




























































































































































































































































































































































































































































121,0 PRINT#-2,TAB(1,0)B$" "C$:GOT 
0 118,0 
122,0 PRINT#-2,TAB(12)C$:GOTO 118 
,0 
123,0 I 

124,0 I 

125,0 1 PRINT SHOPPING LIST 
12 6,0 I 

127,0 I 

128,0 CLS:PRINT:PRINTTAB(1)"HERE 
COMES YOUR SHOPPING LIST" 
129,0 F1=F1+1:READ A$:IF A$= 11 STOP 
" THEN 131,0 
13,0,0 IT$(F1)=A$:GOTO 129,0 
131,0 FOR X=1 TO F1 
132,0 FOR Y=1 TO F1 
133,0 IF Y=X THEN 135,0 
134,0 IF IT$(Y)=IT$(X) THEN IT(X) 
=IT(X)+IT(Y) :IT(Y)=,0:IT$(Y)= 1111 

135,0 NEXT Y,X 
136,0 PRINT#-2,P1$;L3$;L3$:FOR RR 
=1 TO 3 
137,0 PRINT#-2, 11 SHOPPING LIST";RT 
$;:NEXT RR 
138,0 PRINT#-2,P,0$;L2$ 
139,0 FOR X=1 TO F1 
14,0,0 IF LEFT$(IT$(X),1)="*" THEN 
146,0 

141,0 IF IT$(X)>"" THEN 142,0 ELSE 
149,0 

142,0 IF IT(X)>,0 THEN PRINT#-2,IT 
(X) ; IT$ (X) 
143,0 IF IT$(X)="Y" THEN 149,0 
144,0 IF IT(X)=<,0 THEN PRINT#-2,T 
AB(3) ;IT$(X) 
145,0 GOTO 149,0 
146,0 PRINT#-2,P1$:FOR RR=1 TO 3 
147,0 PRINT#-2,IT$(X) ;RT$;:NEXT R 
R 
148,0 PRINT#-2,P,0$ 
149,0 NEXT X:GOTO 33,0 
15,0_0 I 

151"_0 I 

152,0 1 RECIPE DATA 
153_0 I 

154,0 I 

155,0 DATA Y,********* MAIN COURS 
E DINNERS ******** 
156,0 DATA X,DEEP DISH PASTA,1,JA 
R(S) SPAGHETTI SAUCE,.5,LB(S) GR 
. BEEF,1,BELL PEPPER(S),1,0NION( 
S),1,JAR(S) MUSHROOMS,1,PKG(S) E 
LBOW MACARONI,8,0Z.MOZZERELLA CH 
EESE, I 

157,0 DATA X,MEATBALL SANDWICHES, 
1,JAR(S) PREGO SAUCE W/MUSHROOMS 
,1,LB(S) GR. BEEF,8,0Z. MOZZEREL 
LA CHEESE,1,PKG(S) STEAK BUNS,, 
158,0 DATA X,CHICKEN ORIENTAL,3,B 

ONED CHICKEN BREASTS,2,CAN(S) OR 
IENTAL VEGETABLES,2,CHICKEN BULL 
ION CUBE(S) ,,0,SOY SAUCE,,0,CORN S 
TARCH,1,BELL PEPPER(S),1,SMALL P 
KG ( s ) RICE I I 

159,0 QATA X,ITALIAN BEEF SANDWIC 
HES,1,LEFTOVER BEEF ROAST,1,BELL 

PEPPER(S) ,1,BEEF BULLION CUBE(S 
),1,TSP(S) ITALIAN SEASONING,1,P 
KG(S) STEAK BUNS,, 
16,0,0 DATA X,ROAST BEEF DINNER,4, 
LB(S) ROAST BEEF,4,POTATO{S),2,P 
KG(S) FRESH/FROZEN VEGETABLES,, 
161,0 DATA X,CHICKEN KIEV,8,BONED 

CHICKEN BREASTS,1,PKG{S) DRIED 
BREAD CRUMBS,1,EGG{S),,0,FLOUR,3, 
GREEN ONION{S),,0,CHIVES,,0,PARSLE 
y I ,0 , BUTTER ' ' 
162,0 DATA X,CREAMED TUNA ON TOAS 
T,2,CAN{S) TUNA,,0,MILK,,0,FLOUR,,0 
,SLICED BREAD,1,PKG{S) FROZEN PE 
AS,,0,SALT,,0,BLACK PEPPER,, 
163,0 DATA X,PEPPER STEAK,1,LB{S) 

CUBE STEAK,1,BELL PEPPER(S),B,G 
REEN ONION ( s) I 1 I TOMATO ( s) I 1 I CAN ( ' 
S) BEEF BULLION SOUP,,0,SOY SAUCE 
,,0,CORN STARCH,1,SMALL PKG(S) RI 
CE I I 

164,0 DATA X,POT ROAST DINNER,4,L 
B(S) CHUCK ROAST,4,POTATO(S),8,C 
ARROT(S),2,0NION(S),, 
165,0 DATA X,SLOPPY JOES,1,PKG{S) 

SLOPPY JOE MIX,1,LB(S) GR. BEEF 
,1,PKG(S) HAMBURGER BUNS,1,CAN(S 
) TOMATO PASTE I I 

166,0 DATA X,CHICKEN ENCHILADAS,3 
,BONED CHICKEN BREASTS,1,PKG(S) 
CORN TORTILLAS,1,0NION(S),B,OZ. 
COLBY CHEDDAR CHEESE,1,PKG(S) FR· 
OZEN GREEN CHILI,2,CAN(S) CREAM 
OF CHICKEN SOUP,, 
167,0 DATA X,CHICKEN CASSEROLE,B, 
BONED CHICKEN BREASTS,1,CAN(S) C 
REAM OF CHICKEN SOUP,l,BELL PEPP 
ER{S),1,0NION(S),,0,WHITE COOKING 

WINE I I 

168,0 DATA X,SPARE RIBS,4,LB(S) P 
ORK SPARERIBS,l,JAR(S) BARBEQUE 
SAUCE,2,FRESH/FROZEN VEGETABLES, 
I 

169,0 DATA X,MANICOTTI,l,LRGE JAR 
(S) SPAGHETTI SAUCE,B,OZ. RICOTT 
A CHEESE,B,OZ. MOZZERELLA CHEESE 
,1/2,LB(S) GR. BEEF,,0,PARSLEY,l, 
PKG(S) MANICOTTI NOODLES,,0,SALT, 
,0, BLACK PEPPER, I 

17,0,0 DATA X,CHILI CON CARNE,l,LB 
(S) GR. BEEF,2,CAN(S) CHILI BEAN 
S,1,CAN(S) TOMATO SOUP,1,BELL PE 
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PPER(S) ,~,CELERY,~ 1 RED CHILI POW 
DER I ~ I SALT I I 

171~ DATA LAST 
172~ DATA Y,***** BREAKFAST & LU 
NCH ***** 
173~ DATA X,CEREAL BREAKFAST,1,B 
OX(S) CEREAL,~,MILK,~,SUGAR,~,BR 
EAD, I 

174~ DATA X,EGGS & BACON,8,EGG(S 
),1,LB(S) BACON,8,SLICE(S) BREAD 
I I 

175~ DATA X,FRENCH TOAST,8,SLICE 
(S) BREAD,1,LB(S) BACON,~ 1 MILK,3 
,EGG(S),~,CINNAMON,~,SUGAR,, 
176~ DATA Y,********* SALADS *** 
****** 
177~ DATA X,STUFFED TOMATOES,6,T , 
OMATO(S),1,CAN(S) TUNA,~,MAYONNA 
ISE,2,CELERY,~,SWEET RELISH,, 
178~ DATA X,TUNA SALAD,1,CAN(S) 
TUNA,1,0NION(S) ,~,SWEET RELISH,~ 
,MAYONNAISE,~ 1 PARSLEY,1,PKG(S) E 
LBOW MACARONI I I 

179~ DATA X,CHICKEN SALAD,1,CAN( 
S) CHICKEN,1,0NION(S),~,SWEET RE 
LISH,~,MAYONNAISE,2,CELERY,1,PKG 

(S) ELBOW MACARONI,, 
18~~ DATA X,POTATO SALAD,4,POTAT 
O(S),~,SWEET RELISH,1,0NION(S),2 
,CELERY,4,GREEN ONION(S),~,OLIVE 
S,~,MAYONNAISE,~,MUSTARD,, 
181~ DATA X,CARROT & RAISIN SALA 
D,8,CARROT(S),1,SMALL PKG(S) RAI 
SINS,~,MAYONNAISE,~,SUGAR,, 
182~ DATA X,SHRIMP COCKTAIL,16,F 
RESH SHRIMP,~,CATSUP,~,HORSERADI 
SH,~,WORCHESTERSHIRE SAUCE,, 
183~ DATA Y,********* DESSERTS * 
******* 
184~ DATA X,BREAD PUDDING,6,SLIC 
E(S) BREAD,4,EGGS,~ 1 MILK,~,SUGAR 
,~,VANILLA,~,SALT,1,SMALL PKG(S) 
RAISINS,~,CINNAMON,~,NUTMEG,, 
185~ DATA X,APPLE CRISP,1,CAN(S) 

APPLES IN WATER,~,FLOUR,~,BROWN 
SUGAR,~,CINNAMON,~,NUTMEG,~,SAL 

T,~,BUTTER, I 

186~ DATA X,WATERMELON FRUIT BAS 
KET,1,WATERMELON(S),1,HONEYDEW M 
ELON(S),1,CANTALOPE(S),1,PINEAPP 
LE(S) ,2,PINT(S) STRAWBERRIES,1,L 
B(S) GREEN GRAPES,, 
187~ DATA X,TRIFLE,1,PKG(S) VANI 
LLA PUDDING/PIE FILLING,1,PKG(S) 

JELLY ROLL,1,PINT(S) WHIPPING C 
REAM, I 

188~ DATA END 
189~ DATA Y,***** BATHROOM ITEMS 

*****,BATH SOAP,TOOTHPASTE (CRE 
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ST),HAIR SPRAY,SPRAY DEODORANT,S 
TICK DEODORANT,BATHROOM TISSUE ( 
TOILET PAPER) 
19~~ DATA Y,***** HOUSEHOLD SUPP 
LIES *****,LAUNDRY DETERGENT,DIS 
HWASHER DETERGENT,DISH DETERGENT 

(PALMOLIVE),AJAX CLEANER,FABRIC 
SOFTENER 
191~ DATA Y,***** KITCHEN SUPPLI 
ES *****,GARBAGE BAGS,ALUMINUM F 
OIL,HANDI-WRAP,WAXED PAPER,ZIP-L 
OCK SANDWICH BAGS,PAPER TOWELS 
192~ DATA Y,***** DRINKS *****,S 
OFT DRINKS,MILK,FROZEN JUICES (0 
RANGE) ,HI-C SOFT DRINKS,CAPRI SU 
N SOFT DRINKS,COFFEE (FOLGER'S D 
RIP) 
193~ DATA Y,***** SNACKS *****,P 
OTATO CHIPS,ICE CREAM , POPCYCLES, 
POPCORN (CRACKER JACK),HOSTESS C 
UPCAKES,LITTLE DEBBIE CUPCAKES 
194~ DATA Y,***** SPICES *****,V 
ANILLA EXTRACT,MAPLEINE FLAVORIN 
G,POWDERED SUGAR,SUGAR,FLOUR,SAL 
T,BLACK PEPPER,GARLIC SALT 
195~ DATA Y,***** BAKING SUPPLIE 
S *****,CAKE MIXES,CHERRY PIE FI 
LLING,PIE CRUST MIX OR SHELLS,CR 
ICSO SHORTENING,CRISCO OIL,PEANU 
T OIL 
196~ DATA Y,***** RELISHES & CHE 
ESES *****,SWISS CHEESE,CATSUP,M 
USTARD,PICKLES,VELVEETA CHEESE,A 
MERICAN CHEESE,JALAPENO CHEESE,F 
ROZEN GREEN CHILI,COTTAGE CHEESE 
197~ DATA Y,***** PET SUPPLIES * 
****,DOG FOOD (CANNED) ,DOG FOOD 
(DRY),CAT FOOD (DRY),CAT LITTER, 

DOG TREATS 
198~ DATA Y,***** BREAKFAST FOOD 
S *****,MUFFIN MIX,FROZEN WAFFLE 
S,POPTARTS,WHEATIES CEREAL,FRUIT 

& FIBER CEREAL,LUCKY CHARMS CER 
EAL,CHEERIOS CEREAL,EGG(S) 
199~ DATA Y,***** MISC FOOD ITEM 
S *****,CANNED FRUIT,MARACHINO C 
HERRIES,COOKIES,CUP-A-SOUP,FRUIT 

