


























































































































































































































































































































































































































































Salmon Arm CoCo, David Coldwell, 2981 N. Broad­
view, Salmon Arm, VOE 2TO, (604) 832-8247 

MANITOBA 
Winnipeg Micro-80 Users Group, Mel Seder, 884 

Ash St., Winnipeg, R3N OR9, (204) 284-0376 

NEW BRUNSWICK 
Color Computer Moncton Users Group (Co­

CoMUG). Leo Allain , 91 Woodland Dr., Monc­
ton, E1 E 3C4, (506) 382-2190 

NEWFOUN DLAN 0 
Avalon CoCo Club, A.A. Thompson, 10 Foran St., 

St. John's, A1E 4G1 
NOVA SCOTIA 
Halifax Dartmouth CoCo Users Group, P.O. Box 

572, Dartmouth, B2Y 3Y9, (902) 469-3656 

ONTARIO 
International Adventurer's Club, Maurice Dow, 84 

Camberley Cres., Brampton, L6V 3L4 
K-W C.C . Club, Peter Ka rwowski, 23 Hudson 

Crescent, Kitchener, N2B 2V7 

Kingston CoCo Club, Kenneth Bracey, 316 West­
dale Ave., Apt . 4-C, Kingston, K7L 4S7 (613) 
544-2806 ' 

London CoCo Nuts Computer Club, Harry K. 
Boyce, 180 Concord Road , London, N6G 3H8 
(519) 472-7706 ' 

Meadowvale Color Computer Club, Howard Porter, 
P.O. Box 186, Streetsville, Mississauga LSM 
2B8 ' 

Niagara Regional CoCo Club, Harry VanDyke 7707 
Jubilee Drive, Niagara Falls, L2G 7 J3 ' 

Ottawa 6809 Users Group, Norm Shoihet, 1497 
Meadowbrook Road, Ottawa, K1 B 5J9 (613) 
741-1763 ' 

QUEBEC 
Club d'Ordinateur Couleu r du Quebec, Inc., Centre 

de LOISJrS St-Mathieu, 7110- Be Ave., St-Michel 
Montrea l, H2A 3C4, (514) 729-8467 ' 

South Shore CoCo Club, Jacques Bedard 33 
Lisilre, St-Constant, P.Q., JOL 1XO ' 

Le Club Couleur du Nord, Gabriel Pigeon RR 2 
Ville Monte/, JOY 2SO, (819) 732-2346 ' ' 

SASKATCHEWAN 
Regina Color Computer Club, Georges Glass, 26 

Tweedsmuir Bay, Regina, S4X 2B1 (306) 949-
3942 ' 

Saskatoon Color Computer Club, L. Curtis Boyle, 
35 Bence Crescent, Saskatoon, S7L 4H9 

AUSTRALIA 
Blacktown City TRS-80 Colour Computer Users 

Group, Keith Gallagher, P.O. Box 264, River­
stone, New South Wales, 2765 

CoCo Colyteens of Colyton, Dwayne Manson, P.O. 
Box 506, St. Marys, New South Wales, 2760 

Color Computer Penrith User Group, Alexander 
Schofield, 15 Tasman Avenue, Lethbridge Park, 
New South Wales, 2770 

The Hills District Color Computer Club, Andrew 
Rankm, 42 Lucas Road, Seven Hills, New South 
Wales, 2147, phone (02) 674-3741 

CoCoHUG (Color Computer Hobart Users Group). 
Robert Delbourgo, 15 Willowdene Avenue 
Sandy Bay, Hobart, Tasmania, 7005 ' 

MEXICO 
MEXCOCO Users Group, Sergio Waisser, Pachuca 

87-109, Mexico City D.F., 06140 phone 553-11-
98 ' 

WEST GERMANY 
First CoCo Club Hamburg, Theis Klauberg, 2000 

Hamburg 65, Op de Solt 53 a, West Germany 
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Editor: 
The California Computer Federation is 

proud to announce the following branch 
chapters. 

San Fernando Valley Chapter: Jim Sute­
meier, 9565 Reseda Blvd .,# 324, Northridge 
91324. 

Sacramento Chapter: Mike Faulkin, 828 
San Tomas Drive, Davis, 95616. 

San Francisco Chapter: Dick Stanich, 
P.O. Box 7007, Redwood City, 94063. 

Jim Sutemeier 
Northridge, CA 

• The TRS-80 Users Group of Central 
Connecticut meets the second Tuesday of 
each month at Bonanza Restaurant in 
Manchester. Optional dinner 5-7 p .m.; 
meetmg from 7-9 p.m. For more informa­
tion write to P .O. Box 1575, 06144. 

Armand A. Korzenik 
Hartford, CT 

• I would like to announce the formation 
of CoCoNet 1 of Polk county. This users 
group runs the same way as the Adirondack 
Color Computer Club of New York and we 
would like to get in touch with other user 
groups in Florida that are interested in 
forming a CoCo Net "Chapter." We have a 
large software library , newsletter and a 
CoCoN_et BBS. For information on joining 
or startmg a chapter contact me at (813) 859-
2629 or write to 1109 Old Polk City Road 
33805. ' 

Steve Dale 
Lakeland, FL 

• Please announce the formation of the 
Custom Key Computer Club. Contact me at 
(305) 281-0325 or write to 1016 Malaga 
Drive, 32822. 

Dan Mills 
Orlando, FL 

• The Brownsburg Color Computer Club 
meets the first and third Saturday of each 
month at 6 p.m. at the Brownsburg United 
Methodist Church on the corner of State 

267 and Tilden Street, \1.1 mile south 
of Htghway 136. The meeting on the first 
Saturday of each month is a regular business 
meeting and the meeting on the third Sat­
urday is reserved for demonstrations, etc. 

Leroy Perry 
Danville, IN 

• I would like to announce a users group 
for the Fort Knox / Radcliff area. The group 
meets on the first and third Thursdays at 
7:30 p.m. For more information and the 
meeting place, contact the local Radio 
Shack store or write to me at 9049 E. Estrada 
Avenue, 40121. 

• We are the Red River CoCoNuts frot 
Shreveport. Our club has been in existenc 
for over a year and we've had lots of fun an 
learned a great deal about our computet 
from each other. We invite individuals an 
clubs in the area to come and visit u: 
Meetings are held every other Saturda 
afternoon. Contact me at P.O. Box 5621 
71135. 

Doug Miniut 
Shreveport, L. 

• I would like to announce the start of 
Color Computer users club, the Crystal Bal 
Anyone can join. Dues are $5 a year. , 
m.onthly newsletter with program listin! 
wtll be sent each month. Anyone intereste 
write to me at P .O. Box 293, 48476. 

Chris Casf 
Vernon, M 

• We are pleased to announce the form; 
tion of a .Color. Computer users group i 
central Mtssoun. For mformation call Er 
at (314) 445-2974 evenings and weekends, c 
me at (314) 445-6536. 

Phil Smi1 
Columbia, M 

• Please inform your readers that tt 
Microcomputer Users Group of St. Charl1 

is now forming. All help fro 1 
woups will be graciously appr• 

ctated. Wnte me at 1175 Perry Street, 633( 
or call (314) 946-430 I. 

Kevin J. Doar 
St. Charles, M 

• A new national CoCo Art Club is star 
ing in Meridian. We plan to have a month 
newsletter, discount prices on softwar 
contests, a CoCo gallery (similar to TH 
RAINBOW's), software library BBS/ DAT 
library Uust for art) and m;ny other fe; 
tures. If anyone has any ideas or would Iii 
to become a member please write to Co( 
Art Club, Rt. 7, Box 10, 39301. 

Joel Bunym 
Meridian, M 

• I would like to inform everyone arour 
the Sioux City area we have a club th. 
meets once a month to review hardware ar 
software. Everyone is welcome; we have r 
dues or fees. The meetings are held on tl 
first :ruesday of each month at 7:30 p.rr 
Retail Data Systems, 125 Sixth Stree 
51103. If you have any questions write ton 
at 611 D Street, 68776, or call (712) 258-17: 
(work) or (402) 494-2284 (home) . 

Alan Peders1 
South Sioux City, IV 

• I'd like to announce a new CoCo cit 
in West Orange. Members receive a month 
newsletter that contains BBS number 
graphics programs, contests and lots mor 
If you would like to join, send either 
quarter or a 22 cent stamp to: CoCo Cit 
ofW. Orange, 12 Blackburne Terrace, 0705 

Gregg Fava/o, 
West Orange, J. 

Bruce Metcalf • The Rockland County Color Comput 
Fort Knox, KY Users Group now holds its monthly meeti1 



. Building A of the Pomona Health Com­

.ex. For a list of meeting dates and other 
formation, please contact RCCCUG, P.O. 
OX J3], 10952. 

Harold L. Larojj 
Monsey, NY 

We are starting a new computer club 
tiled the Bits and Bytes CoCo Club. There 
ill be a newsletter sent every month. It will 
mtain programs, tips, clues and ideas. This 
ub is sure to spark your excitement and 
terest on all aspects of the CoCo. For 
formation write to 94 Broadway, 12887. 

Ted Barkley 
Whitehall, NY 

I am looking for Color Computer users 
the Goldsboro / Wayne County area who 

ish to start a CoCo club. If anyone is 
terested please contact me at 208 Saddle­
ood Drive, 27530, phone 778-7820 or 
ompuServe 72207,1114. 

Ray Fowler 
Goldsboro, NC 

I am trying to organize a CoCo group 
the Wheeling area. Anyone interested can 
rite me at 3735 Stark Street, 43906. 

Charles Roman 
Bellaire, OH 

I would like to hear from all CoCo 
vners or prospective owners in the Enid 
ea. Several of us are interested in starting 
users group, possibly with a BBS as well. 
wse interested should write to me at 724 
Maple, 7370 I. 

David M. Graham 
Enid, OK 

I am interested in forming a CoCo club 
ound the Johnstown or Indiana area. I 
tow there are many avid readers of THE 
dNBOW around. Anyone interested con­
;t me at (412) 676-5485 or write Rt. # 1, 
lX 38, 15949. 

Bob Mowery 
Robinson, P A 

We have started a CoCo users group and 
sh to invite anyone to attend our meetings. 
e meet on the first Monday of each month 
Cleveland State Community College, 

chnical Building, Room 217 . Further 
'ormation can be obtained by calling me 
479-5537 or writing me at Rt. # 2, Box 
36, 37311. 

Brian S. Graham 
Cleveland, TN 

The Tri-Cities Computer Club currently 
s about 40 members and supports interest 
all computers. We are planning a newslet­
·, a club library available to members, 
ssibly a BBS, BASIC and other program­
ng languages. We would appreciate re­
ving newsletters from other users groups 
d any tips we can get. Those interested 
Juld contact us at P.O. Box 4506 CRS, 
502. 

Gary Collins 
Johnson City, TN 

I am attempting to start a CoCo users 

club in the western Washington area. We 
have a reliable 24 hour BBS (Colorama) 
aimed at providing total support to users 
from new owners to advanced pro­
grammers. Anyone interested in either can 
contact me at (206) 435-9592, or preferably 
BBS, (206) 435-4308. 

Thomas B. Frey 
Arlington, W A 

• Skagit Computer Users Forum meets 
the third Wednesday of every month at 7:30 
p.m. Skagit Valley Community College 
provides us with a room in their Technical 
Building, usually Room T-25. The meetings 
are open to all. We mail a newsletter to 
members (a $10 annual fee). We can be 
reached by writing to P.O. Box 2128, 98273. 

Scott Honaker 
Mount Vernon , WA 

• I would like to inform anyone in the area 
of Chilliwack there is a club for CoCo 
owners. We meet the first and third Monday 
of every month at the Thurston Room on 
the CFB. For more information call (604) 
858-2485. Anyone interested in correspond­
ing, our mailing address is : CHWK CoCo 
Club, c j o Jeff Russell, 6107 Glengarry, 
Sardis, V2R 2H7. 

Jeff Russell 
Chilliwack, British Columbia 

• The Kingston CoCo Club now meets on 
alternate Mondays at Kingston City Hall. 
For information call me at 389-0467 or Ken 
at 544-2806. Our mailing address is 1413 
Woodbine Road, RR #3, K7L 4V2. 

Kanti Dinda 
Kingston, Ontario 

• Le Club D'Informatique et D'Electron­
ique Laval invites all those who are inter­
ested in becoming a regular member to write 
me at 410 Chanoine-Pepin, J3G 3A 7. 

J. Hardy 
Beloeil, Quebec 

• I would like to announce the start of the 
B.E.S.T. CoCo Club. We have a newsletter 
containing hints, contests, programs and a 
lot more. For more information write to 808 
du Chateau, J3H 1N4. 

Dr. Jones 
St-Hilaire, Quebec 

• The Orange Colour Computer Club 
meets on the second Sunday of the month 
at a local high school and we are supported 
by our local Tandy store manager. For more 
information write me at P.O. Box 1362, 
Orange, New South Wales, 2800. 

Jim James 
Orange, New South Wales, Australia 

• I would like to mention that the Glad­
stone Park CoCo Club meets in a portable 
classroom behind the Gladstone Park High 
School in Melbourne every fortnight at 2 
p.m. Write me at 4 Burwood Court, Tho­
mastown, Melbourne, Victoria, Australia 
3074. 

Wenlock Burton 
Melbourne, Victoria, Australia 

r,::.. 

........................................................ 1 

i !,ID~I~y ~~,~~~!!, ~ 
~ T1red of the same old screens? In TIM E ~ 
~ BANDIT, you pick from more than -
lili TWENTY places with over 15 levels in ~ 
~ each place. That 's vver 300 screens! ~ 
~ Visit FANTASY WORLD, WESTERN ~ 

~ WORLD, & SPACE WORLD. Fight th e lili ! Evil Guardians: Kill er Smurphs, th e ~ 
~ Looking Lurker, Angry Elmo and morel ~ 

lili Find the Keys and co llect the treasures ~ 
~ of timel Cri sp Su pergraphi cs, co lorful ~ 

~ ;;dRo~;~~r~~~;~s~~P;~·~~~ ~a:~~~t~o~; ~ 
lili The conquest of time and space awa its ! 
~ youl ~ 
; 32K Tape $27.95/Disk $29.95 ~ 

~ CASHMAN I ! Bill Dunlevy & Doug Frayer ! 
~ Explosive color, fast-moving animation ~ 

- and amazing sound make this non- ~ 
~ violent game a classici DiHerent levels ~ 
~ and more than FORTY screens offer as lili 
~ much challenge & good clean fun as you ~ 
~ can takel Play solo or enjoy the challenge ~ 
lili of tWo-player simultaneous competition. ~ 
~ Scramble to get the loot first , but be ~ 
~ careful : the KATS are prowling and your ~~ 
~ opponent is tossing eggsl 
~ 32K Tape $27.95/Disk $29.95 ~ 

~ I 
~ ~ 
I ~ 
~ ~ 
~ I I ~ 
I SUPER PAINT I ! by John Crane ~ 
!Ill Super Paint is an exciting new en- lili 
~ hancement for your Graphicom draw- ~ 
~~ ing system. Break the chains restrict- ~ 

ing your creative freedom I Now you can ~ 

draw and paint with every color your ~ 
~ machine is capable of. Over 250 colors ~ 
~ are available at all timesl It 's no longer ~ 
~ impossible to find just the right shade or ~ 
~ texture. Super Paint brings the COLOR ~ 
lili back into your Color computer 1 Requires lili 
~ Graphicom system. ~ 
~ 32K Disk ................. $19.95 ~ 

I ~I I 576 South Telegraph ~ 
I Pontiac/ Michigan 48053 ' 1 (313) 334-6576 ~ .,. ........................................................... ... 
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hate computers. They're cantan­
kerous, unreliable and hard to use . Ah, 
but the things you can do with them! 
My latest series of misadventures began 
with a course I'm taking in the Japanese 
language. The written Japanese lan­
guage uses three types of symbols -
Hiragana, Katakana and Kanji. Kanji is 

(William Barden, Jr. is a master com­
municator in a field in which he is one 
of the few recognized experts- micro­
computers. A prolific author of more 
than 27 books on computers and com­
puter programming, Bill also has au­
thored several instructional sojiware 
projects for Tandy/ Radio Shack.) 
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s 
c 

A liD 

By William Barden, Jr. 

derived from Chinese symbols and uses 
"ideographs" to represent objects. The 
symbol shown in Figure 1, for example, 
represents a dog. Hiragana and Kata­
kana, on the other hand, represent 
phonetic sounds, such as "ga" or "ka" 
as shown in the same figure. 

As usual, I was attempting to use a 
computer to solve a real-world prob­
lem. Wouldn't it be neat, I reasoned, if 
I could convert the Japanese symbols to 
Color Computer screen symbols? Then 
I could drill myself on them and use the 
Color Computer as a silicon sensei! 

This goal yielded all kinds of interest­
ing results I'd like to share. Some of the 
results are good and some are bad. They 

involve joysticks, old and new, tou 
pads, mouse devices and other te< 
niques. They all fall into an area I c 
"digitizing patterns." 

The techniques talked about can 
applied on any Color Computer systc 
whether it's a 16K cassette-based syst 
or a 64K OS-9 system. We'll stick to 
basics in this discussion, so as not 
leave any beginners in the dust. l 
only requirement is that you h< 
Extended Color BASIC in a 16K syst< 
How to Take the "Joy" 
Out of Joystick 

My first thought in converting 
Japanese characters to screen patte 
was to try a joystick in free-hand dr; 



= 16K 
ECB 

~- This proved to be a disaster, how­
~r. For one thing, my joysticks, unlike 
. e wine, have not improved with age. 
=~.uick check revealed that they did not 
)roduce a smooth pattern on the 
·een. 
[ used the program, Joystick Test, 
)Wn in Listing l to try them out. This 
)gram uses the JDYSTI< command to 
td in joystick values from the 'X' 
ection (JDYSTI<( 0 )) and from the 'Y' 
ection (JDYSTI< ( 1 )), then plots them 
the screen in high resolution mode. 

'e'll use high resolution mode, PMDDE 
in these examples, assuming that we 
.nt the maximum resolution, or 
mber of points on the screen.) 

KANJI CHARACTER 
FOR INU, DOG 

KA 

TA 

The JDYSTI< command reads a value 
of zero through 63 representing the 
joystick 'X' or 'Y' position on the screen. 
Zero is the extreme left or top position, 
while 63 is the extreme right or bottom 
position. We multiplied the 'X' value by 
four to convert it to zero through 252 
and the 'Y' value by three to convert it 
to zero through 189 to get a display on 
the entire screen, rather than just the 
upper left quadrant. 

To use Listing l, move the joystick 
smoothly in the 'X' and 'Y' directions. 
Make sure all new points appear in the 
direction the joystick is moving and not 
"behind" the path, as shown in Figure 
2. If points appear behind the path, your 

GA 

CHI 

HIRAGANA 
CHARACTERS 

KAT AKANA 
CHARACTERS 

joystick is bad, or at least not very good 
for digitizing. Make certain also that 
you can get to all corners of the screen . 

Ifyou have anewer"Deluxe"joystick 
(Cat. No . 26-3012), the 'X' and 'Y'"trim 
tab" controls can be adjusted to center 
the joystick initially. You should also set 
the movement to "free" by the switches 
on the bottom of the joystick. 

When I tried the program of Listing 
I on my older joysticks (Radio Shack 
Cat. No. 26-3018), I found that opera­
tion was erratic, with points displayed 
behind the path and abrupt jumps from 
one screen position to a new one an 
eighth of a screen away. I ended up 
throwing both sticks away after they 
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expired during an emergency operation 
using contact cleaner. 

A Deluxe Solution 
to the Joystick Problem 

My next step in the quest for Kanji 
was to get a new Deluxe joystick. The 
new one proved excellent in smoothness 
and I had no problem with points 
appearing behind the path. However, it 
verified something I should have known 
all along - a joystick is not a good 
device to use to reproduce a pattern. For 
one thing, it cannot trace a pattern, but 
must be used in a kind of free-hand 
mode to draw the pattern. My best 
attempt at reproducing a simple Kata­
kana character by joystick is shown in 
Figure 3. 

The Touch Pad Scores 
too many Points! 

While paging through the new Radio 
Shack Computer Catalog, I came 
across another solution to my problem. 
What about the Touch Pad (Cat. No. 
26-1185)? 

In case you're not familiar with the 
Touch Pad, it's a "Koala Pad" in Tandy 

clothing. Like a joystick, it returns an 
X j Y position, but instead of a stick that 
moves in two directions, you use a 
"stylus" on a tablet. As the stylus 
touches the pad, the proper X / Y coor­
dinates are returned. It sounded perfect 
for my needs, as I could simply place a 
small sheet over the pad and trace a 
Japanese character. 

The instruction book for the Touch 
Pad is akin to an operator's manual for 
a new car - it tells you how to empty 
the ash trays but not how to time the 
engine. I was looking for the "resolu­
tion" of the pad, the number of individ­
ual points per inch. "Would it give 
results as good as a joystick?" I asked 
the Computer Center salesman. 

"No problem," he vowed, putting his 
hand on a Color Computer BASIC man­
ual as an ersatz bible. 

I hooked up the Touch Pad to my 
Color Computer and was tracing the 
first pattern. As I drew the first line, I 
noticed a duplicate set of points some­
what displaced on the screen, as shown 
in Figure 4. "Must be a bad pad," I 
mused as I boxed it up again and drove 
back to the Computer Center. 

Figure 2: Joystick Testing 

~
·:. 

THIS POINT ' : 
SHOULD APPEAR ' ' • 
BEFORE THIS • . 
POINT 

Figure 3: Katakana Characting 
Using Joystick 

Figure 4: Touch Pad and Spurious 
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Points sPuRious POINTs 

.. ... .. . . 
VALID/ 
POINTS 

GENERATED AT 
SAME TIME AS 
VALID POINTS 

After trying a second Touch Pad, 
was convinced the problem was in tl 
design of the pad. Thumbing throu! 
some reviews of the Touch Pad in rr 
magazine collection and a brief conve 
sation with another computer writ, 
confirmed my suspicions . The Tou< 
Pad can possibly be used to select 01 

square out of a matrix of squares, . 
shown in Figure 5, but is simply not 
good "digitizing" device. Fortunate! 
Radio Shack cheerfully refunds yo1 
money. 

To Catch a Mouse, Make a Noise 
Like a CoCo 

I looked at an alternative device, tl 
Color Computer Mouse (Cat. No. 2 
3025). This mouse is a "country" mous 
unlike the high-fashion "city" mou 
from Bellevue for the Tandy 1000. Tl 
1000 mouse requires a Digi-Mou 
Controller board that costs as much 
the mouse itself ($99.95). The CoC 
mouse, however, is a steal at $49.95. 

