Tape: $16.95

.+ See List of Advertisers on page 130

Additional Educational Software available
for Color Computer, TDP 100, Atari @,
Apple ®, Commodore 64 ©, and VIC 20 ®.

P.0O. Box 2477 Gaithersburg, Maryland 20879 (301) 963-3848

™

SPELL BOMBER

As captain of your ship, you must destroy the enemy bomber by spelling
the mystery word. In this exciting and educational game the bomber gets
closer with each inaccurate letter. You have only EIGHT tries to guess
the mystery word or your ship will be bombed! If you guess the word
correctly, GENERAL QUARTERS will sound and your ship will fire a
missile to destroy the bomber, Three levels are available: EASY,
MEDIUM, and HARD. Challenging for all ages!

BRATTTBIC i w6 55w 55 5 5 5 s 60w 6 5 5 6 5908 605 5 B B 5§ G Tape: $18.95
COCOMBKECB - s s 55575 e s 63 5amm s v 5 5 Tape: $18.95 Disk: $22.95
VHE 20 TBK: . .« ceie v o mimre s s mimn e e o n 9 s o sor v 8 0 @ docin o s Tape: $18.95

: SPELLING BEE

The word is pronounced vocally and it is up to you to type in the correct
spelling. If wrong, the computer will be your friend and flash the word on
the screen for just an instant. OK! Try typing the word in again. STILL
WRONG! The computer wants success and allows you to see the word
again this time a little longer. If you just can’t spell the word, the
computer realizes you need to learn to spell the word and leaves the
word on the screen for you to copy. Try your best and the computer has
a surprise for your reward!

SPELLING BEE|...GRADE1 & 2 SPELLING BEE Ill .. .GRADES5 & 6
SPELLING BEE Il .. GRADE3 & 4 SPELLINGBEEIV...GRADE7 &8

CoCo16KECB. ... ... TAPE: $16.95 Each

TC—INVENTORY

Many insurance companies offer a discount for policy holders which
have complete inventories on file. TC — Inventory is designed to help
you organize, maintain, and compile the personal belongings of your
home. Program is user friendly and menu driven. TC — Inventory allows
input for location of item, price of item, serial number of item, date of
purchase, and a text written description of the item. Don't put off
recording your personal belongings until its too late. Requires printer for
hard copy.

CoCOB2KECB . .. it Tape: $16.95

TEACHING CLOCK

Torn between teaching time on a digital or a
conventional (face and hands) clock? Well, this
program combines the two using high
resolution graphics and prompts! Your child will
learn to tell time with the aid of a specially
designed CLOCK! Child enters the time, if
wrong, the center of the clock displays a
ATo, graphic aid. If the child is correct a musical

reward is heard. Program offers three levels:

hours, quarter hours, and five minute intervals.
APPICABK & ¢ w5 e v v v wavg s s s s v s Disk: $19.95
AT 32K v s smma sy en Tape: $16.95
CoCo 16k ECB . ... Disk: $19.95 Tape: $16.95

389
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Hardware

Premium Keyboard
Micronix Systems Corp.
8147 Delmar

St. Louis, MO 63130
$79.95

by Guy Wright
HOT CoCo staff

hat has 56 keys but no lock?—
how about Micronix Systems’
Premium Keyboard?

Although some users might feel that
the CoCo’s original keyboard works
just fine, the Premium Keyboard is
obviously an improvement.

This keyboard comes with a nine-
page user’s manual and a program
called Versakey that lets you program
four function keys (more about the
function keys later).

The first three pages of the user’s
manual cover the installation, and al-
though they are simple and profusely
illustrated with photographs, I felt
that they could have been even clearer
and the photographs more detailed.

This does not mean, however, that
it is difficult to install the keyboard.
On the contrary, there are no wires to
solder, no chips to touch, and no pins
to bend. With a little common sense,
anyone who can unscrew seven
screws, unplug the old keyboard, and
plug in the new one can install the Pre-
mium Keyboard in a few minutes.

The key layout is identical to that of
the original, but you now have four
function keys in the lower left corner
of the keyboard.

The Color Computer scans the new
keyboard as a matrix of seven rows by

(formerly The Color Accountant)
41

Black Sanctum, Shenanigans, Sea Quest,
Tut’s Tomb, Stellar Search, Icemaster,
Foodwar.

Gameware

edited by Mark E. Reynolds

eight columns (a maximum of 56
keys), whereas the original keyboard
only uses 52 of these positions (both
shift keys are polled as one key). Al-
though the Basic ROM does not spe-
cifically scan the extra four matrix po-
sitions, the four function keys do
generate ASCII codes, so it is a rela-
tively easy matter to incorporate these
keys into programs.

The user’s manual gives more than
enough technical information to make
writing programs with function-key
scanning a simple matter (you get a
three-line programming example),
and the machine-language driver pro-
gram, Versakey, offers more pro-
gramming help.

Versakey is relatively simple to use.
After loading the program, press F1
(function key one) and the computer
responds, “DEFINE:”’. Press any key
(or combination of keys), and the
computer prints the ASCII code for
the key and asks for a definition.

Enter a string and press the F1 key
when finished. From then on pressing
that key generates the string. You can
embed RETURNs and use multiple
statements in the string definition,
making the program very versatile.
Note: The F4 key acts as a control key,
thus giving four possible codes for

each key: L, shift L, control L, and
shift-control L.

Versakey also provides auto-repeat
and type-ahead. A nice feature is the
ability to save the program with de-
fined key strings to tape or disk. The
manual includes a complete Assembly
listing of the program and gives all
memory addresses. Versakey is a little
awkward to use the first time, but af-
ter defining three keys, I was ready to
redefine the entire keyboard.

The Premium Keyboard with Ver-
sakey is definitely worth the money if
you use your Color Computer often.
The keyboard is smooth operating
and comfortable, and touch typists
will feel right at home. There is a slight
bit of sponginess to the keys, which
should diminish with use.

The Premium Keyboard is easy to
install, well documented, and solidly
constructed. Il

ease of use documentation
performance l error handling
1 1
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Application Software

Bar Zapper, Pie Zapper, and
Graph Zapper

Southern Software Systems

485 South Tropical Trail

Suite 109

Merritt Island, FL 32952

$15.95, v. 1.0 (16-32K cassette),
$19.95, v. 2.0 (32K disk)

$44.95, all three cassette programs
$56.95, all three disk programs

by Scott L. Norman

homas Ernst’s three Zappers are
flexible, easy-to-use programs that
produce high-resolution versions of
three common graphs. While they do
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have their limitations, the Zappers are
suited to many applications in educa-
tion, personal finance, and business.

The disk programs let you store da-
ta on tape or disk, and present you
with a directory of the /DAT files on
the working disk whenever you load
data into the program.

The 32K tape and disk versions can
store completed graphs in addition to
the raw data files. To review as many
features as possible, I have concentrat-
ed on the 32K disk editions.
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Bar Zapper

The 32K version of Bar Zapper
makes it easy to prepare graphs dis-
playing up to 24 bars, with as many
as five sub-bars per data item. With
16K, you can still display a total of
24 bars, but you are limited to three
sub-bars. Sub-bars might show how
several quantities vary from year to
year, with each quantity broken down
into the data for each year.

Bar Zapper has several layers of
menus. The main menu lets you enter
or edit bar data, load or store com-
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Fig. 1. A 3-Bar, 4-Sub-Bar Graph Prepared With Bar Zapper
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a good job of explaining the options.
It even includes an index, a rare fea-
ture in such a compact, low-priced
package.

Editing can be a little tedious. Often
you have to cycle through several lines
of acceptable information before
reaching the item you want to change.

The best way to describe a graphing
program is with graphs. Figure 1
shows off some of Bar Zapper’s fea-
tures. It is a plot of the United States’
imports and exports for certain cate-
gories of electronic products, and dis-
plays data for June of 1982 and 1983.

Since Bar Zapper is stripped down,
you can’t control the general formats
of the graph title and the axis labels.
You have to get used to vertical letter-
ing on the y axis. The ability to handle
negative numbers and exponential no-
tation, however, more than compen-
sates for this.

could not be printed on the chart.

Fig. 2. A Pie Zapper chart. Note that small sectors E and G have identification letters that

There is no way to generate a key or
legend chart to identify the bars, so I
used the x-axis label to give you a clue
to the organization of the graph. This
is often necessary with multigroup Bar
Zapper or Graph Zapper charts.

Bar Zapper’s y-axis scale shifts to
exponential notation whenever a num-
ber to be plotted is larger than 999.0 or
smaller than 0.1. When that happens,
the exponent appears by itself at the
upper right side of the y axis.

The mantissa, carried out to two
decimal places, stays in its usual place
at the left of each tic mark. The Zap-
pers handle the entire range of num-
bers allowed by Color Basic.

Bar Zapper numbers all tic marks
on the vertical axis, but you can con-
trol the clutter by specifying the num-
ber of plotted marks. The horizontal
scale lines extending from the tics are
also optional.

As a final touch, a staircase-label
option lets you fit more labels onto the
horizontal axis by writing them in a
staggered, descending format. There
are trade-offs to be made between
density and clarity here, and the man-
ual spells them out.

One of the best features of the Zap-
pers is the ease with which you can
alter the data and the display features.
If you don’t like the way a graph
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Fig. 3. A Graph Zapper graph of typed-in data (squares) and computed results. The curves
represent the function y=exp (—x/t), with t values of 1, 2, 4, and 8 seconds (bottom to
top).

looks, you can change it.

You can only edit bar data files; you
can store completed graphs and recall
them for viewing or printing, but you
can’t easily modify the actual data. It
is always a good idea to save the data
before going on to zap a graph.

Pie Zapper

The Pie and Bar Zappers are similar
in operation. Pie Zapper can produce
charts with up to 19 sectors, in two
formats. You identify sectors by single
letters, with the names of all data
items listed separately on the chart, or
by names arranged around the chart,
connected to their sectors by straight
lines.

Pie Zapper is happy with exponen-
tial notation and noninteger data.
Negative numbers don’t come up in
pie-chart applications.

Figure 2 shows an example of the
first pie format, a breakdown of un-
manned objects in Earth orbit at some
point during the summer of 1983. I
entered only the number of satellites in
each category, and the program calcu-
lated the percentages and drew the
chart accordingly.

Pie Zapper cannot separate one or
more sectors from the rest of a chart as
a means of highlighting them.

Pie Zapper’s processes of data
entry, editing, and storage are very
much like those of Bar Zapper, and

the same precaution about saving raw
data applies. If you insert a new sector
into an existing file, the program
shades the sector that was formerly in
its position. The whole scheme of
which sector gets which shading
moves downstream by one increment.

Graph Zapper

This was the first of the three pro-
grams written, and is, in some ways,
trickier to use than the other two. Still,
it is not a difficult program.

Graph Zapper’s big attraction is its
ability to plot points defined either by
what you have typed in or by an equa-
tion in a Basic subroutine. You can
even mix the two types of data.

You can use five plotting symbols
and connect points with straight lines.
You can leave the background of the
graph area blank, place dots at the in-
tersections of x- and y-axis tic marks,
or set up a complete x/y grid.

Screen prompts guide keyboard
data entry, much the same as for the
other two Zappers.

Using the equation-plotting option
calls for a little more work. The docu-
mentation describes how to set up a
subroutine as part of the Graph Zap-
per program itself. You must pay at-
tention to line numbers and variable
names, but other than that, things go
well.

You can also construct a routine

that prompts you to enter a parameter
at run time, allowing you to plot a
family of related curves. This is one of
the options I demonstrate in Fig. 3.

Following the manual’s examples, I
wrote a simple routine to plot the
decaying exponential function y=
exp(—x/t), in which I entered the time
constant, t, from the keyboard.

Figure 3 shows the results, with t
values of 1, 2, 4, and 8 seconds repre-
sented by small dots (covered by the
connecting line), circles, crosses, and
x’s, respectively.

Notice that there are other, uncon-
nected symbols on the plot: small
squares, intended to simulate data
points that, say, a laboratory worker
might enter to compare some sort of
experimental results with a mathemat-
ically correct exponential signal.

To superimpose these points on the
computed curves, you must store the
equation graph, then construct and
store a file for the experimental data.
The final step is to load both graph
and data, specifying that everything is
to be plotted against the same scales.
The technique can be extended to mul-
tiple data files.

I enjoyed working with the Zap-
pers. They are logically organized, and
it is easy to pick one up and produce a
graph even when you have been away
from them for a while.

I reviewed Radio Shack’s Disk
Graphics program in the February
issue of HOT CoCo. Since the three
Zappers together perform many of the
same functions as the Shack’s soft-
ware, and at a comparable price, take
a look at the major similarities and
differences between the two products.

The Zappers are easier to use, if less
versatile than Disk Graphics. They
lack a color printing capability, and
there is no analog to Radio Shack’s
Supersheet for changing the size of a
printed graph. You have to live with
the stock values, 4%, inches wide by
3/ inches high.

The Zappers also lack automatic
scaling routines, so you must define
maxima and minima for the axes.

The Zappers have no built-in print-
er driver, but their documentation
does include a detailed explanation of
how to interface with Custom Soft-
ware Engineering’s Graphics Screen
Print Routine (which includes a mag-
nification capability). Owners of simi-
lar routines should experience little
trouble in customizing the Zappers.
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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?

A e The most realistic music experience you’ll ever hear from

e vour Color Computer!

What good is a CoCo Port?

(Part 1 of a series).

The Green Mountain Micro CoCoPort adds input/
output POWER to your TRS-80 Color Computer.
That means 'you don't have to buy a separate
PARALLEL PRINTER INTERFACE for $70 or more.
Just use the CoCoPort. The “throughput” of parallel
printers is FAST. Compare:

FORX = 1TO66:PRINT# — 2, STRING$(64,45):NEXT
Radio Shack serial: 1 minute 48 seconds
CoCoPort Parallel: Only 56 seconds

Even more important is CoCoPort's FEED-THROUGH
CONNECTOR permitting its use with ROMpack
cartridges and disks (Fast EDTASM + listings!).

So don’t double up on printers. Add a parallel
connector to your CoCoPort cable (we'll wire it for
you), plus 88 bytes of software, and you can use the
parallel printer you already own! We'll give you the
printer software FREE with your CoCoPort. And when
you don’t need to print, your CoCoPort is ready to do
other work for you.

(Comparisons made using a Microline 82A serial/parallel printer
CoCoPort $49.95 ($39.95 kit). Cable and connectors additional.

Parallel connector, $10. Assembled cable. $20 complete. Add $2.50
shipping and handling.)

Lowerkit II, $79.95 / $49.95 kit

64K Color memory upgrade kit, $49.95
MC-10 added 4K upgrade kit, $19.95
CoCoPort interface, $49.95 / $39.95 kit
RAM/ROM pack, $29.95 / $19.95 kit
Color Burner, $49.95 / $39.95 kit
BackPack battery backup, $39.95
128K Bubble Memory, $600 / $500 kit
Scroll-A-Roll display software, $24.95

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.

— Special Holiday Price —
Only $19.95 on tape

(Add $2.50 shipping and handling)

(Not sure? Audition Our Sample Music Tape —
$4.00 postpaid)
For 32/64K TRS-80 Color Computers with Extended Color Basic.

Green Mountain Micro .

Bathory Road ® Roxbury, Vermont 05669
(802) 485-6112

Continuing support for Color Computer Model VIl and 100

COD/NISA/MASTERCARD

Dealer Inquiries Invited.

TRS-80 is a trademark of Tandy Corporation

~See List of Advertisers on page 130
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I was pleased with the power and
flexibility of the Zappers. The ex-
ponential notation and negative
number capabilities were especially
welcome—and unmatched by Disk
Graphics. I do wish they could gener-
ate key charts, though, as well as let
me control the label and title formats
and add comment lines to a graph.

An important consideration is the
ease with which you can interface pro-
grams to each other. The Zappers’
simple file structure and well-written
documentation give them a head start
in this area. It should be easy to write
routines to link them to spreadsheet
programs, for example. ll

ease of use documentation
performonce| error handling l
1 1
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Application Software

Simplex

Skyline Marketing Corp.
4510 W. Irving Park Road
Chicago, IL 60641

16K, Extended Color Basic
$29.95, cassette

by Scott L. Norman

If you don’t know what the simplex
method is, or at least understand
what it’s good for, you might want to
pass this one by. On the other hand, if
you are familiar with the subject, you
should find this program useful.

That sounds like a ““You ‘can’t get
there from here’’ story, but since Sim-
plex represents the tip of an enormous
mathematical iceberg, you’ll have to
understand it in order to appreciate
the software.

Michael L. Peck’s Simplex lets you
employ some of the power of linear
programming, the most popular
mathematical-optimization technique.

Linear programming is often defined
as a method of allocating limited re-
sources among competing demands in
some optimal way, and it has been
successfully applied to a wide range of
problems in distribution, transporta-
tion, finance, and other areas of man-
agement and engineering. You can use

the simplex method to solve many types
of linear programming problems.

In mathematical terms, Simplex
maximizes or minimizes linear poly-
nomial functions of several variables,
subject to constraints that you can in
turn express as linear polynomials.
The expression to be optimized is
called the objective function, and the
variables are called decision variables.
The objective function and constraints
taken together are referred to as the
model for the problem.

You do not need to understand the
details of the method in order to use
Simplex; however, you need the ability
to formulate a problem in terms of an
expression to be optimized under ap-
propriately framed constraints.

Full-fledged linear-programming
models can involve thousands of vari-
ables and constraints, and often con-
sume large blocks of processing time
on the largest mainframes. The
CoCo’s capabilities are a little more
modest. A 16K machine handles a 19-
variable, 19-constraint model, while
32K computers can handle 38-by-38
cases.

The memory required for a model
and the time required to find a solu-
tion are more sensitive to the number
of constraints than to the number of
variables. A 32K computer can deal
with a 20-constraint, 100-variable
model, according to the documenta-
tion.

These numbers assume that you’ve
reserved the maximum amount of
memory. For this reason, and because
Simplex benefits from the speedup
POKE that doesn’t work with the disk
system, I recommend that you serious-
ly consider sticking with cassettes for
any but the smallest models.

The only version of Simplex is in
Basic, so you can easily transfer it
from tape to disk, and the main menu
gives you the option to switch from
tape to disk data storage once the pro-
gram is running.

Other menu options let you enter a
model from the keyboard or from a
stored file, list the model on the screen
or printer, edit it, save it, run (i.e.,
solve) it, and perform a range or sensi-
tivity analysis to see how much things
can change without destroying the op-
timum nature of the solution.

Simplex suffers from cryptic
prompting messages and condensed
notation. For example, when you run
the program, you first get the follow-

ing message: MAX PROBLEM SIZE
(M,N)?

It is asking for the largest numbers
of constraints and variables you want
to use, in that order. That is in the doc-
umentation, but it would be nice if the
prompts were a little more explicit.

When you want to change an indi-
vidual element in the matrix of coef-
ficients for the constraints, the editing
prompt is as follows: 1,J,A(I,J)? This
is perfectly good matrix notation, but
it is terse.

In the same vein, you must use a
kind of shorthand to type in the objec-
tive function and the constraints. The
program recognizes each variable by
an index number, and your first task is
to enter the nonzero coefficients for
the objective function, one at a time.

A comma separates each from the
index number for its variable, and a
final entry specifies maximization or
minimization of the function.

After the last entry, the prompt
switches to row 1 for the first con-
straint. Use the same notation as ob-
jective functions to type in constraints.
However, the last entry for each is the
equality or inequality condition.

Simplex places a few restrictions on
the forms of these constraints. To
begin with, the figures in the right col-
umn must be positive or zero. It also
assumes that variables are positive.

Simplex assumes that inequalities
(of either sense) include the limiting
case of equality. If this causes trouble
in a particular application, you might
have to adjust the numerical value of a
constraint. If you have a constraint
that really means y<S5 instead of
y< =5, then you might have to enter it
as y<4.99 or something similar.

The notation used for data entry
isn’t too bad, but Skyline Marketing
can do better. They have another ver-
sion of Simplex, called PortaMax, for
Radio Shack’s Model 100 that is much
easier to use.

Portamax lets you enter the objec-
tive function and each constraint on a
single line, in standard algebraic nota-
tion. This would be a worthwhile en-
hancement to Simplex.

Simplex has a number of subcom-
mands for editing any portion of the
model, including changing the goal of
the whole exercise from minimize to
maximize, or vice versa. You can
direct the listing to the screen or
printer.

Simplex employs the two-phase re-
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KEY—2Z264K

ACCESS YOUR 64K RAM AS TWO 32K BANKS FROM BASIC
177§ LIKE HAVING TWO COMPUTERS IN ONE !!!

HAVE SEPARATE PROGRAMS IN EACH BANK AND SWITCH
INSTANTLY BETWEEN THEM WITH SIMPLE KEYSTROKES

HAVE ONE LARGE PROGRAM THAT OCCUPIES BOTH BANKS

RUN TWO PROGRAMS AT THE SAME TIME WITH
FOREGROUND/BACKGROUND MULTI-TASKING

ADDS 16 NEW COMMANDS TO EXTENDED OR DISK BASIC
PASS VARIABLES BETWEEN BANKS - CALL SUBROUTINES
ACROSS BANKS - VIEW TEXT OR GRAPHICS FROM
EITHER BANK - COPY MEMORY ACROSS BANKS, START
AND STOP MULTI-TASKING, ALL WITH BASIC COMMANDS

INCLUDES 8 KEYBOARD COMMANDS TO ALLOW SWITCHING
BANKS, MULT]-TASKING, BREAK, RESET, COLD STARTS
AND DUPLICATING ONE BANK TO'THE OTHER

WORKS WITH CASSETTE OR DISK BASED SYSTEMS

WORKS ON ANY 32K OR 64K COCO WITH EXTENDED
OR DISK BASTC AND GOOD 64K MEMORY CHIPS

ORDER YOUR KEY-204K TODAY by sending check or
money order for $39,95 (Cassette) or $44.95 (Disk)
lus $2.00 postage U.S.A. ($5.00 outside U.S.A.)
ass., residents add 5% salec tax. COD (add $3.00),
MASTERCARD, or VISA call (617) 263-1737

KEY COLOR SOFTWARE
FP.0. BOX 360
HARVARD, MA. 01451

We Are Discount Distributors Of
Prickly-Pear, Petrocci, Sugar, And
Tom Mix Software.

COLOR
MONITOR
FOR
YOUR
Co-co
ONLY #3050
AMOEK COLOR

Continued Low Price
Amdek Dual 3" Disk Drive

547500

(Retail $599) Amdek Color 1
Includes 2 Drive Cable Only

And 2 Diskettes

Plus Shipping S 3 o 5
First box of 10 3" disks -

$45.00

10-3" diskettes - $55.00

RS. disk controller, $135 with
Amdek, $150 alone

RS disk manual - $12.00

Video Interface
$20 With Purchase

7331 E. Beverly, Dept. H ® Tucson, AZ 85710

g (602) 885-6508 A

Az Residents Add 7% Tax

. See List of Advertisers on page 130

COLOR COMPUTER
SOFTWARE

DISK COLORCOM/E

The Intelligent Communications Package

COLORCOMIE, the most popular smart terminal program for the Color Com-
puter, has just gotten smarter. In fact, from now on, we're going to call it The
Intelligent Terminal program.

The new DISK COLORCOMIE contains a unigue COMMAND MODE that
allows you to set up complete communications sessions in advance. Anything
you normally do from the keyboard DISK COLORCOMIE can do all by itself.
Log-on, log-off, read and store messages, disconnect, transmit and receive
files, dial auto-dial modems, — anything! DISK COLORCOMIE will even make
decisions based upon how the host responds.

Here are some examples of how YOU might want to use the new DISK
COLORCOMIE.

o Call your favorite bulletin board, download all messages addressed to
you, log off, and write the messages to adisk file. AND do all of this with
one keystroke!

o CallDow Jones, logon and get the latest prices on your favorite stocks,
and then log off. Again all with ONE keystroke.

* With an Autodial modem let COLORCOMI/E Make your calls for you at
3:00 A.M. when rates are cheap. Then read the results with your morn-
ing coffee.

In addition we've added 64K support and your choice of number of characters
per line. Of course you still get the reqular COLORCOMJE features such as
upload/download, graphics, easy storing and printing of data, and much more.
For 16, 32 or 64K disk systems.

COLORCOMIE Disk $49.95

COMPLETE YOUR WORD PROCESSOR

SPELL —RITE

THE Cassette Spelling Verifier

You've got the best word processor. Now complete your system with the best
spelling verifier. Spell-Rite is a convenient, fast way to insure that all of your
documents are letter perfect Spell-Rite was designed specifically for
cassette-based word processors. Like Yours!

Spell-Rite is EASY to use, completely menu driven.

Spell-Rite is FAST! You can verify a 1000 word document in under 9 minutes
- including cassette /0.

Spell-Rite is COMPLETE. It comes with its own 10,000 + word dictionary
which you can expand. Also included is a superb manual.

Spell-Rite works with any word processor that generates ASCI| tape files, such
as Color Scripsit, Super Color Writer and Telewriter 64. 32K of RAM and
Extended Basic are required.

Cassettes and manual  $59.95

Send check or money order for total purchase price, plus $1.50 S&H. Charge
cards: Include all embossed information.

O Spell-Rite [ Send Free Catalog
] Disk Colorcom/E

SEND to . P.0. Box 180006
E

'gsey:tems Austin, Texas 78718

(512) 837-4665

~ 154

Name
Address
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vised simplex method; it indicates its
progress by signaling whether Phase I
or Phase II is working.

With Disk Extended Color Basic
disengaged, my CoCo can handle the
POKE 65495,0 speedup routine incor-
porated in the program, and thereby
reach a solution for my test model in
approximately 36 seconds. Without
the speedup, this jumped to almost 52
seconds.

Simplex’s outputs are the optimized
values of the objective function and
each decision variable, the reduced
cost of each variable, the amount of
slack for each constraint (i.e., the
margin by which any equalities were
satisfied), and the dual price (the value
of an additional unit or resource ca-
pacity, in economic terms).

The program also informs you of
the number of iterations required to
reach a solution. Again, you can route
the output to the screen or to the
printer. Video displays are formatted
into screen pages.

The next step in linear program-
ming is usually the performance of
postoptimalization analysis. The sim-
plest form is the range, or sensitivity,
analysis.

Simplex calculates the amount by
which each coefficient in the objective
function can increase or decrease with-
out violating the optimal solution. It
does the same for the right side of each
constraint, as well. INF denotes an in-
finite allowable change.

My Color Computer required al-
most 11 seconds to perform the range
analysis for a test case, without the
high-speed POKE; invoking it lowered
the time to 7.5 seconds.

Once you have gone through this
cycle, you can use Simplex’s Current
Solution command to obtain an in-
stant replay of the model solution and
range analysis without actually redo-
ing all the calculations.

Surprisingly enough, Simplex lacks
a facility for saving results to disk or
tape. It stores the models as ASCII
files, in this order:
e®the numbers of constraints and
variables;

@ the names assigned to the variables
(up to four characters each);

® MAX or MIN, the condition to be
met;

@ the inequality or equality signs for
the constraints, in order;

®the coefficients in the objective
function, including zeros for missing

variables; and

@the coefficients in the constraints,
again including zeros as needed.

In principle, it should be possible to
manipulate these files with other pro-
grams.

Every prospective user must make
his own decision as to the utility of a
program like Simplex. It certainly rep-
resents no threat to mainframe per-
formance, but it does fill a niche in the
Color Computer’s repertoire of appli-
cations software.

Author Peck is probably getting as
much out of Basic as he can, and he
has produced a program of consider-
able value to the student and to the
manager who has to deal with small-
scale problems. If you’re thinking
about those 1,000-variable jobs, you
probably have access to a lot of com-
puting power anyway.

Oh, by the way, Simplex gives the
right answers. I checked. ll

documentation
playability I

sound
graphics |
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Games
SR-71
Tom Mix Software
3424 College N.E.
Grand Rapids, MI 49505
32K, Extended Basic
$28.95, cassette
$31.95, disk

by Scott L. Norman

he folks from Tom Mix have out-

done themselves with SR-71. For
my money, this is the most complex,
realistic, and nerve-wracking flight
program that CoCo owners can get
their hands on. I love it.

The premise of the simulation is
that a polar-orbiting, unmanned sat-
ellite has failed, so you must fly the
Lockheed SR-71 Blackbird, the Unit-
ed States’ premier reconnaissance air-
craft, to photograph a specific target
in the USSR. You must take off from
a Turkish airbase, penetrate the mis-
sile defenses that rim the southern
borders of the Soviet Union, photo-
graph the target, penetrate the de-

fenses again on your way out, and de-
liver your film to a military field in
Japan—a piece of cake.

Your plane doesn’t carry any
weapons; all the firepower belongs to
the guys on the ground. Your rewards
come in flying a precise mission and
amassing points in the post-flight de-
briefing.

Program author Lee Earle displays
considerable knowledge of the fact
and folklore surrounding the real
Blackbird. Many of the program’s
details agree with my own reference
material, and the others seem authen-
tic enough to pass muster. The four-
page instruction leaflet does a good
job of explaining the hazards of the
mission and briefing you on tactics.

Not only is SR-71 a factual simula-
tion, it’s also fun to play, and the fine
graphics package is part of the reason
why. There are eight high-resolution
screens in all: an opening title that
features a very creditable three-
view drawing of the Blackbird, some
introductory text drawn in one of
those ersatz computerish fonts, five
maps, and the SR-71’s instrument
panel.

The game is written in Basic, and
allows you to use the high-speed
POKE if your system will handle it.
This makes flight control a little
smoother, but it’s hardly a necessity.

The mission begins with a briefing
that shows you a large-scale map of
the Soviet Union with 18 key cities
and the Turkish and Japanese air-
fields. You’re given a target and an
altitude and compass heading at
which to make your photo run (must
get the sun angle right, you know).

You are also assigned an initial fre-
quency on which to contact a vital
navigation satellite. This is a secure
link that provides accurate range and
bearing data regarding cities or any
missiles that the defenses might have
fired at you.

The access frequency changes each
time you interrogate the bird, and re-
cording the new frequency is just one
more job for the busy pilot.

The actual flight begins with the
Blackbird at 5,000 feet, climbing in
full afterburner. This is your first op-
portunity to become familiar with the
instrument panel, and quite a panel it
is. The central instrument is a flight
director, which you can give a radar
screen overlay.

There are also readouts for air-
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NEWERROR CAT# DMOO8 16K $19.95 (CAN) $16.95 (US)

NEWERROR WILL PROVIDE FOUR EXTRA FUNCTIONS AND ABILITIES FOR YOUR
CoLOorR COMPUTER.

1. GIVE YOU AN AUDIBLE ERROR WARNING.

2. PROVIDE FULL ENGLISH ERROR MESSAGES,

3, ADD THE ON ERROR GOTO COMMAND TO BASIC

4. ALLOW SIMULATED ERRORS FOR DEBUGGING,

As AN ADDED BONUS WE INCLUDE A SECOND M/L PROGRAM THAT YOU CAN ADD TO
YOUR OWN BASIC PROGRAMS TO PROVIDE THEM WITH THE ON ERROR GOTO
FEATURE. YOU MAY USE THIS PROGRAM EVEN IN PROGRAMS YOU SELL.

EXECCART CAT# DMO09 64K $17.95 (CAN) $14.95 (US)

EXECCART 1s A M/L PROGRAM THAT ALLOWS YOU TO COPY ROMPAC PROGRAMS TO
TAPE. THEY CAN THEN BE LOADED BACK INTO A 64K COCO AND EXAMINED OR
MODIFIED. YOU CAN RUN MOST OF YOUR ROMPAC"S FROM DISK WITHOUT EVER

HAVING TO REMOVE THE DISK CONTROLLER. THIS SAVES TREMENDOUS WEAR AND
TEAR ON THE CONTACTS. EXECCART MAY ALSO BE USED TO ADD A LOADER TO
YOUR OWN PROGRAMS TO TURN ON B4K AND TO COPY YOUR BASIC ROMS INTO RAM

SO THAT YOU CAN MAKE MODIFICATIONS. FREE “States and Capitals Program
Cassette” with each order of 20 or more
THE SPOOLER CAT# DMOT0 16K $12.95 (CAN) $10.95 (US) C-10s Specify TRS-80 Color Computer
’
WHENEVER YOU_ USE YOUR PRINTER., YOUR COMPUTER IS TOTALLY DEDICATED TO 5 K i
FEEDING IT. THIS ISN'T SUCH A PROBLEM WHEN YOU JUST WANT TO PRINT OUT MC 10, TI-99/4A, VIC-20 or C-64
A COUPLE OF LINES, BUT LLISTING A LONG PROGRAM CAN BE VERY BORING. I[F
YOU HAVE BETTER THINGS TO DO THAN SIT AROUND WAITING FOR THE PRINTER,
THEN “THE SPOOLER” 1S JUST WHAT YOU NEED © C-10 Length
THE SPOOLER WILL WORK ON ANY TRS-80 COLOR COMPUTER FROM A 16K RIGHT UP
TO 64K WITH DISKS. EXTENDED BASIC Is NOT REQUIRED. © 5 Screw Shell/Free labels
e Lifetime money back guarantee
ADD 3% SHIPPING & HANDLING PER ORDER-MINIMUM $2 50 ® storage Box add 12¢ each
WE ARE THE CANADIAN DISTRIBUTORS FOR THE FOLLOWING ® $2.00 shipping charge —any quantity
FINE COMPANIES: - (Canadian Orders $4.00 shipping)
'ADVENTURE INTERNATIONAL *ARCADE ANIMATION, INCT °® 1
IAMDEK  *ARK ROYAL GAMES “BUMBLEBEE SOFTWARE* NJ Residents add 6% Sales Tax.
*BYTE BOOKS *COLORQUEST *COMPUTER SYSTEMS CENTER® e Send check or money order to
*COMPUTERWARE *DATASOFT *DRAGON ~ COMPUTERS®

:DSL COMPUTER PRODUCTS *ELITE SOFTWARE 'ENDICOTT:

FACIT PRINTERS *FOLLETT_ LIBRARY BOOK COMPANY

*FRANK HOGG LABORATORY *HAYES BOOKS *HOMBASE® WERUESRAZGIEICIciol A

*INTRACOLOR *J & M SYSTEMS *MARK DATA PRODUCTS* HAMILTON, ONTARIO

*MED SYSTEMS  *MICRO  WORKS  “OSBORNE  BOOKS* CANADA LBL 4Y9

"PRENTICE-HALL  *PRICKLY PEAR *PRISM SOFTWARE® IEECTRTCINFApRTSror- i ey
:RAINBOW CONNECTION ~SOFTWARE *REAL SOFTNARE: ¥ }
SOFTLAW CORPORATION SPECTRAL  ASSOCIATES

*SPEECH SYSTEMS *SUGAR SOFTWARE *SYBEX  BOOKS* DEALER Box 772 Dept. H
*T. C. E. "PROGRAMMERS GUILD *TOM MIX SOFTWARE{

“wASHINGTON ConpuTeR SEmvices ~zemiie. AT INAUIRIES Blackwood, Nj 08012
609-227-9634 207

SEND $3 FOR OUR NEW 80* PAGE CATALOGUE

_JFD - COCO DISC SYSTEM -$449
/

J & M Systems, Ltd. is a leader in the Model 11|

marketplace with our JFD-III Disc Controller. With

thousands in operation, we have set new standards

in controller performance and reliability. We bring

these same high standards to the COCO, resulting

in the highest quality disc controller system on the

market. Ccmpare these functions before you buy:
/ / !

* Price. $449 includes controller, first drive, disc =~
basic in ROM, and manuals. Just plug it in.

o Never needs adjusting. Our exclusive Digital
Phase Lock Loop Data Separator and Digital Pre-
comp Circuit eliminates the 3 adjustments found
on other controllers. /

¢ High quality standard production disc drives. For
improved service and reliability. Tandon & Teac ———
drives provide twice the read sensitivity that the
drives found in other disc systems do, and hold
their alignment far longer. /

o Gold-plated card edge connectors throughout.

e Software compatible with Radio Shack Disc
Basic, Flex, and OS/9. /

J & M Systems, Ltd., 137 Utah NE, Albuquerque, N.M. 87108

(505) 265-1501 ; J&M SYSTEMS, LTD.
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An Aerial View of Russia

speed, heading, altitude, climb/dive
rate, throttle setting, fuel, mission
clock, satellite access frequency,
defensive systems status, and film
consumption. A threat-warning an-
nunciator panel takes the place of the
real Blackbird’s Reconnaissance Sys-
tems Officer, keeping you advised of
hostile fire, damage, or dangerous
flight conditions.

You use the right joystick for the
conventional flight controls, while
the vertical arrows and the shift key
control the throttle. (2.5-percent
thrust increments for the arrows by
themselves, 25 percent when shifted.)

Flight characteristics have a realis-
tic feel to them. Initial climb is fairly
sluggish, stalls are quite possible, and
high-speed turns take a lot of time
and airspace.

The program uses audio tones to
signal the acceptance of control in-
puts of any kind. This, together with
the generally leisurely response,
makes the simulation feel a lot like
Tom Mix’s Space Shuttle, which, un-
til now, I thought was the best CoCo
flight simulator around.

Although the Blackbird carries no
offensive armament, it is equipped
with various defensive systems: elec-
tronic countermeasures (ECM), six
magnesium parachute flares for ther-
mal deception, and four decoy mis-
siles that generate spurious radar sig-
nals. These provide some measure of
protection against the three types of
surface-to-air missiles (SAMs) that
the Soviets will fire at you.

There are problems, however. A

$?.000 7Y
276 0E&6
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defense that works against one type
of SAM will be ineffective against an-
other. For example, the sophisticated
SAM-9 homes on the very ECM
signal that jams the earlier SAM-7!
While the threat-warning panel will
tell you that a missile is on its way, it
cannot identify the type; learning to
figure that out is part of the way
Blackbird pilots earn their pay in this

_simulation.

There is also the matter of imper-
fect intelligence. Soviet missiles are
assumed to cover a circle 1,200 miles
in diameter around each of the six
cities in which they are based, but this
is not always reliable.

At any time during the mission, an
M command will call up the map that
appears during the preflight briefing
(SR-71 uses several toggled single-
letter commands).

You can ask to see your present po-
sition, the location and identities of
the Russian cities (your target will be
highlighted), and the presumed ex-
tent of the missile zones. You can also
get a reminder of the desired photo
altitude and heading. A compass rose
and distance scale help you plot your
course to the target.

There is also an option to expand
the scale of the map. The quadrant
you specify is redrawn to cover the
entire screen, and once again you
have options for displaying cities and
missile zones.

There is a position option, too, but
your location isn’t actually shown on
the quadrant map. The display re-
verts to the main map, instead.

HARHEAD DETONATIONY
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The SR-71 Dashboard

The mission clock normally runs in
near-real time, although it is only up-
dated every two or three seconds. The
Blackbird has a handy Autopilot
mode, during which there is a 10:1
speedup in simulation time to help
pass some of the longer and less
eventful stretches of initial climb and
cruise. The Autopilot plus radar
modes give a 60:1 speedup.

The clock pauses when you are ex-
amining a map or interrogating the
navigation satellite. This can be a
very welcome feature when things get
a little hectic.

And get hectic they will. The air-
craft’s rate of fuel consumption guar-
antees that you cannot avoid trouble
by threading the single gap in the mis-
sile defenses—at least not for any
target I’ve ever been assigned! You
simply must penetrate the defensive
zones if you want to have a chance of
getting to your destination in Japan.

Your biggest task, then, is to use
the Blackbird’s flying capabilities and
defensive systems, together with your
own savvy, to evade or destroy the
SAM:s.

Assuming your target is on the far
side of the defenses, successful pho-
tography is primarily a matter of
careful navigation and fuel manage-
ment. Of course, you get to exercise
your cunning again on the outbound
flight.

If your target is actually within a
missile umbrella, as many are, things
simply stay hectic all the time.

A SAM warhead detonation
doesn’t necessarily mean your doom.
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cated pictures on the CoCo’s graphics
screens and save them to tape or disk
50 you can later merge them into your
own Basic programs.

There is no more figuring X and Y
coordinates, because MPP lets you
draw your pictures right on the screen,
and it teaches you how to use multiple
screens to create animation effects.

MPP is in Basic and uses simple
one-key commands to do complex
drawing. You can use the joystick or
keys to draw on the screen or create a
drawing pixel-by-pixel. You can also
copy the screens in memory, save
them to disk or tape, and later manip-
ulate them with your own Basic pro-
gram to create animation using Ex-
tended Color Basic commands.

The MPP disk comes with the Basic
drawing program and a number of
supporting programs to instruct you
and demonstrate use of the MPP sys-
tem to create colorful animation.

First, run the Drawinst program to
get an idea of how MPP works. The
instructions are clear, but they don’t
give complete details of all procedures
such as disk input/output (I/0), or us-
ing GET and PUT statements. Still,
you find more in the instructions than
you can remember from a single
reading.

Next, run DOS-Draw. It presents a
clean graphics screen with the blinking
cursor in the upper left corner. If you
can remember any of the commands
to move the cursor or draw a figure,
you can do so using either the arrow
keys or joystick. Fortunately for those
of us who aren’t quick studies, you
can press the H key at any time to dis-
play a complete help screen with the
command sets available. You have so
many commands at your fingertips
that it takes a while to sort out what
does what. In fact, a look at those
commands illustrates the power and
flexibility of MPP.

Command Set

You can use the following com-
mands to draw on the screen. Press a
single key and the program carries out
the command or waits for follow-up
commands.

@ Draw and Erase set the cursor to
draw or erase a line.

® Move or Hold moves or holds the
cursor without drawing or erasing.
This lets you get the cursor to another
spot on the screen.

@ Create a Figure draws a line, box, or

“MPP also lets
you program
animation.’’

an arc. You set up the limits for any
figure, and it is drawn on the screen.
The ARC command draws a circle or
any portion of one.

@ Color of Line and Background Col-
or swap or toggle the background col-
ors, if you draw in the two-color
mode. If you draw in one of the four-
color modes, you can specify the ap-
propriate colors by pressing the keys
corresponding to colors 1-8.

® Wash is MPP’s version of the Basic
PAINT command. You specify both
the color inside the figure and the
border color.

® Set toggles the graphics screen color
set.

® Klear clears the screen to the back-
ground color, erasing anything al-
ready drawn.

@ Joystick enables/disables the joy-
stick for drawing.

® Graphics Mode and Page to Start
let you change PMODE and graphics
page while working on a drawing. You
can get some wild effects by switching
between PMODEs.

@ Replace invokes Extended Color
Basic’s PCOPY command to copy the
contents of one graphics page to an-
other. You define the source page to
be copied (1-8) and the destination
page.

@ Image copies and moves an entire
block to a new spot on the screen.

® Tape or Disk I/0 saves or loads
graphics pages or partial pages.

® Array moves arrays with GET or
PUT commands.

@ Help returns you to the text screen
that displays all commands. The help
screen also displays information about
the parameters in effect on the draw-
ing page. This information includes
the current graphics PMODE; the
start page specified; whether the
DRAW, ERASE, or MOVE command
is in effect; the current color specified
for lines and for background; the cur-
rent specified color set; and the last
command given.

Animation
MPP also lets you program anima-
tion.

Extended Color Basic’s GET and
PUT commands accomplish the ac-

SELECTED

SOFTWARE
FOR THE
COLOR COMPUTER

HARDWARE DISCOUNTS:
Take 10% off the price of two or
15% off the price of 4 or more!

Upgrade Your Color Computer!
Complete solderless kits with
easy-to-follow instructions.

4K-16K For All Boards $19.95
4K-32K For All Boards $64.95
16K-32K For All Boards $39.95

64K For E & F Boards and
Color Computer 2 $59.95

If possible, specify board revision with order.

Note: All ICs used in our kits are first quality 200NS
Prime Chips and carry one full year warranty.

‘REAL TALKER’

COLORWARE Voice Synthesizer
with Votrax chip ready to plug in & talk. Comes
with software on cassette & user's manual.

Cartridge $59.95

SOFTWARE DISCOUNTS
Take 10% off the price of one,
15% off the price of two or
20% off the price of 4 or more!
All programs are in 16K machine language unless noted.

DATA SOFT
TAPE  DISK

ZAXXON (32K) Sega official version. ~ $39.95 $39.95
POOYAN (32K) Konami official version. $29.95 $29.95
Cassette & disk included.

* MOON SHUTTLE Nichibutsu official $29.95 $29.95
version. Cassette & disk included.

TOM MIX SOFTWARE
TOUCHSTONE (32K) Outstanding! $27.95 $30.95
BUZZARD BAIT (32K) Outstanding! ~ $27.95 $30.95
DONKEY KING (32K) Outstanding! ~ $26.95  —
TRAP FALL Just like Pitfalls. $27.95 $30.95

SPECTRAL ASSOCIATES
FROGGIE (32K) The best of its type. ~ $24.95 $28.95
LUNAR ROVER PATROL (32K) $24.95 $28.95
CUBIX (32K) Excellent. $24.95 $28.95
LANCER (32K) Excellent Joust-type. $24.95 $28.95
MS. GOBBLER (32K) Outstanding! ~ $24.95 $28.95

*

s s 2 & o

WHIRLYBIRD RUN Excellent. $24.95 $28.95
GHOST GOBBLER Highly rated! $21.95 -
INTRACOLOR

*

CANDY CO. (32K) Coming Soon! - -
COLORPEDE Just like the arcade. $29.95 $34.95
ROBOTTACK Just like the arcade. $24.95 $27.95

COMPUTERWARE
JUNIOR'S REVENGE (32K) $28.95 $31.95
* GRAN PRIX (32K) Challenging race. ~ $21.95 $24.95
DOODLE BUG Just like Ladybug. $26.95 $29.95

ANTECO SOFTWARE
ROMPAK ONLY
B8-BALL For the pool-table lover. $29.95
GHOST GOBBLER by Spectral Asso. $26.95
WHIRLYBIRD RUN by Spectral Asso. $26.95

ADVENTURE INTERNATIONAL
SAIGON: THE FINAL DAYS $24.95
ADVENTURELAND $19.95
EARTHQUAKE Excellent. $24.95

** TRIAD (32K) Excellent arcade game. $34.95

** SEA DRAGON (32K) Outstanding! $3495 -

RAINBOW CONNECTION SOFTWARE
RAINBOW SCREEN MACHINE

Tape $29.95 Disk $32.95
Extended Basic Required.
SUPER SCREEN MACHINE

Tape $44.95 Disk $47.95

Extended Basic Required.
Please note:

Software & hardware cannot be mixed for discount.
*Requires Joystick ** Joystick Optional
We pay postage on all orders in the U.S. & Canada.
Overseas add $3.00. (MN Res. add 6% sales tax.)
We accept Visa, Mastercard, check or money order.
U.S. funds only for foreign orders.

C.0.D. please add $2.00.

send to: SELECTED SOFTWARE
Dept. H, P.O. Box 32228 ¢
Fridley, MN 55432

.
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tion. MPP lets you use multiple
graphics pages and GET/PUT to
create slick, smooth animation.

MPP’s animation effects include
the PSET and PRESET commands,
and it also supports the logical
operators AND, OR, and NOT to
allow special graphics effects.

I/0 Functions

The I/0 commands are straightfor-
ward. For cassette, the program asks
for a title for the picture and the num-
ber of graphics pages you want to
save. You must save at least four
pages. The program then saves the
program as a machine-code file.

Instructions are also given for cas-
sette users who might create a picture
using the disk-based DOS system but
use that picture in a cassette system.

Disk users are given a three-option
menu when using I/0: D for a direc-
tory listing, ALL to see all MPP files
on the disk, or a single picture’s eight-
character file name to display that pic-
ture only. When you select ALL,
MPP displays the pictures in all MPP
disk files one by one, until you press S
to stop. MPP then returns to the
drawing screen.

Documentation

MPP documentation is adequate,
but the real documentation lies in the
demonstration programs on the disk,
and in the instructions in the pro-
grams. First, Superior Graphics Soft-
ware clearly explains how to create a
picture using MPP. Then the demon-
stration shows you how to use the pic-
tures in your own programs to create
the desired effects.

As it turns out, MPP is easier to use
than it is to read about.

Onions and Orchids

It is difficult to be critical about any
program that takes the tedium and
hair pulling out of creating graphics.
As such, MPP generates only minor
criticism. Its text screens do contain a
number of glaring spelling errors. The
misspellings don’t affect the program,
but they do give it an amateurish look.

Minor complaints aside, MPP is a
powerful programming tool. Its
strongest virtue is that it takes the hit-
or-miss drudgery out of creating excit-
ing graphics screens. MPP is more
than a tutorial, it is a programming
utility that finds a constant place in the
front of my disk library.

ease of use  documentation
performcmce| error handling |
1 1

-
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Application Software

Color Basic Compiler
Computerware

P.O. Box 668

Encinitas, CA 92024

32K, Extended Color Basic
$39.95, disk

by Lawrence O. Parker

ost people have come to accept

the fact that learning machine
language is the only way to program
smooth, animated graphics. But pro-
gramming in machine language isn’t
easy. I wonder how many good ideas
are passed by because the originator
lacks the programming skills to per-
fect the graphics.

Computerware’s Color Basic Com-
piler is a valuable aid to Basic pro-
grammers. It lets you write programs
or subroutines in Basic and then con-
vert them into machine language. The
results are astounding. In fact, you
might have to add delays to slow the
execution.

The Color Compiler supports 48 in-
structions, most of which are a subset
of Extended Color Basic. With few ex-
ceptions, you code your program in
Basic and assume the compiler will
understand.

In a 32K machine, the compiler
leaves about 15K for your machine-
language program. The utility is coded
in Basic and designed in modular form
to let you add your own instructions.

The 6809 machine-language code
generated is position independent, so
it can reside anywhere in memory, in-
cluding the ROM-pack area at hex
$C000. The Color Compiler can also
pass a parameter back and forth be-
tween a Basic program and the com-
piled program. Thus, you can execute
Basic statements that the Color Com-
piler doesn’t support, but you can still
gain the speed of machine language.

The compiler comes on a single-

sided disk with a selection of sample
programs. It is easy to compile a pro-
gram. The compiler first prompts you
for the machine-language location (ex-
ecution address). All number inputs
are in hexadecimal.

You cannot save programs in
ASCII to compile, but they can reside
on any disk. In keeping with the Basic
format, if you don’t give an extension,
.BAS is assumed. The utility next asks
whether you want to send the compiler
information to the screen or printer.

The compiler lists such informa-
tion as the start, end, and execution
addresses needed to save the com-
piled program. The CLEAR address
printed is the upper limit for Basic
before you reload the compiled pro-
gram. The utility also prints the cor-
responding machine-language ad-
dress for each line number in the
Basic program, and the addresses of
any arrays used.

Compiling a program usually re-
quires only one try, if you don’t have
any errors. The Color Compiler
prints the errors it discovers and
stops. If you have errors in lines 50
and 120, the utility does not proceed
beyond line 50. You must then cor-
rect the error, resave the program,
and recompile. Then it finds the error
in line 120.

As always, a few restrictions apply
when writing a Basic program. You
are limited to 200 lines, but you can
change this by setting variable PL in
line 0. However, if you make the vari-
able too large, you will get an out-of-
memory (OM) error.

You are also limited to 100 line-
number references (GOTOs and GO-
SUBSs), but you can change the vari-
able LB to vary this initial value.
Variable names in your program are
limited to a single letter, A-Z.

You are allowed only one-dimen-
sion arrays, but the manual shows
how to use these with such commands
as GET and PUT, so there should be
no real inconvenience.

The Color Compiler doesn’t sup-
port STRING variables or their func-
tions. All, if any, DATA statements
must appear just before the required
END statement.

The Color Compiler is an integer
compiler; it allows only integer (no
decimal) numbers in the range of
—32768 to 32767. You can use
numeric expressions, but they are
evaluated from left to right, whereas
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Basic evaluates multiplication and
division first and then addition and
subtraction. To ensure the proper
numeric  evaluation, always use
parentheses. The Color Compiler
allows nested parentheses to any
level.

The Color Basic Compiler includes
almost all the Extended Color Basic
commands and functions. There are
a few format modifications, but the
manual thoroughly explains them.

One new format lets you POKE 2
bytes into memory at once. Unfor-
tunately, there was no complemen-
tary instruction such as PEEK. In
fact, there is no PEEK instruction.
This caused many problems when I
tried to interface to the Basic parame-
ters in page 0.

The manual is well written and sup-
plies a complete list of all allowable
instructions and their formats. There
is even a section on programming tips
and tricks.

A comprehensive error list pro-
vides a synopsis of possible causes. A
complete technical section includes a
variable list and complete subroutine
description.

The Color Basic Compiler is a
good piece of software. It is going to
be one of my most-used utilities. ll

construction quality documentation
set up | performance |ease of use

-
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Hardware

Monolink Video Driver
Acorn Computer Systems
11931 W. Bluemound Road
Wauwatosa, WI 53226

$15, kit

$20, assembled and tested

by Carlos Calle

he Monolink Video Driver is a

good piece of hardware that lets
you use a monochrome monitor with
the Color Computer. It produces
sharp contrast on a 12 MHz (or bet-
ter) monitor.

You can buy the driver in kit form
if you are handy with a soldering
iron, or you can opt for the assem-
bled and tested unit. The latter comes
on a 2-inch-by-1%-inch printed
board, with an input header and 3 feet
of attached coaxial cable.

The assembly instructions with the
kit are clear and complete. You have
to solder six resistors, one radio-fre-
quency (RF) choke, an electrolytic
capacitor, two standard capacitors,
one transistor, the coaxial cable, and
the three leads of the input header all
to the printed board. Then you solder
these leads to the header, and you are
done. With seven pages of step-by-
step instructions, you can’t go wrong.

Installing the unit is not difficult,
and again the instructions help. You
must remove the computer’s case, lo-
cate and remove the RF modulator,
install the input header into the mod-
ulator socket, and then mount the
modulator on the header.

If your computer has an early
board, the RF modulator is located
under the metal shield, which you
have to remove as well.

Attach the board to the top of the
metal shield with the adhesive pad
provided, and, finally, file a small
notch on the back of the computer’s
top cover to provide a pathway for
your new cable. I filed this notch
about halfway between the reset but-
ton and the RF output jack (marked
““TO TV” on the case), and I consid-
er that a good location. Do the filing
away from your opened computer to
avoid depositing dust.

The Monolink Video Driver also
includes an LED power-on indicator,
with instructions for its installation.
This is a useful addition and adds on-
ly a couple of steps to the video-driver
installation.

This piece of hardware provided
excellent contrast with both an Apple
III monitor and an older Sony moni-
tor. One of the nicest features of the
design is the capability of using a
monochrome monitor and a standard
color television simultaneously.

If you use one of the word proces-
sors or terminal programs that ex-
pand the Color Computer display to
51 or 64 columns, a monitor is almost
a necessity, and the Monolink Video
Driver is probably the best way to in-
terface it to your Color Computer. I
recommend it. Hl

ease of use documentation
performance | error handling
1 1

-
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Application Software

Complete Personal Accountant
Programmer’s Institute

P.O. Box 4170

Chapel Hill, NC 27514

16K, Extended Color Basic
$74.95, 16K or 32K cassette
$79.95, 32K disk

by Howard B. Culbreth

he advertisement for the Complete

Personal Accountant states that
it’s a ‘‘class act” and that if it costs
more, it’s because it’s the ‘‘star of the
show...”

After putting the program through
its paces, I can’t say anything to
counter these claims—the Complete
Personal Accountant is a ‘‘class act.”
If anything, the ad understates its ca-
pabilities.

Properly implemented, it is a com-
prehensive home-accounting package
that can handle your checkbook(s), set
up and analyze budgets, schedule pay-
ments and appointments, maintain
mailing lists, print graphs of your fi-
nancial records, and update and print
your net worth.

The disk version is capable of both
tape and disk input/output from the
menus, providing an easy way to make
tape back-ups of your files. If you also
make tape copies of the programs,
you can maintain your files against
disk-system failure.

Likewise, if you start out with the
tape version, the transition to disk op-
eration is a simple matter of moving
the files over to the disks.

The Complete Personal Accountant
is professionally packaged. It arrives
with a hard-cover ring binder contain-
ing a 145-page manual and the pro-
gram disk in a pocket.

The manual contains a table of con-
tents, an index, an appendix, and sam-
ple printouts. The sheets are printed
on both sides, nicely arranged and
easy to read. The manual is well or-
ganized and doesn’t assume you’re
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a computer expert. The instructions
are thorough, and many reappear
throughout the text to reinforce your
understanding of certain points.

There are 10 programs, or modules,
that make up the packages.

Chart of Accounts

Study the manual and understand
the accounting principles presented in
the appendix before using the Chart
of Accounts module. The disk in-
cludes a standard chart that you can
modify to suit your needs. The thought
and time you give in setting it up will
determine much of this program’s use-
fulness. It’s worth the time to do it
well, because many of the other pro-
grams access this chart.

For each category in this module,
you can include up to nine subcatego-
ries. This is very helpful for those who
have more than one checking or sav-
ings account. Note, however, that the
income/expense and net worth state-
ments will only accumulate the subcat-
egories into a total for their main
categories. They will not handle the
subcategories separately.

Checkbook Maintenance

This module is the heart of the
package. One main menu and two
submenus drive it. There are provi-
sions to add a new month, add a new
checkbook, load and save check files,
edit existing files, reconcile your bank
statement (balance checkbook), and
print out an individual check and the
checkbook transactions.

This program has a Save Check
Summary File option that creates a file
that the financial statements access.
You can use it only after you’ve bal-
anced the checkbook.

One of this module’s most useful
features is that you can use subcate-
gories for both checks and deposits.
You can distribute each check or de-
posit to several accounts.

Similarly, you can distribute depos-
its to differing categories. And you
can flag any entry as tax deductible,
which can ease the pain of assembling
information at tax-preparation time.

You can review the entries, return
to the main module menu, or edit both
new and current accounts. To edit,
simply retype the defective field.

Checkbook Search

This module lets you search the
check files by description, account

number, check number, deposit num-
ber, or date and send the results to the
screen or printer. You can browse
through the entire file, or use the Sort
and Dump options.

This module is also handy for gath-
ering information at tax time.

Detailed Budget Analysis and
Summary Budget Analysis

These modules let you implement
and maintain a comprehensive bud-
get. The programs are thorough, and
the manual and menus lead you
through the necessary set up. They
depend on having up-to-date check
files and the Chart of Accounts files
available.

Net Worth/Income Expense

This module is another valuable
feature, if all the previous files are
available and up to date. There are
provisions for entering and reporting
transactions that do not normally pass
through the checkbook (such as loans,
savings, property, and so on).

This module does not let you trace
information. It simply gathers the in-
formation, assumes that it is correct,
summarizes it, and prints the results.
For this reason, you should maintain
supplemental records.

This program disregards all the sub-
categories in your Chart of Accounts
and plugs them into their respective
main categories.

Many people never take the time to
determine their net worth. This infor-
mation can be valuable when prepar-
ing wills, considering insurance, ap-
plying for loans, and so on. Although
there are some limitations, you can use
this module for such purposes.

Payments Calendar and
Appointments Calendar

These two modules are much the
same. They let you set up, load, edit,
and save scheduled payments and ap-
pointments. You can then send the
files to the screen or printer, and call
them up by any particular month.

Mailing List

With the mailing list, there are pro-
visions to set up, load, edit, and print
names and addresses. You can sort on
the account number, name, state, or
zip-code fields, and search them, plus
two address fields and the city field.
The sorts are not fast, but they work.

The Color Graph module uses high-
resolution graphics to display bar
charts of your records. These show the
relationships of certain accounts to
their category totals (i.e., each expense
account as compared to the total ex-
penses).

The overall result is somewhat lim-
ited, because the screen can display so
few items at one time. When you page
to the remaining items, you lose the ef-
fect and relationships of the previous
ones. An option to print out the
graphs would be an asset.

Summary

Besides the few minuses that I’ve al-
ready mentioned, there is one other
thing that gave me some minor prob-
lems.

The author has included a key-beep
feature for the input routines. Al-
though the audible recognition of each
keystroke is helpful, it takes time to
generate the sound, so a quick typist
can outrun the input and generate er-
rors. I deleted the routine.

On the other hand, the Complete
Personal Accountant has many valu-
able features. If you start out with the
tape version, the later transition to a
disk system will be easy and cost-free.
You only need standard Color Com-
puter hardware to run it. The docu-
mentation and instructions are excel-
lent, and attractively packaged.

At first, the price tag might appear
high. But when you consider the capa-
bilities of this program, the value per
dollar exceeds that of many utilities
and games on the market.

It is a pleasure to see a well-planned
program that is easy enough for nov-
ices to use and reasonably priced. l
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surface of a mountainous planet to
level out a landing strip. That’s the
most difficult part of the program—
especially at the higher levels.

Because you can load each of the
four games separately, you can play
your favorite without playing through
the games before it.

Stellar Search is especially appropri-
ate for beginning adventurers and uses
some interesting programming tech-
niques. The game stands on its own
merit, but its appeal should receive an
additional boost in direct proportion
to your interest in the Star Trek saga.