ROLL,JELLO,LUNCHEON MEATS,PEANU 
T BUTTER,JELLY,BUTTER,WHITE BREA 
D,RYE BREAD 
2~~~ DATA Y,***** FRESH FRUITS * 
****,BANANAS,APPLES,ORANGES,PEAC 
HES,PEARS 
2~1~ DATA STOP 
5~~~ READ A$:IF LEFT$(A$,1)="*" 
OR A$= 1111 OR A$=" 11 OR A$="X" OR 
A$="Y" THEN 5~~~ ELSE X=X+1:IF A 
$="LAST" THEN PRINT X/2+1 ELSE 5 
~~~ 



WE'VE OUTDONE OURSELVES! 
DS-69A DIGISECTOR TM 

THE VIDEO DIGITIZER NOBODY CAN BEAT! 
The DS-69A is the best video digitizer available for your COCO at any price. This new, turbocharged version of our 
original DS-69 Digisector allows your 64K COCO to see clearly into the world of any television picture. 

SPEED! The fastest - 8 images per second! 
PRECISION! The highest - 64 levels of true grey scale! 
RESOLUTION! The finest- 256 x 256 picture elements! 
Compabitibility Use with a black and white or color camera, a VCR or tuner. 
Compactness Self contained in a plug in Rompack. 
Convenience Use with a Y-cable, Multi-Pak, PBJ Bus or plug directly into the cartridge slot. 
Ease of Use Software on disk will get you up and running fast! 

POWERFUL C-SEE™ SOFTWARE 
C-SEE is the menu driven software package included with your DS-69A. Available on disk or cassette, it provides 
lightning fast 5 level digitizing to the screen, high precision 16 level digitizing for superb hard copy printout and 
simple keyboard or joystick control of brightness and contrast. Or call our driver routines from your own Basic 
program for easy 64 level random access digitizing. Pictures taken by the DS-69A may be saved on disk or 
cassette by C-SEE and then edited with COCO MAX, MAGIGRAPH or GRAPHICOM for special effects. Any of the 
popular printers may be used to obtain printouts of images digitized by the DS-69A. 

ONE YEAR WARRANTY 
DS-69A Digisector & C-SEE Ill Software 

OR your DS-69 & 
MAGIGRAPH Graphics Editor on disk 

DS-69 DIGISECTOR TM 

$149.95 
$ 59.95 
$ 39.95 

THERE'S ONLY ONE BETTER VIDEO DIGITIZER. 
And that's the DS-69A. The DS-69 is The Micro Works' original video digitizer, tried and true since 1984. It provides 
almost all the features of the DS-69A and is now available at a new low price. The 0&69 features; 

SLUGGISHNESS 2 images per second. Quick enough to freeze all but the fastest moving pictures. 
IMCOMPATIBILITY Brightly colored scenes may be striped when using a color camera. 
INCONVENIENCE Will not work with a Y cable. 

Otherwise, it's a DS-69A. Precision, resolution, compactness, ease of use, software and warranty. 
Except one last thing. 

DS-69 Digisector & C-SEE Ill Software $ 99.95 

Superb image quality produced by both Digisectors. 

Printout 

Terms: Visa, Mastercard, Check or C.O.D. 

Screen Screen 

NO RISK GUARANTEE 
If you are not completely satisfied with the performance of. your new DS-69A or DS-69 
you may return it, undamaged, within ten days for a full refund of the purchase price. 
We'll even pay the return shipping. If you can get any of our competitors to give you 
the same guarantee, buy both and return the one you don't like. We know which one 
you' ll keep. 

THE~O©W§) 

Purveyors of Fine Video Digitizers Since 1977. W@~ ' 
P.O. Box 1110 Del Mar, CA 92014 (619) 942·2400 



DOWNLOADS 

Deciphering the Mystery 
of the DOS Command 

• I recently bought a disk game from 
Radio Shack. In the loading instructions 
it said, "Ifyou have Disk BASIC Version 
1.1 (or greater), type: DDS and ENTER." I 
looked through the book that came with 
the disk drive, but there was no mention 
of the DDS command. What I want to 
know is what the command does, and how 
can I use it in my programs? 

Tim Jones 
Clinton, LA 

Tim, the DOS command included in 
Disk BASIC 1.1 reads track 34 of the 
diskette in Drive 0. It assumes it is a 
machine language program that boots 
OS-9 , but we can fool it to automatically 
execute any program we desire. An excel­
lent article was written by Roger Schrag, 
entitled "A Special Use for the DOS 
Command." If you can find a copy of the 
November 1984 RAINBOW , the article 
should be quite helpful , but we'll reprint 
the program for your information. 

1 CLEAR 1)il)il)il:CLS 
2 PRINT"AUTO START ON 'DOS'" 
3 PRINT"===================" 
4 PRINT 
5 PRINT"ENTER ANY COMMAND THAT" 
6 PRINT"YOU WOULD LIKE TO BE" 
7 PRINT"EXECUTED UPON TYPING" 
8 PRINT"IN 'DOS':" 
9 LINEINPUT B$ 

Dan Downard is an electrical engineer 
and has been involved in electronics for 
25 y ears through ham radio (K4KWT). 
His interest in computers began about 
six years ago and he has built several 
68XX systems. 
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1,0 B$=B$+STRING$(255-LEN(B$),)il) 
11 FOR X=1 TO 64:READ N$ 
12 N=VAL("&H"+N$) 
13 A$=A$+CHR$(N) :CK=CK+N:NEXT 
14 IF CK<>5775 THEN 39 
15 A$=A$+STRING$(191,)il) 
16 PRINT"INSERT TARGET DISK AND" 
17 LINEINPUT"PRESS ENTER ";N$ 
18 DSKI$ )il,17,2,C$,D$ 
19 N$=MID$(C$,67,1) 
2,0 IF N$<>CHR$(255) THEN 43 
21 E$=STRING$(66,2)il1)+CHR$(255) 
22 F$=STRING$(128,255) 
23 DSKO$ )il,17,2,E$,F$ 
24 OPEN"D",1, 11 DOS BOOT" 
25 PRINT#1,A$;CHR$()il) ;:PUT#l,1 
2 6 PRINT#l, B$; CHR$ ()il) ; : PUT#l, 2 
27 CLOSE:MID$(C$,67)=CHR$(2)il1) 
28 DSKO$ )il,17,2,C$,D$ 
29 PRINT"FUNCTION COMPLETE" 
3,0 END 
31 DATA 4F,53,)il)il,)il)il,CE,)il1,6A,37 
32 DATA 12,B7,26,3C,BF,26,3D,8E 
33 DATA 26,1D,BF,)il1,6B,DC,8A,FD 
34 DATA 26,)il)il,7E,AC,7C,)ilF,7)il,AF 
35 DATA E4,BE,26 1 3F,A6,8)il,BF,26 
36 DATA 3F,4D,26,,0E,B6,26,3C,BE 
37 DATA 26,3D,B7,,01,6A,BF,)il1,6B 
38 DATA 86,)ilD,35,9)il,)il)il,)il)il,)il)il,27 
39 PRINT"CHECKSUM ERROR --" 
4,0 PRINT"YOU HAVE ENTERED A" 
41 PRINT"DATA LINE INCORRECTLY" 
42 END 
43 PRINT"THE REQUIRED PORTION" 
44 PRINT"OF THE DISK IS BEING" 
45 PRINT"USED BY A PROGRAM" 
46 PRINT"ALREADY ON THE DISK" 
47 END 

Boot won't Boot 

• I recently purchased Version 01.00.00 
of the OS-9 operating system and am very 
interested in the assembler contained 
within the System disk. My system works 
fine with the exception of the assembler 
on the DEFS file. I cannot boot the 
assembler. I followed the instructions 
given in the OS-9 Program Development 

By Dan Downard 
Rainbow Technical Editor 

manual exactly (and have tried many 
other tactics also, but I keep getting 
ERROR: CAN'T OPEN). 

Andy Ellinor 
Odessa, FL 

Andy, I think you are trying to assem­
ble a file that is already in your directory. 
You invoke the assembler by having the 
source file in the working directory. The 
assembled binary file is then written to the 
execution directory (normally the CMDS 
directory). If the name of your source file 
is PROGRAM and you want the as­
sembled file to be called BINARY, use the 
following command: 

OS9:ASM PROGRAM #16K O= ( DO / 
CMDS / BINARY >/ P 

The # 16K refers to the amount of 
memory used for t he symbol table. The > / 
P sends a listing to your printer. 

Looking for the Culprit 

• I have a problem with my 'F' version 
CoCo. When 1 try to CSAVE "filena 
me", A it sounds like it just writes the 
beginning and the end of the file, and the 
computer skips all the data in between. 1 
have Color BASIC 1./, Extended BASIC 1.0 
and Disk BASIC 1.1. 

This quirk doesn't bother me as much 
while programming in BASIC as it does in 
assembly language with my EDTASM+ 
ROM Pak. I can't write an unfinished 
source code onto tape; when typing in an 
assembly language program, l have to 
type it all in one sitting and assemble it 
to tape. If there is an error in the program, 



I can't correct it. If the program is very 
large (like 16K), I usually get discouraged 
and decide not to waste a lot of time in 
order to type the whole program in again. 

Is the problem in my ROM? If it is, 
which one and where can I buy a replace­
ment? If the problem is not in my ROM, 
please tell me where the problem is and 
how I can fix it. 

Mike Laster 
Cedar Hill, MO 

It sounds like you have tape recorder or 
relay problems, Mike. When ASCII data 
is encountered it is necessary to turn the 
tape recorder motor off and on between 
data blocks. If your cassette relay and tape 
recorder are working properly, you can 
usually see (or hear) it happening. I used 
to have the same problem when I wasn't 
using a Radio Shack tape recorder. 

Color Distress 

• Since I purchased my CoCo ('F' board) 
a couple of years ago, there has been a 
problem with display of colors in the 
graphics PMDDEs. I asked Radio Shack to 
correct this when they upgraded to 64K, 
but there was no improvement. I decided 
then that the fault must be in the color 
convergence of the TV set I was using as 
a monitor, but recently I was able to check 
the convergence of the TV with a cross­
hatch and color bar generator and found 
it was very near perfect. 

As a result, I have to conclude that the 
fault is in the video display generated in 
the CoCo. My conclusion is reinforced by 
the fa ct that sojiware such as VIP Writer 
that I am now using with Hi- Res display 
works perfectly while using the black-on­
green option, but blooms terribly with 
offset colors with a white background. 
This I allribute to the fact that green is one 
of the three primary colors for the TV 
display, while white requires an overlay of 
the other primary colors, which in this 
case, do not overlay exacly. 

My question is what is the most likely 
culprit in my CoCo video generation 
system and how do I correct it? If it is the 
VDG chip (MC6847), this would be 
relatively easy to replace, but I have a 
feeling the trouble is more of a tuning 
problem. How is the output of the CoCo 
modulated for TV use and could this be 
it? 

George Q. Slocum 
Ossining, NY 

George , the MC6847 produces only 
composite video. Before the signal gets to 

your TV, it is processed by a 1372 mod­
ulator. The modulator is contained in a 
metal box in the rear center of your PC 
board. I doubt that the problem is in the 
6847 , but rather in the RF modulator 
circuit. My old TV-repair days tell me that 
blooming is caused by overloading the 
input to your TV. 

Modem Musing 

• I have been contemplating buying a 
modem. Can you explain the different 
terminology? Will a 300 Baud modem 
work at 1200 Baud? What are the advan­
tages of 1200 Baud? 

Doris Stewart 
Louisville, KY 

First of all, Doris , you cannot convert 
a 300 Baud modem to 1200 Baud . Bell 
Systems wrote the standards for modems. 
The most common type of modem is 
manufactured to the Bell I 03 standard, or 
a 300 Baud , tone-shift telephone interface. 
All a modem does is convert the RS-232 
voltage levels coming from your computer 
to tones that can be transmitted over your 
telephone line. 

There are two common Bell standards 
used for 1200 Baud , the 202 and the 212. 
The standard 1200 Baud modem used for 
BBSs , etc., is the 212, or phase-shift 
standard. All of the modems I have seen 
in THE RAINBOW conform to this stand­
ard. 

The 20 I standard is a tone-shifted 
model, but it's not in common use . You 
could possibly convert a 300 Baud modem 
to use the 20 I standard, but then you 
would not be standard anymore! 

As far as whether to buy a 300 or 1200 
Baud modem, I guess the deciding factors 
are whether you are paying for connect 
time, how fast you type and read, and how 
much downloading you do. If your 
answers are "yes," "fast" and "a lot," you 
need a 1200 Baud modem. Otherwise, I 
wouldn't spend the extra money. 

Three Questions about Drive 0 

• l have a 64K CoCo 2 and have recently 
purchased a Cat. No . 26-3029 Drive 0 with 
Disk BASIC 1.1 from the Radio Shack 
"discontinued" table. l have a few ques­
tions concerning its operation. 

1) l have been using utilities out of back 
RAINBOW issues. I have been using the 40-
track utility out of "Gell ing on the Right 
Track" [July 1985, Page 26] and also 
ROM RAMji-om "Downloads" [March 

1984, Page 288] l also have been using the 
POI<Es ji-om the April 1985 issue [Page 
252] in the "Downloads" column to speed 
up my drive. I can run my drive at six ms 
without ?IO Errors. My question is, is it 
safe for me to run my drive at six ms? 
Could l harm my drive? 

2) My drive becomes very hot. I noticed 
through the vent that two three-pronged 
chips are causing the heat. The board has 
the codes V R1 and V R2 beside the chips. 
What can l do about this excess heat? 

3) I have tried to forme<t the back side 
of a Tandy disk. l cut out a notch in the 
side, but when I try to format , l receive 
an ?10 Error. My friend's C-64 will format 
the back side of a Tandy disk. Is there a 
way to get the CoCo to do it? 

Kevin Gibson 
Lubbock, TX 

Don't worry about your disk drives, 