I plugged the mouse into the joysti• 
port. I might add here that the mou 
is really just another form of a joystic 
it returns values of zero through 63 li 
the joystick and can be read the sar 
way with the JOYSTI< commands. 1 p 
a "head" on the mouse and used it 
follow the lines of the Japanese chara 
ter. The results are shown in Figure 
They are not bad, but still not as go• 
as I was looking for. 

Problems with Joysticks 
At this point, I realized I had rush 

into a solution before thinking t 
problem through. I asked myself, "A 
joysticks good to use for digitiz· 
patterns and shapes? Or are there betl 
ways?" 

Figure 5: Touch Pad Use in Selectin 
an Area 

"OVERLAY" 
ON TOUCH 
PAD CORRESPONDS 
TO SCREEN AREAS 

I 

I) 

COLOR COMPUTER SCREEN 



One of the problems with the joy­
tick, Touch Pad or mouse on the Color 
:omputer is that the best resolution is 
nly 64 by 64 points on the screen. As 
1e'd like 256 points horizontally by 192 
oints vertically, basic joystick opera­
.on leaves something missing, namely 
uee points in between each joystick 
oint! We can "pad out" those points by 
rawing line segments, but the results 
re still not the best. (See Listing 2, 
oystick Line Tracer, for a program to 
ll in the missing points and Figure 7 
>r the results.) 
An alternative is to use the three 

evices on only one screen quadrant at 
time, as shown in Listing 3, Joystick 
'uadrant , and Figure 8. Each press of 
te space bar switches to the next screen 
Liadrant. Holding down the fire button 
11 the joystick or mouse inhibits writing 
ll the screen so the screen position can 
! changed. 
Another problem with a joystick-type 

!vice is that it's virtually impossible to 
:oduce a pattern without "garbage" 
Jints that must be cleaned up, as 
town in Figure 9. What's really needed 
a "pattern editor." 

ardware Solutions to Digitization 
One possible solution to the digitiza­
m problem is a piece of equipment 
Jm Colorware, Inc., known as CoCo 
·ax. This product circumvents the low 
solution capability of the joystick 
put by using its own joystick electron-

Figure 6: Katakana Character Using 
a "Mouse" 

~igure 7: Using a "Line" Program to 
Fill in Points 

ics. A total of 256 points instead of 64 
points can be read in from a standard 
joystick or mouse to match the the 
maximum screen resolution. 

In addition to the increased joystick 
resolution, CoCo Max contains a com­
plete graphics package for higher screen 
resolution. It allows shapes and pat­
terns to be drawn and manipulated in 
methods very similar to the Macin­
tosh's MacPaint program. (To be hon­
est, I have not tried the product but it 
looks very interesting.) 

A second hardware solution to the 
digitizing problem is a better resolution 
graphics tablet. Radio Shack has one 
with the GT-2000 Graphics Tablet, and 
it allows up to 200 pixels per inch. 
However, its cost of $599.95 is most 

likely prohibitive to the typical Color 
Computer user. 

Another possible hardware solution 
is a digitizing television device. These 
are available from RAINBOW advertis­
ers, such as The Micro Works - their 
DS-69 Video Digitizer is $149.95. Video 
digitizers take a television image from 
a black-and-white camera or VCR and 
convert the television picture into pat­
terns for display on the Color Computer 
screen. Again, this solution involves 
quite a bit of cash outlay when a tele­
vision camera and other options are 
added in. Also, the resulting digitized 
picture takes a good deal of memory or 
disk space. 

Along the same lines, Forrest Mims 
III, of Radio Shack Engineer's Note-

Figure 8: Quadrant Program Operation 

QUADRANT 
1 

QUADRANT 
2 

QUADRANT 
3 

QUADRANT 
4 PRESSING 

BACK 
---r--------------.---------~ T01 

SPACE BAR 
SWITCHES TO 
NEXT QUADRANT 

Figure 9: "Garbage" Points on Screen 

THESE LINES PRODUCED 
WHEN ORIGINAL LINE 
RETRACED 

LINE SHOULD 
LOOK LIKE THIS: 

~-L 

Ja nua ry 1986 THE RAINBOW 227 



book fame, did some experiments using 
a photocel l device that digitized images 
from paper put into a "plotter." The 
same technique can be used by attach­
ing the device to the print head of a 
Color Computer printer. The print head 
of the printer is moved a character 
position at a time (or less, if the graphics 
mode is used) under program control. 
For each new character position, the 
output of the photocell is converted into 
a black or white level, which is read by 
the Color Computer from the joystick 
port. . 

This scheme is not new, but is partic­
ularly attractive for the Color Compu­
ter because of the built-in analog-to­
digital converter logic of the joystick 
port. For those who are interested, see 
Forrest Mims' Computer Projects 
(McGraw Hill, 1985). 
A Software Solution to Digitization 

All along we've been considering only 
"hardware" solutions to the problem of 
digitizing data. There's a whole set of 
software solutions as well, ranging from 
using PSETs and DRAW commands to 
large applications programs from a 
variety of vendors. There are a large 
number of graphics drawing programs 
that allow you to create and edit pat­
terns and shapes on the screen. 

The solution to my problem is not the 
most sophisticated, but it does work 
fairly well. It offers full resolution of 256 
points horizontally by 192 points verti-

cally. It is fairly quick and allows editing 
of the data. It works well for the prob­
lem I was interested in, and should work 
for similar types of problems you might 
have in digitizing data. I call it Digitize; 
the program is shown in Listing 4. It 
works on any Extended BASIC CoCo 
with at least 16K of memory. 

Digitize uses cursor positioning keys 
to move a graphics cursor around the 
screen, as shown in Figure 10. As the 
cursor is moved, it draws a line. The 
cursor can also be moved without 
drawing a line by "toggling" a pen up / 
pen down condition. 

Many times you'd like to draw a 
broader line than just one pixel width, 
so the size of the line can be increased 
by selecting a larger "penpoint." The 
size of the penpoint is shown on the 
screen by a circle on the screen bottom. 
If the circle is filled in, the pen is down; 
if the circle is blank, the pen is up. 
Changing the pen point size enables you 
to fill in gaps that have not been digi­
tized . 

Once the pattern or picture is digi­
tized , you can save the screen to a 
cassette or disk file by pressing 'S'. The 
graphics screen is then replaced by a 
text screen display so you can name the 
file to be used. Pressing the 'R' key at 
any time reads in a previous file so 
further editing can be done . As the 
screen files are simply dumps of the 
graphics screens, the files created in 

Figure 10: Cursor Positioning and Option Keys 

DECREASEINCREASE DRAW/ 
SIZE SIZE ERASE 

[JJCJDJ 
SAVE 

~ 

Listing 1: JSTI<TEST 

READ ~ f / 

~GQG 
-D 8-+ 
GJGD 

CURSOR 
CONTROL 

KEYS 

your own BASIC programs can be use 
for further processing. 

Digitize allows you to easily do di. 
itizations of simple shapes, and whi 
admittedly is not a full-fledged graphi 
program, it is short, easy to use ar 
foolproof. I've used Digitize to digiti: 
1 apanese characters (see Figure ll) ar 
other patterns, shapes and drawing 
and use the following approach f1 
rapid entry: Using a copier servic 
make a transparency of the pattern · 
be reproduced. Tape this transparen1 
to the television screen and use tl 
cursor controls to trace the pattern. 

Alternatively, you can simply tape 
piece of plastic wrap to the screen a1 
use a grease pencil to draw the patte 
to be digitized upon the plastic wra 
Digitize works much faster than co 
structing elaborate sequences of DRf 
commands to produce patterns a1 
shapes. 

In my quest to reproduce Kanji a1 
Katakana patterns I have gone thrOUJ 
several approaches and learned th 
computers can't do everything. Sor 
human intervention is necessary unle 
you're willing to lay out hundreds 
dollars for television digitization S) 

terns or digitizing tablets , and even th, 
the results would probably not be 
expected . 

I really do hate computers, but I' 
learned to live with my Color Comp 
ter, and Digitize is another concessi• 
on my part for using the power oft 
Color Computer to solve a perplexi 
real-world problem. 

Figure 11: Digitize Sample 

1~~ '*************************** 
11~ '* JOYSTICK TEST ROUTINE * 
12~ '* USE WITH RIGHT JOYSTICK * 
13~ '*************************** 
14~ SCREEN 1,~ 

15~ PMODE 4,1 
16~ PCLS 
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17~ X=JOYSTK(~)*4 
18~ Y=JOYSTK(1)*3 
19~ PSET (X,Y) 
2~~ GOTO 17~ 



Listing 2: JSTI<LINE 

1~~ I*************************** 
11~ 1 * JOYSTICK LINE TRACER * 
12~ 1 * FILLS IN LINES BETWEEN * 
13~ 1 * POINTS. HIT ANY KEY TO * 
14~ 1 * CLEAR SCREEN. * 
15~ 1 *************************** 
16~ SCREEN 1,~ 
17~ PMODE 4,1 
18~ PCLS 
19~ XX=JOYSTK(~) 
2~~ YY=JOYSTK(1) 
21~ A$=INKEY$:IF A$<> 1111 THEN PCLS 
22~ X=JOYSTK(~): Y=JOYSTK(1) 
23~ LINE (XX*4,YY*3)-(X*4,Y*3) I 

PSET: XX=X: YY=Y 
24~ GOTO 21~ 

~isting 3: JSTI<QUAO 

1~~ I*************************** 
11~ 1 * JOYSTICK QUADRANT ROU- * 
12~ 1 * TINE. PRESS SPACE BAR TO* 
13~ 1 * MOVE TO NEXT QUADRANT. * 
14~ '* PRESS CLEAR TO CLEAR * 
15~ 1 * SCREEN. PRESS JOYSTICK * 
16~ 1 * "FIRE" BUTTON TO MOVE * 
17~ 1 * WITHOUT DRAWING LINE. * 
18~ 1 * USE WITH RIGHT JOYSTICK * 
19~ '*************************** 
2~~ SCREEN 1,~ 
21~ PMODE 4,1 
22~ PCLS 
23~ QUAD=~ 
24~ XB=~: YB=~ 
25~ XX=JOYSTK(~): YY=JOYSTK(1) 
26~ A$=INKEY$ 
27~ IF A$=CHR$(12) 

THEN PCLS: GOTO 33~ 
28~ IF A$<>" 11 THEN 33~ 
29~ QUAD=QUAD+1 
3~~ IF QUAD=4 THEN QUAD=~ 
31~ IF QUAD=~ OR QUAD=2 

THEN XB=~ ELSE XB=128 
32~ IF QUAD=~ OR QUAD=1 

THEN YB=~ ELSE YB=96 
33~ X=JOYSTK(~): Y=JOYSTK(1) 
34~ IF (PEEK(&HFF~~) AND 1)=~ 

THEN 36~ 
35~ IF (PEEK(&HFF~~) AND 1)=1 

THEN LINE(XX*2+XB,YY*1.5+YB) 
-(X*2+XB,Y*1.5+YB),PSET 

36~ XX=X: YY=Y 
37~ GOTO 26~ 

380 ... . . . 116 
570 .. . . .. . 93 
730 .. . . . .. 87 
END .... . 139 

Listing 4: DIGITIZE 

1~~ '*************************** 
11~ 'DIGITIZE PROGRAM. DIGITIZES 
12~ 'BY MOVING SCREEN TRACE UN-
13~ 'DER TRANSPARENT OVERLAY. 
14~ I I=MOVE UP; O=MOVE UP,RGHT; 
15~ 1 K=MOVE RIGHT; <=MOVE DWN, 
16~ 1 RIGHT; M=MOVE DOWN;N=MOVE 
17~ 1 DOWN, LEFT; J=MOVE LEFT; 
18~ 1 U=MOVE UP, LEFT; S=SAVE; 
19~ I R=READ; 1=DECREASE LINE 
2~~ 1 SIZE; 2=INCREASE LINE 
21~ 1 SIZE; 3=TOGGLE CURSOR OFF 
22~ I AND ON. 
23~ '*************************** 

DYNAMIC COLOR NEWS 
A monthly Newsletter with Educational ma­
terial for writing Programs, New Products, 
Product Reviews• Program~, and much more. 

$15 yr. - Free Sample -

PROGRAM SAVER 
Uninterrupted Power Source <UPS> provides 
power to RAMS during power failures. For 
all computers with 5 Volt RAMS. $59.95 

MEMORY EXPANDERS 
We have several types of solderless memory 
expanders from 64K to 512k. Call or write 
for details. 

MEMORY MANAGER 
(New Prod'uct) 

Software designed to manage the second 32K 
memory bank for 64K computers. Run basic 
programs in both banks, store programs in 
the second bank, link programs from one 
bank to the other. Allows copying ROMS to 
RAM and stacking programs in the upper 
memory. $27.95 Cassette, $29.95 Disk. 

SOFTWARE 
DVTERM 300-2400 baud terminal Pgm . $14.95 
DISASM Decimal 6809 Assembler S19.95 
MPM Stack up to 5 programs in 32K $14.95 

Checks, Visa & MC Cards. Add $3 ship. 
Free Catalog. 24 Hour phone. 

DYNAMIC ELECTRONICS 
BOX 896 (205> 773-27'58 
HARTSELLE, AL 35640 
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24,0 CLS 
25,0 SCREEN 1,,0 
26,0 PMODE 4,1 
27~ PCLS 
28,0 RADIUS=)" 
29,0 PEN=1 
3,0,0 X=128 
31,0 Y=96 
32,0 GOSUB 38,0 
33,0 GOSUB 8,0,0 
34,0 GOSUB 45,0 
35,0 GOTO 33,0 
36~ '*************************** 
37,0 'SUBROUTINE TO DRAW LEGEND 
38~ LINE (~,165)-(3,0,191), 

PRESET,BF 
39,0 IF RADIUS=)" AND PEN=1 

THEN PSET(15,18,0) 
4,0,0 IF RADIUS<>)" AND PEN=)" 

THEN CIRCLE (15,18~),RADIUS: 
GOTO 42,0 

41,0 IF RADIUS<>)" AND PEN=1 
THEN CIRCLE (15,18,0),RADIUS: 
PAINT (15,18,0) 

42,0 RETURN 
43,0 '*************************** 
44,0 'SUBROUTINE TO READ KEY. 
45,0 A$=INKEY$: IF A$= 1111 THEN 45,0 
46,0 IF A$<> 11 I 11 THEN 48,0 

256K FOR LESS THAN s100.00 
EASY SOLDERLESS INSTALLATION 

INCLUDES 35/40 TRACK RAM DISK ~ 
~ (Compatible with RSDOS, JDOS and ADDS) ~ 

t_:r THE 256K RAM "BANKER" ~ ~ 
,~ J&R proudly announces the "BANKER," a 256K internal bOI!rd for COCO I or ' ~~~ 

..., COCO II that can be upgraded to 32K /64K with the addition of 4164 type (8 ll' 
, , each) memory chips, socketed SAM and memory chips. SAM and memory chips ""' ,.. 
~ must be socketed for solderless installation. The 26-3136 Korean version COCO II <"' 'f! 1" and COCO II with suffiK A or B MAY require an adapter, call or write for inform•· \') 

lion. The "BANKER" installs in the SAM (6883174LS783) socket. The "BANKER" 
works with COLOR BASIC, EXTENDED BASIC, and DISK EXTENDED BASIC (JDOS 
and ADOS), Cassette or Disk systems. 

The "BANKER" was· designed to be compatible with ALL hardware and 
absolutely compatible with any 64K software or hardware addressing. 

Futured in Sept. '85 
HOT COCO 

40TRK SIIIGL£ SWAP 
MULTIPL£ COPY 

DISK BACKUP 
!'COPY 134 
BAIIKRPAG 

35/40 TRK RAM DISK 
INTRODUCTORY SPECIALS 

$29.95 BARE-BOARD (ETCHED & DRILLED), SOFTWARE and DOCUMENTATION 

25611 
MEMORY TEST 

RAM DISII WITH 
TELEWRITER-64 

3211 TO 19211 
PRINT SPOOLER 

OS9BTFIX 

$54.95 BARE-BOARD & PARTS, SOFTWARE and DOCUMENTATION (NO MEMORY CHIPS) 
1'9.95 ASSEMBLED & TESTED BOARD, SOFTWARE and DOCUMENTATION (NO MEMORY CHIPS) 
St9.!5 ASSEMBLED & TESTED BOARD, MEMORY CHIPS, SOFTWARE and DOCUMENTATION 
$24.15 NEW SAM (74LS785) plus shippinr and handlinr 
'74LS783 (old SAM) MAY work, deduct $15 if you don't want our 74LS785 (EKcept BARE-BOARD) 

J & R ELECTRONICS 
P.O. BOX 2572 • COLUMBIA, MD 21045 

Hours: Wttlltnds Noon • I pm EST; Weekdlys 7 pm • 10 pm EST 

(301) 987-0578 or (301) 788-6540 
Add $3.00 Shippinr & Handlinr (FOREIGN ORDERS ADD $7.00) plus COO charre (if any). Maryland Residents 
Add 5'1 SfJte TIK. CHECKS, MONEY ORDERS OR COO'S Only please (personal checks . 2 weeks for clear1nce). 
IMMEDIATE DEUVERY. Give ooro Rid~ Shack model no. (oe. 2&-3136). Disk or Tape when ctderirw. QUIHTlTY 
DISCOUNT AVAILABLE, write us (include SASE please). We Vllue your patronare, most uprrades will be at a 
nominal fee, customer returns oririnal disk/ tape and pays shippinr and handlinr. 
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ELSE Y=Y-1 
47,0 GOTO 77,0 
48,0 IF A$<> 11 0 11 THEN 51,0 

ELSE Y=Y-1: IF Y<,0 THEN Y=,0 
49,0 X=X+1: IF X=256 THEN X=255 
5,0,0 GOTO 77,0 
51,0 IF A$<>"K" THEN 53,0 

ELSE X=X+1: IF X=256 
THEN X=255: GOTO 77,0 

52,0 GOTO 77,0 
53,0 IF A$<> 11 <11 AND A$<> 11 , 11 

THEN 56,0 ELSE X=X+1: 
IF X=256 THEN X=255 

54,0 Y=Y+1: IF Y=192 THEN Y=191 
55,0 GOTO 77,0 
56,0 IF A$<> 11M11 THEN 58,0 

ELSE Y=Y+1: IF Y=192 
THEN Y=191 

57,0 GOTO 77,0 
58,0 IF A$<> 11 N11 THEN 61,0 

ELSE Y=Y+1: IF Y=191 
THEN Y=191 

59,0 X=X-1: IF X=-1 THEN X=,0 
6,0,0 GOTO 77,0 
61,0 IF A$<>"J" THEN 63~ ELSE 

X=X-1: IF X=-1 THEN X=~ 
62~ GOTO 77,0 
63~ IF A$<>"U" THEN 66,0 ELSE 

BLOCKADE 
A game of naval finesse. Player controls 
28 ships in an attempt to break the 
British Blockade of Europe in 1805. Full 
scrolling map, 11 command functions, 
gamesave, and more . $24.95 

~ THE SP.ANISH ARMADA 
RAINe()W 

"'':,::·- Simulates the problems faced by the 
English Commanders in 1588 as they 
struggled to defeat the ARMADA. 
Cope with fickle winds. A relentless 
current. Difficulty of supply. $24.95 

~ 
RAINMJIW DEBACLE 

Comm'"d'" 18th""'""' "my io the '";<. 
opening campaign of the French and . . ':, 
Indian War. Build a road through the wil- . l!ft ·.. · . · 
derness. Establish supply lines. Cope rJ!. . ~ ·,.,, 
with '"'"" attocko. Capto.e a ftoolioc ~ -• • c . r, 
fort . ~ $24.95 ,. •· '1:.---- · "'-~ 

•• ,._ FEUER AND GASSE 
Lead the American 2nd Division in a coun­
ter offensive against von Ludendorff's final 
drive on Paris in 1918. Recreates the bat· 
ties of Belleau Wood and Chateau Thier· 
ry. Plays in real time. $24.95 

Games are 32K Tape and Disk compatible. Send check or money 
order to PICOSOFT GAMES, P.O. BOX 35, EIGHTY FOUR, PA 
15330; (412) 267·3721. Games are shipped on cassette postage 
paid. PA residents add 6% Tax. 

Distributed in Canada by Kelly Software Distributors Ltd., P.O. Box 11932. 
Edmonton, Alberta T5J 3L1; (403) 421·8003. 
Distributed in Australia by Computer Hut Software, 21 Williams Street, 
Bowen, OLD 4804, (077) 86-2220. Dealer and Author inquiries welcome. 