Arcade Animation

The folks at Arcade Animation (21
The Fairway, Upper Montclair, NJ
07043) have added two new members
to the ranks of zany game plots (have
you seen Outhouse from Computer
Shack or DataSoft’s Pooyan, for ex-
ample?).

Icemaster pits a tiny human against
large mosquitos—or is it a regular-
size human against giant (New Hamp-
shire-size) mosquitoes? His weap-

ons?—man-size blocks of ice that he
must push onto his adversaries,
squashing them out of existence.

“Tut’s Tomb offers
state-of-the-art
CoCo graphics.

This, and the fun,
kept me playing
even though the joystick
control was very
Sfrustrating at first.”’

The graphics in this game are very
impressive, but I had some trouble
with the joystick control, which left
me with the overall impression that the
game is frustrating. It was difficult to
maneuver the man quickly or precisely

enough to feel that I had significant
control of the action.

The joystick control in their second
game, Foodwar, is also tricky, but the
action is delightful and challenging
enough to keep you trying.

You control a character who begins
on one side of the screen and must run
across to the other and eat an ice-
cream cone before it melts. But as
soon as he begins to move, cooks pop
up from holes in the floor and begin
chasing him and throwing food.
There’s some food lying around that
he can throw back, though, but a slip-
up means he doesn’t get that ice
cream.

The game offers 10 skill levels, and,
at least at the lower levels, it’s not too
hard to run across to the ice cream.
But to stick around in each screen long
enough to chalk up points by success-
fully fighting off the chefs takes real
practice. The animated characters and
holes in the floor are relatively large,
meaning you have less free space in
which to maneuver. You need well-prac-
ticed control for this one.—M.E.R. W

FILMASTR
The Color Computer has a powerful ally in FILMASTR. This is a DATA
MANAGEMENT SYSTEM that you can trust. FILMASTR combines
the best features of the big systems to provide a combination of
speed, power, and ease of operation that can't be beat.
YOU are in complete control of this friendly program with no program-
ming knowledge required. You design the data screen with up to 20
fields by moving the cursor on screen with the arrow keys and typing
in the field names. FILMASTR takes care of all of the rest.
Enter data by just filling in the blanks. This form fill-in is easy and
natural to use. You can even copy data from the previous record with
one key-stroke. Add records, delete records, change records without
fuss.
Tell FILMASTR to sort your file on any field that you want or to re-
trieve a particular record and the job is done with super-human
machine language speed. FILMASTR will find a single record or a group
of records that meet your request and will save those records as a
separate file if you want to.
Controlled printing formats? Of course! Tell FILMASTR which records
to use, which fields to print and in what order. You can control the
print location to any position on the page. Mailing labels? You bet!
All commands are given to FILMASTR with single key strokes. Press
the HELP key (BREAK), and the available commands are displayed.
Make your choice from the menu and let FILMASTR do the work.
FILMASTR can store up to 255 characters in each record and up to
24,000 characters in each file. (3000 with 16K).

FILMASTR 16K or 32K

EXT BASIC
AN

Add $2.00 Postage & Handling
RAINBOW C.0.D. $2.00 Additional
SeAL PA Residents Add 8% Tax

TAPE $29.95
DISK $34.95
AMDISK $39.95

COMPUTER
HOUSE

Box 1051 ¢ DuBois, PA ¢ 15801
Phone (814) 371-4658

255
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HOT CoCo’s
PERIPHERAL BUYER’S
GUIDE

Soup up your CoCo with add-ons listed here.

compiled by Cynthia Smith and Celeste Wrenn

( ~hances are that once you have owned your Color
Computer for a while you will be ready to invest in

peripherals for it. To help you in your selections, we have

compiled the HOT CoCo Buyer’s Guide to Peripherals.

HOT CoCo has surveyed manufacturers of keyboards,
parallel printer interfaces, port expansion devices, and mis-
cellaneous peripherals. This guide will give you informa-
tion on the variety, functions, and prices of peripherals on
the market, along with contact information.

Since there are so many joysticks, disk systems, and
printers on the market, we plan special buyer’s guides just
for these products in upcoming issues.

Before you invest in any peripherals for your Color
Computer, be sure to research the products thoroughly.
The following information was supplied by the manufac-
turers. HOT CoCo has not tested the products and cannot
guarantee any manufacturer’s claims.

Replacement Keyboards

Many CoCo owners don’t mind the ‘‘Chiclet’’ keyboard
that comes with the older CoCos, or the limited-travel ones
that come with the newer CoCos. But if you do much word
processing, data-base management, or just a lot of typing,
those original-equipment keyboards can get tiresome.

Replacement keyboards are one of the hottest peripher-
als going for the CoCo for just this reason. All the key-
boards in this buyer’s guide are of superb quality. Some of-
fer features not found on the original keyboards, such as
programmable function keys. Use the table to compare
price and features. You might then check with friends or a
nearby user’s group to see what they know about the lot.

Port Expansion Devices

That one ROM port on your CoCo can get awfully lone-
some. And if you’re the type of user that is always plugging
and unplugging cartridges in it, you’ve often wished for a
better way. The expansion units in this buyer’s guide elimi-
nate much of the need to insert and remove ROM packs.
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They also reduce the risk of burning out your chips by inad-
vertently unplugging a ROM pack with the computer
turned on.

Some of these devices let you use more than one port at
the same time, increasing the capabilities of your CoCo.
The features vary from unit to unit, and you should first
define what your needs are and then, armed with the specs
in the table here, narrow the field to those best suited to
you. You might then contact the manufacturer and de-
scribe your needs. You’ll get information more specific to
your situation this way.

Parallel Printer Interfaces

Those inexpensive dot-matrix printers that you hear so
much about are ideal for the CoCo, except for one thing:
They require parallel output from the computer, while the
CoCo puts out a serial signal. For a little more money,
though, you can get a device that converts either the
CoCo’s serial or ROM port to parallel output.

The most popular type of parallel printer interface is that
which hooks up to the serial port. This leaves the ROM
port free for disk drives, EDTASM +, or whatever else you
want to use the cartridge slot for. If you use an interface
that needs the serial port, you forfeit the CoCo’s modem
capabilities.

As with any peripheral in this guide, narrow your choices
using the specifications listed in the Parallel Printer Inter-
face table. Then contact the manufacturer for more de-
tailed information.

Miscellaneous Peripherals

We’ve put together a sampling of other devices for your
CoCo. Some are unique, and have very specific uses. Oth-
ers, such as speech-synthesis units, are fun for the hobbyist,
or they can be used for professional applications.

Read the short descriptions presented here. You might
not be interested in everything, but maybe you’ll enjoy learn-
ing about all the different gadgets available for the
CoCo.H



The Joystick that sets youfree!

The one-hand operation of this fantastic new without a base is something to be experienc-
joystick will truly set you free and increase the ed. Available direct from us or from your inde-
pleasure of playing your favorite video games. pendent computer retail store. (See below)
The smoothness and responsiveness of this

unique joystick that operates completely $49.95 suggested retail

STOP changing Printer and Modem Cables! Our
pParallel Printer Interface provides Switch Sel-
ectable Printer or Modem operations for both
CoCo and MC10. It features switchable baud rates
from 300 to 9600. It comes complete with power
supply, modem cable and “Centronics” type print-

er cable. For Basic 1.1 and later revisions. pbh

Available direct from us or from your independent
computer retail store. (See below) . CoCo
Serial / Parallel

only $89.95 suquestea reuai Interface

8
5 &

Smtcr P. 0. Drawer 55868 @
ts, Inc. Houston, Texas 77055 g..

C

713/956-0207
When ordering direct from PBH please enclose — P —
$3.00 per item for shipping. il |
AUTHORIZED DEALERS
Endicott Computer Software & Accesories Spectrum Products Ccompukit, Inc.
Huntsville, Alabama 35801 Woodhaven, New York 11421 Houston, Texas 77059
Chips, Incorporated TRS TECH Computer Services computers, EtcC.
Atlanta, Georgia 30340 Houston, Texas 77033 Austin, Texas 78745
The Computer Store computers & More Cinsoft
Jasper, Indiana 47456 Huntsville, Texas 77340 Cincinatti, Ohio 45237
computer Associates The Software Connection The Photo Shop
West Fargo, North Dakota 58078 Ft. Lauderdale, Florida 33319 Wilmer, Minnesota 56201
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HJL-57

HIJL Products Inc.
955 Buffalo Road
P.O. Box 24954
Rochester, NY 14624
716-235-8358

$79.95

1 year

57

Keyboard Upgrade Kit

Radio Shack
(catalog number 26-3016)

$39.95

90 days

53

Must be installed
by Radio Shack

KeyTronic Keyboard

KeyTronic Corporation
Building 14, S.I.P.
Spokane, WA 99216
800-262-6006

$89.95

90 days

53

N

Premium Keyboard

Micronix Systems Corporation
8147 Delmar Blvd.

St. Louis, MO 63130
314-721-7969

$79.95

90 days

57

Professional Keyboard

Micronix Systems Corporation

$59.95

90 days

57

N

Spectrum Projects Keyboard

Spectrum Projects
93-15 86th Drive
Woodhaven, NY 11421
212-441-2807

$79.95

1 year

57

Cut one post

SuperPro Keyboard

Mark Data Products
24001 Alicia Parkway #207
Mission Viejo, CA 92691
714-768-1551

$69.95

90 days

53

Cut one post
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DAISY WHEEL
555 New Smith Corona TP-1 |

True letter quality printer for less than the cost of an
office typewriter! Priced $500 less than other popular
daisy wheel printers!

SALE PRICE:

$299

FEATURES:

% Friction feed -
* 15 cps. 120 wpm @
# Changeable daisy wheels
% Parallel or serial intertace
+ Compatible with R/S, Apple. etc

SUNLOCK SYSTEMS
©
5 4217 Carolina Ave
Richmond, Va 23222 w456
ADDITIONAL PRINTER SPECIALS
Epson Okidata  Gemini C.1toh

RX80 $299 §2A $359
§0FT 369 &3A 569

10 $279 8510AP $369
10S 339 1550P 679
FX80 529 92 429 15 409 F10-40 1099
FX100 649 93 699 158 469 F10-55 1399
WE WILL MEET ANY ADVERTISED COST IN-STOCK

TO ORDER CALL TOLL FREE 800-368-9191
In Virginia call 804-321-9191
We accept MasterCard, Visa and CODs

YOUR TRS-80* SPECIALISTS
IN CANADA

SOFTWARE FROM
ADVENTURE INTERNATIONAL
COMPUTERWARE
TOM MIX
MED SYSTEMS
SPECTRAL
PRICKLEY PEAR
PROGRAMMERS GUILD
COGNITEC
PRISM
DATASOFT
AND MORE

DISK DRIVES
EPSON PRINTERS
MARK DATA KEYBOARD KITS
WICO & KRAFT JOYSTICKS
BOOKS & MAGAZINES

VISA & MASTER CARD
ACCEPTED

WRITE OR PHONE FOR A FREE CATALOGUE

CMD MICRO
COMPUTER SERVICES LTD.

10447 - 124 STREET
EDMONTON, ALBERTA
T5N 1R7
-PHONE 403 - 488-7109

'TRS-80 IS A TRADEMARK OF TANDY CORP. 9

SALES OR CLIENT PROFILE

INVENTORIES

MAILING LISTS

-~

) CAN YOUR DATABASE

REMEMBER HOW YOU DID LAST

——
CAN YOUR SECRETARY RUN
REPORTS AND POST
TRANSACTIONS USING YOUR
DATABASE?

CAN YOU DEFINE AND SAVE
REPORTS AND CALCULATIONS
WITH RECORD SELECTION &
SORT PARAMETERS?

TIME? DATABASE SYSTEM
DESIGNED

= FOR
BUSINESS

APPOINTMENT SCHEDULES

REAL
ESTATE
LISTINGS

IS YOUR DATABASE ALL-IN-ONE \
INTEGRATED PACKAGE?

A N
CAN YOU PRINT INVOICES AND
STATEMENTS?

h N

CAN YOU PRINT TRANSACTION
SUMMARIES BY ACCOUNT?

h N
CAN YOU SELECT, SORT, & PRINT
FORM LETTERS & LABELS IN ONE
OPERATION?

AN

£
/ WORKBASE | $95.00 32/64K-1 DISK DRIVE

*"WORKBASE |l $115.00 32/64K-2 DISK DRIVES
CALL TOLL FREE: 1-800-334-0854 (EXT 887) OR SEND CHECK OR MONEY ORDER TO:

WORKBASE DATA SYSTEMS, P.O. BOX 3448, DURHAM, NC 27702

N

359

+»See List of Advertisers on page 130
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The CMJ-TU from Magnum Distributors Inc.

/ Port Expansion Devices

]
5,

g
S

dregs

BT-1000 Expansion
Interface Unit

Basic Technology
Dept. H, P.O. Box 511
Ortonville, MI 48462
313-627-6146

$250

180 days

BT-2000 Companion

Basic Technology

$225

180 days

and Expansion Unit

Color Computer Speech

Electronic System Design Specialists (ESDS)
13911 Ridgedale Drive

Suite 400

Minnetonka, MN 55343

612-544-1225

$198

90 days

Multifunction

Magnum Distributors’
Port Expansion Device

Magnum Distributors

1000 S. Dixie Hy. W. #3
Pompano Beach, FL 33060
305-785-2002

$95

90 days

Multi-Pak Interface

Radio Shack (cat. number 26-3024)

$179.95

90 days

Multiport

Oliprog Systems

P.O. Box 2190, Station C

Downsview, Ontario, Canada M3N 2S9
416-736-1504

$99.50

90 days

PBJ Port Expansion Device

PBJ Inc.

911 Columbia Ave.
North Bergen, NJ 07047
201-330-1898

$149.95

90 days

Spectrum Projects

Port Expansion Device

Spectrum Projects
93-15 86th Drive
Woodhaven, NY 11421
212-441-2807

$69.95

90 days
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CoCo Port Parallel Printer Interface

Some

3

ROM

ROM

ROM

ROM

ROM

ROM

ROM

ROM

Both

Both

G

G
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SYNTHESIZER

{
Parallel Printer Interfaces
3
=
@ 5 g S o,
15
§ 2 5§
Z ] IS
s S < & L O
~ S ~ = o g
S 5< & 9]
] S y S <
BT-1010 Basic Technology $79.95 180 days — Y G
Dept. H, P.O. Box 511
Ortonville, MI 48462
313-627-6146
Botek Instruments Botek Instruments $69 1 year 300-9,600 Y G to printer
Converters 4949 Hampshire 6 positions Any with T to com-
Utica, MI 48087 Centronics port | puter
313-739-2910
CoCo Port Green Mountain Micro $49.95 6 months — Any with G
Dept. HC, Bathory Road assembled | assembled Centronics port
Roxbury, VT 05669 $39.95
802-485-6112 kit
Cosmos Connection | Cosmos Computer Services Inc. | $69 90 days 600 Gemini 10 and G to printer
112 W. Wisconsin Ave. 1,200 15, 10x and 15x,| T to com-
Kaukauna, WI 54130 2,400 any with 5+ puter
414-766-1851 volts to pin 18
Dayton Associates’ Dayton Associates $29.95 90 days 110-9,600 Gemini 10x NA
8010X Interface 7201 Claircrest Bldg. B and 15x
Dayton, OH 45424
513-236-1454
Dayton Associates’ Dayton Associates $54.95 180 days 300-9,600 Any with G to printer
Blue Streak 7201 Claircrest Bldg. B Centronics port | T to com-
Serial-to-Parallel Dayton, OH 45424 puter
Converter 513-236-1454
Parallel Printer P.B.H. Computer Products Inc. | $89.95 90 days 300-9,600 Any with G
Interface P.O. Drawer 55868 Centronics port
Houston, TX 77055
713-956-0207
Spectrum Projects Spectrum Projects $49.95 90 days 300-4,800 Epson only —
Serial-to-Parallel 93-15 86th Drive
Converter Woodhaven, NY 11421
212-441-2807
*Unlike other devices on this chart, the Dayton interface attaches to the Gemini printer, not the computer.
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#= FIRST AID wj=

TROUBLE FORMATTING PROGRAMS?

RX: REUSABLE, DOUBLE-SIDED
PRINT @ LOCATION FINDER

Now it's a breeze to locate any X,Y
location at a glance . . . without leaving
your program.

Each location clearly numbered on
erasable laminate. Use it and reuse it
for years of accurate word processing
and graphics formatting. Instructions in-

cluded.
(shipping included)

=
(Calit. Res. add 6% Sales Tax)

Call for low prices on drive cables. .,

 SYNTACTICS ]

REDCREST, CALIFORNIA 95569, (707) 722-4280

‘= PRICE ONLY $8 .00
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Miscellaneous Peripherals

96K Expander
Company Name: Dynamite Electronics Inc.
Address: Box 896, Hartselle, AL 35640
Phone: 205-773-2758
Price: $89.95
Warranty: 1 year
Service: Company
Description: The 96K Expander is a plug-in car-
tridge that allows use of all 64K of RAM for 64K
computers. It occupies the upper 8K of memory. It
is available with a Help program with a keyboard
command, and includes an interrupt switch for
running machine-language programs or accessing
the cartridge when the computer fails to function
properly.

ATM-80

Company Name: Cybertron Technology
Address: 3131 Timmons #723, Houston, TX 77027
Phone: 713-840-1272
Price: $184.95
Warranty: 90 days
Service: Company
Description: The ATM-80 is a data-acquisition
and control system for the Color Computer. It fea-
tures a 20 ps, 8-bit, A-to-D converter; 32-channel
analog multiplexer; programmable gain amplifier;
peak detector amplifier; 8-bit D-to-A converter;

4-bit I/0 port; 2K RAM; control software in
ROM; and user’s manual.

Battery Back-Up
Company Name: Sav-A-Byte

Address: 2857 Emanuel Church Road, W. Colum-
bia, SC 29169

Phone: 803-356-2398

Price: $99

Warranty: 10-day unconditional return, 90-day
warranty

Service: Customer pays only shipping charges

Description: Battery Back-Up prevents memory
loss due to loss of power. It works to keep your
memory alive up to four hours during a power fail-
ure. It plugs into the ROM port without blocking it.

BT-1020 Real-Time
Clock/Calendar
Company Name: Basic Technology

Address: Dept. H, P.O. Box 511, Ortonville, MI
48462

Phone: 313-627-6146

Price: $109

Warranty: 180 days

Service: Company

Description: This is a cartridge plug-in unit that
gives the time of day, date, and all the other func-

tions of a real-time clock/calendar. It has a built-in
rechargeable battery back-up.
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BT-1030 Versatile
Interface Port
Company Name: Basic Technology

Address: Dept. H, P.O. Box 511, Ortonville, MI
48462

Phone: 313-627-6146
Price: $69.95
Warranty: 180 days
Service: Company

Description: A parallel port with two 8-bit ports
and control lines, two 16-bit timers and shift regis-
ter. It is ideal for home control or data input appli-
cations.

CMJ-TU
Company Name: Magnum Distributors Inc.

Address: 1000 S. Dixie Hwy. W #3, Pompano
Beach, FL 33060

Phone: 305-785-2002

Price: $250

Warranty: 90 days, parts and labor
Service: Factory

Description: Enables you to transmit and receive
SSTV, RTTY, CW, and WX/FAX. With text-to-
speech option in CMJ-IF the Color Computer
speaks words as received and displayed on the
monitor when receiving RTTY and CW. (Needs
CMJ-IF interface to CoCo.)

CoCo Cooler

Company Name: REM Industries Inc.

Address: 9420 ‘‘B”’ Lurline Ave., Chatsworth, CA
91311

Phone: 818-341-3719

Price: $39.95 plus $2 shipping

Warranty: Lifetime on motor switch and blade.
Service: Company

Description: Brings operating temperatures to am-
bient, regardless of accessory load. Reduces the
temperature of the entire computer. Installs in one
minute.

CoCo Cooler
Company Name: Spectrum Projects

Address: 93-15 86th Drive, Woodhaven, NY
11421

Phone: 212-441-2807
Price: $49.95
Warranty: 90 days
Service: Company

Description: An internal cooling system for D and
E board Color Computers. To install you must re-
move old RF shield and replace with a new one
painted black. Comes with an internal fan and its
own cord.

Color Mate

Company Name: Computer Systems
Distributors

Address: P.O. Box 9769, Anaheim, CA 92802
Phone: 714-772-1390

Price: $495

Warranty: 90 days

Service: Factory

Description: This is an expansion chassis for the
Color Computer including 64K RAM, program-
mable baud-rate serial port, 2K ROM, Winchester
hard-disk port, SDOS operating system, Basic
compiler, text editor, assembler, debugger, and
utilities. Includes 400 pages of documentation.

Colorspeak
Voice Synthesizer
Company Name: Bumblebee Software
Address: P.O. Box 25427, Chicago, IL 60625
Phone: 312-275-4183
Price: $129 (10 percent off to sight impaired)

Warranty: 90 days service/parts and labor, 10-day
money-back guarantee

Service: $30 flat service rate

Description: This hardware voice synthesizer is a
cartridge-style pack. Its operating system software
is in ROM. Operating software is a 4K machine-
language program that includes text-to-speech, in-
flection, spelling, and phoneme modes. It includes
a user’s manual, phoneme dictionary, and demo
tape that includes speak and spell, speak and math,
talking timer, memory examine, and talking termi-
nal programs. Operating software is not loaded
from tape.

Colorware Light Pen
Company Name: Colorware Inc.

Address: 78-03 Jamaica Ave., Woodhaven, NY
11421

Phone: 212-647-2864

Price: $19.95

Warranty: 90 days

Service: Company

Description: The Colorware Light Pen plugs into
your joystick port and comes with six programs on

cassette. It is compatible with light-pen software
such as Computer Island’s Fun Pack.

CP/M-CoCo Coupler 1
Company Name: Wayne Technology

Address: P.O. Box 5196, Anaheim, CA 92804-
1196

Phone: 714-772-5757

Price: $250

Warranty: 90 days

Service: Company

Description: Allows you to access the largest num-
ber of programs available. CoCo Coupler 1 adds
the power of a 4 MHz, Z80A. Requires no modifi-
cations and plugs into the cartridge port. Main-
tains full Radio Shack compatibility and requires
64K with one or more disks with controller. Digital
Research’s CP/M 2.2 included.



EPROM Programmer

Company Name: Saturn Electronics Company
Inc.

Address: 62 Commerce Drive, Farmingdale, NY
11735

Phone: 516-249-3388

Price: $140

Warranty: 1 year

Service: Company

Description: Plugs into the ROM port and uses on-
board software. It requires no personality modules

and has no switches. Will program 2500, 2700, and
68700 series EPROMs. Has gold-plated contacts.

Keyboard

Beeper Cartridge
Company Name: Eng Systems Laboratories
Address: 8203 Springfield Village Drive, Spring-
field, VA 22152
Phone: 703-569-8660
Price: $59.95
Warranty: 30 days, satisfaction guaranteed
Service: Preauthorized return to ESL, nominal
service fee.

Description: General enhancement device provides
beep in response to each valid keystroke; front-ac-
cessible reset switch; three power indicators for
+12, —12, and + 5V supplies; extension cable
and connector; interrupt control switch that allows
power-up into game pack or Basic. Permits copy-
ing of game pack to RAM, disk, or cassette. No
hardware or software modifications are needed to
implement or support the device.

Mem-Pak
Company Name: PBJ Inc.
Address: 911 Columbia Ave., North Bergen, NJ
07047
Phone: 201-330-1898
Price: $110 (with 16K)
Warranty: 90 days repair/replacement
Service: Company
Description: The Mem-Pak is a memory-expan-
sion cartridge that can expand memory in the form
of EPROM or RAM and can accommodate up to
16K. The RAM cartridge can only be implemented
on an unmodified revision E or older computer or

by using the C-C Bus. Bare board with documen-
tation available for $17.95.

Mitronix CW Modem
Company Name: Mitronix
Address: 5953 Teutonia Ave., Milwaukee, W1 53209
Phone: 414-466-6151
Price: $54.95 (CW programs range $9.95-$26.95)
Warranty: 90 days
Service: Company
Description: A Morse-code interface used to
change tones into digital pulses. A visual indicator
is mounted on the unit to show that you are locked
onto the signal, and that it is being received. It uses
an optoisolator for keying a transmitter, instead of

a relay that is subject to wear. There are five CW
programs to choose from.

P-C Pak
Company Name: PBJ Inc.

Address: 911 Columbia Ave., North Bergen, NJ
07047

Phone: 201-330-1898

Price: $69.95 (parallel only), $62.75 (clock only),
$114.95 (both)

Warranty: 90 days repair/replacement

Service: Company

Description: A dual-function cartridge containing
both a fully buffered Centronics-compatible par-
allel port, and a real-time clock that can be battery
powered. The P-C Pak can be purchased with ei-
ther or both functions populated. Available as a
bare board with documentation for $17.95.

Programmable
Sound Module
Company Name: Oliprog Systems
Address: P.O. Box 2190, Station C, Ontario,
Canada, M3N 259
Phone: 1-416-736-1504
Price: $99.50
Warranty: 90 days
Service: Company
Description: ROM pack with case. Produces infi-
nitely variable sounds through the TV speaker.

Completely software driven with on-board operat-
ing system. Ready to plug in and run.

Proto CoCo
Company Name: PBJ Inc.
Address: 911 Columbia Ave., North Bergen, NJ
07047
Phone: 201-330-1898
Price: $10.95 (three for $20)
Warranty: not applicable
Service: not applicable
Description: Proto CoCo is a prototyping board
for the Color Computer that accommodates either
point-to-point wiring or wire-wrap. All signals are
identified on the board. It is designed to fit inside
the disk controller case.

ProtoEPROM-CC
Company Name: Prototech Inc.
Address: P.O. Box 12104, Boulder, CO 80303
Phone: 303-499-5541
Price: $149.95
Warranty: 90 days
Service: Company
Description: This product is an EPROM burner
and ROM emulator. It programs 2716, 2732, and
2732A 5V EPROMs. User can run the contents of
the EPROM as if it were a ROM pack. An addi-
tional ROM-pack connector is provided on-board
to allow the ProtoEPROM-CC to be used simulta-
neously with a ROM pack or disk. It includes
4,096 words of RAM to allow the programmer
to debug a program before committing it to
EPROM. Plugs into the ROM port of the CoCo
and is powered by the computer.

“This guide will give
you information on the
variety, functions, and

prices of peripherals

on the market...”

Real Talker

Company Name: Colorware Inc.

Address: 78-03 Jamaica Ave., Woodhaven, NY
11421

Phone: 212-647-2864

Price: $59.95

Warranty: 90 days (30-day money back)
Service: Company

Description: This hardware voice synthesizer in
cartridge-pack form comes with Colorware’s Text-
to-Speech program. The Phoneme Editor pro-
gram allows you to create speech at the phoneme
level. Real Talker is compatible with 16K, 32K,
and 64K Extended or nonextended CoCo. It works
with a disk system with the 4-Branching Cable
(available from Colorware for $29.95).

RS-232 Switcher
Company Name: DSL Computer Products
Address: 13726 W. Warren, Dearborn, MI 48126
Phone: 313-582-8930
Price: $29.95 (two-way), $39.95 (three-way)
Warranty: 30-day exchange
Service: Contact Company

Description: This product allows up to three items
to be connected to the Color Computer RS-232
port. You can access any peripheral by turning the
switch. Models for two-way and three-way access
are available.

RS-232 Three-

Position Switcher
Company Name: Spectrum Projects
Address: 93-15 86th Drive, Woodhaven, NY 11421
Phone: 212-441-2807
Price: $29.95
Warranty: 90 days
Service: Company

Description: Allows you to independently hook up
any of three RS-232 devices at one time.

SAM Saver
Company Name: Spectrum Projects
Address: 93-15 86th Drive, Woodhaven, NY 11421
Phone: 212-441-2807
Price: $14.95
Warranty: 90 days
Service: Company

Description: An on/off power indicator for the Co-
Co. It installs externally and requires no soldering.
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“Before you invest. . .
research the
products thoroughly.

Spectrum Control Center
Company Name: Spectrum Projects
Address: 93-15 86th Drive, Woodhaven, NY 11421
Phone: 212-441-2807
Price: $99.95
Warranty: 90 days
Service: Company

Description: Includes two-position RS-232 Switch-
er, on/off indicator, cassette level meter, and man-
ual/automatic tape switch. It also includes jacks
for joysticks, modem, and tape.

Spectrum Light Pen
Company Name: Spectrum Projects

Address: 93-15 86th Drive, Woodhaven, NY
11421

Phone: 212-441-2807
Price: $19.95
Warranty: 90 days
Service: Company

Description: Plugs into the joystick port and reads
the colors off your screen. Used for entertainment
purposes, and as an educational tool for those too
young to control the keyboard.

The Spectrum
Remote Reset
Company Name: Spectrum Projects
Address: 93-15 86th Drive, Woodhaven, NY 11421
Phone: 212-441-2807
Price: $12.95
Warranty: 90 days
Service: Company

Description: An aluminum bar that allows you to
reset your Color Computer from the front of the
machine.

Spectrum Voice Pak
Company Name: Spectrum Projects
Address: 93-15 86th Drive, Woodhaven, NY 11421
Phone: 212-441-2807
Price: $69.95
Warranty: 90 days
Service: Company
Description: A complete phoneme-based voice
system that uses the famous Votrax SCO1 chip

synthesizer in a cartridge-style pack. The Voice
Pak adds speech to any Basic program in minutes.

The Color Burner

Company Name: Green Mountain Micro
Address: Dept. HC, Bathory Road, Roxbury, VT
05669

Phone: 802-485-6112

Price: $49.95 assembled/$39.95 kit form
Warranty: 6 months

Service: Company

Description: An EPROM programmer specifically
for the 2716, 2732, 2764, 27128, and 27256
EPROMSs. Duplicates from software and
EPROMs. Programming software requires Ex-
tended Color Basic, minimum 16K. Gold-edge
connectors ensure glitch-free, reliable program-
ming. Specifications: Two 6821 PIAs plus voltage
control logic, four transistors, personality module
socket and zero insertion force EPROM socket.
Requires three 9-volt alkaline batteries and
EPROMs (not included) and 230 mA current draw
(maximum).

The Color Pack

Company Name: Green Mountain Micro

Address: Dept. HC, Bathory Road, Roxbury, VT
05669

Phone: 802-485-6112

Price: $29.95 assembled, $19.95 kit
Warranty: 6 months assembled
Service: Company

Description: The Color Pack plugs into the ROM
port and serves as a receptacle for user-pro-
grammed EPROMs, or for extra ROM. It comes

with its own software, and is operated from the
keyboard. The contacts are gold plated for relizble
operation.

TV Stand
Company Name: Howard Medical Company
Address: 1690 N. Elston, Chicago, IL 60622
Phone: 312-944-2444
Price: $19.95 and up
Warranty: 1 year. 30-day return for any reason
Service: Factory

Description: This stand goes over or behind the
computer and elevates a TV or monitor. Plexiglass
construction matches the computer appearance. It
comes in smoked gray, ivory, or clear. Printer
stands are also available.

Video Clear
Company Name: Spectrum Projects
Address: 93-15 86th Drive, Woodhaven, NY 11421
Phone: 212-441-2807
Price: $14.95
Warranty: 90 days
Service: Company

Description: A rejection filter and cable that help
eliminate interference on your Color Computer.
This device is especially useful for people with disk
drives.

Word-Pak
Company Name: PBJ Inc.

Address: 911 Columbia Ave., North Bergen, NJ
07047

Phone: 201-330-1898

Price: $139.95

Warranty: 90 days repair/replacement

Service: Company

Description: Word-Pak is a video cartridge for the
Color Computer. It plugs into the ROM port or an
expansion bus, and produces a high-quality,
80-column display comparable to high-priced ter-
minals. Software provided with the board includes
many of the standard screen functions required for

terminal emulation. Software patches are available
to run FLEX, OS-9, and CP/M.

*...forefront of the pack...

Cassette-$29.95

TO ORDER:

P.O. Box 1035, East Lansing, MI 48823 ¢ (517) 351-8537
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" the Rainbow, Dec. '82
Disk-$34.95

VISA, MC, Money Ordey, 2 weeks for checks.
Add $1.50 for shipping. $3.00 outside U.S. 4% tax in Michigan.

Cassette $24.95

FOR THE COLOR COMPUTER & TDP-100

Setting The' Standards
coLorRPene ROBOTTACK §

Disk $27.95

mtracolor
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CMJ-IF
MULTI-FUNCTION
PLUG-IN CARTRIDGE

FOR

COMPUTERS

PROVIDES

AN EXTENDER
2 PARALLEL PORTS
2 COUNTER/TIMERS
1 SERIAL COMM. LINE
SPEECH SYNTHESIS
4 OR 8K EPROM/ROM SPACE
SPEECH FROM TEXT, BASIC, RTTY
INTERFACE FOR *CMJ-TU
*(CW, RTTY, SSTV, FAX)

% CONTACT : *
MAGNUM DISTRIBUTORS INC.
1000 8. DIXIE HY. W, #2323

POMPANO BEACH, FLORIDA. 33060
TLX. 6143656 306-786-2002

515

TRS 80C & TDP 100

NEW NEW NEW NEW NEW NEW NEW

- SUPER

NEW NEW NEW

BACK-UP
UTILITY"®

M3N

M3N  M3N  M3N M3IN  M3N M3N M3N M3IN M3IN

/ ..WITH S.B.U. FROM COMPUTIZE - YOU'LL NEVER NEED
ANOTHER BACK-UP UTILITY FOR YOUR COCO!!

SUPER BACK-UP UTILITY WILL PERFORM ALL
OF THE FOLLOWING FUNCTIONS:

TAPE TO TAPE (Regardless of most protection schemes!)
TAPE TO DISK (Move Cassette programs to Disk!)
AUTO RELOCATE (For those Cassette programs that conflict

with Disk operating sys.)
DISK TO TAPE (Place Disk programs onto Cassette)
DISK TO DISK

(Our powertful Spit-N-Image Program.
*Regardless of protection schemes!)

thi G2 o=k

MENU DRIVEN!

REQUIRES 32K EXTENDED COCO
REQUIRES 1 OR 2 DRIVES (For Disk Functions)
ALL MACHINE LANGUAGE!!!

* % *ONLY $49.95! % % %
(SUPPLIED ON DISK)
| COMPARE WITH OTHER INDIVIDUAL PROGRAMS |
| COSTING IN EXCESS OF $100.00 OR MORE!!! |

* o * *

Check or M.O.
COMPUTIZE INC. — i
P.0. BOX 207 —————

Add $2.00 Shipping
LANGHORNE, PA 10047 PA Res. add 6% sales tax

215 - 946-7260

See List of Advertisers on page 130

4510 W. Irving Park Rd. e Chicago, IL 60641

(312) 286-0762
C.C.Three

A powerful ‘electronic spreadsheet’, a full-featured word
processor, and a flexible database - for an unheard of low
price! This may be the ONLY SOFTWARE PACKAGE
YOU'LL EVER NEED TO BUY for your computer.

BOTH DISK AND TAPE VERSIONS OF ALL THREE
PROGRAMS ARE INCLUDED (on tape) for the bargain
price of $49.95! No need to pay for upgrades to disk later!
Over 40 pages of documentation in an attractive vinyl binder.
C. C. Writer and C. C. File require 16K, C. C. Calc needs 32K.
All require Extended Color BASIC. Order yours NOW!

HYSTIe
WAlSIon

iy,
MYSTIC MANSION — New!! You’'ll be hearing lots about

this incredible ALL GRAPHIC adventure. Explore the
mansion and escape from the island, if you can! This one is
tough to solve, but you'll have fun trying. For 32K Disk
only. Disk $29.95.

SUPER STATS — The most powerful statistics program avail-
able for the CoCo/TDP. Multiple linear regression, forecast-
ing, mean, standard deviation, correlation coefficients, co-
variance, F and t tests. Powerful data editing and manipu-
lation abilities. Data plotting, Student t tail areas, Gaussian
cumulative probability distributions, and more. Flexible
1/0 (screen or printer, tape or disk). Very good documen-
tation. 16K extended BASIC. Cassette $29.95. 531

UPS C.O.D. orders gladly accepted, $2.00 additional.
$2 shippivng, handling, & insurance /
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TUTORIAL

BY MICHAEL L. JOHNSON

CoCo, PHONE HOME
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Is electronic communication for you?
If you own, or are considering the
purchase of a modem and terminal
package for your Color Computer, you
might have been confused by some eso-
teric terms. If you are curious by talk of
bulletin-board services (BBSs), infor-
mation systems, and electronic mail
(email), here is some important infor-
mation.

Equipment

The first piece of communication
equipment you need is a modem. These
devices come in all shapes and sizes. The
modem for the Color Computer sold by
Radio Shack uses the RS-232 serial
port. This poses a problem for those
who want to use their printer and
modem at the same time. You can solve
it with the purchase of a Videotex (cata-
log #26-2222) package from Radio
Shack that connects the modem to the
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Your questions about

modems and communica-
tions systems are answered
in this tidy CoCo tutorial.

end of the ROM pack.

Modems have different baud rates
(the speed at which they communicate).
This is important if you use your mo-
dem for long-distance calls. Modems
usually come in two rates, 300 and 1,200
baud; the slower 300 baud modem is the
most common.

Other modem features include auto-
dial and auto-answer. Your terminal
program drives auto-dial and lets the
modem dial numbers unassisted. Auto-
answer means that the computer picks
up the phone, a feature necessary for

unattended computers like those used
for bulletin-board systems.

Your terminal package is important
and should be evaluated carefully. Con-
sider one difference between programs:
Is the storage media cassette, disk, or
ROM pack?

Cassette-based programs take a long
time to load, and if your system crashes,
the line might be busy when you try to
get back on-line. If you do not have a
disk system, a ROM pack is best. It
loads in a few seconds, leaves more
room for a text buffer, and you can still
use the cassette for storage.

A disk system is the best of choices
since the disk has a larger and faster
storage system, and most packages let
you save phone numbers and sign-on
messages for later use.

You also want to consider other
package features including expanded
display format (15-by-15, 32-by-16, and



51-, 64-, 85-by-24), full duplex, and half
duplex. It is useful to have a program
with an expanded display format so you
can accurately read Apple’s, Model
I1I’s, or other computers’ outputs with-
out screen wraparound.

Full duplex means that your screen
doesn’t display typed characters. In half
duplex, the characters are sent to the
modem and the display. CompuServe
and others echo characters back to
make them appear on your screen.

Information Services

When you have your modem and ter-
minal package you can start com-
municating. Information services such
as CompuServe, Dow Jones News Re-
trieval, and The Source are among the
many available to you with your
modem.

CompuServe is available through
Radio Shack. With Videotex you usual-
ly get a sign-on package with a free hour
on the service, a user identification, and
a password. If you want continued ser-
vice, sign up for it and receive a new
password. Once on-line with Compu-
Serve, you have information at your
fingertips ranging from encyclopedias
to adventure solutions.

The email feature of CompuServe
lets you send electronic messages
through the computer. All you need to
know to use email is the identification
of the receiver. Short messages on email
are more reasonable than a long-
distance phone call, but longer ones can
take quite a bit of time to type. Email is,
of course, faster than the Post Office.

The CB Simulation is one of the high-
lights of CompuServe. Since people all
over the country use the system simulta-
neously, they can all use the CB Simula-
tion, each with their own ‘‘handle.”

A number of special-interest groups
(SIGs) are available with CompuServe.
These are like bulletin-board systems
for various types of computers, pro-
gramming languages, and so on, and
they are available to anyone. There is a
Color Computer SIG with Wayne Day
as the sysop (system operator), and
there is soon to be an OS-9 SIG.

CompuServe’s games include adven-
tures, casino games, and multiuser
games.

The Academic American Encyclope-
dia is at the top of CompuServe’s edu-
cational section. It gives references and
information related to specific topics,
and though it costs five dollars per hour
extra, it is a great tool for students. An-
other great idea is the College Board
section that gives information on how to

take the SATs. You will also find general
help with test-taking techniques.

You can even do electronic shopping
with CompuStore. Purchases are
charged right to your VISA card.

In the programming area of Com-
puServe you can use languages that
don’t run on your computer and save
these programs on allocated disk space.
The first 128,000 bytes are free and then
it costs $4 a week for each 64K you want
to store. Basic, Fortran, Pascal, a PDP
macroassembler, Bliss, and Snobol lan-
guages are available.

CompuServe costs (at the writing of
this article) $6 per hour from 6 p.m. to 5
a.m., billed in minute increments. Ac-
cess to the service at other times costs
you twice as much.

““BBSs are run by
individuals who have a
computer dedicated to
handle calls from users.

People can call a service to
leave or receive messages,
catch up on local news,
trade programs, and share
programming techniques.’’

The Source, a Reader’s Digest prod-
uct, is available in computer and book
stores around the nation for $50 to
$100. It includes only the sign-on pack-
age, not a terminal package.

Here you also find electronic-mail
service. The Source offers several other
ways to communicate through the sys-
tem including the ‘‘chat option”’ that al-
lows users to talk to each other. With

Colour-80 904-264-0335
Communications Hex 904-721-3271
Color-80 #26 303-249-7866
Colorburst 305-525-1192
CoCo Nest #1 212-423-4623
CoCo Board Il 404-378-4410
Concept 80 212-836-3019
Rainbow #1 212-441-3755
Rainbow #2 212-441-3766
_ Rainbow #3 212-441-5719
Flexnet 405-722-6809
Bee Color BBS 503-649-4497
N. C. Software 612-533-1957
Desert BBS 619-367-3269
Forum 68 803-279-5392
0OS-9BBS 312-397-8308
Table 1. CoCo Bulletin Boards

the teleconferencing feature, businesses
or individuals in different locations can
have a round-table discussion and even
share notes.

The Source also has a wealth of news
information at its disposal including
UPI news releases, sports bulletins,
stocks and other Wall Street business,
reference libraries, and several news-
papers.

Shop-at-home services, several on-
line games, and travel information are
among The Source’s more interesting
features.

The Source’s educational options in-
clude drills in elementary subjects, math,
foreign languages, and geography.

Bulletin-Board Services

BBS:s are run by individuals who have
a computer dedicated to handle calls
from users. People can call a service to
leave or receive messages, catch up on
the local news, trade programs, and
share programming techniques. People
who run BBSs are called sysops (system
operators), and usually do this as a
hobby.

With the chat function you can call
the sysop to talk, ask questions, or get
technical help. Access it with the C key.

Several commands control public
and private bulletin boards. You might
be notified, upon signing on, that you
have a message waiting, or you might
want to scan (s) the list of titles. You can
retrieve (r) a message, or several at once,
using the new messages (n), marked
messages (m), forward (f), or backward
(b) commands.

Another feature common to all bul-
letin boards is the help feature that lists
commands and their meanings. To get
it, press the ? key or the help (h) key at
the command level.

One last item is downloading. This
feature gives you access to a wide as-
sortment of public-domain software. A
sysop might put a text file in the down-
load section for his users to read.

Table 1 is a partial list of bulletin-
board numbers, many of which I ac-
quired through the Colour-80 board of
Orange Park, FL (904-264-0335).

(Check HOT CoCo’s On-Line sec-
tion in Feedback each month for new
BBSs—eds.)

With all the communications services
offered, a modem for your Color Com-
puter is a wise investment. ll

Werite to Michael L. Johnson at 7481
Greenway Drive, Jacksonville, FL
32244, or through CompusServe (71446,
377).
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LANGUAGES

instant

BY GEORGE C. SIEVERS

—CoCo—|

COLOR LISP

that differs in syntax and data

structure from more traditional
languages. It is a list processor, and
falls between machine language and
higher-level languages such as Basic,
Pascal, APL, or Fortran. Much of to-
day’s research in symbolic math sys-
tems, natural language interfaces, and
artificial intelligence is being done in
Lisp or in a higher-level language based
on Lisp.

Where many languages work with
numbers, Lisp works with objects in
symbol manipulation. Relationships
between objects such as ‘‘chair’’ and
“‘block’ are represented in lists. Each
object or number making up a list is
called an atom, and two special atoms
come predefined in every Lisp system.

These atoms are T and NIL, and can
usually be thought of as true and false,
respectively. NIL also represents the
empty list, and the atoms NIL and ()
are equivalent in all respects.

Lists are built out of atoms and oth-
er lists, with a left parenthesis to mark
the beginning of a list and a right pa-
renthesis to mark the end. (ABC),
(MUL 2 3), (A(B(CD)E)FG), and ()
are all examples of lists. With Lisp, one
program can produce another program
and execute it.

Lisp is a programming language

Using Color Basic Lisp

Type in the Color Basic Lisp inter-
preter in the Program Listing and try
the examples given along with any ideas
you might have. (Before running the
program type PCLEARI1.) Color Basic
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Discover more about the
Lisp programming language
with this adaptation for
your Color Computer.

Lisp is only a subset of a full-blown Lisp
system, but it teaches aspects of Lisp
programming. All the examples in this
series are geared toward Color Basic
Lisp, and important differences are
pointed out along the way.

To type an expression to the inter-
preter, enter a statement like (ADD 1 1).
There is no need to press the enter key
because as soon as you close all the open

“Where many languages
work with numbers,
Lisp works with objects
in symbol manipulation.”’

parentheses, the expression is evaluated
and answered. In this case, a two is re-
turned. Remember that atoms must be
separated by a space or carriage return,
so that (ADD 11) is not the same as
(ADD 1 1).

Lisp is a more highly interactive lan-
guage than Basic. It actually processes
some of your input as you type, so
speed typists, beware. A moderate,

steady pace is best and protects against
typos. When you do make an error, de-
lete it immediately to avoid filling the
interpreter’s internal memory with mis-
takes.

To make these deletions, immediate-
ly close the remaining open parentheses.
Backspacing will not work. When the
error prompt returns, type (%) to delete
the mistake.

As the Lisp interpreter operates it
reads and evaluates an s-expression and
prints the results. An s-expression is
evaluated using these rules: The value of
T is T, the value of NIL is NIL, and the
value of any number is itself. The value
of any other atom is the s-expression to
which it is bound. Type in some atoms
and let the interpreter evaluate them for
you.

Lisp Functions

In Color Basic Lisp an apostrophe is
used to quote an s-expression. When
you quote something, you tell the in-
terpreter not to evaluate any further.
(MUL 2 3) is a function call resulting in
6, and *(MUL 2 3) is just a list of three
atoms. The apostrophe is equal to the
QUOTE function.

The function EVAL provides an ex-
tra round of evaluation and is useful

System Requirements

32K RAM
Extended Color Basic
Disk optional




TEN MOST-ASKED QUESTIONS

avout NYNAGALG"™

THE ELECTRONIC SPREAD-SHEET FOR 6809 COMPUTERS

1. What Is an electronic spread-sheet, anyway?
Business people use spread-sheets to organize
columns and rows of figures. DYNACALC simulates
the operation of a spread-sheet without the mess
of paper and pencil. Of course, corrections and
changes are a snap. Changing any entered value
causes the whole spread-sheet to be re-calculated
based on the new constants. This means that you
can play, ‘what if?' to your heart's content.

2. Is DYNACALC just for accountants, then?
Not at all. DYNACALC can be used for just about any
type of job. Not only numbers, but alphanumeric
messages can be handled. Engineers and other
technical users will love DYNACALC's sixteen-digit
math and built-in scientific functions. You can build
worksheets as large as 256 columns or 256 rows.
There's even a built-in sort command, sO you can
use DYNACALC to manage small data bases — up to
256 records.

3. What will DYNACALC do for ME?
That's a good question. Basically the answer is that
DYNACALC will let your computer do just about
anything you can imagine. Ask your friends who
have VisiCalc™, or a similar program, just how
useful an electronic spread-sheet program can be
for all types of household, business, engineering,
and scientific applications. Typical uses include
financial planning and budgeting, sales records,
bills of material, depreciation schedules, student
grade records, job costing, income tax preparation,

checkbook balancing, parts inventories, and payroll.

But there is no limit to what YOU can do with
DYNACALC.

Do | have to learn computer programming?

NO! DYNACALC is designed to be used by non-
programmers, but even a Ph.D. in Computer
Science can understand it. Even experienced
programmers can get jobs done many times
faster with DYNACALC, compared to conventional
programming. Built-in HELP messages are provided
for quick reference to operating instructions.

s

5. DO | have to modify my system to use DYNACALC?
Nope. DYNACALC uses any standard 6809 config-
uration, so you don't have to spend money on
another CPU board or waste time learning another
operating system.

order your DYNAGALG today!

Foreign Dealers:

Australia & Southeast Asia: order from Paris Radio Elec-
tronics, 161 Bunnerong Road (PO Box 380) Kingsford,
2032 NSW Australia. Telephone: 02-344-9111.

United Kingdom: order from Compusense, Ltd., PO
Box 169, London N13 4HT. Telephone: 01-882-0681.

Scandinavia: order from Swedish Electronics hk AB,
Murargatan 23-25, Uppsala S-754 37 Sweden. Tele-
phone: 18-25-30-00.

~See List of Advertisers on page 130

6. WIll DYNACALC read my existing data flles?
You bet! DYNACALC has a beautifully simple
method of reading and writing data files, sO you
can communicate both ways with other programs
on your system, such as the Text Editor, Text
Processor, Sort/Merge, STYLOGRAPH™ word
processor, RMS™ data base system, or other
programs written in BASIC, C, PASCAL, FORTRAN, and
50 on.

7. How fast Is DYNACALC?
Very. Except for a few seldom-used commands,
DYNACALC is memory-resident, so there is little disk
1/0 to slow things down. The whole data array
(worksheet) is in memory, soO access to any point is
instantaneous. DYNACALC is 100% 6809 machine
code for blistering speed.

8. Is there a version of DYNACALC for MY system?
Probably. You need a 6809 computer (32k
minimum) with FLEX™, uniFLEX™, or 0s-9™
operating system. You also need a decent crt
terminal, one with at least 80 characters per line,
and direct cursor addressing. If your terminal isn't
smart enough for DYNACALC, you probably need a
new one anyway. The UniFLEX and 0S-9 versions of
DYNACALC allow you to mix different brands of
terminal on the same system. There's also a special
version of DYNACALC for Color Computers equipped
with FLEX (Frank Hogg or Data-Comp versions).

9. How much does DYNACALC cost?
The FLEX versions are just $200 per copy; UniFLEX
version $395; 0S-9 version (works with LEVEL ONE or
LEVEL TWOQ) $250. Orders outside North America add
$7 per copy for postage. We encourage dealers to
handle DYNACALC, since it's a product that sells
instantly upon demonstration. Call or write on your
company letterhead for more information.

10. Where do | order DYNACALC?
See your local DYNACALC dealer, or order directly
from CSC at the address below. We accept
telephone orders from 10 am to 6 pm, Monday
through Friday. Call us at 314-576-5020. Your VISA or
MasterCard is welcome. Please specify diskette size
for FLEX or 0S-9 versions. Software serial number is
required for the UniFLEX version.

Computer Systems Center
13461 Olive Blvd.
Chesterfield, MO 63017
(314) 576-5020 506

UnIFLEX software prices include maintenance for
the first year.
DYNACALC is a trademark of
Computer Systems Center
VisiCalc Is a trademark of VisiCorp.
STYLOGRAPH Is a trademark of Great Plains Computer Co.
RMS Is a trademark of Washington Computer Services.

FLEX and UnIFLEX are trademarks of TSC.
0S-9 Is a trademark of Microware and Motorola.
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for taking lists apart. The Lisp func-
tions CAR and CRD also do this.

CAR returns the first element of a
list: (CAR’(ABC)) would return A.
CDR returns a list of all elements of a
list except the first: (CDR’(ABC))
would return (BC). The DELETE
function removes part of a list by tak-
ing an atom and a list as arguments and
returning a test copy of the list with all
top-level occurrences of the atom de-
leted.

You can also put lists back together.
CONS, LIST, and APPEND do this.
CON takes a list and a new first ele-
ment for the list and returns it with the
element added. LIST lists arguments,
and APPEND strings the top-level
contents of each list given as an argu-
ment into a single list.

Since the Color Computer has no
“ON ERROR...GOTO’” statement,
whenever there is an error that breaks
the program, type GOTO 30 and con-
tinue. Do not type RUN as that will
clear all variables and whatever you

have done will be lost. The only time I
got a program-breaking error was after
I had input an illegal Lisp function.
Using this error-recovery procedure, I
was able to continue.

This program also contains options
for loading files from disk and saving
files to cassette, disk, screen, or print-
er. You can also ‘‘prettyprint”’ Lisp
functions to the printer.

If you do not have a printer or a
disk, and don’t wish to deal with the
choice of menus every time you want to
save a file, edit line 320 to read:

320 R =X:X=AL:ON(R - 6000)GOSUB4050,
50,4120,4150,4190,4285,4265,4275,4399,4500,
4600,4650,4700,4750

As Mr. Beer points out, there are
several good texts written about Lisp.
The February, March, and April 1983
issues of Scientific American ran a se-
ries of articles on Lisp by Doug Hof-
stader, listed under the column ‘‘Meta-
magical Themas.”” You will find some

interesting examples in that reading. I
am indebted to Mr. Beer for his excel-
lent series in 80 Micro, and for this op-
portunity to bring Lisp to the Color
Computer user. [l

Address correspondence to George
Sievers, 3733 W. 80th Ave., Merrill-
ville, IN 46410.

Color Basic Lisp is a Color Com-
puter version of Randy Beer’s ‘‘Basic
Lisp” (80 Micro, March and April
1983, pp. 176, 254). The length of this
Lisp tutorial prohibits publication of
the series in full, but readers are invited
to send a self-addressed, stamped enve-
lope to HOT CoCo, 80 Pine St., Peter-
borough, NH 03458, for a reprint of
the articles.—eds.