Kevin. The only thing you do when 
operating them at six ms is speed up the 
stepping motor that positions the heads 
on the correct track. 

As far as the heat near VR l and VR2, 
these are voltage regulators and they are 
supposed to dissipate heat as part of their 
function. 

When you notched the other side of 
your di sks , I'll bet you didn't punch 
another timing hole through the inside of 
the jacket. This hole is approximately \4 
inch in diameter and located about an 
inch from the center of the disk. 

Be very careful not to touch the disk. 
Some people even remove the disk from 
the jacket by peeling back the end flap, 
removing the media and gluing the flap 
back when they are finished. Make your­
self a template of the notch and the timing 
hole, then turn the disk over. Put the 
notch and the timing hole in the jacket at 
the same locations on the reverse side. 
Most people use an old "paper boy" 
punch for the timing hole. Its size is not 
real critical as long as it is at least as big 
as the previous hole. You should then be 
able to use the reverse side of your disks. 

Your technical questions are welcomed. 
Please address them to: Downloads, THE 
RAINBOW, P.O. Box 385, Prospect, KY 
40059. We reserve the right to publish only 
questions of general interest and to edit for 
space and clarity. Due to the large volume 
of mail we receive, we are unable to answer 
letters individually. 

Your technical questions may also be sent 
to us through the MAIL section of our new 
Delphi CoCo SIG. From the CoCo SIG> 
prompt, pick DELPHI MAIL, then type 
SEND and address TO: DANDOWNARD. 
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"The CBASIC Compiler" 
Now anyone can create fast efficient Machine Language Programs 

Easily and Quickly without having to use an Editor/ Assembler 

CBASIC is a fully integrated. easy to use Basic program Editor and Compiler package. CBASIC is 99% syntax compatible 
with Disk Ex tended Color Basic programs. so most Basic programs can be loaded and compiled by CBASIC wilh Utt le 
or no changes required. The compiler is an optomizing two-pass integer Basic compiler that can convert programs written 
In Disk Extended Color Basic in to 100% pure 6809 Machine Langu.lge programs which are wri tten directly to disk in a 
LOADM compatib~ format. 

The programs generated by the compiler can be run as complete stand alone progra ms. A built-in ~nker/edi tor will 
automatically select one and only one copy of each subroutine that is required from the internal run-time library and insert 
them direclly in the program. This eliminates the need for cumbersome. ohen wasteful separate "run-time" packages. 

CBASIC WAS DESIGNED FOR BOTH 
BEGINNING & ADVANCED USERS 

CBASIC is a Powerful tool for the Beginner or Novice programmer as well as the Advanced Basic or Machine language 
programmer. The Beginner or Novice programmer can write and compile programs without having to worry about Stack 
Pointers. DP registers. memory allocation. and so on. because CBASIC will handle it for you automatically. All they have 
to do is write their programs using the standard Basic statements and syntax . For the advanced Basic and Machine 
Lang uage programmers, CBASIC will let you take command and control every aspect of your program, even generating 
machine code directly in a program for specialized routines or functions. 

CBASIC adds many features not found in Color Basic. like Interrupt. Reset. and On Error handling. h also has advanced 
programming features that allow machine level control of the Stack and Direct Page registers. variable allocation, f'Utomatic 
64K RAM control, program origin and even multiple origins. It can even have machine language code generated within 
a program that executes just like any other Basic program line . 

FULL COMMAND SUPPORT & SPEED 
CBAS/C features well over 100 Basic Commands and Functions that fully suppon Disk, Tape, Printer and Screen 1/ 

0. It also supports All the High and Low Resolution Graphics. Sound. Play and String Operations available in Extended 
Color Basic. and all wilh 99.9% syntax compatibility. 

CBASIC is FAST. Not only will CBASIC compiled programs execute 10 to 1000 limes faste r than Basic, but the ti me 
it takes to develop a CBASIC program versus writing a machine language program is much. much shorter. A machine 
language program that might take several months to write and debug could be created using CBASIC in a malter of days 
or hours. even for a well experienced machine language programmer. We had a report from a CBASIC user that claimed 
··a Basic program that used to take 3 hours to run . now runs in 7 to 8 minutes". Another user reported a program that 
took I to 11,2 hours to run in Basic. now runs in 5 to 6 minutes!!! 

MORE THAN JUST A COMPILER 
CBASIC has its own completely integrated Basic Program Editor. The Editor contained in CBASIC is used to Create 

and/ or Edit programs for the compiler. It is a full featured editor with fUf ,ctions designed specifically for writing and editing 
Basic programs. It has built-in block Move and Copy funcl!ons with automatic program renumbering. Complete. easy to 
use inserting, deleting, exte:nding and overtyping of existing program lines . h is also used for Loading, Saving, Appending 
(merging) . Killing disk files and displaying a Disk Directory. It also has au tomatic line number generation for use when 
creating programs or inserting sequencia! lines betwe:en existing lines. You can set the prin ler baud rate and direct normal 
or compiled listings to the: printer fo r hard copy. The built-in editor makes program corrections and changes as easy as 
"falling off a log". If CBASIC finds an error when compiling, it points to the place in the program line where the error 
occurred. AU you have to do is tell the editor what line you want to start editing and when it is displayed. move the 
cursor with the arrow keys to the place: where the error is and correct it. Just like that, it's simple. 

HI-RES & 80 COLUMN DISPLAYS 
CBASIC is the only Color Basic Compiler that includes its own Hi-Resolution 51. 64 or 85 by 24 line display . II is also 

the only compiler that supports both the PBJ "Word·Pak" and the Double Density 80 column cards . All of these display 
formats are part of the standard CBASIC compiler package: . Not only can these display fo rmats be used for normal 
program editing and compiling, but CBASIC will also include them in your compiled programs! If you want CBASIC to 
include: the display driver in your program, all you have to do is use a single CBASIC command "HIRES". The run-time 
display driver that CBASIC includes in your program is not just a simple display. but a full-featured display package. Wi!h 
the Hi-Resolution display package you can mix text & graphics. change characters per line. under6ne , character highlight, 
erase to end of line or screen, home cursor, home & clear screen. protecl screen lines. and much more. All commands 
are compatible with our HI-RES II Screen Commander so you can easily develop screen layouts using HI-RES and Color 
Basic before you compile your program. The same applies to using the 80 column card drivers. What other Basic compiler 
ofiers you this kind of flexibility? 

64K RAM SUPPORT 
CBASIC makes lull use of the power and fle xibili ty of the 6883 SAM (Synchronous Address Multiplexer) in the Color 

Compu ter. It will fully uti lize the 96K of address space available in the Color Computer (64K 1nstalled) during program 
Crealion, Editing and Compilation . CBASIC has a special command for automatic 64K RAM control. When used in a 
program, it allows the user to use the upper 32K of RAM space automatically fo r variables or even program storage at 
run-lime. It wi ll automatically switch the ROMs in and out when needed. There are also two other commands that allow 
you to control the upper 32K of RAM manually, under program control. No other Color Basic compiler directly supports 
the use of 64K RAM ~ke CBASIC. 

ALL MACHINE LANGUAGE 
CBASIC is completely wrinen in fast efficien t Machine Language, not Basic, Uke some other Color Basic compilers. 

Because of this. CBASIC can edit and compile very large programs. Even using the Hi-Resolution 51 by 24 6ne display, 
II can work with about a 34K program, and the 80 column card versions can handle almost 40K of program. Some of 
the other Basic compilers can only work with 16K or about 200 lines. Even working with large programs, CBASIC 
compiles programs with ~ghtn ing fast speed. It will compile a 24K program to disk in Jess than 2 minutes! That's without 
a listi ng being generated. We've heard stories about some other compliers that take almost 10 minutes to compile a simple 
2-3K program. You might inquire about this when you look at some of the other compilers available . 

THE FINISHED PRODUCT 
Since CBASIC contains statements to support All of the 1/ 0 device:s (Disk . Tape:. Screen & Printer). Hi-Res Graphics, 

Sound. and Enhanced Screen displays. it is well suited for a wide range of programming applications. It generates a 
complete. Ready to Run machine language program. The finished product or program does not have to be interfaced to 
a Basic program to perform some of its functions or commands. This may seem obvious to you. but some of the other 
Color Basic compilers don't necessarily work this way. Some: of their compiler commands need a separate Basic program 
in order for them to work. In some cases. require that a separate Basic program be interfaced to the compiled program 
to perform 1/0 functions. like INPUT. PRINT and so on. CBASIC doesn't do this. ALL of its commands are compiled 
into a single machine language program that does not require any kind of Basic program to make it work. 

COMPATIBILITY 
You may be wondering about those statements we made earlier concerning 99% or 99.9% syntax compatibility. What 

does that othe:r 1% consist of? The biggest part of that I% has to do with string arrays and variables. CBASIC does not 
use a "String Pool" like Color Basic. It uses absolute me mory addresses to locate string variables and arrays . This is why 
CBASIC's string processing is so fast. it also eliminates the time consuming "Garbage Collection" problem. When CBASIC 
allocates space for strings. it must know how much space to use for e:ach string. When you Dimension a string variable 
in CBASIC. you must tell it how muc h space you want to save for e:ach element. To Dimension an array of 40 strings. 
64 characters each. you would DIM DA$(40.64) . If a string is not dimensioned. CBASIC will automatically allocate 32 
bytes for it. If you want a single string to have enough room for 200 characters you would DIM AX$(200) . For string 
arrays. you would still access the element you want, the same as Color Basic. to get string #30 from the array DA$. you 
would still use DA$(30). the only real change is in the DI M statement. For undeclared string arrays of 10 elements or 
less. CBASIC will automatically reserve space for 10 (0 -9) strings of 32 characters . In some other Color Basic compilers. 
you have to declare EVERY string variable used in the progrm in a DIM statement. And. to create an array of 40 strings 
with 64 characters each. you would have to DIM AD$(2560). and the:n to access string #30. you would have to multiply 
30 x 64 and use a special variable name format or access it one character at a lime. Not very compatible or convenient 
to use . and difficult at best. 

CBASIC REQUIREMENTS 
CBASIC requires a minimum of 32K RAM and at leas! one Disk drive . We strongly recommend that you have 64K. 

CBASIC is compatible with all versions of Color & Extended Basic and both Disk Basic Vl.O and Vl. l. Programs 
compiled on either system will run on systems with different RO Ms. CBASIC is NOT compatible: with JDOS. 

DOCUMENTATION 
The Documentation provided wilh any program is very important 10 the user. This is especially true when you talk 

abou t a program as complete and complex as CBASIC. Eve:n though CBASIC was designed to be the most User Friendly 
compiler on the market. we went to great lengths to provide a manual that is not only easy to use and understand. but 
compreh;msive and comple te enough for even !he most sophisticated user. The man ual included with CBASIC consists 
of approximate:ly 120 pages of real information. not like some manuals that put just one or two short paragraphs on a 