X=X-1: IF X=-1 THEN X=1 
64~ Y=Y-1: IF Y=-1 THEN Y=1 
65~ GOTO 77~ 
66~ IF A$<>"I" THEN 68~: 

Y=Y-1: IF Y=-1 THEN Y=~ 
67~ GOTO 77~ 
68~ IF A$<> 11 2 11 THEN 7~~ 

ELSE RADIUS=RADIUS+1: 
IF RADIUS>1~ THEN RADIUS=1~ 

69~ GOSUB 38~: GOTO 77~ 
7~~ IF A$<>"1" THEN 72~ 

ELSE RADIUS=RADIUS-1: 
IF RADIUS=-1 TH~N RADIUS=~ 

71~ GOSUB 38~: GOTO 77~ 
72~ IF A$<> 11 3 11 THEN 74~ 

ELSE IF PEN=~ THEN PEN=1 
ELSE PEN=~ 

73~ GOSUB 38~: 
74~ IF A$<> 11 S 11 

ELSE GOSUB 

GOTO 
THEN 
85~: 

77~ 
75~ 
GOTO 
76~ 

77~ 
75~ IF A$<> 11 R" THEN 

95~ 
THEN 

ELSE GOSUB 
76~ IF A$<> 11 C11 

77~ RETURN 
77~ ELSE 24~ 

78~ 
79~ 

8~~ 

81~ 

82~ 
83~ 
84~ 

85~ 
86~ 
87~ 
88~ 
89~ 

9~~ 

91~ 
92~ 

'*************************** 
'SUBROUTINE TO DRAW POINT 
OR CIRCLE 

IF RADIUS<>~ THEN CIRCLE 
(X,Y),RADIUS,PEN: GOTO 82~ 
IF RADIUS=~ THEN IF PEN=~ 
THEN PRESET(X,Y) ELSE 
PSET (X,Y) 
RETURN 
'*************************** 
'SUBROUTINE TO SAVE GRAPHICS 
SCREEN 

SCREEN ~~~ 
CLS 
INPUT "SAVE FILE NAME"; A$ 
IF A$="" THEN 91~ 
SAVEM A$,&H~E~~,&H25FF, 
&H~E~~ 
'USE "CSAVEM A$,&H~6~~' 
&H1DFF" FOR CASSETTE SYSTEM 

SCREEN 1,~ 
RETURN 

93~ '*************************** 
94~ 'SUBROUTINE TO READ GRAPHICS 

SCREEN 
95~ SCREEN ~~~ 
96~ CLS 
97~ INPUT "READ FILE NAME"; A$ 
98~ IF A$= 1111 THEN 1~1~ 
99~ LOADM A$ 
19'9'~ 'USE 11 575 CLOADM A$" FOR 

CASSETTE SYSTEMS 
1~1~ SCREEN 1,~ 
1~2~ RETURN 

CORRECTIONS 
"Cooking With CoCo" (October 1984, Page 180): 

Colin Stearman advises us that there is a problem with 
the FLEXIKEY routine in his program. To correct 
this bug, change the following lines in the source code: 

825 - Replace with these two lines: 
ABX 

LDA ,X 
882- Replace with these two lines : 

ABX 

TST ,X 

"Getting On The Right Track" (July 1985, Page 33): 
Colin Stearman also informed us there is a minor 
problem in Listing 2 that causes an 80-track drive to 
access only 142 granules. Insert the following line to 
correct the problem: 

885 IF TRACKS=8~ AND VP=142 THEN 

VP=l56 

"If Your Horse Comes In First, You Lose" (No­
vember 1985, Page 129): Two readers, Wilf Sloan and 
Scott Kelly, suggested fixes for a problem in this 
program that causes incorrect scoring. Change lines 
1040 and 1280 to read .as follows: 
1~ 4 ~ • • • S C ( 1) = ~ ... (change this statement only) 

128~ .•. PK=253 ... (changethisstatementonly) 

CoCo Cat 

{,O#/P//TERS CAAI O#L Y /N' (717TE!f WtJR/JS - ~ 

GEAtEI?Arc TilE U?i/'Mn'i'W A/<£' Tlt'E MA57b~5 fiND 
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DOWNLOADS 

CoCo Goes To Spain 

• I am a member of the United States Air 
Force and have been assigned to a four-year 
tour of duty near Madrid, Spain. The 
voltage over there is 220 with 50Hz. While 
I am sure I can buy converters for the 
voltage, I don't believe there is much I can 
do about the 50Hz cycles to convert them 
to 60Hz. 

Can you give me the name and/ or address 
of who I can contact to convert my equip­
ment? I have a Gemini-lOX printer with a 
Blue Streak interface, and a 64 K Color 
Computer 2 with a Radio Shack disk drive 
and cassette recorder. 

Delbert R. Tucker 
Hurlburt Field, FL 

Delbert, I don't see any reason why you 
can't take the whole computer to Spain, as 
long as you take your monitor, also. All of 
the incoming voltages in the CoCo are 
converted to DC before they are used by the 
computer chips. In fact, the main voltage in 
the CoCo is five volts DC. 

Since the timing in the CoCo is produced 
by a 14.31818 crystal, the frequency of the 
incoming line should have no effect. Ditto 
on your disk drives and printer. 

The main concern you should have is the 
TV system in Spain. European TV stations 
use a different timing standard for video, 
called "PAL," as opposed to the NTSC video 
in your CoCo. For this i"eason you had better 
take your own monitor, or TV, with you. 

Carefully observe the power required for 
each computer component before purchas­
ing an adapter (transformer) for 220 to 120 
vo lts . From the equipment you described, a 
500 watt adapter should be plenty. 

(Dan Downard is an electrical engineer 
and has been involved in electronics for 
25 years through ham radio [K4KWT]. 
His interest in computers began about 
six years ago and he has built several 
68XX systems.) 
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Quick Print 

• I have a Gemini-10 printer with a CCP-
1 serial interface from Botek Instruments. 
When I try to LUST or screen dump some­
thing, I want [my printer} to start printing 
as soon as it starts to receive the informa­
tion, not when the buffer is full, as it does 
now. I followed the instruction manual on 
setting the DIP switches so it would print 
every time it receives a CR code, but it still 
fills the buffer first . Could it be the interface 
that does this? Could you tell me how to 
make it not do that? 

Craig Fischer 
Renton, WA 

Craig, due to the fact that you have a dot­
matrix printer, it is necessary to fill the 
buffer before each line is printed, but I can 
give you a hint. 

Set the CCP-1 to 9600 Baud and 
POI<E150, 1. Your buffer will fill a lot faster. 
So fast, in fact, I doubt you will notice it 
anymore. 

OS-9 Uploading from the MlOO 

• I have read in your column and in Dale 
Puckett's f' Kissable OS-9 '] of using the 
Mode/100 portable together with CoCo OS-
9. I recently purchased the MJOO and have 
altempted to use it with my 64K OS-9 disk 
system. 1 have been able to download files 
from the CoCo using list filename> / tl. 

I have not been successful, however, in 
uploading files to the CoCo. I've tried a wide 
variety of possibilities. 

I have the Model 100 communications 
parameters set at 48NJE,10. I am using an 
RS-232C interface cable that was made with 
a null modem. 

Allan S. Wysocki 
Seven Valleys, PA 

By Dan Downard 
Rainbow Technical Editor 

I have two suggestions, Allan. The firs 
one works because I have done it; the secon• 
is just a thought. 

I know of at least two terminal program 
for OS-9. Both support uploading an• 
downloading of files . Color Connection i 
marketed by Computerware and CMO 
DEM is available from Computer System 
Consultants. Both work well with OS-9 an• 
have been reviewed in THE RAINBOW. I hav 
used both programs to upload files to th 
CoCo. 

The other suggestion is to use the Mode 
100 as a remote terminal for the CoCo usin: 
the TSMON& command. By using th 
BUILD command, you should be able t' 
upload any files with no problems what 
soever. 

Global Search and Replace 

• I work in a large IBM mainframe sho 
where all source programs are stored on 
program management library that we acce: 
to make changes to our programs. Fe 
example, we can scan for every occurrent 
of GOTO 1700 and it shows every line 1 

which it is contained. We can then sa 
"replace all GOTO 1700 occurrences wi1 
GOTO 2100" and the changes automatica/, 
take place. 

Is there a BASIC editor program on tl 
market today that can do this, or one th• 
can at least show which lines contain tl 
phrase we want to searchjor? It would sw 
make mass program modifications easier. 

Phil Raleig 
Augusta, A 

I hope I understand your question, Phi 
since renumbering all GOTOs and GOSU8s 
automatically accomplished with the RENL 
command, which is part of the Extende 
BASIC editor. 

If you have a need to do exactly what yo 



say, the easiest way is to use a text editor, 
or a word processor with a global search and 
replace feature. Most CoCo word proces­
;ors I am familiar with have this facility. 

A PDI<E383 ,126 re-enables the LIST/ 
LUST commands, restoring the original 
value to 383. 

Can you please tell how to accurately 
access the necessary addresses in any ma­
chine language, or binary, program, in order 
that one can relocate, especially above Disk 
BASIC, when such becomes necessary. 

Keith Peters 
Chicago, lL To use a word processor with a BASIC 

program, you first have to save the BASIC 
program in an ASCII format, but it's all 
jownhill from there. 

Thanks for the tip, Keith. I'm sure a lot 
of our readers can use it. 

Ray S. Preston 
Rarotonga, Cook Islands 

Accurate Access 

To find the start, end and exec address of 
a binary disk file, you need to know how the 
data is organized on the disk, Ray. If you 
examine a machine language disk file you 
will notice the following: 

Preferable POKE 

• A better PDI<E to disable the LIST/ 
_LIST commands is PDI<E3 83, 62. This 
JOI<E clears the screen and returns the OK 
nompt. 

Your PDI<E383 ,158 requires pressing the 
9REAK key to stop the scrolling of one 
wnexistent line of garbage. 

• In the first "Downloads" column, you 
gave some advice regarding" offset loading, " 
which required the start, exec and end 
address of a program. I have a utility that, 
amongst other things, gives this very infor­
mation, but I have discovered it is not 
providing me with accurate addresses, which 
explains some of the difficulties I have 
experienced. 

Bytes 2 and 3 - Length of the program 
Bytes 4 and 5 - Starting address 
Last two bytes in file - Execute address 
Using this information, you can deter-

mine the addresses desired. If you would like 
a nice directory listing, try the following 
program: 

Sample Run of DIRECT/BAS 

DISK NAME: 

NAME EXT TYPE 
u BAS LOAD 
TW64 BIN LOADM 
F LOADM 
DWNLDS JAN DATA 
s BIN LOAD 
s XXX LOAD 
DIRECT BAS LOAD 

TOTAL 

FMT 
BIN 
BIN 
BIN 
ASC 
BIN 
BIN 
BIN 

G1 
32 
33 
3,0 
28 
38 
26 
4,0 

#G 
1 
5 
2 
2 
2 
2 
1 

15 
The listing: FREE 53 

1,0 'DISK DIR LISTER-RAINBOW MAG 
2,0 'REWRITTEN BY DAN DOWNARD 2/8 
3,0 CLEAR15,0,0:DIM GR(68) 
4,0 INPUT 11 PRINTER(Y/N)";P$:IFP$=" 
5,0 FT$(,0)= 11 LOAD":FT$(1)= 11 DATA 11 

6,0 FT$(2)="LOADM":FT$(3)= 11 EDIT" 
7,0 AF$(,0)= 11 BIN":AF$(1)="ASC" 
8,0 U1$= 11 % % % % % % % % # 
9,0 U2$=" ## ###" 
1,0,0 U3$= 11 % % 
11,0 PRINT#P:INPUT"DISK NAME";D$1 
12,0 PRINT#P,"DISK NAME: "D$:IFDA 
13,0 IFP=-2 THENPRINT#-2 
14,0 PRINT#P,"NAME EXT TYPE 
15,0 DSKI$ ,0,17,2,A$,B$:FB$=LEFT$ 
16,0 FORI=1T068:GR(I-1)=ASC(MID$( 
17,0 FORX=3T011 
18,0 DSKI$ ,0,17,X,AA$,BB$ 
19,0 AA$=AA$+LEFT$(BB$,12,0) 
2,0,0 FORN=,0T07 
21,0 NA$=MID$(AA$,N*32+1,8) :EX$=M 
22,0 FG=GR 
23,0 FT$=MID$(AA$,N*32+12,1) :AF$= 
24,0 IF LEFT$(NA$,1)=CHR$(,0) THE~ 
25~ IF LEFT$(NA$,1)=CHR$(255)TH~ 
26,0 AF=ASC(AF$)AND1 
27,0 FORI=1T068 
28,0 IF GR(GR)<128THEN GR=GR(GR): 

#S START,END ,EXEC 
6 

37 $1E28,$1EA2,$1E28 
13 $,0FE6,$1C52,$,0FE6 
12 
13 
12 

7 
1,0,0 

29,0 IF ASC(FT$)=2 THEN42,0 
3,0,0 PRINT#P,USINGU1$;NA$;EX$;FT$ 
31,0 GN=1:SN=,0 
32,0 GV=ASC (MID$ (FB$, FG+1., 1)) :IF l. 
33,0 GN=GN+1:SN=SN+9:FG=GV:GOT03~ 
34,0 SN=SN+(GV AND&H3F):PRINT#P,U 
35,0 GT=GT+GN:ST=ST+SN 
36,0 IF ASC(FT$)=2 THEN PRINT#P,T 
37,0 PRINT#P 
38,0 NEXT N,X 
39,0 PRINT#P,USINGU3$;"TOTAL";GT; 
4,0,0 PRINT#P,USINGU3$;"FREE 11 ;68-G 
41,0 GOTO 11,0 
42,0 LG=GR(GR):LS=LG AND 31:LL=GR 
43,0 LB=ASC(MID$(AA$,N*32+16,1)) 
44,0 IF FG<34 THEN TN=INT(FG/2) E 
45,0 SN=1+(FG AND 1)*9 
46,0 DSKI$,0,TN,SN,A$,B$ 
47,0 BP=ASC(MID$(A$,4,1))*256+ASC 
48,0 BP$=HEX$(BP):BP$=STRING$(4-~ 
49,0 EP=BP+ASC(MID$(A$,2,1))*256+ 
5,0,0 EP$=HEX$(EP):EP$=STRING$(4-~ 
51,0 IF LL<34 THEN TN=INT(LL/2) E 
52,0 SN=(LL AND 1)*9+LS 
53,0 DSKI$,0,TN,SN,A$,B$:A$=A$+LEF 
54,0 EA=ASC(MID$(A$,LB-1,1))*256+ 
55,0 EA$=HEX$(EA):EA$=STRING$(4-~ 
56,0 GOTO 3,0,0 ~ 

January 1986 THE RAINBOW 233 





Educational Level for the Radio 
Shack® Color Computer 

CHILD WRITER 32/64K disk $54.95 
(network version 32/641<) $99.95 

CHILD FILER 32/64K disk 
(network version 32164K 

CHILD CALC 32/64K disk 
(network version 321641<) 
Elementary Level Series 

MEMO WRITER 64K disk 
(network version 641<) 
LIST MANAGER 64K disk 
SIMPLE CALC 64K disk 
Home Use Level Series 

BUSINESS WRITER 
64K disk 

BUSINESS MANAGER 
64K disk 

$64.95 
$129.95 

$64.95 
$64.95 

TBA 

$99.95 

$99.95 

BUSINESS CALC 64K disk $99.95 
Business Level Series TBA 

PROOFREADER $34.95 
(20,000 words) 32/64K 

MASTER PROOFREADER $54.95 
(50,000 words) 64K 

75ADDmONAL 
EDUCAnONAL 

SOFTWARE TTTl.ES 
AVAILABLE 



KISSable OS-9 

Four Easy Assembly 
Language Experiments 

Since this is the Beginners issue, we 
are publishing four short and 
useful assembly language pro­

grams you can experiment with while 
shaking your fear of the OS-9 as­
sembler. They come from a fellow 
beginner, 17-year-old Kevin Kuehl, a 
senior at Morgan Township High 
School in Valparaiso, Indiana. He has 
been using OS-9 exclusively on his 
CoCo 2 since May and uses two 40-
track drives stepping at six ms. Kevin 
got the courage to tackle assembly 
language after studying the programs 
submitted by Tim Harris earlier this 
year. 

Kuehl's programs will help you on 
two fronts. Since we have published 
several high level language versions of 
the same programs in earlier columns, 
you will be able to compare the high 
level version of a program to the assem­
bly language version. By doing this, you 
can learn how to code several common 
programming constructs in assembly 
language. You'll find out how to open 
and close files as well as how to read or 
write characters from them using stand­
ard OS-9 1/ 0 system calls. You'll also 
learn how to check for any errors 
returned by OS-9 system calls and how 
to send error messages and prompts to 
your terminal. 

The listings, which include the 

(Dale L. Puckett is a free-lance writer 
and programmer who has worked with 
the Motorolafami/y of microprocessors 
since 1976. He is the author of The 
Official BASIC09 Tour Guide, and co­
author, with Peter Dibble, of The 
Official Rainbow Guide to OS-9. He is 
a chief warrant officer in the U.S. Coast 
Guard and lives in Alexandria, Va.) 
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UNIX-like utilities CAT, CODE, 
UNIQ and WC, also demonstrate the 
format of an OS-9 assembly language 
program. Study the format and notice 
where the programs are similar. This 
will help you write your own programs 
later. Since CAT is a standard filter it 
uses path number zero as the standard 
input path, path number one as the 
standard output path and path number 
two as the standard error path. When 
using these standard paths in a pro­
gram, you can redirect the input and 
output of your program or use it in an 
OS-9 pipeline. 

Version 2.00.00: 
A Whole New Ball Game! 

A brand new version of Color Com­
puter OS-9 is now in production (early 
November) and industry insiders expect 
it to be released sometime this month. 
In fact, Mark Seigel at Tandy left a 
message with that news on the Compu­
Serve OS-9 SIG in late October. Be­
cause the new release was so close, 
Tandy agreed to let Microware pro­
grammers talk about it at the Fourth 
Annual OS-9 Seminar. With this nod 
from Fort Worth, Mark Hawkins, Tim 
Harris and Todd Earles took the ball 
and ra n. They scored many points 
during a Color Computer OS-9 session 
that drew nearly three times as many 
people as the same session in 1984. 

Hawkins, who has worked with the 
Color Computer OS-9 project since he 
came to Microware three years ago, 
gave a brief overview of the project. 
"Version 1.01 was mainly for mainte­
nance and we fixed a few bug fixes," he 
said . "Then, early in 1985 Tandy de­
cided they wanted us to do a new 
version of OS-9 for the Color Compu-

ter. Since this was the best market fo1 
us to introduce a new 6809 version, wt 
decided to go for it. We started enhanc· 
ing Level I and CoCo Version 2.0 is tht 
result." 

This version is packed with ne\1 
features in almost every module. F01 
example, you'll find several majo1 
additions and changes in CCIO an( 
TERM, the keyboard and displa) 
driver for the Color Computer; addi· 
tions to the device descriptor and fixe~ 
to the driver for the internal serial port 
PRINTER, 'P', RS-232 and Tl; addi· 
tiona! support for ACIA Pak and T~ 
users; three new drivers that suppon 
additional hardware; and several majo1 
changes to system code in the Kernal 
Clock, lOMAN and SysGo modules 
When booting the standard system, yot 
have 163 pages of memory remainin! 
for use. Here is a list of the modules ir 
the new Standard Boot File for Versior 
2.00.00. 

People at the session noticed some ol 
the changes as soon as they walked ir 
the room. The Micro ware programmen 
had plugged their Color Computer intc 
an Electrohome video projector. An 80· 
column screen projected a clear imagt 
on the large screen. As it turned out, tht 
80-column card was a prototype. 

"We do not know if Tandy has com 
mitted to produce this card or not,' 
Hawkins said. "They only told us tha 
if they put an 80-column card on tht 
market, it will work like this." At tha· 
point a Tandy employee attending tht 
session said that an 80-column card i~ 
available through their express orde1 
program. After watching the demo 
speculators in the crowd insisted that i 
must be the PBJ Word-Pak, because th' 
output character stream is written to th' 



QT STEALS THE SHOW!! 
QT steals the show at Microware's OS9 Seminar!!! There were more 
QT's at the seminar than any other computer! The QT was 
everywhere. Microware used one for registration. The OS9 Users 
Group used two. Other companies used them to demonstrate their 
software. The QT has become THE computer for OS9/68K! 

FHL announced five new products at the OS9 Seminar: 

QT 20 • 68020 based computer system. The QT 20 is based on the powerful 68020 
microprocessor. The QT 20 is a full 32 bit computer with 2048K RAM running at 12.5 mhz. Two QT 
20 prototypes were being shown with production expected to begin in late December 1985. Price for a QT 
20 with a 20 meg hard disk is 5195 without software and 6995 with software. Send for more details. 

Minttm Dental Office System. Minttm combines the QT computer with FHL's Dental Office 
software to create the most powerful and cost effective system available today. Minttm provides 
Multi-User power at PC prices. Complete systems start at 9,995. Send for complete brochure with sample 
reports. 

FHL Office System with QCom. The FHL Office System is a large group of programs 
written in Sculptor+ for OS9/68K. They include: Invoice/Point of sale, Purchase Order with mini 
inventory, Mailing List System, Phone Date File, Multi-Key Card file, Notebook, and Tri-File sales lead 
package. The system sells for $1,700 but is included with the QT along with the Sculptor+ runtime, which 
sells for $175. QCom is a communications program with XModem file transfer that sells for $150 by 
itself, but it is also included with each QT. -

Sculptor± Microprocessor Developments Ltd. and FHL have made the Sculptor+ Software 
Development System available for OS9/68K. The development was done on FHL's QT computer system, 
(of course). Sculptor+ offers automatic program generation, a query program and development menu. 
The system sells for $995 unless you own a QT. QT owners can get Sculptor+ for only 695! Send for 
details. 

QT Certified Developer Pro~:ram. This program is intended for software programmers who 
plan to develop QT applications with the QT. The program offers these features: Special developer price 
for QT development systems, Free promotion to the 16,00+ readers of 'QT News', Access to inside 
information via the 'Developers Newsletter'. Send or call for an 'QTCD' application today, it's 
FREE! 

Frank Hogg Laboratory, Inc. 
770 James Street 

Syracuse NY 13203 
315/474-7856 

OS-9 is a reg istered trademark of Microware, Inc. 



card serially, one byte at a time and no 
"screen" memory is needed in the Color 
Computer's memory space. 

"It's pretty nice," Hawkins said de­
scribing the new version. "We could use 
a little more memory but that 's always 
the case. When you add a new feature, 
you add several lines of code to a 
system. Even though we knew it 
wouldn't make people happy, we had to 
make it bigger. To solve the problem we 
started playing games - especially with 
CCIO. We split the old module into 
several different modules so you can 
load and use only the features you 
want." 

Three separate CCIO modules in­
clude the main Module, CCIO, and two 
co-modules for output called "GRFO" 
and "C032." With this new approach, 
CCIO now handles all the keyboard 
input, C032 handles the output to the 
standard display and GRFO handles all 
the graphics output. CCIO is used for 
all character output, but when you want 
to send graphics output, you will need 
GRFO. Because it's needed less, GRFO 
is not always present in memory. 
Rather, Microware has stored it in the 
CMDS directory so it can be loaded 
when you need it. 

New CCIO features include auto-key 
repeat on all keys, an audible beep when 
you type CLEAR G, and an AL T key that 
lets you generate international charac­
ters - it is accessed by holding down 
the SHIFT key and pressing the'@' key. 
CCIO also supports true lowercase 
characters on machines with the new 
VDG (the white ones that were built in 
Korea; they are marked "Tandy" in­
stead of "Radio Shack"). The new 
approach also allows limited animation 
since you can allocate three graphics 
buffers and select between them. 

Microware has added routines to 
erase a circle and flood or fill an area 
on the screen. You can now draw in the 
background color when working in the 
two-color mode. And here's another 
bonus feature: CCIO no longer needs to 
be in memory all the time. This means 
a system can be configured to come up 
on a terminal plugged into T2. If this is 
done, you will notice there is a little 
extra memory available for your pro­
grams. 

Additions to the 'P' and Tl device 
descriptor, which define the internal 
serial (bit hanger) port, Jet you select the 
Baud rate, word length, number of stop 
bits and parity from the device descrip­
tor. This means it can now be changed 
using the TMODE utility. Bits zero 
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through three of the Baud byte deter­
mine the Baud rate. Bit four is reserved 
for future use at Microware. Bits five 
and six determine the word length - a 
zero ~elects an eight-bit word and a one 
gives a seven-bit word. Bit seven sets the 
number of stop bits. A zero here means 
you want one stop bit and a one means 
two stop bits. Finally, bits zero through 
three of the Type bit are reserved for 
Microware's use, and bits four through 
seven determine parity. 