Program Listing. Color Lisp

5 REM * BASIC LISP VER 1.2 *
10 REM * BY RANDY BEER; AUG., 19
81 *

11 REM * ADAPTED FOR THE COLOR C
OMPUTER BY: *

12 REM * GEORGE C. SIEVERS; MAR.
, 1983 *

13 REM *INCLUDES CHANGES IN THE
LOAD, SAVE AND PRINTF ROUTINES T
HAT ENABLE PRINTF TO WORK WITH A
PRINTER AND ALLOW LOADS FROM DI
SK OR TAPE AND SAVES TO DISK,TAP
E,SCREEN OR PRINTER

15 CLS:CLEARS55@#:DIMLM(1100) ,PL(1
100) ,0B$(90) ,PT(90) ,ST(350) ,FP(5
0) ,T1(15) ,X1(15) :N=3000

22 PRINTTAB (XX) "BASIC LISP VER 1
.1":PRINT:PRINT"INITIALIZING....
<WAIT":PRINT

24 FORJ=0TO48:READOBS(J) ,PT(J) :N
EXT:PE=48:FE=1:0B$(46)=CHRS(13) :

FP(1)=MEM

26 FORJ=1T01099:PL(J)=J+1:NEXT:P
L(1100)=N:BS=1

28 T=3001:LP=3043:RP=3044:CC=33:
N1=58:N2=44:LB=3031:QU=3030:NB=3
932

30 A=0:QT=0:J=0:PRINT:PRINT"S ";
:GOSUB50 : GOSUB265:GOSUB216: GOTO3
[%]

50 J1=0:GOSUB90

55 GOSUB1@@:IFX<>LP THENRETURN
60 J1=J1+41:X1(J1)=BS:T1(J1)=BS:L
M(T1(J1))=0:BS=PL(BS) : IFQ THENRE
TURN

65 GOSUB55:IFX=RP THEN 80

70 IFLM(T1(J1))<>@THENPL(T1(J1))
=BS:T1(J1)=BS:BS=PL(BS)

75 LM(T1(J1l))=X:IFQ THENRETURNEL
SE65

80 PL(T1(J1))=N:X=X1(J1):IFLM(X)
=PANDPL (X) =N THENPL(X)=BS:BS=X:X
=N

85 J1=J1-1:RETURN

90 AS=INKEYS$:IFAS$S=""THEN9OELSEPR
INTAS; : KK=ASC(AS) : RETURN

100 IFKK=40THENX=LP:GOT0200

105 IFKK=41THENX=RP:IFJ1=10RJ1=2
ANDQT THENRETURNELSE200

110 IFKK=39THENQ=-1:QT=QT+1:GOSU
B6@:LM(T1(J1))=QU:Q0=0:GOSUB90 :GO
SUB55:Q=-1:GOSUB70:Q=0:GOSUB80:Q
T=QT-1:RETURN

115 IFKK<CC THENGOSUBY90:GOTO100E
LSE125

120 IFKK<CC ORKK=4@ORKK=41ORKK=3
9THEN139

125 I$=IS$+AS$:GOSUB90:GOTO120

130 IFASC(IS)<N1 AND ASC(IS)>N2

THEN150

135 FORJ=@TOPE:IFOBS(J)=ISTHENX=
J+N:I$="":J=0:RETURNELSENEXT

145 J=0:PE=PE+1:0BS$(PE)=IS$:X=PE+
N:I$="":RETURN

150 WW=VAL(IS):GOSUBl@@@A:IS="":
RETURN

200 GOSUBY90:RETURN

210 IFAS<>CHRS$(13) THENPRINT

215 J1=1:X1(J1)=X:GOSUB225:PRINT
:RETURN

225 IFX>50P0THENPRINT"; UNPRINTA
BLE MACHINE CODE";:RETURNELSEIFX
>4000THENPRINT#DV,FP(X-4000) ; : RE
TURN

230 IFX=>N THENPRINT#DV,OBS(X-N)
7 tRETURN

235 IFX=@THENRETURN

237 IFLM(X)=QU THENPRINT#DV,"'";
:X=LM(PL (X)) :GOSUB225:RETURN

240 J1=J1+1:X1(J1)=X:PRINT#DV,"(
",

245 X=X1(J1) :X=LM(X) :GOSUB225
250 X=X1(J1):J1=J1-1:X=PL(X) :IFX
=N THENPRINT#DV,")"; :RETURNELSEI
FX>N THENPRINT#DV," . ";:GOSUB22
5:PRINT#DV,")"; : RETURNELSEIFX=0T
HENX=1/0

255 J1=J1+1:X1(J1)=X:PRINT#DV,"
"; :GOT0245

265 FP(1)=MEM:IFX>40@@ANDX<50010
RX=N ORX=T THENRETURN

270 IFX>N THENV=X:X=PT(X-N) : IFX=
OANDA=@THENER=6 : GOTO250@@ELSERET
URN

275 ST(A+1)=TT:ST(A+2)=AL:ST(A+3
)=C:ST(A+4) =E: A=A+4

280 AL=PL(X) :E=X:X=LM(X) : GOSUB26
5

285 IFX=>N ANDX<4@@1THENER=1:GOT
025000

290 IFX>6000THEN320ELSEIFX>5000T
HEN315ELSEIFLM(X)=LB THEN335ELSE
IFLM(X)=NB THEN337ELSEER=1:GOTO02
5000

315 TT=X:GOSUB500:0N(TT-5000)G0OS
UB4000,4010,4025,4035,4060,40670,
4295,4290,4085,4095,4130,4170,42
00,4220,4230,4245,4255,4300,4315
,4310,4450:GOT0338

320 R=X:X=AL:ON(R-6000)GOSUB4050
150,4120,4150,4190,4285,4265,427
5,30100,30000,30000,4650,4700,47
50

330 E=ST(A):C=ST(A-1) :AL=ST(A-2)
:TT=ST(A-3) : A=A-4: RETURN

335 TT=AL:E=PL(X) :AL=LM(E) : GOSUB

500 :AL=TT:GOSUB500:C=LM(E) : A=A-S
T(A) :GOTO340

33; TT=AL:E=PL(X) : AL=LM(E) : GOSUB
5

338 ST(A+l)=TT:ST(A+2)=1:C=LM(E)
A=A+l

340 IFC<>N THENPT (LM(C) =N) =ST(A)
:A=A+1:C=PL(C) : GOT0340

345 A=A-ST(A)-1:TT=PL(E)

350 IFTT<>N THENX=LM(TT) :GOSUB26
5:TT=PL(TT) : GOTO350

355 C=LM(E) : A=A-ST(A)

360 IFC<>N THENPT (LM (C) =N) =ST(A)
:A=A+1:C=PL(C) : GOT0360

365 A=A-ST(A)-1:GOTO338

568 C=0:IFAL=N THENIFC=@THENA=A+
1:ST(A)=P:GOTO510ELSE518

505 X=LM(AL) : GOSUB265:C=C+1:A=A+
1:ST(A)=X:IFPL(AL) <>N THENAL=PL (
AL) :GOTO505

510 A=A+1:ST(A)=C:RETURN

4000 IFST(A)<>1THENER=2:GOT02500
']

4005 A=A-1:IFST(A)=N THENX=N:A=A
-1:RETURN

40096 IFST(A)<20801ANDST (A) >BTHENX
=LM(ST(A)) :A=A-1:RETURN

4007 ER=4:G0T025000

4010 IFST(A)<>1THENER=2:GOT02500
[’}

4015 A=A-1:IFST(A)=N THENX=N:A=A
-1:RETURN
Listing continued
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Listing continued

4017 IFST(A)<2001ANDST (A) >B8THENX
=PL(ST(A)) :A=A-1:RETURN

4020 ER=4:GOT025000

4025 IFST(A)<>2THENER=2:G0OT02500
%]

4630 A=A-1:T2=BS:BS=PL(BS) :LM(T2
)=ST(A-1) :PL(T2)=ST(A) :A=A-2:X=T
2:RETURN

4035 IFST(A)<>2THENER=2:GOT02500
0

4040 A=A-1:IFST(A-1)<N ORST(A-1)
>4PBPTHENER=3 : GOT025000

4045 PT(ST(A-1)-N)=ST(A):A=A-2:R
ETURN

4050 X=LM(AL) : RETURN

4060 WW=0:FORJ=1TOST(A) : A=A-1:IF
ST(A) >40@0ANDST (A) <5001 THENWW=WW
+FP(ST(A)-4000) : NEXTELSEER=5:GOT
025000

4065 A=A-1:GOSUB1@@00:RETURN
4670 IFST(A)<>2THENER=2:GOT02508
0

4075 A=A-1:IFST(A)<40010RST(A) >5
OBOORST (A-1) <46B10RST(A-1) >5088T
HENER=5:G0T025000

4080 WW=FP(ST(A-1)-4000)-FP(ST(A

)-4000) : A=A-2:GOSUB18000 : RETURN
4085 WW=1:FORJ=1TOST(A) :A=A-1:IF
ST(A) >4000ANDST (A) <5001 THENWW=WW
*FP(ST(A)-4000) : NEXTELSEER=5:GOT
025000

4090 A=A-1:GOSUB10@90:RETURN
4095 IFST(A) <>2THENER=2:GOT02500
(]

4100 A=A-1:IFST(A) <4B@LORST(A) >5
PBOTHENER=5:GOT025000

4105 A=A-1:IFST(A) <40@1O0RST(A)>5
0@OTHENER=5:GOT025000

4110 IFFP(ST(A+1)-4000)=0THENER=
7:G0T025000

4115 WW=FP(ST(A)-4000)/FP(ST(A+l
)—4000) : A=A-1:GOSUB108000 : RETURN

4120 IFLM(AL)=>N ANDLM(AL)<40008T
HENX=LM (PL (AL) ) : GOSUB265:PT (LM (A
L) -N) =XELSEER=3:G0T0250090

4125 AL=PL(AL) :IFAL=N THENER=2:G
OTO2500@ELSEAL=PL (AL) : IFAL=N THE
NRETURNELSE4120

4130 IFST(A)<>1THENER=2:GOT02580
[’}

4135 A=A-1:IFST(A)=>N ANDST (A)<5
OBOTHENX=T:A=A-1:RETURNELSEX=N:A
=A-1:RETURN

4150 C=LM(AL) :X=LM(C) : GOSUB265: I
FX=N THENAL=PL(AL) : IFAL=N THENRE
TURNELSE4150

4155 AL=PL(C)

4160 X=LM(AL):GOSUB265:IFPL(AL)=
N THENRETURNELSEAL=PL (AL) : GOTO41
60

4165 AL=PL(C)

4178 IFST(A) <>2THENER=2:G0T02500
']

4175 A=A-1:IFST(A)=ST(A-1) THENX=
T ELSEX=N

4180 A=A-2:RETURN

4190 PL(E)=BS:BS=E:X=LM(AL) :PT(X
=N)=AL:IFLM(PL(AL))=N THENLM (AL)
=LB:RETURNELSEIFLM (LM (PL(AL)))=L
B ORLM(LM(PL(AL)))=NB THENPT (X-N
)=LM(PL(AL) ) : RETURNELSELM (AL) =LB
:RETURN

4200 IFST(A)=@THENX=N:A=A-1:RETU
RNELSEX=BS:F=ST(A) :A=A-F:FORJ=1T
OF : IFST(A) =@ THENER=4 : GOTO25000EL
SEG=BS:BS=PL(BS) :LM(G) =ST(A) : A=A
+1:NEXT:PL(G)=N:A=A-ST(A)-1:RETU
RN

4220 A=A-1:IFST(A)=N THENX=T ELS
EX=N

4225 A=A-1:RETURN

4230 IFST(A)<>1THENER=2:GOT02500
PELSEA=A-1

4235 IFST(A) >4000@ANDST (A) <5000TH

ENX=T ELSEX=N

4240 A=A-1:RETURN

4245 IFST(A-1)>400BANDST (A-1) <58
@@ THENFORJ=1TOST (A) -1:A=A-1:IFST
(A-1) >40@BANDST (A-1) <50@@THENIFF
P(ST(A)-4000) <FP(ST(A-1)-4000) TH
ENX=T:NEXT:A=A-2:RETURNELSE4252E
LSE4250

4250 ER=5:GOT025000

4252 X=N:A=A-2:RETURN

4255 IFST(A-1)>4@00ANDST (A-1) <50
@PTHENFORJ=1TOST(A) -1:A=A-1:IFST
(A-1) >40@0ANDST (A-1) <506@THENIFF
P(ST(A)-4000) >FP (ST (A-1)-4000) TH
ENX=T:NEXT:A=A-2:RETURNELSE4261E
LSE4260

4260 ER=5:G0T025000

4261 X=N:A=A-2:RETURN

4265 IFAL<>N THENX=LM(AL) : GOSUB2
65:IFX<>N THENAL=PL (AL) : GOT04265
4270 RETURN

4275 IFAL<>N THENX=LM(AL) : GOSUB2
65:IFX=N THENAL=PL(AL) : GOT04275
4280 RETURN

4285 X=E:RETURN

4290 IFST(A)<>1THENER=2:G0OT02500
PELSEA=A-1:X=ST(A) : GOSUB210:X=0:
A=A-1:RETURN

4295 IFST(A)<>1THENER=2:G0T02500
PELSEA=A-1:X=ST(A) : GOSUB265:A=A-
1:RETURN

4300 IFST(A)<>1THENER=2:GOT02500
[’}

4305 A=A-1:X=ST(A):IFX=>N ANDX<5
OPOTHENGOSUB225:X=0 :A=A-1:RETURN
ELSEER=3:G0T025000

4310 IFST(A)=PORST(A-1)=N THENX=
N:A=A-ST(A)-1:RETURNELSEX=BS:FOR
J=A-ST(A) TOA-1:Y=ST(J) : IFY=00RY>
2000ANDY<>N THENER=4:ST(A)=Y:GOT
025000

4312 IFY<>N THENZ=BS:BS=PL(BS):L
M(Z)=LM(Y):Y=PL(Y):GOT04312

4313 NEXT

4314 A=A-ST(A)-1:PL(Z)=N:RETURN
4315 IFST(A)<>2THENER=2:G0T02500
%]

4320 A=A-1:IFST(A)<48010RST(A)>5
VPO THENER=5:G0T025000

4325 A=A-1:IFST(A)<40010RST(A)>5
VOOTHENER=5:GOT025009

4330 WW=FP(ST(A)-4000) "FP(ST(A+l
)—4000) : GOSUBL10@PB : A=A-1:RETURN
4399 IFLM(AL)<3008 OR LM(AL) >400
OTHENER=1:GOT04447ELSET2=PT (LM (A
L)-N) : IFT2>2000 OR T2=@THENER=1:
GOTO4447ELSEIFLM(T2) <>LB AND LM(
T2) <>NB THENER=1:G0T04447

4400 PRINT#DV:PRINT#DV:PRINT#DV,
" (DEFUN ";:X=LM(AL) :AS=CHRS$(13) :
GOSUB23@:PRINT#DV," (";:X=LM(T2)
:GOSUB23@: PRINT#DV,"™ ";:T2=PL(T2
) :X=LM(T2) :J1=1:X1(J1)=X:GOSUB22
5:J=0:J2=0

4405 T2=PL(T2):IFT2<>N THENPRINT
#DV:PRINT#DV,TAB(3) ;:X1(J2)=-2:X
=LM(T2) : GOSUB4410:GOTO4405ELSEPR
INT#DV, ")) "; :X=0:RETURN

4410 IFX>40Q@THENPRINT#DV,FP (X-4
008) ; : RETURN

4415 IFX=>N THENPRINT#DV,OBS(X-N
) ; :RETURN

4420 TIFLM(X)=QU THENPRINT#DV,"'"
; :X=LM(PL(X)) :GOSUB225:RETURN
4425 J=J+1:T1(J)=X:D=LM(X) :B=D-N
:IFB=40 OR B=41 OR B=31THEN4445E
LSEIFB<>6 ANDB<>9ANDB<>1@ANDB<>1
4ANDB<>20ANDB<>21THENPRINT#DV, " (
"; ELSE 4435

4430 X=T1(J):X=LM(X) :GOSUB4410:X
=T1(J) :J=J-1:X=PL(X) : IFX=N THENP
RINT#DV, ") "; :RETURN ELSEJ=J+1:T1
(J)=X:PRINT#DV," ";:GOT04430
4435 T1(J)=PL(T1(J)):PRINT#DV,TA
B(X1(J2)+2)"(";:J2=J241:X1(J2)=P
0S (@) :X=D:GOSUB4415: PRINT#DV
4449 X=LM(T1(J)) :PRINT#DV,TAB(X1l
(J2) +2) ; :GOSUB4410:X=T1(J) : J=J~-1
:X=PL(X) : IFX=N THENJ2=J2-1:PRINT
#DV, ") "; :RETURN ELSEPRINT#DV:J=J
+1:T1(J)=X:GO0T04440

4445 T1(J)=PL(T1(J)) :PRINT#DV,TA
B(X1(J2)+2)"(";:32=02+1:X1(J2) =P
0S (@) :X=D:GOSUB4415:PRINT#DV," "
7 :X=LM(T1(J)) :GOSUB4410 : PRINT#DV
:T1(J)=PL(T1(J)) :GO0T04440

4447 E=P:LM(E)=LM(AL) :GOT025000
4459 IFST(A) <>2THENER=2:GOTO02500
PELSEA=A-1:IFST(A) >2000THENER=4:
GOTO250PPELSEA=A-1:IFST(A) <N ORS
T(A) >4000THENER=3 : GOTO2500@ELSEJ

=ST(A+l) :D=ST(A) :X=BS:2%=N
4455 IFJ<>N THENIFLM(J)=D THENGO
TO4460ELSEZ=BS:BS=PL(BS) :LM(2) =L
M(J) ELSEIFZ=N THENX=N:RETURN EL
SEPL (Z) =N:RETURN
4460 J=PL(J) :GOT04455
450¢ PRINT:PRINT"; HIT ENTER TO
BEGIN"; : GOSUB90 : PRINT#DV,FE,PE,B
S:FORJ=2TOFE:PRINT#DV,FP (J) :NEXT
:FORJ=49TOPE: PRINT#DV,0B$ (J) : PRI
NT#DV,PT(J) :NEXT:FORJ=1TOBS: PRIN
T#DV,LM(J) ,PL(J) : NEXT:X=0: RETURN
4600 PRINT:PRINT"; HIT ENTER TO
BEGIN"; :GOSUBY90 : INPUT#DV, FE,PE,B
S:FORJ=2TOFE: INPUT#DV,FP (J) :NEXT
: FORJ=49TOPE: INPUT#DV,OBS$ (J) ,PT(
J) :NEXT:FORJ=1TOBS: INPUT#DV, LM (J
) +PL(J) :NEXT:X=0:RETURN
4650 X=0:A=A-1:IFPE>48THENPRINT:
PRINT"; ";OB$(PE);" DELETED FROM
OB LIST";:PT(PE)=0:0B$(PE)="":P
E=PE-1
4655 RETURN
4700 TT=LM(AL) : E=PL(AL) : AL=E
4705 X=TT:GOSUB265:IFX<>N THENAL
=E:GOSUB4 800 :GOT047@5ELSERETURN
4750 TT=LM(AL) : E=PL(AL) : AL=E )
4755 X=TT:GOSUB265:IFX=N THENAL=
E:GOSUB480@:GOTO4755ELSE RETURN
4800 IFAL<>N THENX=LM(AL) : GOSUB2
65:AL=PL (AL) : GOT04 800
4805 RETURN
16000 FORJ=1TOFE:IFFP(J)=WW THEN
10010
10085 NEXT:FE=FE+1:FP(FE)=WW:X=F
E+4000 : RETURN
10010 X=J+4000:RETURN
25000 X=ST(A):J1=1:X1(J)=X:IFAS$<
>CHR$(13) THENPRINT
25001 A$=CHRS$(13):ON ER GOT02500
2,25003,25004,25005,25006,25007,
25008
25002 PRINT"; ";:X=LM(E):GOSUB23
9:PRINT" INVALID FUNCTION NAME";
:GOT025050
25003 PRINT"; IMPROPER NUMBER OF
ARGUMENTS TO SUBR OR NSUBR";:GO
TO25050
25004 PRINT"; ";:GOSUB225:PRINT"
INVALID ATOM";:GOT025050
25005 PRINT"; ";:GOSUB225:PRINT"
INVALID LIST";:GOT025050
25006 PRINT"; ";:GOSUB23@:PRINT"
INVALID NUMBER";:GOT025050
25087 PRINT"; ";:X=V:GOSUB230:PR
INT" UNBOUND ATOM";:GOT0250850
25008 PRINT"; DIVISION BY ZERO";
:GOT025050
25050 X=0:G0OTO30
30000 ON(R-6000-9) GOTO30005,3004
[}
30005 PRINT:DVS="PTSD":INPUT"SCR
EEN,PRINTER,DISK OR TAPE (s,
P,D,T)";Y1S:YS=LEFT$(Y1$,1) :FD=1I
NSTR(DVS,Y$) : IF FD=0 THENRETURNE
LSEDV=FD-3:0PEN"QO", #DV, "LISPFILE
":GOSUB4500:DV=0:CLOSE: RETURN
30040 PRINT:DVS$="T"+CHRS$(0)+"D":
INPUT"TAPE OR DISK (T,D)";Y1$:Y$
=LEFT$(Y1S$,1) : FD=INSTR(DVS,¥$) : I
F FD=0 THENRETURNELSEDV=FD-2:0PE
N"I",#DV,"LISPFILE":GOSUB4600:DV
=0 : CLOSE: RETURN

30100 PRINT:INPUT"DEVICE # (6,-2
) ";DV:IFDV<>@ AND DV<>-2 THEN 38
1060 ELSE GOSUBA4399:DV=0:RETURN
50000 DATA NIL,3000,T,3001,SETQ,
6003 ,EQ,5012,CAR,5001,CDR,5002,C
OND, 6084 ,DEFUN,6005,ATOM,5611 ,LI
ST,5013 ,APPEND, 5020 ,ADD,5085,SUB
,5006 ,MUL,5009,CONS, 5083 ,NUMBERP
,5015,GREATERP,5016 ,LESSP,5617 ,E
VAL, 5007

50081 DATA PRINTF,60069,AND,6007,
OR,6088,DELETE,5021,SET,5684 ,DIV
,5016 ,NOT,50614,POWER,5619,PRINT,
5008,PATOM,5018,READ,6802,QUOTE,
6001, LAMBDA, 60806 ,NLAMBDA , 6086 ,SA
VE,6010,LOAD, 6611 ,RPAREN,30844,LP
AREN,3043,0T,3045,CR,3046

50082 DATA SP,3847,DOWHILE,6813,
DOUNTIL,6014,%,6012,(,0,),98,',8,
CR,8," ",0,FREE, 4001

END
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PERRY COMPUTERS Color Computer Software

CALL TOLL FREE 1-800-248-3823

TRS-80 COMPUTERS SUPER SLEUTH DISASSEMBLER Each $99-FLEX

[==——)\ 1%%PURERADIOSHACK (specily for 680x/6502 $101-0S/9

e = or for Z80/8080/5)
i Obiect-Only Version (680x/6502) $50.00

For Color FLEX or 0S/9

COLOR COMPUTERS s o MODEL 100 COMPUTERS ~ UST  ouf CoCo Sleuth $49.00
26-3003 64K Color Computer $39900 5 29500 Jﬁwvulm‘:mccmau'r" : ;;;: :s:g CROSS-ASSEMBLERS Each $50-FLEX
e £ v 2 1 24 Al mputer 7 "
533‘;’??2:3’351.??&;:”3:?3“ 2:33? : JZ% ;: ?&fﬁc‘fﬁiﬁfww o § 595 g ;% (specify for 6800/1,6805, $55-0S/9
SEatga 2 Can e $ om0 & 2in 2o S01E 0k wamey Eaansan $ 0% § 9500 6502,280, or 8080/5)
26-3029 0 Drive Color Computer 1) $ 39995 § 31000 261409 Printer Cable s H’:ifv H “’d
36303005 Won o Assemper S 6om 5 % b e H e DEBUGGING SIMULATORS Each $75-FLEX
26-3008 Joysbeks (Par) $ 2495 § 2100 261183 Har Code Reader $ 9995 § 8500 (specify for 6805 or 6502) $100-0S/9
6502-TO-6809 ASSEMBLER XLATOR $75-FLEX
$85-0S/9
- - \ 6800-9 & 6809 PIC XLATORS Both $50-FLEX
| R TRE |
| $75-0S/9
MODEL 4 COMPUTERS st OUR
i S0 § bast G pnce FULL SCREEN TSC XBASIC PROGRAMS FOR FLEX
5160900/, $180.00 Yo, 3257500 (with full cursor control)
$199900 158500 $399900 $315000
$siac0 § 000 o Sraem ssom MAILING LIST $100
o s s mwn v S0 S0w INVENTORY/MRP $100
261130 5Meg Hard Drive Pamar 1 1 149
261131 shigbaraDie Socomaary $i7ea00 $15900 f 4 S209500 3265000 TABULA RASA SPREADSHEET $100
26 1123 Model 310 Model 4 Upgrade $ 79900 § 67500 $199500 §199000
p— 5.25" DSDD SOFT-SECTORED DISKETTES  $1.50 each in50's
(with hub rings, Tyvek jackets, write-protect tabs, labels)
=]

Computer Systems Consultants, Inc.

RADIO SHACK PRINTERS  Ust  oun PRINTERS, SOFTWARE & ACCESSORIES 1454 Latta Lane

26 12500WP 410Dasy W s s s o Conyers, Georgia 30207

$ 8900 § 7500 $ 000 404-483-1717/4570

$ 49900 $ 40000 $ 67000

$199500  $1600 00 $1300 00

99 660 00 il
20112808y e Pt S0 S0 A Programs in source on 5''/8" disk.
261267 DMP 420 Dot Matrux Printer $ 99900 § 85000 15% OFF
Detailed printed manuals provided.
’ Wa have bear i s Gompter Busiess for over 5 yeers ‘ Call for catalog or dealer information.

Our Goal1s 1o satisty you the customer Please write or call
5176254161 o lroe poce kst VISA and MASTERCARD accepted. US Funds Only.

Add 5% Shipping.

PERRY COMPUTERS Add $4.00 per 50 Diskettes for Shipping. 55
m:ff;;ﬁgfﬁm Dept No At 137NORTHMAINST  PERRY MIABRT? égr::‘:‘(i:aggc?;:" ~ FLEX is a-ltr)asd;;n:::‘?la;zcmr;l:fg: z):zlrz::'(;onsullan(s
v 124 TR 3
WANTED f TRS-80+ MOD |, Ill, COCO, T199/4a
= TIMEX 1000, OSBORNE, others
Young men and women seeking adven-
ture, excitement and thrill-a-minute ac- GOLD PLUG - 80
tion. No experience necessary—just you . .
and your Color Computer. See bejlow:y E.Iimlnate disk reboots and data loss due to oxi-
dized contacts at the card edge connectors.

FOR THE 32K THRILLSEEKER GOLD PLUG 80 solders to the board edge con-
ZAXXON, Disk or Cass. DataSoft  $29.95 nector. Use your existing cables. (if goid plated)
PROTECTOR II, Cass. Synapse $29.95
DESERT PATROL, Cass. Arcade Anim. $21.95
ICEMASTER, Cass. Arcade Anim. $21.95
FOODWAR, Cass. Arcade Anim. $22.95 old Plug-80  817-498-4242
WACKY FOOD, Cass. Arcade Anim. $19.95 Y . i “l“""“

CASHMAN, Cass. Comp. Shack $24.95 b |||.. l"
CHOPPER STRIKE, Cass.  Comp. Shack $24.95 COCO Disk Module (2) % $16.95
Ground tab extensions € INCL
LOTS OF PLAY FOR:16K Disk Drives (all R.S.) ML $7.95
MOONSHUTTLE, Cass. DataSoft $26.95 Gold Disk Cable 2 Drive Q'c,\‘?o@ 29.95
SHAMUS, Cass. Synapse $29.95 Folif Drivs Cabla L 39'95
FROG TREK, Cass. Qelrich $14.95 o )
3D TICTAGTOE, Cass.  Oelrich $16.95 USA shipping $1.45 Can/Mex $4.
Interested applicants send check or m/o to: Foreign $7. Dot wall Ay longer TEXAS 5% TAX
Available at your favorite dealer or order direct from
OELRICH PUBLICATIONS = E.A.P. CO. 2
4040 N. NASHVILLE P.0.BOX 14
CHICAGO, IL 60634 KELLER, TEXAS 76248
Credit card orders, call: 800-621-0105 (817) 498-4242 MC/VISA
(In Illinois: 312-545-9286) 28 + trademark Tandy Corp 216
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PRO-COLOR-FILE
*ENHANCED*

PRO-COLOR-FILE has become one of the most respected data-
base programs ever developed for the Color Computer. Whether
it's for home or business, PRO-COLOR-FILE lets you design your
own sophisticated database tailored to your needs.

+»35

60 DATA FIELDS available for each record to store information
1020 BYTES for each record can be used if needed

1 - 4 DISK DRIVES can be used to maximize storage capacity
4 COLOR DATA ENTRY screens can be custom designed

28 MATH EQUATIONS can be setup to perform calculations
POST ACCOUNTS routine performs calculations on an entire file
DUPLICATE RECORDS or FIELDS from previous entries

SORT ENTIRE FILE on 3 fields at one time

SORT ANY SIZE FILE whether it's 200 or 2000 records

SELECT SUB-SETS of file for sorting or reporting

SCAN FILES alphabetical by any field

SUMMARIZE FILES to find totals, averages, low and hi values
8 REPORT FORMATS for obtaining hard or soft copy reports
6 LABEL FORMATS for 1 to 10 across labels & 1 to 30 lines/label
PASSWORD PROTECTION for limited access to data and reports

PRO-COLOR-FILE was so well received that over 70% of the
owners of the original version ordered the PRO-COLOR-FILE
*ENHANCED*‘ upgrade in the first 2 weeks of its introduction.
Find out for yourself why people in almost every state, Canada,
South America, and even the Far East and Europe have turned to
PRO-COLOR-FILE *ENHANCED* for their information manage-
ment needs.

PRO-COLOR-FILE *ENHANCED*

$79.95
See your local dealer or send check or money order to:
DERRINGER SOFTWARE, INC., P.0. Box 5300, Florence,
South Carolina 29502. Visa/MC customers call (803)665-5676
Add $3.50 S&H - Available on AMDISK (Add $5.00).
S.C. residents add required sales tax.

IHAVE SOMETHING
TO SAY!

For as little as 46 cents a program you can
enjoy greaf games like FROGJUMP, FRENZY, CATERPILLAR
CAVE, SHOOTIN GALLERY, and grear adventures. Use
powerful home management programs such as
BUDGET, STOCK MARKET, BARTENDER, TINY CALC, and
COST OF LIVING. Also, enjoy the use of powerful pro-
gramming urilities such as COCO MONITOR, GRAPHIC
SCREEN PRINT, RAM TEST, HIGH RESOLUTION TEXT, and
SINGLE DISK COPY. Increase your knowledge with educa-
tional programs such as BASIC SPEED UP TUTORIAL, FLASH
CARD, TRIGONOMETRY TUTOR, and our 8 PART SERIES
ON MACHINE LANGUAGE.

% Many programs use machine language! %,

\\ﬁrl ) Every month you will receive a cas-
|

sefre tape with 10 ready ro run docu-
mented programs.

s ,4

16K Exrended Required

| ORDERS SENT SAME DAY! PRICES
FIRST CLASS SHIPPING! | 1 YR (12 ISSUES) .  $55.00
Back Issues Available from 6 MO (6 ISSUES) . $30.00
oy, 1502 SINGLE COPIES . § 6.00

Call or write for our free caralog.

Dealer Inquiries Invited MICHIGAN RESIDENTS ADD 4% TO ORDER

OVERSEAS ADD 510 00 TO SUBSCRIPTION
AND $1.00 TO SINGLE COPIES

PERSONAL CHECKS
WELC i

236
% % % % FREEPROGRAMS * % K # | " o | o
FOR EACH ORDER OF 20 OR MORE TAPES YOU WILL RECEIVE C20 | &9 |
TWO COLOR COMPUTER PROGRAMS OF THE ABOVE PRODUCT! E:gg 1 i:: !

Oundetssa
2395300

 COMPUTER

Aknay Mich.Res [ @

1 |
Subroral
Shipping| .00
only 10TAL

CASSETTES

Name. S

r
1
I
1
I
1
i
: |
I
I
I
I
I
1
)
I
i

5 SCREW SHELL T6D Compurer Products e
* FREE LABELS P.O. Box 256-C @ i oy o
* ERROR FREE TAPE Holland, M1 49423 e T e

* IMMEDIATE SHIPPING (616)396-7577

C%)bf tware

"
|
]
I
]
1
1
1
B Rochesier
[}
b

A complete catalog of other sweet Sugar Software products is available.

From the Creators of Rainbow Writer . . .

/S

}4" )‘

RAINBOW é//// NE SUPER

SCREEN MACHINE SCREEN MACHINE

The Rolls Royce of graphics/text screen S y — as the most uselul,
— more features than all others combined! powerful and versatile state-of-the-art utility ever
developed for the Color Computer!

* All of the features of Screen Machine and more:

© Add these features to your computer/program
ML extension of Basic loads on top of 16, 32, or
64K machines to enable easy mixture of hi-res
graphics and text in your programs. Dense text
or large lettering for children, visually impaired
or VCR title screens with no programming!

® Variable SMOOTH Scroll for professional dis-
plays, listings, business use.

* Variable volume Key Click (tactile feedback)
* EDTASM+ command for instant compatibility

© User definable 224 character set featuring with RS di cartridge, p 9
lower case descenders, Greek, cars, tanks, 64x24 display.
planes, etc., completely interfaced with all « Superpatch+ torinstail y

keys, commands, and PMODES. 12 sizes (most
colyorsd) from 16x8 10 64x24. with disk EDTASM.
e True Break key disable and recognition.
» 2 distinct character sels automatically switch
for sharpest lettering featuring underline, sub-
script, superscripl, reverse video, top and
bottom scroll protect, double width, colored
characters in PMODE 4, and help screen

* 10 User Definable commands used to activate
your special drivers or subroutine

e Dynamic Screen Dump command for use with
Custom Software, Engineering’s Graphic Screen
Print program for simple printer "Snapshots™ of

® Simple 2-letter abbreviated commands inside your screen even during program execution!

your program or control key entry from key-

board, even during program execution! * The new standard — Upgradeable at any time

from previous Rainbow-Writer or Screen Machine
purchase. Return old program, manual, plus cost

® Includes demo program, character generator and $7.00 irioana g

program and manual. 16K Ext Basic required -
32K recommended, $29.95 Tape, $32.95 Disk.

* Super Screen Machine $44.95 Cass - $47.95 Disk

- -
YES. | want 10 easéy craste dazring dapkays weh e best 2
SCREEN Ennancer kor my Cokor Computer Plaase RUSH
:"I-dm SCREEN MACHINE o he sflordable sS
CONNECTION St ot o o e
Super SM. 544 95 Cans - 347 95 Dux cmy
SOFTWARE Seomg 100
STATE
RAINBOW CONNECTION  stress s 0 % e T >
SOFTW. Vis & Mastorcard #09 T
e welcoma - 1o Geley
IE'MPMNWS«-B P oy Serd SASE kr cataiog —
55901 Not afaind wih oA,
7 ~78 TOTAL —_  THE RANBOW f
——

Holy Moses!

and other bible heroes will
lead you through our great new

Bible Stories
Add ~¥

$19.95 - Tape enture
$24.95 - Disk

16K ECB required.

A first adventure game for the
young child and his family

Familiar Bible stories

High resolution graphics

Great sound effects

The one adventure game you can
play over and over again

SUGAR SOFTWARE
2153 Leah Lane

A Ry Opans 2605 55
andli oans a .
Reynoldsburg, Ohio 43068 sales tax, €O orders are wel

(614) 861-0565

70405, 1374. Dealer inquiries in-
vited.

~See List of Advertisers on page 130
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HARDWARE

Ihad been using my MX-80FT with
the CoCo for over a year when I
heard that Epson was coming out with a
new model, the FX-80. Since most of
my CoCo’s on-line time is spent word
processing, 1 wanted a truly correspon-
dence-quality dot-matrix printer with-
out the slowness of the daisy wheel. The
Epson FX-80 was my answer.

The FX-80 has two correspondence
modes in addition to emphasized font.
Both automatically print in an em-
phasized mode that fills the spaces be-
tween dots so effectively they are barely
noticeable.

The first correspondence mode is the
elite with 12 characters-per-inch (cpi)
like the popular typewriter style.
Though the spacing is correct, elite

System Requirements

16K RAM
Extended Color Basic
Epson FX-80 Printer
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Produce correspondence-
quality print when you

team your CoCo with the
new Epson FX-80 printer.

looks more like enlarged, compressed
font than typewriter printing. The pro-
portional mode, though still 10 cpi, is
typewriter quality, and here is how it
works.

A typical margin setting for one of
the more advanced word processors
such as the Telewriter 64 might be left
margin = 10, characters=60, and right
margin =10, in standard 10 cpi font.
Each character you type is assigned a
uniform, predetermined space on the
page. Because letter size differs, the
print tends to look drawn-out and pica-
like.

In the proportional mode, the printer
knows exactly how much space each
character occupies and closes in the line
accordingly. Print quality depends on
the percentage of narrow and wide let-

BY STEVE EICHMAN

ters per line, and, on the average, a
60-character line prints four to six fewer
characters than a nonproportional,
10-cpi font, or about 11 cpi. This is simi-
lar to elite spacing, but with a much more
appealing shape than the elite font. The
result is typewriter quality from a dot-
matrix printer.

If your word processor doesn’t sup-
port proportional printing, you have a
minor problem. For example, when you
set your character width to 60 charac-
ters, the word processor puts as many
words as possible before carriage-return
and line-feed commands move it to the
next line. Since the FX-80 moves nar-
row characters closer together, you end
up four to six spaces short at the end of
a line.

To correct this, change your char-
acters-per-line instructions from 60 to
65 and hyphenate appropriately when
you proofread. If an occasional line
is too long, imbed a new characters-
per-line instruction for a single line.
The improved quality is worth the
inconvenience.

Among its many convenient features,



the FX-80 has a hinged, removable
noise shield and a built-in tractor drive
that leaves the top and sides of the print-
er free from unnecessary hardware. To
save you time, printing speed is twice
that of the MX-80 in both correspon-
dence modes, and there are 63 different
character fonts to choose from. If you
aren’t satisfied with these, you can
create your own from the FX-80’s 2K
memory with a simple command.

The FX-80’s memory buffer makes a
real difference in printing speed because
the CoCo continuously sends data,
stopping only for carriage-return/line-
feed commands. If you notice an error
in copy, you can edit it before the print-
er is finished since the CoCo is released
when it dumps its memory into the
printer buffer.

Any software that supports the MX-
80 also works with the FX-80 since
ASCII codes for both printers are the
same. I suggest you order the Gold
Eagle (Model 8155) 4K serial interface.
As for cost, the FX-80 is only slightly
more than an MX-80FT.

You can save even more if you don’t
buy a cable. With about $10 worth of
parts and five minutes of your time, you
can do the following. From your local
Radio Shack store, buy a model #26-
3020 cable (four-pin DIN to four-pin
DIN) ($4.95), a male DB-25 connector
model #276-1547 ($2.99), and a model
#276-1549 hood ($2.19), for a total cost
of $10.13. If you need a reference, look
on page 123 of your 1983 Radio Shack
catalog.

Cut off one end of the cable, leaving
about three inches in case you want to
use the connector for something else in
the future. Choose a low-wattage sol-
dering pencil. Put the connector in a
vise and carefully solder the wires ac-
cording to Table 1. It takes just a few
seconds to solder the wires to their asso-
ciated pins with a properly tinned iron.

Now you’re ready to install the Gold
Eagle serial interface. Lift off the sound
shield to expose the front screws and
remove the four screws. Pull off the
paper-feed knob. Gently remove the
top cover and put it beside the FX-80
being careful of the wires that are still
attached.

Cable DB-25 Four-Pin DIN
Red wire Pin 7 3 Signal gnd
White wire Pin 3 4 Serial data out
Green wire Pin 20 2 Status

Yellow wire  Not used 1 Not used

Table 1. Soldering Sequence For FX-80 Cable

Standing in front of the FX-80, iden-
tify the connector in the right third of
the circuit board. This is where the Gold
Eagle plugs in. Look closely before
pressing down, making sure all the pins
on the Gold Eagle line up with their
mates on the Epson board.

Gently work it down using reason-
able pressure. Then, carefully but snug-
ly tighten the four screws, securing the
Gold Eagle to the mounting studs.

Now, identify the screw labeled FG
on the FX-80’s board. It is just to the
left of the far left corner of the Gold
Eagle circuit board. Strip a 1Y2-inch
piece of wire (18-gauge or smaller) and
loop it under the FG screw. Solder the
other end to the lug labeled FG on the
Gold Eagle, located within an inch of
the FG screw. The Gold Eagle will not
work without this ground wire.

To option the Gold Eagle, carefully
install the jumpers that come with it on
the following lugs: J2, JI11, J13, J17,
J18, and J19. No other lugs should be
jumpered. If you’re going to use other
than 600-baud then you must use one of
the other lugs from J1 through J6 in
place of J2 (see page 4 in your Gold
Eagle instruction book). To be sure you
get them right use a thin pair of long-
nosed pliers or surgical clips to install,

remove, or change the jumpers. There
will be some spares in case you make a
mistake.

You will notice that the FX-80’s
cover does not accept the DB-25 con-
nector. Close examination, however,
reveals a door that snaps out leaving ad-
equate room for it. Connect the cable to
the RS-232 serial output connector on
the back of your CoCo and try it. If it
doesn’t work, check your connections,
options on the Gold Eagle board, and
your ground connection.

The following menu-driven, easy-to-
use program lets you access the full capa-
bilities of your new FX-80. You can
combine fonts by combining menu
choices. For example, double width,
double strike would be 25, enter. I have
not incorporated all 63 fonts, but you
will find just about everything you will
ever use. Undoubtedly the margin and
skip-over-perforation modes will be the
most popular. With your CoCo and
your new FX-80 you’ll produce true
correspondence-quality print. H

Address correspondence to Steve
Eichman, P.O. Box 752, Stockton, CA
95201.

10 CLS:SOUND 100,1
20 PRINT@230, "FX-80 PRINT COMMA

NDS"
30 GOSUB 500
49 CLS: PRINT@1Q,"****MENU****"

50 PRINT@67, "1 CHG SPACING TO 7
/72 INCH"

60 PRINT TAB(3) "2 DOUBLE WIDTH"
70 PRINT TAB(3) "3 CONDENCED"

80 PRINT TAB(3) "4 EMPHASIZED"
99 PRINT TAB(3) "5 DOUBLE STRIKE

108 PRINT TAB(3)"6 ELETE

116 PRINT TAB(3)"7 PROPORTIONAL
120 PRINT TAB(3) "8 SET MARGINS"
139 PRINT TAB(3) "9 SET BAUD RAT

E"
140 PRINT TAB(2) "1@ DIRECT TO P
RINTER"

150 PRINT TAB(2) "11 CANCEL ALL
COMMANDS"

169 PRINT TAB(2) "12 TEST SENTEN
SE"

170 PRINT TAB(2) "13 ITALICS"
180 INPUT M

196 CLS

200 IF M=1 GOSUB 1000

219 IF M=2 GOSUB 2000

220 IF M=3 GOSUB 3000

230 IF M=4 GOSUB 4000

249 IF M=5 GOSUB 5000

250 IF M=6 GOSUB 6000

260 IF M=7 GOSUB 7000

270 IF M=8 GOSUB 8000

280 IF M=9 GOSUB 9000

299 IF M=10GOSUB 10000

3¢90 IF M=11GOSUB 11000

310 IF M=12GOSUB 12000

315 IF M=13GOSUB 13000

320 IF M=23 OR M=32 THEN GOSUB 2
3000

322 IF M=24 OR M=42 THEN GOSUB 1

Program Listing. FX-80 Print Commands.

4000

324 IF M=25 OR M=52 THEN GOSUB 1
4100

328 IF M=245 OR M=542 OR M=254 O
R M=425 THEN GOSUB 14200

339 IF M=235 OR M=532 OR M=352
THEN GOSUB 34000

332 IF M=26 OR M=62 THEN GOSURBR 1
4300

334 IF M=36 OR M=63 THEN GOSUB 1
4400

336 IF M=256 OR M=652 OR M=562 O
R M=625 THEN GOSUB 15000

349 IF M=34 OR M=43 THEN GOSUB
34000

342 IF M=2313 OR M=3213 THEN GOS

UB 18500

345 IF M=35 OR M=53 THEN GOSUB 3
5000

35¢ IF M=345 OR M=543 OR M=435
OR M=534 THEN GOSUB 34000

352 IF M=45 OR M=54 THEN GOSUB 1
6000

360 IF M=65 OR M=56 THEN GOSUB
6400

362 IF M=356 OR M=653 OR M=536 0O
R M=365 THEN GOSUB 15200

370 IF M= 413 OR M=134 THEN GOS
UB 18600

375 IF M=1354 OR M=4513 OR M=1
345 OR M=5413 THEN GOSUB 16000
377 IF M=2413 OR M=1342 THEN GOS
UB 19100

389 IF M=313 OR M=133 OR M=331
THEN GOSUB 17000

385 IF M=213 OR M=312 THEN GOSUB
18000

390 IF M=613 OR M=136 THEN GOSU
B 19000

400 GOTO 40

509 FOR X=1TO 500:NEXT X:RETURN

Listing continued
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Listing continued

600 FOR X=1TO2000:NEXT X

610 RETURN

788 FOR X=1T0258:NEXT X

718 RETURN

1000 PRINT @227, "LINE SPACING 7
/72 INCH"

1010 GOSUB 508

1620 PRINT#-2,CHRS$(27) CHRS(1)
1030 RETURN

2000 CLS: PRINT @235, "DOUBLE WI

DTH"

2010 GOSUB 500

2020 PRINT#-2, CHR$(27) CHR$(87)
CHRS$ (1)

2030 RETURN

2040 REM

2050 REM

3000 CLS: PRINT @232, "COMPRESSE

D MODE"

3010 GOSUB 500

3920 PRINT#-2, CHR$(27) CHR$(15)
3030 RETURN

4000 CLS: PRINT @232, "EMPHASIZE

D MODE"

4010 GOSUB 500

4020 PRINT#-2, CHRS$(27) CHR$(69)
4030 RETURN

5000 PRINT @235, "DOUBLE STRIKE"
5010 GOSUB 508

5020 PRINT#-2, CHR$(27) CHR$(71)
5030 RETURN

6000 CLS: PRINT @235, "ELETE MOD
Ell

6018 GOSUB 500

6020 PRINT#-2, CHR$(27) CHRS$(77)
6030 RETURN

6400 CLS: PRINT @ 239, "DBL STRI
KE ELETE"

6410 GOSUB 500

6420 PRINT#-2, CHR$(27) CHR$(71)
CHR$(27) CHR$(77)

6430 RETURN

7000 CLS: PRINT @231, "PROPORTIO

NAL MODE"

7010 GOSUB 500

7020 PRINT#-2, CHR$(27) CHR$(112
) CHRS$(1)

7030 RETURN

8000 CLS: PRINT @234, "SET MARGI
NS"

8018 GOSUB 500

8015 CLS

8020 PRINT @42,"***XMENU****"
8030 PRINT @102, "1 RIGHT MARGIN

8040 PRINT TAB(6) "2 LEFT MARGIN
"
8050 PRINT TAB(6) "3 FORM LENGTH
"

8060 PRINT TAB(6) "4 SKIP PERFER
ATION"

8065 PRINT TAB(6) "5 RETURN TO M
AIN MENU"

8670 INPUT R

8080 ON R GOSUB 8500,8600,8700,8
800,8900

8099 GOTO 8020

8500 CLS:PRINT @73, "SET RIGHT M
ARGIN"

8505 PRINT @ 128, STRINGS(32,"*"
)

851¢ PRINT@168, "THE VALUE TO IN

PUT HERE IS EQUAL TO 8@ LESS TH
E DESIRED RIGHT MARGIN. I.E. RI

GHT MARGIN OF 10=INPUT OF 70. BE
SURE TO SET YOUR LEFT MARGIN W
ITH THE PREVIOUS MENU. <PRESS EN
TER TO CONTINUE>"

8514 PRINT@352, STRINGS$(32,"*")
8515 INPUT Z:CLS

8518 PRINT@137, "INPUT VALUE"
852@ INPUT S

8530 PRINT#-2, CHR$(27) CHR$(81)
CHRS$(S)

8540 RETURN

8600 CLS: PRINT @73, "SET LEFT

MARGIN"

861¢ PRINT @137, "INPUT VALUE: "

8620 INPUT T

8630 PRINT#-2, CHR$(27) CHRS(108

) CHR$(T)

8640 RETURN

8700 CLS: PRINT @75, "FORM LENGT

Hll

8710 PRINT @139, "INPUT VALUE: "
8720 INPUT U

8740 PRINT#-2, CHRS$(27) CHRS(67)
CHR$(U) '

8750 RETURN

8800 CLS: PRINT @72, "SKIP PERFO

RATION"

8810 PRINT @136, "INPUT VALUE: "
882@¢ INPUT V

8830 PRINT#-2, CHR$(27) CHRS(78)
CHRS$(V)

8840 RETURN

8860 REM

8870 REM

89080 GOTO 40

900@ CLS: PRINT @l@, "****BAUD R

ATE***%n

9910 PRINT @77, "1 128"

9920 PRINT TAB(13) "2 300"

9¢3¢ PRINT TAB(13) "3 600"

9940 PRINT TAB(13) "4 1200"

9950 PRINT TAB(13) "5 2408"

9960 PRINT TAB(13) "6 9608"

9970 INPUT C

908@¢ IF C=1 THEN POKE 149,1:POKE
150,202

90909 IF C=2 THEN POKE 149,0:POKE
150,118

9109 IF C=3 THEN POKE 149,0:POKE
150,87

9119 IF C=4 THEN POKE 149,00 POKE
150,41

912@¢ IF C=5 THEN POKE 149,0:POKE
156,18

9130 IF C=6 THEN POKE 149,0:POKE
150,1

9140 RETURN

10000 CLS: PRINT @231, "DIRECT T
O PRINTER"

10100 GOSUB 500

10200 POKE 360,162

10210 POKE 361,191

10410 REM

11000 PRINT @231, "CANCEL ALL CO
MMANDS"

11100 GOSUB 500

11200 PRINT#-2, CHRS$(18) CHRS$(20
) CHR$(27) CHR$(70) CHRS$(27) CHR
$(72) CHR$(27) CHR$(53) CHR$(27)
CHRS$(45) CHRS$(@) CHR$(27) CHRS(8
4)

11300 PRINT#-2, CHR$(27) CHRS$(87
) CHR$(@) CHR$(27) CHR$(33)CHRS$(
@) CHRS$(27) CHRS$(112) CHRS$(8) CH
R$(27) CHR$(78) CHRS$(@) CHRS$(27)
CHR$(108) CHRS$(@) CHR$(27) CHRS
(67) CHR$(66) CHRS$(27) CHRS$(81)

CHRS (80)

11400 POKE 360,130:POKE 361,115
11498 RETURN

12000 PRINT #-2," The Quick Brow

n Fox Jumped Over The Lazy Dog's
Back 1234567890:- 1#S$%&'()*= "
12040 PRINT@235,"PRINTING"

12042 GOSUB700

12050 RETURN

13000 PRINT @237, "ITALICS"
13100 GOSUB 500

13200 PRINT#-2, CHRS(27) CHRS$(52
)

13300 RETURN

14000 CLS: PRINT@228, "DBL WIDTH
EMPHASIZED"

14010 GOSUB 500

14020 PRINT #-2, CHR$(27) CHRS(8

7) CHR$(1) CHRS$(27) CHRS(69)
14030 RETURN

14100 PRINT@ 228, "DBL WIDTH/DBL
STRIKE"

14110 GOSUB 500

14120 PRINT #-2, CHRS$(27) CHRS(8

7) CHR$(1) CHRS$(27) CHRS$(71)

14139 RETURN

14200 CLS: PRINT @228, "DBL WIDT

H/EMPH/DBL STRIKE"

14210 GOSUB 508

14220 PRINT #-2, CHR$(27) CHRS(8

7) CHR$(1) CHRS$(27) CHRS(69) CHR

$(27) CHRS$(71)

1423@ RETURN

14300 CLS: PRINT@233, "DBL WIDTH
ELETE"

14316 GOSUB 500

14320 PRINT #-2, CHR$(27) CHRS(8

7) CHR$(1) CHR$(27) CHRS$(77)

14338 RETURN

14460 CLS: PRINT@ 233, "CONDENCE

D ELETE

14410 GOSUB 500

14420 PRINT #-2, CHR$(15) CHRS$(2
7) CHRS$(77)

14438 RETURN

15000 CLS:PRINT@226, "DBL WIDTH/

DBL STRIKE/ELETE"

15016 GOSUB 500

15620 PRINT #-2, CHRS$(27) CHRS(8

7) CHR$(1) CHR$(27) CHR$(71) CHR
$(27) CHRS(77)

15038 RETURN

15209 CLS: PRINT @226, "CONDENCE
D/DBL STRIKE/ELETE"

15210 GOSUB 560

15220 PRINT #-2, CHR$(15) CHRS(2
7) CHR$(71) CHR$(27) CHR$(77)
15239 RETURN

16008 CLS: PRINT@230, "EMPHASIZE

D/DBL STRIKE"

16610 GOSUB 500

16020 PRINT#-2, CHRS$(27) CHR$(69
) CHR$(27) CHRS(71)

16630 RETURN

17000 CLS:PRINT@238, "COMPRESSED
ITALICS"

17616 GOSUB 500

17020 PRINT#-2, CHRS$(15) CHRS(27
) CHR$(52)

17838 RETURN

18000 CLS: PRINT@23@, "DBL WIDTH
ITALICS"

18010 GOSUB500

18020 PRINT#-2,CHRS$(27) CHRS(87)
CHRS$(1) CHR$(27) CHRS$(52)

18036 RETURN

18500 CLS:PRINT@227, "DBL WIDTH
CONDENCED ITALICS"

18510 GOSUB 500

18520 PRINT #-2, CHRS$(27) CHRS(8
7) CHRS$(1) CHR$(15) CHR$(27) CHR
$(52)

1853@ RETURN

18600 CLS: PRINT@232, "EMPHASIZE
D ITALICS"

18610 GOSUB 500

18628 PRINT#-2, CHRS$(27) CHRS(69
) CHR$(27) CHR$(52)

18630 RETURN

19060 CLS: PRINT@233,"ELETE ITAL
Ics”

19610 GOSUB 500

19020 PRINT#-2, CHRS$(27) CHR$(77
) CHR$(27) CHRS$(52)

19630 RETURN

19100 CLS: PRINT@225, "DBL WIDTH
EMPHASIZED ITALICS"

19116 GOSUB 500

19120 PRINT#-2, CHRS$(27) CHRS$(87
) CHRS(1) CHR$(27) CHR$(69) CHRS
(27) CHR$(52)

19138 RETURN

23000 PRINT @229, "DOUBLE WIDTH

CONDENCED"

23108 GOSUB 500

23200 PRINT#-2, CHR$(27) CHRS(87

) CHR$(1) CHR$(15)

23308 RETURN

23500 PRINT @225, "CONDENCED EMP

HASIZED"

23516 GOSUB 500

23520 PRINT#-2, CHR$(15) CHRS(27

) CHR$(69)

23530 RETURN

34009 PRINT@224,"THE FX-80 WILL

NOT PRINT CONDEN-CED/EMPHASIZED.
USE <35> CONDEN-CED/DBL STRIKE

34085 PRINT@160,STRINGS(32,"*")

34007 PRINT@352,STRINGS(32,"*")

34010 GOSUB60S

34820 RETURN

34230 REM

35060 PRINT@229, "COMPRESSED DBL
STRIKE"

35188 GOSUB50M

35209 PRINT #-2, CHRS(15) CHR$(2

7) CHR$(71)

3538@ RETURN

END
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as the Drive 0 Package. Such packages
vary in price from $350-$450.

The disk drive itself can be broken
down into three subcomponents sold
separately by many suppliers: the drive
mechanism with its associated logic
board (often called a bare drive), the
power supply for the drive mechanism
and logic board, and the case that
houses both the bare drive and its asso-
ciated power supply.

The disk controller unit consists of
two components: the electronic hard-
ware that allows the computer to talk to
a disk drive and the software that con-
trols that hardware and usually resides
on a ROM chip. In the case of the Radio
Shack operating system, that software
is called the Disk Basic ROM (version
1.0 or 1.1). At least one other supplier
(J & M Systems Ltd., 137 Utah NE,
Albuquerque, NM 87108) produces a
different but almost totally compatible
disk controller unit, into which one can
plug a Radio Shack Disk Basic ROM.

Buy Tandy’s or Not?

Many CoCo owners buy Radio Shack
disk drives, which have been steadily
dropping in price. As of this writing, the
cost of its Drive 0 package is $399, and
additional drives cost $279. Tandy pro-
vides a security blanket of prompt, easi-
ly available service for the equipment it
sells.

Until recently there were several good
reasons for not buying a Tandy disk
system:
® Tandy supplied a TEC (Tokyo Elec-
tric Corporation) brand drive with their
Color Computer packages. This drive is
poorly made, and is subject to problems
relating to a cheap pulley, cheap drive
belt, excess oil on the pulley system, and
a crudely designed and manufactured
plastic cam-head-positioning system.

The most common problem with the
TEC drives is drive-speed error. Some-
times this can be remedied merely by
cleaning the drive pulley and belt with
isopropyl alcohol. Sometimes Tandy’s
technicians found it necessary to replace
the cheaply made pulley with a better
quality new one. With the advent of
0S-9, which is particularly fussy about
the speed accuracy of the drive, I expect
owners of the TEC drives to have lots of
problems.

@ The Tandy disk controller card that
they originally distributed has an archa-
ic circuit design. Not only does it require
+12 volts in order to operate, but its
data-separator circuitry is analog, which
could be less reliable than a digital cir-
cuit. Worse yet, the contacts by which

the disk controller connects to the
CoCo are tinned, not gold plated. This
is the cause of periodic disk system mal-
functions.

® The disk controller cable that Tandy
supplies also lacks gold-plated contacts.
This probably contributed to disk sys-
tem problems.

Tandy Redesigns

Tandy has learned from their mis-
takes. They abandoned the TEC drive
and substituted the TPI brand drive
that they have been using in the Models
III and 4. This drive is better designed
(much of it is made by Tandon) and has
a respectable track record in use. Un-
fortunately, the contacts are still tinned,
not gold plated.

The Color 2 Disk Kit 0 package (cata-
log #26-3029) that Tandy will soon be
selling as the Drive 0 Package for the
CoCo 2 has a redesigned disk control-
ler. Not only does the new disk control
ler have a more modern disk-controller

“I recommend that you
stick with Tandy’s operating
system to maintain
compatibility with the
existing software base.”

chip that requires only 5 volts (as the
CoCo 2 has no 12-volt supply on
board), but it also has a much cleaner
circuit design. It employs a digital
phase-locked loop data separator that
requires no adjustment.

You can modify Tandy’s disk con-
trollers (both the old and the new one)
to retrofit them with gold contacts. For
details, write to the E.A.P. Co., Box 14,
Keller, TX 76428. These folks supply
solder-on, gold-edge card adapters for
the Color Computer’s disk card. The
Color 2 Disk Kit 0 is compatible with all
the older-style Color Computers, but
the older disk-drive system is not com-
patible with the CoCo 2, unless you use
a Radio Shack Multi-Pak Interface
(8179.95).

Some folks might want to run non-
Tandy drive hardware. Despite the con-
tinuing drop in the prices of Tandy
drive systems, buying your own compo-
nents by mail order will save you
money.

High quality, bare disk drives sell for
as little as $100, and drives with case

and power supply (brand new and guar-
anteed) commonly sell for $150-$210.

You can order (from Radio Shack
National Parts, 900 East Northside
Drive, Fort Worth, TX 76102, 817-
870-5662) the Tandy disk controller
card, which costs about $110. Be sure to
also order the disk controller card shell
(an extra $2), sold separately and com-
plete with its disk software on board on
a ROM chip.

Tandy is no longer shipping the old
Disk Basic 1.0 and now is exclusively
supplying the Disk Basic 1.1, meaning
that you might need to modify some of
your non-Tandy disk software to make
it compatible with this changed ROM.

I recommend that you stick with
Tandy’s operating system to maintain
compatibility with the existing software
base. Even in this case, you have the op-
tion of using a different brand of con-
troller. J & M Systems makes an alter-
native disk controller for the CoCo
that has gold-plated contacts and a
digital phase-locked loop data sepa-
rator (Photo 1). If you can buy it with-
out J & M’s ROM, then plug in a Tandy
Disk 1.0 or 1.1 ROM,; it is a good alter-
native to Tandy’s controller. And with
the gold-plated contacts, I think it’s
better.

Be careful about setting up your
CoCo with J & M’s or any non-Tandy
operating system, because this could
cause software compatibility problems.

Disk Drive and Cable Options

There is a bewildering variety of
5VY-inch disk drives on the market. Al-
though with the right software and
hardware modifications you should be
able to use any drive, I advise you to
stick to 35- or 40-track, single-sided,
double-density type disk drives to keep
things compatible with Tandy’s system.

Since Tandy’s drive has the slowest
track-to-track access time of any
5V-inch drive made (30 msec) that
specification does not limit your choice
of drive. The TEC drives that Tandy
sells cannot access more than 36 or 37
tracks on the disk. The current standard
for this kind of drive is 40 tracks.

Because Tandy decided to use 35-
track drives, they had Microsoft write
the software for the disk operating sys-
tem so that it only attempted to use 35
tracks on the disk. Even if you buy a
40-track disk drive, Color Disk Basic
can only access 35 tracks in normal use.
The advantage to having 40-track drives
is that they are compatible with other
machines. If you are buying a non-
Tandy drive, however, you might as
well get one that has 40 tracks.
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Photo 1. The J & M Disk Drive and Disk Controller Card

If you buy a non-Tandy drive, stay
with one of the biggest manufacturers
to ensure easy service and maintenance.
TEAC (not TEC, TEAC), Tandon, and
MPI are the most familiar. All three of
these brands have proven reliable and
durable, and they have good repair rec-
ords. (See Table 1 for a list of disk-drive
retailers.)

“TEAC’s new thin-line
drive might prove to be
even better than the older,
Jull-size TEAC since it
uses a direct-drive
arrangement for its
disk motor system.”’

The TEAC drive is probably the best
for heavy use. Its brushless motor and
the screw positioner combine to ensure
long life in high-use situations. TEAC’s
new thin-line drive might prove to be
even better than the older, full-size
TEAC since it uses a direct-drive ar-
rangement for its disk motor system.
This eliminates the problem of dirt ac-
cumulating on the drive belt.

If you are going to buy a TEAC or
MPI drive, there is one other considera-
tion. Both of these drives have a head-
lift solenoid. The Radio Shack Disk Ba-
sic operating system cannot deal with
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this solenoid in two-drive or more oper-
ation, so you must defeat that solenoid
(or alter the Disk Basic ROM). You do
this by not jumpering the HS jumper on
the drive, but by jumpering the HM
(sometimes called HL) jumper. For a
full explanation of this, refer to the arti-
cle “The Bugs in Disk Basic’’ (HOT
CoCo, July 1983, p. 48).

If you buy your drives bare and
mount them yourself, there are several
things you should be careful about.
Vertical mountings are preferable to
horizontal mountings because they
achieve better heat dissipation. Be sure
your drives have adequate ventilation or
the functioning will be impaired.

Be sure the power supply to your
drives is adequate. Disk drives typically
require .6 amps at 12 volts and .3 amps
at 5 volts for each drive. To run both
your CoCo and your drives off the same
power source, provide a separately reg-
ulated + 12V for the drives and the
computer. Otherwise you’ll run into
problems with spikes in the power sup-
ply generated by the disk motors switch-
ing on and off.

Then, there is the matter of the disk
drive cable. Tandy’s cable and drives
are set up in a rather unusual fashion.
They use the dental extraction tech-
nique to determine what number each
drive thinks it is. That is, on the drive
logic board, the select lines for all four
drive selects are hooked together. The
selection is achieved in Tandy’s drive
cable, where the teeth (contacts) for all
but the drive desired are pulled from the
particular connector. In most other sys-
tems, drive selection is achieved by a

jumper on the disk drive logic board
itself.

One other difference between
Tandy’s system and most other systems
is the location of the drive 3 (fourth
drive) select. On Tandy’s disk controller
and on Tandy’s drives, this line is as-
signed to pin 32. Unfortunately, most
other drive manufacturers use pin 32
for their side-select line. Tandy’s Disk
Basic isn’t geared to side selection be-
cause they do not use double-sided
drives. Most other drive manufacturers
use one of the lower-numbered pins to
select the fourth drive. The incompati-
bility becomes significant only if you
are trying to use four drives or the other
side of double-sided drives.

If you are using non-Tandy drives
with a Tandy cable, jumper all the select
shunts on your non-Tandy drive. If you
are using a Tandy drive with a non-
Tandy cable, you’ll either have to pull
teeth on your cable or cut some traces
on your Tandy drive’s logic board.

If you have only one drive in your
system, you might get away with fewer
modifications, but when you add a sec-
ond drive you’ll have to make some fur-
ther modifications. Making your own
cable using gold plated connectors costs
less and results in a more trouble-free
disk system if you have some experience
putting insulation-displacement-type

“Making your own cable
using gold plated
connectors costs less
and results in
a more trouble-free
disk system...”’

connectors onto ribbon cable. Another
option is to buy a disk cable with gold-
plated connectors ready-made.

Amdek’s Difference

Amdek is advertising a different sort
of drive for the CoCo (Photo 2). This
type of drive, which uses 3-inch disks
rather than the 5%-inch ones, might
represent the future of floppy disk
drives. However, very little software is
currently distributed on Amdisk for-
mat. And much Color Computer soft-
ware is protected against back-ups,
so it cannot be transferred to the Am-
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decide to buy the part instead (eg. CoCo case $28.13 or 64K chips
for $46). We also do upgrades to your computer for a small $15.00
fee.

For more information or charge application over the phone you can
call either the VOICE Lline (regular telephone Lline) at (214) 657~
7834 or call the Bulletin Board System at (214) 657-8147.

= Color Computer and MC-10 are Trademarks of the Tandy Corporatfion 187
® TRS-80 is a ® Trademark of the Tandy Corporation

| SERVICE
&s Call COSMIC TECHNOLOGY
8" and enjoy America's favorite
8 "FREE" service.
Atlantis Control BBS
(617) 3216809
City of Atlantis BBS
(617) 387-5029
Coloramma BBS
(512) 285-5028

Mountaineer Softline #1
(304) 599-0760

Advertiser with valuable

monthly.

ADVERTISING

We offer Advertiser the chance to reach over
a million customers. Carefuly placed Ads can
insure you of 100% readership. We provide

CP/M

FOR YOUR COLOR
COMPUTER

e Now have access to the largest library of
programs available

e CP/M is the recognized leader in professional
and personal software

e Adds the power of a 4 MHz, Z80A

e CP/M 2.2 included

e No modifications are necessary. Simply plug
into the cartridge port and plug Radio Shack’s
disk controller into it.

e Maintains full Radio Shack compatibility
e Requires 64K memory and one or more disks

with controller
$250.00
WAYNE TECHNOLOGY

P.O. BOX 5196 + ANAHEIM, CA 92804-1196
(714) 772-5757 w170

Radio Shack™ Tandy / Radio Shack Corp. / CPM™ Digital Research

All of our lines provide a wide range of products from software to
furniture, at discount prices.

Our Data line offers FREE
programs and informative
articles, with no charges to
access the systems.

information

or m nfrtlon on hw to eoe a mber, orAd ralor te a.
COSMIC TECHNOLOGY CORRP. - Post Office Box 580 ¢« Everett, MA 021409 ¢:
(617) 229-8525 e

+»See List of Advertisers on page 130
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disk format. Worse yet, the cost per
disk for the Amdek’s disks is around
$5 to $6, whereas a quality 5Y%-inch
disk can be had for $1.75 to $2.50 each.
And 5Y-inch disks are more widely
available.