page. If we did it rhat way. we could have easily created a three or four hundred page manual. The manual index breaks 
down each section of the ma nual and gives a 3 or 4 word description of each section and its items along with page 
numbers The manual has three sections. the Editor. Compiler and Appendix. Each of these is divided into subsections. 
with Section and Subsection ti tles printed at the top of each page. II you want to. you could lind the information you are 
looking lor by simply flipping through the pages and scanning the Section titles on the top of the pages. The Manual itseW 
is an BI,Jl by 11 Spiral Bound book with durab~e leather te:xtured covers. Some of the reports we have had from CBASiC 
users describe the ma nual as being the Best program manual they have ever used . 

COMPARE THE DIFFERENCE 
CBASIC is not just another Color Basic Compiler. It is the only complete Basic Compiler System for the Color Computer. 

Compare CBASIC's features to what other compilers offer and you'll see the diffe:rence. When comparing CBASIC to 
other compilers. you might want to keep some of these questions in mind . Does it support I/O functions? You can't \IITi te 
much of a program without PRINT. INPUT and so on. What about complex string state:ments. or string statements at all? 
How large of a program can you write? Can you compile a complex string like: ~11D$(RIGHT$(DA$(VAL(!N$).LEN(LE$J1.3.3)' 
Can you use two character variable names for string & numeric variables. ~ke Basic. Doe:s it support all the Hi-Res graphics 
statements including PLAY. DRAW. GET and PUT. using the same syntax as Basic? Do you ever have to use a separate 
Basic program? Can you take complete Basic programs and compile them without extensive changes? Will they work? 
How do you edit a program when it has errors compiling? 

PRICE VERSUS PERFORMANCE 
The price of CBASIC is $149.00. It is the most expensive Color Basic Compiler on the market. and well worth the 

investment. We spent over 2 years writing and refining CBASIC. to make it the Best. most Compatible Color Basic 
compiler available. Most of our CBASIC users already bought one or more of the other compilers o~ the ma rket and 
have since discarded them. We even traded in a lew of them. If you want a cheap compiler. we'll sell you one of those 
traded in. at a good price. Before you buy a compiler. compare the performance of CBASIC against any Color Basic 
compiler. Dollar for Dollar. CBASIC gives you more than any other Color Basic co mpiler available . 

ORDERING INFORMATION 
To order CBAS IC by mail, send check or money order in the amount of $149 .00 plus $3.00 

for shipping and handling to the address listed below. 
To order by VISA. MASTERCARD or COD. ca ll us at : 1702) 452-0632 !Monday thru Saturday. Sam to 5pm PSn . 

CER-COMP 
5566 Ricochet Ave. 

Las Vegas, NV 89110 
(702) 452-Q632 



DISK 
844.95 

Introducing The "Super Smart" 

DATA PACK II 
TERMINAL COMMUNICATIONS SOFIWARE 

~~-*'-, -~ - t:.AY.'J}' ~ 
Also Supports The PBJ 80 Column "Word Pak", Deluxe R5-232 Pak, 

Parallel Printer Card and PBJ 2SP Pak 
J' 'J.'&""' ~\_.oot> fi 
l!f' \\>-\\.!:."~'! .;/5 "FEATURES" 
--- v- ~- No lost Information When Using Hi-Resoluti on Display O n Line 
-~ wifA."T'- • ASCII Compatib le Fi le Format 

...,., •• ~~~"" • Full Text Buffering 
• Term;na l Baud Rales 300 10 9600 

,._\-.A\di/W~- • Automatic Word Wrap Eliminates Split Words 
~·'fll"" ~ • Full / Hall Duplex .,a.-.,.. ;(\ ~ • Automa tic File Capture 

-~ :0~~41._ £:. • Programmable Word Length , Parity a nd S top Bits -.,_ft.,. S\):."13"13Y.. 1/L: • Save and Load Text Buffer a nd Program Key Buffers to Tape 
• ~ 'tO l\e't ~ or D;sk 
~- \)\'A\\"-' -lf/l}. • 9 Hi-Resolution Display Formats, 28 to 255 x 2!\ 
-~ i<(£.11'- ~~ • True Upper / lower Case Display 
~~_..lfitllll~ Kill Graphi.cs Option for an Extra 6K 

:I"'T;f'J'ffl(flt')' l' rt • Suppons lme Break 

Freeze Display and Review Information On line 
Send Fi les Direc tly from Buffer or Disk 
Full Disk Support for Disk Version 
Send. Control Codes from Keyboard 
Separa te Printer Baud Rates II 0-9600 
Disp lay on Screen or Output Contents of Buffer to Printer 
Automatic Memory Sense 16-64K 
9 Programmable Function Key Variable length Macro Buffer 
Programmable Pro mpt Character or Delay to Send Nex t Line 
Progra mmable Control Cha racter Trapping 
Programmable Open / Close Buffer Characters 
Automatic Key Repea t For Ediling 
Program and Memory Status Disp lays 

The Source brings the cost of Disassembler and Assembler Source code 
generation down to Earth. 

Now you can Disassemble Color Computer machine language programs and generate 
beautiful. Assembler Source Code for a fraction of the cost of other Disassembler/Source 

Generator programs. 

The Source has all the features and functions you are looking for in a Disassembler. 
• Automatic label generation. 
• Allows specifying FCB, FCC and FDB areas. 
• Disassembles programs directly from Disk. 
• Supports multiple ortgin disk files. 
• Output complete Disassembled listing with labels to the Printer. Screen or both. 
• Generates Assembler compatible soun:e ftlesdirec tly to disk. 
• Generated source flles are in slandard ASCII format that can be edited by most word processors. 
• Built in Hex/Ascil dump/display to help locate FCB. FCC and FDB areas ln a program. 
• Fast Disassembly mode for testing & checking FCB. FCC and FDB mapped areas. 
• Builtin Disk Directory and Kill flle commands. 

Six months ago a terrorist group demanded to be designated the rulers of 
Alpha Sigma III. under the threat of world starvation on the planet Earth. The 
Federation denied their demands, so they released a biological weapon which 
has destroyed all known edible plant species from throughout the known gal· 
axy. To date no plant life has been able to survive on Earth. Recently. Federation 
undercover agents have reported a story told by a roving space trader. of a 
planet with abundant edible plant life. These plants have a reputation of being 
able to survive in all climates and in fact. are supposed to grow at an incredible 
rate. The Federation is desperate! If Earth's food source is not replaced soon. 
the Federation will have to evacuate all animal and Human life. Your mission 
is to go to the planet Zephyr and obtain the seed of these plants and return to 
Earth. Several Federation agents have been sent to obtain the seeds and none 
has returned! Can you get the seed and survive??? GOOD LUCK! 

• Menu display with single key commands for smooth, Easy, almost foolproof operation. 

NEW IMPROVED VERSION 

- UP TO 85 CHARACTERS PER LINE 
READABILITY 

-ADJUSTABLE AUTOMATIC KEY REPEAT 
- PROPTECT 1-23 SCREEN LINES 
- CONTROL CODE KEYBOARD 

· FULLY BASIC COMPATIBLE 
· DISPLA Y FORMATS OF 2H ·,o 2c>!i CHARACTERS PER I.INE 
· FULL % UPPER/LOWER CASE CHARACTERS 
· MIXED GRAPHICS & TEXT OR SEPAHATE 

GRAPHIC & TEXT SCREENS 
· INDIVIDUAL CHARACTER HIGHLIGHTING 
· REVERSE CHARACTER H IGHLIGHT MODE 
· WRITIEN IN FAST MACHINE l ANG UAGE 
·AUTOMATIC RELOCATES TO TOP OF lh;:l2K 
· AUTOMATICALLY SUPPORTS h4 K nl RAM WITH RESET CONTROl. 
· REVERSE SCREEN 
· ON SCREEN UNDERLINE 
· DOUBLE SIZE CHARACTER S 
· ERASE TO END OF LINE 
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· ERASE TO END OF SCREEN 
· HOME CURSOR 

Circle Reader Service card #335 CEH 
~DniP · BELL TONF. CHARACTER 

· HONE CURSOR & CLEAR SCREEN 
· REQUIRES ONLY 2K OF RAM 5566 Ricochet Avenue Las vegas. Nevada 89110 
· COMPATIBLE WITH ALL TAPE & DISK SYSTEMS (702) 452·0632 

Screen Enhancement Program Comparison C hart 
PROGRAM FEATURES HI· RES II HI· RES I BRAND X 

NEW OLD 

Upper/Lower ca se rh Macters Yes Yes Yes 
Mi xed Text and C,r,phics Yes Yes Yes 
Sep<Hate Text & { ;raphics Yes Yes No 
Print @ full \<· imrk·mented Yes Yes Yes 
Print @ on all line lengths Yes Yes 51 only 
Different line l.·ngths 2R lo2oo lg)2R 10 2SS lgl 51 only ( I I 
Auto matic Kl?v Repl?a t Yes Yes Yes 
Adjustable Kev Repea~ Yes No No 
Auto Repeat 1)1sab le Yes No No 
Erase to end of line/screen Yes Yes Yes 
Home Cursor Yes Yes Yes 
Solid or Blinking Cur:;or Yes No Yes 
CLS command supponed Buff/Bi<lck Buff/Black Buff/Black 
X. Y Coordinate Cursor 

Positioning Yes Yes Nn 
Double Size Characters Yes Yes No 
I nd ivid ua 1/Cont in unus 

o~~~~;~~~t iU~derlining Yes Yes No 
Yes Yes No 

CleM Key fun ctiona l Clear/L ke ysCier.r kev No 
16 ]2 & 64 K Supported Yes Yes Yes 
Green or Blilck Background 

Color Yes Nn No 
!Jual Charac tl'r se ts for 

Enhanced 64 tmd H:l 
Charac ters per line display Yes 

Pro tected Screen Lines 
Nn No 

Fu(1fC~~~~~rC~~e~ Kevboard 
I In 21 Nn No 

lor Scrl'en control directly 
from the keyboard Yes Nn No 

Programm?lble Tab Chilrac tw 
Nn Nn Spacing Yes 

Ful l Sc rel'n Reve rse Function Yes Yes No 
Sv.•itch to & from the S tandard 

16 by 12 Screen for full 
No compa tabili tv Yes Nn 

On Error GotO Func tion No No Yes 
Extended Basic Required Nn Yes Yes 
All Machine Langu?lge Program Yes Yes Yes 
RAM Required in addition to 

2K Screen RAM 2 K 2K 
Program Price (Tape) $24 <Jo $ 19% $2g% 

VISA. MASTERCARD AND C.O.D. ACCEPTED 



BARDEN'S BUFFER 

Pi to 10,000 Digits 

I magine this scene: A friend who 
owns an Apple lie or IBM PC walks 
into your house and makes his usual 

remark about your "toy CoCo ." 
"What's it doing now," he says with a 
sneer, "warming up?" Casually flicking 
a piece of chad off the keyboard, you 
reply, "No, actually it's calculating pi to 
10,000 digits ... " 

This was the scene I envisioned when 
I firsf planned this article. Many hours 
later, I'm a little weary, but still enthu­
siastic about this month's topic, even 
though 10,000 digits may be a little 
optimistic. Imagine using your CoCo's 
number crunching ability to calculate pi 
to thousands of decimal places, some­
thing that was never really done until 
the 1950s! A little background might 
explain the problem. 

Pi through History 
Pi, of course, is the ratio of the 

distance around a circle to the diameter 

Bill Barden has written 27 books and 
over 100 magazine articles on various 
computer topics. His 20 years expe­
rience in the industry covers a wide 
background: programming, systems 
analyzing and managing projects rang­
ing from mainframes to microcompu­
ters. 
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of the circle. As many of you know, pi 
is approximately 3.1416. A circle with 
a diameter of 10 inches, for example, 
has a circumference of about 31.416 
inches. It's important to note that pi is 
an irrational number- it's not "even" 
and goes on to infinity as a never ending 
fraction. The fraction appears to be 
made up of random digits . Translating 
the digits into text characters, for 
example, would produce every book 
ever written somewhere within the first 
billions of billions of digits. 

(Speaking of "bilyuns and bil­
yuns" . .. an interesting note here. Carl 
Sagan, in his new fictional work, Con­
tact, uses the premise that somewhere 
after the first umpteen digits, pi is not 
random, but has an encoded figure in 
computer graphics of a circle, presum­
ably put there by the Creator as proof 
that He exists!) 

Believe it or not, the Babylonians had 
calculated pi to be 3Ys by about 2000 
B.C. Even more incredible, the Chinese 
had arrived at a value of pi of 3. I4I59 
by 264 A.D., an accuracy of 0.0003%! 

Early calculations of pi used a meth­
od that inscribed thousands of polyg­
ons, as shown in Figure I. The approx­
imation of a circle by polygons gave pi 
to within 35 decimal places by the 1600s. 
At that point, however, differential 
calculus was discovered , and it was 

found that pi could be expressed as an 
infinite series of terms. The best known 
of these series for pi was discovered by 
Leibniz in I674: 

pi = 4(1 - I I 3 + I I 5 - I /7 + . . . ) 

__./,";Polygon 
,.- 1Multl-slded v Shape) 

Circumference = 85 
Length of S can be 
found by Geometry 

Figure 1: Finding Pi by 
Inscribed Polygon 

Try it with a BASIC program. It works, 
but requires hundreds of terms to get 
even several digits of accuracy. From the 
moment the infinite series method was 
discovered, a race for calculating pi to 
the most places ensued, just as it had 
with polygon approximations. Machin 
discovered a useful series in I706, one 
that converged very quickly - only a 



few terms were required to yield pi to 
a dozen places or so: 

pi= 16(1 /5- 1/ (3*5"'3) + 1/(5*5"'5 2- .. . ) 
-4(1/239 + 1/(3*239"'3)- (1/(5*239"'5) + ... ) 