A "terrible bug" that appeared in 
Version 1.01.00 has been fixed. You no 
longer need to have the hardware ACIA 
cartridge plugged in to make the inter­
nal bit hanger port work. (So that's why 
I was getting those letters!) 

Another nice change involves the 
printer drivers. Now when output is first 
directed to your printer, the system 
allocates storage fo r it. After the output 
is finished, the system deallocates that 
memory. This change eliminates one 
major source of memory fragmentation 
on Level 1 systems. By the way, the old 
patches for fixing the Baud rate will not 
work with Version 2.00.00 since Micro­
ware has moved everything. On the 
bright side, however, you won't need to 
change them. Microware has designed 
a new utility command called TunePort, 
which lets you fine-tune the bit hanger 
port for your particular terminal or 
printer. 

Hawkins moved toward a discussion 
of the new drivers for the hardware 
ACIA Pak by demonstrating another 
new and subtle feature. "Enter the 
debugger and link to the module T2," 
he said. "You'll notice a string that reads 
'T2RM.' Change the '2' to an 'E' and 
you have TERM . This is how you 
change the device descriptor so OS-9 
will start up on a terminal you have 
plugged into T2." 

Listing 1: 

The new ACIA Pak drivers als< 
support changing the Baud rate, won 
length, number of stop bits and parit~ 
after startup by using TMODE. And 
they now support auto-answer modem: 
by reading the DCD line to tell if a calle 
has hung up. When a hangup occurs 
OS-9 kills all process started by tha 
device so the next caller won't end UI 
signing on where another caller has Ief 
off. 

"Version 2.00.00 includes support fo1 
three additional pieces of hardware tha 
we don't know too much about," Haw 
kins said. "The hardware includes ar 
80-column card, a hard disk controlle1 
and a modem pack." 

Hawkins said this release is stil 
designed to run with the standarc 
Tandy drives, but he noted that Micro· 
ware has fixed up the SysGo module sc 
it goes out and looks for a hard disl 
drive if it is present. You still must boo 
from a floppy, but if a hard disk i: 
plugged into your system, OS-9 wil 
know it and automatically switch to it. 

New drivers and device descriptors ir 
this version include SSC Pak and SSC 
which allow speech or sound outpu 
through Tandy's plug-in speech car 
tridge; MOD Pak, Ml and M2, whicl 
communicate with a 300 Baud ACIA 
cartridge addressed at $FF6C. Tht 
cartridge is plugged into Slot 2 o: 
Tandy's Multi-Pak. The standarc 
ACIA Pak cartridge, which is addressee 
at $FF68, may also be modified to wod 
with this driver. 

COSO and TERM80 are used in plact 
of C032 and TERM when you want tc 
use the 80-column display card. Anc 
finally, CCHDISK, HO and HI are usee 
to read and write data to a ne\\ 
WD 1000-TB 1 controller board con· 
nected to a 15- or 35-megabyte hard 
disk drive. These are the standard drive! 

* CAT: a UNIX-like CAT utility that concatenates files and sends them to 
* standard output 
* 68~9 Assembly Language 

* * Kevin Kuehl 
* 8~6 Division Road 
* Valparaiso, IN 46383 
* October 2~, 1985 

* 
*Calls: cat filel file2 >bigfile combines "filel" and "file2" into the 
* file "bigfile" 
* cat filel just like the "list" command 
·~ cat <filel 
* cat >thisfile just like the "build" command 

NAM Cat 
IFPl 
USE /D~/DEFS/OS9Defs 



Single Board Computer level 
1 80 Track DSDD Floppy 
2 80 Track DSDD Floppy 
2 80 Track DSDD Floppy w/software 
1 0 meg Hard disk and floppy 
20 meg Hard disk and floppy 
20 meg Hard disk w/software 

QT 

995.00 
1595.00 
1750.00 

2695.00 
2995.00 

QT Plus 

1495.00 
2095.00 
2250.00 

3195.00 
3495.00 

*A version of the 68020 Motorola Bug monitor is the only software that is included with these systems. 

QT 20 

2750.00* 

3900.00* 
5700.00 

5195.00* 
6995.00 

Note: The QT 20 is available with and without the software package that is included with 
the QT and the QT Plus. The individual prices for the software are below: 

OS9/68K OS with all utilities 
Basic09 and Runb 
Stylo with Mail Merge and Spell check 
Dynacalc electronic spreadsheet 
QCom communications with Xmodem 
Sculptor+ run time 
FHL Office System 
Total separate cost 

350.00 
250.00 
625.00 
595.00 
150.00 
175.00 

1700.00 
3845.00 

The QT, QT Plus and the QT 20 w/software include the above. 

Sculptor+ developeinent system 
Pascal compiler 
C compiler 
512K (Upgrade the QT Plus to 1 meg) 
Qume QVT 101 terminal 
Serial cable for terminal 
Printer cable 
20 meg upgrade 
30 meg option (add to 20 meg) 

995.00 (695 
400.00 
400.00 
395.00 
395.00 

25.00 
30.00 

1425.00 
500.00 

for QT owners) 

Frank Hogg Laboratory, Inc. - 770 James St. - Syracuse NY 13203 

315/474-7856 
Visa, MasterCard, American Express and Diners Clup accepted. 

OS-9 is a registered trademark of Microware, Inc. 



used by other Tandy systems. However, 
a separate interface card is needed for 
communication with the Color Compu­
ter's external bus. If you plan on using 
more than one hard disk drive, note that 
they must both be the same size. 

At the system level, a new lOMAN 
module, more like the one in OS-9 Level 
II, gives up a device's static storage after 
the last path to a device has been closed. 
This means you will have less memory 
fragmentation problems on the Color 
Computer than on other OS-9 Level I 
systems. A bug in the system warm start 
routine has been fixed and you should 
now be able to reboot OS-9 successfully 
by pushing the hardware Reset button 
on the back panel. 

Microware has added a VIRQ, or 
virtual interrupt, to Version 2.00.00. 
This change lets you tap the output of 
the clock module to generate interrupts 
for devices that do not generate them 
with hardware, or devices plugged into 
a Multi-Pak slot that do nof have access 
to the CART line. It also means you can 
run without CCIO. You can make a 
system call that tells OS-9 how many 
clock ticks you want to pass before 
receiving a VIRQ. Additionally, it can 
be set to give only one interrupt or a 
series of interrupts at regular intervals . 

On the negative side, when combined, 
all of these changes mean the current 
versions of several popular programs 
will not run under Version 2.00.00. The 
most important of these are SDisk, the 
CCDisk replacement from D.P. John­
son and 0-Pak from FHL. D.P. John­
son said he would have a new version 
of SDisk out as soon as he can get 
Version 2.00.00. However, Frank Hogg 
is so busy with his 68000-based QT, 
QT+ and QT-20 that he probably won't 
have time to redo 0-Pak. 

"Once you have made this call, you 
can put yourself on the polling table," 
Hawkins said. "Then after the specified 
number of ticks, the interrupt occurs 
and you can go look for your device. 
This lets you have devices that actually 
do generate interrupts, but use them a 
little differently. For example, with the 
MOD-Pak driver we use a VIRQ that 
has been set up to go look at the MOD 
Pak and check its status." 

In addition to the new drivers, Mi­
croware has modified several programs 
in the utility command set and the 
results will make you smile. The mod­
ified commands configure themselves to 
the size of the screen you are using. For 
example, if you send a DIR listing to the 
standard Color Computer screen, it 
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ENDC 
MOD catend,catnam,PRGRM+OBJCT,REENT+l,catent,catmem 

********AAAAAAAAAAAAAAAAAAAAAAA 

* * DATA AREA 

* 
cr EQU $~0 
bufsiz EQU 12~ 

ORG ~ 
pathno RMB 1 
prmptr RMB 2 
buffer RMB bufsiz 

RMB 25~ Stack area 
catmem EQU 

* 
* 
catnam FCS /Cat/ 

* 
* PROGRAM AREA 

* 
catent STX prmptr save the parameter pointer 

CLR pathno sit to standard input 
LOA ,X get the first value in the parameter pointer 
CMPA #cr is it~carriage return? 
BEQ cat~S use standard output 
LOA #read. use , D access mode 
OS9 I$0PEN open t he file 
BCS exit exit if ~rror 

STX prmptr save the parameter pointer 
STA pathno save th~path number 

cat~S iEAX buffer,U oint to input buffer 
LDY #bufsiz get its length 
LDA pathno get the path 
OS9 I$READLN and read a line of text 
BCS error branch if error 
LDA #l use standard output 
OS9 I$WRITLN then write the text 
BCS exit exit if error 
BRA cat~S get the next line 

error CMPB #E$EOF is error and EOF? 
BNE exit no, go 
LDA pathno else close file 
OS9 I$CLOSE 
BCS exit branch on error 
LDX prmptr yes, get old pointer 
LDA ,X get first part of parameter 
CMPA #cr is it a carriage return? 
BNE catent no, go 
CLRB else clear the error channel 

exi t OS9 F$EXIT exit program 
EMOD 

catend EQU * 
END 

Listing 2: 

* CODE: an easy conversion program that converts ASCII character to their 
* HEXADECIMAL, DECIMAL, OCTAL, and BINARY equivalents 
* 68~9 Assembly Language 

* * Kev in Kuehl 
* 8~6 Division Road 
* Valparaiso, IN 46383 
*October 2~. 1985 

* 
* Call: code A displays the four values of ASCII 'A' 

* 
NAM Code 
IFPl 
USE /D~/DEFS/OS9Defs 
ENDC 
MOD codeend,codenam,PRGRM+OBJCT,REENT+l,codent,codemem 

codenam FCS /Code/ 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

* * DATA AREA 

* 
declen EQU 3 



FHL 

Hardware Library 
O..L 1:1 I can see cl~i:I"Y 

now. Can you? 
From GE by special purchase 
we offer the best buy in the 
Gold Star Super AMBER 
monitor. Now you can see 
clearly too . Match up with the 
Universal Video Driver and/or 
WordPak II and you can't 

Word-Pak II 
The New Standard 

Video Board 

Get an 80 column display with 
your CoCo. Makes the CoCo 
easy to use with word 
processors like OynaStar and 
Style . Works w ith many AS 
DOS programs too. Acclaimed 
by all as the best tor the 
CoCo. Works GREAT with our 
AMBER monitor from GE. 
Smooth scrolling and an 
improved character set. the 
WP II works with FLE X. XEX. 
and RS OS9 and RS Basic . 

be~t it! . _ 
Th1s "''a 12 mch compoSite 
monitor with 19mz bandwidth! 
Very attractive off white 
cabinet that matches the 
CoCo well. Compare this to 
other AMBER monitors that 
cost $20·530 more! This is a 
SUPER buy! 

~~~~IAL $99.95 

NOMAD 

We looked at all the Video 
adaptors available and the 
UVD is by far the best buy. 
Works with B&W and Color 
monitors a••d with all CoCos. 
even the new CoCo II. No 
soldering or chip removal, 
easy installation. Perfect with 
our AMBER monitor and 
WordPak II. 

Only $29.95 

ONLY $134.95 
05·9 or FLEX drivers 
$17.95 

P-C Pak w /printer port and 
ClOCk $99.95 

OS-9 driver for P-C Pak 
$17 .95 

The Color Computer Robot FREE FLEX WITH SYSTEMS . 
DISK DRIVES AND SYSTEMS [J 

can be told t 
right NOM 
and report 
mch. Progra 

~:~~~~~ ~~~~~~~~~ 
NOMAD wilh 25' cord . 

Move into the future today with 
your own Robot. 
ONLY ~$150 

BOOKS 
NEW Complete Rainbow Guide 
to OS-9 518.95 

Basic09 Tour Guide 518.95 

Star1ing FORTH 518.95 

Ollicial OS9 Manual set 540.00 

RMA Manual 525 (Use the 
relocating assembler that you get 
with Tandy's 'C') 

Includes dr1ve1s1. d1Jal case w11h power supply 
cables and d•sk controller Dnves are 112 he•ght . 
double srded Teac w•th a 1 yea r gua•antee Ca s<> 
w1l l hold two dr1ves CC FL EX. a $ .<~ 9 95 value •S ' 
FR EE w1th all systems''' Bes t price anywhere ! ! 

Drive 0 double sided 40 $339.00 0 and 1 double sided 40 5465.00 
Drive 0 double sided 80 5350.00 0 and 1 double sided 80 5487.00 

BARE DRIVES 
Double sided 40 track $130.00 Double ~idcd 80 track $145.00 

Dual case w/power supply $79.95 NEW J&M controller 5149.95 

AS DISK BASIC ROM 1.1 515.00 Two drive cab le $25.00 
Filler plate 56.00 Call for custom cables 

BULK DISKS 
as low as $1.29 

10 for $1.50 each 
50 for s 1.40 each 

100 for $1.29 each 

We use these fo r 10 huusc and 
so ft wa re dis tribu tion. 
Guaranteed 101 til e. 

GOOD STUFF 

Volksmodem 300 baud 579.95 

Mark XII 300/1200 5335.00 

Star1er Kit lor Compuserve 539 .9 5 

HJL Keyboard S79.95 

8 64K RAMS S45 

ORDERING INFORMATION: 
In USA Add $3.50 (small items) $10.00 (large Items) e•cess relunded. 

All Others Add 10% Excess Refunded. 
Visa, MasterCard Accepted 

770 James St. , Syracuse, New York 13203 
3151474-7856 

FHLSoftware Library 
DynaStar 

Screen editor/ 
word processor 
Acclaimed by professionals 
as their favorite editor/word 
processor. Simple and easy 
to use but powerful. 
Patterned alter Word Star '"' 
I use It ALL the time! 

RS OS9 o• Flex $49.95 

Sleuth disassembler 
Find out what' s going on 
ins ide your computer with 
SLEUTH. the best 
disassembler lor the 6809. 
Converts binary code into 
source that you can modify 
or just e•a mine. Lea rn about 
programming by studying 
other code ! AS DOS $49 

FLEXorOS9 $50 
Source available. OS9 or 
Fie• lor 550.00 extra . 

SDisk & Bootfix 
Replace the disk driver 
module in OS9 with one that 
works with ALL types of 
drives. 35, 40 or 80 track SS 
or OS. Even reads and writes 
to standard 059 disk~ . 

Individual stepping rates to 
6 ms. Boolfix is needed lor 
OS drives. 

$29.95 
$35.95 with Bootfi x. 

Cross 
Assemblers 

True (not macro) cross· 
assemblers will let you 
develop programs on your 
Flex or OS9 system for the 
180215,6800/01/11/03, 6804, 
6805, 6809, 650213, 8080/5 , 
8048, 8051, Z-80, and 68000. 
Source included (in C) 

$200 for everything! 

DynaForm 
(NEW OS9 VERSION) 

Formatter for DynaStar 

This new version has 
features galore. Everything 
you asked for in the past. 
Format output from 
DynaStar tor manuals, 
leiters, ;:~nything! 

RS OS9 o• Flex $49.95 

DynaCalc 

All we can say is that this IS 
THE BEST spreadsheet! 
Available lor RS DOS, RS 
OS9(soon) and FLEX 

RS DOS & RS OS9 $99.95 

Flex $200.00 

UniCharger for 059 
Make Unix'"' out of 0$9! 

29 additional commands 
that make OS9 look like its 
big brother Uni x. Have the 
power and ease of use that 
is only available on S10,000 
systems. The most powerful 
package tor OS9 yet 
available! Featured in 'The 
Rainbow guide to OS9'. 

Only $150.00 

Dyna C 
Fast small C 
Unlike the others , Dyna C 
produces compact, 
ROMnblc, position· 
independant, re-entrant 
optimized code that runs 
circles around anything else 
in its price class. 'C' for 
yourself! Run time source is 
included! 

$59.95 Flex or 059 

770 James St., Syracuse, New York 13203 

DynaSpell 
On the BEST 

SELLER list!!! 
The Mac version of 
OynaSpell (Hayden Speller) 
is on the best seller list tor 
good reasons . DynaSpell is 
the BEST!! 

CoCo OS9 or Flu $59.95 
Lookup fo• $ 34.95 
CoCo OS9 

CModem 
Telecommunications 

Menu driven terminal 
program that suppor1s dumb 
terminal mode to 2400 baud. 
Upload and download in 
non-protected mode, and 
Christensen {CPJM Modem7) 
mode. All disks have both 
CoCo and standard ve rsion s. 
OS9 or FLEX. $50 binary 

S 1 00 with source. 

Utilix 
Unix like utilities 
t5 utilities to manipulate 
te • t files. A MUST lor 
programmers and general 
users alike. cat. code . crypt . 
dill , di sp lay. grep, lower, 
upper. pack . unpack. pr. sort. 
tail, time and we . Featured 
in 'The Rainbow guide to 
OS9'. 

ONLY $49.95 

DynaSolt Pascal 
Small p-code Pascal 

Learn Pascal with this fast 
p-code implementation. It 
produces ROMable p·code 
that is very compact! 

$59.95 
58D.D5 wlrun l ime source. 

0-Pak 
#1 059 Utility! 
If you have OS9 then you 
need 0-Pak. The first and 
best Hi Res screen display 
for OS9. You select the type 
of screen and font you want 
to display. Includes a 
Ch;:~ractcr set editor and 
copy utilities tor Flex/OS9/ 
RS DOS file transfers . 

Best Buy! only $34.95 

OS9 Utilities 

Filter #1. 12 utilities for OS9 
LS, BUF. CP. OL, FLIST, 
INFO, MV. PAG. SELL, 
SET AT. SECAT, and SORT. 
Filler #2. 10 Utilities. 
APPEND, CONFIRM, FF, 
FOACERROR, MACGEN, 
NULLOEVICE, REP, SIZE, 
TOUCH and UNLOAD . 

$29.95 each 

eFORTH 
Powerful FORTH 

Move up to power pro· 
gram ing with eFORTH , the 
best FORTH available. 
Complete system with easy 
to understand manual. 
Available for CC FLE X or AS 
DOS. 

FLEX o• RS DOS $79.95 

Sleuth disassembler 
Find out what 's going on 
inside your computer with 
SLEUTH, the best 
disassembler lor the 6809. 
Conver1s binary code into 
source that you can modify 
or just e•amine. learn about 
programming by studying 
other code! AS DOS $49 

FLEX o• OS9 $50 
Source available. OS9 or 
Flex lor 550.00 extra . 

ORDERING INFORMATION: In USA Add S3.SD 
All Others Add 10% E)(cess Refunded. 

Visa, MasterCard Accepted 

3151474-7856 

OS-9 is a registered trademark of Microware, Inc. 



appears in the familiar 32-column for­
mat. However, if you redirect that same 
DIR listing to a terminal attached to 
device I T2, you see an 80-column list­
ing. Here is a listing of the utilities that 
have been modified to adjust to the 
screen size. 

CONFIG 
DUMP 
MDIR 
TMODE 
XMODE 

DIR 
LOGIN 
PROCS 
TSMON 

The most important new command 
for beginners is CONFIG, a menu­
driven utility program that lets you 
create custom system disks. When you 
run CONFIG, select or deselect each 
available driver by pointing to each 
driver with an arrow moved by the 
Color Computer's arrow keys. After 
making your selection, CONFIG makes 
a new OS9Boot file. 

A new utility command named INIZ 
has been added, which gives a way to 
initialize commonly used devices such 
as the printer, I P or an extra terminal 
attached to I T2. Initializing these de­
vices eliminates another common 
source of memory fragmentation. 

Another interesting fact came from a 
programmer who has seen the Tandy 
hard disk drives run on the Color 
Computer. He reported that they run 
faster on the CoCo than on some of the 
more expensive systems. Since hard 
drives are bound to be popular among 
Color Computer OS-9 users, Micro­
ware has already started to look for 
ways to back up hard disks. 

Also during the special CoCo OS-9 
session, Hawkins mentioned that the 
new keyboard drivers released with 
Version 2.00.00 return the correct value 
for the four empty grid (key) locations 
used by the mysterious keyboards that 
sold for $5 in red tag sales at many local 
Rad io Shack stores. This keyboard 
reportedly has an alt key and a control 
key added. The control key is even on 
the "right" side of the keyboard - at the 
left end of the keys. 

There is still no easy way to save 
graphics screens. You can get the job 
done, however, by writing a program 
that points to the start of the graphics 
screen memory and saves the following 
6,000 bytes to a disk file. To display the 
saved file, you need to write a program 
to do the opposite. Point to the first 
address in the graphics screen memory 
area, open the saved file and store each 
byte in the file to memory one byte at 
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bitnum EQU 7 
ORG 9 

value RMB 1 
flag RMB 1 
prmptr RMB 2 
string RMB 39 

RMB 32 Parameter area 
RMB 299 Stack area 

codemem EQU 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

* * PROGRAM AREA 

* 
decval FCB 199,19,1 
octval FCB 64,8,1 
hexval FCB ')J, '1, '2, '3, '4, '5, '6, '7, '8, '9, 'A, 'B, 'C, 'D, 'E, 'F 
codent STX prmptr save the parameter pointer 
codeloop LDB ,X get the character to be converted 

CMPB #$9D is it a carriage return? 
LBEQ exit yes, then end program 
STB value no, then save the value 
BSR hexcon and convert 'B' 
LDX prmptr and get the parameter pointer 
LEAX l,X then bump it to next one 
LDB ,X+ and get the next character 
CMPB #$9D is it a carriage return? 
LBEQ exit yes, then go 
STX prmptr save the parameter pointer 
BRA codeloop and go for more 

*************** 
* * CONVERT TO HEXADECIMAL 

* hexcon LEAX string,U point to storage 
LEAY hexval,PCR point to table 
STB ,X+ save the value in string 
LDA #' : and get a colon 
STA ,X+ save it in string 
LDA #$29 and get a space 
STA ,X+ save it in string 
LDA #'$ get a HEXADECIMAL representer 
STA ,X+ then save it 
ANDB #%111199~~ mask off 4 bits 
LSRB and shift to very left 
LSRB 
LSRB 
LSRB 
LDA B,Y get the value in table 
STA ,X+ save A in string 
LDB value get value again 
ANDB #%~~~~1111 mask of 4 bits 
LDA B,Y get the next value in table 
STA ,X+ save A in string 
LDA #$2~ get a space 
STA ,X+ save it in string 
STA ,X+ 

******I< AAAAI<AA AA A AAAA AA AA AA AA Ide 

* * CONVERT TO DECIMAL 

* 
LDA #'D get an ASCII 'D' 
STA ,X+ save it and bump 'X' 

deccon LDA #'~ get an ASCII zero 
STA ,X save in string 
STA l,X 
STA 2,X 
LDB #3 get its length 
LDA value get the value to convert 
LEAY decval,PCR point to comparer 

dcomp INC ,X add one to digit 
SUBA ,Y is digit correct? 
BHS dcomp no, go 
DEC ,X+ yes , correct digit 
ADDA ,Y+ correct value and bumpY 
DECB are we done? 
BEQ octcon yes, go 
BRA dcomp and go for more 
AAAAAAA~AAAAAAAAAAAAAAAAAAAAAAAA 

* * CONVERT TO OCTAL 

* 



~g(lr 
~tware 32K Disk - $29.95 each 

SPORTS STATISTICS 
PACKAGES 

Statistics programs for the coach, team manager, or avid fan 
who wants to keep accurate team and opponent records. 
Menu-driven and easy to use. Put your team in the CoCo with 
Sugar Software's Sports Statistic Packages! 

Soccer will provide : 

Football will provide : 

• Mid-season entry. update 
and additions 

• Correct and review all stats 
in file 

• Correction on all input 
screens 

. • Raw dump of data to the 
pnnter- for the player and opposing team 's files 

• Summary of the player and opposing team 's stats 
• Track 90 individual player stats 
• Summarizes 63 individual cum stats per player 
• Summarize 17 cum team stats 

• Mid-season entry . update • Summarize 28 cum opposing team stats 
and additions • Team summaries of 87 stats 

• Correct and review all stats • Comparative summary printouts 63 stats for your team 
in file • Comparative summary printouts 62 stats for opposing team 

• Correction on all input • Over 350 possible stats' 
screens 

• Raw dump of data to the 
printer- for the player. goalie . and opposing team ·s files 

• Summary of the player. goalie. and opposing team·s stats 
• Track 20 individual player stats 
• Summarizes 16 individual player stats 
• Track 14 goalie stats 
• Summarize 10 goalie stats 
• Track 19 opposing team stats 

Baseball will provide : 

• Mid-season entry . update 
and additions 

• Correct and review all stats 
in file 

• Correction on all input 
screens 

• Raw dump of data to the 
printer- for the player. pitcher. and opposing teams files 

• Summary of the player. pitcher and opposmg team·s stats 
• Track 21 individual player stats with 18 cum stats per player 
• Track 15 individual pitcher stats with 11 cum totals per pitcher 
• Compile total team summary of 16 separate stats 
• Compile total pitching summary of 11 stats 
• Track 15 opposing team stats with 14 cummed slats 

l2ental v.--()perb 
lncume and npense 

Manauement 
o vackaoe 

~ Disk- $34.95 
32K Required 

• Keeps track of all your rental properties 
• Provides instant screen or printer summary of all 

your properties 
• Maintains and prints a detailed, itemized listing of 

each of 28 expense categories 
• Gives you a schedule of the Accelerated Cost 
Recovery System depreciation allowed for each tax 
year for 3, 5, 1 0 and 15 year property 

Basketball will provide : 
• Mid-season entry . update 

and additions 
• Correct and review all stats 

in file 
• Correction on all input 

screens 
• Raw dump of data to the 

printer- for the player and opposing team 's files 
• Summary of the player and opposing team 's stats 
• Track 22 individual player stats with 18 cum stats per player 
• Summarizes 17 individual player team slats 
• Compile opposing team summary of 19 separate stats 

Sl~•\\lt;l~l~ 
t;r111111ics l~1lit•••· 

• Graphics editor to create and modify your 
own pictures 

• Pictures can be usd as a title screen for 
a program 

• Create a series of pictures to make a 
slide show 

• Both Extended and non-Extended Basic 
versions on the same tape 

• High Resolution 
• Semigraphic modes 

8, 12, and 24 
(64 X 64, 64 X 96 
and 64 x 128) 

• 8 colors 
• Combine text 

with graphics 
• Auto-repeat and 

"magic" delete 
• Requires 16K 

Tape- $19.95 
Disk - $24.95 

Dealer and author inquiries are al­
ways we lcome. Canadian deal e rs 
should contact Kelly Software Dis­
tributors, Ltd. , P.O . Box 11932, 
Edmonton , Alberta T5J-3Ll, (403) 
421-8003. 

SUGAR SOFTWARE 
1710 N. 50th Ave. 

Add $1 .50 per program for postage and 
handl ing. Florida residents add 5% sales tax. 
COD orders are welcome. CIS orders EMAIL 
to 70405, 1374. No refunds or exchanges. 

Disk software compatible with Radio 
Shack DOS only. 

Hollywood, Florida 33021 
(305) 981-1241 

A complete catalog of other sweet 
S~ar Software products Is 8\'ailable. 



a time. Make sure to increment the 
memory pointer each time you store a 
byte. 

Concerning Tandy's policy of hard 
coding device-specific information in its 
Color Computer versions of OS-9, this 
practice is strictly taboo in most of the 
OS-9 community; professional pro­
grammers write their code so a driver or 
other program always reads device­
specific parameters from an OS-9 de­
vice descriptor and adjusts to them. 
Now, it appears Tandy officials have 
realized they may trap themselves in a 
corner and not be able to stay compat­
ible with their own rapidly changing 
product line if they continue this policy. 
We have about a 50 percent chance of 
seeing Tandy start to use device descrip­
tors within the next year. 

Random OS-9 Programming Tips 
We picked up several good tips in Des 

Moines that we thought we should 
share here. For example, if you are 
working in a multi-user, multiterminal 
environment, don't unlink a module 
more times than you have linked to it. 
If you do, havoc will be created with 
other users on the system. 

Here's another OS-9 characteristic 
that is easy to forget. It is impossible to 
unlink anything in the kernal - gener­
ally, this means anything that is stored 
in your OS9Boot file. "We have as­
sumed you intend to keep any file that 
is stored in your boot file in memory," 
Hawkins said . "Also, don't forget that 
any module which appears in Read­
Only Memory when you boot the sys­
tem is also assumed to be in the boot 
file and may not be unlinked." 

That reminds me of another OS-9 
trick. If you have an old version of a 
program in ROM, then buy an update 
on a disk, the new version can be run 
by loading it into Random-Access 
Memory (RAM). To do this,just assem­
ble the new version with a revision 
number higher than the number of the 
same module in ROM. When you do 
this, OS-9 uses the RAM version of 
your code instead of the ROM version. 

Here's another tip we sometimes 
forget. When first booting up your 
Color Computer- especially if you are 
using I TERM for receiving from the 
standard input and writing to the stand­
ard output path - remember that the 
process descriptor gets its information 
about the terminal from the OS-9 device 
descrjptor. However, once this informa­
tion is stored in the process descriptor, 
processes started by the original pro-

244 THE RAINBOW January 1986 

octcon LDA #$2~ get an ASCII space 
STA ,X+ and save it in string 
STA ,X+ and again 
LDA #'0 get an ASCII '0' 
STA ,X+ and save it in string 
LDA #'~ get an ASCII '~' 
STA ,X and save it in string 
STA l,X 
STA 2,X 
LDB #3 get length of OCTAL number 
LDA value get the value to be converted 
LEAY octval,PCR point to the comparer 

ocomp INC ,X add one the ASCII number 
SUBA ,Y decrement the value to be converted 
BHS ocomp if it is not correct, then go 
DEC ,X+ correct the digit 
ADDA ,Y+ and correct the number 
DECB are we done? 
BEQ bincon yes, then convert to binary 
BRA ocomp no, then go for more digits 
~~~A~~··~~A~AAA~~AAAAA~AAAAAAAAAAAA 