If you do wish to experiment with this
new type of drive, it is essential that you
also have at least one 5Y-inch drive to
keep your system compatible with that
of other CoCos. I also recommend, if
you buy an Amdek system, that you
buy one or more of the disk-copying
utilities (Omni Clone from Prickly Pear
or Spit-n-Image from Computize, both
advertised in this or back issues of HOT
CoCo) in order to allow you to transfer
protected software to Amdisk disks.

Prospective disk-system buyers need
to understand the options available to
them. This article is not meant as a how-
to article for the inexperienced, but as a
general overview of the subject for
those who have some knowledge, but
are unfamiliar with the specifics of the
CoCo’s system.

If you already own an old-style Tan-
dy disk system that works reliably,
don’t mess with it! If it periodically
crashes, open up the disk controller
card case and clean the contacts of both

edge-card connectors on both sides of
the card with a soft pencil eraser. If this
fixes your problem, consider getting the
add-on gold-plated connectors men-
tioned above. If you find that your
disks can’t be read by systems other

than your own, your drives might need
head alignment or speed adjustment. ll

Write to Martin H. Goodman at 1633
Bayo Vista Ave., San Pablo, CA 94806.

Photo 2. The Amdis

k III from Amdek

MORSE CODE

from
MITRONIX

“If you already own an old-style
Tandy disk system that works reliably,
don’t mess with it!”’

Access Unlimited, Dept.

terminal.

ROM PAC slot.

—MITRONIX TRANSLATOR

KA9FSQ PERSONAL CW MAILBOX—

Michael L. Rice, Jr. KA9FSQ
MITRONIX

5953 N. Teutonia Ave.
Milwaukee, Wi 53209

(414) 466-6151

Turn your Radio Shack Color Computer into a complete Morse Code

MITRONIX MODEM—Interfaces the computer to your transceiver via the

—You have your choice of 5§ CW programs to pick from including:

This Machine Language program allows you to transmit & receive from
5-60 WPM. Features split-screen with reverse video receive, a 1024
character TX buffer, auto CQ, & 4 message memories.

Written in COLOR BASIC, this program allows you to transmit to 50 WPM,
& receive to 30 WPM. In the MAILBOX mode, it will answer a CW call,
get other station’s call lefters, message, data & time, and store it in
memory for instant recall when you return. Also hard copy.

For additional information and programming, write to:

Sales please include 5% postage

Aerocomp

Tandon, TEAC
Cartridge: $54.95

Tandon
Tandon
Radio Shack

Cassette: $26.95

Tandon, MPI

Cassette: $21.95 Software Support Inc.,

Tandon
w231

Percom Data, Siemens
Aerocomp, Redbird Airport, Bldg. 8, P.O. Box 24829, Dallas, TX 75224

American Small Business Computers, 118 S. Mill St., Pryor, OK 74351
CompuAdd Corp., 13010 Research Blvd., Suite 101, Austin, TX 78750
Compukit Corp., 16206D Hickory Knoll, Houston, TX 77565
Computer Plus, P.O. Box 1094, 480 King St., Littleton, MA 01460
Displayed Video, 111 Marshall St., Litchfield, MI 49252

TEC, TEAC, Tandon, Shugart
Micro Data Supplies, 22295 Euclid Ave., Euclid, OH 44117

Tandon, Siemens, Remex, MPI, TEAC, Shugart, Tabor
Texas Computer Systems, P.O. Box 1327, Arlington, TX 76004-1327

Table 1. Partial List of Disk-Drive Retailers

B-13, 10503 Forest Lane, Dallas, TX 75243

One Edgell Road, Framingham, MA 01701
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Bit Number

Effect of POKE65314, PEEK(65314) OR 2
76 5 43210

Decimal 2 =

[ofofo]ofo]of1]o]

Bit Number

Contents of

Decimal 247 =

65314 as Data

[i]efe]1]1]ofo]o]

Contents of

Direction Register

Result of Result of
Bit-by-Bit [i]i]t]1]1]o]1]o] Bit-by-Bit
“OR” with 2 ) “AND"” with 247

Effect of POKE65315, PEEK(65315) AND 247

65315 with Audio On |o|0|1|1|1|ﬂ1|1J

76 543210

[fefrafofe]r]u]

[ofofut[iJofu]r]r]

A

Bit 1 Forced to 1
All Other Bits Retained

Bit 3 Forced to 0,

Fig. 2. POKEing Selected Bits

All Other Bits Retained

Machine-Language Routine

Sequential Listing

Basic Program

Address Code Hex Dec. Hex Dec. 60 FOR X=16001 TO 16063
3E81 B6 3E CO Addr. Addr. Contents Contents 70 READ M:POKE X,M
3E84 B7 3E C3 3E8I 16001 B6 182 80 NEXT X
. R 3E82 16002 3B 62 90 DATA 182,62,192,183,62,195----
. e . 3E83 16003 0o 192 p
‘ : e 3E84 16004 B7 183 -
3EBF 39 — — 3E85 16005 3E 62 .
3E86 16006 C3 195 170 DATA ----mene »57
3EBF 16063 39 57
Fig. 3. Determining the Data for POKEing
“I now had clicks, Bit Number 76543210
b B . Load Acc. A with 2 [oJoJoJoJoJoJ1To]
uzzes, wnooping, First Random Number [1ToftJof1ToT1To]
: . i3
drooping, and chirping. Result of Bit-by-Bit
“AND”’ Stored as “NOISE”’ [0]oJoJoJoJo[1]0]
beginning of the program serve the Now Load Acc. A with 253 [Tt 11101
same purpose as in Clikbuzz. . Contents of $FF22 [0[ololololi]1]1L]
Program Listing 3 is an attempt to list . .
the Assembly-language routine without Result of Bitby-Bit
Y M “AND” Retained in Acc. A [0]oJoJoJo]1]o]1]
the benefit of an assembler. It is simply ) . .
a Basic listing formatted to look some- Previously Stored “NOISE [0]ofofoJofo[1]0O]
thing like an assembler output. Unfor- Result of Bit-by-Bit
tunately, these routines are not posi- OR” Stored Back in $FF22 [ofofoJofofr[i]1]
tion independent; you can’t move them Hit | ks arithie Vaie o A
P > . . ““NOISE” Bit 1. All Other Bits Retained.
to other memory locations without re-
calculations and respecifying some Fig. 4. Randomizing Bit 1 of $FF22
addresses.

I now had clicks, buzzes, whooping,
drooping, and chirping. What more
could I want out of that single-bit sound
output? Well, how about random noise?

I thought I could generate a list of
random numbers and sequentially store
them at $FF22. The major problem was
how to affect bit 1 of $FF22 without
knowing in advance whether it was go-
ing to change (based upon the next ran-
dom number in the list). Figure 4 shows
how this was done.

First, accumulator A (ACC A) is
loaded with decimal 2 (bit 1 true). Then
the random number is ANDed with A.
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The result is stored as NOISE. It is ei-
ther all zeros or contains a 1 at bit 1 on-
ly, depending on the original random
number.

Accumulator A is then loaded with a
zero at bit 1 and ANDed with the con-
tents of $FF22. This forces bit 1 of the
result to zero. This result, now in ac-
cumulator A, is ORed with the previ-
ously stored NOISE. The result now
contains the same bit pattern that start-
ed in location $FF22, except that bit 1
has been randomized. This new result is

now stored back in $FF22, and the pro-.
cess can begin again using the next ran-
dom number in the list.

Program Listing 4, 1Bitnoiz, is the
Basic program that creates and runs the
machine-language program shown in
Program Listing 5. The value entered
for RANGE determines the lowest-fre-
quency component of the noise. For
small values of RANGE, the sound pro-
duced is similar to what you hear when
you shut off the computer before you
shut off the TV.



Higher values of RANGE produce RANGE and high values of LENGTH Random Numbers
deeper howling noises that sound some-  at the same time, the program runs for I reserved more than 1,000 bytes of
thing like a rocket lifting off the launch  several minutes. Press the reset button memory (CLEAR 200,15232), but used
pad. If you enter high values of to terminate it. just over 40. In the first version of 1Bit-

'**********CLIKBUZZ**********
1

'IF YOU 'BREAK' THE PROGRM IN
'THE MIDDLE, BE SURE TO RESET
'CLOCK TO NORML, POKE 65494,0
)

1

2

3

4

5

6

10 POKE65495,0: 'DOUBLES CLOCK
19 '"TURN OFF 6-BIT SOUND ENABLE
20 POKE65315,PEEK(65315) AND247
29 'SET FF22 TO DATA DIREC.REG.
30 POKE65315,PEEK(65315)AND251
39 'MAKE 1-BIT SOUND AN OUTPUT
49 POKE65314,PEEK(65314)0R2

49 'RESTORE FF22 TO NORMAL

50 POKE65315,PEEK(65315)0R4

60 CLS:PRINT@128,"RANGE(=>1)";
65 'LO #=BUZZ, HI #=CLICKS

70 INPUTR

80 IFR<1THEN70

9¢ PRINT:PRINT"LENGTH(=>1)";
1909 INPUTL: 'DURATION

119 IFL<1THEN1@®

129 FORX=1TOL

129 'SET 1-BIT SOUND OUTPUT HI
139 POKE65314,PEEK(65314)0R2
140 FORY=1TOR:NEXTY

149 'SET 1-BIT SOUND OUTPUT LO
150 POKE65314,PEEK(65314)AND253
160 FORY=1TOR:NEXTY

170 NEXTX

180 PRINT:INPUT"AGAIN(Y/N)";AS
190 IFAS="Y"THEN120

200 PRINT:INPUT"CHANGE(Y/N)";AS
210 IFAS="Y"THENG6O

220 POKE65494,0:"'RESTORE CLOCK
230 END

Program Listing 1. Clikbuzz

1 'Hhkkkkkk*JHOOPER* ** %k kkk kk

2 ]

5 POKE65315,PEEK(65315)AND247

10 CLEAR200,16000: 'RESRVE SPACE
11 'FROM 16001 TO END OF RAM

20 DEFUSRO=16001:'DEFINES START
21 'OF MACHINE LANGUAGE ROUTINE
30 POKE65315,PEEK(65315)AND251
49 POKE65314,PEEK(65314)0R2

50 POKE65315,PEEK(65315)OR4

60 FORX=16001T016063

70 READM:POKEX,M:'LOAD ML PRGRM
80 NEXTX

90 DATAl82,62,192,183,62,195,246
190 DATA62,196,134,2,186,255,34
119 DATA183,255,34,189,62,180,18
2

120 DATA62,193,177,62,195,39,34
130 DATA134,253,180,255,34,183,2
55

149 DATA34,189,62,180,90,38,6
1590 DATA246,62,196,122,62,195,12
6

160 DATA62,138,182,62,195,183,62
17¢ DATA194,122,62,194,38,251,57
180 CLS:PRINT@128,"START PERIOD (
1-255) "5

185 'DETERMINES FREQUENCY SWEEP
186 'STARTING POINT.LARGE VALUE
187 'OF S=LOWER FREQUENCY

190 INPUTS

200 IFS<1ORS>255THEN190

210 POKEl6064,S:'ADD TO ML PRGM
220 PRINT:PRINT"END PERIOD(1-255

I

225 'END POINT OF FREQ. SWEEP
230 INPUTE

240 IFE=S THEN230

250 IFE<1ORE>255THEN230

260 POKE16065,E:'ADD TO ML PRGM
269 'HI TO LO FREQ SWEEP

270 IFE>S THENPOKEl16046,124

279 'LO TO HI FREQ SWEEP

280 IFS>E THENPOKEl6046,122

290 PRINT:INPUT"DWELL(1-255)";D
295 'SWEEP SPEED, LOWER NUMBERS
296 'CAUSE FASTER SWEEP

300 IFD<1 ORD>»255 THEN290

310 POKE16068,D:'ADD TO ML PRGM
320 PRINT:INPUT"REPEATS";T

330 IFT=@THEN320

340 FORN=1TOT

350 X=USR@ (@) :'CALL ML ROUTINE
360 NEXTN

370 PRINT:INPUT"AGAIN";AS

380 IFAS="Y"THEN340

390 PRINT:INPUT"NEW LIMITS";AS
400 IFAS$S="Y"THEN180

410 END

500 °

600 !

700 'YOU CAN PEEK THE ML PROGRM
701 '(IF YOU RUN AT LEAST ONCE)
800 'BY TYPING "RUN 1008"

900 !

1000 FORX=16001T01l6068

1019 PRINTPEEK (X);

1020 NEXT

Program Listing 2. Whooper
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noiz, I generated (in Basic) a list of The machine-language routine got its erate and POKE that list into memory

1,000 random numbers and POKEd noise data from that list. though, so I tried an alternate method.
them into that reserved memory area. It took more than 20 seconds to gen- It occurred to me that the list of random
numbers already existed inside the com-
R $3 3395203029370 3803 8RR EIREIPETSEILRFSENSSFSEARE S 3 EaSS 1, 2
T RRKEAXEKKKKHASSEMELY |_ANGUAGE LISTING FOR UHOMPERK#: e puter. The .Ba51c ‘_’md Extended Basic
3 SRR KRR R R O ROMs are simply lists of numbers. Ex-
S CDEC HFX OF Bi B2 LABFL  MWEMON COMMENTS cept for the special meaning they have to
& kKK KEEK KK MK KK RRKRRAE AREATW AFELFHFAERARNK . .
160@1 ‘ ZEA1 BE 3E C@ LDA Lgﬁgp"ETQETI'J'Rggm_ODPERmD the miCroprocessor, they are quite ran-
16004 ° IER4 B7 3E O3 TR STORE RS "CURREWT® . :
1503; ' AER7 FE 3F Cd LOR LARD ;DH;L}E " dom. If you look at location 15236 in
16010 ° 3ERA A @2 POSHALF  LOA#  SET LR MASK g . .
16812 * 3ERC BA FF 22 ORF  CHAMGE RIT 1 ngram_ Listing _5’ you will See_that 1t
16015 * QEBF B? FF 22 STA SET SOUND CUTPLIT HIGH gist _
16018 * 3F32 B 3F B4 JSR GO T TTMEQUT sets the index register to the St?nmg ad
16021 * 3IF95 BE 3E C1 CYCLE LDA IEEEF "EED;FPERTGEINHL : dress of the Extended Basic ROM,
16024 ° 3FI8 R1 3E C3 CHMPR  DOES "CURREHT"=" . :
16027 © 3F9R 27 22 BEQ  IF TRUE, GO TO RETURH $8000. The routine uses ROM locations
16023 * QF3D 86 FD LDA%  SET LIP MASK . .
16031 * RESF Be FF 27 ANDA  CHANGE BIT 1 $8000 through $BFFF for a list of noise
16034 ° 3IEA2 R7 FF 22 STA  SET 20UND OUTPUT LoW ;
o + SEnc &L TF o= SR co o TineoUT data that is more than 11,000 bytes long.
16040 * 2EAR SA DUELL DECB  COUNT DUELL CYCLES - _
16041 ° 3EAD 26 G6 BME  TF TRUE. GO TO JUMP Although the machine-language pro
16043 ° REAR F& 3F C4 LDR RE-LOAD DWFLL grams shown here are not relocatable,
16046 * SFAE 7A 3E C2 DEC  REDUCF CURRFENT PERIOD "
16045 * 2ER{ 7F 3F 6A  JUMP e GoTn PogHALE they can be rewritten to run on a 4K
16052 * 3FEB4 BE ZE CR  TiMEQUT DR LOAD ~RIM . .
16055 ¢ 3ER? R7 2E 02 " &TA  ATORE AS "DELAY machine. Defining the start of the USR
16058 ’ 3EEA 7A 3F CZ DELAY DEC  COUNT DELAY e A .
16@61 * 3EED 26 FR BNE  IF TRUE. GO TO DRLAY routine 1s different Wltl"lOllt E)stende'd
{e0ss - 3o oo graRr " Gate, oTaRr perin o C Basic, but the method is described in
16065 ¢ 3ECI 0@ FND DATA. END FERTOD Getting Started with Color Basic. For
16066 ¢ REC2 0@ DELAY TEMPORARY STORAGE e G . .
16067 * 3FECA 0O CURRFNT TEMPOSARY STORAGE 1Bitnoiz, it is necessary to start the in-
e S sibinkiilias dex register at $A000, the first Basic
NOTE: ALTERNATE AT 16Q46 (3EAEY 18 OPCODE 7C ¢ INC). ROM location. l
Program Listing 3. Assembly-Language Listing for Whooper K
Write to Barry E. Becker at 37 Dor-
chester Road, Smithtown, NY 11788.

1 '"hkkkkkkkk k] BITNOLZ***kkkkkkh* .

2! 180 INPUTR:'TIME BETWEEN CYCLES
10 POKE65315,PEEK(65315)AND247 199 IFR<1ORR>255THEN180

20 CLEAR20@,15232 200 POKE15274,R

30 DEFUSR@=15233 219 PRINT:PRINT"LENGTH(1-255)";
40 POKE65315,PEEK(65315)AND251 22¢ INPUTL: 'NUMBER OF REPEATS
50 POKE65314,PEEK(65314)0R2 230 IFL<1ORL>255THEN220

60 POKE65315,PEEK(65315)OR4 240 POKE15273,L

780 FORX=15233T015272 250 X=USRO(A)

80 READM:POKEX ,M 260 PRINT:INPUT"AGAIN(Y/N)";AS
90 NEXTX 270 IFAS$="Y"THEN250

100 DATA246,59,169,142,128,0 280 PRINT:INPUT"NEW LIMITS(Y/N)"
110 DATA134,2,164,128,151,171 iAS o

120 DATA134,253,180,255,34,154 290 IFAS="Y"THEN170

130 DATA171,183,255,34,140,191 360 END

140 DATA255,39,9,182,59,170 1000 FORX=15233T015274

150 DATA74,38,253,126,59,135 1010 PRINTPEEK (X);

160 DATA90,38,220,57 1020 NEXT

170¢ CLS:PRINT@128,"RANGE(1-255)"

Program Listing 4. 1Bitnoiz

JRRR $ P3RS EISEIIPECEEFIIASEFIFSSEEFACLEFSI IS ESTESSEES LS 182%2 ‘' RR94 B7? FF 22 sTA SFT/CLR NEW 1-BIT SAUMD
2 KKK KEXKKASSEMBLY LANGUAGE LISTING FOAR 1BITNQTZR ¥ d¥ixkids 15255 ¢ 3B97 &C BF FF CMPX# FOINTER AT EMD OF ROM 7
3 RRRRRAARARRK KKK AK KA AR KRR AR KE AR R R AN K 1525 ¢/ 3BIA 27 @9 BER IF ¥FS, GO TQ "CAUNT"
4’ 1526@ * 3R9C RE 3B AR LDA GET "RANGE"

= ‘DEC HFx 0P Bl B2  LABFL MNEMON COMMENTS 15263 * 3B9F 4R DELAY DECA  COUNT "RANGE"

& KXk kkk Rk xRk kkkkkEx HREHEF sk ROk 15264 ° 3BAA 26 FD BNE 1F DELAY>@.GNTO "DELAY"
15233 ° 3RA1 FE 38 AS Log GET "LENGTH" 15266 ’ 3BR2 7E 2B A7 JMR G0 TO "BEGIN®

15236 / 2R84 BF 8@ 0@ INDEX LDX#%  IMDEX T0 START OF ROM 15269 ' 2BAS SA COLNT DECE  CAUNT "LENGTH"

15239 ' 3BRY € 02 REGIH LDR# LOAD BIT 1 TRUE 15270 * 2BRE 26 DO BNE IF LENGTH>A, GATO" INDEX"
15241 ° 3RES R4 2@ ANDR.X+GET BTT 1 & INCR X-RFG 15272 ’° 2BAR2 29 RT& GN BACK TO BRSIC PRGRM
15243 ° 3B3B 97 AR 2TA 2TORE RIT 1 AT "HOTSE" 15273 * GRAS 00 LENGTH DATA FOKED FROM BASIC
13245 ' 3BAD 86 FD LoA#  LOAD BIT 1 FALSE 15274 ‘' SBAA 0@ RANGE DATA POKED FROM BASIC
15247 * 3REF B4 FF 22 ANDA  SET BIT 1 FALSE 15275 * 3BAB @0 NOTSE THMFRY NOISE RIT STORAGE
1525@ * 3B92 9A AR ORA GFT NOIRE.SET NEW BIT i

Program Listing 5. Assembly-Language Listing for 1 Bitnoiz
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¥ Micronix Does It Again
2.3.0.80.6.88.6.0.0.6.6.6.6.6.6.6.6.6.6¢

40 COLUMN

High-;speed, Accurate, Brushless DOT MATRIX PRINTER
DC Direct-Drive Motor. Most powerful only $149.00

and ideal Drive 1 for your CoCo.

e Direct-Drive : e 2-Color Printing (Black/Red)

* 320K Storage e Using Normal Paper & Normal Ribbon
e 40 Tracks ® 68 cps

e Low Noise e Friction Feed

* Low Heat Generation e Graphic Printing

e Compatible to Epson Software

. , , Package
Incredible double sided, double density | Small-sized Design & Lightweight

drive for only $284.00 e Centronics Interface

Lowest Price Ever on the Premium Keyboard—$79.95

Premium Keyboard—$79.95

e Lower profile than the Professional

e Extended Radio Shack layout

e Silk-smooth feel

e All of the popular features of the Professional Keyboard

Professional Keyboard—$59.95

e No soldering, cutting, or gluing required—plug right in!
e New improved version—better layout, light touch.

e Four function keys complete the matrix

e Complete documentation included

Plus!! Free Versakey Software
enhances the Keyboard Utility
o Auto repeat, n key rollover, type ahead
e May define up to 128 strings of up to
80 characters each
e Supplied on cassette, may be copied to disk
Keyboards carry a 90-day limited warranty.

Include your computer’s PC board type, if known.
Otherwise, include the complete catalog number and serial number.

Micronix Systems Corporation

8147 Delmar e St. Louis, MO 63130 ¢ (314) 721-7969

Terms: Prepaid check or money order, Mastercard of Visa.
Shipping Charges: U.S. $3.00, COD $5.00, Canada $6.00.
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GAME

instant

BY FRANK TIPPS

— CoCo—

NEW LIFE
FOR AN OLD GAME

I hree dimensional Tic-Tac-Toe has
always been one of my favorite
games. It involves challenge, strategy,
and luck, and its rules are simple. This
CoCo version, 4NRow, combines ma-
chine-code subroutines and Basic, to
speed the game to an enjoyable level.

Two people can play 4NRow while
the computer maintains the game board
and indicates a winning combination.
One person can play against the com-
puter on four different difficulty levels
with the option to play first or let the
computer play first.

The Program

You can easily adapt the program-
ming techniques used in 4NRow to oth-
er programs, and the game strategy
might suggest ideas to solve your own
game-programming dilemmas.

Line 10 reserves space at the upper
end of 16K memory for the machine
portion of the program. Lines 20-80 are
hexadecimal machine code. They are
string constants, not DATA statements
and as such, they require only 2 bytes of
memory for each byte of machine code.
Data statements would require much
more space to represent the machine
code, and each byte would have to be
separated by commas or put in separate
DATA statements.

In this case, you save over 600 bytes
of Basic memory by not using commas
to separate the machine-code bytes.
String constants do not require string
space and are not involved in the Basic

80 HOT CoCo April 1984

Play Tic-Tac-Toe in three
dimensional color and get
some useful programming
techniques with 4NROW.

garbage collection. String constants are
the same length and have an even num-
ber of characters, both characteristics
that are used later.

Patches or changes are easy to im-
plement with the machine code in this
configuration. Look at line 20. The
108E3C47 is a LDY #3C47 instruction.
Change it to LDY #3C48 by editing
the line and changing the character 7
to an 8.

Line 90 assigns some meaningful
characters to the codes for the colors. It
is easier to remember characters than
numbers, just as in Assembly language,
LDA for load accumulator A is easier
to remember than 86.

Line 100 dimensions an array that
holds data for the Extended Basic GET
and PUT functions.

Line 110 defines some locations that
are used for communications between
Basic and the machine code.

Line 120 defines an array used to
draw the word Won on the game
screen.

Lines 130-310 are the instructions for
playing the game. The single-player op-
tion requires the right joystick, and the
two-player option requires both.

Lines 320-490 set up the machine
code. It takes about 16 seconds to do
this, and using POKE 65495,0 to speed
up the process didn’t seem to improve
the time. Since the MPU runs at the
lower rate when accessing RAM and
most of the processing involves getting
the data, little is gained by using the
double-speed POKE.

Looking back at line 110, the ma-
chine code starts at location $3C93, the
check-for-win subroutine. In the Basic
subroutine in lines 420-490, the FOR
loop is set up to use 100 addresses (AD
to AD +99). There are 100 bytes of ma-
chine code in each of the 200-character
lines, 20-80. Two characters contain the
data to be POKEd. This is why the
MIDS$ selects two characters from the
Ith position of the string and why there
is an even number of characters in each
string.

If you use this technique for machine
code, remember there must always be
two characters for each byte. If the byte
is less than $10 (16 decimal), it must be
represented in the string with a leading
zero (a byte of 4 must be ‘04”").

Lines 500-580 are the option-selec-
tion portion of the program. Here you

System Requirements

16K RAM
Extended Color Basic
Editor/Assembler (optional)










instant
YES, I want to save time with COCO -

[0 Please send me _______ copies of the ‘‘Best of '83" at $16.47 each.
O Pleasesend me ___ copies of this month’s issue at $11.47 each.
O Please sign me up for a one year subscription beginning with this months issue at $99.97.

UCHECK/MO OMC O visa O AE

Card # Exp. Date
Signature

Name

Address

City State Zip

Price includes postage and handling. Foreign Air Mail please add an additional
45¢ per cassette or $25 per subscription. U.S. funds drawn on U.S. banks
ONLY. Please allow 6-8 weeks for delivery.

instant C0C0®° 80 Pine Street ® Peterborough, NH 03458 4-84
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Lines 960-1110 handle the joystick
and fire-button inputs. These lines let
you select only unoccupied board posi-
tions, and set values for the move.

Lines 1120-1230 perform a transla-
tion of a board position into a screen
location.

Lines 1240-1280 are the subroutines
for creating the cross hair cursor.

Lines 1290-1400 call the machine
code to check for a win. If a win has oc-
curred, the winning positions are con-
nected with a line to make that combi-
nation obvious to the player or players.

Lines 1410-1570 call the machine
code for the computer to make a move.
The cursor flashes on the board over the
position the computer has selected for a
few seconds. This allows you to see the
computer’s move.

Since the joystick software on the
Color Computer is not that responsive,
this area of the program can use some

“4NRow shows
what you can do with
the Color Computer
in just a few
lines of code. ..”

help. When you make your move, the
cursor jumps from position to position.
Each screen position corresponds to
bands of X and Y joystick inputs. When
the cursor is at the desired screen posi-
tion, remove your hand from the stick,
then depress the fire button to select the
position. If you bump the stick while
pressing the fire button, you might
select another position and lose. There
is no recovery from improper selec-
tions. A verification scheme after every
move would slow the action of the game
but you can press break and restart the
program with a RUN command.

To save you the trouble of disassem-
bling the machine code in lines 20-80,
the Assembly listing is included here
(Program Listing 2).

4NRow shows what you can do with
the Color Computer in just a few lines
of code, and the program should be
helpful to children learning to visualize
in three dimensions. H

Address correspondence to Frank
Tipps, 1837 Cartlen Drive, Placentia,
CA 92670.

Listing 1 continued

280 PRINT@160,"THE JOYSTICKS POS
ITION THE CURSOR ON THE BOA
RD. THE FIRE BUTTON IS PUSHED
TO SELECT A POSITION, " : PRINT
290 PRINT"AFTER A WIN, PRESS ENT
ER TO PLAYAGAIN. PRESS S TO RE-S
ELECT THE OPTIONS.":PRINT

300 PRINT@480," (PRESS ENTER FOR
MORE) ";

gi@ AS=INKEYS$:IFAS$<>CHRS$(13) THEN

']

320 CLS:PRINT@260,"SETTING UP MA
CHINE CODE..."

330 AD=&H3C93

340 A$=DBS$:GOSUB420

350 A$=DC$:GOSUB420

360 A$=DD$:GOSUB420

370 A$=DES$:GOSUB420

380 A$=DF$:GOSUB420

390 AS$=DG$:GOSUB420

400 A$=DHS$:GOSUB420

419 GOTO500

420 1I=1

430 FOR A=AD TO AD+99

4409 D=VAL("&H"+MIDS(AS,I,2))

450 POKE A,D

460 I=I+2

470 NEXTA

480 AD=AD+100

4990 RETURN

500 CLS

519 INPUT"NUMBER OF PLAYERS(1OR2
)";PN:IF PN<>1ANDPN<>2THEN510
520 IF PN=2THENS590

538 INPUT"LEVEL OF DIFFICULTY(1l-
4)";LD:IF LD<1ORLD>4THEN530

549 IF LD=1THEN POKELV,47

550 IF LD=2THEN POKELV,55

560 IF LD=3THEN POKELV,71

578 IF LD=4THEN POKELV,75

580 INPUT"DO YOU WANT TO GO FIRS
T(Y OR N)";B$:IF BS<>"Y"AND BS$<>
"N"THENS5 80

590 PMODE 3,1:SCREEN1,8:COLOR GR
N,RED:PCLS GRN:NP=0

600 FOR LL=@TOl44STEP48

610 FOR FF=@TO8OSTEP20

620 LINE(90+FF,44+LL)-(130+FF,4+
LL) ,PRESET

630 NEXT FF

640 FOR FF=@TO40STEP10

650 LINE(90+FF,44+LL-FF)~-(170+FF
;44+LL-FF) ,PRESET

660 NEXT FF

670 NEXT LL

680 LINE(30,20)-(50,40) ,PRESET,B
690 DRAW"BM@O,66S6C4ULBR5F2D2G2L
5BM+10,4"

700 DRAW"BM+0,+0CANULPR5U2BM+4 ,+
2"

716 DRAW"BM+0,+0C4U6E4F4D2NL6D4B
M+4,0"

720 DRAW"BM+0,-10CA4D4FAND2E4U4BM
+4,+10"

730 DRAW"BM+@,+0CANR6U6NR3U4R6BM
+5,+10"

740 DRAW"BM+0,+@C4ULBR6F2D2G2L3N
L2F4s4"

750 FORX=@TO063:POKEVA+X,1:NEXTX
760 FORZ=@TO48STEP48:FORY=0TO4ST
EP4:FORX=5T06

770 POKEVA+X+Y+Z,2:NEXTX,Y,2

780 M=RND(2)+2:IF M=3THEN N=4ELS
EN=3

798 FORZ=0TO48STEP48:FORY=8TO12S
TEP12:FORX=0TO3STEP3

800 POKEVA+X+Y+7,M:NEXTX,Y,2

810 FORZ=21TO37STEP16:FORY=0T04S
TEP4:FORX=0TO1

820 POKEVA+X+Y+Z,N:NEXTX,Y,2

830 IFPN=2THENS850

840 IF B$S="N"THEN87@ELSE NP=1
850 PR=1:PAINT(45,30) ,YEL,RED:GO
SUB968:GOSUB1290

860 IF PR=@THEN90O

870 PR=2:PAINT(45,38) ,BLU,RED
880 IF PN=1THEN GOSUB141@ ELSE G
OSUB960 :GOSUB12908

890 IF PR<>OTHENS850

900 AS=INKEYS

91¢ DRAW"BM@,140;S3C4Ul6R8D8LSBD
8BR16U16R8D 8L SF8BRBBULENRSED8NRAD
8RBBR8BNU4RBUSBLBUBREDABD12BRENU4R
8UBLBUBRSD4"

92@ DRAW"BM@,160;BUL6NRSD8NR4D8R
8BRBU16NU2R8D16BR12UL6NL4R4BRENR
8D8NR4D8BRBBRBUL6RBDBLSF 8"

930 DRAW"BMO@,180;Ul6R8D16NL8BRBU
16R8D8LBFB8BR16NU4RBUBLBUBRBD4S4A"
ggg A$=INKEYS$:IF AS$S=CHRS$(13) THEN
950 IF AS$="S"THENS5@@ELSE940

960 RX=JOYSTK (@) :RY=JOYSTK(1) :LX
=JOYSTK(2) :LY=JOYSTK(3)

978 IF PR=2THENX=LX:Y=LY ELSE X=
RX:Y=RY

980 L=INT(Y/16) :C=INT((Y-16*L)/4
) :R=INT(X/16)

998 GOSUB1249

1000 F=PEEK(65280)

1010 IF PR=1THEN1040

1620 CO=BLU

1630 IF F<>125ANDF<>253THEN1060
ELSE1079

1040 CO=YEL

1050 IF F=1260RF=254THEN1070
1060 PUT(H-4,V-4)-(H+4,V+4) ,W,PS
ET:GOTO960

1878 PUT(H-4,V-4)-(H+4,V+4) ,W,PS
ET

1080 IF PPOINT(H,V)<>GRN THEN960
1090 PAINT(H,V),CO,RED

1100 M=R+4*C+16*L:IF PR=1THEN PO
KEVA+M,&HE7 ELSE POKEVA+M,25
1110 RETURN

ilZB ON L+l GOTO01136,1146,1156,1
60

1139 Vv=8:G0T01170

1140 V=56:GOT01170

1150 v=104:G0OT01178

1160 v=152

1179 ON C+1 GOTO01180,1196,1260,1
210

1180 H=135:G0T01220

1190 V=V+10:H=125:G0T01220

1200 V=V+20:H=115:G0T01220

1210 V=V+30:H=105

1220 H=H+20*R

1239 RETURN

1249 GOSUB1129@

1250 GET(H-4,V-4)-(H+4,V+4) ,W,G
1260 LINE(H-2,V)-(H+2,V),PRESET
1270 LINE(H,V-2)-(H,V+2) ,PRESET
1280 RETURN

1290 IF PR=1THEN C$="C2"ELSE C$=
no3n

1300 DEFUSRO=WI

1310 A=USRO(0)

1320 IFPEEK(WO) <>@THEN14060

1330 X=PEEK(X1) :Y=PEEK(X2)

1340 L1=INT(X/16) :Cl=INT((X-16*L
1)/4) :R1=X-4*Cl-16*L1

1350 L2=INT(Y/16) :C2=INT((Y-16*L
2)/4) :R2=Y-4*C2-16*L2

1360 R=R1:C=Cl:L=L1:GOSUB112@:XX
=H:YY=V:R=R2:C=C2:L=L2:GOSUB1120
1370 LINE(XX,YY)-(H,V),PRESET
1380 DRAW"BM10,90"+CS+WIS+"BR6D1
2BD2D2BR6U2BU2U12BR6D12BD2D2"
1399 PR=0

1400 RETURN

1410 IFNP<>@THEN1440

1420 IF PEEK(VA)=4THEN X=(RND(2)
-1) *3ELSE X=RND(2) +20

143@ NP=1:GOTO01478

1449 DEFUSR1=MO

1450 A=USR1(0)

1460 X=PEEK(X1)

1470 POKEVA+X,25

1480 L=INT(X/16) :C=INT((X-16*L)/
4) :R=X-4*C-16*L

1500 GOSUB1240

1519 FORK=@TO5

1520 FORI=@TO1l0@:NEXTI

1530 PUT(H-4,V-4)-(H+4,V+4) ,W,PS
ET:FOR I=0TOl00:NEXTI

1540 GOSUB1250:NEXTK

1550 PUT(H-4,V-4)-(H+4,V+4) ,W,PS
ET

1560 PAINT(H,V) ,BLU,RED

15780 GOSUB1298@

1580 RETURN

END
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Program Listing 2. 4NRow, Assembly Version

Lv
LD
Wwo
X1
X2
N

VA
PL
*

WIN

CKO15

CK1631

CK3247

CK4851

06690 CK5255

3C00 00110
3Co0 00120
3Co1 00130
3co3 00140
3Co4 008150
3ce5 00160
3Co6 00170
3Ce7 00180
3C47 00190
00200
3C93 00210
3C93 108E 3C47 00220
3C97 Cé 01 00230
3C99 8E 3ce7 00240
3C9C 80250
3C9C 17 0128 00260
3C9F 1627 0166 00270
3CA3 30 g1 060280
3CAS5 8C 3C43 00290
3CA8 2F F2 00300
3CAA CE 0000 00310
3CAD C6 04 00320
3CAF 006330
3CAF 30 C9 3C07 00340
3CB3 17 0114 00350
3CB6 1027 BOOEF 00360
3CBA 30 C9 3Cp8 80370
3CBE 17 0169 06380
3CCl 1027 00E4 006390
3CC5 30 C9 3C09 00400
3CC9 17 00FE 00410
3CCC 1827 86D9 60420
3CDO 30 C9 3COA 00430
3CD4 17 00F3 00440
3CD7 1027 08CE 00450
3CDB 33 Cc8 10 008460
3CDE 1183 00308 00470
3CE2 2F CB 00480
3CE4 C6 10 00490
3CE6 CE 0000 06500
3CE9 00510
3CE9 30 C9 3C07 008520
3CED 17 @0DA 00530
3CF@ 1027 86B5 08540
3CF4 33 41 88550
3CF6 1183 0@0F 008560
3CFA 2F ED 008570
3CFC C6 05 80580
3CFE CE 0000 808590
3p61 00600
ONALS
3D01 3@ C9 3C07 00610
3p@5 17 00C2 00620
3Dp@8 1827 @A9D 80630
3p@c 33 c8 10 00640
3DGF 1183 08380 00650
S
3D13 2F EC 00660
3D15 C6 03 00670
ER LEFT DIAGONAL ON A LEVEL
3D17 CE 0003 80680
3D1A
GONALS
3D1A 38 C9 3CP7 00700
3D1E 17 0BA9 00710
3D21 1027 0084 80720
3D25 33 C8 10 00730
3D28 1183 0633 060740
3p2C 2F EC 00750
3D2E C6 14 00760

ORG
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB

EQU
LDY
LDB
LDX
EQU
LBSR
LBEQ
LEAX
CMPX
BLE
LDU
LDB
EQU
LEAX
LBSR
LBEQ
LEAX
LBSR
LBEQ
LEAX
LBSR
LBEQ
LEAX
LBSR
LBEQ
LEAU
CMPU
BLE
LDB
LDU
EQU
LEAX
LBSR
LBEQ
LEAU
CMPU
BLE
LDB
LDU
EQU

LEAX
LBSR
LBEQ
LEAU
CMPU

BLE
LDB

LDU
EQU

LEAX
LBSR
LBEQ
LEAU
CHPU
BLE

LDB

$3C00

1  LEVEL OF PLAY

2 LAST ADR FOR MATCHING

1 WON FLAG

1  START POSITION FOR WIN

1§ LAST POSITION FOR WIN

1  MAX VALUE OF STRAIGHT LINE

64 ARRAY OF BOARD VALUES

76 ARRAY OF POSSIBLE PLAY VALUES

* CHECK FOR WIN SUBROUTINE

#PL ADR OF POSSIBLE PLAYS

#1 INCREMENT VALUE

#VA ADR OF ARRAY VALUES

* CHECK PLAYS @-15

WINLOP CHECK EACH COLUMN

WON IF WON, GO TO SET FLAG

1,X INCREMENT TO ADD TO START CHECK
#VA+68 CHECK FOR LAST VALUE

CK@1l5 LOOP IF NOT FINISHED

#0 SET OFF-SET

#4 SET INCREMENT

* CHECK EACH ROW

VA,U LOAD START ADR

WINLOP CHECK FOR ROW WIN

WON IF WIN, GO SET FLAG

VA+l,U INCREMENT TO NEXT ROW
WINLOP CHECK FOR WIN

WON IF WIN, GO SET FLAG

VA+2,0 INCREMENT TO NEXT ROW
WINLOP CHECK FOR WIN

WON IF WIN, GO SET FLAG

VA+3,U INCREMENT TO NEXT ROW
WINLOP CHECK FOR WIN

WON IF WIN, GO SET FLAG

16,0 INCREMENT FOR NEXT LEVEL

#48 IS THIS ALL ROWS?

CK1631 NO,LOOP

#16 SET INCREMENT FOR LEVEL TO LEVEL
#0 SET OFF-SET

* CHECK LEVEL TO LEVEL

VA,U GET START POSITION

WINLOP CHECK FOR WIN

WON IF WIN, GO SET FLAG

1,U INCREMENT TO NEXT POSITION

#15 IS THIS ALL LEVEL TO LEVELS?
CK3247 NO, LOOP

#5 SET INCREMENTS FOR LEVEL DIAGONAL
#0 SET OFF-SET

* CHECK UPPER LEFT TO LOWER RIGHT DIAG

VA,U GET START POSITION

WINLOP CHECK FOR WIN

WON IF WIN, SET FLAG

16,U INCREMENT FOR NEXT DIAGONAL

#48 IS THIS ALL LEFT TO RIGHT DIAGONAL

CK4851 NO, LOOP
#3 SET INCREMENT FOR UPPER LEFT TO LOW

#3 SET OFF-SET
* CHECK UPPER RIGHT TO LOWER RIGHT DIA

VA,U GET START POSITION
WINLOP CHECK FOR WIN

WON IF WIN, SET FLAG

16,0 INCREMENT OFF-SET
#51 CHECK FOR ALL DIAGONALS
CK5255 LOOP

#20 SET INCREMENT

3D30 CE 0000 00770
3D33 00788 CK5659
ONALS
3D33 30 C9 3C07 0806790
3D37 17 0090 00800
3D3A 1027 006B 00810
3D3E 33 41 060820
3D4@ 1183 0603 00830
NT?
3D44 2F ED 00840
3D46 C6 oc 00850
3D48 CE 080C 00860
3D4B 00878 CK6063
R BACK
3D4B 30 C9 3C07 00880
3D4F 8D 79 00890
3D51 27 56 00900
3D53 33 41 00910
3D55 1183 QOOF 080920
3D59 2F FO 00930
3D5B Cé6 11 00940
3D5D CE 0000 00950
3D60 00968 CK6467
RIGHT
3D60 30 C9 3C07 00970
3D64 8D 64 00980
3D66 27 41 00990
3D68 33 44 01000
3D6A 1183 @00C 01010
3D6E 2F FO 01020
3D70 Cé oF 61030
3D72 CE 0063 01040
3D75 81650 CK6871
R LEFT
3D75 38 C9 3C07 01060
3D79 8D 4F 01070
3D7B 27 2C 01080
3D7D 33 44 01090
3D7F 1183 @00F 01100
3D83 2F F@ 91110
3D85 C6 15 01128 CK72
WER RIGHT THROUGH DIAGONAL
3D87 8E 3coe7 911390
3D8A 8D 3E 01140
3D8C 27 1B 01150
3DBE C6 13 01168 CK73
3D90 8E 3CeA 61178
3D93 8D 5 01186
LEFT THROUGH DIAGONAL
3p95 27 12 91190
3D97 C6 0D 01200 CK74
3D99 8E 3C13 91210
3D9C 8D 2C 01220
DIAGONAL
3D9E 27 89 01230
3DAB C6 0B 01248 CK75
3DA2 BE 3Cl6 01250
3DAS5 8D 23 01260
OWER LEFT
3DA7 26 1B 01278
3DA9 01280 WON
3DA9 34 04 01298
3DAB 1F 10 81300
3DAD 83 3ce7 01310
3DBO F7 3Co5 01320
3DB3 35 04 01330
3DB5 86 83 01340
3DB7 3D 01350
3DB8 F@ 3Ce5 01360
3DBB 50 01370
3DBC F7 3Co4 081380
3DBF 7F 3Ce3 91390
3pC2 28 05 01400
3DC4 86 FF 01418 NOWIN

LDU
EQU

LEAX
LBSR
LBEQ
LEAU
CHMPU

BLE
LDB
LDU
EQU

LEAX
BSR
BEQ
LEAU
CMPU
BLE
LDB
LDU
EQU

LEAX
BSR
BEQ
LEAU
CMPU
BLE
LDB
LDU
EQU

LEAX
BSR
BEQ
LEAU
CMPU
BLE
LDB

LDX
BSR
BEQ
LDB
LDX
BSR

BEQ
LDB
LDX
BSR

BEQ
LDB
LDX
BSR

BNE
EQU
PSHS
TFR
SUBD
STB
PULS
LDA
MUL
SUBB
NEGB
STB
CLR

LDA

#0 SET OFF-SET
* CHECK UPPER BACK TO LOWER FRONT DIAG

VA,U GET START POSITION

WINLOP CHECK FOR WIN

WON IF WIN, SET FLAG

1,0 INCREMENT OFF-SET

#3 IS THIS ALL UPPER BACK TO LOWER FRO

CK5659 NO, LOOP

$#12  SET INCREMENT

#12 SET OFF-SET

*  CHECK DIAGONALS UPPER FRONT TO LOWE

VA,U GET STARTING POSITION

WINLOP CHECK FOR WIN

WON IF WIN, SET FLAG

1,U INCREMENT OFF-SET

#15 CHECK FOR ALL THESE DIAGONALS
CK6063 IF NOT ALL, LOOP

#17 SET INCREMENT

#0 SET OFF-SET

* CHECK DIAGONALS UPPER LEFT TO LOWER

VA,U GET START VALUE

WINLOP CHECK FOR WIN

WON IF WIN, SET FLAG

4,0 INCREMENT OFF-SET

#12 IS THIS ALL DIAGONALS?

CK6467 IF NOT ALL, LOOP

#15 SET INCREMENT

#3 SET OFF-SET

* CHECK DIAGONALS UPPER RIGHT TO LOWE

VA,U GET START POSITION

WINLOP CHECK FOR WIN

WON IF WIN, SET FLAG

4,0 INCREMENT OFF-SET

#15 IS THIS LAST DIAGONAL?

CK6871 NO, LOOP

#21 SET INCREMENT FOR UPPER LEFT TO LO

#VA SET POSITION

WINLOP CHECK FOR WIN

WON IF WIN, SET FLAG

#19 SET INCREMENT

#VA+3 SET OFF-SET

WINLOP CHECK WIN UPPER RIGHT TO LOWER

WON IF WIN, SET FLAG

#13 SET INCREMENT

#VA+12 SET START POSITION

WINLOP CHECK LOWER RIGHT TO UPPER LEFT

WON IF WIN, SET FLAG

#11 SET INCREMENT

#VA+15 SET START POSITION

WINLOP CHECK DIAGONAL UPPER RIGHT TO L

NOWIN IF NOT WIN, SKIP

* SET WON FLAG

B SAVE INCREMENT

X,D COPY CURRENT ADR

#VA SUBSTRACT BEGINNING ADR
X2 STORE LAST OFF-SET

B RESTORE STACK

#3 GET NUMBER OF INCREMENTS

X2 SUBSTRACT LAST POSITION
COMPLEMENT VALUE

X1 SAVE BEGINNING POSITION
WO CLEAR WON FLAG

CKRTN GO RETURN

#-1 SET FLAG FOR NO WIN

Listing 2 continued




SAVE THE LIFE of
YOUR PROJECT!

OPERATE with the
PROPER TOOLS!

JBM's MIDWARE line of quality software, is available

on either five and one-quarter or eight inch diskettes. For more information. contact:
All of JBM's software packages come complete with et BHCH ' '
comprehensive user's manuals. ng fBM Group, Inc. the
332 West Church Road = L
7 King of Prussia, PA USA 19406
JBM'S MIDWARE | st =
TWX: 510-660-3999 g‘nup
f or OS 9 190
VISA and MASTERCARD accepted. g

0S9 ' is aregistered trademark of Microware Corporation.
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Listing 2 continued

3DC6 B7 3ce3
3DCY 39

3pca
3DCA 4F
3DCB AB 84
3DCD 3A
3DCE AB 84
3DD@ 3A
3DD1 AB 84
3DD3 3A
3DD4 AB 84
3DD6 A7 AD
3pD8 81 64
3DDA 27 22
3pDC 81 9C
3DDE 39

3DDF
3DDF 8E 3C47
3DE2 F6 3Co0
EL OF DIFFICULTY
3DE5 30 85
3DE7 BF 3Cco1
3DEA 86 32
3DEC C6 CE
3DEE 8E 3C47
3DF1 Al 84
3DF3 26 04
3DF5 30 g1
3DF7 20 F8
3DF9 1@8E 3C47
3DFD El A4
ALUE
3DFF 26 04
3EA1 31 21
3E@3 20 F8
3E@5 CE  3C47
3EA8 86 32
3EQA Al c4
3E@C 27 12
3EQE E1 c4
3E10 27 0E
3E12 A6 Cc4
3E14 Al 84
3E16 2F 82
3E18 1F 31
3E1A Al A4
3E1C 2C 02
3E1E 1F 32
3E20 33 41
3E22 11B3 3C@1
3E26 2F E@
3E28 A6 84
3E2A 81 4B
3E2C 2C 08
3E2E A6 A4
3E30 81 CE
3E32 2C 02
3E34 1F 21
3E36 1F 16
3E38 83 3C47
3E3B 1F 98
3E3D 7F 3C06
3E40 81 48
3E42 2D 25
3E44 2E 06
3E46 4F
3E47 C6 15
3E49 16 08A5
3E4C 81 49
3E4E 2E a7
3E50 86 03
3E52 C6 13

01420
01430
01440
01450
91460
01470
01480
01490
81500
81510
01520
61530
01540
81550
01560
01570
01580
01590
01600
01610
01620

01630
01640
01650
01660
01670
01680
01690
01700
01710
01720
01730

01740
81750
01760
81770
01780
01790
01800
01810
01820
01830
01840
81850
01860
01870
01880
01890
01960
01910
01920
01930
01940
01950
061960
01970
01980
01990
02000
02010
02020
02030
02040
02050
02060
02070
02080
02090
82100
02110
62120
02130

CKRTN
*

WINLOP

LOPRTN
*

MOVE

FINDJ

GETK
FINDK

FINDM
MLOOP

INCU

STA
RTS

EQU
CLRA
ADDA
ABX
ADDA
ABX

ABX
ADDA
STA
CMPA
BEQ
CMPA
RTS

EQU
LDX
LDB

LEAX
STX
LDA
LDB
LDX
CHMPA
BNE
LEAX

LDY
CMPB

BNE
LEAY

LDU
LDA
CMPA

CMPB
BEQ
LDA
CMPA
BLE
TFR
CMPA
BGE
TFR
LEAU
CMPU
BLE
LDA
CMPA
BGE
LDA
CMPA
BGE
TFR
TFR
SUBD
TFR
CLR N
CMPA
BLT
BGT
CLRA
LDB
LBRA
CMPA
BGT
LDA
LDB

WO
RETURN TO BASIC

* CHECK FOR WIN
CLEAR SUMMING REGISTER

(X ADD 1ST POSITION VALUE
INCREMENT POSITION

(X ADD 2ND POSITION VALUE

INCREMENT POSITION

(X ADD 3RD POSITION VALUE

INCREMENT POSITION

X ADD 4TH POSITION VALUE
Y+ STORE POSITION VALUE IN PL ARRAY

#108 CHECK FOR PLAYER 2 WIN
LOPRTN IF WIN, RETURN
#-100 CHECK OF PLAYER 1 WIN

RETURN COND CODE Z=1 WIN;Z=0 NO WIN

* SUBROUTINE FOR COMPUTER'S PLAY
#PL GET PL ARRAY ADR
LV GET MAXIMUM PLAY TO BE CHECKED--LEV

B,X GET LAST ARRAY ADR TO BE CHECKED
LD SAVE ADR

#5680 GET POSITIVE VALUE FOR FULL LINE
#-50 GET NEGATIVE VALUE FOR FULL LINE
#PL GET ADR OF PLAY ARRAY

X COMPARE FOR FULL LINE

GETK NOT FULL CONTINUE

1,X INCREMENT FOR NEXT PLAY VALUE
FINDJ LOOP

#PL GET ADR OF PLAY ARRAY

Y CHECK FOR FULL LINE WITH NEGATIVE V

FINDM CONTINUE IF NOT FULL LINE
1,Y INCREMENT ADR

FINDK LOOP

#PL GET ADR OF PLAY ARRAY

#56 GET FULL LINE POSITION VALUE
,U CHECK FOR FULL LINE + VALUE
INCU SKIP FULL LINES

,U CHECK FOR FULL LINE - VALUE
INCU SKIP FULL LINES

,U GET VALUE FOR PLAY

,X COMPARE TO CURRENT MAX

CKK IF </=, SKIP

U,X NEW MAX, COPY

,Y COMPARE TO CURRENT MIN

INCU IF >/=, SKIP

U,Y NEW MIN, COPY

1,U INCREMENT PLAY ARRAY INDEX

LD CHECK FOR LAST ADR TO CHECK
MLOOP IF NOT, LOOP

,X GET MAX VALUE

#75 WILL NEXT MOVE MAKE A WIN?
GO YES, GO ON

,Y GET MIN VALUE

#-56 WILL PLAYER WIN ON NEXT MOVE?
GO NO, GO ON

Y,X SET NEXT PLAY TO BLOCK

X,D COPY PLAY ARRAY ADR

#PL GET INDEX FOR ARRA

B,A COPY VALUE

CLEAR CURRENT POSSIBLE NEXT PLAY INDEX
#72 CHECK FOR PLAY ARRAY INDEX 72
S68 IF INDEX < 72,CHECK OTHERS
S73 IF INDEX>72,CHECK OTHERS

CLEAR VALUE

#21 SET INCREMENT VALUE
LOOP GO GET NEXT PLAY

#73 CHECK FOR INDEX OF 73
S74 IF >,CHECK NEXT

#3 GET START INDEX

#19 GET INCREMENT

3E54

3E57

3E59
3E5B
3E5D
3ESF
3E62
3E64
3E66
3E69
3E6B
3E6D
3E6F
3E71
3E72
3E74
3E76
3E78
3E7B
3E7D
3E7F
3E81
3E83
3E84
3E86
3E88
3E8A
3E8C
3EBE
3E90
3E92
3E94
3E96
3E98
3E9A
3E9C
3E9E
3EAQ
3EA2
3EA4
3EA6
3EA7
3EA9
3EAB
3EAD
3EAF
3EB1
3EB3
3EBS
3EB7
3EB8
3EBA
3EBC
3EBE
3ECO
3EC2
3EC4
3EC6
3EC8
3ECA
3ECC
3ECE
3ED@
3ED2
3ED4
3ED6
3ED8
3EDA
3EDC
3EDE
3EE@
3EE2
3EE4

16
81
2E
86
Cé
16
86
Cé
16
81
2D
80
Cé
3D
CB
1F
C6

069

02140
02150 S74
02160
02170
62180
02190
02200 S75
02210
02220
02230 S68
02240
82250
02260
022780
02280
82290
02300
02310
02320 S64
02330
02340
02350
02360
02370
02380
02390
02400 S60
02410
02420
02430
02440
02450 S56
02460
82470
02480
02490
92508 S52
02510
02520
02530
02540
82550
02560
82570
092580
02590 S48
02600
02610
02620
02630
02640
02650
02660
02670 S32
02680
02690
02700
02710
02720 S16
82730
02740
02750
02760
02770
02780 S24
02799
02800
02810
02820 S20
02830
02840
02850
028608 SET16

LBRA
CMPA
BGT
LDA
LDB
LBRA
LDA
LDB
LBRA
CMPA
BLT
SUBA
LDB
MUL
ADDB
TFR
LDB
LBRA
CMPA
BLT
SUBA
LDB
MUL
TFR
LDB
BRA
CMPA
BLT
SUBA
LDB
BRA
CMPA
BLT
SUBA
LDB
BRA
CMPA
BLT
SUBA
LDB

LOOP GO GET NEXT PLAY
#74 CHECK INDEX FOR 74
§75 IF >,CHECK NEXT
#12 GET START INDEX
#13 GET INCREMENT
LOOP

#15 GET START INDEX
#11 GET INCREMENT
LOOP

#68 CHECK INDEX

S64 IF <,CHECK OTHERS
#68 REMOVE OFF-SET

#4 SET INCREMENT

MULTIPLY

#3 INCREMENT FOR 4TH POSITION
B,A COPY START INDEX
#15 GET INCREMENT

LOOP

#64 CHECK FOR INDEX 64
S60 IF <,CONTINUE

#64 SUBTRACT FOR OFF-SET
#4 SET OFF-SET
MULTIPLY

B,A COPY START INDEX
#17 GET INCREMENT

LOOP

#60 CHECK INDEX

S56 IF <,CONTINUE

#48 REMOVE OFF-SET

#12 SET INCREMENT

LOOP

#56 CHECK INDEX

S52 IF<,CONTINUE

#56 REMOVE OFFSET

#20 GET INCREMENT

LOOP

#52 CHECK INCREMENT
S48 IF <,SKIP

#52 REMOVE OFFSET

#16 INCREMENT

MUL MULTIPLE

ADDB
TFR
LDB
BRA
CMPA
BLT
SUBA
LDB
MUL
TFR
LDB
BRA
CMPA
BLT
SUBA
LDB
BRA
CMPA
BLT
CMPA
BLT
ADDA
BRA
CMPA
BLT
ADDA
BRA
CMPA
BLT
SUBA
BRA
SUBA

#3 ADD OFFSET

B,A COPY START INDEX
#3 INCREMENT

LOOP

#48 CHECK INDEX

S32 IF <,SKIP

#48 REMOVE OFFSET
#16 INCREMENT

MULTIPLY

B,A COPY START INDEX
#5 INCREMENT
LOOP

#32 CHECK INDEX
S16 IF <,SKIP
#32 REMOVE OFFSET
#16 INCREMENT
LOOP

#16 CHECK INDEX
D015 IF <,SKIP
#28 CHECK INDEX
S24 IF <,SKIP
#2060 ADD OFFSET
SETB

#24 CHECK INDEX
520 IF <,SKIP
#8 ADD OFFSET
SETB

#20 CHECK INDEX
SET16 IF <,SKIP
#4 SET OFFSET
SETB

#16 SET OFFSET

Listing 2 continued




LOOP TO SELECT NEXT PLAY
#VA ADR OF VALUE ARRAY
A,X GET START VALUE ADR
LOOPCK GO CHECK IT

B,A COPY START INDEX
INCREMENT TO NEXT ADR

#1 SET INCREMENT

#4 SET INCREMENT
*

LOOP
#4 SET INCREMENT

MUL MULTIPLY

TFR
LDB
EQU
LDX

LOOPCK
INCREMENT TO NEXT ADR
LOOPCK

LOOPCK
INCREMENT TO NEXT ADR

LDB
BRA
LDB
LEAX
BSR
ABX
BSR
ABX
BSR
ABX
BSR
TFR

92938 LOOP

02878 SETB
92898 DO15
02900
92910
02920
02940
02950
02960
02970
02980
02999
03000
03010
03020
093030
03040
03050

02880

04
a7
04
98
01
3EF1
3ce7
86
12
oF
aC
09
38

3EE6 C6
3EE8 20
3EEA C6
3EEC 3D
3EED 1F
3EEF C6
3EF1 8E
3EF4 38
3EF6 8D
3EF8 3A
3EF9 8D
3EFB 3A
3EFC 8D
3EFE 3A
3EFF 8D
3F@1 1F
3F@3 83

Listing 2 continued

U,D COPY NEXT MOVE ADR

#VA SUBTRACT ARRAY START ADR

X1 SAVE INDEX

RETURN

SUBD
STB
RTS

3ce7
3Co4

3F@B6 F7

03060

3F@9 39

#25 OCCUPIED BY PLAYER 2?

* SEARCH FOR BEST PLAY
DORTN YES, SKIP

(X GET FIRST VALUE

EQU
LDA
CMPA
BEQ

03078 LOOPCK

03080
03090
03100

3FBA
84
19
OE
E7
[]:Y

3FBA A6
3F@C 81
3F@E 27
3F19 81

SKIP

#-25 OCCUPIED BY PLAYER 1?
IS IT MAX?

DORTN YES,

N
DORTN NO,SKIP

N SAVE NEW MAX
X,U0 COPY ADR

RETURN

CMPA
BEQ
CMPA
BLT
STA
TFR
RTS
END

03170 DORTN

03110
83128
93130
93140
083150
03160
63180

3Co6
85
3Ce6
13
0000
00008 TOTAL ERRORS
3C9cC
3CAF
3CE9
3pg1
3D1A
3D33
3D4B
3D68
3D75
3D85
3D8E
3D97
3DAg
3E1A
3DC9
3EEA
3F1E
3DF1

3F12 27
3F14 Bl
3F17 2D
3F19 B7
3F1C 1F
3F1E 39
CKO15
CK1631
CK3247
CK4851
CK5255
CK5659
CK6063
CK6467
CK6871
CK72
CK73
CK74
CK75
CKK
CKRTN
DO15

DORTN
FINDJ
FINDK
FINDM
GETK
GO

3E94
3E8A
3E7B
3E69
3E4C
3E57
3E62
3EE4
3EE6
3Co7
3C93

WINLOP 3DCA

S56
S60
S64
S68
S73
S74
S75
SET16
SETB
VA
WIN

3co3
3DA9
3Cco4

WO
WON
X1

END

3CP5

X2

3DFD
3EB5
3DF9
3E36
3E20
3Col
3EF1
LOOPCK 3F@A
3Co0
3E@A8
3DDF
3Co6
3DC4
3C47
3EC8
3EDC
3ED4
3EBE
3EAF
3E9E

INCU
LD
LOOP
LOPRTN 3DDE
LV
MLOOP
MOVE
N
NOWIN
PL
S16
S20
S24

S32
S48
s52

M
fTAPE CAROUSEL

stereo too!