The Machin series and others have 
been used in recent times to calculate pi 
to thousands of places on large main­
frame computers, just as they are typ­
ically used to search for special prime 
numbers (Mersenne primes of the form 
2AN- 1). There's really not a great deal 
of use for the next hundred thousand 
places of pi or the next Mersenne prime, 
but it's fun to do because, like Mt. 
Everest, pi is there. And besides, maybe 
there is that graphical representation of 
a circle after the billionth digit or so. 

(An excellent and fascinating treat­
ment of the history of pi from ancient 
times to the computer age is contained 
in the book A History of Pi by Peter 
Beckmann [St. Martin's Press, 1971].) 

Because It's There 
In this column we'll show you how to 

compute pi to many places - up to 
10,000 decimal digits if you're so in­
clined (and have a few years)! It won't 
be an easy task, but it can be a fun 
project, and it's a perfect squelch to that 
friend or neighbor who owns an Apple 
lie, IBM PC or Cray X-MP. (This 
column took about three times the 
nominal time to research and write, but 
I still had fun.) 

Multiple-Precision Variables 
One basic question in computing pi 

is how 10,000 digits can be represented 
in a computer system. There are several 
alternatives. You could store one digit 
in each byte, or maybe two digits in four 
bits, two per byte. Each four bits would 
be binary coded decimal, or bed. How­
ever, bed is a little messy to work with 
for divides, although it's great for adds 
and subtracts. You could also use tried 
and true binary. A little review of binary 
probably won't hurt at this point. 

A byte can hold eight bits - values 
of 00000000 through 11111111 or zero 
through 255. Two bytes can hold zero 
through 65,535. Four bytes can hold 
zero through 4,294,967,296. As a matter 
of fact, you can make the binary oper­
and as lai:ge as you wish. A good rule 
of thumb is that each 3.5 bits can hold 
one decimal digit. So 10,000 decimal 
digits require about 35,000 bits, or 
about 4,375 bytes. A better calculation 
of this is 10,000 divided by log base 10 

of 2 = 10,0001.301 or 33,219+ bits, 
4, 152+ bytes. 

We'll use up to 4,154 bytes, therefore, 
to hold up to 10,000 decimal digits. For 
the sake of convenience in the following 
discussion, we'll call these 4, 154-byte 
variables, MPVs or Multiple-Precision 
Variables. We'll need a number of these 
MPVs, some to hold temporary results 
and some to hold the final results, just 
as we use several variables in a BASIC 

program. 

Scaling and Division 
The next major problem is the actual 

calculation - how can we divide l by 
239, for example? In BASIC it is done by 
floating-point variables. We can't use 
floating-point here because we need the 
exact numbers to be represented. Typ­
ical BASIC floating-point variables only 
allow 16 decimal digits of precision -
we need thousands of digits of preci­
sion! 

To accomplish addition, subtraction, 
multiplication and division of the terms 
in the calculation, we'll use only integer 
arithmetic. A question you might be 
asking, though, is how can we get 
fractional results with integers? The 
answer is an old technique, dating back 
to the '50s or beyond - scaled numbers. 
Instead of using 1 in the term 1 I 239, 
we'll scale up the numerator by a factor 
of 10 followed by 10,000 zeros (for the 
maximum case), so the term becomes 
10,000,000,000 ... ,0001239. The result of 
the divide and other operations is 
always an integer number, and we can 
stick in the decimal point when we print 
the answer. I'll show you how it works 
shortly. The results of all adds, sub­
tracts, multiplies and divides are kept in 
the MPVs in integer form, without 
fractions. 

The Algorithm 
In a difficult problem such as this, it's 

best to have a good algorithm before 
you go charging off into the actual code. 
There are many ways this calculation 
can be implemented, but the plan I came 
up with follows. First, the variables: 

I) Use three MPVs, called TEMPI, 
TEMP2 and SUM. 

2) Use a 16-bit variable called DIV­
SOR to hold the 1, 3, 5, 7, etc., . . . to 
be divided into the term. 

3) Use a J 6-bit variable called LAST 
to hold the last divisor to test for the end 
of each of the two sets of divisions. 

4) Use an eight-bit variable called 
ODDEVN to control whether the term 

is added to or subtracted from the 
subtotal. 

Now the actual plan, divided into two 
parts, is computation of the first set of 
terms and calculation of the second set 
of terms: 

SUM <- ~ 
TEMP1 <- 1 
LAST <- XXXX 
ODDEVN <- 1 
DIVSOR <- 1 
while DIVSOR < LAST ao 

b e gin 
if DIVSOR- 1 then TEMPI <- TEMPl/5 else 

TEMPI <- TEMPl/25 
TEMP2 <- TEMPI 
TEMP2 <- TEMP2/DIVSOR 
if ODDEVN-1 then SUM <- SUM + TEMP2 else 

SUM <- SUM - TEMP2 
DIVSOR <- DIVSOR + 2 
flip ODDEVN to 1 if j! or IJ if 1 

end 
SUM <- SUM*4 
TEMPI <- 1 
LAST <- XXXX 
ODDEVN <- ~ 

DIVSOR <- 1 
while DIVSOR < LAST do 

begin 
if DIVSOR-1 the n TEMPI <- TEMP1/239 else 

TEMPI <- TEMPl/(239*239) 
TEMP2 <- TEMPI 
TEMP2 <- TEMP2/DIVSOR 
if ODDEVN-1 then SUM <- SUM + TEMP2 else 

SUM <- SUM - TEMP2 
DIVSOR <- DIVSOR + 2 
flip ODDEVN to 1 if ~ or ~ if 1 

end 
SUM <- SUM*'• 

In case you're not familiar with the 
notation used here, it's a form of"PDL" 
or Program Design Language. Varia­
bles are indicated by uppercase. The 
arrows indicate that a variable is set to 
the terms on the right-hand side of the 
equation. The begin and end words 
mark the beginning and ending of a 
block of operations. The while function 
means that the following block is to be 
done as long as the condition is true, in 
this case DIVSOR less than LAST. You 
can see that the sequence is divided into 
two parts, one for the 5125 divides, and 
one for the 239 I (239*239) divides. 

If you don't see how this works, try 
the algorithm with paper and pencil. 
Note that variable TEMP 1 holds 1 I 5 
the first time through, 1 I SA 3 the next 
time, 11 5A5 the next time, and so forth 
(or 11239, etc., for the second part). The 
current DIVSOR is divided into the 
current power of '5' (or power of 239 
term). The result is then added to or 
subtracted from the SUM. 

The "LAST" values are not obvious. 
The values represent the last divisor 
(preceding the power) to be used . This 
divisor equals the power of the current 
term. Each term of the first set is smaller 
than the preceding term by about 1 I 
25th. Each term of the second set is 
smaller than the preceding term by 
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about 1 j (239*239). Divide the number 
of decimal digits in the MPV by .69897 
and add 10 percent of that for the LAST 
value for the first set. For example, if 
you're working with 10-byte MPVs, the 
80 bits can hold about 22+ decimal 
digits, so use 22+ / .69897 or 33 + 3 = 37 
as the LAST value. (LAST values must 
be odd.) Divide the number of decimal 
digits by 2.37 for the LAST value for the 
second set. In this example, 22+ / 2.37 
gives you 9+, or II to be safe. 

Planning the Modules 
The structure of the program is 

shown in Figure 3. Like a lot of pro­
grams, this structure didn't just jump 
from head to paper, but was modified 
during the design and coding process . 
There are 10 modules in the program. 

We'll start with the easiest ones first 
(perhaps you've noticed this flaw in my 
character by now) SHIFT shifts an 
MPV one bit to the left. This doesn't 
sound like much, but remember that all 
the bytes ofthe MPV, from a few bytes 
to 4, 154 bytes, must be shifted with the 
high-order bit going into the low-order 
bit of the next higher byte, as shown in 
Figure 4. 

Before SHIFT 

Byte N 

(MPV) -- -1 ____ __, 1010 1011 

After SHIFT 

Figure 3: PI Program Structure 

Byte N+1 Byte N+2 

1000 1001 1010 11ii]- <I> 

The only thing that's been left out of 
the algorithm is the scaling. In fact, '1' 
is not put into the MPV - a power of 
10 is, such as 10,000,000 .. . ,000. This 
poses a problem. How can you figure 
out the value to store into the MPV for 
the power of 10? For short length 
MPVs, it's easy. If the MPV is one byte, 
for example, you'd use $64, equivalent 
to 100. For two bytes, you'd use $2,710 
for 10,000. When you're working with 
10 followed by 10,000 zeros, though, it 
becomes impossible to calculate the 
actual value to be put into the MPV, or 
at least terribly difficult. About the only 
efficient way to do it is to let the com­
puter do it for you. 

(MPV) - - -Lj _o_1_o_1_o1_1_1_.Jj~~ 

One way to store a power of 10 is to 
put 10 into the bottom of the MPV and 
then keep multiplying by 10. Because I 
wanted to be able to use any length 
MPV from several bytes to 4, 154 bytes, 
I chose this method: 

Figure 4: Multiple Byte Shifting 

MPV <- 1 
while highest byte of MPV - zero do 

begin 
MPV <- MPV*l~ 

end 

The result of this operation is shown 
for several lengths of MPVs in Figure 
2. 

Easy Modules 
LOADZ loads a zero into all bytes of 

the MPV. 
LOADO first loads a zero into all 

bytes of the MPV. A scaled one is then 
loaded into the MPV. This involves 
loading' 1' into the low-order byte of the 
MPV and then multiplying by 10 as 
described above. 

MOVE moves all the bytes of one 
MPV into a second MPV, a simple copy 
operation. 

1 Byte 0000 0001 

2 Bytes 0000 0011 

3 Bytes 

0000 0001 

* = Highest Byte 

1110 1000 11 1110 10002 = 100010 = 
1x10x10x10 

1000 0110 1 1010 0000 

1 1000 0110 1010 00002 = 10 000010 = 
1x10x10x10x10x10 

Figure 2: Scaling a Value 
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ADDSUB adds the contents of one 
MPV (the "source" MPV) to the con­
tents of a second MPV (the "destina­
tion" MPV), or subtracts the two 
MPVs. In doing this, any "carry" or 
"borrow" must be carried over to the 
next byte, just as in decimal addition or 
subtraction. 

The Heart of the Program 
DIVIDE is the heart of the program. 

This subroutine must be as fast as 
possible to cut down on the program 
overhead . The structure of DIVIDE is 
shown in Figure 5. A 16-bit divisor 
(DIVSOR or 5 or 239) is divided into 
the MPV. The MPV is shifted into 
Register D one bit at a time. For each 
shift, a test is made to see whether the 
divide will "go." If so, a subtract of the 
divisor is done and a quotient bit is set 
to '1 '. If not, the quotient bit is set to 
'0'. Directly after the dividend is shifted 
into D, the next quotient bit is filled into 
the low end of the MPV. At the end of 
the divide, the quotient bits have filled 
up the entire MPV and the remainder 
of the divide is in D. 

Other Modules 
TERM is the subroutine that actually 

carries out the calculation of each term, 



Carry of Condition Codes Quotient 
811(0 or 1) 

/ 
C A B 

o I 
Bytes of MPV J 

H.-------1---11 ),~r I --+--

There are three MPV s used in the 
program, designated TEMP 1, TEMP2 
and SUM. To change the size of the 
MPVs, set the parameter Bytes to the 
number of bytes required. The number 
of Bytes must be even due to the meth­
ods of storage and access in the pro­
gram. I used values from four up to 
hundreds. Maximum size is on the 
order of 4,154 bytes. Remember that 
changing the number of bytes also 
requires that you change the TERM 1 
and TERM2 "LAST" values. Too large 
a value for LAST and you 'll be wasting 
time; too small a value and you will lose 
digits in the answer. 

16-811 Divisor 
In Instruction 

Subtracted from 
D Register (A,B) 

If Divisor < ; (C)+( D) 

One SHIFT per 
Iteration 

Figure 5: DIVIDE Structure 

The SUM MPV is ORGed at the 
graphics display area (set this to $600 

adding or subtracting the term to SUM. 
TERM is called twice, once for each set 
of values. 

CONVR T is a convert to ASCII 
subroutine. After all of the calculations 
have been done, the result is in SUM as 
a scaled-up value. This huge binary 
number must now be converted to 
decimal by successively dividing by 10 
and saving the remainders, as shown in 
Figure 6. The remainders in reverse 
order represent the equivalent decimal 
number. Before they are printed, the 
decimal value of zero through nine is 
converted to ASCII by adding $30. The 
remainders are stored in a buffer, one 
remainder per byte. This buffer is more 
than twice as big as an MPV, so two 
MPVs and additional memory is used 
for the conversion process. 

SUM MPV Containing Binary# 

PI is the "main driver" portion of the 
program. It calls the subroutines to 
implement the calculations and gener­