* * CONVERT TO BINARY 

* 
bincon LDA #$2~ get an ASCII space 

STA ,X+ save it in string 
STA ,X+ 
LDA #'% get a BINARY representer 
STA ,X+ 
LDA #'~ get an ASCII zero 
CLRB clear the counter 

store STA B,X save value in string 
INCB add one to offset 
CMPB #bitnum are we done? 
BLS store no, go 
LDA #%1~~~~~~~ get the flag 
STA flag and save it 

bincomp LDA value get the value 
BITA flag check the flag bit 
BEQ branch yes, go 
LDA #'l no then it is a ONE 
STA ,X and save in string 

branch LEAX l,X point to next part of string 
LSR flag are we done? 
BNE bincomp no, go 
LDA #$~D get a carriage return 
STA ,X and save it 

write LEAX string,U point to the string 
LDY #3~ get its length 
LDA #l use standard output 
OS9 I$WRITLN write the string 
BCS error branch on error 
RTS and return home 

exit CLRB clear the error channel 
error OS9 F$EXIT exit program 

EMOD 
codeend EQU * 

END 

Listing 3: 

* UNIQ: a utility to remove consecutive identical lines of input 
* 68~9 Assembly Language 

* * Kevin Kuehl 
* 8~6 Division Road 
* Valparaiso, IN 46383 
*October 2~. 1985 

* *Calls: uniq -R <thefile removes the identical lines in "thefile" and 

* 
* 
* 
* 

uniq <thefile 

NAM Uniq 
IFPl 
USE /D~/DEFS/OS9Defs 
ENDC 

prints the rest 
removes the identical lines in "thefile" and 
prints them 

HOD uniqend,uniqnam,PRGRM+OBJCT,REENT+l,uniqent,uniqmem 
uniqnam FCS JUniq/ 



~ess, usually a Shell, get their informa­
:ion about your device from the process 
jescriptor. If you run TMODE, it 
modifies the most recent process de­
;criptor, not your device descriptor. If 
you kill the process that started the 
TMODE, the changes that TMODE 
made will be removed. This means if 
vou want to make a "permanent" 
~hange , XMODE must be run as 
:Juickly as possible after startup. 

This happens because TMODE 
;imply duplicates the original path 
jescriptor and installs pointers to it. 
However, when you use 1/ 0 redirec­
tion, the system works differently and 
DS-9 opens three brand new paths when 
:he Shell forks a new process from the 
;ommand line. Thus, when using 
fMODE, you affect the same data 
;tructure, but, when using a redirected 
path, you do not affect the original. 

On to the Future 
Other excitement at Des Moines 

~entered around Microware's new OS­
) network and the marketing agreement 
:hey signed with Hitachi, Ltd. and 
Graphic Software Systems, Inc. to 
mpport the new 63484 Advanced CRT 

• Keyboard cover made of 
high-Impact plastic that 
complements 
your TRS-80 
• Keeps dust 
& unwanted 
fingers from your 
keyboard 

A4 4AAAAA 4 4A4A 4 AAA4A4AA4AA4AA4AAAAA4AA 

* * DATA AREA 

* 
stdinp EQU fl 
stdout EQU l 
lf EQU $flA 
cr EQU $flO 
sp EQU $2fl 
bufsiz EQU l2fl 

ORG fl 
flag RMB l 

RMB 2 Parameter area 
buffer RMB bufsiz 
storage RMB bufsiz 

RMB 2flfl Stack area 
uniqmem EQU . 

* * PROGRAM AREA 

* uniqent CLR flag remove :- false 
LDA ,X+ get the parameter 
CMPA #cr is there a parameter? 
BEQ uniqread no, go 
CMPA # '· is it a dash? 
LBNE ending no, then syntax error 
LDA ,X else get the parameter 
ANDA #%llfllllll and convert it to upper case 
CMPA #'R do we remove the repeats? 
BNE ending no, syntax error 
INC flag remove : ~ true 

uniqread LEAX buffer,U point to input buffer 
LOY #bufsiz get its length 
LDA #stdinp use standard input 
OS9 I $READLN read a line of text 
BCS uniqerr branch on error 
TFR Y,D put line length in D 
TST flag do we remove lines? 

Announcing the 

DELUXE 059 TERMINAL PROGRAM 
for the Color Computer 

OTERM 
RAINBOW 

• Five-color 
decal inside, lists 
many helpful hints :rllill""!!!!!- -·-··- --
&programming .... -
information, Inclu-

• Up to 2400bps FULL DUPLEX without loss of characters, 
7 or 8 bit , any parity 

• Upload and download ASCII or Binary error free with 
Xmodem protocol · 

ding keyboard memory locations 
& baud rates 
• Fits all CoCo keyboard modifications we know of 
• $9.95 

Model I & Ill covers also available @$12.50 ea. 

DISC MARKER 
$1.49 

Send For Free Catalog Of CoCo Software & Compute rware 
• For Fastest S ervice S end Mon ey Order Or Certifi ed Check 
• Add $2.50 Shipping For Contin ental U.S. · 

• Add $4.00 Shipping For: AK, HI, APO's. P.O. Boxes, & Canada 
• Add $15.00 Shipping For Overseas 
• Add $3.00 For 220-250 Volt Model 
• California Residents Add 6 ~% Sales Tax 
• Add 3.00 For C .D. • Add $3.00 For C.O.D. 

REM Industries, Inc. 
9420 "8" Lurline Ave., Chatsworth, CA 91311 

(818) 341-3719 

• Variable size capture buffer- open , close, transmit 
with / without prompt, print , capture screen , load, save 

• Supports Wordpak, OPAK/ Hires, or standard 32 x 16 
display - selectable word clean/ break 

• Nine function (text) keys- define, delete, transmit. 
display, load , save (encrypted) 

• Responds to X-OFF, sends X-OFF when input buffer near 
full (both optional) 

• Full 128 character set transmitted ; audible bell ; 
true line break 

• Many other options and features , including Shell 
command 

• Requires Delu xe RS232 Pak or PBJ 2SP 

PRICE: S39. 9 5 +tax (2 .00 ) Check, MO, VISA, MC 

New World Technologies, Inc. 
Box 1209 Dublin, OH 43017 
Phone: 614-766-2165 (after 7 pm) 

~ 
RAINBOW 
C ER TI FICATIO N 

CompuServe : 74076 , 1215 
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Controller (ACRTC). This is the first 
time a semiconductor manufacturer 
and a software company teamed up to 
ensure there was a support unit for a 
system. The good news is that the 
drivers for the graphics chip are part of 
the standard OS-9 64K package, so all 
OEMs will get it with their system. 

Additionally, Graphic Software Sys­
tems has written a graphics software 
support package called the Virtual 
Device Interface or VDI. The VDI has 
become an industry standard for imme­
diate level graphics and has been 
adopted by both AT&T and IBM. It 
isolates the graphics code from the 
application code so graphics programs 
can be ported to many different sys­
tems. Microware is now porting the 
VDI to OS-9. It will run on the Hitachi 
chip first and other devices later. 

OS-9 Net is the name of Microware's 
new network file system . It has a 
software-based network architecture 
that looks like the normal OS-9 file 
system. It is easy to use and directly 
compatible with all OS-9 application 
software, utilities and languages. Much 
of the work was done by programmers 
at Microware Japan. 

BEQ setup no, go 
LEAX buffer,U point to input buffer 
LDY #bufsiz get its length 
LDA #stdout use standard output 
OS9 I$WRITLN write the line 
BCS error branch on error 

setup STB ,S save the line length 
LEAX buffer,U point to the input buffer 
LEAY storage,U point to the storage buffer 

store LDA ,X+ get a letter 
STA ,Y+ save the letter 
DECB are we done? 
BNE store no , go 
LEAX buffer,U point to input buffer 
LDY #bufsiz get its length 
LDA #stdinp use standard input 
OS9 I$READLN read a line of text 
BCS uniqerr branch on error 
TFR Y,D put line length in D 
LEAY storage,U no, let's compare them 

compare LDA ,X+ get a letter 
CMPA ,Y+ is this letter same? 
BNE write no , go 
DEC ,S are we done? 
BNE compare no, go for more 
TST flag do we remove doubles? 
BNE setup yes , go 
PSHS U save the pointer 
PULS U get the old pointer 
LEAX buffer,U point to input buffer 
LDY #bufsiz get its length 
LDA #stdout use standard output 
OS9 I$WRITLN write the line 
BCS error branch on error 
BRA setup and do again 

write TST flag do we remove? 
BEQ setup no, go 
LEAX buffer,U point to input buffer 
LDY #bufsiz get its length 

The Last Word 
~ rlt~adat4!6. tput ~ 
tk'A4~ 

HARDWARE HANDSHAKING AND HIGH SPEED CMOS 
TO REDUCE BUSS LOADING 

COMPATIBLE WITH ALL KNOWN BUS EXTENDERS 
ALSO AVAILABLE FROM OWL-WARE 

for OS-9TM 
The ultimate In word processing 

power and convenience. 

• Pop-down menus accessible from 
mouse, joystick or keyboard. 

• Open files by just pointing to names from 
a directory menu. 

• Fast on-screen formatting. 

• 22,000 word on-line dictionary. 

• Use with WORD-PAK or it's own hires 
screen. 

• Move freely in files of any size, (even 
bottom to top). 

• Many other features. 

Unified Software 
525 S. Chestnut 
Cameron, MO 64429 $49.95 

+$3.00 S/H 

OS-9 is a trademark of Microware and Motorola. 
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Se¢ut 'BOM-d 
2 INTERRUPT DRIVEN SERIAL PORTS 

CENTRONICS PARALLEL PORT 
REAL TIME CLOCK WITH ALARM 

COMPLETE WITH SOFTWARE 
ALL FOR $220.00 

~ ~'!YJ 
HARD DISK INTERFACE 

USED WITH: XEBEC/WESTERN DIGITAL 
DISK CONTROLLER BOARDS 

INCLUDES OS9 SOURCE CODE 
ALL FOR $98.00 

COMPLETE HARD DISK SYSTEMS 
5 MEG .•. $495.00 10 MEG •.. $695.00 

~~ 
PROGRAMS:· 2716 THRU 27256 • 68764 • 68766 • 2516 • 2564 

NO SWITCHES OR BATTERIES 
ALL CONTROL VIA SOFTWARE 
FITS IN SLOT #1 OF MULTI-PAK 

INCLUDING SOFTWARE $120.00 

MULTI-PAK IS A TRADEMARK OF TANDY 
OS91S A TRADEMARK OF MICROWARE 

THESE UNITS HAVE BEEN IN USE IN INDUSTRY 
ALL CONNECTORS ARE GOLD PLATED 

FOR FURTHER INFORMATION CALL OR WRITE 

2010 Grey Horse Dr., Warrington, PA 16976 
Phone: (215) 343-0423 
Visa & MC accepted, add 3% for Shipping; Pa residents add 6% 



The Microware System is based on a 
ew Network File Manager (NFM) 
todule, which provides the same func­
ons as the familiar RBF module. This 
1eans that files resident on a remote 
ystem can be accessed in an identical 
1anner as if they were resident on a 
>cal disk. Each computer plugged into 
1e network has a logical name. To open 

file or device on a remote system, 
[mply add this logical name to the 
tandard OS-9 pathlist. For example, to 
st a file on a remote computer named 
>ALESDESK, you would type some­
ling like this: 

59: list /ne t/DALESDESI(/d2/ 
ISSSTUFF/January.Mess 

Operation of the network is transpar­
llt to you and additional file security 
rotects files stored on each computer 
ooked up to the network. Microware 
tys that OS-9 Net is designed to be 
ompatible with OMNINET, ETH 
RNET, ARCNET and similar net­
·ork systems. 
On another positive note, OS-9 is 
~tremely popular in Japan and Eu­
>pe. There is an active OS-9 Users 
·roup in Japan, and Microware has six 
[stributors in Europe. 

·ext Month: A Sample Device Driver 
Next month, we'll present a device 

river and descriptor that will turn your 
56K Banker from J & R Electronics 
tto a RAM disk. Several people have 
;ked for sample device drivers and 
~scriptors, so we were happy when 
1illiam Goode stepped forward and 
ffered to share his public domain 
mrce code. 
Additionally, we have a folder full of 

1formation we had planned to run this 
10nth until we stumbled on the Version 
00.00 story in Des Moines. We'll try 
' work them in February along with 
~scriptions of M-XY, Bill Brady's new 
eeware plotter program that generates 
1arts from several different programs; 
~ws about Printform, a shareware 
·int formatter from Frank Malaney in 
1taskala, Ohio; and news of a great 
'fer on Utilipak from Stephen Gold­
~rg of Bethpage, New York. How does 
. a utility sound? 
If you have news about new OS-9 
·oducts, ideas, suggestions, listings or 
1estions, please send them in. Al­
.ough we cannot answer all individual 
tters, we try very hard to get most of 
.e answers in "KISSable OS-9" 
•oner or later. 0 

LDA #stdout use standard output 
OS9 I$WRITLN write the line 
BCS error branch on error 
BRA setup go for more 

uniqerr CMPB #E$EOF is error an EOF? 
BNE error no, then error exits 

ending CLRB else clear error channel 
error OS9 F$EXIT exit the program 

EMOD end of module 
uniqend EQU * 

END 

Listing 4: 

* WC: a UNIX-like word count utility 
* 6899 Assembly language 

* * CoCo OS-9 v. 91 .91.99 
* Kevin Kuehl 
* 896 Division Road 
* Valparaiso, IN 46383 

* * Options: -e character count only 
* -L line count only 
* -W word count only 

* * Calls: we <file counts characters, , lines, and words in "file" 
* we filel file2 counts characters, lines, and words in 
* "filel" and "file2" 

* * with GREP: 
* GREP the <file I We -L 
* count the number of times "the" is in "file." 

* 
NAM we 
IFPl 
USE /D9/DEFS/OS9Defs 
ENDC 
MOD wcend,wcnam,PRGRM+OBJCT,REENT+l,wcent,wcmem 

wcnam FCS /WC/ 

* * DATA AREA 

* 
aflag EQU \99999111 11ets option to count all three 
cflag EQU \99999199 set option to count only characters 
lflag EQU \99999919 sets option to count only lines 
wflag EQU \99999991 sets option to count only words 
outlen EQU 5 set length to five 
lf ,EQU $I3A 
cr EQU $130 
sp EQU $213 
bufsiz EQU 129 set length of buffer to 1213 

ORG 9 
ipath RMB 1 
flagl RMB 1 
flag2 RMB 1 
ctot RMB 2 
ltot RMB 2 
wtot RMB 2 
prmptr RMB 2 
ctotp RMB outlen 
ltotp RMB outlen 
wtotp RMB outlen 
inpbuf RMB bufsiz 

RMB 2139 stack area 
RMB 299 parameter area 

wcmem EQU . 
'***AAAAAAAAAAAAAAAAAAAAAAAAAA 

* * PROGRAM AREA 

* 
wcent LDB #aflag set option list to all 

LDA ,X get the first character in parameter 
CMPA #'- is it a dash? 
BNE opnfile no, then open file and count all opts 
LEAX l,X else bump 'X' to next character 
LDA ,X+ yes, get next letter 
ANDA #\llf3lllll convert to UPPER CASE 
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LOB #cflag get character option mask 
CMPA #'C is it C option? 
BEQ opnfile yes, go 
LDB #lflag get line option mask 
CMPA #'L is it L option? 
BEQ opnfile yes, go 
LDB #wflag get word count option 
CMPA #'W is it W option? 
LBNE ending no, we have a syntax error. End program 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

* * OPEN FILES FOR INPUT 

* opnfile CLR ipath set to standard input 
STX prmptr save the parameter pointer 
LDA ,X get the first character in parameter 
CMPA #cr is it a carriage return? 
BEQ count yes, go and use standard input 
LOA l,X else get next character in parameter 
CMPA #cr is it a carriage return? 
BEQ count yes, go and use standard input 

opnloop LDA #read . and set to READ access mode 
OS9 I$0PEN and open the file 
LBCS error branch if an error 
STA ipath no error, save the path number 
STX prmptr save the updated parameter pointer 

*************** 
* * COUNT ALL OPTIONS HERE 

* count STB flagl save the flag 
STB flag2 save the flag for future use 
LBSR cnt count all amounts 

cmsage LDB flagl get the flag 
CMPB #cflag do we count characters? 
BLO lmsage no, go 
SUBB #cflag yes, then correct the flag 
STB flagl save the new flag 
LEAX cmsg,PCR point to message 

BUSINESS SERIES 
General Ledger 

Accounts Receivable Accounts Payable 
Data Base Management 

G/L 
A true accounting system 
• Flexible chart of accounts 
• Full double entry-you 

can 't be out of balance 
• Comparison with previous 

year performance 
• Reports include: 

Income Statement, 
Balance Sheet; Cash 
Report, etc. 