5.00 E
T™W

ORE

S0 E
SPECIAL!

$13.00 EACH

Holds up to 25 cassettes in individual compartments. Units are
stackable and revolve for easy access. Clear plastic sliding
covers keep tapes dust-free (tapes not included). Great for your

MARK DATA PRODUCTS

ENDICOTT SOFTWARE -

JOYSTICKS

.

SUPER-PRO

REPLACEMENT
KEYBOARD KIT

Bestavailable! Smoothprofessionaltouch.
Identical keyboard layout eliminates re-
learning key locations. Simple installation!
No soldering or wiring. Professional
appearing installation. Computers made
after or about Oct. 1982 require adapter.
KEYBOARD: $69-85_
SPECIAL! $64.95

J

DEALER& CLUB INQUIRIES INVITED

“Inuse, we foundthe ENDICOTT
JOYSTICK to be smooth and re-
sponsive...built to last. the Endi-
cott model is a solid buy".
the RAINBOW, Oct. 1982

$19.95 EACH
TWO FOR
$37.95

all the

"..provided the best feel of
joysticks
..(a) rugged unit at an af-
forcable price.”
-80micro, March 1983
6 Month Warranty. No adaptor- plugsrightin!

tested.

NEW DISCOUNTS
ON SOFTWARE!

wSee List of Advertisers on page 130

CUSTOM SOFTWARE ENGINEERING

10% OF

Send us any current ad showing a lower price than ours on anything we carry and we will honor it (mail order only). Don’t forget, WE PAY SHIPPING!

LIST PRICE
OF ONE

#DISK DATA HANDLER: Data Base Management $54.95
Fantastic' Powerful and versatile! Configure 10 your own (SUPPLIED
requirements You deline sort on any or all fields. (32K or 64K)  ON TAPE)

B-5 T o

MONEY (Gr 2:3-4) Helps teach money system $19.95 L

BORROW (Gr 2-3-4) Practice subtraction skills $19.95

CARRY (Gr 2-3-4) Practice addition skills $19.95 =

MATHFACT (Gr 1 to 5) First level allows +, — x or = with $16.95 -
graphic assistance Second level w/o assistance.

ABC'3 Type lefters 1o the tune of the alphabet song $ 9.95 -

SPECTRAL ASSOCIATES T

* LANCER A Jousting good time $24.95 st 95

*MS. GOBBLER Gobbler's female counterpart $24.95 $28.95

WHIRLYBIRD RUN Like Scramble $24.95 328.95

STORM ARROWS Exciting maze chase $24.95 $28.95

LUNAR ROVER PATROL Like Moon Patrol $24.95 $28.95

SPACE SENTRY Aliens/radar/retueling/fast $18.95 $22.95

PLANET INVASION Quick action Defender $24.95 $28.95

ALPHA SEARCH Learn alphabet by capturing letters $16.95 $20.95
1-2 players

COMPUTERWARE T o

*JUNIOR'S REVENGE Similar to the arcade $28.95 331.95

*TIME PATROL Travel ime warp. meet foes & friends $24.95 $29.95
*HYPER ZONE Cockpit view of 3D graphics $26.95 $29.95

*GRAN PRIX Test your dnving skill $21.95 $26.95

*MOON HOPPER Get to moon-base alive $24.95 $20.95

BLOC HEAD QO-bert lives' (16K T or D) $26.95 $20.95

ELITE SOFTWARE T D

ELITE:-WORD Excellent Word Processort $59.95 $50.95

*ZAKSUND Fantastic! $26.95 $29.95

ELITE-CALC (16.32. 64K) Powerful spreadsheet' $59.95 $59.95

ADAPTER: $4.95
LIST PRICE

1 50/0 OFF OF TWO OR THREE

We will not be undersold!

COGNITEC ¥ o
TELEWRITER 84 (For 16, 32, or 64K) $49.95 $50.95
THE word processor for the CoCo'

ANTECO SOFTWARE T ROMPK
8-BALL (POOL) All balls shown. Full Cue control - $29.95
PINBALL 3 different layouts' $24.95 $20.95
INTERGALACTIC FORCE Expenence trench warfare in $24.95 $20.95

your X-Wing fighter
DATASOFT T o
ZAXXON The official one! $39.95 3$39.95

Additional listings in our free catalog - call or write.
*Requires 18K Ext. Basic Minimum Requires 32K Ext. Basic Minimum.
Others 16K Std. Basic Minimum.

DISK REQUIRES 32K UNLESS OTHERWISE NOTED.

ALL SALES FINAL - NO RETURNS UNLESS DEFECTIVE.

WE PAY SHIPPING!
Other companies ask you to ADD 81, 82, 83, or more for shipping
WE NEVER DO to U.8.A., Canada, Mexico.
Add $2.00 for C.0.D. (U.S.A. Only). Allow 2 weeks for check to clear.

SHIPPING-ALL OTHER COUNTRIES: Add $2.00 for each software item.

Add $3.00 for each Joystick, $10.00 for each carousel and $10.00 for each keyboard.

Items will be shipped alr mall.
ALL PAYMENTS MUST BE IN U.S. FUNDS

ENDICOTT SOFTWARE
P.0. Box 12543, Huntville, AL 35815
(2051536-4400

PHONE OPEN 7 DAYS A WEEK!

20% OFF o

PROGRAMMERS INSTITUTE

LIST PRICE
FOUR OR MORE

T

#COLOR ACCOUNTANT The best personal financial $74.95
package available
MARK DATA PRODUCTS T
COSMIC CLONES Challenging' $24.95
EL BANDITO Get the food and run $24.95
TOM MIX T
#CU*BER See O-BERT hop' $27.95
#BUZZARD BAIT Fast Action Joust' $27.95
#AIR TRAFFIC CONTROLLER Control landing 8 taking oft ~ $28.95
of many planes
THE FROG Cross highway and river $27.95
*SPACE SHUTTLE Control the Space Shuttie $28.95
*DONKEY KING 4 Screens - Full action' $26.95
*COLOR GOLF Challenging' Uses full set of clubs, $17.95
TRAP FALL Many "Pitfalls” here! $27.95

PETROCCI FREELANCE ASSOCIATES
T

#INSPECTOR CLUESEAU Find the murderer in this $19.95
excellent graphic adaptation of Clue
*BOWLING SECRETARY Helps track entire league $24.95

PRI!CKLY-PEAR SOFTWARE

Special Discounts: Take 15% OFF List Price Of 1.2 or 3

T
ADVENTURE IN WONDERLAND Great adventure! "ELIZA” $24.95
type intelligence Talk in sentences'

THE DISK MANAGER A “must have™ utility

THE DISK MASTER Excellent utiity'

# FLIGHT Realistic fight simulator $19.95
*VIKING Go from peasant 1o King! $19.95
*GANGBUSTERS Lead a life of cnime and win' $19.95
COLORKIT Full of powerlul software development tools $29.95

A fantastic utility!
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D
$30.95
$31.95
$30.95
$20.95

$30.95

D
$29.95

$29.95
$24.95
$24.95
$24.95
$24.95
$34.95
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UTILITY

BY BRAD WATSON

CC/ZAP

—Golo—

I here are few programming utili-

ties for the advanced program-
mer—especially utilities written for use
with Radio Shack’s disk system. For
that reason, I decided to write a Zap
type of program so the contents of a
particular sector can be viewed and
then edited easily.

CC/ZAP uses the unique DSKI$
and DSKOS$ functions, which let you
read and write individual sectors di-
rectly to and from memory (actually
two string variables).

For the sake of simplicity, I dis-
played the whole track/sector on the
screen in ASCII format. From there,
the user can either page forward or
backward to other track/sectors, or

Read and write individual
sectors directly to and
from memory with this
advanced CoCo utility.

go into the modify mode to edit the
contents of that particular track/sec-
tor. Table 1 is a summary of the com-
mands available from the keyboard. H

Address correspondence to Brad
Watson at 14844 Olmsted Drive, Den-
ver, CO 80239.

10 CLS:PRINT:PRINT"INSERT DISK I
N DRIVE ZERO"

20 INPUT"HIT <ENTER> TO CONTINUE
";AS$

30 CLS:CLEAR 1000

49 PRINT"TRACK SECTOR EDITOR"

50 PRINT"BY BRAD WATSON"

60 PRINT"JULY, 1983"

79 PRINT@256,"TRACK # (0-34)";
80 INPUTT:IFT<@ OR T>35 THEN 70
90 PRINT@288,"SECTOR # (1-18)";
160 INPUTS:IFS<1 OR S>18 THEN90
11¢ DSKI$ 0,T,S,A$,BS

120 CLS

139 FOR A=1152 TO 1279

140 POKE A,ASC(MIDS(AS,A-1151,1)
)

156 NEXTA

160 FORA=1280 TO 1487

170 POKE A,ASC(MIDS$(BS$,A-1279,1)
)

180 NEXTA

190 A$=HII:B$=II“

200 PRINT@@,"TRACK SECTOR EDITOR

210 PRINT@64,"TRACK";T,"SECTOR";
S

220 PRINT@96,STRINGS(32,"-");
23@ PRINT@416,"HIT <M> TO MODIFY
T/S CONTENTS";

240 PRINTQ448,"<+> OR <-> TO PAG
- ",

250 PRINT@384,STRINGS(32,"-");
260 TS$S=INKEYS:IFTS=""THEN260

270 IF T$="+" THEN GOSUB 316:GOT
011¢ ELSE IFT$="-" THEN GOSUB 34
#:GOTO118

280 IF T$="M" THEN GOSUB 370

299 IF T$=CHR$(12) THEN30

368 GOTO 200

319 S=S+1:IFS>18 THEN T=T+l:S=1

320 IF T>34 THEN T=34

330 RETURN

340 S=S-1:1FS<1 THEN T=T-1:S=18

35¢ IF T<@ THEN T=0

360 RETURN

370 X=1152

380 P=PEEK(X)

390 FORA=1TO 25

400 POKEX,207

410 TS=INKEYS$:IFTS$<>""THEN450 EL
SE NEXTA

420 FOR A=l TO 25

430 POKEX,P

440 TS$=INKEYS:IFTS<>""THEN460 EL

SE NEXTA

450 POKE X,P

460 IF T$=CHRS$(8) THEN X=X-1 ELS
E IF TS$S=CHRS(9) THEN X=X+l

470 IF T$="]" THEN X=X+2 ELSE IF
T$=CHR$(21) THEN X=X-2

489 IF T$=""" THEN X=X-32:IF X<1
152 THEN X=X+32

490 IF T$=CHR$(10) THEN X=X+32:1I

F X>1407 THEN X=X-32

500 IF T$="E" THEN RETURN

519 IF T$=" " THEN GOSUB 570

520 IF T$="W"THEN GOSUB 620

53¢ IF X<1152 THEN X=1152 ELSE I
F X>1407 THEN X=1407

540 PRINT@416,"<SPACEBAR> TO MOD
IFY ",

550 PRINT@448,"<E> TO EXIT, <W>

WRITES TO DISK";

Program Listing. CC/ZAP

In the Paging Mode:

+—Pages forward to the next track/sector

— —Pages backward to the previous track/
sector

CLEAR—Selects completely new track and
sector values

M—Goes into the Modify mode

In the Modify Mode:

Left Arrow—Moves cursor 1 byte to the left

Right Arrow—Moves cursor 1 byte to the
right

Shifted Left Arrow—Moves cursor 2 bytes
to the left

Shifted Right Arrow—Moves cursor 2 bytes
to the right

Up Arrow—Moves cursor 1 byte upward

Down Arrow—Moves cursor 1 byte down-
ward

Spacebar—Modifies current byte under
cursor

W—Writes modified track/sector to disk

E—Exits Modify Mode, and returns to Pag-
ing Mode

Table 1. Command Summary

System Requirements

16K RAM
Disk Basic

560 GOTO 380
57¢0 PRINT@448,STRINGS(32,32);:PR
INT@448,"MODIFY ("HEX$(P)") TO "

’

580 LINEINPUTPS:P=VAL("&H"+P§)
599 IF P<@ OR P>255 THEN 570

600 POKE X,P

610 RETURN

620 PRINT@448,"WRITING TO DISK..
.PLEASE WAIT ";

630 FORA=1152 TO 1279

640 AS=AS+CHRS (PEEK(A))

650 NEXTA

660 FORA=1280 TO 1407

670 B$=B$+CHRS (PEEK(A))

680 NEXTA

690 DSKO$@,T,S,AS,BS

700 PRINT@448,"HIT ANY KEY TO CO
NTINUE EDIT B

710 A$="":B$=""

720 IFINKEYS=""THEN720

738 RETURN
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Coming Next Month

Next month’s issue focuses on
science and the part your Color
Computer can play in it. In one
feature by James Hardy you will see
how the CoCo makes itself indispens-
able in the chemistry lab. Caitlin
Dangler presents a surprising look at
particle physics, and in ‘‘Are the

Stars Random—Part I,”’ the author

looks at randomness and solutions to
statistical problems.

A program called Snark will help
young children understand graphing
coordinates. May is also the month
for Re:FLEX, where you will get a
look at the Stylograph word pro-
cessor for FLEX and OS-9. The
Educated Guest tutors on Assembly-
language programming, and J.J.

Barbarello gives a business program
called Financial Transactions Tracker.

Our Review section features the
Speak-Up voice synthesizer by
Classical Computing, a new book,
25 Graphics Programs in Microsoft
Basic, a look at the Master Writer
word processor, and Scott Norman’s
review of the Super Stat graph pro-
gram.

Just for fun, Elmer’s Arcade goes
to the Pits of Ganymede, and you’ll
find a Yahtzee program called
Tricky Dice.

As usual, this issue of HOT CoCo
gives you what’s important, what
you want to know, and ways to en-
joy your Color Computer. ll

ATTENTION
SUBSCRIBERS

We occasionally make our mailing list available to
other companies or organizations with products or ser-
vices which we feel might be of interest to you. If you
prefer that your name be deleted from such a list,
please fill out the coupon below or affix a copy of your

mailing label and mail it to:

The Wayne Green Publications Group
HOT CoCo
P.O. Box 975
Farmingdale, NY 11737

Please delete my name
from mailing lists sent to
other companies or organizations.

name

address

+~See List of Advertisers on page 130

FLY the F16
Instrument

Flight
Yimul:
Simulator
Exciting simulation of jet flight
Mavigate a new course esach flight or
do serobatics. Instrument takeoffa fh\
and landings. variable control
sensitivity for beginner or expert. RAINBOW
Pully {nstrumented {ncluding *Heads Up® =il
display. Specify 16K or 32K ex. basic.
Tape $19.95 Direct save to CISK
LPVII/DMP 100 Descenders
abcdefght jk Imnopgretuvwxyz
User transparent machine language. " \\
Includes CHROUT: & program to modify RAINBOW
Telewriter- 64 by Cognitec to use CaRTINCA TON
—

the DESCENDERS program.

32K TAPE §15.95 Direct save to DISK

Add $1.00 for shipping to all orders.
We accept COD orders

KRY Software
P O Box 41395
St Petersburg, Fl

395
33743

(813)321-2840 9am - 5pm EST

¢ Integrates Keyboard and Monitor

e Accepts TC130 or similar color video
receiver

e Useable with Cartridges or Floppy
Disk/Controller

« Lifts and tilts Monitor for easier viewing

e Custom molded of reinforced fiberglass

e Silver-Gray or Off-White finish

$37.50plus $2.50 shipping & handling
NYS residents add 7% sales tax

Syracuse R & D Center
P.O.Box 125
Dewitt, NY 13214

(315) 437-4089

»174

Q&e‘s “SCAN ¢ OUT”
o $24.95

Made in USA

A’ to B’ Switch
RS 232 Analizer

TRS...MODEM [..gcan o our | TRS:+- MODEM
PRINTER d PRINTER
PLOTTER| CrU PLOTTER

Constant Monitoring. Designed for all
Built in A’ to B’ Selector. color Computers
Stays in line. (incl. MC-10)
Software Compatible.

Assembled Plastic Enclosure. ORDER NOW
Line Cords included. ONLY $24.95

(add $2.00 for shipping)
(FL Residents add $1.25 tax)

C.0.D. ORDERS ACCEPTED

National Research Group, Inc.
11580 Oakhurst Rd.
Largo, FL 33544

Multiple unit discount (4 or more) call for free quote and save!
* TRS-80 color computer is a registered trademark of Tandy Corp.

(813) 595-2853
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TUTORIAL

BY MARK D. GOODWIN

JOURNEY TO THE CENTER
OF THE ROM—PART VI

AT55-AT756
AT57-A758
AT59
AT5A-AT5B
A75C

AT5D-AT5E
AT5F-A760
AT61-A762
AT63-A764
AT765-A766
AT67-AT768
AT69-AT6A
A76B
A76C-A76D
AT6E-AT70
ATl

AT72
AT13-AT774
ATI5-AT76
ATT1-AT78
ATI9-ATTA
AT1B

ATIC-ATID
ATTE-ATTF
AT80-A781
AT782-A783
AT784-A785
AT86-A787
AT788-A789
AT8A-AT8B
AT8C-A78D
AT78E-AT8F
AT90-A791
AT792-A793
AT94-AT795

I his month’s installment of our ROM dissection cov-
ers locations A755 to AD46, and it includes routines
such as the Color Basic MOTOR command, various cas-
sette functions, graphics, SET and RESET commands,
joystick functions, and the command mode.—eds.

A755-A75C Read-Bit-from-the-Cassette Routine

Read a bit

B =Dbit duration
Decrement the duration
Carry = bit value
Return

A75D-AT7B Cassette-Bit Routine

Duration =0

Test the sync value

Jump if it’s set

Read a bit

Loop if it’s high

Read a bit

Loop if it’s low

Return

Bump the duration

Read the cassette input value
Carry = cassette input value
Return

Read a bit

Loop if it’s low

Read a bit

Loop if it’s high

Return

ATIC-ATBC Read-Cassette-Leader Routine

Disable the interrupts
Turn on the motor
Counter=0

Read a bit

Read a high

Jump if not in sync
Read a low

Jump if not in sync
Decrement the counter
A =counter value
Leader done?

Loop until the leader is completely read
Save the sync value

A796
AT97-A798
AT99-AT9A
AT9B-AT9C
AT9D-AT9E
AT9F-ATAQ
ATA1-ATA2
ATA3-ATA4
ATAS-ATA6
ATAT-ATAS
ATA9-ATAA
ATAB-ATAC
ATAD-ATAE
ATAF-ATB0
ATB1-A7B2
ATB3-A7B4
ATB5-A7B6
ATB7-ATB8
AT7B9
ATBA-ATBB
ATBC

Return

Read a low

Jump if not in sync
Read a high

Jump if not in sync
Bump the counter
A =counter value
Set the flags for the counter value
Jump

Counter=0

Read a low

Jump

Counter =0

Read a high

B =counter value
Sync?

Jump if not in sync
Check for sync
Return

Counter=0

Return

ATBD-ATC9 Color Basic MOTOR Command

ATBD-ATBE
ATBF-A7C0
AT7C1-ATC2
ATC3-AT7C4
ATC5-A7C6
ATCT-ATCY

B = current Basic character
Get the next Basic character
OFF token?

Jump if it’s an OFF token
ON token?

End of the Basic statement?

ATCA-ATD2 Turn-On-the-Cassette-Motor Routine

ATCA-A7CC A =control register A (PIA2) value
ATCD-A7TCE  Set the motor bit

ATCF-A7C0  Turn on the motor

A7TDI-A7D2 X =delay counter

ATD3-A7D7 Delay Routine

ATD3-A7D4  Decrement the delay counter
ATD5-A7TD6  Loop until the delay is done

ATD7 Return

ATD8-ATE4 Write-Cassette-Leader Routine

A7TD8-ATD9
ATDA-ATDB
ATDC-A7DD
ATDE-ATDF
ATEO0-ATE1

Disable the interrupts
Turn on the motor
X =leader length
Write a leader byte
Leader done?

Listing continued
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Listing continued

ATE2-ATE3 Loop until the leader is completely written
ATE4 Return

ATES-ATES Cassette Routine

ATES-ATE6 Write the leader
ATET-ATES8 Write a block

ATE9-AT7F3 Turn-Off-the-Cassette-Motor Routine

ATE9-ATEA  Enable the interrupts

ATEB-ATED A =control register A (PIA2) value
ATEE-ATEF  Clear the motor bit

ATF0-A7F2 Save the new control register A (P1A2) value
ATF3 Return

ATF4-A827 Write-Cassette-Block Routine

ATF4-ATF5 Disable the interrupts

ATF6-ATF7 B =block length

ATF8-ATF9 Save the block length

ATFA-ATFB A =block length

ATFC-ATFD  Jump if it’s equal to zero
ATFE-ATFF X =start of the cassette buffer
AB800-A801 Figure the checksum

A802 Decrement the block length
AB803-A804 Loop until the checksum is computed
AB805-A806 Add the block type to the checksum
AB07-A808 Save the checksum

A809-A80A X =start of the cassette buffer
A80B-A80C Write a header byte

A80D-A80E A =sync byte value

AB80F-A810 Write the sync byte

AB11-A812 A =Block type

A813-A814 Write the block type

A815-A816 A =block length

AB817-A818 Write the block length

A819 Block length =0?

A81A-A8IB  Jump if it’s equal to zero
ABIC-A81D  Get a data byte

A81E-A8IF Write the data byte

AB20-A821 Block done?

A822-A823 Loop until the block is completely written
A824-A825 A =checksum

AB26-A827 Write the checksum

A828-A85B Write-Cassette-Byte Routine

A828-A829 A =byte to write

A82A-A82B  Saveit

A82C-A82D B =bit to write

A82E-A82F A =last value written

A830-A832 Send it to the DAC

A833-A836 Y =start of the cassette sine table
AB37-A838 Bit set?

AB39-A83A Jump if the bit is set

A83B-A83C A =value to write

A83D-A840 End of the sine table?

AB41-A842 Jump if it’s the end of the sine table
AB843-A845 Send the value to the DAC

AB46-A847 Loop until all the sine values have been sent
AB848-A849 A =value to write

A84A-A84D  End of the sine table?

AB4E-AB4F Jump if it’s the end of the sine table
AB50-A852 Send the value to the DAC

A853-A854 Loop until all the sine values have been sent
A855-A856 Save the last value

A857 Shift the bit test value

AB58-A859 Loop until all the bits have been written
AB5A-A85B  Get the byte written and return

A85C-AS8TF Cassette Sine Table

A880-A8B0 Color Basic SET Command

ABB0-A881
ABB2-A883
ABB4-A886
AB887-A888
AB889-A88A
AB8B-A88C
A88D
ABBE-A88F
A890-A891
A892
A893-A8%4
AB95-A8%
AB97-A898
AB99-A89A
AB9B-A89C
A89C
A89D-AB9E
AB9F-A8A0
ABA1-A8A2
ABA3-A8A4
ABAS
ABA6-ABAT
ABAB-A8A9
ASAA-ABAB
ABAC-A8AD
ABAE-ABAF
A8BO

Figure the memory location and the bit mask
Save the memory location
B =color

Get the memory location
Color > 8?

Jump if the color > 8
Decrement the color value
Jump if it’s equal to zero
A =color mask multiplier
Figure the color mask
Jump

Get the video character
Jump if it’s nongraphics
Mask it for the color
Ignore

Zero the color mask

Save the color mask
Check the syntax

Get the video character
Jump if it’s graphics
Blank the character

Mask the graphics bits

Set the pixel

Set the color

Make it a graphic character
Display the new character
Return

A8B1-A8C0 Color Basic RESET Command

A8B1-A8B2
A8B3-A8B4
A8BS5
A8B6-A8B7
ABB8-A8B9
ASBA-A8BB
A8BC-A8BD
A8BE-A8BF
A8CO

Figure the memory location and the bit mask
Check the syntax

Zero A

B =video character

Jump if it’s nongraphics

Invert the bit mask

Reset the pixel

Display the new character

Return

A8C1-A8F4 Graphics Routine

AB8CI-A8C3
AB8C4-ABC6
ABCT-A8C9
ABCA-A8CB
ABCC-A8CD
ABCE-A8CF
A8D0-A8D2
A8D3-A8D4
A8DS5-A8D6
A8D7-A8D8
A8D9
A8DA-A8DB
A8DC
A8DD-A8DF
ABE(-AS8E1
ABE2-AS8E3
ABE4

ABES
ABE6-A8E7
ABEB-AS8E9
ABEA

ASEB
ASEC-ASED
A8EE

A8EF
A8F0-A8F1

Check the syntax

Call the Extended Color Basic link
B =x value

X value > 63?

Jump if the x value > 63

Save the x value

Check the syntax and B=Y value
Y value > 31?

Jump if the y value > 31

Save the y value

Figure the number of video lines
A =number of characters per line
Figure the line offset

X =start of video memory
Adjust it for the line offset

B=x value

Figure the column offset

X =video memory location

Get the x value and the y value
Mask the y value

Adjust the x value

Adjust the y value

Mask B for the bit mask

Adjust the bit mask

Bit mask done?

Loop until the bit mask is complete

Listing continued
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Listing continued

A8F2-A8F3 Save the bit mask
AS8F4 Return

AS8F5-A90F Color Basic POINT Command

ABF5-A8F6 Figure the memory location and the bit mask
AB8F7-A8F8 B=-1

ABF9-A8FA A =video character

A8FB-AS8FC  Jump if it’s nongraphics

A8FD-ASFE  Mask the graphics character

A8FF-A900 Jump if the pixel isn’t set

A901-A902 B =video character

COMPUTER GRADE

D AT A THAc A903 Shift the color value
A904 Shift the color value
BLANK c ASSETTES A0S Shift the color value
A906 Shift the color value
A907-A908 Mask the color value
C-05, C-06, C-10, C-12, C-20, C-24, C-32 A7 Mask th colorvilue
. . A90A-A90C  Save B as the current result
From the leading supplier of pomputer Cqssettes, ' A9D-A%F  Check the syntax and return
new, longer length C-12’s (6 minutes per side) provide
the extra few feet needed for some 16K programs. A910-A936 Color Basic CLS Command
BASF-LHD (DPS) world standard tape. A910-A912  Call the Extended Color Basic link
~ Premium 5 screw shell with leader. A913-A914  Jump if it’s the end of the Basic statement
Internationally acclaimed. A915-A917  B=color )
Thousands of repeat users. A918-A919  Color > 87
A91A-A91B  Jump if the color > 8
Error Free e Money back guarantee. A91C Color =0?
A91D-A91E  Jump if the color=0
(523:1:)-;: Sa g; f‘;‘? ;;—pg?&:s‘;oo sa;sleisfge?RAGE CAs';DY A9IF Decrement the color value
4 ip) : ) _ 5250
* 500 Boxes 13¢ ea.  Shipping $10./500 | W0 boxes % A920-A921 A =Color mask multiplier
(Free Caddy offer does not apply) Includes edge labels A922 Figure the color mask
TRACTOR FEED » DIE-CUT | 210 ndex card A923-A924  Set all the graphics bits
BLANK CASSETTE LABELS FREE A925-A926 Make it a graphics character
)\ cc‘)”:g;i;%‘i’ggis s.zoéggggoo AL A927-A929  Ignore
NE\N Red, Blue, Green, Yellow, Lavender | 4 p0Z. CASSETTES PURCHASED A928-A929 ?(igreen gfrap;lcs character
$4.00/100 $30.00/1000 (does not apply to 500 quantity offer) ARA-ARC =start of video memory
A92D-A92E  Save it as the new cursor position
A Call: 213/700-0330 'g"‘ '(';‘:;?':;5 (5)?;2:25“7 - A92F-A930  Display a graphics character
ORDER 9525 v 6. 410 A931-A933 End of video memory?
MAIL ™ assar Ave. A934-A935 Loop until the end of video memory is reached
now...L/ 0. WORK 10" thatswortn, casiair | | A5 .y Y
o == mn om o> =8 =8 ORDERFORM m om o o o0 s om0 gy
A [mEw 1 DOZEN 2 DOZEN TOTAL 1 Each cassette " ®m | A937-A93E CLS and Display Microsoft Message
l gﬁ: g ;gg i B Egg includes two YORK 10 I
! =} 1 labels only. Boxes are —
cio |0 7% 0 1400 1 & Ssepa}'alely e A937-A938 Clear the screen ‘
l C-12 g 750 _[O 1400 —| prefer to ship by UPS I A939-A93B X =Microsoft message pointer
= 5500 [Oimeo || Hbengtnelasiestnd g | AQ3C-A3E  Display the message
' T35 = ”'00 - 02100 —————{ safest. If you need ship-
Tiard Box S 'O 400 - —{ ment by Parcel Post. .
| e O a0 | zocorono || cheekhere (] B | A9F-A%A Check the Syntax and Evaluate the Expression
Colored Labels 0O 400/100 [] 30.00/1000 NOTE: Additional 1
[ I ote sastond | A9SE-A%L Check the symax _ '
I DESCRIPTION PRICE QUANTITY . tal States I A942-A944 Evaluate the expression and return with the 8-bit result
Storage Caddy 295 ————f———— Shipments to AK, HI, inB
d USA sions
| SUB TOTAL oo 0| A B=0?
l Calif. residents add sales tax Canada & Mexico— I A946-A947 Jumpif B <> 0
Shipping /handling (any quantity — using prices above) 3.50 Airmail; X
I Outside 48 Continental States — Additional $1 per | Allothers— Sea Mail l A948-A94A Display FC error message
caddy; per doz. cassettes or boxes.
] ToTAL Ask aboutour | | | A94B-A973 Color Basic SOUND Command
CHECK OR M.O. Charge to DUPLICATING
l ENCLOSED [J Credit Card: VISA [] MASTERCARD [] SERVICE I A94B-A94C B=tone
[ PLEASE SEND QUANTITY DISCOUNTS l AYD-AYE  Save the tone
i CardNo. Exp. —____ I A94F-A950 B =duration
l A951-A952 A =duration multiplier
i Name I A953 D =adjusted duration
. A954-A955 Save the duration
B Address____  — — A956-A958 A =control register B (PIA1) value
[ [ S B | A959-A95A  Set the 16.7 msec. IRQ bit
We—srre——e—aas BlOIAP = A95B-A95D  Save the new control register B (PIA1) value
B |
Signature _______________________ Phone___ l A9SE-A9SF Clear the ﬂag
i Computer make & model __ Disk? (y/n) Listing continued
l-----------------‘
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Listing continued

A960-A961 Turn on the sound from the DAC
A962-A963 Turn on the sound

A964-A965 Send a high

A966-A9%67 A =low value

A968-A969 Send a low

A9A-A%B  Send a high

A9%C-A%%D A =value to send

A9GE-A96F Send it

A970-A971 X =duration counter

A972-A973 Loop until done

A974-A984 Sound-On/Off Routine

A974 A =sound-off mask

A975-A977 Ignore

A976-A977 A =sound-on mask

A978-A979 Save the mask

A9TA-A97C A =control register B (PIA2) value
A97D-A97E Clear the sound-enable bit

A97F-A980 Mask the sound-enable bit

A981-A983 Save the new control register B (PIA2) value
A984 Return

A985-A98F Send-Value-to-DAC Routine

A985-A986 A =value to send
A987-A989 Send it to the DAC
A98A-A98B A =tone counter

A98C Bump the tone counter
A98BD-A98E  Loop until the delay is done
A98F Return

A990-A9A1 Color Basic AUDIO Command

A990-AM1 B =current Basic character
A992-A993 Get the next Basic character
A994-A995 OFF token?

A996-A97 Jump if it’s an OFF token
A998-A999 Adjust the character for an ON token
APA-APC  Check for an ON token

A%D Bump B

A9E-APF Channel the sound from the cassette
A9A0-A9A1  Turn on the sound

A9A2-A9B2 4-1 MUX Routine

A9A2-A9A4  U=PIAlI pointer

A9A5-A9A6  Set the 4-1 MUX

A9AT-A9A8 A =control register value
A9A9-A9AA  Clear bit 3

A9AB Reset?

A9AC-A9AD  Jump if reset

A9AE-A9AF  Set bit 3

A9B(0-A9B1 Save the new control register value
A9B2 Return

A9B3-A9CS IRQ Routine

A9B3-A9B5 Interrupt?

A9B6-A9B7  Jump if no interrupt
A9BB-A9BA  Reset the interrupt
A9BB-A9BD X =sound duration counter
A9BE-A9BF  Jump if it’s equal to zero
A9C0-A9C1 Decrement the duration counter
A9C2-A9C4  Saveit

A9CS5 Return from the interrupt

A9C6-AIDD Color Basic JOYSTK Command

A9C6-A9C8  B=joystick
A9C9-A9CA  Joystick > 3?
A9CB-A9CE FC error if joystick > 3

Listing continued

»See List of Advertisers on page 130

.
DYNAMITE <.

“THE CODE BUSTER"

disassembles any 6809 or 6800
machine code program into beautiful source

e Learn to program like the experts!

e Adapt existing programs to your needs!

¢ Convert your 6800 programs to 6809!

e Automatic LABEL generation.

* Allows specifying FCB's, FCC's, FDB's, etc.

* Constants input from DISK or CONSOLE.

e Automatically uses system variable NAMES.

e Qutput to console, printer, or disk file.

¢ Available for all popular 6809 operating systems.

FLEX™ $100 per copy; specify 5" or 8" diskette.
0S-9™ $150 per copy; specify 5" or 8" diskette.
UniFLEX™ $300 per copy; 8" diskette only.

For a free sample disassembly that'll convince
you DYNAMITE + is the world's best disassembler,
send us your name, address, and the name of
your operating system.

Order your DYNAMITE+ today!

See your local DYNAMITE + dealer, or order di-
rectly from CSC at the address below. We accept
telephone orders from 10 am to 6 pm, Monday
through Friday. Call us at 314-576-5020. Your VISA
or MasterCard is welcome. Orders outside North
America add S5 per copy. Please specify diskette °
size for FLEX or 0S-9 versions.

Foreign Dealers:

Australia & Southeast Asia: order from Paris
Radio Electronics, 161 Bunnerong Road (PO Box
380) Kingsford, 2032 NSW Australia. Telephone:
02-344-9111.

United Kingdom: order from Compusense, Ltd.,
PO BOx 169, London N13 4HT. Telephone:
01-882-0681.

Scandinavia: order from Swedish Electronics hk
AB, Murargatan 23-25, Uppsala S-754 37 Sweden.
Telephone: 18-25-30-00.

Computer Systems Center
13461 Olive Blvd.
Chesterfield, MO 63017
(314) 576-5020

507

UniFLEX software prices include maintenance
for the first year.

DYNAMITE + is a trademark of Computer Systems Center.

FLEX and UniFLEX are trademarks of TSC.
0S-9 is a trademark of Microware and Motorola.

k Dealer Inquiries welcome. )
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Listing continued
A9CF Joystick =0? AA09 Adjust the joystick value
A9DO0-A9D1  Jump if joystick <> 0 AAOA-AAOB Same as the last value?
A9D2-A9D3  Scan the joysticks AAOC-AAQOD  Jump if match
A9D4-A9D6 X =start of the joystick storage area AAQE-AAOF Decrement the comparisons counter
A9D7-A9D8 B =joystick AA10-AA1l  Loop until the comparisons are done
A9D9-A9DA B =joystick value AA12-AA13  Save the new joystick value
A9DB-A9DD  Save it as the current result AA14-AA15  Get the counters
AA16 All joysticks done?
AIDE-AA19 Scan-Joysticks Routine AA17-AA18  Loop until all the joysticks have been done
A9DE-A9DF  Turn off the sound ABld Return
A9E(0-A9E2 X =end of the joystick storage area .
A9E3-A9E4 B =number of scans — 1 AA1A-AA28 Part of Get-Next-Character Routine
A9ES-A9E6 A =number of comparisons AAIA-AAI1B Character > colon?
AOSE7-A9E8 Save the counters AAIC-AAID Return if it’s > colon
AO9E9-A9EA  Set the 4 —1 MUX AAIE-AAIF  Space?
ASEB-A9ED D =counter and starting joystick value AA20-AA21  Jump if it isn’t a space
ASEE-A9EF  Save the counter AA22-AA23  Bump to the next character
A9F0-A9F1 Adjust the joystick value AA24-AA27  Set Carry for numeric characters
A9F2-A9F4 Send it to the DAC AA28 Return
A9F5-A9F6 Adjust the joystick value ‘
A9F7-A9F9 A =comparison input value AA29-AA50 Color Basic Commands Jump Table
A9FA-A9FB  Jump if set 1- ic List of Precedence Values and
A9FC-A9FD  Adjust the joystick value AAS1-AAGS Color Basic List of Precedence :
A9FE-AA00  Ignore Jump Addresses
AJFF-AA00  Adjust the joystick value AA66-AB66 Color Basic Reserved-Words List
AAOI-AA02 A =counter .
AAO3 Shift it AB67-ABAE Color Basic Commands Jump Table
AA04-AA05  Done? ABAF-ABE( Color Basic Error Messages
AA06-AA07  Loop until done E7 1 2
- r Basic E
AAOR Adjust the joystick value ABEI-ABET Color Busle ERROR: Messige
Listing continued

FREE !!!

$1.95 SAMPLE ISSUE

= —
S 1-800-338 6800

@olor Micro Jornal

The Color Computer Monthly Magarine $1.95 per lwwe Vol 1, lmoe 2 October, 1983

[THiS "N THAT] | ©OS-9 o~ COLOR COMPUTER Subscription Rates

this ronth a that 089 has [ one of the “Operating Systems of th
" in Dow weal!

The B wme
finally arrived for the Color Compaiter- | pueur.
The ASTOUMDING pact of the Radio Shack
05-9 Package, besides the price, in the | r.
COCLMERITTIN.  You ‘Old Time Radio Shack | fo,
Followers' will not beliew what you see.

han been telling us that the

3Lt S e STl R e ST R e D USA-$16.50 per year.
PraTevary Canada& Mexico-$23.00 per year

ne; years, a whol a
information by Mcrosoft: ©| beginngng to Appear on the horizon. 1/2- x 7 5/0°
2 beliover, L havel g “Multi-User”, Multi-: Manumls and 2

TM Color Micro Journal is a trademark of Computer Publishing Inc. Surface Foreign—$28.00 per year.

Airmail Foreign-$52.00 per year

5900 Cassandra Smith Rd.

_ (@plor Mirro Iournal”
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http:Hixson.TN
http:Foreign-$52.00
http:Foreign-$28.00
http:Mexico-$23.00
http:USA-$16.50

SUPER PRO KEYBOARD

Rainbow, April ‘83

A fine piece of hardware from Mark Data Products. . .It is
super and it is professional too...If you are searching
for a replacement keyboard, it is an excellent buy...

Hot CoCo, August ‘83

Like putting leather upholstery in your VVolkswagen. . .\Very
impressed with the appearance and performance. ..Could
easily pass as original equipment...Installation is very

e Only $69.95 Smple.
d Or'g'nal key 'ayOUt' Color Computer Magazine, June ‘83
e No special software required. The installation procedure is well detailed and quite
; : — : simple. ..Has a professional feel, reacts well to the touch. ..
e Fast, simple installation—no soldering. Fits il i 1 some purpeseiul peundig,..
" - . . .
lndnvndgally boxed Wth fu‘H ?nstructlons. Coloir: Exmpuser: Rews, Jorie 83
® Professional, low proﬁle, finished appedrance. Mark Data Products is well known to us “longtimers”. ..
e US. —hi lity, a Id con ) Every bit as finished as if Tandy had done it...The
— mac{? igi qu_a lty fuad go ) tacts Mark Data Super-Pro is your best buy...The one that
e Smooth “Touch Typist” feel—no sagging. is in my CoCo to stay ..

Great Computer Software Also

e Adventure Games e Arcade Games and Utility Software

Mark Data Products

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

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

ABES-ABEC Color Basic IN Message AC20-AC21  U=end of destination pointer
P . AC22-AC23 Bump it
ABED-ABF1 Color Ba_sm 0K Message AC24-AC25  X=end of source pointer
ABF2-ABF8 Color Basic BREAK Message AC26-AC27  Bump it
ABF9-ACID Scan-Stack Routine AC28-AC29  Get a character
. i AC2A-AC2B  Move it
ABF9-ABFA X =stack pointer plus 4 . AC2C-AC2D  Block move done?
ABFB-ABFC B =number of bytes to bu.mp stack pointer AC2E-AC2F  Loop until the block move is done
ABFD-ABFE  Save the stack memory pointer AC30-AC31  Save the start of the destination pointer
ABFF-AC00 A =stack character AC2 Return
ACO01-ACO2 Adjust it
ACO03-AC04  Jump if it’s a SUB token _ .
ACOSACDS % —stack VARPTR AC33-AC45 Memory-Check Routine
AC07-AC08  Saveit AC33 Zero A
AC09-ACOA X =VARPTR to locate AC34 D =number of bytes to check for
ACOB-ACOC  Jump if it’s a NEXT default AC35-AC36  Add in the start of the free-memory-area pointer
ACOD-ACOE Match? AC37-AC39 Add in 58 bytes for a little more room
ACOF-AC10  Jump if the VARPTRs match AC3A-AC3B  Display OM error message if overflow
ACI11-AC12 X =stack memory pointer AC3C-AC3E  Save the stack pointer
ACI3 Bump it past the NEXT frame AC3F-AC41  Overlay the stack?
AC14-AC15  Loop until the proper NEXT frame is found AC42-AC43  Jump if the stack won’t be overlayed
AC16-AC17  X=stack VARPTR AC44-AC45  B=OM error code
ACI18-AC19  Save it as the current VARPTR .
ACIA-ACIB X =stack memory pointer A C46-AC72 Error Routine
abt et the Tlaps for theistack chipscter AC46-AC48  Call the Extended Color Basic link
AcD Rt AC49-AC4B  Call the Extended Color Basic link
. AC4C-AC4E  Turn off the cassette motor
ACIE-AC32 Block-Move Routine ACAF-ACS]  Turn off the sound
ACIE-ACIF Do memory check AC52-AC54  Reset the Basic pointers
Listing continued
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SUPER SCLREEN

* A big 51 character by 24 line screen. ¢ Auto-key repeat for greater keyboard
* Full upper and lower case characters. convenience.
® Easily combine text with hi-res e Controlcodesforadditionalfunctions.

graphics. * Works with 16K, 32K or 64K com-
* PRINT @ is completely functional on puters.
the big screen. * Available on disc or cassette.
® The powerful ON ERROR GOTO is ¢ Works with extended and/or disc
fully implemented. BASIC.

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

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

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

syntax
ON ERROR GOTO

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

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

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

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

ACCOUNTING SYSTEM

The Mark Data Products accounting system is ideal for the small businessman
needing a fast, efficient means to process income and expenses, prepare detailed
reports and maintain most of the information required at tax time. The system is a
family of programs which operate by means of a “menu"” selection scheme. When the
operator selects a task to perform, the computer loads a program designed to handle
that task from the system disc. The system disc contains all of the programs required
to create, update and maintain data files and prepare the necessary accounting
reports including a transaction journal, a P&L or income report, an interim or trial
balance and a balance sheet.

Up to 255 separate accounts may be defined and a single disc system can hold over
1,400 transactions. This system automatically enhances the monitor screen to a 51
character by 24 line display. 32K of memory is required along with an 80-column
printer and one or more disc drives.

The MDP system:

Is accurate, user friendly and simple to use.

Is easy to customize for specific user requirements.
Immediately updates the chart of accounts.
Provides an audit trall.

Includes end of period procedures.

Is capable of future expandability.

This accounting software equals or exceeds higher priced packages for other
computers and includes a detailed operating manual.

Requires 32K and a Single Disc Drive
PRICE: $99.95

ORDER ENTRY SYSTEM

The Mark Data Products sales order processing system provides a fast, efficient
means to enter orders, print shipping papers and invoices, prepare sales reports, and
monitor receivables. The system automatically enhances the monitor screen to a 51
character by 24 line display. 32K of memory is required along with an 80-column
printer, and one or more disc drives

The MDP order entry system is a family or programs which operate interactively by
means of a “menu’” selection scheme. Up to 900 products may be defined and asingle
disc system can hold over 600 transactions. When the operator selects a task to be
performed, the computer loads a program designed to handle that task from the
system disc. The system disc contains all of the programs required to create, update
and maintain data files and prepare the necessary paperwork including shipping and
invoice forms, daily sales reports, a monthly (or other period) sales report and a
receivables report

The MDP system

* |s accurate, user friendly and simple to use.

e |s easy to customize for specific user requirements
* Produces a traceable invoice.

e Handles receivables as well as closed orders

e |s capable of future expandability.

This order entry software equals or exceeds higher priced packages for other
computers and includes a detailed operating manual

Requires 32K and a Single Disc Drive
PRICE: $99.95

THE MARK DATA PRODUCTS
SUPER PRO KEYBOARD...
The most popular replacement keyboard for your CoCo.

e Original key layout.

e No special software required.

e Fast, simple installation—no soldering.

e Individually boxed with full instructions

e Professional, low profile, finished appearance
e U.S. made—high quality, quad gold contacts.

e Smooth “Touch Typist” feel—no sagging. Only $69.95

IMPORTANT NEW BOOKS

“Your Color Computer” by Doug Mosher. Over 300 pages of detailed information—
A CoCo encyclopedia. $12.95

“Programming the 6809" by Rodnay Zaks and William Labiak. One of the best 6809
machine language texts available—required reference material. $15.95.

64K Memory Expansion Kit

All parts and complete instructions

$64.95

WE STOCK SOFTLAW PRODUCTS

The VIP WRITER Text Processor is rated tops by Rainbow, Hot CoCo and Color
Computer Magazine. After evaluation we rate it tops too. Disc $59.95.

Mark Data

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

Products

All Orders: Please add $2.00 shipping and handling in the continental U.S. All others, add air shipping and $3.00 handling. Californiaresidents add 6% sales tax. Foreign orders
please remit U.S. funds. Software authors—Contact us for exciting program marketing details. We accept MasterCard and VISA. Distributed in Canada by Kelly Software
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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.
ALL-IN-ONE editor/word processor/mailing list program costs
$50 (STAR-DOS version) or $75 (FLEX version).

DISK OPERATING SYSTEMS
STAR-DOS provides the power of a big DOS with the simplicity
of standard R/S disk format. $49.90 for 16K-64K systems.

P.O. BOX 209—H

Listing continued

\
r - ACS55-AC56  Current device = Video display
a e Our l ACS57-AC59 Do a carriage return
e AC5A-AC5C  Display a ?
; ACSD-ACSF X =start of the error messages
AC60 Point to the proper error message
AC61-AC62 Display the first character of the error message
AC63-AC64  Display the second character of the error message
AC65-AC67 X =ERROR message pointer
AC68-AC6A  Display the message
AC6B-AC6C A =MSB of the current Basic line number
AC6D Command mode?
AC6E-AC6F  Jump if it’s the command mode
ACT70-AC72  Display the current Basic line number

ACT73-AC9F Command Mode

ACT3-AC75 Do a carriage return
ACT76-ACT78 X =OK message pointer
ACT9-AC7B  Display the message
ACTC-ACTE  Get the input
ACTF-ACSI U =command mode line number
AC82-AC83 Save it as the current Basic line number
AC84-AC85 Loop if break key was pressed
AC86-AC87  EOF?
ACB8-AC8B  Jump if EOF
AC8C-AC8D  Save the start of the input as the new ESP
] AC8BE-AC8F  Get the next character
we Have lt Your way AC90-ACI1 Loop if the buffer is empty
Whether you're using cassette or disk, we have the right systems Qggiiggz éuingslt i nun(]jenc
software for you. Not games, but serious software for putting your =10 EITOr code
computer to work. AC9-AC97 Currenll fie.vlcye =keyboard?
WORD PROCESSING SOFTWARE o iese T
SPELL °N FIX finds and fixes your spelling and typographical er- ACID-ACOF  Jump tc; the Basic interpreter

ACA0-ACA4 Output Routine

ACAO-ACAL

A = character to display

ACA2-ACA4 Display it

ACAS-ACEE Insert Line into Basic Program

STAR-FLEX is a full implementation of FLEX™ (a trademark of ACAS-RUAT  Exalvare the Ime:mumber
Technical Systems Consultants Inc.) for the Color Computer. ACAB-ACA9 X =line number
$225 includes text editor, macro assembler, and HUMBUG ACAA-ACAC  Saveit in the buffer
debugger program. ACAD-ACAF  Tokenize the input

SYSTEMS SOFTWARE ACBO0-ACBI1 Sé'ive the length of the. tokenized input
HUMBUG is the famous 6809 monitor/debugger adapted to the ACB2-ACB3 Find the storage location
CoCo. $39.95 for 16K or 32K disk or tape systems; $59.95 for ACB4-ACBS Jump if no matching line
64K systems using STAR-DOS or FLEX; $29.95 for the MC-10. ACB6-ACB7 D =storage location
REMOTERM lets a terminal or modem control the CoCo or ACB8-ACB9 D = storage location—next line pointer
MC-10 for $19.95. Disk or cassette. ACBA-ACBB  Figure the new simple-variables pointer
COMMT%lliglgcsommunications terminal program for the MC-10 ACBC-ACBD  Save the new simple-variables pointer
costs just .90. L < = i i
NEWTALK read‘s out memory contents in words through the TV Qggiﬁgglr get zeéql:;;;s[:rmmer
speaker. $20. Disk or cassette. ACC2-ACC3 Miiis ik

HOME FlNANCE ACC4-ACCS5 Program move done?
CHECK ’N TAX lets you check on your banl.a Not just a ACC6-ACCT Loop until the program has been moved
checkbook balancing program, but a help at tax time too. $50, ACC8-ACCA  Just a line number input?
disk only. ACCB-ACCC  Jump if just a line number was input
EDUCATION ACCD-ACCE D =simple-variables-area pointer
Numerical Methods is a college level course on computer ACCF-ACDO  Save it as the end of the source pointer
mathematics. $75, disk or cassette. ACDI-ACD2  Add in the length of the new line
GAMES ACD3-ACD4  Figure the new simple-variables pointer
SHRINK is our version of Eliza for $15. Disk or cassette. ACD5-ACD6 Save it as the end of the destination pointer
THREE-D teaches spatial relationships through three- ACD7-ACD9  Open up a hole for the new line
dimensional tic tac toe. $25, disk or cassette. ACDA-ACDC U =start of the tokenized line
ST AR KIT S ACDD-ACDE  Get a character
- w432 ACDF-ACE0  Move it
ACE1-ACE2 Line moved?

Listing continued
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Listing continued

ACEF-ACFO0

ACE3-ACE4 Loop until the line is completely moved
ACES-ACE6 X =new simple-variables pointer
ACE7-ACE8 Save it

ACE9-ACEA Reset the Basic pointers

ACEB-ACEC Reset the Basic line pointers
ACED-ACEE Jump to the command mode

ACEF-AD00 Reset-the-Basic-Line-Pointers Routine

X =start of the Basic program pointer

ACF1-ACF2  End of the Basic program?

ACF3-ACF4  Jump if it’s the end of the Basic program
ACF5-ACF6 U =current memory pointer
ACF7-ACF8  Get the next character

ACF9-ACFA  Loop until the end of the Basic line
ACFB-ACFC Save the next-line pointer

ACFD-ACFE Update the memory pointer
ACFF-AD00 Loop until done

AD01-AD16 Locate-the-Basic-Line Routine

ADO1-AD02 D =line number to locate
AD03-AD04 X =start of the Basic program pointer
ADO5-AD06 U =next line pointer

AD(07-AD08  Jump if it’s the end of the Basic program
AD09-ADOB  Line numbers match?

ADOC-ADOD  Jump if match

ADOE-ADOF Update the memory pointer
ADI0-ADI1  Loop until done

ADI2-ADI13  Set Carry to signal line not found
ADI14-ADI15  Save the memory pointer

ADI6 Return

AD17-AD46 Color Basic NEW Command

ADI7-ADI8  Jump if it isn’t the end of the Basic statement

ADI9-ADIA X =start of the Basic program pointer

ADIB-ADIC Zero the MSB of the next-line pointer

ADID-ADIE Zero the LSB of the next-line pointer

ADIF-AD20  Save the memory pointer as the new simple-variables
pointer

AD21-AD22 X =start of the Basic program pointer

AD23-AD25  Set the new ESP

AD26-AD27 X =start of the reserved-memory pointer

AD28-AD29  Save it as the next available location in string-space
pointer

AD2A-AD2C Reset the READ pointer

AD2D-AD2E X =start of the simple-variables pointer

AD2F-AD30 Save it as the start of the array-variables pointer

AD31-AD32  Save it as the start of the free-memory pointer

AD33-AD35 X =start of the temporary string area

AD36-AD37  Save it as the next available location in the temporary
string-area pointer

AD38-AD39 X =return address

AD3A-AD3C Reset the stack pointer

AD3D-AD3E Leave a hole on the stack

AD3F-AD40  Zero the BREAK ESP

AD41-AD42  Zero the BREAK ESP

AD43-AD44  Flag no FOR

AD45-AD46  Jump to the return address

Address correspondence to Mark Goodwin, Star Route
79, Box 103, Orland, ME 04472.

—— ————
The choice is yours — and you can get 1 5yoscretion form

Fill in this form and send it
tothe appropriate

your first issue free if you subscribe NOW | pasieressusonn

Press International, 205

East 42nd Street, New York,
NY 10017.

Please send me 13 issues of
[0 Micro Adventurer

at US$33.95
(] Dragon User

at US$29.95

This is the usual rate for a

Name
Address

If you want to make the most of your
new Dragon computer, then you
need Dragon User. This
independent, international
magazine for all Dragon owners is
packed with software and hardware
advice.

Regular features:

e Pages of program listings

e Chance to win $300 prizes

e Advice on which software to buy
e In-depth hardware evaluations

e Technical advisory service

e All the latest news

If you've ever been killed by the evil
goblin, flamed by a dragon or
turned to stone by a wizard, then
you need Micro Adventurer — the
new magazine devoted to all
microcomputer adventures, war
ames and simulations.
ach issue features:
e Helpline and Contact columns
e Reviews of the latest adventures
e Competitions with exciting prizes
e Adventures to type in and play
e Advice on how to write your own
adventures
e Profiles of famous adventurers

»~See List of Advertisers on page 130

Signature _
Date

Please start my subscription
from the following issue

This form should be

accompanied by a check

made payable to the

magazine to which

you are subscribing. w2l
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UTILITY

BY FRANCIS S. KALINOWSKI

REVERSE THOSE

CHARACTERS

Neither Radio Shack’s CoCo man-
uals nor their Quick Reference
Guide tells how to print reversed (green
on black) numbers and symbols on the
display screen. While the Shift/0 mode
provides for keyed-in reversed letters, it
limits numbers, punctuation marks,
and symbols to black on green.

You can also display all reversed let-
ters and six reversed symbols by using

'''1g '"PRINT AND POKE VALUES FOR
NORMAL AND REVERSED CHARACTERS.
10 CLS:PRINT"<--PRINT CHRS$(32) -
CHR$(63) =—=>":P=32:C=32:GOSUB1#
0

20 PRINT@96,"<PRINT/POKE CHRS(64

) - CHR$(95)>":GOSUB1@@

30 PRINT@192,"<--PRINT CHRS$(96)

- CHR$(127)-->":GOSUB10@#@

40 PRINT@288,"<--POKE 1344,0 - P

OKE 1375,31-->":P=1344:C=0:GOSUB

110

50 PRINT@384,"<-POKE 1440,32 - P

OKE 1471,63-->":P=1440:GOSUB110

60 PRINT@448,"<-SEE READ/DATA LI

NES 70 & 80-->";

70 FORP=1504T01535:READD:POKEP,D

:NEXT

80 DATAS8,9,20,32,60,19,16,1,3,5,

2,1,18,62,32,20,15,32,18,5,22,5,

18,19,5,32,3,15,12,15,18,46

85 'Delete line 90 when using
non-Extended Color BASIC.

99 EXEC44539:SCREEN@,1:EXEC44539

:SCREEN@ , 0 : GOTO90

95 GOTO95

198 FORC=C TOC+31:PRINTQP,CHRS(C

) :P=P+1:NEXT:P=P+64 :RETURN

119 FORC=C TOC+31:POKEP,C:P=P+l:

NEXT:RETURN

Program Listing. Normal and Reversed

Characters
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Try this brief utility

for your CoCo to print
reversed letters, numbers,
punctuation, and symbols.

CHR$(96) through CHR$(127) in a
program’s PRINT lines. You can dis-
play all letters, numbers, punctuations,
and symbols by POKEing their assigned
reverse-format ASCII codes into text
screen memory locations. Text screen
memory starts at location 1024 (upper
left corner of display screen) and ends
at 1535 (lower right corner).

The Program Listing displays all
normal and reversed characters and
their assigned PRINT and POKE
ASCII values. The display’s third dou-
ble line, for example, shows the ASCII
value range (96-127) for printing 26 re-
versed letters and six symbols, using
CHR$(x) functions. The ASCII 96-127
range does not include a reversed space.
You can get a solid black space with
CHR$(128) or a reversed (greenish
black) space with POKExxxx,32.

The display’s fourth and fifth double
lines show all the reversed characters
that can be POKEd by using ASCII val-
ues 0-63. Line 70 displays the screen’s
bottom line instruction by sequentially
reading ASCII values from DATA line

90 and POKEing them into text display
memory.

CLS0 quickly provides a solid black
screen background for reversed charac-
ter text. But, the display could look
patchy at high color levels. The charac-
ters’ greenish-black background causes
the patchy effect. You can eliminate the
effect by using FORP =1024T01535:
POKEP,32:NEXT to fill the screen
with reversed spaces before printing or
POKEing the text.

Extended Color Basic’s SCREENO, 1
statement changes normal text charac-
ters to black on orange and reversed
characters to orange on reddish black.
However, the change lasts only until the
microprocessor returns to Basic. You
can. temporarily block the return by
diverting control to a delaying state-
ment such as FOR-TO-NEXT, INPUT,
INKEYS$, EXEC44539, DRAW, or
PLAY.H

Address correspondence to Francis
S. Kalinowski, 16 N. Alder Drive, Or-
lando, FL 32807.

System Requirements

4K RAM
Color Basic
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TOM MIX SOFTWARE

TELEX
706139

~177 *FOR THE COLOR COMPUTER & TDP 100 3424 College N.E., Grand Rapids, M| 49505 (616) 364-4791¢

CU*BER
32K Mach. Lang.
$27.95 TAPE
$30.95 DISK

Approaches the excite-

X3 |
Loox oUT
FORTHE |
GoOGL\ES

[
R\

%+“%. CONTROLLER
32K Ext. Basic
$28.95 TAPE

&@ﬁ*&%mﬁ AIR TRAFFIC

Arcade Action. Method of play you are the Grabber.
The object is to grab the 8 treasures and store them
in the center boxes. You start with 3 Grabbers and
get extra ones at 20,000 points. Watch out for the

ment and challenges of \ $31.95 DISK
any Video Arcade. The w8

hazards of CU*BER are many. Help CU BER Air Traffic Controller is a computer model of an

change the colors on the pyramid while avoiding
many of the dangers always present. Vipers, the
Nurd, the Dork, bonus points all add up to another
exciting release from Tom Mix Software.

DEVIL
ASSAULT
16K Machine
Language
$27.95 TAPE
$30.95 DISK

Devil Assault is a multi-level multi-screen game
in which bird-like creatures, robots and the devil
himself assault your home base which you must
defend.

googlies! Super high resolution graphics.

32K Machine Language
$27.95 TAPE

~ $30.95 DISK

air traffic control situation in which Remotely
Piloted Vehicles (RPV's) are operated by the con-
troller in landing on and taking off from
designated runways.

BUZZARD BAIT

By RUGBY CIRCLE
32K Machine Language

$27.95Tape $30.95 Disk

We've done it again! You
thought the King was great?
wait 'till you see this!!
Outstanding high resolution graphics, tremendous
sound make this “Joust" type game a must for
your software collection. As you fly from cloud to
cloud you will enjoy sky high excitement dealing
with the challenges presented to you by this

JOURNEY
TO
MT. DOOM

32K Mach. Lang.
$27.95 DISK ONLY

The Necromancer is &

about to wage war on

earth. He needs his lost gold ring to acquire the
power to do so. You must find the ring, take it to Mt.
Doom and destroy it in the flames from which it

newest release by Tom Mix Software.

came, thus eliminating the Necromancer’'s evil
powers.

JUNIOR’S REVENGE

Climb vines, avoid obstacles & creatures
to save your father from Luigi.

32K CASS $28.95
32K DISK $31.95

SPACE

N

“THE FROG”

***ARCADE ACTION***
This one will give you
hours of exciting play. . .
Cross the busy highway
to the safety of the me-
dian and rest awhile
before you set out across
the swollen river team-
ing with hidden hazards.
Outstanding sound and
graphics.

16K MACHINE LANGUAGE
$27.95 TAPE
$30.95 DISK

“TRAPFALL”

By KEN KALISH

***ARCADE ACTION***
The ‘“Pitfalls” in this
game are many. Hidden
treasures, jump over the
pits, swing on the vine,
watch out for alligators,
beware of the scorpion.
Another game for the
Color Computer with the
same high resolution
graphics as “The King.”