ally oversees the operations. 

Low 
(3) 

(1) 

(4) 

High 

I 

{! 
/"~ 

0000 0011 

0000 0001 

0000 0100 

0000 0100 

0000 0001 

0000 0111 

-' 

y 
" -

I // 
. J )1------+-------...J 

0000 0000 - , 0000 1010 

Remainder from Last Divide 

Remainder 2nd to Last Divide 

Remainder 3rd to Last Divide 

Remainder from 2nd Divide 

Remainder from 1st Divide 

Divisor 
(10) 

The Actual Assembly Language 
I don't mind telling you that the PI 

program grew far beyond what I had 
imagined it would consist of. However, 
it's still small enough for you to follow 
fairly easily. Its structure follows the 
physical arrangement in Figure 3 and is 
listed in Listing 1. 

$30 Added to these Values to form 
ASCII Values 

Figure 6: Conversion of Final Result 

Listing 1: PINEW 

~~1~~ ************************************** 
~~11~ * PI TO 1~.~~~ DIGITS ON THE COCOI * 

~~12~ *********************************'~**** 
4~~~ ~~13~ ORG $4~~~ 

~~14~ 
4~~~ 16 ~774 ~~15~ LBRA PI 

~~16~ ************************************** 
~~17~ *BUFFERS AND WORKING STORAGE * 

~~ 18 ~ ************************************** 
~~19~ * CHANGE BYTES, TERM!, AND TERM2 FOR * 
~~2~~ * DIFFERENT RESOLUTIONS OF PI * 

~~32 ~~21~ BYTES EQU 5~ 4154 BYTES • 1~~~~ DIGITS 

for cassette systems). More about that 
later, but as you might guess, locating 
the SUM MPV in the graphics screen 
area allows you to see PI being com­
puted. 

The program is ORGed at $4000. You 
can change this to below the $4000 area 
if you have a 16K system, but will not 
be able to use larger MPVs. (The pro­
gram is about 400 bytes exclusive of the 
MPV areas.) The version shown was 
assembled with the Radio Shack Disk 
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4f1f13 

47f1B 

473D 

476F 
4771 
4772 
4774 
4776 

f1f1B5 
f1f135 
f119f1 
f1Ef1f1 
f1E32 

47f1B 

473D 
473D 

476F 

4777 CE f1E32 
477A BD 6f1 
477C CE 473D 
477F 1f18E 476F 
4783 BD 64 
4785 CC flfiBS 
4788 FD 4772 
478B 86 A9 
478D B7 4771 
479$1 cc f1f1f15 
4793 BE flf119 
4796 BD 4B2C 

4799 CE f1E32 
479C 17 $1163 
479F CE f1E32 
47A2 17 if15D 
47A5 CE 473D 
47AB 1f18E 476F 
47AC BD 3B 
47AE CC f1f135 
47B1 FD 4772 
47B4 86 A2 
47B6 B7 4771 
47B9 CC flfiEF 
47BC BE DF21 
47BF 8D 6B 

47C1 CE f1E32 
47C4 17 jH3B 
47C7 CE f1E32 
47CA 17 [1135 
47CD 86 FE 
47CF 97 6F 
47D1 CE f1E32 
47D4 1f18E 476F 
47DB 17 flf1B3 
47DB 39 

47DC BE flf132 
47DF CC flflflfl 
47E2 ED C3 
47E4 3$1 1E 
47E6 26 FA 
47E8 39 

47E9 34 6f1 
47EB BD EF 
47ED 35 6f1 
47EF 86 $11 
47Fl A7 SF 

flf122f1 TERMl EQU 181 LAST DIVISOR, GRP 1 
f1f123f1 TERM2 EQU 53 LAST DIVISOR, GRP 2 
f1f124f11 BITS EQU 8*BYTES ~# BITS IN MPV 
f1f125f1 SUM EQU $Eflf1 DISK GRAPHICS SCREEN 
f1f126f1 ENDSUM EQU SUM+BYTES LAST BYTE OF SUM 
f1927f1 RMB 18f1f1 BUFFER FOR 1f1f1f1f1 BYTES 
f1f1289 TEMP1 EQU * START OF TEMP1 MPV 
f1f129f1 RMB BYTES 
f193f19 NDTMP1 EQU * LAST BYTE OF TEMP1+1 
$1931$1 TEMP2 EQU * START OF TEMP2 MPV 
99329 RMB BYTES 
f1f133f1 NDTMP2 EQU * LAST BYTE OF TEMP2+1 
f1f134f1 SCALE RMB 2 #DEC DIGITS SCALE FACTOR 
flf135f1 ODDEVN RMB 1 $A9-ADCA; $A2=SBCA FOR ADDSUB 
f1f136f1 LAST RMB 2 HOLDS LAST DIVISOR TO BE USED 
flf1379 DIVSOR RMB 2 WORKING DIVISOR-1,3,5 , . LAST 
flf138f1 SIGN! RMB 1 f1 IF SIGNIFICANCE 
,939$1 ***************************~*~*~~~**** 
9949$1 * PI DRIVER * 
99419 ************************************** 
9942[1 PI LDU #ENDSUM POINT TO LS BYTE OF SUM+1 
f1943f1 BSR LOADZ ZERO SUM 
flf144f1 LDU #NDTMP1 LS BYTE OF TEMP1+1 
f1945f1 LDY #NDTMP2 LS BYTE OF TEMP2+1 
f1f146f1 BSR LOADO LOAD 1 TO TEMP1 (SCALE) 
flf147f1 LDD #TERM1 TERMINATOR 
9948$1 STD LAST LAST DIVISOR 
flf149f1 LDA #$A9 SET ADD FOR FIRST TERM 
99599 STA ODDEVN ADD/SUB FLAG 
99519 LDD #5 FOR FIRST DIVIDE 
9952$1 LDX #25 FOR SUBSEQUENT DIVIDES 
9953$1 JSR TERM CALCULATE FIRST GROUP VALUE 
f1f154f1 * NOW HAVE FIRST GROUP VALUE - MULTIPLY BY 4 
f1f155f1 LDU #ENDSUM LS BYTE OF SUM+1 
f1f156f1 LBSR SHIFT SUM<- *2 
flf157f1 LDU #ENDSUM LS BYTE OF SUM+1 
f1f1589 LBSR SHIFT SUM<=SUM*4 
f1959f1 LDU #NDTMP1 LS BYTE OF TEMP1+1 
f1f169f1 LDY #NDTMP2 LS BYTE OF TEMP2+1 
flf161f1 BSR LOADO LOAD 1 TO TEMP1 (SCALE) 
9962$1 LDD #TERM2 TERMINATOR 
9f163f1 STD LAST LAST DIVISOR 
flf164f1 LDA #$A2 SET SUBTRACT FOR FIRST TERM 
99659 STA ODDEVN ADD/SUB FLAG 
f1f166f1 LDD #239 FOR FIRST DIVIDE 
99679 LOX #57121 FOR SUBSEQUENT DIVIDES 
9968[1 BSR TERM CALCULATE SECOND GROUP 
9f169f1 * NOW HAVE PI/4 - MULTIPLY BY 4 AGAIN 
f1f17f1f1 LOU #ENDSUM LS BYTE OF SUM+1 
flf171f1 LBSR SHIFT SUM<-SUM*2 
9972$1 LOU #ENDSUM LS BYTE OF SUM+1 
f1f173f1 LBSR SHIFT SUM<- SUM*4 
flf174f1 LOA #-2 PRINTER CODE 
9f175f1 STA $6F ROUTE OUTPUT TO LP 
9f176f1 LOU #ENDSUM LS BYTE OF SUM+1 
flf177f1 LOY #NDTMP2 LS BYTE OF TEMP2+1 
f1f178f1 LBSR CONVRT CONVERT AND PRINT 
f1f179f1 RTS RETURN TO BASIC 
9f18f1f1 ************************************** 
9981$1 * LOAD f1 SUBROUTINE * 
f19B2f1 * ENTRY : BYTES=SIZE OF MPV IN BYTES * 
9983$1 * (U) =END OF MPV+1 * 
f1984f1 ************************************** 
9$1859 LOADZ LDX #BYTES GET # BYTES 
flf1B6f1 LDD #fl LOAD f1 
f1987f1 LOAf11f1 STD , --U STORE f1 
$19889 LEAX -2,X DECREMENT COUNT 
9989[1 BNE LOA91f1 GO IF NOT DONE 
999f1f1 RTS RETURN 
f1f19lf1 ************************************** 
f1f192f1 * LOAD 1 AND SCALE SUBROUTINE * 
f1f193f1 * ENTRY: (U) - END OF MPV+1 * 
9f194f1 * (Y) =END OF TEMP MPV+1 * 
f1f195f1 * EXIT : 1 * SCALE FACTOR LOADED * 
9f196f1 * SCALE SET TO SCALE FACTOR * 
f1f197f1 ************************************** 
9$1989 LOADO PSHS Y, U SAVE POINTERS 
f1f199f1 BSR LOADZ ZERO MPV 
f11f1f1f1 PULS Y,U RESTORE POINTERS 
$11919 LOA #1 1 
f11f12f1 STA -1 , U STORE FOR SHIFT AND ADD 
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Assembler (26-3254). Use the I SR 
option and assemble to disk as 
PINEW/BIN. 

A BASIC driver is shown in Listing 2. 
This driver simply loads the PINEW/ 
BIN module, sets the graphics mode. 
then executes the PI program. 

Listing 2: PI BAS I C 

1~~ CLEAR 2~~,&H3FFF 
11~ LOADM "PINEW/BIN" 
12~ DEF USR~=&H4~~~ 
13~ SCREEN 1,1 
14~ PMODE 1 
15~ PCLS 
16~ A=USR~(~) 
17~ GOTO 17~ 

Program Notes 
Many of the subroutines use address 

pointers passed in Register U registers 
or U and Y. These pointers usually point 
to the end of an MPV plus '1 '. The 
reason for this is that auto­
decrementing is used in many subrou­
tines. A pointer to the MPV points to 
the low-order byte, as operations such 
as multiple-precision adds and sub­
tracts and shifts start there. An instruc­
tion such as STD- ,--U (LOADZ) decre­
ments Register U before the instruction 
is executed. After the decrement, the 
pointer points to the last 16-bit value. 
An autodecrement of ,-U works sim­
ilarly, except the pointer points to the 
last byte after the auto-decrement. 
Using auto-decrement saves an LEAU 
-1, U or similar instruction. 

The name of the game in much of this 
code is efficiency, especially in subrou­
tines such as SHIFT and ADDSUB, 
which are used constantly. In DIVIDE, 
for example, good programming prac­
tice calls for using a divisor on the stack, 
or at worst, a memory variable. How­
ever, the divisor in DIVIDE is stored in 
an immediate instruction field just for 
the sake of squeezing out some extra 
speed by eliminating the instructions 
required in the multiply loop. 

The LOADO subroutine uses a mul­
tiply of times 10 after initially storing a 
'1 '. We could have used a generic mul­
tiply subroutine here, just as the DI­
VIDE is a generic divide. However, we 
used a well-known trick multiply - a 
type of shift and add. Multiplying by 10 
is equivalent to shifting one bit left, 
saving the result as X2, shifting twice 
again to get eight times the original 
value, then adding the saved X2 term. 
The shift is done by the SHIFT subrou-



tine, which we already have, and the 47F3 7F 476F iJ1iJ3iJ CLR SCALE RESET SCALE FACTOR 
multiple-precision add by ADDSUB. 47F6 34 6iJ fHiJ4iJ LONiJ1iJ PSHS Y,U SAVE POINTERS 

The ADDSUB subroutine stores the 47F8 17 iJ1~7 iJ1iJ5iJ LBSR SHIFT X2 

flag for add or subtract into the OP3 47FB 35 6iJ iJ1iJ6iJ PULS Y,U GET POINTERS 
47FD 34 6iJ iJ1iJ7iJ PSHS Y,U SAVE POINTERS 

instruction. The flag is also the actual 47FF 1E 23 iJ1iJ8iJ EXG Y,U SWAP Y,U 
opcode used for ADCA or SBCA. The 48iJ1 17 ~iJB~ iJ1iJ9iJ LBSR MOVE SAVE X2 

two instructions are the same format 48~4 35 6iJ iJlliJiJ PULS Y,U GET POINTERS 

otherwise. 
48iJ6 34 6iJ iJ11liJ PSHS Y,U SAVE POINTERS 
48iJ8 17 iJiJF7 ~112iJ LBSR SHIFT X4 

The CONVERT subroutine uses a 48iJB 35 6iJ iJ113iJ PULS Y,U RESTORE POINTERS 

common method of converting from 48iJD 34 6iJ ~114iJ PSHS Y,U SAVE POINTERS 

binary to decimal. Divide any binary 48iJF 17 iJiJFiJ iJ115iJ LBSR SHIFT X8 
.2 35 6~ iJll6iJ PULS Y,U RESTORE POINTERS 

number by 10. Save the remainder and 4814 34 6iJ iJll7iJ PSHS Y,U SAVE POINTERS 
divide the quotient by 10 again. Con- 4816 86 A9 iJ118iJ LOA #$A9 ADD CODE 

tinue this process until the quotient 4818 BD 48EF iJ119iJ JSR ADD SUB X8 + X2 - X1iJ 

reduces to zero. The remainders, in 
481B 35 6iJ ~12iJiJ PULS Y,U GET POINTERS 
4810 FC 476F ~121iJ LDD SCALE SCALE IS COUNT OF DIGITS 

reverse order, are the equivalent de- 482iJ C3 iJiJiJl iJ122iJ ADDD #1 BUMP BY 1 

cimal number. In this case we don't need 4823 FD 476F iJ123iJ STD SCALE STORE 

to know how many digits are in the 
4826 A6 C8 CE iJ124iJ LOA -BYTES,U POINT TO FIRST BYTE 
4829 27 CB iJ125iJ BEQ LONiJ1iJ GO IF NOT NORMALIZED 

number to be converted, because that's 482B 39 iJ126iJ RTS RETURN 
handled automatically - the process iJ12 7 iJ **********************~A A~ A A A A A I<****** 

stops when the quotient (residue, really) iJ128iJ * CALCULATE TERM SUBROUTINE * 
iJ129iJ * ENTRY: (LAST)-~ST DIVISOR VALUE * 

disappears. ~13iJiJ * (D) - FIRST DIVISIOR - 5/239 * 
We could have added a decimal point iJ131iJ * (X)-SUBSEQUENT DIVISORS * 

after the first decimal digit in printing ~132iJ * (ODDEVN) - ADD OR SUB OP CODE * 
~133iJ * EXIT: (SUM) HOLDS FINAL VALUE * 

out the answer- it must be '3'. How- iJ 13 4~ ************************************** 
ever, we left it off in this version, having 482C FD 484D ~135iJ TERM STD TPiiJ2~+1 STORE 5 OR 239 

been beaten into apathy by the pro- 482F BF 4848 iJ136iJ STX TOP1+1 STORE 25 OR 239*239 

gram. It might also have been nice to 4832 cc ~iJiJ1 iJ137iJ LDD #1 SET DIVISOR TO 1 
4835 FD 4774 iJ138iJ STD 'DIVSOR STORE DIVISOR 

format the printout by arranging the 4838 FC 4774 iJ139iJ TPiiJ1iJ LDD DIVSOR GET DIVISOR 
data into groups of 10 digits. (All of this 483B 1iJB3 4772 iJ14iJP CMPD LAST TEST FOR LAST 

will be done in the next version.) 483F 22 4C iJ141iJ BHI TPiiJ9iJ GO IF DONE 
4841 1iJ83 iJiJ~1 iJ142iJ CMPD #1 TEST FOR DIVISOR-1 
4845 27 iJ5 iJ143iJ BEQ TPiiJ2iJ GO IF SO 

Seeing the Calculations 4847 cc ilililil iJ144iJ TOP1 LDD #iJ SQUARED TERM 
484A 2iJ iJ3 iJ145iJ BRA TP!iJ3iJ CONTINUE 

As I mentioned, PI actually lets you 484C CC ililil~ iJ146iJ TPiiJ2iJ LDD #iJ SQ RT TERM 
see the SUM term being calculated. 484F CE 473D iJ147iJ TPiiJ3iJ LOU #NDTMP1 LS BYTE OF TEMP1+1 

When PI is executed, you'll see the 4852 80 6C iJ148iJ BSR DIVIDE TEMP1/5 OR TEMP1/25 
4854 CE 476F iJ149iJ LOU #NDTMP2 LS BYTE OF TEMP2+1 

screen clear. No further screen activity 4857 1iJ8E 473D iJ15iJiJ LDY #NDTMP1 LS BYTE OF TEMP1+1 
occurs while LOADO loads a scaled 'I' 485B 8D 57 9151iJ BSR MOVE TEMP2<-TEMP1 

into the first MPV. After this fill, 485D FC 4774 91529 LDD DIVSOR GET CURRENT DIVISOR 

however, the screen is partially filled 
4869 CE 476F 91539 LOU #NDTMP2 LS BYTE OF TEMP2 
4863 8D 5B 9154iJ BSR DIVIDE TEMP2<- TEMP2/DIVISOR 

with data. The amount of data depends 4865 CE 9E32 91559 LOU #END SUM LS BYTE OF SUM+1 
upon the number of bytes you have 4868 1iJ8E 476F 91569 LOY #NDTMP2 LS BYTE OF TEMP2+1 

selected for the MPVs and the screen 486C B6 4771 iJ157iJ LOA ODDEVN GET ADD/SUB FLAG 
486F 17 iJ97D 91589 LBSR ADDSUB ADD/SUB TO TEMP2 TO SUM 

mode used in the BASIC driver. The 4872 FC 4774 iJ159iJ LDD DIVSOR GET CURRENT DIVISOR 
screen data represents the first value in 4875 C3 iJ992 9169iJ ADDD #2 DIVISOR<-DIVISOR+2 

SUM - the first term of the first set. 4878 FD 4774 iJ161iJ STD DIVSOR SAVE FOR NEXT DIVIDE 

As the program number crunches away, 
4878 B6 4771 iJ162iJ LDA ODDEVN GET ADD/SUB FLAG 
487E 81 A9 iJ1639 CMPA #$A9 ADD? 

you'll see the data change, each change 4889 27 94 iJ164iJ BEQ TPI94~ GO IF ADD 

occurring to portions of the data further 4882 86 A9 iJ165~ LDA #$A9 SET TO ADD 