300 accounts- 3000 trans­
actions on 360K disk 

A/R 
Increase your cash flow 
by keeping track 
of those who owe you 
• Produce monthly 

statements 
• Aging reports at anytime 
• Other reports include 

Open invoice, 
closed invoice 
customer, transactions 

500 customers 1 000 in­
voices on 360 K disk 

ONLY 
$99.95each 

System Requirements 

2 disk drives 

$150.00 includes source 80 column screen 

Flex operating system 

Color computer 
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Stylo Software, Inc. 
PO Box 916 Ll82 C Street 
IDAHO FALLS. IDAHO 83LI02 
[208) 529-3210 
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BSR writeit write the message 
LDD ctot get character total 
LEAU ctotp,U point to storage 
LBSR convert convert 'D' to ASCII 
LEAX lnfeed,PCR go to next line 
BSR writeit and do it 
TST flagl are we completed? 
BEQ close yes, then end 

lmsage LDB flagl get the flag 
CMPB #lflag do we count lines? 
BLO wmsage no, go 
SUBB #lflag yes, then correct the flag 
STB flagl save the new flag 
LEAX lmsg,PCR point to second message 
BSR writeit write the message 
LDD ltot get line total 
LEAU ltotp,U point to storage 
LBSR convert convert 'D' to ASCII 
LEAX lnfeed,PCR go to next line 
BSR writeit and do it 
TST flagl are we completed? 
BEQ close yes, then go 

wmsage LDB flagl get the flag 
CMPB #wflag do we count words? . 
BLO close no, go 
LEAX wmsg,PCR yes, point to message 
BSR writeit write the message 
LDD wtot get word total 
LEAU wtotp,U point to storage 
BSR convert convert 'D' to ASCII 
LEAX lnfeed,PCR point to the string 
BSR writeit go to the next line 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

* * CLOSE THE FILE AND GO TO NEXT ONE 

* close LEAX lnfeed,PCR point to the string 
BSR writeit separate this file from next 
LDB flag2 get the option flag . . ' . 

WORD PROCESSING 
SYSTEM 

• Fully Integrated Word Processor 
• Dynamic Screen Formatting 

(What You See Is What You Get) 
• Proportional Spaced Printing 

Daisy Wheel and Dot Matrix 
• 51 Column Screen Driver 
• Ideal with WordPak 80 Column Card 
• Total control of screen and text 

COCO 089 or FLEX $99.95 
STYLO MERGE 

• Generate form letters 
• Chain text files together for document printing 
• Print envelopes, labels, cards, etc. 

COCO 089 or FLEX $59.95 
STYLO-SPELL 

• Hosts a 42,000 word dictionary 
• Useful utility program included 
• Supplementary dictionary option 
All of the programs are written in Assembly Language 
which makes them small and fast. 

Stylo Software develops products displaying 
"Proven Performance Worth Looking At!" 

Stylo Software, Inc. 
PO Box 916 Ll82 C Street 
IDAHO FALLS. IDAHO 83LI02 
[208) 529-3210 



The OS-9 Library 
~~COMPUTERWARE® 

MAC not only supports all 
standard mnemonics and di­
rectives, but also thrives on 
Macros, Conditional Assembly, 
Repeat Sequences, inclusion of 
Source Library Files and more. 
MAC OS-9 produces OS-9 mod­
ules and supports all the stand­
ard Microware pseudops plus 
14 more! And we've included our 
Assembler Cross Reference 
program. $49.95 

The perfect program editor! It is 
also compatible with our Text 
Formatter, for an excellent word 
processing team! It allows fast 
change, search , insert , and 
delete of text. You can move or 
copy individual lines or entire 
blocks with a single command. 
By using the disk as an exten­
sion of memory , it can edit text 
files larger than memory. You 
can merge several files to 
create a new program. 

$39.95 

Now get beautiful document­
ation with OS-9! This text for­
matter interfaces with any editor 
that produces standard ASCII 

text files . It is NROFF compatible 
(UNIX-type) and is easy to use. 

$34.95 

Disk Fix & Utilities 
by Harry Hardy 
Unleash the real power of OS-9! 
DISK FIX supports true double­
sided/double density, 40 or 80 
tracks, and step rates of up to 6 
ms and each drive is separately 
configurable. (CCDISK included .) 
DMODE allows super easy mod­
ification of drive descriptors . 
DIRCOPY is the most powerful of 
OS-9 copy utilities! PATCH is a 
user-friendly program for in­
specting and modifying a disk 
file . FILELOOK displays file 
modules without loading them 
into memory. COMPARE com­
pares a disk file to memory. 
$29.95 

RAID is a screen oriented debug­
ger with a built in disassembler, 
single step capabilities , memory 
window and access to the OS-9 
shell. It even has a built in hexa­
decimal calculator! There are 
commands to modify registers , 
locate any module in physical 
memory, edit memory, set and 
kill break points, do selective 
disassemblies, execute modules 
by name or position, run shell 
commands, set offsets, single 
step from the program counter 
through the code, view the 
graphic screen, and more! $39.95 

by Frank Delargy 

The Sourcerer is a menu driven 
symbolic 6809 disassembler 
that produces symbolic source 
code that can be assembled. It 
is compatible with most editor/ 
assemblers that produce ASCII 
files . $39.95 

Look 'n Listen Utilities 
by Brian Lantz 
This set of utilities includes a hi· 
res screen that is 27% faster and 
saves more than 3.5K over other 
drivers. The stand-alone sound 
utilities , SOUND, VOICE , and 
SND allow sound through OS-9 
independent of extra hardware. 
TALKER, TALK, and SPEAK are 
the driver, descriptor, and com­
mand needed to use the Radio 
Shack SSG pak to output speech 
from the keyboard or from text 
files. Three special "boot" rou­
tines are also included. 

$29.95 

An industry standard for many 
years, it brings advantages to 
OS-9 users like extraordinary 
file capabilities with ISAM , 
Random, and sequential file 
structures; 9 or 11 digits of 
precision with BCD arithmetic; 
flexible user input commands 
for conversational programming; 
easy output formatting . This is 
a language written by program­
mers for programmers. 

$69.95 

This set is designed for the 
advanced OS-9 user who wants 
serious tools! KSHELL has all the 
features of 6809 & 68K Shell 
version 1.1 plus more! KSHELL 
totally transforms your system 
by allowing wildcards with any 
utility . You can set the priority 
of your program when you 
start. The built-in PRINTERR 
routine can be switched on or 
off. Standard output & error 
paths can be overwritten or 
appended to from the command 
line. The selectable prompt can 
be changed to whatever you 
want. The PATH command sets 
up mutiple path directories to be 
searched when a command is 
given. 

In addition to KSHELL, 4 more 
utilities are included. UNLOAD is 
a repetitive unlink utility to 
remove modules. FLINK allows 
you to have many different boot 
files on a given disk & set which 
one to boot with next time. 
ARCHIVE backs up large disk 
media onto small disk media by 
filling one disk, prompting for a 
new disk, & continuing repeti­
tively until all files are off· 
loaded. CPY is like the standard 
COPY plus more! It copies mul­
tiple files to a given directory. 

$29.95 

by Brian Lantz 
This impressive group of OS-9 
utilities for manipulating text 
files is especially powerful 
because they use meta (wild 
card) charactf 3! $

29
.
95 

CAT 
LS 
QSORT 
TAIL 
UNIQ 
UPS 

I rill Iii r:r 

FGREP 
PACK 
RPL 
TIME 
UNPACK 
we 

LOWER 
PR 
SPLIT 
TR 
UPPER 

Add $2 surface or $5 air ship­
ping . (California residents add 
6% sales tax.) 

Call or Write to: 
Computerware 
Box 668 
Encinitas, CA 92024 
(619) 436-3512 

Ask for our complete catalog! 

Computerware® is a federally reg­
istered trademark of Computerware . 
OS-9 is a trademark of Microware. 



LOA ipath get input path number 
OS9 !$CLOSE no, then close the file 
BCS error branch on error 
LOX prmptr get the parameter pointer 
LOA ,X check the next character 
CMPA #cr is it a carriage return? 
LBNE opnloop no, then open another file 

ending CLRB clear error channel 
error OS9 F$EXIT exit the program 
•••••••••••••••••••••••••••• 
* * WRITEIT SUBROUTINE 

* writeit LOY ,X++ get length and bump X 
LOA #l use standard output 
OS9 !$WRITE write the message 
BCS error branch on error 
RTS return from subroutine 

AAAAAAAAAAAAAAAAAAAAAAAAAAAA 

* * CNT SUBROUTINE 

* cnt LOD #~ clear D 
STD ctot clear char total 
STD ltot clear line total 
STD wtot clear word total 
cnt~S LEAX inpbuf,U point to storage 

LOY #bufsiz get its length 
LOA ipath use standard input 
OS9 I$READLN read the line 
BCS cnterr branch on error 
TFR Y,D put char count in D 
ADDD ctot add in new characters 
SUBD #l take carriage return out of line 
STD ctot save as new total 
LEAX l,X move to second character 
cntl~ LOA ,X+ move to next character 

CMPA #cr is it a carriage return? 
BEQ cntlS yes, go 
CMPA #sp or is it a space? 
BNE cnt1~ no, go 
CMPA -2,X do we have another word? 
BEQ cnt1~ no, go for more 
LOD wtot get old word total 
ADDD #l incriment by one word 
STD wtot save as new total 
BRA cnt1~ go once more 

cnt15 LOD wtot get final word total 
ADDD #1 incriment for last word 
STD wtot save final total 
LOD ltot get old line total 
ADDD #l add last line 
STD ltot save as new total 
BRA cnt~S get next line 

cnterr CMPB #E$EOF is error an eof? 
BNE error no, then error exists 
RTS return from subroutine 

AAAAAAAAAAAAAAAAAAAAAAAAAAAA 

* * CONVERT SUBROUTINE 

* convert PSHS U save pointer 
TFR D,Y save the total 
LOA#'~ get an ascii ~ 
STA ,U save it in the string 
STA l,U 
STA 2,U 
STA 3,U 
STh 4,U 
LDA #5 get length of number 
PSHS A save length and pointer 
TFR Y,D retrieve total 
LEAX dectab,PCR get address of comparer 

comp INC ,U add one to digit 
SUBD ,X is digit correct? 
BHS comp no, do once again 
DEC ,U correct the digit 
ADDD ,X++ correct number and get next comparer 
DEC ,s go to next digit 
BEQ return if done go 
LEAU l,U else get next digit 
BRA comp go again 

return PULS A,U get pointer 
LEAX ,U point to string 
LOY #outlen get its length 
LOA #1 use standard output 
OS9 !$WRITE write it 
LBCS error branch on error 
RTS return from subroutine 

**Y<AAAAAAAAAAAAAAAAAAAAAAAAA 

* * VALUES NEEDED BY CONVERT 

* 
dectab FDB 1~~~~.1~~~.1~~.1~.1 
****************A A A A AkA A A A A 

* * MESSAGES TO USER 

* cmsg FDB cmsglen 
FCC /Total number of characters is: I 

cmsglen EQU *-cmsg-2 

* 
lmsg FDB lmsglen 

FCC /Total number of lines is : 1 
lmsglen EQU *-lmsg-2 

* 
wmsg FDB wmsglen 

FCC /Total number of words is: j 
wmsglen EQU *-wmsg-2 

* 
lnfeed FDB lnfdlen 

FCB cr,lf 
lnfd1en EQU *-lnfeed-2 

EMOD end of module 
wcend EQU * end of program 

END 

OS-9™ SOFTWARE/HARDWARE 
SDISK-Standard disk driver module allows the use of 35, 40, 
or 80 track double sided drives with COCO OS-9 plus you can 
read/write/format the OS-9 formats used by other OS-9 systems. 
$29.95 
SDISK+BOOTFIX-As above plus boot directly from a double 
sided diskette $35.95 
FILTER KIT #1-Eieven "wild card" utilities plus disk sector edit 
program. $29.95 
FILTER KIT #2-Macgen + 10 others. $29.95 
HACKER'S KIT #1-Disassembler+others. $24.95 
PC·XFER UTILITIES -Utilities to read/write and format ss 
MS-oosrM diskettes on CoCo under OS-9. $45.00 
SKIO-hi res screen driver for 24 x 51 display; does key click, 
auto repeat, boldface, italics; supports upgraded keyboards and 
mouse. With screen dump and other useful programs. $29.95 
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CCRD 512K Byte RAM DISK CARTRIDGE-Requires RS Multi­
pak interface, used with driver software below provides 1/2 MB 
OS-9 RAM disk. $298.00 
CCRDV OS·9 Driver software for CCRD-$20.00 

All disk prices are for CoCo OS-9 format; for other formats, 
specify and add $2.00 each. Order prepaid or COD, V/SA/MC 
accepted, add $1.50 S&H for software, $5.00 for CCRD; actual 
charges added for COD. 

D.P. Johnson, 7655 S.W. Cedarcrest St. 
Portland, OR 97223 (503) 244-8152 
(For best service call between 9·11 AM Pacific Time.) 
0 5·9 Is a trademark of Microware and Motorola Inc. 
MS·DOS Is a trademark of Microsoft, Inc. 



~CCESSIBLE APPLICATIONS 

Going Over Spreadsheet 
[)ata Look-Up Functions 

r here are occasions when the need arises for a 
spreadsheet to look up or choose a value based on 
some other value. All CoCo spreadsheets provide 

OOKUP() to find values from a look-up table. VipCalc 
ids CHOOSE( ), which is used to select a value from a 
;t included as arguments with the function call. DynaCalc 
eludes both LOOKUP() and CHOOSE() while adding 
~DEX( ), which is a different look-up function. It's 
teresting that the famous Lotus 1-2-3 does not include 
~DEX( ), and its CHOOSE() is less adept than Dyna­
alc's. 
Let's first address the question of why you would want 

1e of these functions in the first place. Correctly calculat­
g a sales tax comes immediately to mind. Most, if not all, 
Jes taxes set up breakpoints to standardize when the next 
!nny is charged. Say a state has a five percent sales tax. 
~e law might prescribe that two cents will be charged 
:tween $.21 and $.40. If there is an invoice or sales slip 
rm set up in the spreadsheet, you would certainly want 
e computer to calculate the sales tax. Why use the 
'mputer at all if you have to look up things in a table and 
pe them in? 
Another use is to look up data to calculate income taxes. 
lid an Elite*Calc spreadsheet that uses the IRS schedules 
calculate income tax. The spreadsheet could have been 

1ne so the user had to look the tax up in the tables and 
ter it into the spreadsheet. The spreadsheet procedure 

(Richard White lives in Fairfield, Ohio, and has a long 
background with microcomputers and specializes in 
BASIC programming. With Don Dol/berg, he is the 
author of the TIMS database management program.) 

By Richard A. White 
Rainbow Contributing Editor 

returns exactly the tax shown in the tables without error. 
That's more than we can regularly expect from people. 
Other uses include selecting quantity discount rates , 
selecting commission rates and the like. You could even 
devise a spreadsheet that enters an item's price automati­
cally based on a stock number and order quantity. 

The first function to discuss is @CHOOSE(Key,Ar­
gl,Arg2, . .. ,ArgN). Key must be an integer number from 
one to 'N' or a cell reference that contains such a number. 
"Argl" means argument one, which may be a number, 
formula or another function. The term "argument" means 
some acceptable entry. What it is depends on the procedure 
or function being used. 

As an example, Wigits Inc. has set up a year-end bonus 
system based on years with the company. It starts at five 
percent and tops out at 15 percent for employees with more 
than 10 years with the company. A spreadsheet to calculate 
the bonus is shown in Figure 1. 

Figure 1: Employee bonus spreadsheet 

[ A 
1-
2-EMPLOYEE 
3-
4-Adarns 
5-
6-Jones 
7-
8-Srnith 

)[ B ][ 

SALARY 

c ][ D 

YEARS BONUS 

1 1flflfl.flfl 

5 4f!flfl.flfl 

15 9flflfl.flfl 

The formula in cell D4 looks like this : 

B4*(.fl5+@CHOOSE(C4~f!,.fl1,.fl2, .... ,.1,.1, ... )) 
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Note that I did not include .03, .04, etc., and extra .Is, 
which would have to be included in a real function call. 
@CHOOSE( ) gets the key, in this case the value from the 
Column C cell, and counts through the list of data values. 
In Adams' case, @CHOOSE() looks no further than the 
first data item. To deal with Smith, there needs to be at least 
IS data items. The @CHOOSE() function might get a bit 
long if the company had been in business for a while, so 
there are limits in using @CHOOSE( ) in this way. 

The ability to include formulas and functions as argu­
ments may be attractive if these are not too long and their 
number is limited. Both VipCalc and DynaCalc lets one use 
cells, and DynaCalc allows cell ranges for arguments. When 
this is possible, @CHOOSE() becomes much more 
powerful since the limit on how many characters can be in 
a cell formula can be avoided . It now looks more like the 
powerful multiple choice statements like CASE in PASCAL 

and c, or even ON X GOSUB from BASIC. To use these, the 
programmer must some way choose integers to identify the 
choice desired just as with @CHOOSE( ). 

Figure 2 shows our familiar bonus spreadsheet with a 
look-up table added. The Column D cell formulas become 
a little simpler since we will use @LOOKUP() to get the 
right value from the table. Here's what a typical DynaCalc 
formula looks like: 

+B4*(.~5+@LOOKUP(C4,A1~ .. . A21)) 

The form of the @LOOKUP() function is @LOOKUP 
(Key,Cell Range) . The key may be a number or cell reference 
and is sometimes termed the test variable. The Cell Range 

@SUMMARY 
Add a new feature to your Spreadsheet Program! 

If you use your spreadsheet program to keep track of your 
expenses then @SUMMARY can help you analyze those ex­
penses. For example, if you indicate a "Category" for each 
expense then @SUMMARY will produce a report that shows 
a total for each category, the highest amount, the lowest 
amount and the average amount. In addition, @SUMMARY 
can produce a hi-res line graph or bar graph of the analysis 
and allow you to place titles on the graph . A hardcopy of the 
graph can also be generated as well as saved to disk . 

The analysis can be saved in a "data file" which can be loaded 
into OYNACALC or read in by @SUMMARY for future addi­
tions to the analysis . If you use other Spreadsheets such as 
ELITE* CALC then you have added a graphing feature to your 
spreadsheet applications. The analysis can also be saved in 
an ASCII file which can be read by word processors for inclu­
sion in a report. 

@SUMMARY is compatible with any spreadsheet program 
that can generate an ASCII text file of worksheets . 

Derringer Software, Inc. 
P. 0 . Box 5300 

Rorence, S.C. 29502-5300 
[803) 665-5676 

119 .95 [disk only) 
Add $3 .00 S&H 
Specify RS-OOS 

or OS9* 

@ SUMMARY © 1 985 
OYNACALC ® is a registered trade mark of 

Computer Systems Center 
ELITE*CALC is a trade mark of Elite Software 
* OS9 Version Does Not Have Hi-Res Graphing 

OS-9 is a trademark of Microware and Motorola 
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Figure 2: Employee bonus spreadsheet with look-up tabl· 

[ A l [ B ][ c ][ D 
1-
2-EMPLOYEE SALARY YEARS BONUS 
3-
4-Adams 2~~~~ 1 1~~~ · ~fJ 
5-
6- Jones 4~~~~ 5 4~~~.fJ~ 
7-
8-Smith 6~~~~ 15 9~~~.fJfJ 
9-

1~- 1 ~ 
11- 2 . ~1 
12- 3 .~2 
13- 4 .~3 
14- 5 .~4 

15- 6 .~5 
16- 7 .~6 
17- 8 . ~7 
18- 9 .~8 
19- 1~ .~9 

2~- 11 .1 
21 - 1fJ~ ~ 

refers to at least two partial columns. The first coordinat 
A 10 in our case, is the top of the comparison column. Tl 
second coordinate, A2l, defines the bottom of that colurr. 
of cell references. 

DynaCalc allows for more than one column of data 1 

be associated with a comparison column, a feature n' 
included in VipCalc or Elite*Calc. Therefore, you m; 
identify the column you want to use. In our case, we ha· 
only one column, so the data column is assumed to be tl 
one to the right of the comparison column. When usi1 
more than one data column in DynaCalc, you name a c1 
in the data column or row you want to use. You can nan 
the comparison column, which implies that it can be its ov 
data column. This works with the tax look-up table (Figu 
3) and results in a smaller look-up table. 

You need to be very clear on how a LOOKUP() functic 
works because it does not simply find the number in t 
key and get the value in the data column or row. Rath1 
the comparison row or column searches for the largest val 
that is not greater than the key. The associated data val 
is returned. Now the IOO in Cell A21 of Figure 2 serves 
force any value greater than II to return the .l val 
associated with II. In the bonus spreadsheet, this means 
people with II or more years with the company get a 
percent of salary bonus. In this case 100 is large enough sin 
no one works for IOO years. 

That all-time favorite, the federal income tax, provi< 
an excellent opportunity to use LOOKUP() . In fa 
LOOKUP() was designed to handle tax calculations. 