THE
KING

32K Machine Language
$26.95 TAPE

SHUTTLE

32K Ext. Basic

$28.95 TAPE
$31.95 DISK

" A ]

This program gives you the real feeling
of flight. Full instrumentation complete
to the max. Actual simulation of space
flight. 32K Extended Basic

16K MACHINE LANGUAGE
TAPE $27.95
DISK $30.95

OTH ER GREAT GAMES

PROTECTORS - Exciting fast paced arcade game that looks and plays
like the popular arcade game “"DEFENDER".

32K Machine Code Tape $24.95 Disk $27.95
COLOR GOLF - Now sit at your computer and play nine or eighteen
holes. Outstanding graphics in the fairway:or on the green. Helps your
game.32K Extended Basic $17.95
‘YAAZEE"” (C) 1983 - Yaazee is a 2 player game using five dice to get the
best poker hand. After game is loaded flashing digit below player

$29.95 DISK

ARCADE ACTION - How high can you climb? Four full graphic screens.

Exciting Sound - Realistic graphics. Never before has the color com-

puter seen a game like this. Early reviews say: Just like the arcade
Simply outstanding!

CaII our BBS Number
616-364-8217 24 Hours a Day

number determines which player rolls dice at the start of the game. 16K
Machine Language Ext. Basic $19.95
BIRD ATTACK - A fast paced machine language arcade game. Shoot the
birdmen before they descend upon you. Watch out for their bombs! 16K
Machine Language $21.95
MAZE RACE - Maze race is a one or two player game. Play either against
the built in timer or against your favorite opponent. 16K Machine
Code $17.95

ADD $1.00 POSTAGE & HANDLING «
MICHIGAN RESIDENTS ADD 4% SALES TAX e

TOP ROYALTIES PAID
LOOKING FOR NEW SOFTWARE
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Switchable Expansion Is Here

A PERFECT COMPANION FOR COCO
The key to versatility is the new BT-2000
COMPANION. ®Load 5 cartridges and enjoy the
benefits of Push-Button selection. ¢SAVE CoCo’s
connector. Reduce plugging. eIndicator lights,
know at a glance which cartridge is in use. ®No
more Turn-Offs. Switch to the next cartridge in
your COMPANION. ePush a button to

RESTART without turning power ON and OFF.
$225.00

FOR THE ADVANCED USER AND EXPERIMENTER
The utmost in power and versatility is the BT-1000 Expansion Interface
Unit. ®Built in supply to power your peripherals or experimenter circuits.
o5 Expansion slots --- Internal memory decoding. ®Space for your ML
utilities in EPROM or in optional 8K of RAM. $250.00. Or with 8K of
RAM, $275.00

Write now for FREE brochure.
Add $5.00 s & h. Check, money

Also for CoCo:
BT-1010 Parallel Printer Interface

order, VISA, MC (Account no. 79.95

and expir. date). COD charge  BT-1020 Real Time Clock/Calendar
$2.00 (req’s certified check or 109.00

money order). Mich. residents  BT-1030 Versatile Interface Port

add 4% sales tax. 69.95

aSiC Dept. H
(313) 627-6146

ECHNOLOGY ' a8

P.0. Box 511 Ortonville, M| 48462

COLOR TREK — Blast Klingons and save the Federa-
tion in this game of both skill and strategy. Includes
an instructions program and ten levels of difficulty.
Requires 16K of memory.

Cassette $7.95
ADVANCED D&D NON-PLAYER CHARACTER
MAKER — Takes into account spells, weapons, hit
points, level, class, gender, race, alignment, constitu-
tion bonus, racial adjustments, and minimum re-
quirements. Whew! A must for all dice weary DM’s.
Requires 16K of memory.

Cassette $14.95

ARE YOU BORED WITH YOUR
4K COLOR COMPUTER?

COLOR ALEPH PROGRAM PACKAGE — Includes
COLOR CYCLES, COLOR BLACKOUT, and
COLOR MAZE. Each is progressively difficult and
requires only 4K of memory.

Cassette $11.95
COLOR CYCLES — Play chicken against motorcycles
of light with up to seven enemies at one time. Written in
machine language.

Cassette $4.95
COLOR BLACKOUT — Armed with only a tennis rac-
quet and five balls, you must knock out the colored bars
piece by piece. Joysticks are required.

Cassette $4.95
COLOR MAZE — Run for your life through a twisty
maze. All the while, an angry ghost is chasing at your
heels throwing paralysis rays. Be wary of the med-
dlesome programming wizard who rearranges the maze
around you. Includes machine language subroutines.

Cassette $4.95

Aleph Unlimited
P. O. Box 8007
Stockton, California 95204  ~60

Ll = BEELLUYILL
= L R N L S KTV

< PE . ( D R E E N UT 1 L I 1 5| * FULLY BASIC COMPATIBLE * DOUBLE SIZE CHARACTERS
[

» DISPLAY FORMAIS OF 28 to 255 * ERASE TO END OF LINE

:u,, QC,U,E,! Height CHARACTERS PER LINE « ERASE TO END OF SCREEN
Bel I CRSrSTer Tone senera « FULL 96 UPPER LOWER CASE CHARACTERS  » HOME CURSOR
Jaitepabls gvi r',uf-ﬁ' $3.tERSr3s 20932, « MIXED GRAPHICS & TEXT OR SEPARATE « BELL TONE CHARACTER
g d giahlioht p GRAPHIC & TEXT SCREENS + HOME CURSOR & CLEAR SCREEN
Prosranable Tine lensths From 26 o 255 characters| , ypiyipUAL CHARACTER HIGHLIGHTING « REQUIRES ONLY 2K OF RAM
2Rt RAASNCRE SSm ket « REVERSE CHARACTER HIGHLIGHT MODE + COMPATIBLE WITH ALL TAPE &
B nat SEN SIS el e « WRITTEN IN FAST MACHINE LANGUAGE DISK SYSTEMS
51 Ch. y: r

* AUTOMATICALLY SUPPORTS 64K of RAM
WITH RESET CONTROL

* REVERSE SCREEN

* ON SCREEN UNDERLINE

| 2 N
SPEASIES et i « AUTOMATIC RELOCATES TO TOP OF 16 32K
121

Line lensths of £3.120 & 255 are unr
buti can ver» useful For Seeins di

ﬁll Functions are easi|> rrosranable 1
Ui 1 > RAS TR CoAPATTBCE {neloding CLS &

91995

Introducing The “Super Smart”

DATA PACK Il
gﬂ Terminal Communications Sotware

“FEATURES” I
* No Lost Information When Using Hi-Resolution Display * Supports Line Break

On Line * Freeze Display and Review Information On Line

* ASCII Compatible File Format * Send Files Directory from Buffer or Disk

® Full Text Buffering © Full Disk Support for Disk Version

* Terminal Baud Rates 300 to 9600 ¢ Send Control Codes from Keyboard

* Automatic Word Wrap Eliminates Split Words ® Separate Printer Baud Rates 110-9600

¢ Full/Half Duplex * Display On Screen or Output Contents of Buffer to Printer

* Automatic File Capture ¢ Automatic Memory Sense 16-64K

* Programmable Word Length, Parity and Stop Bits * 9 Programmable Function Key Variable Length Macro Buffer

* Save and Load Text Buffer and Program Key Buffers * Programmable Prompt Character or Delay to Send Next Line
to Tape or Disk * Programmable Control Character Trapping

* 9 Hi-Resolution Display Formats, 28 to 255 x 24 * Programmable Open/Close Buffer Characters

* True Upper/Lower Case Display * Automatic Key Repeat for Editing

* Kill Graphics Option for An Extra 6K * Program and Memory Status Displays

DISK $44.95 TAPE $34.95
gy, g, MLl g, st
.Jg)‘\xn' “‘-? "*’f s‘ o Qi F . ! R':\’s %*ww' *
= v:’r-\.b‘\:"w g F (D“oc\‘ - & A¥ ‘ovﬁ“e‘ £ ¥ 1.&"" e £
5 & o ot B £ 2 T\ E el £
@;; ﬂ\'s 3 "o & S e “¢ 3 o &
(oo tal) YA /’b,ymmn ””00'/‘""‘“‘

5566 Ricochet Avenue 7 4 2 2 All Orders Shipped From Stock
Las Vegas, Nevada 89110 335 Add $2.50 Postage
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FOREIGN COMPUTER
STORES
MAGAZINE DEALERS

You have a large technical audi-
ence that speaks English and is
in need of the kind of microcom-
puter information the Wayne
Green Publications group pro-
vides.

Provide your audience with the
magazines they need and make
money at the same time. For de-
tails on selling Microcomputing,
80 Micro, inCider, HOT CoCo,
RUN, jr, and Wayne Green
Books contact:

SANDRA JOSEPH
WORLD WIDE MEDIA
386 PARK AVE. SOUTH
NEW YORK, N.Y. 10016
PHONE—(212) 686-1520

TELEX—620430




ATM-80

DATA ACQUISITION & CONTROL SYSTEM
FOR THE COLOR COMPUTER

APPLICATIONS:

* SECURITY SYSTEMS
FEATURES

IN ROM  USER'S MANUAL
ASSEMBLED & TESTED .............
MANUAL. .
CLOCK/CAL/MEM CARTRIDGE
FEATURES:

ASSEMBLED & TESTED ............
W/BK RAM

For more information, call or write to:

3131 TIMMONS #723
HOUSTON, TEXAS 77027
(713) 840-1272

o ENERGY MANAGEMENT « PROCESS CONTROL * SCIENTIFIC
EXPERIMENTS e ROBOTICS e TECHNICAL EDUCATION

» 20us 8-BIT A-TO-D CONVERTER e 32-CHANNEL ANALOG
MULTIPLEXER ¢ PROGRAMMABLE GAIN AMPLIFIER  PEAK
DETECTOR AMPLIFIER ¢ 8-BIT D-TO-A CONVERTER e 4-BIT1/0
PORT (PROGRAMMABLE) * 2K RAM ¢ CONTROL SOFTWARE

o COUNTS HOURS, MIN., SEC., MONTH, DATE, DAY OF WEEK,
YEAR, LEAP YEAR * PROGRAMMABLE INTERRUPT TIMER (.5,
5.0 AND 60 SECOND INTERVALS) * ROM BASED CONTROL
SOFTWARE * 8K RAM SPACE  CLOCK BACKUP BATTERY

CYBERTRON TECHNOLOGY

ONLY $39.95/ea.

ONE ACROSS 3-1/2" x 15/16"
ONLY $2.70/M ’
- $184.95 Order in increments of 5.000 9-1/2" x 11
.8 1500

EPSON MX 70/80 $5.00/ea. / \‘ RS LP 1. v $5.85/ea.
EPSON MX 100 9.75/ea. | {5\ = RS LP VI. VI 7.00/ea.
RS Daisy Wheel II M/S 5.75/ea. RS DMP 400 5.50/ea.
RS LP I. IV (Zip Pack) 2.75/ea. DIABLO Hytype Il M/S 4.50/ea.
RS LP I I, IV (Cart) 5.85/ea. OKIDATA 84 5.00/ea.
COMPUTER PAPER
MINI PACKS
9-1/2” x 11" Blank. 20 Ib. 1 pt., 1000/ctn.
PRESSURE SENSITIVE (Extra fine perforations r. & 1) ONLY $16.25/ctn.
LABELS 14-7/8" x 11" 1/2” Green Bar, 15 Ib. 1 pt.. 1500/ctn

14-7/8" x 11"

ONLY $25.00/ctn.
STANDARD PACKAGING
" Blank, 15 Ib. 1 pt. 3300/ctn. ONLY $26.00/ctn.
1/2" Green Bar, 15 1b. 1 pt..
ONLY $40.00/ctn.

GOOD NEWS FOR EPSON

MX-80 and RX-80 OWNERS

MICRO-GRIP FRICTION FEED
Add inexpensive friction feed to your MX-80 or
RX-80. Easily installed with screwdriver, no solder-
ing. Does not disturb tractor feed. Also fits
printers based on Epson design such as IBM PC.
Commodore and H-P Dot Matrix printers.

Wt. 1 Ib.
CARTRIDGE RIBBONS FOR.

3500/ctn.

ALL COMPUTER SUPPLIES AT DISCOUNT PRICES

TERMS AND CONDITIONS

*p prices compe

ot $10 00, not including shipping charges. Prices eftective 7/1/83 and subject to
> we operate on cash bas

Credit extended to Federal agen

and individuals 1 payment with order; our DO NOT include shipping No .
.. $ 89.95 VISA hip via UPS or motor freight Include street adc we don't ship 1o PO boxes @
$119.95 EEEEEE  Freoht charges added to credil card purchases No merchandise returned withoul prior winitten authonization d
from us Merchandise ordered in error or not wanted s subject 1o 25%. restocking charge and limited to merchan

dise credit only

Send for our Free Brochure of Computer Supplies. Ask for Catalog No. DP-50.

~'c' BILL COLE ENTERPRISES, INC.

»536 é’ P.0. BOX 60 » DEPT H.C. WOLLASTON, MA 02170-0060 617 963-5510
For Credit Card Orders ONLY! Call Toll Free 1-800-225-8249

397

hollow earth software

1-800-235-6646 ex. 528

1-800-235-6647 ex. 528 (Ca)

p.o. box 148
still river, ma 01467

=%
coLoR 22

COMPUTER
WEEKLY

1-800-235-6646 ex 529
1-800-235-6647 ex 529 (CA)

DATAFILE and DATAFILE 64: A unique,
multipurpose data storage system. This is a
sophisticated, nonformatted type database,
with user-defined categories. It performs
string searches, deletes, sorts, merges and
prints in various formats. Also included is
Datafile 64, the 64K version with more
memory space. $27.95/tape, $29.95/disk
DISKPRO: No more crashed disks! This
program could be a lifesaver. Diskpro
creates backups of your disk directory and
allocation tables. Disk crashes are easily
restored. Also included is INDEX, a
directory utility program. Both programs
come on disk with complete documenta-
tion. $25.00/disk

TTD or DTT: Transfer your programs to disk
or tape effortlessly. $14.95 each/both
for $25.00

DISK REPAIR: Most crashed disks can be
repaired using this program. Saves you a lot
of heartache. $25.00

DISK FILE DUPLICATOR: Have you ever
wished you could number the programs on
your disk and tell your CoCo to copy 1,4, 16,
24, etc? Then this program is for you. Works
on up to four drives. Great for duplication
work. $25.00

(Save $20. Buy Diskpro, TTD, DTT, Disk
Repair, and Disk File Duplicator in one
package for $80.00.)

GRAPHIC ANALYSIS: Summarize year end
expense information. View listing plus
plotted graph on hi-res PMODE 3screen, or
output to printer (screen dump programre-
quired). $14.95/tape, $16.95/disk

STARS: Educational and entertaining. Stars
will create a dome of the night sky on your
television. Constellations, stars, and other
naked eye objects are drawn using ex-
tended resolution graphics. Special horizon
views show the planets after sunset.
Detailed documentation. $19.95/tape,
$21.95/disk

CASSETTE LABEL PRINT PROGRAM: Are
your cassette labels covered with scrawled
writing and smudged ink? Are you afraid to
lend your cassettes to friends—fearful
they'll laugh as they try to read the label? If
the answer to these questions is yes, you
need our cassette label program.
$14.95/tape, $16.95/disk

SHANDRIA AND PEMDICADIA: This is the
first part of a three partadventure. After you
solve this one you still have more to look
forward too. $14.95/tape, $16.95/disk
MILLBORN: Like to play cards? From
France, we bring you this popular card
game for your CoCo. The object of the
game is to drive 700 miles, while avoiding
accidents, tire blowouts, detours, etc.
$14.95/tape, $16.95/disk

BIORHYTHM: Things aren’t going well and
you feel it’s just not your day. Find out for
sure. Know when to stay home and read a
book. Printout a chart by the week, month,
etc. $14.95/tape, $16.95/disk

Free catalog available upon request.

(VISA and MC card orders
accepted. Include Card Number
and Expiration Date with order.)

COCO MERGE: Modularly design your
programs, writing each section and
debugging it separately. This program
appends one BASIC program to the end of
another. Easy to use, self prompting.
$19.95/tape, $21.95/disk

BEETHOVEN'S FIFTH and WILLIAM TELL
OVERTURE: You really won't believe the
incredible music coming from your CoCo.
16K and 32K versions on the same tape or
disk. $14.95/tape, $16.95/disk. (Specify
which selection when ordering, or better
yet order both and save: $25.00/tape,
$28.00/ disk

CALENDAR GENERATOR: Want a calendar
for the year you were born? What about
twenty years down the road for those who
like to plan ahead? This program generates
such a calendar to your printer. Included
with the program is an Alternate Data Utility
that compresses dates to fitinto two bytes of
space. $14.95/tape, $16.95/disk

Vip Writer (Super ColorWriter Il) Reference
Card: Handy reference guide for use with
VIP Writer. (Also included is a nice letter-
head format program.)

Telewriter 64 Reference Card: Handy
reference card for use with Telewriter 64.
Cards $3 each.

Library Style Cassette Cases: Do you file
your cassettes away by throwing them in a
drawer, and hope for the best when you try
to find one? Your problems are solved. We
are selling attractive library-style cases that
will hold twelve cassettes each. These are
the best cassette cases available. $7.00/each.
Buy in quantity and save: five or more
$6.00/each

e CCW offers you regular features
on a wide range of topics.

Columns: Stuck in that adventure?
Our Adventure Q&A will help. Also columns
on Logo, Disk, Forth, Graphics, Compu-
serve, Novice, etc.

Discount Card: Use your CCW Discount
Card to purchase software and hardware at
a discount. Save enough in discounts to pay
pay for your subscription.

News: If we find out about it Monday, you
read about it Friday. Get your news while
it's still hot.

Programs: Useful, entertaining, educa-
tional, business, etc. We even solicit your
ideas on programs you might want to see in
future issues.

Just $1/week ($52/year). Payable
quarterly ($14/check, $13/charge), or
yearly.

For a limited time, subscribe by the year and
receive a complete set of back issues free.
This offer is good until our back issues run
out or we come to our sense. Hurry!

Name

Address
City
State Zip
Tiny Signature
O VISA 0O MasterCard
Card No
Exp. Date.

(Author and dealer inquiries invited.)

COLOR COMPUTER WEEKLY

P.0. Box 1355, Boston MA 02205 /

~See List of Advertisers on page 130
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REFERENCE

BY MARTIN H. GOODMAN

I/O QUIiCcK REFERENCE

he 6809E is a powerful little chip

and its capabilities are only bound
by the imagination of programmers.
The programmer must be able to com-
municate instructions to the processor
and, in turn, the processor must have
ways of transmitting data to the pro-

grammer. Keyboards, joysticks, mo-
dems, and printers all have information
the processor might use, and each per-
ipheral needs certain signals and infor-
mation from the processor in order to
operate—input/output.

The following is a quick-reference

guide to communicating with your
CoCo through various channels. In-
put/output is the key to carrying out
fruitful conversations with the CoCo. l

Write to Marty Goodman at 1633
Bayo Vista Ave., San Pablo, CA 94806.

Disk Misc. Control Port (FF40)

Drive Select 0-3: When set to 1, that drive will be selected for use and its red
LED will go on. '

Motor On: When set to 1, the disk motors on all drives go on (wait 1.5
seconds before read/write).

Start Precompensation: Set to 1 when writing to tracks greater than 21.
This improves reliability.

Double-Density Enable: Set for double density.

Wait Enable: Set to allow 1793 to stop the CPU when it doesn’t have a data
byte available.

1793 Commands Used in the CoCo:

03  Restore head of selected drive to track 0.

13 Position head of selected drive to track given in data register.
80  Read sector given in sector register.

A0 Write sector given in sector register.

FO  Write (format) track, used in DSKINI function.

DO Terminate current function immediately.

To use these commands, store the byte in FF48.

Video Control Modes

__Size Number FF22
X Y | Colors | 7-A/G

256x 192
128%x 192
128 % 192
128X 96
128X 96
128x 64
128 x 64
64 % 64

ALPHA
64x32

64 x 48

64 x 64 8*
64 % 96 8*
64x192 | 8*

Notes: FF22 bit 3 (CSS) selects between two color sets for the two-
and four-color and ALPHA modes. ALPHA is available in eight-color

SAM Bits
V1

4-GMO0

g
S

5-GM1

*

A ONANBEBNBENDADN

C O OO OO m ;=
CO0CO0OO0CODOO OO m m m =
O 0000000 = =00 = =
SO0~ 00O O O —O —
- — 00000000 — — — =
O~ 00O OO = OO — -
OO0 O0O0O =~ m= OO~ O

graphics modes.
*The color can be set only for a group of pixels.

PIA 1 (A) Data Register

Bit 0: Keyboard row 1 and right joystick button
Bit 1: Keyboard row 2 and left joystick button
Bit 2: Keyboard row 3
FF00 ) Bit 3: Keyboard row 4
Bit 4: Keyboard row 5
Bit 5: Keyboard row 6
Bit 6: Keyboard row 7
Bit 7: Joystick comparator input

PIA 1 (A) Control Register

Bit 0: 63.5 us. IRQ enable (1 = enabled)

Bit 1: 63.5 us. IRQ polarity (1 =rising edge)

Bit 2: FF00 data/direction select (1= data)

FFO01 ) Bit 3: Analog mux select LSB

Bit 4: Always 1

Bit 5: Always 1

Bit 6: Not used

Bit 7: 63.5 ps. IRQ flag (1 =transition occurred)

PIA 1 (B) Data Register

Bit 0: Keyboard column 1
Bit 1: Keyboard column 2
Bit 2: Keyboard column 3
FF02 ) Bit 3: Keyboard column 4
Bit 4: Keyboard column 5
Bit 5: Keyboard column 6
Bit 6: Keyboard column 7
Bit 7: Keyboard column 8

PIA 1 (B) Control Register

Bit 0: 16.7 ms. IRQ enable (1 =enabled)

Bit 1: 16.7 ms. IRQ polarity (1 =rising edge)

Bit 2: FF02 data/direction select (1 =data)

FF03 ]} Bit 3: Analog mux select MSB

Bit 4: Always 1

Bit 5: Always 1

Bit 6: Not used

Bit 7: 16.7 ms. IRQ flag (1 =transition occurred)

Listing continued

104 HOT CoCo April 1984



the CoCo
Professional

AX-
PREPARER

FOR THE INDIVIDUAL,
IT ELIMINATES ANXIETY

File your taxes in confidence. The CoCo Professional Tax Pre-
parer is accurate, thorough, and easy to use. Just answer the
questions.

The CoCo Tax Preparer interviews you the way professionals in
the large walk-in tax firms do. It takes you through each tax
form in an organized manner. It knows which forms you need
based on how you answer the questions it asks. And you can
change data and make corrections - no hassle.

When you're done, the program prints your completed tax
return on government-approved forms.

FOR THE PROFESSIONAL TAX PREPARER,
IT SAVES TIME

Spend your time doing what you're supposed to do. You make
the important business decisions, the CoCo Tax Preparer will
do the rest. And you can simplify your filing — one diskette per
client:

Interview your clients in a time-saving manner and get rid of
your check-off sheets.

Produce complete tax returns on government-approved forms.
The CoCo Tax Preparer lets you run continuous multicopy
forms in the order you need, when you need them.

Mail to: Micro Data Systems
6 Edward Drive
Ashland, MA Q1721

[0 Mastercard ~ [J Visa [0 Check or Money Order Enclosed
Card # Exp. Date

Name

Address

City State Zip

Signature

I need the built-in sales tax table for (state).
Mass. residents add 5% sales tax. Shipped post paid. Allow tiwo weeks for delivery.

1o ba repenied
(o T 2

o

ichedule A—Itemized Deductions Sas—
iz Ao
- - b s U@é.a
- O i0en 0

T —

PROGRAM FEATURES

Designed by a 15-year tax consult-
ant, the program has built-in tax ta-
bles and tax rate schedules and
supports the following forms:

1040

Schedules A, B, C, D, E, G, SE, W

Forms 2106, 2119, 3903, 4797

Office-at-Home

Installment Gain

Dependency Support .

95

For a limited time only.
A $400 value

Credits and Other Taxes

MORE FEATURES

e QOver 170 full-screen menus displayed on command. Fully
menu-driven screens — each appears only when required.

e Full reverse-screen scrolling and forward-screen block scroll.

¢ Calculator mode supports +, —, *,/, = on numeric data.

¢ Edit capability: any line at any time. Supports change, delete,
hack, search, and insert commands. Eliminates the need for
check-off sheets

° Runs on 32K extended Basic (one disk drive with change of
diskette during program execution) or two disk drives. (A
special-order version runs on 64K RAM units with one or two
disk drives.) Comes with diskettes and operating manual that
describes each screen presentation. Additional forms are
available by special order.

e Full disk drive storage for all data and computations.

e Printed output on pin-fed or tractor-fed printers, for gov-
ernment-approved forms.

¢ [ts combination of machine language and Basic is fast and it
minimizes memory use.

Yearly update available.

w»See List of Advertisers on page 130
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PIA 2 (A) Data Register

Bit 0: Cassette data input (1 =input < —1.5V)
Bit 1: RS-232 data output (1 =output at —10V)
Bit 2: LSB
FF20 ) Bit 3: LSB
Bit 4: LSB 6-bit D/A (digital to analog)
Bit 5: LSB
Bit 6: LSB
Bit 7: MSB

PIA 2 (A) Control Register

Bit 0: CD input FIRQ enable (1 =enabled)

Bit 1: CD input FIRQ polarity (1 =rising edge)

Bit 2: FF20 data/direction select (1 =data)
FF21 ) Bit 3: Cassette motor control (1 =on)

Bit 4: Always 1

Bit 5: Always 1

Bit 6: Not used

Bit 7: CD input FIRQ flag (1 =transition)

PIA 2 (B) Data Register

Bit 0: RS-232 data input (1 =input < + 1V)
Bit 1: Single-bit sound output (normally off)

FF22 ) Bit 3: VDG color-set selection
Bit 4: VDG GMO and INT/EXT
Bit 5: VDG GM1
Bit 6: VDG GM2
Bit 7: VDG ALHA/GRAPH

Bit 2: RAM size input (0=4K, 1=16K, TTSL = 32K)

PIA 2 (B) Control Register

Bit 0: CART FIRQ Enable (1 =enabled)
Bit 1: CART FIRQ polarity (1 =rising edge)
Bit 2: FF20 data/direction select (1 =data)
FF23 ) Bit 3: 6-bit sound enable (1 =enabled)
Bit 4: Always 1
Bit 5: Always 1
Bit 6: Not used
Bit 7: CART FIRQ flag (1 =transition occurred)

Drive-Select/Misc. Control Port

Bit 0: Drive select 0 (1 =drive 0 active)
Bit 1: Drive select 1 (1=drive 1 active)
Bit 2: Drive select 2 (1 =drive 2 active)
FF40 ) Bit 3: Motor on (1 =all drive motors on)
Bit 4: Write precompensation (1 = active)
Bit 5: Double density (1 =double density)
Bit 6: Drive select 3 (1 =drive 3 active)
Bit 7: Wait synchronization enable (1 =enabled)

FF48 1793 status/command register
FF49 1793 track register

FF4A 1793 sector register

FF4B 1793 data register

SAM Control Registers
Clear Set
© m

FFDE FFDF (TY) Map type (0=32K RAM, 1=64K RAM)

FFDC FFDD (M0O) Memory type
FFDA FFDB MIl) 00=4K, 01=16K, 10=64K

KEYBOARD
ARRAY

FFOO

7
FFO2

FFD8 FFD9 (R1) Clock rate

FFD6 FFD7 (R0) 00=.9MHz, 01 =address dependent

FFD4 FFD5 (Pl) Memory page (0=paged, 1 =page 1)

FFD2 FFD3 (F6) Display address offset
FFDO FFD1 (F5)  in 512-byte ($200) steps
FFCE FFCF (F4)

FFCC FFCD (F3)

FFCA FFCB (F2)

FFC8 FFC9 (F1)

FFC6 FFC7 (F0)

FFC4 FFC5 (V2) Video mode
FFC2 FFC3 (V1) (see video-display data)
FFQ0  FFCl  (V0)

RS-232 RS-232 CARRIER
OUTPUT JACK DETECT

CASSETTE
INPUT

MOTOR FF21
CONTROL 3

PIN NUMBERING FOR CONNECTORS:
(AS VIEWED FROM THE BACK OF THE COMPUTER)

N D.A.C.
4 PIN DIN (USED FOR RS-232) QUL
o e FF20
3 2

3o °)l 5 PIN DIN (USED FOR CASSETTE)
5\°, °/4
2

OuT 0-5v

PP b

RIGHT
JOYSTICK

CASSETTE
IN 0-63

SOURCE

LEFT
JOYSTICK

JOYSTICK

v =0

Fig. 2. CoCo Pin Configurations

CASSETTE
CARTRIDGE
NO SOUND

FFO3 | FFOL
5/06 o\l BIT3 | BIT3
alo ® o) ©PINDIN (USED FOR JOYSTICKS)
o
3

=~00
~O~O

RIGHT-X
RIGHT-Y
LEFT-X
LEFT-Y

Fig. 3. CoCo PIA 1/0 Functions
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SINGLE BIT
SOUND

MUX
SOUND ENABLE

JOYSTICK
COMPARATOR IN










any INKEY$ loop could pick up one of
the above characters and proceed erro-
neously.

Joystick Inspection

You don’t want to replace a good
joystick. Other things can go wrong
too. Burned out joystick interface ICs
in the computer can make a joystick
appear bad. The first step is to swap
joysticks. If the second joystick works,
then the problem is in the first joystick
somewhere. If both joysticks don’t
work, the problem is probably in the
channel (e.g., the right channel),
meaning the multiplexer U9 is proba-
bly bad. If both channels are dead,
probably both U9s are bad.

If the problem has been narrowed
down to one joystick, there are only a
few possibilities. The first is a broken
wire. Depending upon the wire that’s
broken, the whole joystick might ap-
pear dead, or one motion might be
dead. If the problem is of an intermit-
tent nature or if a small motion pro-
duces large changes, then it is probably
a bad potentiometer. In either case you
need to open up the joystick.

To open, remove the two large
screws on the bottom. You should see
internals as in Fig. 2. Look for broken
wires. Plug the joystick in and wiggle
the cable. If the problem gets worse or
better, then you have a broken wire
somewhere. If the wiggling indicates a
broken wire near the joystick head,
turn off the computer and cut 6 inches
off the head end. Strip back 4 inches of
cable insulation. Note that the wires
are color coded. In my joysticks the
colors are as shown in Fig. 2. Strip each
wire and replace each one at a time.
Now turn on the CoCo and try it again.
If the problem goes away, you’re done.

Now, assume there is a problem at
the plug end of the joystick. You’ll
have to disassemble the connector to
look inside for a broken wire. You can
also perform a continuity test to rule

+5V

100KQ-R
A
00K Ze—p——

R TO COLOR COMPUTER

!

Fig. 1. Joystick Voltage Divider

out a broken wire. This is a good first
step.

If you don’t have an ohmmeter, you
can construct a continuity tester from a
9-volt battery, a resistor and light-
emitting diode (LED) (see Fig. 3). Test
the continuity tester first by shorting
the probe leads together. If the LED
lights, it’s working. If not, reverse the
battery leads.

“If none of these
steps provide a cure,
then the joystick

head is bad.’’

To do a continuity test, first center
the joystick arm, then touch one lead
to R1, lug 1. Touch the other lead to
pin 3 of the connector. See Fig. 2 for
these places. If the LED lights (or the
ohmmeter reads zero resistance), then
there is no break in one of the cable
wires. Repeat this continuity test for all
five pins. If one or more pins fail this
test, you’ll have to open up the plug.

To open the plug, insert a small
screwdriver under the tab and pry up.
Slide the plastic sheath up the cable
(see Fig. 4). A metal band might fall in-
to your hand. Look at the pin that

PIN 4

PIN 3

GREEN it &

BLACK

PIN |

Fig. 2. Joystick Wiring

RESISTOR
4700

™
—J

9 VOLT
BATTERY

YELLOW-VIOLET-BROWN

LED
PROBE

WIRES

Fig. 3. Continuity Tester

failed the test. The

wire might be broken. If
it is not broken, then the
problem is somewhere
between the connector
and joystick head. The
chances of this are very
remote, unless you have
slammed the cable in a
door or your dog chewed
it. Solder any broken
wires and reassemble.

Do the continuity test
again. If everything is
okay, plug in the joy-
stick and test it.

Joystick Mechanism
Repair

If none of these steps
provide a cure, then the
joystick head is bad.
Look at it for obvious i
mechanical problems. To
replace it purchase a
100k-ohm joystick mech-
anism from Radio Shack
(#271-1705) for $5. Be
sure to get the 100k-ohm
mechanism, since Radio
Shack sells a 40k-ohm
look-alike.

Remove the joystick
top, unscrew the remain-
ing two screws, and lift
out the joystick assem-
bly. If the wire colors
are different from Fig. 2,
record the color coding
before proceeding. Re-
place the wires one at a
time and solder in the
jumper wires between
various potentiometer
lugs, the ground lug, and
push-button. Plug in the
joystick and test it. Re-
check the wiring if it
doesn’t work. Chances
are good you’ve fixed
the problem.

PIA and Multiplexer
Replacement

PIA U8 (6821) is the
joystick interface as well ,
as the keyboard inter-
face. Chances are that
you’ll be having key-
board entry problems in
addition to joystick
problems if it’s bad.
To test U8,
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CATCH THE DRAGON MAGIC

N

Buy Direct from the Manufacturer

Dragon hy TANO Color Computer $149.95

64K RAM, 32K ROM. Microsoft* Extended Color BASIC, standard. 6809E Microprocessor.
Professional quality keyboard. Includes 9 software programs (C.C. Writer, C.C. Mail, C.C.
Merge, C.C. Filer, C.C. Calc, Courier Pilot, Gold Digger, Dragon Quest, Tower of Fear)

ACCESSORIES

Mannesmann Talley Spirit Microprinter 349.95
Ultra-high quality dot matrix printer. 80 GPS. Tractor, roll and single sheet feed. Unique square
print hammers give exceptional print quality. Quiet and stylish!

“Multiplexer replacement
is indicated if both
joysticks are dead

or certain channels don’t

work. ...A replacement

might be hard to find, but
it can be bought
directly from Radio Shack

National Parts in Texas.”

remove it and swap it with U4. U4 is
also a 6821. Be careful to reinsert the
ICs in the proper direction. There is a
notch indicated on the printed circuit
board.

Make sure the end of the IC with a
notch is in the same direction when re-
inserting. Turn on the computer and
see if the joystick problem is gone. If
U8 was bad you probably have some
other problem because of the insertion
of the bad 6821 into U4. The key is that
the nature of the problem changed.
Purchase a replacement for about $4 at
mail-order stores.

Multiplexer replacement is indicated
if both joysticks are dead or certain
channels don’t work (e.g., the up/down
motion on the right joystick channel).
The multiplexer is U9 and is an
MC14529. Remove it and insert a re-
placement. A replacement might be
hard to find, but it can be bought direct-
ly from Radio Shack National Parts in
Texas.

Another part that could be bad is
Ul4. This is the operational amplifier
that interfaces the multiplexer to the
PIA. It is a LM339 and costs less than a
dollar.

None of the above operations are dif-
ficult, and they make it easy and satisfy-
ing to fix your own computer. ll

Address correspondence to Brian H.
Alsop, 113 Boone Road, Trafford, PA
15085.

Printer Cable 29.95
Monitor Cable 9.95
Dragon Magic Book 9.95
Colorful, animated children’s book on BASIC. ‘
Dragon Joysticks (pair) 19.95
Dragon Single Disk Drive 3569.95
5% in. 184K memory. With controller and DOS manual.
Dragon Double Disk Drive 529.95
SOFTWARE
(Cartridges, $19.95; cassettes, $9.95)
Educational, For Kids 4-11:
Number Gulper 995  Astroblast 19.95
Number Puzzler 995  Cosmic Invaders 19.95
Circus Adventure 9.95  Ghost Attack 19.95
School Maze 995  Doodlebug 19.95
Hide and Seek 99
RAlnes " Sraphic Aimat 9.95
Shark Treasure 9.95 C[,‘i,ﬁ’p{,‘iavg{?ea or 995
Hag 995 Dream (Screen Editor and Assembler) 9.95
Quest 995 piyel Editor 995
Calixto Island 9.95
Black Sanctum 9.95 Self-Help/Business:
Moonhopper 9.95  Typing Tutor 9.95
Robottack 9.95 Timscript (Speed Writer) 9.95
Cave Hunter 19.95 Personal Finance 9.95
Berserk 19.95  Word Processor 9.95
ORDER NOW
TOLL FREE 1-800-327-7671 !
or write
'm N Microcomputer
Products Corp.

4301 Poche Court West, New Orleans, LA 70129

Terms: VISA, MasterCard, certified check or money order. Add 5% shipping and handling.

b . 0
Louisiana residents add 8% sales tax. *Microsoft is a registered trademark of Microsoft Corp.

Dragon is a registered trademark of Dragon Data, Ltd.

s
Z‘iiﬂ ] ., ASSEMBLED

Ej: e

Fig. 4. Joystick Plug
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TERMS:

M.C./Visa/Amex and personal

checks accepted at no extra charge.
C.0.D., please add $3.00.

Shipping: Please call for amount.

Not responsible for typographical errors.

© Copyright 1983

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

[%2)

TOLL FREE ORDERING
1-800-343-8841

Model I/III/IV Drives (0 1 2 3)
Color Computer Drive (012 3)
Apple/Franklin Compatible Add-On Drives with Case & Cable
Apple/Franklin Compatible Drives with Controller
Model I/lIl/IV- Memory Upgrade
Printers — Daisywheel/Dot Matrix
Diskettes in Library Cases
Cases and Power Supplies — (Single-Dual-1/2 Height)
Printer Buffers 8K to 512K
Percom Double Density Controller (Model )
Holmes Model I/lll Speed-up Mod-VID/80
Color Computer Printer Interfaces
Cables — Printer/Disk Drive
DOSPLUS ... e $ Special Prices
Repair Services Now Offered — FAST Turn-a-Round

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

SOFTWARE SUPPORT, INC.

One Edgell Road, Framingham, MA 01701
Hours: Mon. thru Fri. 9:30 am to 5:30 (E.S.T.)

DEALER INQUIRIES INVITED.

Diskette Breakthrough — 10 Pack in Library Case — $18:95 9%,

Since We Are Always Finding Ways To Save You Money,
Please CALL For Our Most Current Pricing.

GENERAL AND TECHNICAL
1-617-872-9090

. . .. starting at $169.00
............ $ Call Toll Free

LS 1$259.95 Sact
............. Call Toll Free
............ $ Call Toll Free
........... $1,8f.g5 New Low Price
..... starting at $59.95

. ... starting at $143.95
............ $ Call Toll Free
..... starting at $90.00

..... starting at $29.95

..... starting at $23.00

............ $ Call Toll Free

(617) 872-9090

Sat. 10 am to 4:30 pm

CANADA

MICRO R.G.S. INC.
751, CARRE VICTORIA, SUITE 403
MONTREAL, QUEBEC, CANADA, H2Y 2J3

Regular Tel. (514) 845-1534
Canadian Toll Free 800-361-5155

JAIHA HS1A SIAIHA MSIA SIAIHA HSIA SIAIHA MSIA STAIHA MSIA SIAIHA MSIA SIAIHA MSIA SIAIHA MSIia

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

PRICE BREAKTHROUGH

Super Sale on New Disk Drives
Starting at $169.00!

Tandon — Siemens — Remex — MPI — Teac — Shugart — Tabor

40 or 80 Tracks — Single or Dual Head — New 32" Drivette™
Our Disk Drives Are Capable Of Single And Dual Density Operation

The NEWEST Technology Capable Of Operating On Most Popular Computers
Drive a Hard Bargain!!™ — 5 M.B.-20 M.B. Complete Systems . ..... from $999.95

NEW

N
e - §5219:95

Service! Service!

All in stock products are shipped within
24 hours of order. Repair/Warranty
service is performed within 24 hours of
receipt unless otherwise noted. We
accept C.0O.D., foreign and APO orders.
Schools and D&B corporate P.O.s
accepted.

MSia SAAIHA MSia SIAIHA MSIA SIAIHA MSia SIAIHA MSIA SIAIHA MSia STAIHA MSIA STAIHA MSiA SIAIHA MSIA SIAIHA MSIa S3AAIHA MSia
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MAGILREAPH,

Turn your Color Computer into a graphic design center with the ease of a
keystroke! MagiGraph makes it simple to create highly detailed figures up to
and including an entire high-resolution screen. Designed for those with some
experience in Basic and Assembly Language programming, MagiGraph

includes lots of special features:

o A full set of logical and pixel manipulation functions simplifies the

development of complex figures.

e An editor lets you zoom in and work on every detail of your design.
Toggle between the ‘*macro'' and ‘‘micro’ screens for perspective on

your creations.

o Nine animation buffers allow you to preview each sequence to ensure

continuity and smooth flow.

o Versatile 170 routines store a graphic screen on cassette or floppy disk;
recall it later for use by another program or revise it with MagiGraph.
If you're looking for the finest graphic development utility available for your
Color Computer, THIS IS IT. Maximize your machine's potential, while you
push your imagination to the limit — with MagiGraph!
By Kevin Dooley. Cassette $34.95 (16K required); Disk $39.95 (32K Ex-
tended Color BASIC required); Amdisk cartridge $44.95.
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NEW GOOD STUFF
FOR EVERY COLOR COMPUTER

CSPOOL
Color Computer Print Spooler

Stop Waiting Around for the Printer! CSPOOL allows you to use your printer
and computer concurrently, takes only 26 bytes of Color Basic's memory, and
gives you 32K of print buffer. It's like having two computers in one! By
intercepting characters sent to the printer and storing them in the upper 32K of
RAM, CSPOOL allows you to run other programs while your printer is doing its
job. CSPOOL is FREE with the purchase of a 64K RAM UPGRADE KIT from The
Micro Works, or it may be purchased separately on cassette or diskette for
$19.95. Requires 64K; not for FLEX or 0S9.

64K MEMORY UPGRADE KIT: For Rev. levels E, ET, NC, TDP-100s, and Color
Computer II. Eight prime 64K RAM chips, instructions, and CSPOOL: $64.95.

SYSTEMS SOFTWARE

MACRO0-80C: DISK-BASED EDITOR,
ASSEMBLER AND MONITOR—with all the
features the serious programmer wants, this
package includes a powerful 2-pass macro
assembler with conditional assembly, local labels,
include files and cross referenced symbol tables.
MACRO0-80C supports the complete Motorola 6809
instruction set in standard source format. Incorpo-
rating all the features of our Rompack-based
assembler (SDS-80C), MACRO-80C contains many
more useful instructions and pseudo-ops which aid
the programmer and add power and flexibility. The
screen-oriented editor is designed for efficient and
easy editing of assembly language programs.
MACROQ-80C allows global changes and moving/
copying blocks of text. You can edit lines of
assembly source which exceed 32 characters.
DCBUG is a machine language monitor which allows
examining and altering of memory, setting break
points, etc.

Editor, assembler and monitor=—along with
sample programs—come on one Radio Shack com-
patible disk. Extensive documentation included. By
Andy Phelps. $99.95

SDS-80C: SOFTWARE DEVELOPMENT
SYSTEM—o0ur famous editor, assembler and
monitor in Rompack. Like MACRO-80C, it allows
the user to write, assemble and debug assembly
language programs with no reloading, object patch-
ing or other hassles. Supports full 6809 instruction
set. Complete manual included. $89.95

MICROTEXT: COMMUNICATIONS VIA
YOUR MODEM! Now you can use your printer
with your modem! Your computer can be an intelli-
gent printing terminal. Talk to timeshare services or
to other personal computers; print simultaneously
through a second printer port; and re-display text
stored in memory. Download text to Basic pro-
grams; dump to a cassette tape, or printer, or both.
Microtext can be used with any printer or no printer
at all. It features user-configurable duplex/parity
for special applications, and can send any ASCII
character. You'll find many uses for this general
purpose module! ROMPACK includes additional
serial port for printer. $59.95

MICRO WORKS COLOR FORTH
e Faster to program in than Basic
e Easier to learn than Assembly Language
e Executes in less time than Basic

The MICRO WORKS COLOR FORTH is a Rompack
containing everything you need to run Forth on your
Color Computer. COLOR FORTH consists of the
standard Forth Interest Group (FIG) implementation
of the language plus most of FORTH-79. It has a
super screen editor with split screen display. Mass
storage is on cassette. COLOR FORTH also contains
a decompiler and other aids for learning the inner
workings of this fascinating language. It will run on
4K, 16K, and 32K computers. And COLOR FORTH
contains 10K of ROM, leaving your RAM for your
programs! There are simple words to effectively use
the Hi-Res Color Computer graphics, joysticks, and
sound.

Includes a 112-page manual with a glossary of
the system-specific words, a full standard FIG
glossary and complete source listing.

MICRO WORKS COLOR FORTH ... THE BEST!
From the leader in FORTH, Talbot Microsystems.
$109.95

MACHINE LANGUAGE

MONITOR TAPE: A cassette tape which allows
you to directly access memory, 1/0 and registers
with a formatted hex display. Great for machine lan-
guage programming, debugging and learning. It
can also send/receive RS232 at up to 9600 baud,
including host system download/upload. 19 com-
mands in all. Relocatable and reentrant. CBUG
TAPE: $29.95

MONITOR ROM: The same program as above,
supplied in 2716 EPROM. This allows you to use
the entire RAM space. And you don't need to re-
load the monitor each time you use it. The EPROM
plugs into the Extended Basic ROM Socket or the
Romless Pack |. CBUG ROM: $39.95

SOURCE GENERATOR: This package is a disas-
sembler which runs on the Color Computer and
generates your own source listing of the BASIC
interpreter ROM. Also included is a documentation
package which gives useful ROM entry points,
complete memory map, /0 hardware details and
more. A 16K system is required for the use of this
cassette. 80C Disassembler: $49.95
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HARDWARE

PARALLEL PRINTER INTERFACE—Serial to parallel
converter allows use of all standard parallel
printers. PI80C plugs into the serial output port,
leaving your Rompack slot free. You supply the
printer cable. PI80C: $59.95

SUPER-PRO KEYBOARD—$69.95 (For computers
manufactured after Oct. 1982, add $4.95)
ROMLESS PACKS for your custom EPROMS — call
or write for information.

6809 ASSEMBLY LANGUAGE PROGRAMMING, by
Lance Leventhal, $16.95

TRS-80 COLOR COMPUTER GRAPHICS, by Don
Inman, $14.95

ASSEMBLY LANGUAGE GRAPHICS FOR THE
TRS-80 COLOR COMPUTER, by Don Inman, $14.95
STARTING FORTH, by L. Brodie, $17.95

ZAXXON—The real thing. Excellent. What more can
we say? Cassette requires 32K. $39.95

STAR BLASTER—Blast your way through an
asteroid field in this action-packed Hi-Res graphics
game. Available in ROMPACK; requires 16K.
$39.95

PAC ATTACK—Try your hand at this challenging
game by Computerware, with fantastic graphics,
sound and action! Cassette requires 16K. $24.95
HAYWIRE—Have fun zapping robots with this Hi-
Res game by Mark Data Products. Cassette
requires 16K. $24.95

ADVENTURE—Black Sanctum and Calixto Island by
Mark Data Products. Each cassette requires 16K.
$19.95 each.

CAVE HUNTER—Experience vivid colors, bizarre
sounds and eerie creatures as you wind your way
through a cave maze in search of gold treasures.
This exciting Hi-Res game by Mark Data Products
requires 16K for cassette version. $24.95

P.0. Box 1110-D
Del Mar, CA 92014
(619)] 942-2400

Master Charge/Visa and
COD Accepted

"MICRDO
WORKS

California Residents
add 6% Tax
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Color my child’s imagination! send
me copies of Rainbow Quest for the
Commodore 64 (BK7401) at $24.97 per package.
(Include $2.00 per package for shipping and handling.)

0 Payment Enclosed [0 MasterCard (O VISA O AMEX

Card # MC Bank #
Signature Exp. date
Name

Address

City State Zip

344B4QB |
Wayne Green Books, Peterborough, NH 03458 'y
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POSTAGE WILL BE PAID BY ADDRESSEE
WAYNE GREEN BOOKS
ATTN: RETAIL SALES
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The usual sources for this type of
transient are compressors, contractors,
and other large inductive loads that
share your line. MOV 1 is usually suffi-
cient protection.

MOVs 2 and 3 are optional devices
that absorb transient energy in normal
mode, meaning high voltage that has
the same polarity on both sides of a
power line. No current flows from one
side of the line to the other. Rather, the
current flows from power line to
ground.

Lightuing provides the usual source
for this type of transient when it strikes
both sides of a power line at once.

Notice that MOVs 2 and 3 are con-
figured to divert the high-voltage tran-

“If lightning is a problem
in your area,
and you have a good
electrical ground available,
you may want to add
all three MOV devices.”’

sients to ground. Therefore, you need a
good ground for them to function
properly.

Unfortunately, a good ground may
not be available to you if you live in a
house constructed prior to 1960. Lack
of the third prong in the wall outlet is an
indication of this. Sometimes the
outlet’s cover-plate holding screw is
grounded, but you should check
carefully before assuming that it is.

If lightning is a problem in your area,
and you have a good electrical ground
available, you may want to add all three
MOV devices. They are available from
Radio Shack as part #276-570.

The MOVs have a limited capacity
for energy absorption. They can dis-
sipate only so much power. If your
house should happen to sustain a direct
hit from a lightning bolt, do not expect
these devices to survive the strike.

Photo 2 shows three EMI filters. The
one on the left is similar to the model of-
fered by Radio Shack (part #273-100).
This is the one to use if your multiple-
outlet box is short and square shaped.
Such a box is often available through
hardware stores.

Use the filter in the middle for the
Radio Shack multiple-outlet strip. Un-

fortunately, it is not available from
Radio Shack. It is, however, becoming
a popular item and is often available
from surplus dealers and commercial
electronic supply houses. See the list of
suitable filters and surplus supply
dealers at the end of this article.

Keep in mind that the filter you buy
should have at least a 6-amp rating.
You’ll also need a business-machine
power cord with rectangular contacts,
such as a Belden 17250 or 17255.

The construction of this project is not
as difficult as it may seem. In fact,
things went so quickly that it surprised
even me.

The following is a list of tools you
will need for the project:

@ Electric drill and bits

® Nibbling tool (Radio Shack #64-823
or equal)

® Locking pliers

@ Soldering iron and solder

® File to remove burrs

@ Wire-cutters and strippers

@® Ruler and pencil

If you have to buy these tools, you’ll
nullify the cost advantage of doing the
job yourself.

The Modifications

To begin, start warming the soldering
iron. Put it aside in a safe place. Next,
remove the tamper-resistant screws
from the end plate nearest the power
cord. Use the locking pliers as shown in
Photo 3.

Pull the plate away the best you can,
despite the green wire attached to it.
Slide the bottom cover off and put it
aside for now.

Use the wire cutters to cut the three
power-cord wires right at the black
bushing. Use the locking pliers to
remove the bushing and power cord.
The three wires should be as long as
possible, since they will connect to the
EMI filter.

You now have an empty cavity to in-
stall the EMI filter. It should fit with

Photo 2. Various EMI Filters

Photo 3. Removing Tamper-Resistant Screws with Locking Pliers
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room all around it, as shown in Photo
4. Use your ruler and pencil to mark the
outlet strip for a well-centered hole. If
you make the hole just a tiny bit larger
than the filter, there should be no prob-
lem with the fit.

Drill, nibble, and file the aluminum
until it permits the filter to slip into
place. Using the filter as a template,
drill two mounting holes. Fasten it with
two 4-40 screws and nuts. You are
almost done.

The soldering iron should be warm
by now. You will need to attach the
MOVs at this time. Don’t forget to
place some insulating tubing on the ex-
posed leads. The MOV is not sensitive
to polarity. Either lead can be con-
nected to neutral/ground.

Fasten the three leads to the ap-
propriate filter tabs, keeping the colors

correct. Green is ground, black is line
hot, and white is line neutral. Solder
them well, since these solder joints
might sometimes carry substantial elec-
trical current.

There are two optional safety-related
tasks remaining at this point. First, in-
sulate the solder connections so they
cannot short to the lid. Tape is good for
this but looks messy. If you prefer, glue
some insulating material (fiberglass
board or cardboard) to the lid in the
area of the solder connections.

Second, put some heavy tape over the
bushing hole. Metal tape is nice if
available, but heat duct or adhesive tape
will work.

All that remains is to check your con-
nections, reinstall the lid, and reattach
the end plate. You can reuse the tam-
per-resistant screws if you like, driving

Photo 4. Inside View Showing Connections and MOV

them with the locking pliers. The screw
size is 6-32, should you prefer to pur-
chase new ones.

Once you’ve reassembled the outlet
strip, plug in the cord, test the unit, and
verify proper operation. Your protected
outlet strip is ready for service.

Locating the Parts

You can purchase a CDE brand unit
(#A7414) from:

Poly Paks
16-18 Del Carmine St.
Wakefield, MA 01880

It sells for under $6 and is displayed on
page 5 of catalog 251.

Poly Paks also displays a line cord on
page 14 of the same catalog, but does
not describe it sufficiently. It is part
#07297. If this cord mates with the
filter, then you can purchase both for
under $10.

I encourage you to investigate the
electronics stores in your community.
EMI filters are showing up in surplus
stores and as regular stock at many elec-
tronics distributors. You should be able
to find what you want and get some
good ideas of other items that are
available.

Regardless of where you acquire the
necessary parts, you will enjoy the feel-
ing of security your protected power
source gives you. ll

Write to Jeremy A. Donimirski, P.O.
Box 66369, Seattle, WA 98166.

Since 1978

IT'S SIMPLE. . .CALL AND SAVE MONEY!

1-800-341-0860

GA. & INFO
912-377-7120

DIRECT MARKETING
COMPUTERS AND
EQUIPMENT

AMDEK » COMREX ¢ EPSON o C.ITOH
FRANKLIN » OKIDATA ¢ COLUMBIA

SERIAL TO PARALLEL
INTERFACE & CABLE

*CALL

BOTEK *59

TO SAVE YOU MONEY!

FREE UPON REQUEST
*DISCOUNT PRICE LIST AND INFORMATION KIT
*COPY OF MFR'S WARRANTY
PRICES AND PRODUCTS ARE SUBJECT TO CHANGE
WITHOUT NOTICE.

Color Computer. .*CALL
Color Disc....... SCALL
DMP 120 Printer. . *CALL

TRS-80

Color 2

FROM

Epson...........

PRINTERS

FROM MicroManagement

SCALL Systems, Inc.

SCALL 2803 Thomasville Road East
Cairo, Georgia 31728

SCALL TELEMARKET DEPT. # 37
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SUN SOFTWARE
. P.0. Box 7498
Wilmington, DE 19803
(302) 764-8328

SUN REPORTER
**ULTIMATE WORD-PROCESSOR"*

Single Key Command

the Printer

Simple Disk or Cassette /0 -- Merge files from Cassette or Disk
Right Justification
And Many More

32K EXB Cassette / 29.95
Disk /1 34.95

SUN DISK MANAGER

Spare Directory Track and Recall it for an Emergency M Routine for Cleaning Disk Head
16K or 32K Disk / 19.95

oovoutke BRAHMS -

Famous Classic Musics played by Computer M Polyphonic -- Four Part Harmony
16K / 12.95

DISKETTES

3M 51/4" SS/DD $27.00 Box of 10
Head Cleaning Kit  $22.00 For 30 Cleanings

We accept Visa. Master Card, Money Order or Personal Check
Please Add $2 for Shipping & Handling

147

85/24 64/24 51/24 42724 -- True Upper-Lowercase. Switch to any of formats by a

Full Width Screen Display -- What you see on the Screen is what you will get from

Full Screen Editing -- Single Key Commands for Insert, Delete and Change
Embedded Control Codes for -- Underline, variable Letter sizes

Subscript. Superscript
Global Search for -- Replacement or Deletion

Alphabetical Sorting - Filenames and Extension M Directory on the Screen - 10 at a time - or
on the Printer ® Single Key Commands for Rename, Delete, Run and Copy file ® Save a

Il £asy'ro save |
your copies of

HOT CoCo

for constant reference.
Self-sticking labels are available for the following:

80 Micro 73 Magazine  Radio Electronics
Microcomputing QST Personal Computing
inCider cQ HOT CoCo

RUN Ham Radio Interface

which labels we should send.

Call TOLL-FREE for credit card orders:
1-800-258-5473

Or use the order form in this magazine and mail to:

HOT CoCo

Attn: Book Sales, Peterborough, NH 03458
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handy and keep it neat with these strong library shelf boxes.
They are made of white corrugated cardboard and are dust resis-
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TANDON DISK DRIVES
FOR YOUR Co Co

DRIVE 0 $379. DRIVE 1 $239.
DOUBLE HEADED ADD $100.

NEW PRINTER
ADAPTER $74.95

a Serial/Parallel Interface for the
Radio Shack™ Color Computer
Our Interface allows your CoCo
to connect with most, currently
manufactured, printers and offers
such features as:

[ Switch selectable baud rates
from 300 to 9600

O Switch selectable printer or
modem operations.

[0 Elimination of recableing. It CoCo
comes cabled with standard Serial /Parallel

“DIN” connectors for CoCo Interface
and Modem. Also “Centronics” &

standard 36 pin connector for ~
printers @ ¥

[J Self contained Power Supply
and Cord

Radlo Shack™ 15 & reqistered tademark of Tandy Corp.
MODEM

C. Itoh Prowriter

8510

HJL

ORDER THEM ON OUR
TOLL FREE LINE

Verbatim Datalife

COMPUKIT

orderline local orders and shipping info

1-800-231-6671 1-713-480-6000

16206D Hickory Knoll Houston, Texas 77059
VISA
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Instant CoCo

by Amee Eisenberg

ROM VERSION CONFUSION

\ N ) hen Radio Shack created the
first CoCo ROM (version
1.0), users noticed that the CoCo had
some trouble with PCLEAR and
PMODE commands. Since then, the
ROM has gone through revisions that
took care of the PCLEAR and
PMODE problems, but left us with
some different memory locations for
keyboard input. What this means to
Instant CoCo users is that some pro-
grams that work beautifully on the
uthor’s computer hang up on yours.
Use the command EXEC 41175 to
discover which ROM version is in
your computer. The computer
responds with the message ‘‘Color
Basic X.X (c¢) 198X Tandy,” where
X.X is either 1.0, 1.1, or 1.2.
If you have a 1.0 ROM, and your
programs hang up at PCLEAR or

S S

REFERENCE SQUARE WAVE

I IR I

COMPUTER MEMORY DATA

DIA OUTPUT

AV UAY

INPUT TO TAPE

Fig. 1. Corrected CoCo Cassette-Loading
Wave Form

SIDE A
ARTICLE NAME/AUTHOR

Copyright Statement
Color Lisp/Sievers

machine.
COCO/FX-80 Connection/Eichman
Use with Epson FX-80 Printer.
Sound Advice/Becker

New Life for an Old Game/Tipp

SIDE B

CC ZAP/Watson
Graphically Speaking/Searls

Elmer’s Arcade/Ramella
Educated Guest/Santee

machine-language programs.

PCLEAR 1 <enter> before loading on a 32K

FILE PAGE # SYSTEM
TITLE — All

LISP 58 32K Ext.
FXPRINT 64 16K Ext.
CLIKBUZZ 74 16K Ext.
WHOOPER 74 16K Ext.
IBITNOIZ 74 16K Ext.
4NROW 80 16K Ext.
CCZAP 88 16K Disk
LISTI 132 16K
LIST2 132 16K
TANTRUM2 16 16K
MAPGAME 120 32K Ext.

The symbol (m) in the Article Name column indicates the program is machine-language and
must be loaded using the CLOADM command. Additional preparatory commands are listed
under the article name where appropriate. CSAVEM addresses are listed for your use with the

Instant CoCo Directory—April

PMODE statements, try this. Load
the program from Instant CoCo. Be-
fore you run it, delete the PCLEAR
and PMODE statements from the
program. Execute the PCLEAR and
PMODE statements from the immedi-
ate mode (that is, type and enter them
without line numbers), then run the
program.

The 1.1 ROM cleared up these 1.0
quirks. The 1.2 ROM adds a new
twist; in its latest version, the CoCo
ROM stores its keyboard information
(the POLCAT routine) at a different
memory location than the 1.0 or 1.1.
This slows up keyboard response in
many machine-language programs.
This following one-liner will handle
any problems that arise due to the dif-
ference between the 1.2 and earlier
ROM:s.

10 PRINT““WORKING”’:FORT = (PEEK
(157)*256 + PEEK(158))TO32766:1F PEEK(T) =
161 AND PEEK(T+1)=193 THEN POKE
T+1,203:NEXT:ELSE NEXT

To use this program, CLOADM
your machine-language program but
before you execute it, type in the one-
liner. Run it, and then EXEC the ma-
chine-language program. This will
speed up the 1.2 ROM’s keyboard re-
sponse.