and further to the right and down, 4884 29 iJ2 9166iJ BRA TPI95iJ CONTINUE 
4886 86 A2 9167iJ TPiiJ4iJ LDA #$A2 SET TO SUB 

representing less and less significant 4888 B7 4771 91689 TPI959 STA ODDEVN STORE FOR NEXT ADD/SUB 
digits. If you're running a version of the 488B 29 AB iJ169iJ BRA TPI91iJ LOOP 

program that prints many digits, with 488D 39 917iJP TPIP9P RTS RETURN 
iJ1719 ***************AAAA.AAAA************** 

significant time delays between term iJ172iJ * CONVERT MPV TO DECIMAL AND PRINT * 
updates, keep your eye on a spot on the iJ173iJ * ENTRY: (U) - END OF SOURCE MPV+1 * 

screen until the next change to zero-in iJ1749 * (Y)-END OF DEST+1 2X MPV + * 

on the digit positions being modified. iJ175iJ * EXIT: SOURCE DIGITS PRINTED IN DEC* 
iJ1769 *****************AAA~A~A~************* 

After the first set of data has been 488E 34 2iJ iJ177iJ CONVRT PSHS y SAVE END OF DEST AREA 
calculated, you'll see the next set of 489P cc ~9iJA j1178iJ CON91iJ LDD #1iJ DIVISOR FOR CONVERT 

terms changing the data area. This set 4893 34 69 ~179iJ PSHS U,Y SAVE PARAMETERS 

converges more rapidly. It starts from 
4895 8D 29 iJ18pp BSR DIVIDE X/1P 
4897 35 6iJ 9181iJ PULS U,Y RESTORE 

the high-order digits as well, but moves 4899 E7 A2 iJ1829 STB ,-Y SAVE REMAINDER 

much faster through the screen area. 489B B6 4776 iJ18311 T.DA SIGN I GET SIGNIF FLAG 
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RAINBOWfeat/PCMfeat 
Chicago, Illinois 
Dates: May 23-25, 1986 
Hotel: Hyatt Regency-Woodfield 
Rooms: $60 per night, 

single or double 
Advance Ticket Deadline: 

May 16, 1986 

R AINBOWfest is the 
only computer show 
exclusively dedi-

cated to your Tandy Color 
Computer. Nowhere else 
will you see as many pro­
ducts, have access to the 
top experts, or be able to 
attend free seminars. It's the 
next best thing to receiving 
the latest issue of THE RAIN­
BOW in your mailbox! 

Every RAINBOWfest fea-

tures many delightful sur­
prises. It's a great opportu­
nity for commercial pro­
grammers to show off new 
and innovative products for 
the first time. You get the 
jump on new capabilities for 
your CoCo. In exhibit after 
exhibit, there are demon­
strations, opportunities to 
experiment with software 
and hardware, and special 
RAINBOWfest prices. 

You can set your own 
pace between visiting ex­
hibits and attending the val­
uable, free seminars on all 
aspects of your CoCo -
from improving BASIC skills 
to working with the sophis­
ticated OS-9 operating sys­
tem. 

Many of the people who 
write for THE RAINBOW - as 
well as those who are writ­
ten about - are there to 



meet you and answer your 
questions. You'll also meet 
lots of other people, just like 
you, who share your inter­
est in the Color Computer. 
It's a person-to-person 
event, as well as a tremen­
dous learning experience, 
in a fun and relaxed atmos­
phere. 

To make it easier for you 
to participate, we schedule 
RAINBOWfests in three 
parts of the country. If you 
missed the fun in Palo Alto, 
California, why don't you 
make plans now to join us in 
Chicago? For members of 
the family who don't share 
your affinity for CoCo, 
you'll be comfortable know­
ing that RAINBOWfest is 
located in an area with 
many other attractions. 

The Hyatt Regency­
Woodfield offers special 
rates ($60, single or double 
room) for RAINBOWfest. 
The show opens Friday eve­
ning with a session from 7 
p .m. to 10 p.m. It's a 
daytime-only show Satur­
day - the CoCo Commu­
nity Breakfast (separate 
tickets required) is at 8 a.m., 
then the exhibit hall opens 
promptly at 10 a.m. and runs 
until 6 p.m. There will be no 
exhibition hours or semi ­
nars Saturday evening . On 
Sunday the exhibit hall 
opens at 11 a.m. and closes 
at 4 p.m. 

Tickets for RAINBOWfest 
may be obtained directly 
from THE RAINBOW. We'll 
also send you a special 
reservation form so you can 

get your special room rate. 
Come to RAINBOWfest! 

1 " ' J~:-\ .~- Your admis­
~J::;J al- sion to RAIN-
BOWf t also entitles you to 
visit CMfest! It's a show 
focusing on Tandy's new 
generation of computers­
the Tandy 1000, 1200, 2000 
and 3000 MS-DOS compu­
ters, and the Tandy 100, 200 
and 600 portables. 

PCMfest is sponsored by 
our sister publication, PCM, 
The Personal Computer 
Magazine for Tandy Com­
puter Users. The show will 
be in the same location as 
RAINBOWfest and the ex­
hibit hours will be exactly 
the same. If you use one of 
the newer Tandy compu­
ters, don't miss it. 

YES, I'm coming to Chicago! I want to save by buying tickets now at the special advance sale price. 
Breakfast tickets require advance reservations. 

Please send me: 

__ Three-day tickets at $9 each total __ 

__ One-day tickets at $7 each total __ 

Circle one: Friday Saturday Sunday 
__ Saturday CoCo Breakfast at $12 each total __ 

Handling Charge $1 $1 .00 

TOTAL ENCLOSED __ 
(U .S. Currency Only, Please) 

D Also send me a hotel reservation card for the Hyatt 
Regency-Woodfield ($60, single or double room). 

Name (please print) -----------­

Address ---------------
City State ___ _ 

Telephone ZIP __ _ 
Company _____________ ___ 

D Payment Enclosed, or Charge to: 

D VISA D MasterCard D American Express 
Account Number ___________ _ 
Exp. Date _____________ _ 

Signature--------------

Make checks payable to: The RAINBOW. Mail to: RAINBOWfest, The Falsoft Building, 9509 U.S. Highway 42, P.O. Box 385, Prospect, 
KY 40059. To make reservations by phone, call : (502) 228-4492. 

Advance ticket deadline: May 16, 1986. Orders received less than two weeks prior to show opening will be held for you at the door. Tickets will 
also be available at the door at a slightly higher price. Tickets will be mailed six weeks prior to show. Children 4 and under, free; over 4, full 
price. 



489E 27 Fl1 

48AI1 A6 Al1 
48A2 8B 311 
48A4 34 211 
48A6 AD 9F Al1f12 
48AA 35 211 
48AC 1j!'AC E4 
48AF 23 EF 
48B1 35 211 
48B3 39 

48B4 BE 111132 
48B7 EC A3 
48B9 ED C3 
48BB 3j!' 1E 
48BD 26 FB 
48BF 39 

48C9 FD 48DE 
48C3 FD 48E3 
48C6 198E 9199 
48CA 86 91 
48CC B7 4776 
48CF CC 9999 
48D2 34 49 
48D4 8D 2C 
48D6 35 49 
48D8 59 
48D9 49 
48DA 25 96 
48DC 1983 911119 
48E9 25 98 
48E2 83 9999 
48E5 6C 5F 
48E7 7F 4776 
48EA 31 3F 
48EC 26 E4 
48EE 39 

9184j!' BEQ CONj!'19 GO IF Q NOT 11 
111859 * NOW PRINT FROM (Y) 
l1186j!' CONI1211 LDA ,Y+ GET DIGIT 11-9 
1118711 ADDA #$39 CONVERT TO ASCII 
1118811 PSHS Y SAVE POINTER 
1118911 JSR [ $AI1112J PRINT 
11191111 PULS Y RESTORE POINTER 
1119111 CMPY ,S TEST FOR END 
111929 BLS CONI1211 GO IF NOT END 
111939 PULS Y RESET STACK 
1119411 RTS RETURN 
1119 59 ************************************** 
1119611 * MOVE ONE MPV TO ANOTHER * 
1119711 * ENTRY: BYTES=SIZE OF MPV IN BYTES * 
111989 * (U)=END OF DEST MPV+1 * 
1119911 * (Y) - END OF SOURCE MPV+1 * 
1121199 * EXIT: DEST MPV NOW- SOURCE MPV * 
f12f1111 ************************************** 
11211211 MOVE LDX #BYTES GET # BYTES 
1129311 MOVI119 LDD ,--Y GET SOURCE WORD 
1121149 STD ,--U STORE IN DEST WORD 
9211511 LEAX -2,X DECREMENT COUNT 
1129611 BNE MOV919 GO IF NOT DONE 
11211711 RTS RETURN 
j!'2j!'B9 ************************************** 
j!'2999 * DIVIDE MPV BY 16 BIT DIVISOR * 
1121l!'l1 * ENTRY: BYTES=SIZE OF MPV IN BYTES * 
921111 * BITS=SIZE OF MPV IN BITS * 
92129 * (U)=END OF MPV+1 * 
1121311 * (D) =DIVISOR * 
1121411 * EXIT : (MPV)-QUOTIENT * 
1121511 * (D) - REMAINDER * 
1121611 ***********~ * * h * * ;, • ~ •• **************** 
92179 DIVIDE STD OP1+2 SETUP DIVISOR 
921811 STD OP2+1 SETUP DIVISOR 
1121911 LDY #BITS LOAD # BITS IN MPV 
11221111 LDA #1 SET SIGN! TO NONE 
1122111 STA SIGN! SIGNIFICANCE FLAG 
1122211 LDD #9 INITIALIZE MS BYTE 
1122311 DIVI119 PSHS U SAVE MPV ADDRESS 
112249 BSR SHIFT SHIFT MPV 
1122511 PULS U RESTORE ADDRESS 
112269 ROLB LAST BIT TO D 
1122711 ROLA HIGH-ORDER BYTE 
1122811 BCS OP2 GO IF HIGH-ORDER BIT 
1122911 OP1 CMPD #11 DUMMY-TEST DIVISOR 
11231111 BLO DIVI1211 GO IF NO GO 
112319 OP2 SUBD #11 DUMMY-SUBTRACT DIVISOR 
1123211 INC -1,U SET Q- 1 
1123311 CLR SIGN! SET SIGNIFICANCE 
1123411 DIVI1211 LEAY -1,Y DECREMENT# BITS 
1123511 BNE DIVI119 GO IF MORE 
112369 RTS RETURN 
112 3 711 ****************" ••••••• * * * * ••• ;.. ;, •• * *** 
923811 * MULTIPLE-PRECISION ADD OR SUBTRACT * 
923911 * ENTRY: BYTES=SIZE OF MPV IN BYTES * 

After the second set of data has been 
processed, the program converts SUM 
(the screen) to ASCII. In doing so, it 
successively divides SUM by 10, mak­
ing SUM smaller and smaller. When 
this happens, you'll see a blank portion 
in the data area growing and snaking 
through the data area as more and more 
leading zeros are produced in SUM. 
When SUM is reduced down to zero, 
the ASCII digits are printed from the 
temporary ASCII buffer. 

How Fast is PI and How does the 
CoCo Compare to Other Systems? 

P/is a fairly efficient program, but it's 
obvious that our CoCo is no Cray X­
MP! It takes about three hours to 
generate and print 500 decimal digits 
and about 23 hours for 1,000 digits (see 
Figure 7). Mainframe computers typi­
cally generate thousands of digits of pi 
in six to eight hours. For smaller MPVs, 
the speed drops dramatically and the 
screen is fun to watch. (As I write this, 
I'm running PI for 2,000 digits -
estimated completion time is 240 
hours.) 

Could the PI program be sped up? 
Undoubtedly, both by more efficient 
code and by more efficient algorithms. 
This is a first attempt at the problem of 
generating pi and, frankly, it turned out 
to be an interesting project. It's one of 
those programming problems that 
simply can't be done in anything other 
than assembly language, where speed is 
all important. A perfect project for one 
of those silly hackers who can't think of 
anything but computers. 

Well, it's 3 a.m. now, and I'm going 
to bed. Maybe tomorrow I can speed up 
the program again. Call me after I've 
caught up on my sleep if you think 

Figure 7: PI to 1,000 Decimal Digits 

31415926535897932384626433832795028841971693993751058209749445923078164062862089 
9862803482534211706798214808651328230664709384460955058223172535940812848111745 
02841027019385211055596446229489549303819644288109756659334461284756482337867831 
65271201909145648566923460348610454326648213393607260249141273724587006606315588 
17488152092096282925409171536436789259036001133053054882046652138414695194151160 
94330572703657595919530921861173819326117931051185480744623799627495673518857527 
2489122793818301194912983367336244065664308602139494639522473719070217986094370 
27705392171762931767523846748184676694051320005681271452635608277 8 57713427577896 
0917363717872146844090122495343014654958537105079227968925892354201995611212902 
19608640344181598136297747713099605187072113499999983729780499510597317328·160963 
18595024459455346908302642522308253344685035261931 1 88171010003137838752886587533 
20838142061717766914730359825349042875546873115956286388235378759375195778185778 
05321712268066130019278766111959092164201989380952572010654858632788659361533818 
27968230301952035187124 

last Few Digits Invalid 
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you've found a way to increase the 
program by a factor of two or three. 

Call me collect at any time if you can 
increase the speed tenfold! 

Next time, we'll present more assem-
bly language topics. 0 

p24Pl1 * (U)-END OF DEST MPV+l * 
p24lj1 * (Y)=END OF SOURCE MPV+l * 
j12429 * (A)-$A9 IF ADD, $A2 IF SUB * 
P2439 * EXIT: DEST MPV-DEST MPV-SOURCE MPV* 
P244p *********************************I< A*** 

48EF B7 48F9 P2459 ADDSUB STA OP3 SET MODE 
48F2 lC FE 9246p AN DCC #$FE RESET C 
48F4 BE pp32 p2479 LOX #BYTES GET # BYTES 
48F7 A6 C2 P2489 ADDplj1 LDA '-U GET DEST BYTE 
48F9 A9 A2 j12499 OP3 ADCA ' -Y ADD OR SUB SOURCE 
48FB A7 C4 j1259j1 STA ,u DECREMENT AND STORE 
48FD 3j1 lF j12519 LEAX -l,X DECREMENT COUNT 
48FF 26 F6 P252P BNE ADDj119 GO IF NOT DONE 
4991 39 j12539 RTS RETURN 

P254P ************************************** 
92559 * SHIFT MPV LEFT ONE BIT * 
p2569 * ENTRY: BYTES=SIZE OF MPV IN BYTES * 
9257j1 * (U)=END OF MPV+l * 
P258j1 * EXIT : MPV<=MPV SHIFTED LEFT * 
j1259j1 * c- MSB * 
j12 6 99 ************************************** 

49j12 lC FE 926lj1 SHIFT ANDCC #$FE RESET C 
49j14 BE 9932 j12629 LOX #BYTES GET # BYTES 
49j17 69 C2 9263p SHiplj1 ROL '-U SHIFT LEFT ONE BIT 
49j19 3j1 lF j1264j1 LEAX -l,X DECREMENT COUNT 
49PB 26 FA 9265j1 BNE SHI919 GO IF NOT j1 
49j1D 39 P2669 RTS RETURN 

P91111 p267J1 END 

91111119 TOTAL ERRORS 

* PERSONAL BOOKKEEPING 2000 * 