The look-up table in Figure 3 provides all the data tl 
is needed for calculating federal income tax for marr 
couples filing jointly. It is expressly designed to ta 
advantage of DynaCalc's ability to specify which co!UJ 
is to be the data column. This arrangement takes much 1 
space and memory than the multiple look-up tables in • 
Elite*Calc tax spreadsheets. This means I can include 
I 040 filing status options in one spreadsheet rather tt 
making separate spreadsheets for single and marr: 
options. 



Figure 3: Look-up table for Schedule Y of the 1984 
federal income tax 

( A ]( B ]( c ] [ D 
1- 1984 FED. TAX SCHEDULE y 

2- Taxable Inc. Rate Precalc 
3- ~ ~ ~ 
4- 34~~ .11 ~ 
5- 55~~ .12 231 
6- 76~~ .14 483 
7- 119~~ .16 1~85 

8- 16~~~ .18 1741 
9- 2~2~~ .22 2497 
l~- 246~~ .25 3465 
ll- 299~~ .28 479~ 

l2- 352~~ .33 6274 
L3- 458~~ .38 9772 
L4- 6~~~~ .42 15168 
L5- 856~~ .45 2592~ 

L6- 1~94~~ .49 3663~ 

L 7- 1624~~ .5~ 626~~ 
L8- 1~~~~~~~~ 

Programming a spreadsheet to use that data is another 
.atter. We will start with the fact that if your taxable income 
less than $50,000, you must use the tax tables and report 
1e amount from there rather than the amount computed 
om the tax schedules. It turns out that the tax tables are 
id out in $50 increments and the tax shown is for the 
iddle of that range. If your taxable income is $28,0 I 0, you 
ty tax on $28,025. The first task is to work over the taxable 
come so it returns a tax table tax. 

1-
2-
3-
4-
5-
6-

E ] 
28~1~ 

28~~~ 
1~ 
25 

28~25 

28~25 

This is Taxable Income 
+l~~*@INT(El/1~~) 
+E1-E2 
@IF(E3<5~,25,75) 

+E2+E4 
@IF(El<5~~~~.E5,El) 

Cell El contains the taxable income. In E2 the integer 
. nction @INT( ) is used to strip off whatever is less than 
1 even hundred dollars, which is put in E3 by subtracting 
2 from El. The IF( ) statement in E4 checks if this is less 
an 50, in which case it substitutes 25. If it is 50 or larger, 
i is returned. In E5 is the taxable income that calculates 
tax table value. However, if taxable income is equal to 
·greater than $50,000, the calculation is performed on the 
!adjusted taxable income. The choice is performed by the 
~( ) statement in E6. 
Why go through all this? Well, if you do write an income 
x spreadsheet, I want you to know about the tax table 
oblem so you get it right. Secondly, it illustrates the fact 
at you may need to do some pre-processing before using 
LOOKUP() function. Thirdly, it is another example of 
;preadsheet calculation that may give you an idea on how 
solve one of your spreadsheeting problems. 

7-
8-
9-

1~-

E ] 
3465 
246~~ 

.25 
4321 

@LOOKUP(E6,A3 .. . Al8,Cl8) 
@LOOKUP(E6,A3 ... Al8,Al8) 
@LOOKUP(E6,A3 ... Al8,Bl8) 
@ROUND(l, +E7+( (E6-E8 )'>'<E9)) 

In cell E7, @LOOKUP() is used to find the precalculated 
tax on $24,600. The taxable income in E6 is less than 29 900 
in AI I of the look-up table, so all lookups are done in Row 
10. The desired data column is 'C'. In DynaCalc, all you 
need to enter is the 'C' and DynaCalc assigns the row 
number of the last row in the comparison column. Next we 
need to get the $24,600 so we can find the amount of income 
that is greater than this number. This is done in E8 . Here, 
the comparison column (Column A) is also the data column. 
Next the tax rate on the incremental income over $24,600 
is put in E9. Total income tax is calculated and rounded 
to even dollars in EIO. 

The DynaCalc form for @ROUND() is @ROUND 
(number of digits,X). 'X' is the number to be rounded. 
Number of digits is defined by using a power of 10. The 
best way to understand this is with these examples: 

@ROUND(.Ol,l23.456) = 123.46 
@ROUND(l,l23.456) = 123 
@ROUND(l00,123.456) = 100 

. Now we can see a pattern. Though .01 is a power of 10, 
1t can also be read as specifying that the rounding occur in 
the second figure right of the decimal point. A '1' rounds 
in the one's column and 100 rounds in the IOO's column. 

DynaCalc's @ROUND() has another use that is not 
necessary in other spreadsheets. DynaCalc is very limited 
in its ability to format numbers. In particular, you can 
format a cell or window to integer, two decimal places or 
whatever number of decimal places the calculation produc­
es. If you want to display only three decimal places, it cannot 
be done with the format command. However, you can use 
round to eliminate unwanted decimal places . For example, 
@ROUND(.OOI ,X) provides a three decimal or less result. 
This works even when rounding range is larger than the 
number or the number of decimal places. In other words , 
you don't need to worry about returning >ERR<. 

As noted, VipCalc and Elite*Calc versions of LOOK 
UP( ) are not as powerful since they do not allow designa­
tion of a data column. They assume the value to be returned 
is either in the column to the right or the row below the 
comparison. 

Finally, there is another data management function that 
is only in DynaCalc. It is @INDEX(), which looks for an 
exact match with a value in the comparison column or row . 
This is quite useful for returning a price with a given stock 
number, for instance. The ability to have a number of offset 
columns or rows provides the ability to choose a price based 
on quantity ordered. If the stock number is not included 
in the look-up table, @INDEX() returns NA for "not 
available." Note that @LOOKUP() is not a good function 
for this purpose because it is not looking for an exact match 
and can return a value for a number not in the table. 0 

ANALOG AND DIGITAL 
1/0 PORT KITS 

Parallel 8 bit Input & output lor your CoCo, and Models 1, Ill, 4. 
• MODULAR DESIGN FOR ADDITION OF MULTIPLE PORTS 
• LATCHED OUTPUT 

110 PORT KIT INCLUDES ... . 

4.5" 11: 6" Printed circuit board: All components: Cable (Plugs To CoCo ACiapter) 
Diagnostic soflware l isting (BASIC): and Manual. (Aoquiws 5V t OO rna supply) 

Complete 1/0 port kit (J107K) $35 
A-D/ 0-A Interface (J202K) $35 
CoCo Adapter·requlred for CoCo (J110K) $15 
5 Volt Power Supply (0100K) $25 
Complete Enclosure Kit {01 00E) $30 
Relay Array Kit (J027K) $32 

D & A Research 
400 Wilson Avenue 

Satellite Beach, FL 32937 
305/777-1728 

SOFTWARE (APPLICATIONS) 
DIGITAL MEMORY SCOPE- Converts 

the CoCo TV display into an osci lliscope 
screen. {S101M)-LISTING 

DIGITAL RECORDER and DELAY- Record 
and play back audio signals up to ten seconds. 

(S102M) - LISTING 
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THESE FINE STORES 
CARRY THE RAINBOW 

The retail stores listed below carry THE RAINBOW on a regular basis and may have 
other products of interest to Tandy Color Computer users. We suggest you 
patronize those in your area. 

ALABAMA 
Albertville 
Birmingham 
Brewton 
Florence 
Huntsville 
Madison 
Montgomery 

AlASKA 
Fairbanks 

ARIZONA 
Phoenix 

Scottsdale 
Tempe 

Tucson 

ARKANSAS 
Fayetteville 
Little Rock 

CALIFORNIA 
Chula VIsta 
Citrus Heights 
Downey 
El Cajon 
Exton 
Grass Valley 
Ha~Moon Boy 
Hesperia 
Hollywood 
Lompoc 
Los Angeles 

National City 

Pacific Beach 
PaloA~o 
Sacramento 
San Diego 

Santo Rosa 
Southgate 
Sunnyvale 

COLORADO 
Aurora 
Colorado 

Springs 
Grand 

Junction 

Montrose 
Westminster 

CONNECTICUT 
Danbury 

DELAWARE 
Middletown 
Milford 
Wilmington 

FLORIDA 
Boca Raton 
Clearwater 
Cocoa 
Davie 
Ft. Lauderdale 

Jacksonville 

Melbourne 

Miami 

North Miami 
Beach 

Orlando 
Panama City 
Pensacola 
Pinellas Par1< 
Sarasota 

Sewell N & Radio Shack 
Jeffeoon News Co. 
McDowell Electronics 
Andeoon News Co. 
Endicott Software 
Madison Books 
Trade 'N' Books 

Electronic WOrld 

The Computer Shop 
Gemini Computers 
TRI-TEK Computers 
Data Concepts 
Books Etc. 
Computer Library 
Anderson News Co. 
Mlnz Electronics 

Vaughn Electronics/Radio Shack 
Anderson News Co. 

R & R Software 
Software Plus 
The Roppl Disk 
Radio Shack 
Software City 
Advance Radio, Inc. 
Strawfiower Electronics 
Dessert Sound. Inc. 
Levity Distributors 
L&H Electronics Emporium 
E.D.C. Industries 
Polygon Co. 
JAIRB Software 
Willy's Electronics 
Pro Am Electronics 
Printers, inc. 
Tower Magazine 
The Computer Store 
Dimensional Software 
Disney's Electronics 
Radio Shack 
Sawyers News. Inc. 
Color Computing 
Computer Literacy 

Aurora Newsland 

Hathaway's Magazines 

Colorado Periodical 
Distributing Co. 
MoAtrose Mini Mall 
Software City 

Computer Serv. ol Danbury 

Delmar Co. 
Milford News Stand 
Normar, Inc.-The Smoke Shop 

Software, Software. Inc. 
Soenen & Wilmoth Books 
The Open Door 
Software Plus More 
Electronics Engineers 
Mike's Electronics Distributor 
Bill's CoCo Comer 
The Book NOOk 
Book Town 
City Newsstand 
The Little Store 
The News Rack 
Newsstand of Cutler Ridge 

Almer Bookstore 
Book Mania 
Boyd-Ebert Corp. 
Anderson News Co. 
Wolfs Newsstand 
Family Computers 
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South 
Pasadena 

Stuart 
Sunrise 
Tallahassee 
Tampa 

Titusville 

GEORGIA 
Bremen 
Columbus 
Cummings 
Jesup 

Marietta 
St. Simons 

Island 
Toccoa 

IDAHO 
Blackfoot 
Moscow 

ILLINOIS 
Aurora 
Belleville 
Champaign 
Chicago 

Chillicothe 
Danville 
Decatur 

DeKalb 
East Moline 
Evanston 
Geneseo 
Kewanee 
Lisle 
Metropolis 
Newton 
Oak Brook 
Oak Par1< 
Paris 
PeOria 

Schaumberg 
Skokie 
Springfield 

Sunnyland 
West Frankfort 
Wlneellng 

INDIANA 
Be me 
Columbus 
Garrett 
Greenwood 
Highland 
Indianapolis 

Jasper 
Madison 

Poling Place 
Cotronlcs. Inc. 
Sunny's at Sunset, Inc. 
Anderson News Co. 
Fine Print Bookstore 
Sound Trader & Computer Center 
Computrac 

Boogie Shoppe 
Muscogee News Co. 
Kent Radio Shack 
Kennon Music 
Radio Shack 
Act One Video 

Radio Shock 
Martin Music Radio Shack 

F/M Systems Electronics 
Johnson News Agency 

Krach's & Brentano's 
Software or Systems 
BookMar1<et 
B. Dalton Booksellers 

N. Walbash St. 
West Jackson St. 

Bob's In Newtown 
Bob's News Emporium 
Bob's Rogers Pori< 
BookMar1<et 

East Cedar 
North Cicero 
West Dlversey 

E. B. Garcia & Associates 
Guild Books & Periodicals 
Krach's & Brentano's 

South Walbash 
West Jackson 
516 N. Michigan 
835 N. Michigan 

Par1<way Drugs 
Par1<west Books 
Sandmeyers Bookstore 
Unlv. of Chicago Bookstore 
Unlv. of Illinois Bookstore 
Vldeomat. Inc. 
Book Emporium 
Book Mar1<et 
Book Emporium 

K-MartPiaza 
Northgate Mall 

Appletree Computers 
Book Emporium 
Chicago-Main News 
B&J Supply 
Book Emporium 
Book Nook 
Jim's Home Center 
Bill's N Radio Shack 
Krach's & Brentano's 
Krach's & Brentano's 
Book Emporium 
Book Emporium 

Sheridan Village 
Westlake Shopping Center 

Book Mar1<et 
Illinois News Service 
Krach's & Brentano's 
Krach's & Brentano's 
Book Emporium 

Sangamon Center North 
Town & Country Shopping ctr. 

Book Emporium 
Paper Place 
North Shore Distributors 

Wlnlte Cottage Electronics 
Micro Computer Systems, Inc. 
Finn News Agency, Inc. 
The Computer Experience 
Computer Health Consultants 
Bookland, Inc. 
Indiana News 
Elex Mart 
Arcs Office Supplies 

Martinsville 
Walbash 

IOWA 
Bettendorf 

KANSAS 
Junction City 
Topeka 

Wichita 

KliNTUCKY 
Danville 
Hopkinsville 
Louisville 
Paducah 
Paintsville 
Pikeville 
Princeton 

LOUISIANA 
Baton Rouge 
Crowley 
Gretna 

MAINE 
Brockton 
Waterboro 

MASSACHUSETTS 
Brockton 
Cambridge 

Fitchburg 
Ipswich 
Littleton 
Lynn 
Quincy 
Rehoboth 

MICHIGAN 
Allen Par1< 
Ann Arbor 
Brooklyn 
Dearborn 
Durand 
Flint 
Greenville 
Harrison 
Kalamazoo 
Lowell 
MI. Clemens 

Muskegon 
Owosso 
Peny 

Petoskey 
Pontiac 
Roseville 
Royal Oak 
St. Johns 
Southfield 
Sterling 

Heights 
Tecumseh 
Wyoming 

MINNESOTA 
Minneapolis 
Willmar 

MISSISSIPPI 
Grenada 
Star1<vllle 

MISSOURI 
Farmington 
Klr1<sville 
Moberly 
St. Louis 

University City 

MONTANA 
Wlnlteflsh 

NEBRASKA 
Lincoln 
Omaha 

Radio Shack 
. Mlttlng's Electronics 

Cosmos Computers 

Ill H'sStereo 
Palmer News. Inc. 
Town Crier ofTopeka, Inc. 
Amateur Radio Equipment Co. 
Lloyd's Radio 

Boyle Electronics 
Hobby Shop 
The Computer Store 
Radio Shack 
Gus-Stan Enterprises 
Gus-Stan Enterprises 
Miller Electronics 

Acme Book Co. 
Acadlono Newsstand 
Computer Supply Store 

Voyager Bookstore 
Radio Shock 

Vogoger Bookstore 
Nlnls Comer. Inc. 
Out Of Town News 
Corners Book Shop 
Ipswich News 
Computer Plus 
North Shore News Co. 
Soft Ware House 
Arel Computer & Electronics 

Book Nook. Inc. 
Community News Center 
Weatherwax Radio Shock 
DSL Computer Products 
Robbins Electronics 
"10" 
Robbins Electronics 
Harrison Radio Shock 
John Rollins 
Curt's Sound & Home Arcade Center 
Key Book Shop 
Michigan Radio 
The Eight Bit Corner 
C/C Computer Systems 
Peny Computers 
Peny Oil & Gas 
B & L Sound. Inc. 
Computer Shock 
New HOrizons 
Software City 
Clinton Electronics 
Software City 

Sterling Book Center 
Wlnlte Electronics 
Gerry's Book Co. 

Read-More News 
The Photo Shop 

Stereo Store of Grenada, Inc. 
Stonehenge Computer Software Car 

Roy's N & Radio Shack 
T&R Electronics 
Audio Hut 
Book Emporium 
Computer Xchange 
Softwalre Centre 
Software Center 
Final Edition 

The Computer Corral 

Hobby Town 
Computers & Components 



NEVADA Phoenixville stevens Radio Shock Coaldale Coaldale Sight & Sound 
Battle Pittsburgh All-Pro Souvenlers Drayton Valley Langard Electronics 

Mountain stewart's Radio Shock Pleasant Hills Pitt Computer & Software Edmonton CMDMicro 
Las Vegas Hurley Electronics Shippensburg Rainbow Adventure Kelly Software Distributors 

NEW HAMPSHIRE Temple Software Comer Edson Radio Shack 
Tunkhannock The Donna Comm. Co. Falrvlew D.N.R. Fumlture & TV Peterborough BRW Electronics/Radio Shack York The Computer Center of York Fox Creek Fax City Color & Sound Portsmouth Portsmouth Computers 

Ft. Macleod Fort Pharmacy West Lebanon Vemam News Corp. RHODE ISlAND 
Radio Shack 

NEW JERSEY Warwick Software Connection 
Grande 

Cedar Knolls VIllage Computer & Software SOUTH CAROLINA Cache The stereo Hut 
CherTy Hill Software City Charleston Hts. Software Haus, Inc. Grande 
Clinton Micro Wood II Greenville Palmetto News Co. Centre The Book Nook 
Lawrenceville Micro Con Software Center Hilton Head Megatron Corporation Grande Pralrle Northam Computer Servlce 
Linwood Software City Spartanburg Software City Hanna Technics TV Ltd. 
Marmora Outpost Radio Shack Union Aemlng's Electronics lnnlsfall L& Sstereo 
Montvale Software City TENNESSEE Lacombe Tall Pine TV 
Pennsville Dave's Elect. Radio Shack Leduc Radio Shack Associated stores 
River Edge Software City Chattanooga Anderson News Co. Uoydmlnster Lloyd Radio Shack Dickson Highland Electronics Rockaway Software station 

Knoxville Anderson News Co. Peace River H & S Music Centre 
Summit Software City 

Arst Byte Computer Co. Radio Shack Associated Stores 
VIllas Arrs Electronics Plncher Creek Thomton & Son's Memphis Computer Center Radcliff Gale Dlstrlbutlng NEW MEXICO Software, Inc. Red Deer Computer Wood Alamogordo New Hoozons Computer Systems Nashville Mosko's Book store Rimbey Roy's TV Albuquerque East-West Enterprlses Smyma Delker Electronics st. Paul Tela-logic Page One Newsstand TEXAS Sundre Sundre Sound Salt of the Earth Boy City Impulse Computers Taber Pynewood Sight & Sound 

NEW YORK Elgin The Homing Pigeon Valleyvlew Dan's Radio Shop 
Brockport U1t Brldge Book Shop, Inc. Ft. Worth Software Terminal Vermilion Photocratt Vermilion Ltd. 
Brooklyn Micro Configurations, Inc. Houston MlcroSolutlans Wetasklwln Radio Shack 
Elmira Heights Southam Tier News Co., Inc. Orange Northway Books & News BRITISH COLUMBIA Fairport Software City Paris Software Solutions Bumaby Compullt Hudson Falls GAWest&Co. UTAH Campbell Johnson City Unlcom Electronics Murray Deseret Book River ms Electronics Mt. Kisco Software City Chilliwack Cha~es Parker New York Sames & Noble-Soles Annex VIRGINIA Dawson Creek Bell Radio & TV Coliseum Books Gatton Electronics Marketing Ladysmith Ladysmith Sound Center Eastem Newsstand Nortolk 1-0 Computers Merrit Merrit Radio Shack Grand Central station, Track 37 Richmond Software City N. Vancouver Mlcrowest Distributors 200 Park Ave.1 (Pan Am *1) 

WASHINGTON Salmon Arm Matrix Computing 55 Water Street 
Mount Lake Slcamous Shuswap Electronics Wood Trade Center *2 

Terrace Emerald Computer Services Sidney Sidney Electronics Arst stop News 
Newport Nantronlcs Williams lake Norcom Software Idle Hours Bookstore 

lntematlonal Smoke Shop Renton DataBome MANITOBA 
Jonll Smoke Seattle Adams News Co., Inc. The Pas Jodi's Sight & Sound 
Penn Book Tacoma B & I Magazines & Books Winnipeg J & J Electronics Ltd. 
State News Nybbles 'N Bytes 

NEW BRUNSWICK Usercom Systems, Inc. WEST VIRGINIA Moncton Canadian Colour Connection Walden Books Huntington Nick's News 
Wood Wide Media Services lesage Pioneer Technology NEWFOUNDLAND 

N. White Plains Software City logan stan's Electronics & Radio Shack Labrador City Sound & VIsion 
Plattsburg Adirondack Computer Supplies Madison Communications. LTD NOVA SCOTIA Rochester VIllage Green Parkersburg Valley News Service Dartmouth Sector Software Wood Wide News 

WISCONSIN Halifax Atlantic News Woodhaven Spectrum Projects 
Appleton Badger Periodicals ONTARIO NORTH CAROliNA Cudahy Cudahy News & Hobby Angus Micro Computer Service Aberdeen King Electronics ladysmith Electronics, Etc. Atikokam Gill's Fumlture Radio Shack Madison 20th Century Books Bowmanvllle Bawmanvllle Audio VIsion LTD Cory News Center In Cary VIllage Milwaukee Book Tree Smoke Shop Chartotte Newsstand lnrl Booked Solid Cochrane Frederlckhouse Sound Papers & Paperback Booked Solid II Concord Aviva Software Havlock Computer Concems Harvey Schwartz Bookshop Etoblcoke NEPCOM Hickory C2 Books & Comics Unlv. of Wisconsin Bookshop Hamilton Dataman Marl on Boomers Rhythm Center 

WYOMING Kingston T.M. Computers 
NORTH DAKOTA Casper The Computer Store Ottawa National News Co., ltd. 
Fargo Computer Associates Wooand Price Electronics st. Catherine Smoke Shop-2 Stores 

South River Max TV OHIO Strathroy Downtown Sound Con ton Little Professor Book Center ARGENTINA 
Cincinnati Clnsoft Cordoba Informatica V Telecomunlcaclones QUEBEC 
Columbus Little Professor Book Center LaSalle Messagerles de Presse Benjamin Enr. 
Coshocton Utopia Software AUSTRALIA: Sherbrooke Soc. De lac 
Dayton Wilke News SYDNEY 

SASKATCHEWAN Kingsford Paris Radio Electronics Fairborn News-Readers Asslnlbola T elstar News Kent The News Shop Nlplwan Cornerstone Sound Kenton T.W. Hogan & Associates CANADA: Regina George Glass Lakewood Lakewood International News AlBERTA Regina CoCo Club Uma Brunner News Agency Athabosca McLeans ltd. Software Supermarket Edu-Caterers Banff Banff Radio Shack Saskatoon Computertlme Mayfield Barrhead Barrhead Sound 1982 Ltd. Tisdale Paul's Service Heights Software City Blalrmore L & K Sports & Music 
YUKON Miamisburg Wilke News Brooks Double "D" AS. C. Radio Shack 

MountOrab Mount Orab Radio Shack Calgary Billy's News Whitehorse Big Byte Computer Services 
Rocky River Programs Unlimited Imperial Computer Ltd. H & 0 Holdings 
Toledo leo's Book & Wine Shop Rainbow Sotlware Services 

OKLAHOMA Camrose Radio Shack Associated Stores PUERTO RICO 
Hobart Shortgrass Electronics Claresholm Radio Shack Associated Stores SanJuan Software City 
Oklahoma 

City Merit Micro Sottware 
Tulsa Steve's Book store 

OREGON 
Hermiston Lee's TV & Radio Clinic 

PENNSYLVANIA 
Allison Pork Sottware City 
Altoona Newbom Enterprises 
Brookville Lall'(s stereo Shop 
Harrisburg Harrisburg News Co. 