Egg-on-My-Face Department

Oops. I didn’t do my homework
very well in February. My illustra-
tions for ideal and real cassette-load-
ing wave forms weren’t accurate. Al-
though the CoCo does refer its audio
signal to a square wave, its timing is
not done through a regular sync
pulse, but through the actual speed of
the wave. An audio signal completing
one cycle of 1,200 Hz reads as a logi-
cal 0; a 2,400-Hz cycle reads as a logi-
cal 1. See improved Fig. 1. H
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0S-9* SOFTWARE OZONE ENGINEERING

SDISK — Standard disk driver module. Allows the use of 40 or 80 ‘}Zj(?)rﬁo |$\|Oie%%§
trk single/double-sided drives with coco 0OS-9, plus you gain the abili- Ph. 317-4 ’ 6-10
ty to read/write/format the standard 0S-9 disk formats used on other ’ ~54-0983 B-10 p.m.
0S-9 systems. — $29.95

SDISK + BOOTFIX — To create BOOTABLE double sided disks. — SUPER-DISK CHARGER

$35.95 OnDisk ................. $19.
Filter Kit #1 — $29.95  Hacker's Kit #1 — $24.95 This software supports DSDD 6 or
Send SASE for current catalog. 12 ms T/T. Requires 64k. Release
Terms: Prepaid by check, MO, VISA, Mastercard, or COD. Add $1 S&H, the full potential of your after market
COD add $3. drive!l! Free with purchase of our

D.P. Johnson 7655 SW Cedarcrest St., Portland, OR 97223 drives & RSDOS 1.1

(503) 244-8152 (we appreciate your calling only 911 am PST) 99
*08-9 is a trademark of MICROWARE and MOTOROLA, INC. QUME MODEL 142-A

HALF HEIGHT DSDD

' (double sided double density)

ATTENTE%N 40 track, 5%, 12ms track to track,
15ms settling over twice as fast as
std. COCO drives. Release the full
potential of these drives with an

FOREIGN COMPUTER STORES/MAGAZINE DEALERS

You have a large technical audience that speaks English and is in need of the operating system or the new J&M
kind of microcomputer information the Wayne Green Publications group Systems Extended Disk Basic.
provides.

DRIVEO &1 ............ $619.
Above uses J&M controller, specify
DOS. See below for details. Specify
grey or white case.

Provide your audience with the magazines they need and make money at the
same time. For details on selling Microcomputing, 80 Micro, inCider, HOT
CoCo, RUN, jr, and Wayne Green Books contact:

SANDRA JOSEPH WORLD WIDE MEDIA
386 PARK AVE. SOUTH NEW YORK, N.Y. 10016 J&M DISK CONTROLLER for

PHONE-(212) 686-1520 TELEX-620430 COCO......ovvveeenn $139.
5 Specify RSDOS or JDOS. JDOS

supports double sided drives & 35
40 tracks.
New Games or 45 fracks
This publication For Your CoCo. CASE & SUPPLY for 5% DISK
is available from DRIVES
x : Single vertical . ............ $50.
in microform. ol Dual vertical .............. $80.
% Dual 2 height vertical . .. ... $70.
" ! 01,/;//1, SofY above in choice of grey or white.
: ; LIBRARY CASE .......... $19.
Data Defender by RING KING, holds
TITAN MISSION 16K $12.95 70 disks, acrylic case, key lock.
PHER 16K :
Gokn & .$1295 GENERIC DISKETTES ...... $9.
SUBDESTROYER 16K $12.95 SSDD, box of 10, certified, hub
rings, labels, write tabs.
. . . . HANGMAN 16K - $12.95
University Microfilms
i RATRACE 16K  $12.95 SERIAL TO PARALLEL
International INTERFACE .............. $59.
Send check, money order, crystal controlled, uses UART,
300 North Zeeb Road MasterCard or VISA to switch selectable baud rate 600-
Depl. BR. YOUNG HORIZONS SOFTWARE 9600.
Ann Arbor, Mi. 48106
USA. 215 BELLAIRE AVE.
DAYTON, OHIO 45420 Call or write for catalog including
30-32 Mortimer Street Add $1.50 for shipping/handiing. warranties and complete product de-
Dept. PR. Ohio residents add 6% Sales Tax scriptions. Add $3. per order for
London WIN 7RA “‘ZZ:’ZU‘;Z,‘,’;‘,’,T;’ZJ‘;:V"SW"’ S&H. Add $1.75 for COD, Indiana
England concerning your TRS-80 Color Computer res. add 5% sales tax. 208
Send for Catalog of other programs 111
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\N} hich is better in educational

software programs—drill and
practice or simulations and problem
solving? My goal for this month was to
write a program demonstrating the
Santee Method for developing educa-
tional games that gives a little of both.

As usual, I got a little carried away.
You need 32K for my Mapgame pro-
gram. If you have 16K, study the pro-
gram and see if you can write a shorter
one. The procedure outlined is still use-
ful, and it has many applications be-
yond the ones I demonstrate.

The whole issue of drill and practice
versus simulation and problem solving
is a hot one in education. Educators
and parents alike have a tendency to
put educational computer programs in
a hierarchy of quality with drill and
practice on the bottom and simula-
tions, problem solving, and inquiry in
the superior position. They automati-
cally assume that higher-level activities
are better.

Granted, research proves that a stu-
dent actively involved in a learning ac-
tivity retains more information, but the
same type of active involvement is pos-
sible in drill and practice.

In fact, it is difficult to prove the
value of one type over the other. With
simulations, for example, how can you
prove that theoretically operating a
business or running a nuclear power
plant teaches skills needed for the real
task?

The educational community needs to
come up with some creative account-
ability. How do you prove that such
programs enhance achievement or real-
world accomplishments? That would,
perhaps, put an end to the controversy.

My challenge for the month—tell
me about some good simulations and
higher-level programs. Simple. Then,
tell me how you prove their success.
Prove that they are better than drill
and practice. Not so simple.

The Mapgame Program

Mapgame is a cross between a tuto-
rial and a problem-solving game. If

The Educated Guest

SIMULATIONS
ORr
DRILL
AND

PRACTICE
by Charles H. Santee

you disagree that it has educational
value, let me hear from you. In Map-
game the student figures out how to
move from state to state and in so
doing learns about the state names and
their relative locations. He also learns
map-reading skills.

Creating a Map

Run the program and you receive a
menu. The first option is to draw a
map. Since you need this map for the
game, press 1. You might as well go do
something else for a while because
drawing the map takes a long time.
Next, you see a menu that asks you to:

Press: D To Save To Disk
T To Save To Tape
R To Return Without Saving

Put in a new cassette or formatted
disk and press the appropriate letter.
This saves the map and with a good
save you won’t need to draw it again.
The next time you use the program
you can simply select option 2 to recall
the map from disk or tape.

Playing the Game

If you press 4 from the main menu
to play the Mapgame, you see the mes-
sage, ‘I am moving to a new state.”’

You hear a series of tones and see a
state drawn in low-resolution graph-
ics. A cursor shows your present posi-
tion in the state, and beneath the map
is an instruction as to where you
should go.

When you know where you are
going, press the spacebar, and press N
for north, S for south, E for east, or
W for west. Type the number of miles
you want to go in that direction. Final-
ly, press enter to see a full map (hi-res)

of the United States.

A cursor beeps across the states in
the direction you indicated. When you
have traveled the specified number of
miles, the beeping cursor pauses in the
new position. You return to a state
map and give further instructions to
move.

When you reach your destination
the screen shows you how many
moves you required. The program se-
lects a new state to start and you are
ready for a new journey. Successfully
complete four journeys and you see
how many moves you took.

After playing the game you might
want to see a segment of the U.S. in
larger scale. Select option 3 from the
main menu. I have divided the United
States into four horizontal sectors and
four vertical sectors making 16 dif-
ferent parts you can view. Press a
number between one and four to see
the horizontal sector, and do it again
for the vertical sector.

How the Program Works

Mapgame is based on a technique
that I call Data Mapping. It was born
out of a need to write an educational
adventure. The ordinary adventure
game uses a mapping strategy that is
often deliberately confusing. You
might go north and return to the same
spot after only a few tries. South is not
always the opposite of north.

I decided to draw an actual map
using the DATA statement. Each
character in it is a plot of land.

The northern boundary of the map
is the first DATA statement and the
southern boundary is the last one.
Each DATA statement consists of one
string of characters, with the first

System Requirements

32K RAM
Extended Color Basic
Disk and Printer (optional)
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The Educated Guest

character of the strings forming the
western boundary and the last forming
the eastern boundary.

Moving from one character to the
next constitutes a move of a given di-
mension (30 miles in this applica-
tion). The character chosen for any lo-
cation is an identifying feature of that
location (state name in this instance).
In this program, for example: R
(ASCII 82) = Texas, and $ (ASCII
36) = Nevada.

Table 1 shows a complete list of
states and their associated characters.
If you printed out the DATA state-
ments of this program on a 132-col-
umn printer, you would actually see
the outline of the states in the DATA
statements. When you type in Map-
game you can misplace one character
or 10in the DATA map without much
problem. Just make sure there are 58
lines of data in the DATA map and
each state character is used at least
once.

You might want to improve on my
map for more accuracy or for a more
artistic effect. By using different num-
bers in lines 40, 570, 340, and 940 you
can use more or fewer lines. Change
58 to the number of DATA statements
you use for your map.

The DATA statements are read as a
single-dimensional array. To move
east across the map, you would use the
MIDS$ function to select the next char-
acter in the string. To move south you
would select the same numbered char-
acter in the next string.

Suppose you started in the middle
of Illinois. (The location would be
MID$(S$(24),60,1)). Table 2 shows a
move of 30 miles in any direction.

The variable SS$ in line 20 defines
the trips you will take in the game. It is
set up in pairs of characters that define
the starting state and destination state.
For example, the program defines SS$
as SS§ = ““.,M07>"".

Trip Symbol
Number  Pair  Description
1 ., Start in Illinois
and go to New Mexico
2 MO Start in Maryland
and go to New York
3 7> Start in Tennessee

and go to Louisiana

To change which trips you use in the
game, change the value of SS$. You
can have as many trips as the pairs of
characters that fit in this string vari-

35 # Water or Out of States

MID$(S$(24),59,1)

36 $ Nevada 37 % Missouri 38 & West Virginia 39 ’ South Dakota
40 ( Oregon 41 ) Montana 42 * Minnesota 43 + Utah
44 | New Mexico 45 — Arkansas 46 . Illinois 47 / Ohio
48 0 New York 49 1 New Hampshire 50 2 Rhode Island 51 3 Virginia
52 4 South Carolina 53 5 Alabama 54 6 Kansas 55 7 Washington
56 8 California 57 9 Wyoming 58 : North Dakota 59 ; Nebraska
60 < Oklahoma 61 = Wisconsin 62 > Louisiana 63 7 Tennessee
64 @ Indiana 65 A Pennsylvania 66 B Vermont 67 C Connecticut
68 D Delaware 69 E Florida 70 F Idaho 71 G Arizona
72 H Colorado 73 1 lowa 74 J Mississippi 75 K Kentucky
76 L North Carolina 77 M Maryland 78 N Massachusetts 79 O Maine
80 P New Jersey 81 Q Michigan 82 R Texas 83 S Georgia
Table 1. ASCII Value and Character for Each State
North
MID$(S$(23),60,1)
West Present Location East

MID3(S$(24),60,1)

South
MID$(S$(25),60,1)

Table 2.

MID$(S$(24),61,1)

Line Numbers Description

Calculate starting vertical and horizontal location of the Northwest corner

10-50 Initialize variables
60-80 Selection menu
90-210 Draw map
220-300 Save the map to disk or tape
310-510 Draw sections of the United States
330
of the map segment
520-1170 Mapgame
520-550 Find starting location and destination
560-820 Show present state location
830-850 Get direction of move and number of miles to be moved
860-960 Check input and calculate new location
970-1060 Show movement on a large map
1070-1110 Reject invalid moves
1130-1150 Show the destination has been reached successfully
1160-1170 Show when all trips have been completed
1500-1520 DATA list of state names
2101-2158 DATA map of the United States

Table 3. Line Descriptions

able (over 100). For example, change
line 20 like this:

20 SS§=1 "
:FORA = 1TO 10
: SS$ = SS$ + CHR$( RND(@8) + 35)
: NEXT A

Another technique I used often in
this program involves the INSTR
function. In lines 430460 and

630-660 it defines the color of the
map. In line 230, I used it with the
ON...GOTO command to pick out
the letters pressed. You might use this
technique with an adventure game to
GOTO a particular action based on
some location within a DATA map.

This brings me to my second chal-
lenge. Can you think of an application
for an adventure game format that has

HOT CoCo  April 1984
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The Educated Guest

)

10 CLEAR 5500:DIM MPS$S(30)
20 Ss$=",,MB?2>"
30 DIM S$(58) ,N$(49)
40 FOR A=1 TO 49:READ NS$(A) :NEXT
:FOR A=1 TO 58:READ S$(A) :NEXT
50 G$="F:G.6>E4/012D":BS="#$9<1?
&":Y$="7=8"'RIS3ACBOHER@":R$="() +,
7 *QKL5MPN-"
60 CLS:PRINT"PRESS":PRINT:PRINT"
1 TO DRAW MAP":PRINT" 2 TO GE
T MAP FROM TAPE/DISK":PRINT" 3
TO SHOW A SECTION":PRINT" 4 TO
PLAY
MAP GAME"
70 X$S=INKEY$:IFXS$="" THEN 70 ELS
E X=VAL(X$) :ON X GOTO 990,260,310
1520
80 GOTO 79
99 PMODE 3,1:SCREEN 1,0
100 PCLS 3
119 FOR A=1 TO 58
120 X$=S$(A)
130 X=X+LEN(X$)
140 FOR B=1 TO LEN(XS$)
150 M$=MID$(X$,B,1)
160 IF INSTR(BS,MS$)<>@ THEN COLO
R 3,1
1760 IF INSTR(YS$,MS$)<>@ THEN COLO
R 2,1
180 IF INSTR(GS$,M$)<>8 THEN COLO
R 1,1
190 IF INSTR(RS$,M$)<>@ THEN COLO
R 4,1
200 LINE(B*2+36 ,A*2+20)-(B*2+437,
A*2+21) ,PSET,BF
210 NEXT B,A
220 CLS:SCREEN 0,0:ZZ=PEEK(188) *
256+PEEK(189) : PRINT"PRESS d TO S
AVE TO DISK":PRINT"PRESS t TO SA
VE TO TAPE":PRINT"PRESS r TO RET
URN
WITHOUT SAVING"
230 X$=INKEYS:IF X$="" THEN 230
ELSE V=INSTR("DdTtRr",X$):IF V=0
THEN 230 ELSE ON V GOTO 240,240
,250,250,60,60
240 SAVEM "USA",27Z+608,2%Z+4735,0
:GOTO 60
250 CSAVEM"USA",ZZ2+608,22+4735,0
:GOTO 60
260 CLS:PRINT"PRESS ":PRINT:PRIN
T" d TO GET MAP FROM DISK":PRINT
" t TO GET FROM TAPE":PRINT" r T
O RETURN WITHOUT MAP"
270 X$=INKEY$:IF X$="" THEN 270
ELSE V=INSTR("DdTtRr",X$):0ON V G
OTO 290,290,300,300,60,60
280 GOTO 2780
290 PMODE 3,1:PCLS:SCREEN 1,0:L0O
ADM "USA":GOTO 60
309 PMODE 3,1:PCLS:SCREEN 1,0:CL

OADM "USA":GOTO 60

31@ INPUT "H SECTOR";H:INPUT "VS
ECTOR";V

320 CLS @

330 V=(V-1)*15:H=(H-1) *31

340 VE=V+14:IF VE>58 THEN VE=58

350 RESTORE:IF V>1 THEN FOR A=1

TO V-1:READ XS$:NEXT

360 FOR A=V TO VE

370 READ X$

380 L=LEN(XS$):IF H>L THEN PRINT

STRINGS$(32,128) ; :GOTO 490

398 IF H+31>L THEN LE=L ELSE LE=
H+31

400 FOR B=H+l TO LE

410 M$=MIDS$(X$,B,1)

420 IF M$="#" THEN PRINT CHRS$(12
8) ; :GOTO 470

430 IF INSTR(RS,M$)<>@ THEN PRIN
T CHR$(191);

440 IF INSTR(Y$,MS)<>0 THEN PRIN
T CHR$(159) ;

450 IF INSTR(G$,MS)<>@ THEN PRIN
T CHR$(143);

Program Listing. Mapgame

460 IF INSTR(BS,MS$)<>0 THEN PRIN
TCHR$(175) ;

470 NEXT B

480 P=POS(@):IF P<>1 THEN PRINTS
TRINGS$ (32-P,128) ;

490 NEXT A

500 X$=INKEYS$:IF X$="" THEN 500
510 RUN

520 CLS:PRINT@258,"I AM MOVING T
O A NEW STATE":SCREEN #,1:SX=SX+
1:IF SX=>LEN(SS$) THEN 1160

530 ZN=ASC(MID$(SS$,SX+1,1))-34
540 YY=1:5S$=MID$(SS$,SX,1) :N=ASC
(S$)-34:5X=5X+1

550 XX=INSTR(S$(YY),S$):IF XX=0
THEN YY=YY+1:GOTO 550

560 SV=96:EV=0

578 FOR A=1 TO 58

580 S=INSTR(S$(A),S$):IF S<>0 TH
EN CT=CT+1:MP$(CT)=S$(A): GOSUB
1080

590 IF S<> @ AND S<SV THEN SV=S
600 IF A=YY THEN Y1=CT

610 PSET(XT,YT,CA) :PLAY"L16T1603
C":PSET(XT,YT,CC)

620 NEXT A

630 IF INSTR(Y$,S$)<>@ THEN C=2
640 IF INSTR(GS$,S$)<>@ THEN C=1
650 IF INSTR(R$,S$)<>0 THEN C=4
660 IF INSTR(B$,S$)<>@ THEN C=3
670 CLS@:SCREEN 0,0

680 FOR A=1 TO CT

690 PLAY"T16L1604G"

700 H=0

716 IF EV>LEN(MPS(A)) THEN EE=LE
N(MP$(A)) ELSE EE=EV

720 FL=16-INT((EE-SV)/2)

730 FOR B=SV TO EE

740 H=H+1

750 IF B=XX THEN X1=H

760 IF MIDS(MP$(A),B,1)=S$ THEN
SET (H*2+FL,A+2,C) :SET (H*2+FL+1
+A+2,C)

778 NEXT B,A

780 PRINT@P,"you";CHRS$(128);"are
";CHRS$(128) ;"in";CHRS$(128) ;N$(N)
’

796 IF ZN=N THEN 1130

800 PRINTE448,"YOU ARE TO GO TO
";N$(ZN) ; : PRINT@480, "press" ; CHRS
(128) ;"key";CHRS$(128) ;"to" ; CHRS (
128) ; "continue";

81p Xx$=""

820 X$=INKEYS$:SET(X1*2+FL,Y1+2,8
) :SET(X1*2+4FL+1,Y1+2,8) : PLAY"02V
5T16L16C":SET(X1*2+FL,Y1+2,C) : SE
T(X1*2+FL+1,Y1+2,C) :PLAY"D":IF X
$=ll n

THEN 820

830 PRINT@448,STRINGS(63,32);:PR
INT@448,"WHICH DIRECTION (N S E
W) 2 ";

840 XS$=INKEYS$:IF X$="" THEN 840
ELSE IF INSTR("NSEW",X$)=0 THEN
84@ ELSE D$=X$:PRINTXS:PRINT"HOW
MANY MILES ?";

850 X$=INKEYS:IF X$=CHR$(13) THE
N 860 ELSE IF X$>="@" AND X$<="9
" THEN MI$=MI$+X$:PRINT@498,MIS$;
" ";:GOTO 850 ELSE 850

860 MI=VAL(MIS) :TY=YY:TX=XX:MV=M
V+1

870 MM=INT(MI/30):MIS=""

880 ON INSTR("NSEW",DS$) GOSUB 90
0,910,920,930

890 GOTO 940

900 YY=YY-MM:RETURN
916 YY=YY+MM:RETURN
920 XX=XX+MM:RETURN
930 XX=XX~MM:RETURN
94@ IF XX< 1 OR YY<l OR YY>»58 T
HEN 1070
950 IF XX>LEN(S$(YY)) THEN 1070
960 S$= MIDS(SS$(YY) ,XX,1):IF SS$=
"#" THEN 1070

976 CT=0

980 N=ASC(S§$)-34

999 SCREEN 1,08:PMODE 3,1

1000 IF TY=YY THEN LL=XX~-TX ELSE
LL=YY-TY

1010 ST=SGN(LL)

1020 FOR A=0 TO LL STEP ST

10309 IF TY=YY THEN XT=(A+TX) *2+3
6:YT=YY*2+20 ELSE YT=(A+TY)*2+20
:XT=XX*2+36

1040 CC=PPOINT(XT,YT) :CA=3+(CC=3
OR CC=4) *1:PSET(XT,YT,CA) : PLAY"
T41,805C" : PSET(XT,YT,CC) : PLAY"G"
1850 NEXT A

1060 GOTO 560

1070 PRINT@448,STRINGS(63,32);:P

RINT@448,"YOU CAN'T GO OUT OF TH
E united states OR ACROS
S WATER";:PLAY"TALA03BAGFEDC":YY
=TY:

XX=TX:GOTO 839

1080 ED=S

1099 ED=ED+1:IF INSTR(ED,SS$(A),S
$)<>0 THEN 1090

1168 IF ED>EV THEN EV=ED

1110 RETURN

1129 PRINT"ENTER NUMBER"

1130 PRINT@448,STRINGS(63,32);:P

RINT@448,"YOU DID IT IN";MV;"MOV
ES":SCREEN @,1:PLAY"TALAV20CEFGA

CEFGE" : TM=TM+MV: MV=0

1140 PRINT"PRESS KEY TO CONTINUE
n

’
1150 X$=INKEY$:TF X$="" THEN 115
0 ELSE CT=0:GOTO 520
1160 CLS:PRINT"YOU FINISHED THE
GAME" : PRINT"IN" ; TM; "MOVES" : PRINT
:PRINT"PRESS KEY TO CONTINUE":XS$
=nn
1170 X$=INKEY$:IF X$="" THEN 117
0 ELSE SX=0:TM=0:GOTO60
1500 DATA WATER,NEVADA,MISSOURI,
WEST VIRGINIA,SOUTH DAKOTA,OREGO
N,MONTANA,MINNESOTA ,UTAH ,NEW MEX
ICO,ARKANSAS , ILLINOIS ,OHIO NEW ¥
ORK,
NEW HAMPSHIRE,RHODE ISLAND,VIRGI
NIA,SOUTH CAROLINA,ALABAMA,KANSA
s

1516 DATA WASHINGTON,CALIFORNIA,
WYOMING,NORTH DAKOTA,NEBRASKA,OK
LAHOMA ,WISCONSIN,LOUISIANA, TENNE
SSEE, INDIANA , PENNSYLVANIA , VERMON
T,CO
NNECTICUT,DELEWARE , FLORIDA , IDAHO
yARIZONA ,COLORADO, IOWA ,MISSISSIP
PI,KENTUCKY

1520 DATA NORTH CAROLINA,MARYLAN
D,MASSACHUSETTS ,MAIN,NEW JERSEY,
MICHIGAN, TEXAS,GEORGIA

2101 DATA "###4##4847777%

2102 DATA "####8478#87777777444444
FRERRERRREHPEEERERBRB RSB
FRERREHP RO RES
##ed4008"

2163 DATA "###%%#777777777777FF))
YRGB PR BB AREE
FRERERRRBE R0 RES
##E44#00008"

2104 DATA "####$#777777777777FF))
)))))) ) eRbbeEeEaEEEE
FRERREARRE BB
####4#0000%"

2105 DATA "####4#777777777777FF))
1))))))))))))))) keddddbdbsdddi=e
(2233223223232 3323333333323 333 33
#8##4#0000%"

2106 DATA "###8##77777777777FFF))
11)1)))1))))))))) ) sssesasaggatenntx
FREFEREFREEREBRLBR LR RRREES
#####00000#"

2107 DATA "#####((777777777FFF))
YUIINIININDD YY) )os 8 sns gigie gg ek
bbb S 3222223223222 333222 1
###4##000000%#"

Listing continued
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R R R R RN R EEEEEEEEEEE: *kkkk
bbb S22 2SRRI LS
$###4000000#"

2109 DATA "#### ((((((((((((FFFF)

“The real challenge S$(58)  DATA map
. N$(49) State names
Is to g0 bey Ond G$ + Green colored states
; 33 R$ Red colored states
the P lannlng Stage' ° Y$ Yellow colored states
B$ Blue states and water
educational value? My first applica- e Location of hi-res page 1
tion of a DATA map was to write a \Y l-}rst line of DATA map in sec?or (northern-most)
submarine adventure where students o BUsTemaAErol DATA: i secior (west)
had to tetrieve and fix parts of a Basic VE Last line of DATA map in sec%or (south)
N LE Last character of DATA map in sector (east)
program to rescue the . submarine. M$ Character in DATA map presently selected
What can you come up with? SS$ Trips in game (one character for each starting/ending location)
The real challenge is to go beyond YY Location of starting line in DATA map
the planning stage and actually write XX Location of starting character in DATA map
that adventure. Start with a relatively MP$(30)  State map string
small map (say 10 characters by 10 XT,YT  Present location on graphics map of U.S.
unes)_ That gives you 100 possibilities. X, TY Lgst location on graphics map of U.S.
Plan a different, educationally sound LL Distance of move ,
activity for each location on the map. o Colorat location.on graphicymap
ST Direction of move
Use some characters as walls, halls, MV N .
. umber of moves for present trip
:emd cor_ndors to make the game more ™ Total number of moves
interesting. If you are up to it, add ED Last character of state in DATA map (east)
graphics and sound. Please let me hear S First character of state in DATA map (west)
your plans and see your results. FL First location of pixel in low-res state map
Sv First character of state in DATA map to be drawn on the low-res map
EE Last character of state in DATA map to be drawn on low-res map
Address correspondence to Charles
Santee, ¢/o HOT CoCo, 80 Pine St., Table 4. Variables
Peterborough, NH 03458.
Listing continued
IIII======§#$QQ0QQQ#####000000AA +++++HHHHHHHHHHHHH6666666666666%
2108 DATA "#####((777777777FFFF) #OBCCCCH” $52%%%%.... BR@AKKKKK&&&&&3333333

2119 DATA "#888888883$$S$55$S5$S++ #"

IIIII=====§##Q00QQ#####A0AAAAAAA

APQ#"

2130 DATA "##8888888888$$$$SGGG+
+++++HHHHHHHHHHHHH6666666666666%
2323888 ... . @@RRKKKKKK&&&33333333

R R R R R R R AR R R R R EEEEEEEEEE S ool
KREAGRERFLLBELBHBEE BN BB
$##$100000#"

2110 DATA "####((((((((((((FFFF)
DR ORRL IR MEEE L I Pl
*rRRGEEREQFH000Q0Q % HEHBHFERER LSS
#BB10O0O0OO#"

2111 DATA "###(((((((((((((FFFFF
ININNNNIDNDY) Y essssnasasgwnhn
***==0000000Q# ¢ ##HEtt #4440
@BB1100O#"

2112 DATA "### ((((((((((((FFFFFF
AR ETE R T
*Ak====QQ0QQ##QQéH#EEHEEEEE 4400
PBB1111&"

2113 DATA "##(((((((((((((FFFFFF
F))999999))))))) IR T T X 3
*========QQ##QQQQé4 #4444 440000
@BB111#

2114 DATA "##(((((((((((((FFFFFF
FFF9999999999999I TL T LR R E Nl P hkkhk
F=========Q#QQQQt### 4 $ 444400000
@OBLIN#"

2115 DATA "##88((((((((((FFFFFFF
FFF9999999999999"' ' 111 1 11 11 I kiikk
*m=zz======§§QQQQi#$### 440000000
OONNNN#N#"

2116 DATA "##8888((((((((FFFFFFF
FFF9999999999999l TNl kdekk
*hk=======$ #$QQQQ#Q# #H## #
GONNNNNNE"

2117 DATA "#88888888$$$S$SFFFFFFF
EFF9999999999999' 111118111 1 ikdkkk

#0000600

*kkk======§$$00000Q4 #### 0000000

8POCCCC23"

2118 DATA "#88888888$$$3SS$SSFFF
T

FFF9999999999999"'"'""! 'PIIIII

IIIII......##Q0Q000%#%//AAAAAAAAA
PPP#"
2121 DATA "#88888885$S$S$S$SSSS+++

IIIIII.....#4@@Q///////BAAAAAAAR
PPP§"
2122 DATA "#88888885$$S$SSSSS+++

IIIIII.....@Q@@Q///////AAARAAAAR
APP#"
2123 DATA "#8888888S$$$S$$SSSS+++

II
IIIII......Q@€RQ///////AAAAARARM
DPP#"

2124 DATA "##888888$S$S$S$$SS+++

L21-0 SN
D#"
2125 DATA "##888888S$$5555SSS+++

.eeeeee/////«AAAAMMMMM

$3%%.......000000/////&&&MMM3MMM
DD#"

2126 DATA "##8888888SS$$$5SSS+++
+++++HHHHHHHHHHHHHH66666666666%%
$8%%.00....0Q000QQ/////&&&E&E333MM
MM#"

2127 DATA "##88888888S$$SS$$$SS+++
+++++HHHHHHHHHHHHHH666666666666%
$8%8%......0000CQ////58&8&8E&E3333M
MM#"

2128 DATA "##88888888SS$$S$SS++++
+++++HHHHHHHHHHHHH6666666666666%
$2%8% .00 0QRREKKKK&&&&&3333333
MME"

2129 DATA "##888888888$$$$$S++++

334"

2131 DATA "###888888888$$$$GGGGG
GGGGG, ,HHHHHHHHHHH6666666666666%
$388%%%.... KKKKKKKKKK&&&3333333L
LL#"

2132 DATA "###888888888$S$$SGGGGG
GGGG, ¢y, HHHHHHHH6666666666666%
$3%3%%%% .  KKKKKKKKK333333LLLLLLL
LL#"

2133 DATA "###8888888888$$GGGGGG
GGGGyprrrrrerr<<<LLLLLLLLLLLLKLRY
%2332 833 KKKKKKKK??? 2 2 LLLLLLLLLLL
LL#"

2134 DATA "#####88888888$$GGGGGG
GGGGyypprrrrrer<<<LLLLLLLLLLLLKRS
$%%8833KKK??2?2?22222?? LLLLLLLLLLLL
LL#"

2135 DATA "######888888888GGGGGG
GGGGyryrrrrrerr s RRRRRRCCCLLCLCLKLLL=
----- $%$222222222??LLLLLLLLLLLLL#

2136 DATA "###4#4#888888888GGGGGG
GGGGyyrrrrerrr RRRRRRCCCCKLLLLL=
——————— 22222222222 LLLL44LLLLLLL#

2137 DATA "######4##888888GGGGGGG
GGG/ rrrvrerersr RRRRRRCCCLCLLLCLLKL-
——————— 222222222225544444444LLL%

2138 DATA "########888888GGGGGGG
GGGrrrrrrrrrrer RRRRRRCCCCLCLKLKKL-
——————— ??2?5555555555444444444%"
2139 DATA "########888888GGGGGGG
GGGyrrrrrreres RRRRRRCCKLCLKLKLLLKL~
------- JJJJ555555555554444444%"

2140 DATA "#######4444448GGGGGGG
GGGrrrrrrrrerer RRRRRRRCCKCCCCLKKK-

Listing continued
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VOTED ONE OF THE TOP

THREE EDUCATIONAL

PROGRAMS OF 1983 BY
80 MICRO READERS!

Find out what 80 Micro readers less page for typing practice. The lessons
discovered long ago. .. Typing Teacher are tailored to the'keyboard, but train
by Instant Software Inc., is one of you to use any standard type-
the best educational programs of writer.

1983! Advance from the awkward

This complete seven-part hunt and peck method to
package takes you readers’ choice K smooth, free-flowing,
from initial familiariza- L38 : i touch typing with the
tion with the keyboard, through Typing Teacher program.
typing words and phrases, to Available for the TRS 80:
complete mastery of the key-
board.

Mod I & Mod III

On-screen diagrams show you Tape (99R) 17.95
the correct placement for fingers /\ Disk (451RD) 22.95
and the programs include prac- Color Computer
tice sessions to develop coordina- Tape (464RC) 17.95
tion. Your computer becomes a bottom- Model 100 Tape (463RH) 17.985

INSTANT SOFTWARE INC. To Order: Call toll free 18008436700
45 NH residents call 19249261
Peterborough NH 03458 use your VISA, MASTER CARD,

AMEZX, or mail your check
(we pay shipping)
to Instant Software.
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Listing continued

------ JJJJJ555558555555444444%"
2141 DATA "“##4#####8#5#84444GGGGGG
GGGryrrrrvrere e RRRRRRRRRRRRRRRRR
—————— JJJJJI5555555555SS5444 %"
2142 DATA "###8#44438848844GGGGC
GGGy rrrrerrre e r RRRRRRRRRRRRRRRRR
------ JJJJJI5555555SSSSSS5444%"
2143 DATA "§#é##44#88888848444GGC
GGGy rrrererrer e RRRRRRRRRRRRRRRRR
------ JJJJJI555555555SSSSSS#"
2144 DATA "§idEddEde48948844GC
GGG, ##RRRR, , , y RRRRRRRRRRRRRRRRRR
>>>>>>JJJJJ55555555555SSSS#"
2145 DATA "#4##44440484408 848844
##444#4#4RRRRRRRRRRRRRRRRRRRRRRRR
>>>>>>JJJJJ5555555555SSSSS#"
2146 DATA "#iésdsdesesataaeaaees
###4####4#RRRRRRRRRRRRRRRRRRRRRRR
>>>>>JJJJJJ5555555555SSSSS#"
2147 DATA "##44484444800 08800844
##4####44#RRRRRRRRRRRRRRRRRRRRRRR
R>>>>JJJJJJT555555555SSSSEE#"
2148 DATA "###333d3s8048804444
####4#4##44#RRRRRRRRRRRRRRRRRRRRRR
R>>>>>>>>JJ55EEEEEEEEEEEEEE#"
2149 DATA "#ééddsddittiastenass
##44444444RRRRRRRRRRRRRRRRRRRRR
RO>5>555>>#444 4444 EE4# 4 EEEEES"
2150 DATA "§#dédidsdsdiaiasaaaes
##44#4444447RRRRRRRRRRRRRRRRRRRRR
DO555555 444444444444 4EEEEEES"
2151 DATA "##isiddssdesatssaaed
#4434 4444 2 24 RRRR## #RRRRRRRRRRRRRR
FHEREOOO0044 48444042424 EEEEEES"
2152 DATA "##44btbdssdsiaeeaiass
#4443 4443 4 8RR#$ 4 4 RRRRRRRRRRR##
FRER83808303424304444EEEEEES"
2153 DATA "#éféiidssstiasetiieses
#4442 34424434 244 4RRRRRRRRRRE###
$4244488820444444444444EEEEEES"

2154 DATA "###4#44d4H4a4a8880404
FHEEER429 2448024 RRRRRRREFEEE
FEEEEEEH2084 4004444444 EEEEEEES"
2155 DATA "#ididdadddsiinedsiads
FREAEEELE0 0842044 4RRRRRREFESES
FREREEEPER 4000224448444 EEEEES"
2156 DATA "##¢#sssdidididddddas
FERREREE 02200004008 FERRRRESESEHS
FREHEARR02 0040280040444 EEEEEES

2157 DATA "##44¢4ada4a04aaauaes
FREGEREES L0424 ERRRREFFHESS
FHERERREH4S0008 4244404 EEEEES

2158 DATA "###hbdiddedeaiaasases
ARSI BEE LA ERRRES RS
FEEHERERREER AL B2 LE R4 B44EERY"

END

ubscription
SProbIem?

Hot CoCo does not keep subscrip-
tion records on the premises,
therefore calling us only adds time
and doesn’t solve the problem.

Please send a description of
the problem and your most recent
address label to:

107 CoCo

Subscription bept.
PO Box 975
Farmingdale, NY 11737

Thank you and enjoy your subscription

~See List of Advertisers on page 130

GRAPH TUTOR 32K ECB $19.95
MULTIPLICATION TUTOR 16K Ext. $14.95
LONG DIVISION TUTOR 16K Ext  $14.95

FOREIGN LANGUAGE BASEBALL 16K Ext. $11.95
Spanish, French or Ialian (specify)

MONEYPAK 32K Ext. $22.95
2 Programs teach the use of money to purchase items
displayed and to buy from a fast food menu. Includes
play money.

BEYOND WORDS 32K Ext. $19.95 Each
3 Part menu driven program with tutorials and grade
appropriate subtests and reviews. Over 300 questions,
600 words, modifiable.

* Beyond Words | - Grades 3-5

“ Beyond Words Il - Grades 6-8

“ Beyond Words 11l - Grades 9-12

VOCABULARY BUILDERS 32K Ext. $19.95 Each
4 Part multiple choice format. 200 questions, 1000
words. User modifiable.

* Vocab. Builder | - Grades 3-5

* Vocab. Builder Il - Grades 6-8

* Vocab. Builder Ill - Grades 9-12

COMPUTER ISLAND, Dept. H
227 Hampton Green, Staten Island
[@] NY 10312

semaeny Add $1.00 S/H - N.Y. Add Proper Tax
g._ (212) 948-2748 ..

STOCK & FUND
INVESTING

FUNDGRAF is a stock market analysis
program that not only graphs and analyzcs
funds or stocks, but also makes decisions
on when to BUY and SELL.
* GRAPHS fund's progress (up to 200 wks).
e SUPERIMPOSES for comparison:

- a line of constant percent growth.

- a graph of any other fund (or stock).
e CALCULATES over any given time span:

- the percent price change.

- the moving average (any span).
* INDICATES BUY and SELL signals.

FUNDFILE is a portfolio and account
management program for securilic_:s. It
creates files for up to 900 transactions

& 50 securities and reports asset value,
realized & unrealized capital gains, adjust-
ed costs (for stock dividends), and MORE!!

FTTTTTTTT]-FUNDGRAF -
FUNDGRAF — A STOCK TAPE @ $49.95
MARKET ANALYSIS DISK @ $69.95

PROGRAM FOR 16K EX | - FUNDFILE -
TRS-80 COLOR COMPUTER sk only @ $27.95

1+ ADD $2 Handling
L. on all orders.
A= Ram ° Details? SEND SASE

TR3-88 COLOR COPUTER =Tn TArGY CorP 16 K ECB Requir'd.

' BT T P | - printer optional

PARSONS SOFTWARE, DEPT.E

118 WOODSHIRE DRIVE
PARKERSBURG, WV 26101 320

— Sm=sce

educational
software

Send for free catalog

Specify:
e TRS-80 Model IlI
e TRS-80 Color Computer

telephone
us at

1-800-MICRO ED
Micro-Ed Inc.

PO. 444005
Eden Prairie, MN 55344
’@ ~39 -@\;
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DoctorASCII

by Richard E. Esposito and Ralph E. Ramhoff

Got a problem with your Color Computer? Ask
Doctor ASCII to solve it. Write to Doctor ASCII,
HOT CoCo, Pine St., Peterborough, NH 03458.

Q. After doing a 16-32K piggyback modification, my
CoCo still responds as if it were a 16K machine. I have an
old CoCo with a 1.0 ROM. Could this be the problem?

Jeff Friedman
Southampton, PA

A.. The piggyback modification will work with all the
ROMs. Check your solder joints. Check that all your
jumpers are set to 16K, that the wire running from your
piggybacked RAMS’ pins 4 is connected to pin 35 of the
6883 SAM chip. If you used a resistor, check that it is 33
ohm, Y4 watt, and 10 percent. Make sure that the notches
of the piggybacked chips line up with the notches on the
chips underneath and with the sockets. Remember that all
these chips are numbered counterclockwise from the notch.
If anyone else is planning a piggyback mod, I suggest that
you test the new RAMs first by substituting them in the ap-
propriate sockets for the originals to make sure they are
good before proceeding with the mod.

Q. Is it me or does your medicine for dumping a graphic
page to a Gemini-10 or in my case a Gemini-10X printer
(Doctor ASCII, September 1983) have a side effect?
Everything works well except my screen comes out
backwards. This would never show up when using a circle.

P.D. Frankenfield
Peterborough, NH

A. Oops, I borrowed a friend’s printer to do that piece; I
have an LP VIII. Hold it up to a mirror or better yet,
change line 1020 from 1020 FOR R=0 TO 31 to read 1020
FOR R=31TO 0 STEP —1.

Q. I have a 16K ECB CoCo and will probably not have a
disk system for another year. Is there any way to chain pro-
grams from tape as can be done with Disk Basic’s
RUN*“ <name/ext >"’?

Warren Hyde
Miami, FL

A.. Sugar Software (2153 Leah Lane, Reynoldsburg, OH
43068) markets a program called Autorun, $19.95, that
fixes your tape programs so that you can do this. It also
allows you do add low-resolution title graphics that display
while the program is loading.

Q. Is it possible to CSAVEM without Extended Color
Basic?

Todd Underhill

Honolulu, HI

A. The Micro Works (P.O. Box 1110, Del Mar, CA
92014) markets CBug, $29.95, which among other things
gives you that capability.

Q. I bought one of the earliest CoCos made. It was a 4K D
board. I subsequently had it upgraded by Radio Shack to
32K ECB and a 1.1 ROM. Is this a 32K or a 64K machine?

Charles MacLeod
Taunton, MA

A. See my answer to Jack Thompson in last month’s col-
umn. The Memory Test program in it will tell.
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Q. I own a 16K CoCo and I would like to buy a digital-to-
analog converter for my CoCo.

Weinberger Koby

A. You already have one. See Dane Weston’s ‘‘Unlock
Your Joyports and Open CoCo to the World”’ (Rainbow,
December 1983, p. 56).

Q. I have read that the Extended Basic CoCo has ‘‘user-
definable’” keys. I use my 64K CoCo with a Gemini-10
printer and would find a key helpful for the PRINT# -2
command. .

I use Master Control to cut down on my typing time. Is it
possible to substitute the PRINT#— 2 function for the one
now activated by the K letter in Master Control program?

Sam Goldstein
Amityville, NY

A.. The reference is to the INKEY$ function.

Yes, a program that allows you to reprogram Master
Control by Larry Grady entitled ‘‘Review of Master
Control” appeared in Color Computer News, September
1982, p. 29.

Q. Is there a short program available for the CoCo to
simulate the auto-line-numbering feature available on the

Model II1? )
Andy Birkhead
Mt. Vernon, IN

A. Master Control 11—$17.95 (Selected Software, P.O.
Box 32228, Fridley, MN 55432) has that feature along with
single-key entry of Basic’s reserved words.

Q. I have a 32K CoCo and a Plug’n Power Controller. I
accidentally erased the tape that came with it. Where can I
get replacement software?

Dave Jones
Towa Falls, IA

A. A better program than your original appeared in an ar-
ticle by A.B. Trevor entitled ‘“Let CoCo Control Your
Home Power Units”’ (Rainbow, February 1983, p. 160).

Q. I purchased a CoCo with cassette recorder in May
1983. I would like to purchase a disk drive and a printer.
What do you recommend for a good disk drive and a print-
er that do not cost an arm and a leg?

William E. Darden
Memphis, TN

A.If you plan to move up to FLEX or OS-9 at a future
date, I would get a 5%-inch drive with 40 tracks (double
sided if you can afford it). Be sure that the price you are
quoted is not for a bare drive but includes the power supply
and case. As far as printers are concerned, I would look for

a 9-by-9-pin or greater dot-matrix printer that has lower-
case descenders, uses standard width sprocket-feed paper,
and has ribbons that are readily available. Some of the low-
cost (under $400 range) printers to investigate include the
Epson, the Microline, the Gemini, and Radio Shack’s
DMP series.

A serial printer will hook up directly. If you choose a
parallel version, add about $70 for a serial-to-parallel con-
verter. If you plan to add a modem, consider a printer that
will support 300 baud so that you can split your RS-232
output to get printed copy while on line.

Q. I am 7 years old and getting started with the Color

Computer. I used to work with my dad’s Model I. Can I
hook up his drive to my Color Computer?

Maia L. Hyde

West Covina, CA

A. Yes, but you will also need a CoCo disk controller.
P. S. Don’t tell your dad too much about the CoCo or you
might get stuck with his old Model 1.

Q. I have a 32K CoCo with disk and I want to back up my
machine-language programs to tape. Can this be done?

Randy Lehner
Youngstown, OH

A.. You need to find out the start, end, and EXEC ad-
dresses of the programs. Then after loading them into
memory, you can save them to tape by typing CSAVEM
“<Lfilename>"’ ,<start address>,<end address>,<EXEC
address>. Program Listing 1 will read the disk from drive
zero and tell you what the needed addresses are. For exam-
ple, if it told you that the start, end, and EXEC addresses
of a binary file called MLPROG were $1233, $5666, and
$12FF, you would put the program on tape by first LOAD-
ing MLPROG and then typing CSAVEM*“MLPROG”,
&H1233,&H5666,&H12FF.

Q. While typing in ‘‘Galaxy Trek Adventure,” HOT
CoCo, September 1983, p. 72, I discovered that my 32K
disk CoCo will not accept the variable AS with the con-
troller plugged in. It gives me a syntax error. Are there any
other variables like this? If so, what are they, and what
causes this?

Paul J. Keaton
Eiels AFB, AK

A.. AS is a reserved word that is used in conjunction with
the FIELD statement (Color Computer Disk System Own-
er’s Manual, p. 49), so it is tokenized when you type it in.
You get a syntax error because this reserved word does not
make sense to Disk Basic without the reserved word FIELD
in the proper context. You would have the same problems
when attempting to use any other reserved word in Basic
for a variable name. The list is quite long. It includes
GOTO, FOR, IF, THEN, and DSKIS.

Q. I have tried (unsuccessfully) to get my computer to ex-
ecute the following:
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Doctor ASCII

10 A =RND(10)*1000
20 GOSUB A

I want the computer to randomly select a subroutine and
go there. I know I can do it with ON GOSUB if I list out all
the subroutine line numbers, but since I’'m making up a
quiz for my students, there are a lot of subroutines to list. Is
there a way I can modify my shorter version to make it
work?

Lynn M. Hughes
Quakertown, PA

A, One alternative is to write a self-modifying program,
such as Program Listing 2.

In this program, the variable S contains the location in
memory where your Basic program begins. Depending
upon the random number selected in line 20, the first two
digits of the line number 10000 in line 30 are modified so
that the branch is to the desired statement. The only real
difficulty in writing code this way is that you must be able
to locate the positions of the first two digits of 10000 in
memory. In the sample program, the addresses are S+ 89

19 CLEAR1Q@0

20 CLS

30 PRINT"::::: DISK ADDRESS PEEK

ER 333

40 PRINT" (C)1983 BY RALPH RA

MHOFF AND RICHARD ESPOS

ITO" : PRINT

50 REM GET FILENAME AND REFORMAT
IT

60 INPUT"FILENAME";IS

70 PRINT

80 IF INSTR(1,IS,"/")+INSTR(1,IS
y".")=0 THEN IS=IS+"/BIN"

9¢ I=INSTR(1,I$,"/")+INSTR(1,IS,
"."):FS=LEFTS$(IS$,I-1) :ES=RIGHTS(
I$,LEN(IS)-I)

109 IF LEN(F$)<8 THEN FS$S=FS$+" ":

GOTO0100

110 IS=FS$+"/"+ES

126 FORI=1TO9

139 REM SEARCH DIRECTORY FOR REQ

UESTED FILENAME

149 DSKISO,17,2+I,FS(1l) ,FS$S(2)
156 FORF=1TO2

160 FORJ=1TO97STEP32

176 IF MIDS$(FS(F),J,1)=CHRS(255)
THEN GOTO 240 ELSE IF MIDS(FS(F
) rJ,1)=CHRS$(32) THEN GOTO0219

18y Q$=MIDS(FS(F),J+8,3)

190 C$=MIDS(FS(F),J,8)+"/"+0$
209 IF Cs$=I$ THEN 280

210 NEXTJ

220 NEXTF

230 NEXTI

240 PRINT"FILE NOT FOUND"

250 END

260 REM FILENAME FOUND - OPEN AS
DIRECT ACCESS FILE WITH RECORD
LENGTH OF ONE BYTE

270 REM THIS ALLOWS ACCESS OF AN
Y BYTE IN THE FILE DIRECTLY BY U
SE OF A GET #1,BYTE

280 OPEN "D",#1,1$,1

290 FIELD#1,1 AS BS

300 REM INITIALIZE START AND END

ADDRESS VARIABLES TO UNATTAINAB
LE VALUES

319 S=65536:E=-1

320 REM INITIALIZE BYTE POINTER
TO THE FIRST BYTE OF THE FILE
330 B=1

340 REM READ THE FLAG BYTE - IF
ZERO : AT THE START OF A MODULE
- IF 255 : TRANSFER ADDRESS FOLL
OWS AND AT END OF FILE

350 GET#1,B

360 REM INCREMENT THE BYTE POINT
ER

370 B=B+1l

380 REM IF FLAG BYTE NOT VALID -
ERROR

390 IF (BS<>CHRS$(0)) AND (BS<>CH
R$(255)) THEN PRINT"NOT A BINARY
FILE." :END

400 REM IF FLAG BYTE=255 - REACH
ED END OF FILE

419 IF BS=CHRS$(255) THEN 520

420 GET#1,B: T1=ASC(BS): GET#1,B
+l: T1=T1*256+ASC(BS$): REM T1=LE
NGTH OF MODULE

430 GET#1,B+2: T2=ASC(BS): GET#1l
yB+3: T2=T2*256+ASC(BS$): REM T2=
START ADDRESS OF MODULE

440 REM UPDATE BYTE POINTER

450 B=B+T1+4

460 T1=T2+T1l-1: REM T1=END ADDRE

SS OF MODULE

470 REM UPDATE START AND END ADD

RESSES IF NECESSARY

480 IF T1>E THEN E=T1

499 IF T2<S THEN S=T2

500 REM PROCESS NEXT LOAD MODULE
- THIS IS NECESSARY BECAUSE A B

INARY FILE MAY CONSIST OF SEVERA

L LOAD MODULES

518 GOTO 350

520 GET#1,B+2: T=ASC(BS): GET#1,

B+3: T=T*256+ASC(BS): REM T=TRAN

SFER ADDRESS

23@ PRINT"START ADDRESS","S$";HEX
(S)

540 PRINT"END ADDRESS","S$";HEXS(

E)

550 PRINT"EXEC ADDRESS","S$";HEXS
(T)

Program Listing 1. Routine to Find Start, End, and EXEC Addresses of Machine-Language Programs
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and S+ 90. The 89 and 90 were arrived at using the follow-
ing guidelines: The first character or tokenized reserved
word in the first line is at address S + 4. In this case, it is the
letter ““A”’ in line 10. Allow one address for each additional
character or tokenized reserved word. Allow 6 bytes for the
line number and the space that follows it at the start of each
numbered line. Examples of tokenized reserved words are
GO, TO, SUB, INPUT, READ, and STOP.

Q. I would like your opinion on the best keyboard for the
money. I am looking at the new Radio Shack keyboard, the
Super Pro by Mark Data Products, and the Premium by
Micronix Inc.

What are definable keys used for and how are they pro-
grammed?

How are programs and data files saved on and loaded
from disk? I am now an impatient cassette user.

Why do most other home computers have more ROM
than the CoCo?

Why is the Motorola 6809 considered to be one of the
fastest around?

Mark Eichman
Manteca, CA

A. First, I would delete the Radio Shack keyboard from
your list since it is not full-travel, and second, I would add
the HJL-57 by HJL Products Inc. (955 Buffalo Road, P.O.
Box 24954, Rochester, NY 14624) to your list. Of the new
three, Mark Data is less expensive, but does not have the
extra function keys that the other two have. If you want the
extra keys, then your choice is narrowed to the Premium or
HIJL. I have not seen the Premium or the Mark Data key-
boards, but I have seen and been impressed by the HJL.
(HOT CoCo reviewed the Mark Data keyboard in the Au-
gust 1983 issue, p. 20. See this month’s Reviews for a review
of the Micronix Premium keyboard.—eds.)

By user-definable keys, they are talking about the IN-
KEY$ function. Consider the following code:

10 A$=INKEYS$: IF A$=*"" THEN 10
20 <next line>

When the computer executes the code on line 20, A$ will
contain some character, and depending upon what it is, you
can program the computer to perform some given task.
The advantage to using this feature instead of INPUT is
that nothing is echoed to the screen unless you want it and
NO Cursor appears.

Programs and data files are saved on disk much the same
way they are saved on tape. The chart that follows gives the
equivalents.

Disk

SAVE‘‘ <name>"’
SAVEM*‘ <name>"’,s,e,x
LOAD*  <name>"’
LOADM* <name>"’

Tape

CSAVE*‘‘ <name>"’

CSAVEM*‘ <name>"’,s,e,x
CLOAD‘ <name>"’
CLOADM*‘ <name>"’
OPEN“O”,#—1,‘ < filename >’
OPEN“O”’,#1, < filename > "’

CLOSE#-1 CLOSE#1

19 S=256*PEEK(25) +PEEK(26)
20 A=RND(10): POKE S+89,INT(A/10
) +48: POKE S+90,A-INT(A/10) *1@+4
8

30 GOSUB 10000

40 PRINT"FINISHED":END
1000 PRINT10C0

1061 RETURN

2000 PRINT2000

2001 RETURN

3009 PRINT3000

3001 RETURN

4000 PRINT4000

4001 RETURN

5000 PRINT5000

5001 RETURN

6000 PRINT6000

6001 RETURN

7000 PRINT7000

7001 RETURN

8000 PRINTS8000

8001 RETURN

900@ PRINTO000

9991 RETURN

10000 PRINT1O000

1906081 RETURN

Program Listing 2. A Self-Modifying Program

Most computers do not have more ROM than the CoCo,
and even if you come across one that does, the CoCo has a
more efficient instruction set, which requires less machine
language instructions to accomplish a given task.

The 6809 is the fastest 8-bit microprocessor due to the
fact that it has a real multiply instruction, which is 100
times faster than a typical software one. Its many addressing
modes and 16-bit registers allow a machine-language pro-
grammer to write faster, shorter code.

Q. What are the differences between the original CoCo
and the CoCo 2?

The Radio Shack salesman sold me a computer cassette
(26-302, $1.79) for my CoCo with the claim that it was
needed for program and data storage. Will the cheaper sale
cassettes work?

Fred Baker
Brooklyn, NY

A.. There are obvious physical differences such as the
smaller case and the new keyboard, but I assume that you
want to know what is different inside. The only major dif-
ference aside from the physical layout of the components is
that the power supply puts only + 5 volts out to the edge
connector of the ROM-pack port. Since the disk ROM
pack requires 12 volts, the CoCo 2 disk controller gets its 12
volts from the disk drive’s power supply. If you have an
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Doctor ASCII

older CoCo disk controller, you can modify it by cutting
lands and adding jumpers so that the power comes from

ORG $3768
MAPO EQU SFFDE
MAP1 EQU SFFDF
START ORCC #$50 INHIBIT INTERRUPTS

LDX #$8000

LOOP LDA 0,X 64K ROUTINE

STA MAP1

STA 0,X+

STA MAPO

CMPX #SFF00O

BLT LOOP

STA MAP1

LDA #$7E SKIP SAM PROGRAMMING

STA SABS51
LDD #SA072

(PATCH TO BASIC)

STD $AB52

LDD #$8EI9F SKIP SCAN FOR RAM SIZE
STD SAB 84 (PATCH TO BASIC)
LDD #$FETE

STD SAD 86

LDD #SA093

STD SAD88

CLR $8000 KILL EXTENDED BASIC
CLR $71 FORCE HARD START
LDA #SF0O GREEN SCREEN

STA $2FDF

LDA #41 1,200-BAUD RATE
STA $36D2

ANDC #S$AF

LDA #$7E

STA SAGCB
LDD #S1E2E
STD SABCC
JMP $AD27
END START

JUMP TO TELEWRITER 1.0
(PATCH TO BASIC)

JUMP TO BASIC

Program Listing 3. Patch to Clear More RAM for Telewriter 1.0 Files

190 FOR I= 14184 TO 14266

20 READ X

30 POKE I,X

490 NEXT I

60 DATA 26, 80, 142, 128, 0, 16

6, 132, 183

70 DATA 255, 223, 167, 128, 183
, 255, 222, 140

80 DATA 255, @, 45, 241, 183, 2

55, 223, 134

9¢ DATA 126, 183, 160, 81, 204,
160, 114, 253

100 DATA 160, 82, 204, 142, 159
,» 253, 160, 132

110 DATA 204, 254, 126, 253, 16
9, 134, 204, 160

120 pATA 147, 253, 160, 136, 12
7, 128, 68, 15

139 DATA 113, 134, 240, 183, 47
r 223, 134, 41

149 paTA 183, 48, 210, 28, 175,
134, 126, 183

150 DATA 160, 203, 204, 30, 46,
253, 166, 204

160 pATA 126, 160, 39, 255, 255
r 255, 255, 255

Program Listing 4. Basic Version of Listing 3

the drive. The CoCo 2 can also be upgraded to 64K in very
much the same fashion as the F board CoCo.

To tell you the truth, I’ve never used a Radio Shack com-
puter cassette tape, but have always shopped for el-cheapo
cassettes as long as they had screws to hold their shells to-
gether. You can hide the fact that you paid so little by put-
ting Radio Shack labels on them (cat. no. 26-304, a package
of 60 costs $1.95). I always start a program CSAVE after
using MOTORON to advance the tape until the tape
counter has reached eight to skip past the leader and then
some, since bad spots are usually at the beginning of the
tape near the splice. This is also a good idea with the leader-
less tapes because fingerprints and creases tend to occur at
the beginning of those tapes, leading to a loss of data or the
program.

Instead of typing MOTOROFF to stop the tape advance,
I hit any key followed with the enter key. This causes a syn-
tax error (which in this case can be ignored), but it does the
job with less typing. Since I always buy the tapes with
screws, if I do get a tape with a bad spot, I can open the car-
tridge and cut that piece out. Even if you don’t trust the el
cheapos, you can buy a quality audio tape such as a Maxell
UD C-90 and use the tape that comes inside it to make your
own high-quality leaderless C-10 tapes using only the
plastic shells of the el-cheapo cassettes.

Q. How can I achieve more than 32K on my 64K
machine? I would like the extra space when using Tele-
writer 1.0.

Mark Eichman
Manteca, CA

A.1f you are willing to forego Extended Basic (with Tele-
writer 1.0, this is no problem), ‘40K Color Basic”’ (80
Micro, May 1983, p. 212) will give you 8K extra. Using this
principle, you can combine the 40K program and Telewrit-
er into one program (Program Listing 3). Spectrum Proj-
ects (93-15 86th Drive, Woodhaven, NY 11421) markets
40K, $9.95, that relocates Extended Basic to give you an ex-
tra 8K without losing Extended Basic.

Since Telewriter does not use Extended Basic, as with the
40K Color Basic program, you can free up that space for
RAM. This increases the text buffer from 18,500 to 26,692
bytes, an increase from 9 to 13 pages. I did not like the
white screen display because of the color fringing on my
TV, so I changed it to green with this program. I also set the
default baud rate to 1,200 for my LP VIII. After you load
Telewriter 1.0 and the object-code version of the following
Assembly-language patch into memory, you can save the
revised program by typing CSAVEM‘TELEWR64”,
&HI1E28,&H37BA,&H3768.

For those of you who do not have an assembler, use the
Basic POKE routine in Program Listing 4. The last num-
ber, 41, in line 130 is the baud-rate constant. If you do not
normally print at 1,200 baud, change it to the appropriate
value. If you have Extended Basic, first PCLEARI, then
run this program, and finally save the revised version of
Telewriter 1.0 to tape with CSAVEM“TELEWR64”,
&H1E28,&H37BA,&H3768 as before. B
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_Graphically Speaking

l |sing the right techniques, you

can create graphics with ex-
citing applications in science, business,
and mathematics. Schematics, illus-
trations, and pictographs can add em-
phasis and clarify ideas. This month’s
column deals with the graphics tech-
niques of scaling, translation, rota-
tion, clipping, and covering.

Transformations

February’s Graphically Speaking
considered graphing functions on a
rectangular-coordinate system. I de-
veloped a simple clipping routine and

Fig. 1. The rotation of an object when the
origin, or pivot point, is within the boun-
daries of the object.

TWwoO-
DIMENSIONAL
DRAWING

by Delmar E. Searls

Fig. 2. The rotation of an object when the
origin Iis not within the boundaries of the
object.

explained the transformations of scal-
ing and translation using an image of a
fixed plane. The graph was drawn on
this plane and you viewed it from
above by a remote-control camera. As
you moved the camera nearer or far-
ther from the plane, scaling occurred.
As you moved laterally, you got
translation. '

Imagine now that the screen-coor-
dinate system is a fixed drawing board
on which you can move two-dimen-
sional objects. Since you are only con-
cerned with the object’s screen coor-
dinates, you do not need to keep track
of two coordinate systems as you did
before.