Bookseller and Malvem Personal Software Also available at all Coles Bookstores, B. Dalton Philadelphia City Software Center 
Waldenbooks stores in the United States and Canada. Newsy 
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ADVERTISER'S INDEX 
We encourage you to patronize our advertisers- all of whom support the 

Tandy Color Computer. We will appreciate your mentioning THE RAINBOW when 
you contact these firms. 

Ark Royal Games .......•........ 125 
85 Software .. •. .•......•.... ..• . 16 
Brown/Fangman ................ 199 
Car li sle Computer .....•.•.......• 36 
Celmark Corporation ..........•.•• 84 
Cer-Comp ...•...••.......... 98, 135 
Challenger ...•..•••...........•. 28 
Cinsoft .•.••..........•........ 126 
CNR Engineering ......•......•.. 206 
CoCo Warehouse ....•...•........ 86 
Cog n itec .••....••....•••....•.... 13 
Color Connection Software ........ 81 
Colorware .........• 177, 178, 179, 180 
Computer Center .•••........ . .... 35 
Computer Friends ............ •.. . 75 
Computer Island ..........•... 82, 83 
Computer Plus ...... .. •...... . .... 3 
Computerware ............ 65, 67, 249 
Computize. Inc ....•.••.•....• 156, 257 
Cosmos Computer Services Inc ..... 92 
Cost Plus Electronics ..••......... 10 
Custom Compute r Products . . ... .. 138 
Cybertron Technology •••........ 150 
D & A Research ...•.......... •. . 253 
Dayton Associates of 

W. R .. Hall, Inc ................ 184 
Delker ....•...........•..•...... 37 
Derringer Software 38, 39, 96, 137, 252 
Diecom •........................ 77 
Disto ...... : •................... 11 
Dorsett Educat ional Systems •....• IBC 
Dragon User ........... .. ...•.... 80 
DYNACALC .. ......... .. .•..... 143 
Dynamic Electronics, Inc .••....... 229 
E.D.C. Industries .•.............. 145 
Elite Software •......•...... 61, 62, 63 
Endicott Computer Trends ........ 211 
Federal Hill Software ............•. 97 
Four Star Software ............ 14, 164 
Foxfire .........•.......•...... 190 
Frost Byte ...•...•.............. 124 

EJ Call: 
Cindy Shackleford 
Director, West Coast Office 
Shirley Duranseau 
Advertising Representative 
12110 Meridian South, Suite 8 
P.O. Box 73-578 
Puyallup, WA 98373-0578 

(206) 848-7766 
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Hard Drive Speciali.sts ............ IFC 
Hawkes Research Services ........ 198 
Hazelwood Computer ........••..• 21 
HJL div. of Touchstone 

Technology, Inc .......... 119, 169 
Frank Hogg Laboratory ... 237, 239, 241 
Homesoft .•..••................. 69 
Howard Medical ........... 33, 34, 258 
Incentive Software ........ .. ..... 175 
IVA . ....... ... ......... ...• ... 196 
J & M Systems ................... BC 
J & R Electronics . .. ..... ...•••.. 230 
Johnson, D.P ............••...... 250 
Kelly Software Distributors .....•.. 103 
LR Tech ..•.................... 246 
Mark Data Products •....... 72, 73, 149 
Metal soft ......................• 95 
Metric Industries ................. 91 
MichTron .................. 127, 223 
Micro Computer Systems ... ...... 163 
Micro Data Systems .••............ 70 
Micro Works, The ........... ..... 167 
Microcom Software .•.... . ........ 17 
Microtech Consultants Inc .......... 24 
Microworld ..................... 197 
Mitchell Software •............... 128 
Mix, Tom Software . .... .. .... 212, 213 
Moreton Bay ...............••. 22, 23 
New World Technologies Inc ..•.•.. 245 
Novasoft .. .... .. .... .... ... .... 161 
Other Guys Software, The ....•..... 20 
Owls Nest Software • .... •• . . ...... 68 
Owl-Ware .................. 218, 219 
PBJ, Inc .........•............... 71 
PCM .......................... 193 
PD Software ..•..........•...... 146 
Perry Computers ................ 200 
Picosoft Games ................. 230 
Plan-Net Forms ...............••• 90 
Polygon Co ..................... 137 

~Call: 
Kim Vincent 
Advertising Representative 
The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box 385 
Prospect, KY 40059 

(502) 228-4492 

Dr . Preble's Programs ....•••..•.. 191 
Prickly-Pear Software •••••... ..... 8~ 
PXE Computing ....•....•••.•••.. 1! 
Radio Shack .•.....•.. 26, 27, 186, 18; 
Rainbow Binder •...•....••...... 11! 
Rainbow Bookshelf ••............ 20: 
RAINBOWfest. ....••....•.•• 170, 17· 
Rainbow Gift Subscription ........ 17: 
Rainbow On Tape ..•.••.....•••. 15! 
Real-Time Specialties ............ 19· 
Redtronix .........•....•.•..••. 15' 
REM Industries ............... .... 24! 
Research Services Labs . . ...... . ... 13: 
Robotic Microsystems .............. 13! 
Saguaro Software .......•..•. .... 8! 
Selected Software .••....•.....•. 15 
Software House, The •.•......•... 13: 
Software Plus ......•....• •• ..... 15' 
Software Support , Inc ......... 120, 12 
Spectrosystems ........ ••.... ... 13 
Spectrum Projects Inc .... 105, 106, 107 

1 09. 11 0. 111 • 11 3 
Speech Systems ............... 47-5 
Stratton Industries •.........•.. .. 20 
Stylo Software Inc ...•...•..•.... 24 
Sugar Software .•.......• 140, 141, 24 
Sunrise Software ....•........... 20 
T & D Software ............... • ... 2 
TASC ........ ..•...• ...• ••.. . . 13 
TCE Programs, Inc ... .• . ..... 234, 23 
Tri-Tech Electronics . ............ 20 
True Data Products .......... 152, 15 
Unified Software ..•.....•....... 24 
VCR .. .... ...•.. ..•• ......•... .. 5 
Wasatchware ......• . ....•...... 16 
White House Computer ..•........ 14 
Woodstown Electronics ..•....•.... 
Work base Data Systems . . . .. ..... 20 
YGS ..... . .... . .............. .. 20 
Zebra ......................... 20 
Zellerbach Group , The ...... . . . . . 11 

ll!llll C a II: 
Jack Garland 
Garland Associates, Inc. 
10 Industrial Park Road 
Hingham, MA 02043 

(617) 749-5852 



:::: -=------====--== ARE YOU LOOV'ING FOR A HI-RES GRAPHIC 
"" SCREEN PRINT DUMP? --------- ----.-..-. ------~--- ------ .._. 

iiiiliiii.UiF i 
HARDCOPY · Ha rdcopy is more th an just a screen print dump , compare these fea tures with any 

other gra p hic dump program on the market: 

Full C.RAPHICOM/ GRAPHICOM PART II compatibili ty' Loads STANDARD 6K images, 
GRAPHICOM pictures, a nd COCO MAX pictu res too' 
BLACK & WHITE or GREY SCALE p rin ting. In GREY SCALE printi ng , colors a re printed as 
user dellnable patterns . Supports hi -res in a ll 4 GRAPHICOM dis pla y m odes ' 
lx, 2x, Jx PRINTOUTS· Th ree menu options a re reserved for the most freq u en tly used prin· 
to u t s izes; Ix (qua rt e r page), 2x (half page), and 3x (fu ll page). 
GRAPHIC LABELS · The label p rinting opt ion a llows the user to create custom mailing or disk 
labels w ith professional looking resu lts . 
GREETING CARDS - The gree ti ng card option allow s the user to cus tom design gree ti ng cards 
us ing both text and graph ics. 
GIANT POSTERS • The poster option provides the user with a m eans of reproducing a hi*res 
graphic to a mu lti*sheet pos ter 
SPECIAL EfFECTS ~ The special effec ts oPtion allows the user to direc tly cont rol the p rin ting 
di rec tives; ROl'ATION, X/ Y SIZE. XI V FLIP, X/ Y GRID, X/ Y FILL . TAB . WI NDOW. POS/ NEG 
IMAGE, an d m o re! 
USER CALL- Have an applica tion th at HARDCOPY doesn 't q u ite m a tch? HARDCOPY rou tin es 
ca n be added to EXTENDED BASIC throu~h the USR command' 

HARDCOPY • requ ires a 64K Color Compute r or Color Computer II , and at least one disk drive.It supports 
1 to 4 disk drives, keyboard or joystick Input. Please specify printer and cat. number when ordering. 

• Due to hardware differences , som e fea tures may function differently on certa in printers. 

91984 WHITESIHITH U:t.O 
ALL RICHTS RESERVED 

IDS 480 / S60·G . . . . Ca t. No. 
Okl 82A (Oklgroph) .. Cat. No. 
Okida ta 92 

170WD Epson LX-80 . 
t79WD Epson MX-80 

Cat. No. t 73WD DMP- tl O Cat . No. ISOWD 
. . . Ca t. No . 172WD DMP-120 .. .. Ca t. No. t 76WD 

Gemini l OX 

ARDCOPY PRINT UTILITY .. . .. $29.95 Ge mi ni SG·l 0/ 15 

rou COULD SPEND $100.00 OR MORE TO UPGRADE 
• YOUR GRAPHICS SYSTEM, JUST BUY . . . 
!ipse (Zoom) 
per Paint (Paint) 
rinx (Reducer) 

. S 19 .95/ Moreton Bay 
S 19.95/Micht ron 
S2 1.95/Grafx 

Text Mas ter (Hi-Res Tex t) 
G.C. U. (Disk Uti li ties) 

.529 .95/Data Man 
S 19 .95/Computi ze 

~YOU COULD SPEND $24.95 FOR GRAPHICOM PART II AND GET: 
video proctlllnf packafe that provtd11 many functloa.s that are mt11tna: ln Graphlcom. 
tre are jast a few of the features provided by Graphlcom Part II: 

ILARGE/REDUCE/ ROTATE 
.large o r reduce any port ion of a graphic screen , ju s t like a photographic enlarger! Ro tate by any degree or 
1ct ion of a degree around any poin t on the screen. 
liNT 
in t or "fill-in " any irregular area on the screen! More than 50 differen t colored pa tterns available . Add i· 
nal paint patterns may be user-defined. 
~ & ZOOM 
:>om in" x2. x4 , or x8 on any portion of the screen to do fine p ixel work . Allow s ed iting of Graph icom 
a.rac ter se ts with ease! 
'PESETTER & FONT EDITOR 
ld text in 16 di ffe rent sizes, also supports use r definable foreground & background colors . Design & Edit 
:uacters for use in the typesetter. 
IEL BLASTER 
low s the user to eas ily substitute or remove colors. Widen lines. swap BLUE & RED w ithou t effec ting 
A CK & W HITE, etc. 

APHICOM PART II DOES NOT REQUIRE GRAPHICOM TO RUN! 

. Ca t. No. 
... Ca t. No. 
. . . Cat. No. 

17tWD Epso n RX*80 Ca t. No. 173WD DMP· t 30 ... Cat. No 182WD 
t74WD Epso n FX-80 Cal No. 173WD DMP·200 Cat. No. 176WD 
17BWD Rlte man PLUS . . Ca t. No. 177WD CGP-220 Cat. No. t a iwo 

1phlcom Part II requi res a 64K extended disk basic sys tem , and supports 1 to 4 d isk drives, keyboard or 
; tick (analog or switch type) input. It w ill load and save both Standard BIN fi les and Graphlcom screens. 
fu nc tions support color or Hi-Res operation, as well as the 4 screen display modes. 

ALL RJ:CHTS RESERVED 

l\JEW LOW PRICE! 
GRAPHICOM 
DIGITIZER $159.00 

Input directly la.to Graphlcom for easy 
enhancements, manipu lation, stamping, 
and s torage. Accepts composite video 
signal in ( l .Ov p·p) from video camera, 
VCR, video disc player, another com· 
pu ler, or other compatible video sources . 
View "off air" or "VCR" digitized video at 
close to real- time. ··s napshot" video 
fra mes to the digitize r's internal memory. 
No slow, da ta se ri al manipulation . 

Use w ith your multi-pak or a "Y" cable 
("Y" cable ava ilable a t S 19 .9 5) 
Video is inpu t via a "BNC" connector. 
Exte rnal controls fo r HORIZONTA L POSI­
TION, VERTICAL POSITION, HORIZON­
TAL WIDTH , BRIGHTNESS, and CON­
TRAST (FUZZ) seltings. 
Don't be fooled by imitations .. . this is the 
GRAPHICOM VIDEO DIGITIZER . the 
only d igitizer that "DIRECTLY" inputs in· 
to Graphicom 
REQUIRES 64K COCO, I DISK DRIVE, 
AI'ID 2 ANALOG JOYSTICKS. fREE 
GRAPHICOM PROGRAM , P IC TURE 
DISK, AI'ID GRAPHICOII UTILITY SUP­
PLIED WITH PURCHASE OP VIDEO 
DIGITIZER (A $50 VALUE). 

GRAPHICOM $24.95 
Cataloe No . . . . . Ill GD 
Simply stated • One of the nnest a;raphlc 
proframs wrttten for the Color Computer! 
FEATURES, 
• 5-U-P-E-R U-S-E-R F-R-1-E-N-D-L-Y ! 
• Supports 4 Hi-Res display modes 
• 4 page animation mode 
• Color Palette with over 15 color pa ll ems 

for use with Hi-Res artifac t 
• Send/ Receive pictures over modem 
• Supplied utility allows capturing Hi-Res 

screens from most COCO arcade games 
• Multiple Hi-Res character fonts (user re­

definable) 
• Sup pli ed ut il i ty fo r tra n sfe rr ing 

Graphicom screens to Basic or other 
M/ L programs. 

• Supplied utility for loading screens from 
Basic or other sources 

• Built in Hi-Res SCREEN PRINT (compa ti· 
ble w ith EPSON, C-ITOH, GEMINI-10, 
OKI, plus Radio Shack's LP-VII , LP·VIII, 
DMP- 1 00, DMP-200, and GCP- 1 15 
printers) from I I 0 to 9600 baud 

• SEND/ RECEIVE slow-scan television 
• Many additional features, operating 

hints , hardware mod's and suggestions, 
etc. 

REQUIRES 64K COCO, I DISK DRIVE, 
AI'ID 2 AI'IALOG JOYSTICRS 

NEW MASTER REY II 
New Improved Version! A hardware product 
that takes control of any program regardless of 
protection. Now use w ith RS Multi·pak, "Y" 
cable or optional extender cable. Captures 
register contants as they were when Master Key 
II was engaged. Complete disassembler , 
memory save, and much more. Requires some 
familiarity with Assembly Language. 
ROM PAJ: Cat . l'lo. I&OHR . . . .. .. $ 99.95 
Cat. lio. I &I HR With IIlii. Cable . . . $ 109 .95 

GRAPHICOM PART II $24.95 

PICTURE DISR SETS 
Avellablo fr<1m COIIIPUTIZE 
4C - Artifac t color palette 
5C · Large character sets (from Derringer Soft­

ware) 
6C · Same as 5C but set up as stamp set 

Picture Dlak Set I .. . ..... ... .. . $ 19.95 
7 · Miscellaneous Art Set # l 
8 · Miscellaneous Art Set #2 
9 · Miscellaneous Ads and Examples 

Picture Dlak Set 2 . . . . . . . . $ 19 .95 
10 - Miscellaneous Fonts 

I I C ~ Artifact color palette type fonts 
Picture Dlak Set 3 . . .... . .... $14.95 
12C- Art demo fro m W HITESMITH 
13C- GRA PHICOM PART II function dem o 

Picture Dlak Set 4 .... . . . . . ... . . $14.95 

GC II FONT DISRS 
Each disk contains l 0 or more fonts. (4 ver­
sions of each Coa.t, oa.e Cor .. ch display mode). 
14C · GCII Fonts Disk #I 
15C · GCII Fonts Disk #2 
16C- GCII Fonts Disk #3 

GRAPHICOM PART II Pont Dlakl . . . $ 19 .95 

TRIPLE TRANSFER 
UTILITY © 

Transfer contents of disk to tape • 
Transfer contents of tape to disk • 
Automatica lly relocates casse tte pro· 
grams that conflict with the disk operat· 
ing system • Displays machine language 
program addresses • Cop ies ASCII, Basic, 
& Machine Language Programs • All con· 
ta ined in 1 menu driven program ! 

REQUIRES 3 2K CC I!XT. 
Cuecttc $19.95 . . Cat. No. 105CT 
Dlek $24.95 . . . . Cat. No. 105CD 

SUPER BACR-UP 
UTILITY © 

. WITH S.B.U . FRO M COMPUTIZE ­
YOU'LL NEVER NEED ANOTH ER BACK­
UP UTILITY FOR YOUR COCO! !! 
SUPER BACK-UP UTILITY WILL PER­
FORM ALL OF THE FOLLOWING FUNC­
TIONS, 
I . TAPE TO TAPE (Regardless of mos t 

protec tion schemes!) 
2. TAPE TO DISK (Move Casset te pro­

grams to Disk! ) 
3. AUTO RELOCATE (For those Casse tte 

programs that conflict with Disk 
operating systems.) 

4 . DISK TO TAPE (Place Disk programs 
onto Casse tte) 

S. DISK TO DISK (Our powerful Split-N­
Image Program, Copies regardless of 
pro tection schemes!) 

• MENU DRIVER 
• REQUIRES 32K EXTENDED COCO 
• REQUIRES I OR 2 DRIVES 
• ALL MACHINE LAI'IGUAGEIII 
COMPARE WITH OTHER II'IDIVIDUAL 
PROGRAMS COSTING 11'1 EXCESS Of 
$1 00.00 
DISR $49.95 . . . . Cat. No. 107CD 

SPIT ·N·IMAGE © 
MI L Disk Back-Up Ut il ity 

There is no need to suffe r the heartbreak 
of crashed disks any longer. Spit~N - lmage 
w ill create a mi rror image of your 
valuable disk programs which do not res* 
pond to normal back-up fu nctions . Will 
also ir:ti tialize and back~up in one pass . 
Data processing experts a lways insist on 
having a back·up - it's good a praclice. 

REQUIRES 32K CC 
DISR $34.95 . . . . Cat. No. l OlCD 







HEAT UP YOUR COCO! 
~evV HARD DRIVES 
Besides the obvious advantage of increased disk access 
speeds and a vast amount of storage, our COCO hard 
drives boast many innovative features. For instance, 

you may boot OS/9 
directly from 
JDOS. no 
intermediate 
boot floppy is 
required. Our 
software can 

run with virtually 
any winchester with a 

ST412 type interface. Our drives have capacities of 5, 
10, or 20 MBytes (formatted), and may be either 
partitioned into up to 7 logical units or left as one 
large logical unit. Our COCO hard drive systems are 
complete with case, power supply, cables, OS/9 
drivers, and instructions. Prerequisite: OS/9, JFD-CP 
controller. · 
5114'' 5 MByte full size $495 
51f4" 10 MByte l!z size $650 
31/z" 20 MByte (shown above) $795 

JFD .. CP DISK CONTROLLER 
Our new JFD-CP, compatible with both the original 
COCO and the COCO 2, features a parallel port to 

support a 
Centronics 
compatible 

printer ·or our 
hard drive, 
and an 
external ROM 
switch, which 
allows you to · 

select JDOS or 
an optional RS 

ROM. It comes in 
a case and includes JDOS 1.2 and manual. JDOS 
implements all RS DOS commands, plus many 
more, including auto line numbering, error 
trapping, baud rate selection, OS/9* boot from 
floppy or hard drive, and Memory Minder**, our 
disk drive analysis1 program (Precision Alignment 

· Disk not included). 
JFD-CP Disk Controller with JDOS $139 

COCO .. CLASSIC 
Our old JFD-COCO controller remains a strong 
seller. Some people just like old <~classics" best! So 
we have brought it back at the lowest price ever! 
JFD-COCO Disk Controller with JDOS $99 

NeW TERMs 
One-year warranty on parts & labor; 30-day money 
back guarantee (except shipping) if not totally 
satisfied. Items must be returned in like new 
condition. 
Free shipping via UPS in continental United States 
for payment by VISA, MasterCard, or cashiers check. 
COD requires 10% prepayment by bank card plus 
3% shipping. Blue Label and foreign shipping extra. 

DRIVE SYSTEMS 
Upgrade your Color Comp:uter by adding our new 
JFD-CP disk controller, supercharged with JDOS 1.2 

operating 
system, and a 
top quality 

1 drive with case 
and power 
supply. Comes 

complete with 
cable and JDOS 

manual. 

Drive 0 System with one single side drive $279 
Drive 0 System with one double side drive $349 
Drive O, 1 System with two single side drives $389 
Drive 0,1 System with two double side drives $489 

MEMORY MINDER** 
Memory Minder 

- a-... is a disk drive 
test program now 

included in 
JDOS. Used 
with a 

Precision 
Alignment 
Disk, 

Memory 
Minder allows 
you to check 

your drives for speed, 
alignment, sensitivity, hysteresis, 

and more! You can actually align or adjust the drives 
while viewing the graphics on the screen. No special 
equipment needed! 

PRECISION ALIGNMENT DISKS (From Dysan) 
PAD-40Xl: Tests single side disk drives $26 
PAD·40X2: Tests double/single disk drives $33 

Memory Minder is available on diskette for those 
who don't own a JFD-CP controller with ]DOS. 
Includes Precision Alignment disk. 

Memory Minder: single side package 
Memory Minder: single I double side package 

*OS/9 is a registered trademark of Microware, Inc. 
**Memory Minder is a registered trademard of J&M Systems, Ltd. 

ellA 
J&M SYSTEMS, LTD. 
15100-A CENTRAL SE 

ALBUQUERQUE, NEW MEXICO 87123 
505/292-4182 

$59 
$75 