With the screen-coordinate system
fixed, use the following conversions
for scaling and translation:

Scaling: X =X*XS, Y =Y*YS
Translation: X=X+ XT, Y=Y+ YT

XS and YS are the scaling factors and
XT and YT are the translation
distances. You can describe an object
by identifying the coordinates of its
vertices. To scale the object, you must
transform each vertex by multiplying
the original coordinates by the scaling
factors. In a similar fashion, if you
add the translation distances to the
original coordinates, you can move
the object laterally (or translate it).
To look at the transformation of ro-
tation, consider the object in Fig. I.
As initially described (solid lines), the
vertices show that its origin (indicated
by +) is centered within the object.
Because rotations are performed rela-
tive to the origin, this object is rotated
about its central point (dotted lines).

emmmo
ol

Now, consider Fig. 2. This object is
initially described as using vertices that
place its origin some distance from the
center (solid lines). When Fig. 2 is ro-
tated, you get unexpected results (dot-
ted lines). Usually, when describing
objects, you place the origin at or near
its center.

Figure 3 shows the transformations
needed for rotation; they are based on
trigonometry. You can express rec-
tangular coordinates in terms of the
corresponding polar coordinates by
the formulas X=R*COS(T) and
Y =R*SIN(T), where R is the distance
from the point to the origin, and T is
the angle made with respect to the pos-
itive x axis. The rest of the derivation
is based on the formulas for the sine
and cosine of the sum of two angles:

SIN(T + A) = SIN(T)*COS(A) + COS(T)*
SIN(A),

COS(T + A) = COS(T)*COS(A) — SIN(T)*
SIN(A).

If the original point has coordinates
(X,Y), then the transformed point has
coordinates (X*COS(A)— Y*SIN(A),
Y*COS(A) + X*SIN(A)), where A is
the angle of rotation.

The order in which you perform
transformations is important since the
same transformations applied in dif-
ferent orders produce different re-
sults. Although you can write each
transformation as a separate subrou-
tine and call them in any order, I chose
to perform the transformations in
these programs by rotation, transla-
tion, and scaling.

Clipping
You previously performed clipping

System Requirements

16K RAM
Extended Color Basic
Dot-Matrix Printer
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X =R*COS(T)
Y = R*SIN(T)

XP =R*COS(T + A)
=*(COS(T)*COS(A) — SIN(T)*SIN(A))
=R*COS(T)*COS(A) — R*SIN(T)*SIN(A)
=X*COS(A) - Y*SIN(A)

YP =R*SIN(T + A)
= R*(SIN(T)*COS(A) + COS(T)*SIN(A))
=Y*COS(A) + X*SIN(A)

Fig. 3. These rotation transformation equations are based on trigonometry. (X, Y) is the orig-
inal point and (XP, YP) is the transformed point.

by discarding any line having either
endpoint outside the viewing area.
When graphing functions made up of
many short line segments, this was no
real problem. With drawings, how-
ever, the situation is different. In Fig.
4a, you see a triangle and a pentagon
(the two-dimensional objects), and a
square representing the window or
viewing area. If you clip the objects
using the old method, the result re-
sembles Fig. 4b. This is unsatisfac-
tory. A better clipping scheme pro-
duces the result shown in Fig. 4c.

Let’s look at a common clipping
algorithm. A rectangular window is
defined having sides parallel to the co-
ordinate axes (see Fig. 5). Each side
extends in both directions dividing the
plane into nine regions. Each drawn
line must lie within the middle region,
which is the window. (The window’s
boundaries are considered part of the
window.)

Think of the eight outer regions as
walls that hide the view. When you
create a drawing, its line segments are
handled one at a time. You classify the
endpoints according to their location

relative to the nine regions.

Use XC to denote the classification
of the x coordinate of a point, and YC
to denote the classification of the y
coordinate. If a point lies to the left of
the window then XC= —1, between
the vertical sides then XC=0, and to
the right of the window then XC = + 1.
Similarly, if a point lies below the win-
dow then YC= — 1, between the hori-
zontal sides then YC=0, and above
the window then YC= + 1.

If you classify the coordinates in
this manner it is easier to deal with the
cases that arise, which Fig. 5 illus-
trates. If both endpoints lie in the
window then XC(0)=0, YC(0)=0,
XC(1)=0, and YC(1)=0 (line CD in
Fig. 6). The endpoints and the corre-
sponding classifications are stored in
arrays using the subscripts zero and
one. A pair of endpoints with the same
nonzero classification for either the x
or y coordinates form a line segment
totally outside the window (line AB in
Fig. 6). You can immediately discard
them. This condition occurs if either
XC0)*XC(1)=1 or YCO)*YC(1)=
1. (Remember, (—1)*(—1)=1.) Cases

4a X 7

N

4b

_—
(S

4c

Fig. 4. A triangle and a pentagon as viewed
through a square window. The crude clip-
ping algorithm used earlier for drawing
graphs is inadequate here (4b). You need a
clipping routine that removes only those por-
tions of line segments actually beyond the
borders of the viewing window (4c).

XC=-l | XC=0 XC=1
YC=I I yc=| YC=1
]
oA
XC= -l XC=0 XC=|
YC=0 YC=0 YC=0
B

XC=1 I XC=0 c xcH
YC=-l YC=-| ° YC=-

Fig. 5. A common clipping algorithm is
based on classifying each of the two end-
points using the scheme shown (or one
similar). For point A: XC= —1, YC=1. For
point B: XC=0, YC=0. For point C:
XC=0, YC=-1.
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Graphically Speaking

Fig. 6. Points A and B both have a y classifi-
cation (YC) of + 1. Thus the entire line seg-
ment AB lies outside the viewing window (see
text). For line segment CD, the classifications
are all zeros, indicating that the entire line
segment lies within the window. Segment EG
would be clipped to FG. Segment HL would
be clipped to IL, then to JL, and finally
to JK.

(X1,Y1)

e

(X0,Y0)

Slope of line: M=(Y1-Y0)/(XI-XO)
Equation of line: Y=M* (X-X0)+YO

or
X =(1/M)*(Y-YO)+XO

Fig. 7. You can determine the slope of a line
(or line segment) by using any two distinct
points on the line.

other than these two require addition-
al processing.

The procedure is the same for each
endpoint. If the point is to the left of
the window it is moved to the extended
left border and reclassified. Other-
wise, if the point is to the right of the
window, it is moved to the extended
right border and reclassified. If the
point is above the window, it is moved
down to the top border and reclassi-
fied, and if the point is below the win-
dow it is moved up to the bottom edge
and reclassified.

Following each reclassification the
new endpoint is checked to see if it lies
within the window (in which case the
next endpoint is processed), or if a line
segment extends outside of the win-
dow. If neither case is true, the end-

Start
Classify Both
Endpoints
Get First
Get Last E"f"’“im
Endpoint Is Endpoint Reclassify
! No ves Within -Endpoint ~—
Last - L 4
Window?
Endpoint
Yes No
Yes Is Entire Line
End Outside
Window?
No
Is Endpoint  yes Find Intersec-
Left Of tion Of Line —
Window? And Left Edge.
No
Is Endpoint  yes  Find Intersec-
Right Of tion Of Line =
Window? And Right Edge.
No
Is Endpoint ves Find Intersec-
Above Window?— tion Of Line —
And Top Edge.
No
Find Intersec-
tion Of Line —
And Bottom
Edge.
Table 1. The Clipping Algorithm

L

=

Y

AN
L

Fig. 8. Covering involves the removal of all
portions of a figure within a rectangular

point reenters the procedure outlined
above.

The flowchart in Table 1 illustrates
this procedure, and Fig. 6 provides ex-
amples. Notice that the clipping rou-
tine determines the points (if any) at
which a line segment intersects the
perimeter of a rectangle.

In algebra, a line is the graph of any
equation of the form A*X+ B*Y +
C=0, where only one variable, either
A or B, equals zero. You can write this
equation in two more useful forms:

Y =M*(X-X0)+ Y0, and
X =(1/M)*(Y — Y0) + XO0.

In these equations M represents the
slope of the line (see Fig. 7), and (X0,
YO0) is any point on the line, possibly
one of the endpoints. By using the
endpoints to determine the slope of a
line you obtain:

M= (Y(1) - Y(0))/(X(1) - X(0)), and
1/M = (X(1) — X(0))/(Y(1) - Y(0)).

If you incorporate these results into
the previous equations, you get the
following:

Y =(Y(1) - Y(0))/(X(1) - X(O)*X - X(0) + Y(0),
and

X =(X(1) = X(0)/(Y(1) = YO)*(Y - Y(0)) + X(0).

cover.

Lines 75 and 90 of Program Listing
1 use the first equation to find the
point at which the line segment crosses
the left side (X =LX) or the right side
(X=RX) of the window. Similarly,
lines 105 and 115 use the second equa-
tion to determine where the line seg-
ment crosses the bottom (Y =BY) or
the top (Y =TY) of the window.

Covering

While clipping eliminates every-
thing outside a rectangular window,
covering eliminates everything inside a
rectangular cover (see Fig. 8). The net
effect of the clipping routine was to
determine at which points, if any, a
line segment intersects the perimeter
of a rectangle. You need precisely the
same kind of information now. What
you do with this information, how-
ever, is different.

The flowchart in Table 2 outlines
the steps involved in covering. The
covering subroutine includes lines
200-275 in Listing 1 and starts by stor-
ing the coordinates of the endpoints
for later reference (they will probably
be altered by the clipping subroutine,
so store them first). The clipping sub-
routine is called in line 205 in order to
classify the endpoints and to find any
intersections with the rectangle.

If the original endpoints formed a
line segment entirely outside the rec-
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tangular cover, then the whole line
segment is drawn (lines 210-225). The
flag in line 210 is equal to one if this
condition holds. Otherwise, if the first
endpoint has been moved, indicating
that it was originally outside the rec-
tangle, the program draws a line be-
tween the original point and the point
of intersection with the rectangular
cover (lines 235-250). Similarly, if the
second endpoint has been moved, the
program draws a line segment from
the original point to the point of inter-
section with the cover (lines 255-270).
If neither endpoint has been moved,
both endpoints were within the rec-
tangle and a line segment is not drawn.

Putting It Together
Listing 1 incorporates all the fea-

tures you have seen. Here is an outline

of the program:

I. Gather the data
A. The coordinates of the points
B. The dot sequences (connecting points)

II. Gather user input
A. Clipping (yes or no?)
1. Get window boundaries
2. Draw boundaries if desired
B. Covering (yes or no?)
1. Get cover boundaries
2. Draw boundaries if desired
C. Get rotation angle
D. Get translation distances
E. Get scaling factors

II. Create drawing
A. Transform point coordinates
B. Call clipping, if necessary
C. Call covering, if necessary
D. Draw line segments

Start

Save Coordinates

of Endpoints.
Is Entire Line Yes  Draw Line Between
Outside Of The ——— Original Endpoints. =
Covered Area?

No
Is Initial Yes Draw Line From

Endpoint Outside —— Initial Endpoint To
Covered Area? Cover Boundary.

o— |

Is Final Yes  Draw Line From
Endpoint Outside —— Final Endpoint To ==
Covered Area? Cover Boundary.

No

End
Table 2. The Covering Algorithm.

Program Listing 1. This program draws two-
dimensional objects on the high-resolution
graphics screen of the Color Computer.
These features: clipping, covering, rotation,
translation, and scaling, are included. The
coordinates of the points, and the dot-to-dot
sequences are stored in DATA statements
starting at line 4000.

10 PI=3.141592:GOSUB11:GOTO1000:

11 INPUT"SCALE FACTOR <1.25>";SF
:PMODE4,1:PCLS:IF SF=0 THEN SF=1
«25

12 RETURN

17 =

18 REM - FIND NUMBER OF NEXT POI
NT IN SEQUENCE

19 :

20 PN=VAL(LEFTS(AS$,2)) :A$S=RIGHTS
(A$,LEN(AS)-2) :RETURN

390 LINE(RX,BY)-(RX,TY) ,PSET

31 LINE -(LX,TY) ,PSET
32 LINE -(LX,BY) ,PSET
33 LINE -(RX,BY),PSET
34 RETURN

37 =

38 REM - FIND STATUS OF

LATIVE TO BOUNDARIES

39 :

40 IF X(J)<LX THEN XC(J)=-1 ELSE
IF X(J)>RX THEN XC(J)=1 ELSE XC
(J)=0

41 IF Y(J)<BY THEN YC(J)=-1 ELSE
IF Y(J)>TY THEN YC(J)=1 ELSE YC
(J)=0

42 RETURN

47 :

48 REM **** CLIPPING SUBROUTINE

*k kk

49 :

50 FOR J=0 TO 1:GOSUB 40:NEXT J

55 FOR J=0 TO 1

POINT RE

60 : IF XC(J)=0 AND YC(J)=0 THE
N 125
65 : IF XC(@)*XC(l)=1] OR YC(Q)*

¥YC(1l)=1 THEN F3=1:GOTO 135

70 : IF XC(J)<>-1 THEN 85

75+ Y(J)=(Y(1)-Y¥(0))/(X(1)-X(0
)) *(LX-X(0)) +Y (8)

80 : X(J)=LX:GOSUB 40:GOTO 60
85 : IF XC(J)<>1 THEN 100

90 @ Y(J)=(Y(1)=-Y(8))/(X(1)-X(0
)) *(RX=-X(0)) +Y(0)

95 : X(J)=RX:GOSUB 40:GOTO 60
100 IF YC(J)<>-1 THEN 115

165 X(J)=(X(1)-X(0))/ (Y (1)=-Y(

0))*(BY-Y(0))+X(0)

110 Y(J)=BY:GOSUB 40:GOTO 60
115 X(J)=(X(1)-X(0))/(Y(1)-Y(
0)) *(TY-Y(0)) +X(9)

120 Y (J)=TY:GOSUB 40:GOTO 60
125 NEXT J

130 F3=0

135 RETURN

197 :

198 REM **** COVERING SUBROUTINE
* Kk k ok

199

200 T1=X(0):T2=Y(0) :T3=X(1):T4=Y
(1)

205 GOSUB 50

210 IF F3<>1 THEN 235

215 X0=128+INT(SF*T1+.5):Y0=96-1

NT(T2+.5)

220 X1=128+INT(SF*T3+.5):Y1=96-1

NT(T4+.5)

225 LINE(X0,Y0)-(%1,Yl) ,PSET

230 GOTO 275

235 IF X(@)=T1 AND Y(0)=T2 THEN
255

240 X0=128+INT(SF*X(0)+.5):Y0=96
—INT(Y(0)+.5)

245 X1=128+INT(SF*T1+.5):Y1=96-1

NT(T2+.5)

250 LINE(X0,Y0)-(X1,Yl),PSET

255 IF X(1)=T3 AND Y(1l)=T4 THEN
275

260 X0=128+INT(SF*T3+.5):Y0P=96-1

NT(T4+.5)

265 X1=128+INT(SF*X(1)+.5):Y1=96
—INT(Y (1) +.5)

270 LINE(X0,Y0)-(X1l,Yl),PSET

275 RETURN

997 :

998 REM ***% READ DATA ****

999

1000 READ NP:DIM P(1,NP),T(1,NP)
1010 FOR I=1 TO NP

1020 READ P(0,I),P(1,I):
- READ COORDINATES

1030 NEXT I

1040 READ NS:DIM S$(NS)
1050 FOR I=1 TO NS
1060 READ S$(I):
OT SEQUENCES

1070 NEXT I

REM

REM - READ D

1997 :

1998 REM **** GET USER INPUT ***
*

1999 :

2000 CLS:INPUT "DO YOU WANT CLIP
PING <Y¥>";AS

2010 IF AS="N" THEN F1=0:GOTO 21

60 ELSE Fl=1
2020 CLS:PRINT"INPUT WINDOW BOUN

DARIES"

2030 PRINT:PRINT"THE DEFAULT WIN
DOW IS THE ENTIRE"
2040 PRINT"SCREEN.
THE DEFAULT"

2050 INPUT "WINDOW <Y>";AS

5060 IF LEFTS(AS$,1)="N" THEN 208
2070 LS=-100:RS=100:BS=-95:TS=95
:GOTO 2120

DO YOU WANT

2080 PRINT:INPUT "LEFT SIDE";LS
2090 PRINT:INPUT "RIGHT SIDE";RS
2100 PRINT:INPUT "BOTTOM";BS
2110 PRINT:INPUT"TOP";TS

2120 PRINT:INPUT "DRAW WINDOW BO
UNDARIES <Y>";AS$:IF AS$="N" THEN
2160

2130 LX=128+INT(SF*LS+.5) :RX=128
+INT(SF*RS+.5)

2140 BY=96-BS:TY=96-TS

2150 GOSUB 30

2160 CLS:INPUT "DO YOU WANT COVE
RING <Y>";AS

2170 IF A$="N" THEN F2=0:GOTO 22
60 ELSE F2=1

2180 PRINT:INPUT "LEFT SIDE";LC
2190 PRINT:INPUT "RIGHT SIDE";RC
2200 PRINT:INPUT "BOTTOM";BC
2210 PRINT:INPUT "TOP";TC

2220 PRINT:INPUT "DRAW COVER BOU

NDARIES <Y>";AS:IF AS$="N" THEN 2

260

2230 LX=128+INT(SF*LC+.5) :RX=128
+INT(SF*RC+.5)

2240 BY=96-BC:TY=96-TC

2250 GOSUB 30

2260 CLS:INPUT
<O>";A

2270 A=PI*A/180:CA=COS(A):SA=SIN
(A)

2280 PRINT:INPUT

NSLATION <0>";XT

2290 PRINT:INPUT

LATION <0>";YT

2300 PRINT:INPUT "SCALE FACTOR,

X-AXIS <1>";XS:IF XS=0 THEN XS=1
2310 PRINT:INPUT "SCALE FACTOR,

Y-AXIS <1>";YS:IF YS=0 THEN YS=1

"DEGREES ROTATION

"HORIZONTAL TRA

"VERTICAL TRANS

2320 SCREEN1,0

2330 POKE 65495,0

2995 =

2996 REM **** DRAW FIGURE ****
2997 =

2998 REM - TRANSFORM POINT COORD
INATES

2999

3000 FOR I=1 TO NP _
3010 T(0,I)=((P(0,I)*CA-P(1,I

Listing 1 continued
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Listing 1 continued

) *SA) +XT) *XS

3620 : T(1,I)=((P(l,I)*CA+P(0,I
) *SA) +YT) *YS

3030 NEXT I

3037 :

3038 REM - MAIN DRAWING LOOP
3039 :

3040 FOR I=1 TO NS

3050 : AS$=SS$(I)

3066 : GOSUB2@:IP=PN: REM - % O
F FIRST POINT IN CURRENT LINE
3070 : GOSUB20:FP=PN: REM - # O
F SECOND POINT

3077 :

3078 REM - GET COORDINATES OF EN
D POINTS

3079 :

3080 : X(0)=T(@,IP):X(1)=T(0,FP
):Y(0)=T(1,IP):Y(1l)=T(1,FP)

3690 : IF Fl=0 THEN 3130: REM -
CLIPPING IN EFFECT ?
3160 : LX=LS:RX=RS:BY=BS:TY=TS:

REM - GET WINDOW BOUNDARIES
3110 : GOSUB 50: REM - CLIPPING
SUBROUTINE

3120 : IF F3=1 THEN 3200: REM -
WHOLE LINE OUTSIDE WINDOW ?
3130 : 1IF F2=1 THEN 3180: REM -

COVERING IN EFFECT ?

3140 : X0=128+INT(SF*X(0)+.5):Y
0=96-INT(Y (@) +.5)

3150 : X1=128+INT(SF*X(1l)+.5):Y
1=96~INT(Y (1) +.5)

3160 : LINE(X@,Y0)-(X1l,Yl),PSET
31780 : GOTO 3200

3180 : LX=LC:RX=RC:BY=BC:TY=TC:
REM - GET COVER BOUNDARIES

3190 : GOSUB 200: REM - COVERIN
G SUBROUTINE

3200 : IF AS$="" THEN 3220: REM

- FINISHED THE SEQUENCE ?

3210 : IP=FP:GOTO 3070: REM - F

INAL PT. BECOMES NEW INTIAL PT.
3220 NEXT I
3230 POKE 65494,0
3240 SOUND 150,2
3250 AS=INKEYS$:IF A$="" THEN 325
0
3260 CLS
3270 INPUT "DRAW ANOTHER <Y>";A$
3280 IF AS$<>"" AND AS<O"Y" THEN
3320
3290 PRINT:INPUT "ERASE SCREEN <
Y>";A$
3300 IF A$<>"N" THEN PCLS
3310 GOTO 2000
3320 END
3995 :
3996 REM **** DATA ***%
3997 :
3998 REM - NUMBER OF POINTS
3999 :
4000 DATA 10
4007 :
4008 REM - POINT COORDINATES
4009 :
4010 DATA 40,0,20,35,-20,35,-40,
#,-20,-35,20,-35,45,5,45,-5,35,-
5,35,5
4097 :
4098 REM - NUMBER OF DOT SEQUENC
ES
4099 :
4100 DATA 7
4107
4108 REM - DOT SEQUENCES STORED
AS STRINGS
4109 :
4110 DATA 01020304050601
4120 DATA 01030501
4130 DATA 02040602
4140 DATA 0104
4150 DATA @205
4160 DATA 0306
4170 DATA 0708091007
END

111K

Ok 10

1 T»

Fig. 9. These cannons were drawn on the Color Graphics Printer by taking advantage of sym-
metry. The data values were determined for the upper half of the cannon and placed in DATA
statements. The bottom half of the cannon is drawn by modifying the program to go through
the data list a second time and negating all of the y coordinates. Scaling was used to vary the

size of the cannons.

In order to make the program run
as fast as possible, I deviated from my
practice of using a PLOT subroutine
to draw line segments, and instead in-
corporated the LINE command. The
main program starts at lines 1000-
1070, which read the data stored at
lines 4000 and beyond. User input is
obtained in lines 2000-2310. Default
values are included wherever appro-
priate. Clipping and covering are op-
tional.

If you do not use clipping and your
drawing exceeds the screen area, you
get a function-call (FC) error when
you try to draw to a point off the
screen. It is possible to call points be-
low the screen, up to a certain limit,
without getting an FC error. This pro-
gram uses a common speedup tech-
nique that is turned on in line 2330 and
turned off in line 3230. (You might
not want to include these lines until
you have verified that the program has
been correctly entered and is running
properly.)

Lines 3000-3030 transform the co-
ordinates of every point and store the
transformed coordinates in arrays
T(0,N) (the x coordinates) and T(1,N)
(the y coordinates). N is the number of
points. Each point is numbered in the
same order as listed in the DATA
statements. The dot sequences are
strings consisting of two-digit num-
bers identifying the corresponding
point. For example, the string
010412150801 denotes a figure drawn
by connecting points in the following
sequence: 1-4-12-15-8-1.

Line 3050 reads the dot sequences
one at a time. Lines 3060 and 3070
strip the numbers of the first two
points from the string and call them
the initial point (IP) and the final point
(FP) of the first line segment of that
sequence. The subroutine in line 20 re-
turns the value of the first two char-
acters in the string as PN (point num-
ber) and strips those characters from
the string in preparation for a subse-
quent call.

Line 3080 stores the coordinates of
the points numbered IP and FP at
X(0),Y(0) and X(1),Y(1) respectively.
If you want clipping, the window
boundaries are set and the clipping
subroutine called. If the resulting line
segment is totally outside the window,
the next line segment is processed (line
3120). Otherwise, the program deter-
mines whether covering is desired (line
3130). If so, the cover boundaries are
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Gotagreat new pr
up your sleeve?

If you write programs, we need each other.

We know that some great software is being developed between
the hours of midnight and 6:00 AM, in the silence of America’s
homes. If you're one of those disk-driven writers, buttoning up
by day and hunkering down by night, take heart. Fame and

fortune could be right around the corner.

You'll hear from us in 30 days.
1/0 WARE is looking for innovative programs
for the home and small business markets:
word processing, graphic arts, finance,
planning, home budgeting, “how-to”, etc.
Programs that will run on the Commodore
64 (Disk or Tape); IBM PC and PC Jr. (Disk);
Apple 11 (Disk); TRS-80 [, III, IV (Disk),
and Color Computer (Disk or Tape).
You'll receive our decision in 30 days.
If you have what we're looking for
we'll immediately send you an
advance of at least $250.

And that's just the beginning.
170 WARE can give you the kind of
exposure (and royalties) you've been
dreaming of.

The I/0 WARE Professionals:
Duane Manseau, Jim Eastman, Tom Cullity
“We're looking for great new software.”

We'll puta
Cash AdVANCE 111 s v s bt st o
your pocket.

See your name up in bytes.

Every program needs professional documentation, packaging,

distribution, and promotion. That's our job. We'll transform

your program into a polished, and successful software package.

170 WARE is part of the team of computer experts

publishing the leading computer magazines in the
country. Which means your program will have
access to major national advertising, direct

mail, and hundreds of retail outlets across
the country.

Because we're putting together a very
strong line of software. Fast. And there’s a
good chance you could be a part of the

team. Just call Tom Cullity at our soft-
ware hotline, 603/924-9897, and let us
know what you have up your sleeve.

170 WARE INC.
Peterborough, NH 03458

Ware Attention: Tom Cullity
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Fig. 11. by slightly modifying Listing 2, you can draw contour maps. The hill at the upper-right of Fig. 11a is shown enlarged in Fig. 11b. This re-
quired translation (to center the hill) and scaling. The data was calculated by hand (a boring task) which accounts for the relatively crude contour
lines.

set and the covering subroutine is
called (lines 3180 and 3190). If not, the
clipped line is drawn (lines 3140-
3160).

Line 3200 checks to see if the cur-
rent dot sequence has been completed.
If so, A$ will have been stripped until
nothing remains and the program goes
to the next dot sequence (line 3220).
Otherwise, the current final point
becomes the new initial point (line
3210) and the number of the new final
point is determined in line 3070 where
the whole process repeats. The clip-
ping subroutine (lines 50-135) and the
covering subroutine (lines 200-275) I
discussed earlier. The subroutine at
lines 4042 is the classification sub-
routine.

Some Final Comments

There are a few idiosyncracies in
Listing 1. The clipping and covering
subroutines work on one line segment
at a time. The only data sent to these
subroutines are the coordinates of the
two endpoints. Consequently, the rest
of the program is arbitrary and reflects
my attempt at a program that illus-
trates the concepts of clipping and
covering. There is certainly a variety
of ways to get the necessary data be-
sides using DATA statements.

Also, you do not need to transform
every vertex at once and store the re-

sults in an array. You can transform
the vertices as needed before calling
the subroutines, and you can store the
dot sequences as regular data, separat-
ed by commas, instead of strings of
two-digit numbers.

You might use symmetry to reduce
the number of vertices specified in the
data. For example, if an object has
symmetry about the x axis (see Fig. 9),
you need only specify those points on
or above the x axis. You can modify
the program to loop through the
drawing routine twice, taking the
negative of each y coordinate on the
second pass. This draws the lower half
of the object without requiring addi-
tional data.

Several books dealing with comput-
er graphics contain the algorithm pre-
sented here. It is simple and the result-
ing subroutine is short. Because it
relies solely on the endpoint classifica-
tions to perform its task, it is also
slow. An algorithm that takes into ac-
count both endpoint classification and
line-segment classification (depending
primarily on the slope of the line) can
run 25 to 30 percent faster. The
subroutine, however, is a little longer
and the logic less obvious. Perhaps I'll
consider such an alternative clipping
subroutine in a future column.

You can modify Listing 1 to work
on the Radio Shack Color Graphics

Printer (see Program Listing 2) by re-
placing the LINE commands with the
appropriate plotter commands. A
LINE (X0,Y0) - (X1,Y1),PSET com-
mand can be replaced with PRINT
#—2,M";X0;,”; YO:PRINT# -2,
“D’;X1;,”; Y1, In addition, you
must include a short setup routine for
the plotter in order to get it into graph-
ics mode with the origin in the center
of the paper. See Figs. 10 and 11 for
some examples.

Looking Ahead

June’s Graphically Speaking con-
siders ‘‘wire-frame’’ two-dimensional
representations of simple three-dimen-
sional objects. See you then. l

Write Delmar Searls c/o HOT
CoCo, Pine St., Peterborough, NH
03458.

Listing 2 continued

260

2230 LX=LC:RX=RC

2240 BY=BC:TY=TC

2250 GOSUB 30

2260 CLS:INPUT "DEGREES ROTATION
<B>";A

2270 A=PI*A/180:CA=COS(A) :SA=SIN
(A)

Listing 2 continued
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Listing 2 continued

2280 PRINT:INPUT "HORIZONTAL TRA
NSLATION <@>";XT

2290 PRINT:INPUT "VERTICAL TRANS
LATION <@>";YT

2300 PRINT:INPUT "SCALE FACTOR,
X-AXIS <1>";XS:IF XS=@ THEN XS=1
2310 PRINT:INPUT "SCALE FACTOR,
Y-AXIS <1>";Y¥S:IF YS=0 THEN YS=1
2995

2996 REM **** DRAW FIGURE ****
2997 :

2998 REM - TRANSFORM POINT COORD
INATES

2999 :

3000 FOR I=1 TO NP

3916 : T(@,I)=((P(@,I)*CA-P(1l,I
) *SA) +XT) *XS

3020 : T(1,I)=((P(1l,I)*CA+P(0,I
) *SA) +YT) *YS

3030 NEXT I

3037 :

3038 REM - MAIN DRAWING LOOP
3039 :

3040 FOR I=1 TO NS

30560 : AS$=SS$(I)

3060 : GOSUB20:IP=PN: REM - # O
F FIRST POINT IN CURRENT LINE
3070 : GOSUB2@:FP=PN: REM - # O
F SECOND POINT

3080 : X(@)=T(0,IP):X(1)=T(0,FP
):Y(0)=T(1,IP):Y(1)=T(1,FP)

3090 IF F1=0 THEN 3130: REM -
CLIPPING IN EFFECT ?

3100 : LX=LS:RX=RS:BY=BS:TY=TS:
REM - GET WINDOW BOUNDARIES
3110 : GOSUB 58: REM - CLIPPING
SUBROUTINE

3120 : IF F3=1 THEN 3200: REM -
WHOLE LINE OUTSIDE WINDOW ?
3136 : IF F2=1 THEN 31806: REM -

COVERING IN EFFECT ?
3140 : X@=INT(X(0)+.5) :YB=INT(Y

3150 : X1=INT(X(1l)+.5):Y1=INT(Y

3160 : PRINT#-2,"M";X0;",";Y0:P
RINT#-2,"D";X1;",";Y1

3176 : GOTO 3200

3180 : LX=LC:RX=RC:BY=BC:TY=TC:
REM - GET COVER BOUNDARIES

3190 : GOSUB 2080: REM - COVERIN
G SUBROUTINE

3200 : IF A$="" THEN 3220: REM
— FINISHED THE SEQUENCE ?
3210 : IP=FP:GOTO 3070: REM - F

INAL PT. BECOMES NEW INTIAL PT.
3220 NEXT I

3240 SOUND 150,2

3250 A$=INKEYS:IF AS$="" THEN 325
[

3270 INPUT "DRAW ANOTHER <Y>";AS$
3280 IF AS$<>"" AND AS<>"Y" THEN
3320

3310 GOTO 2000

3320 PRINT#-2,"A":END

3995 :

3996 REM **** DATA ***%

3997 :

3998 REM - NUMBER OF POINTS

4000 DATA 10

4007 :

4008 REM - POINT COORDINATES
4010 DATA 40,0,20,35,-20,35,-40,
#,-20,-35,20,-35,45,5,45,-5,35,-
5,35,5

4097 :

4098 REM - NUMBER OF DOT SEQUENC
ES

4100 DATA 7

4107

4108 REM - DOT SEQUENCES STORED
AS STRINGS

4110 DATA 01020304050601

4120 DATA 01030501

4130 DATA 02040602

4140 DATA 0104

4150 DATA 0205

4160 DATA 0306

4170 DATA 9708891007

THUNDERSOFT

The finest in software & hardware for the TRS-80
Color Computer, TDP100, C-10 & Dragon

CONIX 0S-9

Advanced Unix type Disk Operating System with Multi-level filing
system that allows for user creation of index directories for special
types or file classifications. CONIX OS-9 is a Multi-User, Multi-Task-
ing OS that allows the 32/64K CoCo and CoCo 2 access from more
than a single terminal and possesses the powerful programming
ability to allow each user to relegate the running of a program or
other processes to the “background” while writing & editing another
program in the “foreground”. CONIX allows multiple /O functions
for device independence. Using CONIX OS-9 is as easy for the begin-
ner using LEARN COS-9* and on-line MANUAL access to master as
it is for the experienced “hacker”. Editor and assembler included.
Basic CONIX OS-9 packagewithmanuals . ................. $79.99

SOFTWARE:

Utilities and Practical Applications:
MNE + (editor/assembler) monitor with
text search, insert & merge routines,

COALPI .covvvvininnt (*Interactive with
R.S DOS, JDOS to make any of above
compatible with NON-CONIX SYSTEMS)

debugger and more. One of the most ........ ... .. ... iiiiiiiint, $69.95
powerful ML programming tools on the
market! Disk orcassette ......... $20.00 MULTIX ....... Conix upgrade to network
T-Link MLUBASIC Linkage . . ....... $39.00 OFBBS . .iiwvussinesansasasin $72.50
MNE—(disassembler, re-compiles Source
Code as well as objectcode) ...... $29.00 *CONIX OS-9 NETWORK (includes CONIX

T-SEARCH (program debugging system
for high level languages, BASIC, Pascal
Fortran,etc) ................... $15.00

SUPERTEXT-09 Word Processing System
Complete word & text processor with
manuscript preparation commands to
handle different document formats from
abstract to Novel. Different size type fonts

0S-9, C-C, FORTRAN, LEARN, MULTIX) a
BBS, InterOffice Network or both . . $229.99
(introductory price!!)

**CONIX OS-9 requires 1 disk. A 2 disk
system or larger is needed for MULTIX and
to allow LEARN and other programs si-
multaneously. Other programs are avail-
able in cassette as well as disk format.

and editing functions. Specify cassette or

DISK . sows sompws s s sivn s pazas sawss $29.00
T-ED/AM (editor, assembler for CoCo, -
C-10,Dragonavail.) ............... $9.50 CONIX 0S-9
ThunderBUG . ....... assembly language
LEARNOS-9 ... .(*requires CONIX)$39.50 monitor ..............covuunn.. $9.50
CPascal ........... (reqs.CONIX)$81.89 MINITOR ................ (mini-monitor
CComPpller: u « s sm s s s v s s e o s $99.99 for the C-10 & 4K systems. Also works well
BasicO09..............ciiin... $99.99 with larger systems as a simple monitor,
C-PAK (allows Merging RS DOS Files debugger)....................... $9.50
WIOSD . svvumsinsinmminomenonss $59.99
Memory upgradekitsupto64K .........
........................ $12.50-$49.00
GAMES:
WAR GAMES—must use diplomacy, foreign policy, aid, break codes, plan and execute
warstrategies, etC. .........coiiiiiiiiiii i e it ittt et e ra e $49.00
Casino Pak | (slot machine, blackjack, poker games, kenoandothers) ............ $15.00
Camelot (abetterKings & Castles). . .......coviiiiiiiiiiiiiiiiiiiiiiians, $19.00
NORAD | (defend North America from missile, bomber attacks) ................. $19.00
TheMazing MaZe : o s s ww ¢ 5w s o sts 4 wiwi o 556 § S50 & 5 S5006 & 355605 § BURAG & Bsisin & wie $19.00
COSMOS AttaCK .. ..ottt i i e e et i e $15.00
ADD $10.00 for disk version.
THUNDERSOFT
Box 300/Route 8 Still to come—language compiler

and interpreters

Cottage San Rd.
Silver City, NM 88061

(505) 388-5345 238

Call for catalog for more Home,
Business and game software

+»See List of Advertisers on page 130
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http:12.50-$49.00

The information used in the
Product News section is sup-
plied through manufacturers’
press releases. HOT CoCo has
not tested or reviewed these
products and cannot guarantee
any manufacturer’s claim.

CoCo Pottery

For Color Computer users who
happen to be potters, Color-Glaze
II is a program that handles the
mathematics involved in calculat-
ing the composition of ceramic
glazes. The program enables you
to do things like substituting ingre-
dients in a glaze recipe while keep-
ing the overall chemical composi-
tion the same so temperature
range and surface characteristics
do not change.

Written in Basic, the program
can be backed up freely, and is
easy to use with self-prompting di-
alog that contains all necessary in-
formation in its Data section.

Color-Glaze II comes on 32K
cassette with optional use of a
printer, and sells for $15. Program
listings are available for $10 from
Color Glaze, 4233 North 8th St.,
Kalamazoo, MI 49009.

Reader Service +570

First Edition

The recently published Micro-
computer Software Directory con-
tains software for the commercial,
industrial, administrative, and edu-
cational environment and is aimed
at both the current computer user,
and those looking for software so-
lutions before they buy their com-
puters.

The directory emphasizes the
major, original, and specialized
packages including detailed de-
scriptions of over 3,600 packages
and 1,000 suppliers.

Products are easy to locate since
the directory is broken down into

100 functional categories, with
each listing indexed in five ways:
by software function, hardware,
name, industry, and vendor. There
is also a special matrix that helps
the user match operating systemns
to hardware.

The directory is available on a

PRODUCT NEWS

edited by Cynthia Smith

15 day, money-back trial, and can
be ordered by writing or phoning
Computing Publications Inc.,
Princeton-Forrestal Center, 101
College Road East, Princeton, NJ
08540. 609-452-8090.

Reader Service 567

Mobile
Computer Station

The EC10 is a new mobile com-
puter table with a 6-foot work
surface adjustable to different
heights, and an adjustable, slotted
top shelf to hold a television moni-
tor or other equipment.

The table includes a three-outlet
electrical unit with a 20-foot,
three-wire cord and grounded
plug. A cord organizer/modesty
panel keeps loose connectors and

electrical cords out of the way. It
moves on 4-inch casters, two with
locking brakes. The ECI0 has
heavy gauge steel construction and
a high-impact baked enamel finish
in putty beige.

Optional accessories for the ta-
ble include an equipment lock and
a mini-printer stand with paper
guides.

For more information, call or
write  Bretford Manufacturing
Inc., 9715 Soreng Ave., Schiller
Park, IL 60176. 312-678-2545.

Reader Service v+ 566

Potential Picasso?

Now you can paint virtually any
shape created with the Basic
LINE, CIRCLE, and DRAW
commands using Ultrapaint, a
machine-language paint utility de-

The EC10 Mobile Computer Station

signed for use with PMODE4
graphics.

With Ultrapaint you can select
colors from blue, white, and red,
as well as textured colors such as
violet, orange, brown, yellow, and
green. You can see all these colors
and more at the same time on any
hi-res screen.

You can use Ultrapaint with
both Basic and Assembly-lan-
guage programs, and it allows hi-
res multicolor, real-time graphics
in Basic since it operates at 150
times the speed of Basic’s PAINT
command. It requires only 430
bytes of memory.

Ultrapaint is available on cas-
sette (transferrable to disk), for
16K, 32K, and 64K CoCos with
Extended Color Basic or Disk Ba-
sic. It includes a Basic tutorial/dis-
play program, all for $9.95 plus
$1.50 for shipping, from Spectac-
ular Software, P.O. Box 363,
Mansfield Center, CT 06250.

Reader Service 565

Screen Machine
Plus

Rainbow Screen Machine is the
improved version of the Rainbow-
Writer screen enhancer. It features
machine-language extension of
Basic that loads on top of 16K,
32K, or 64K machines to enable
mixture of hi-res graphics and
text.

The user-definable, 224 charac-
ter set features lowercase de-
scenders, Greek characters, cars,
tanks, and planes, and interfaces
with all keys, commands, and
PMODEs. Two character sets au-
tomatically switch for sharp letter-
ing featuring underline, sub- and
superscript, reverse video, top and
bottom  scroll-protect, double
width, colored characters in
PMODE4, and help screen.

Rainbow Screen Machine in-
cludes a demo program, character-
generator program, and manual.
16K Extended Basic is required,
32K is recommended. Price is
$29.95 for cassette and $32.95 for
disk.

Super Screen Machine from
Rainbow Connection Software
has all the features of Screen Ma-
chine plus variable smooth scroll,
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Wire Away cable storage from Networx

variable volume key click, and
EDTASM+ command for com-
patibility with Radio Shack edi-
tor/assembler cartridge.

You also find Superpatch+
command for compatibility with
disk EDTASM, true break-key
disable and recognition, 10 user-
definable commands to activate
your drivers or subroutine, and
Dynamic Screen Dump command
for use with Custom Software En-
gineering’s Graphics Screen Print
program for printer ‘‘snapshots’
of your screen during program ex-
ecution.

Super Screen Machine sells for
$44.95, cassette and $47.95, disk.
Contact Rainbow Connection
Software, 3514 6th Place NW,
Suite D, Rochester, MN 55901.
507-288-4424.

Reader Service 564

New 0OS-9
Compiler

Lloyd I/0 has recently released
K-Basic Basic Language Compiler
Level I for OS-9 or FLEX. K-Ba-
sic is a Basic to machine-language
compiler that supports sequential
files, floating point, three sizes of
integers, and string variables and
arrays.

This one-pass compiler gener-
ates Assembly-language source-
code statements that can be
defined by the user for any CPU
supported by the CRASMB cross-

assembler series. It comes with the
6809 run-time package and OSM
assembler. Conditional assembly
is used to reduce the size of the run
time package.

Assembly-language source code
can be imbedded within the Basic
program for inclusion in the com-
piler output.

K-Basic sells for $199 from
Lloyd 1/0 6809 Computer Soft-
ware, 19535 N.E. Gilsan, Port-
land, OR 97230. 503-666-1097.

Reader Service 562

Tidy Up
With Networx

The Wire Away storage unit
helps you organize your work area
and prevents damages that can be
caused by loose cable. This is a
hand-size unit that holds up to
four 18-gauge power cords, or 14
feet of excess wire. Its snap-on lid
conceals the cord and you can at-
tach the whole unit to the under-
side of a table or desk.

Wire Away sells for $12.95.

Also from Networx is The Wire
Tree, a four-outlet filtered power
source engineered for protection
against voltage surges, spikes, and
RFI. It is UL listed and organizes
the 9-foot power cord and four pe-
ripheral cords. The Wire Tree is
protected by an 8-amp fuse and
covered by a one-year warranty. It
sells for $69.95.

For more information on both

products, contact Networx, 203
Harrison Place, Brooklyn, NY
11237. 212-821-7555.

Reader Service »558

New Games
From Mark Data

Mark Data has announced four
new games for the Color Comput-
er. They combine high-res graph-
ics and machine-language speed
with elements of text adventure
games, and do not require a disk
system.

@ Calixto Island is a puzzle with
an occasional twist of humor.
You’ll visit a secret laboratory, a
Mayan pyramid, and you’ll meet
crazy Trader Jack.

@ Black Sanctum lets you encoun-
ter the forces of black magic as
you roam around an 18th century
monastery. Watch out for the
black-hooded figures.

@ In Sea Quest get your shark re-
pellant and scuba tanks ready to
search for treasures. You’ll run in-
to a pirate, a mermaid, and hungry
sharks in this adventure.

All three games are available on
32K cassette for $24.95 each, and
32K disk for $27.95 each.

Also from Mark Data comes
Time Fighter, a new arcade-action
game for 16K CoCos. Pilot your
MD-64 fighter through a hazard-
ous time tunnel. Your mission is to
destroy the Time Guardian who

threatens the natural order of the
universe.

Time Fighter requires joysticks
and is available on 16K cassette for
$24.95, and 32K disk for $27.95.

Contact your favorite dealer
or order from Mark Data Prod-
ucts, 24001 Alicia Parkway, #207,
Mission Viejo, CA 92691. 714-
768-1551.

Reader Service v 561

New For
0S-9 Users

®The new OS-9 Utility Com-
mand Toolbox is designed for
those who do file manipulation.
The package is a collection of 12
0OS-9 command programs, most
of which are useful as filters using
the OS-9 pipeline facilities. The tr
program transliterates all occur-
rences of text patterns within a file
to a specified substitution pattern
and prints matching lines. Count
counts words, lines, or characters
within a text file, and d is an un-
formatted directory listing with
wild-card matching.

Expand and Compress charac-
ter compression and decompres-
sion utilities can reduce the size of
text files. Split breaks a file into
smaller files, Space indents lines
and spaces lines in a text file, and
Xmode alters terminal port opera-
tional mode.
® Entertainment Pack I is a collec-

The Networx Wire Tree
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tion of programs written in Ba-
sic-09 for the OS-9 operating
system. It consists of games and
programs that are both entertain-
ing and educational, and they all
include complete Basic-09 source
files that can be run on standard
alphanumeric or graphics termi-
nals.

® The RMA (Relocatable Macro
Assembler and Linkage Editor) is
designed to process both manually
written and compiler-generated
Assembly-language programs. Sec-
tions of these programs can be
independently assembled to relocat-
able object files. The linkage editor
takes any number of relocatable
object files or library sections,
and combines them into a single
executable OS-9 program. The
linker can optionally generate a
detailed load-map listing.

RMA has facilities for genera-
tion of position-independent and
reentrant programs. The macro
facility permits commonly used in-
struction sequences to be defined
once and used within the program
as often as desired with automatic
parameter substitution. Condi-
tional assembly functions permit
only specified sections of the pro-
gram to be assembled. This can be
used to produce various custom-
ized versions of a program for sin-
gle master source file.

For further information on all
these products, contact Microware
Systems Corporation, 5835
Grande Ave., Box 4865, Des
Moines, [A 50304. 515-279-8844.

Reader Service 559

Decisions Decisions!

Have you ever wished for wis-
dom when faced with important
life decisions? Armadillo Interna-
tional Software proposes an an-
swer in the Decision Maker pro-
gram. It helps you decide a course
of action by asking questions and
weighing your responses. House-
wives and corporation presidents
will benefit equally from this
method of organizing your
thoughts.

Decision Maker sells for $24.95
(cassette) plus $2.50 shipping, and
requires 32K Extended Basic.
Contact Armadillo International
Software, P.O. Box 7661, Austin,
TX 78712.

Reader Service 560

Moonshot
Number-Kruncher

Moonshot Acres Software has a
program that works with any
financial program to give you
on-screen calculations. Number-
Kruncher adds, subtracts, multi-

plies, and divides, plus has a
memory and does chain calcula-
tions on a portion of your screen
while you run the main program.

Adding Number-Kruncher to
your financial programs lets you
number-crunch without a hand-
held calculator, allowing you to do
checking, banking, tax calcula-
tions, budgeting, investments, and
record keeping more efficiently.

Available on cassette for 16K
Extended Basic, Number-Krunch-
er sells for $7.95 from Moonshot
Acres Software, Route 1, Box 423,
Rockfield, KY 42274.

Reader Service 569

Beat Buyer
Befuddlement

Computers For Everybody 1984
Buyer’s Guide is a single source
for up-to-date information on mi-
crocomputers. The book describes
in detail 143 computer models for
the quality of keyboard design to
the type of software available for
them. It includes a color section
with photos that show the comput-
ers’ features, and information on
what you can expect in termis of re-
pairs, service, and support for
each computer model reviewed.

The authors discuss the 12
Greatest Computer Lies and what
you can do about them.

This Buyer’s Guide is 300 pages
long and sells for $19.95. Contact
Dilithium Press, 8285 SW Nim-
bus, Suite 151, Beaverton, OR
97005. 800-547-1842.

Reader Service 556

Printer
Price Drops

The Alphacom 42 universal
printer has been reduced in price
to $99.95 including an interface
cable. Connect Alphacom 42 to
any popular computer by plugging
the appropriate interface cable in-
to the printer’s cartridge-like slot.

This 40-column printer com-
bines a single-chip microprocessor
and a proven Olivetti print mecha-
nism using advanced thermal tech-
nology. The unit is packaged in a
lightweight, impact-resistant plas-
tic housing that covers the paper
roll. It operates at two lines a sec-
ond, and features bit-mapped
graphics.

Alphacom 42 features upper-
and lowercase letters and word
wraparound, and  recognizes
standard ASCII control codes for
changing the printing mode.
Codes include carriage return, line
feed, right-justification, form
feed, graphics control, and multi-
line feed. Use with a CoCo requires
a serial-to-parallel converter.

Help for the computer consumer from Dilithium Press

The printer can be purchased
separately at a suggested retail
price of $79.95, with interface
cables available at $20 each. Con-
tact the Consumer Sales Depart-
ment, Alphacom Inc., 2323 South
Bascom Ave., Campbell, CA
95008. 408-559-8000.

Reader Service 550

Conix 0S-9

Conix OS-9 is an advanced
UNIX-type disk operating system
for the 32K or 64K Color Comput-
er, or Color Computer 2. It is a
multiuser, multitasking system that
allows at least two-terminal access,
and up to an entire network of of-
fice users.

Conix OS-9 provides a host
language as well as two versions of
Basic, and comes with full docu-
mentation and  programming
manuals.

As enhancements are made on
the system, Thundersoft will keep
users updated and provide support
services. Conix is packaged with a
back-up disk and a working disk,
and Thundersoft will replace both
if damaged. This and other support
services are detailed in the system
literature.

The Conix OS-9 DOS package
will be priced at $99.99 during an
introductory period, and the full
network system is priced at $299.

Contact Thundersoft Software,
Route 8, Box 300, Cottage San
Road, Silver City, NM 88061.
505-388-6345.

Reader Service 557

Scan-Out

Scan-Out is the latest in periph-
eral switching with a built-in RS-
232C analyzer. This unit can
switch any of your CoCo peripher-
als to another CoCo peripheral
(modem, printer, or plotter) with-
out disconnecting any of the line
plugs. Scan-Out is designed for
any Color Computer including the
MC-10, and is compatible with
any type of software.

It also monitors ingoing and
outgoing data (tx, rx). In case of a
malfunction, Scan-Out is helpful in
troubleshooting hardware problems.

Scan-Out comes assembled in a
sturdy plastic enclosure with three
line cords included. National Re-
search Group Inc. offers a one-
year warranty on parts and labor.
The unit sells for $24.95 plus $2
for shipping (Florida residents add
5 percent sales tax). COD orders
are welcomed. Contact National
Research Group Inc., 11580 Oak-
hurst Road, Largo, FL 33544.
813-595-2853.

Reader Service 552
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Dealers:
' Dealers
- Dealers - -

s % N "I

Selling HOT CoCo will make
money for you. Consider the facts:
Fact 1: Selling HOT CoCo in-
creases store traffic—our dealers
tell us that HOT CoCo is one
of the hottest-selling computer
magazines on the newsstands.
Fact 2: There is a direct correlation be:
tween store traffic and sales—increase the num-
ber of people coming through your door and you'll increase
sales.

Fact 3: Fact 1 + Fact 2 = INCREASED SALES, which
means more money for you. And that’s a fact.

For information on selling HOT CoCo, call 800-343-0728
(In N.H. call 924-9471) and speak with Ginnie Boudrieau,
our bulk sales manager. Or write to her at HOT CoCo, 80
Pine Street, Peterborough, NH 03458.

. CoCo

80 Pine Street
Peterborough, NH 03458

800-343-0728

¥ =
» .
m %
gt
W - N
L
2

COMPUTIZE INC. PRESENTS. . .
The BESTin GCoco Utilities

“SPIT-N-IMAGE" (C)

M/L DISK BACKUP UTILITY
Tired of spending all those $$$$ for that Disk Software that you can use
and not Backup???? Then “SPIT-N-IMAGE" is for you. Creates a Mirror
Image of Most popular Diskettes which do not respond to normal Backup
functions. “SPIT-N-IMAGE" also initializes and Backs-up standard
Diskettes in one pass.
Requires 32k CC and 1 or 2 Disk Drives

Cassette $24.95 — Diskette $29.25

“TAPE-N-IMAGE"” (C)

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
of Most popular Cassette Software -M/L, Basic and Data - that do not
respond to normal Backup functions.

Requires 16k or 32k CC
$9.95

MOVING?

Let us know 8 weeks in advance so that you won’t miss a single
issue of HOT CoCo.

Attach old label where indicated and print new address in
space provided. Also include your mailing label whenever you
write concerning your subscription. It helps us serve you
promptly.

Subscription Department

« 97
HOT COCO @Farmin};gall;eo,)N.Ys. 11737

OExtend my subscription one additional year for only $24.97.
OPayment enclosed [Bill me

Canada and Mexico $27.97/1 year only US Funds drawn on US bank. Foreign surface
$44.97/1 year only US Funds drawn on US bank.
*This price voids all previous offers

If you have no label handy, print OLD address here.

Name
o Address
g City State __Zip
3 print new address here:
o]
= Name
: Address
City State Zip

Hot CoCo P.O. Box 975 Farmingdale, NY 11737

»See List of Advertisers on page 130

“COMPSORT” (C)

A Machine Language Sort for quickly sorting single dimensioned Basic
String Arrays. COMPSORT is written in Position Independent Code,
takes 142 bytes of storage, and is callable from Basic.

Ideal for mailing lists, database, etc.

Requires 16K Extended CC
Cassette $9.95

“BARMASTER” (C)

PROFESSIONAL BARTENDERS GUIDE
*Menu Driven! *Over 180 Listings! * Easy to add your favorites!
* Print to 3X5 Index cards for easy reference!  * Access drink by name
or liquor content!  *Utilizes computizes “Fast Access Record Retrieval”
(any record in just two reads!)

Requires 32K CC and 1 Drive
Digk Only $19.95

HT. T- “'" (c]
TRIPLE TRANSFER UTILITY

Transfer contents of most Disks to Tape!
Transfer contents of most Tapes to Disk!
For those cassette based programs that conflict with Disk Operating
System - will automatically relocate!
*Copies ASCII, Basic, & M/L.
ALL CONTAINED IN 1 MENU DRIVEN PROGRAM!!

REQUIRES 32K CC EXT.
CASSETTE $19.95  DISKETTE $24.95

Check or M.0.
COMPUTIZE INC. e
P.0. BOX 207

e
LANGHORNE, PA 19047 Add $2.00 Shipping
215-946-7260

PA Res. add 6% sales tax
WANTED

UTILITY PROGRAM AUTHORS
WE PAY TOP $$$$ - DROP US A NOTE!
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GIMIX HAS THE 6809 SYSTEM TO SUIT YOUR NEEDS

HARDWARE

All systems feature the GIMIX CLASSY CHASSIS; with a ferro-resonant constant
voltage power supply, gold plated bus connectors, and plenty of capacity for future

expansion.

Static RAM and double-density DMA floppy disk controllers are used exclusively in all

systems.

All systems are guaranteed for 2 MHz operation and include complete hardware and
software documentation, necessary cables, filler plates, etc.
Systems are assembled using burned-in and tested boards, and all disk drives are

tested and aligned by GIMIX.

You can add additional components to any system when ordering, or expand it in the

future by adding RAM, 1/0, etc.

GIMIX lets you choose from a wide variety of options to customize your system to your

needs.

0S-9 GMX HII/FLEX SYSTEMS (#79)

The #79 super system now includes (in addition to the above): the GMX
6809 CPU Ill, a 256K CMOS Static RAM Board (#72), and a 3-port In-
telligent Serial 1/0 Processor (#11).

The GMX 6809 CPU Il can perform high-speed DMA transfers from
memory to memory and uses memory attributes and illegal instruction trap-
ping to protect the system and users from program crashes. If a user pro-
gram crashes, only that user is affected; other users are unaware of the
problem.

The 3-Port Intelligent Serial 1/0 Board (#11) significantly reduces system
overhead by handling routine 170 functions; freeing the host CPU for run-
ning user programs. This improves overall system performance and allows
user terminals to be run at up to 19.2K baud.

with duai 40 track DSDDdrives. . .............ccovvvinnnn. $5998.79
with dual 80 track DSDD drives. ......................... $6198.79
with #88 duai 8’ DSDD drivesystem ..................... $7698.79
with #30 19MB Winchester subsystem and one 80 track . . . . . .. $8898.79
with 2 47MB Winchester subsystem and one 80 track .. .. ... $10,898.79
with a 47ME plus a 6MB removable pack Winchester

subsystem and one 80 track drive .................... $12,398.79

TO ORDER BY MAIL: SEND CHECK OR MONEY ORDER CR USE YOUR VISA OR
MASTER CHARGE. Please allow 3 weeks for personal checks to clear. U.S. orders add
$5 handling if order is under $200.00. Foreign orders add $10 handling if order is
under $200.00. Foreign orders over $200.00 will be shipped via Emery Air Freight
COLLECT, and we will charge no handling. All orders must be prepaid in U.S. funds.
Please note that foreign checks have been taking about 8 weeks for collection so we
would advise wiring money, or checks drawn on a bank account in the U.S. Our bank
is the Continental lllinois National Bank of Chicago, 231 S. LaSalle Street, Chicago, IL
60693, account #73-32033.

BASIC-09 and 0S-9 are trademarks of Microware Systems Corp. and MOTOROLA, Inc.
FLEX and UniFLEX are trademarks of Technical Systems Consultants, Inc.
GIMIX, GHOST, GMX, CLASSY CHASSIS, are trademarks of GIMIX, Inc.

SOFTWARE

GMX-VDISK for FLEX.

All 0S-9/FLEX systems allow you to software select either operating system.
Also included is the GMXBUG monitor and, in systems with 128K or more of RAM,

All GIMIX 08-9 systems include Microware’s Editor, Assembler, Debugger, Basic09,

and Runb; and the GMX versions of RMS and DO for 0S-9.

All GIMIX versions of 0S-9 can read and write RS color computer format 0S-9 disks,

as well as the Microware/GIMIX standard format.

New and exclusive with 0S-9 GMX Ili systems is the GMX 0S-9 Support ROM, a

monitor for 08-9 that includes memory diagnostics and allows the system to boot directly

from either hard disk or floppy.

A wide variety of languages and other software is available for use with either 08-9 or

FLEX.

0S-9 GMX | / FLEX SYSTEMS #49

The #48 systems include 64KB static RAM, #05 CPU, #43 2 port serial
board.

with dual 40 track DSDD drives. . .................ccovunn. $3998.49
with dual 80 track DSDD drives. . .................c.ov... $4198.49
with #88 dual 8'' DSDD drive system ..................... $5698.49
with #90 19MB Winchester subsystem and one 80 track . . . .. .. $6898.49

0S-9 GMX Il / FLEX SYSTEMS #39

The #39 systems include 128KB static RAM, #05 CPU, #43 2 port serial
board.

with dual 40 track DSDD drives. . ..............c.c.ovun... $4498.39
with dual 80 track DSDD drives. ......................... $4698.39
with #88 dual 8"' DSDD drive system . .................... $6198.39
with #90 19MB Winchester subsystem and one 80 track . . . . . .. $7398.39

GIMIX DOES NOT GUARANTEE PERFORMANCE OF ANY GIMIX SYSTEMS,
BOARDS OR SOFTWARE WHEN USED WITH OTHER MANUFACTURERS
PRODUCT.

EXPORT MODELS: ADD $30 FOR 50Hz. POWER SUPPLIES.

GIMIX, Inc. reserves the right to change pricing, terms, and products
specifications at any time without further notice.

ALL PRICES ARE F.0.B. CHICAGO

Contact GIMIX for price and availability of UniFLEX and UniFLEX GMXIII
Systems.

NOTE on all drive systems: Dual 40 track drives have about 700KB of for-
matted capacity; dual 80's about 1,400KB; dual 8'* about 2,000KB. The
formatted capacity of hard disks is about 80% of the total capacity.

Want to expand your system to a
megabyte of Static RAM and 15 users?

Simply add additional memory and 1/0 boards. Your GIMIX system can
grow with your needs. Contact us for a complete list of available boards and
options.

#72 256KB CMOS STATIC RAM board

with batteryback up . ........... ... .. i $1898.72
#64 64KB CMOS STATIC RAM board

with battery backitip o« c: s s s vusudmmmsmmansave s v s 54 $528.64
#67 64KB STATICRAM board . .............ccovinvuninnnn $478.67
#11 3 port intelligent serial I/Oboard ...................... $498.11
#43 2 portserial [/0board . ........... ... $128.43
#42 2 portparallel I/0board. . ...ttt $88.42
#95 cable sets (1 needed per port), specify board . ............. $24.95

TRADE UP YOUR CoCo!

GIMIX will allow you up to $1100.00 credit toward the purchase
of any GIMIX system when you trade-in your working Color Com-
puter, peripherals, and original software. The trade-in value is
limited to 110% of the RADIO SHACK™M list price at the time your
order is placed. You pay the freight. This offer is good only in the
Continental U.S.; is limited to the first 100 orders; and expires on
9/30/84. Only one trade-in per customer.

GIMIX -

1337 WEST 37th PLACE
CHICAGO, ILLINOIS 60609
(312)927-5510  TWX 910-221-4055

©1984 GIMIX, INC. 4-84
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