WHAT OTHER PERSONAL BOO.KKEEPING SYSTEM 

HAS ALL THESE FEATURES? 

Quick-and-easy data .entry- use day-to-day. 
LOGICAL abbreviations for data entry- no special 
symbols. 
ON-LINE help for data entry. 
" INTELLIGENT" data entry minimizes keystrokes and 
rejects illogical keystrokes and entries. 
CHANGE data at any time as easily as new entries. 
45 accounts; user-definabie expense categories. 
CASH and credit card expenses easily entered. 
Separate record of extraordinary expenses. 
Monthly and yearly printed reports . 
COLOR graph compares expenses. 
Monthly table of expenses compares last 4 or 8 months and 
shows % changes . 
Yearly report itemizes expenses, tota ls taxed and non-taxed 
expenses and income, prepares reports of interest on 
accounts and sales taxes on expenses. 
DUPE latest entries in seconds (needs 2 drives) . 
Complete printed report of all accounts. 
BALANCE checkbook in minutes. 
SEARCH file by transaction, expense, check number, payee 
or note. 

"Personal Bookkeeping 2000" is a powerful program that is 
user friendly. It provides the user with a wealth of 
information ." The Rainbow, October 1985, Page 195. 

Requires 32K ECB with disk drive and printer. 
$39.95 plus $1.50 shipping 

AMDT-STARDANCERS, INC. 
762 Brady Avenue 

Bronx , New York 10462 

~ 

1986 
BEST OF THE UPGRADES LIST 
1. Memory 64K DRAMS ... from 

256K Kits .. ........ . 
2. ROM/BASIC Color Basic 1.2 ... . 

Extended Basic 1 .1 
Disk Basic 1 .1 
ADOS .. . .. . . 

3. Storage Drive 0 ........ . 
Drive 1 (externa l) . 

. $ 19 
98 

. $ 19 
29 
29 
40 

' $209 
. 135 

Drive 1 (internal) . 80 
4. Controllers J&M (you supply DOS) $ 89 

'Super Controller' . 95 
5. Monitor Driver Origina l Coco. . $ 24 

Coco II . . . . . . . 34 
6. Monitors Hi-Res Green/Amber . $ 89 

Color with audio .. .. 169 
7. lower Case Kit . . . . . . . . . . . . . . S 49 
8. Deluxe Keyboards .. .. from . . S 59 
Please specify model or cat 11 of your CoCo when or­
dering. Brands and prices subject to stock availabil­
ity. Send for free price list on over 200 Coco items. 

POLYGON COMPUTERS ~ 
1316 Wilshire Blvd., Suite 206 

Los Angeles, CA 90017 

Ca. Res:61h% tax 
VIsit our Retail Store 

(213) 483-8388 
Shipping: $2 Software 

Charges: SS Hardware 
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KISSable OS-9 

Featuring 
a Trig Library in C 

The column this month is short on 
prose - but long on listings. 
While we listen to the March 

winds blow and wait for the first hint 
of spring we feature a library of trig 
functions written in Micro ware c for the 
Color Computer. Several assembly 
language utility programs contributed 
by our readers round out the column. 

We received a nice Christmas card 
from Hiro Sugawara at the Ark Corpo­
ration in Tokyo whom we met at Mi­
croware's OS-9 Seminar in Des Moines. 
With the card was the "OS-9 is No. I!" 
logo he distributes in Japan. We print 
it here to share the international flavor 
of OS-9. 

is No. I/ 
...... ARK CORPORATION----· 

Dale L. Puckett, who is author of The 
Official BASIC09 Tour Guide and co­
author, with Peter Dibble, of The 
Official Rainbow Guide to OS-9, is a 
free-lance writer and programmer. He 
serves as director-at-large of the OS-9 
Users Group and is a member of the 
Computer Press Association. Dale 
works as a U.S. Coast Guard chief 
warrant officer and lives in Alexandria, 
Virginia. 
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By Dale L. Puckett 
Rainbow Contributing Editor 

About Version 2.0 
Before we jump into a short descrip­

tion of this month's contributions, we'll 
pass along a few news items that have 
crossed the desk during the past month. 
First, the Radio Shack catalog number 
for OS-9 Level I, Version 2.00 is 700-
2331. If you own OS-9 already, you may 
upgrade to the new version for $24.95. 
As we write this in early January, we 
still have not received our copy but we 
expect it any day. As soon as we get our 
hands on a disk we'll pass along our first 
impressions. 

Third party vendors will most likely 
be scrambling also as they attempt to 
ensure that their products run properly 
on the new version. When we talked to 
Tandy we also learned they plan to ship 
a new 100-page computer catalog to 
their stores. Deborah McAlister, Tan­
dy's public relations manager, told me 
we can expect to see at least 40 pages 
of software - including a list of some 
of the express order programs . 

We have also received copies of Desk­
Mate and D. L. Logo from Tandy. Both 
look great and the documentation really 
shines. Both manuals are written fm 
users . This means that people who need 
to get a job done with their computer 
will be able to do it quickly without 
searching through several manuals full 
of technical details they don't need. I 
have heard that DeskMate is a big seller 
in the Washington, D. C. area, and one 
Coast Guard commander tells me he 
now uses it to keep all his household and 
investment records. I hope to be able to 

give you some first-hand observations 
soon. 

I'm sure glad my December 1985 
column hit the streets before DeskMate. 
It seems to have wiped out most of my 
wish list. Gerald Ross of Des Plaines, 
Illinois was quick to point that out. 
"Have you looked at DeskMate? It uses 
OS-9, and has a calendar, calculator, 
text editor, filing system and many 
other functions." 

Other New Products 
Computerware is now shipping a new 

advanced utilities package. The new 
KShell alone should be worth the price 
of the package. Written by OS-9 Users 
Group President Brian Lantz, it brings 
many of the features found in OS-9 
68 K 's Shell Command Interpreter to 
the Color Computer and other 6809-
based computers. 

By the way; the Users Group now has 
a new address. If you need to contact 
them, write to 9743 University Avenue, 
Suite 330, Des Moines, lA 50322. The 
new mail forwarding service contracted 
by the group is doing a tremendous job, 
which means you should get a quick 
reply. Volume II, No. 1 of MOTD, the 
UG newsletter, was mailed and No. 2 
should be in your hands by the time you 
read this. It sports a fantastic new 
typeset and two-color look courtesy of 
Kevin Quiggins, one of the talented 
design people at Falsoft , Inc. 

The OS-9 Users Group also spon­
sored a buffet breakfast at RAIN­
BOWfest-Palo Alto. Paul Searby of 



Computerware was the keynote 
speaker. They also ran a booth in the 
exhibit hall. 

The OS-9 Users Group has already 
sponsored three conferences on RAIN­
BOW's Group CoCo on Delphi. These 
conferences are a lot of fun and give you 
a chance to talk directly to key figures 
from the OS-9 world. Brian Lantz 
hosted the first OS-9 conference shortly 
after Group CoCo opened, I hosted one 
in mid-December and Ken Kaplan, 
president of Micro ware, hosted another 
on January 26. Check out this quote 
from Kaplan! 

"I can very strongly reassure you that 
OS-9 will probably be a big part of the 
next generation of personal computer 
systems. Your support and good taste in 
software will be richly rewarded." 

Kaplan wouldn't talk about any of 
the new OS-9 68K ports but he offered 
a free OS-9 Software Vendor Catalog to 
anyone who calls Microware at (515) 
224-1929. Jf you want to hear Ken 
Kaplan in person, .JOln us at 
RAINBOWfest-Chicago, May 23-25, 
where he will be the keynote speaker at 
our OS-9 Users Group Breakfast on 
Sunday morning. 

Additions to the QT Plus 
Frank Hogg at FHL has found a way 

to fit five additional ports in the QT 
Plus. The add-on board, in final design 
at FHL as I write this, features four 
programmable serial ports, one parallel 
port and a battery backed up real-time 
clock. The board is being designed so 
that three could be hooked up to the QT 
Plus, although only one will fit in the 
present case. The new ports will support 
SYNC as well as ASYNC. The cost will 
be under $500. This means that a full 
blown QT Plus with a megabyte of 
RAM and eight ports will cost about 
$4,400 or about $550 per user! 

FHL is also busy designing a new QT 
computer that will support up to 20 
users. Based on the 68020 CPU, the new 
system will feature four, 12, and 20 port 
configurations with two megabytes of 
RAM. The system will have the look of 
the original QT but will be larger and 
hold more drives. Without telling 
anyone, FHL also has been preparing 
some new software that will be shipped 
with all QTs sold. "We're going to ship 
this package free to all present QT 
owners as a belated Christmas present," 
Hogg said. 

BASIC COMPILER 

The package has a value in excess of 
$2,000 and includes: QCom, a commu­
nications program with XMODEM 
upload and download;fbu, a hard disk 
to floppy backup program designed for 
the novice user; the Sculptor Plus run 
time package; and the FHL Office 
System. QT owners will be able to 
purchase the Sculptor Plus develop­
ment system for $695, which is $300 off 
the regular price of $995. The 68K 
version of DynaStar should also be 
avai lable by the time you read thi s. 
Written in c, this new version is very 
fast. The price is $400 for both DynaS­
tar and DynaForm. They are not sold 
separately. And if you want a computer 
that will write programs for you auto­
matically, check out Sculptor Plus. It is 
available now for 6809 OS-9. If you 
have the older version you may upgrade 
to the Plus for $175. The price is $995. 

Back on the OS-9 68 K front, we 
learned that independent vendors are 
porting OS-9 to both the Atari ST-512 
and Commodore Amiga. These new 
ports follow two special 68000 boards 
that let you run OS-9 on the IBM PC, 
AT and XT. Our world is growing! 

We received a letter from Dragon 

\\':\SATCH \\ 'AIH: hc li crcs that usr rs oflht• Color Compute r dt•scnt•lht• 

ri~ht to use all Mk of !lAM th•1t is a\':tila hlc in thr ctHllJHIItr, :md ha ve fa,! 
machine laneu:t~c t>ro~rams that ust• IIH' full potenti:d uf thr MUJ'I minuproct•ssor. 
That is why the BAS IC t•mnpilcr. calil'd MI.BAS IC was dc\•chqwd . llcrc an• \U IIIt' 

of the reasons th:tl make this compi ler one of tht• bes t baq~ains ill thi s m:q.,:a1 i11e: 

The Last Word 
• l'rof!rams can usc all ll-ik of H. AM for r ithcr pro~:ram s tor:tJ!r 

or for large numbers nf ntriahlcs and arra~· .~ like A(20000) 
• Full F\oatin~ Puint arithmetic n:pressinn!'> with functions 
· Sl'IH~Ol ' TINE and ('ALl. rumnHHHh a ll ows fnr ~tructurt•d 

pruJ!nmmlinl! :1nd more ind cJJcndl•nt program dHclopnH.•nt 
• Fu ll ~c qut.'lllia\ and direr! an·css di.;k files :lllcmed 
· BASI(' suurre :md i\,.1. 1.. output 1/ 0 to disk, tapt' or mcrnor~ 

COMM.~NDS SUPPORTED 

1 . I /0 -Commands 
CLOSE CLOADM CSAVEN DIR DRIVE DSKIS 
DSKOS FIELD FILES GET INPUT KILL 
LS ET OPEN PR 1 NT PUT RSET 

2. Program Control Commands 
CALL END EXEC FOR STEP NEXT 
GOSUB GOTO IF THEN ELS F. ERROR 
ON •• GO RETURN STOP SUBROUTINE 

3. Math Functions 
ABS ASC ATN COS CVW EOF 
EXP FIX INSTR !NT LEN LOG 
LOC LOF PEEK POINT PPOINT RND 
SGN SIN SQR TAN TIMER VAL 

4. String Functions 
CHR$ INKEYS LEl'TS NID$ MKNS RIGHT$ 
STRS STRINGS 

5. Graph 1 c/Sound Commands 
COLOR CLS CIRCLE DRAW LINE PAINT 
PCLEAR PCLS PLAY PMODE PRESET PSET 

RESET SCREEN SET SOUND 

6 . Other/Special Commands 
DATA DIM LLIST NOTOR POKE READ 
REM RESTORE RUN TAB VERIFY OLD 
DST IBSHFT LREG PCOPY PMODD PTV 

REAL SREG SWP VECTD VECTI 

Tape- $69.95 ~ 
Disk- $69.95 64K In:Qllll![\) RAINBOW WasatchWare 
Both- $74.95 ""';,~:·-

7350 Nutree Drive 
Add $4.00 Postage and Handling Salt Lake City, Utah 

Send check or Money order. 84121 
No C.O.D •. Utah res. add 5% tax . Call (ROJ) 943-6263 

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 
(816) 632-7892 

$49.95 
+$3.00 S/H 

OS-9 is a trademark of Microware and Motorola. 
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owner Lionel Peters, 40 Berkeley Road , 
Kinsbury, London NW9. He and Robin 
Hamilton are forming an OS-9 Users 
Group in England. They have success­
fully transferred much of the National 
OS-9 Users Group Software Library to 
the Dragon format and both promise to 
answer any questions from Dragon 
Users. "We have been starved of pro­
grams in the UK but there have been 
three exhibitions for 6809 machines in 
London. All of them have been very 
well attended, but most of the exhibi­
tors have been selling games in BASIC 

and machine code." 

June 1985 Correction 
Darrell L. Hunter of Dayton, Ohio, 

spotted several missing lines in our 
listing of elapsed in the June issue. The 
changes begin after the thirteenth line. 
Here is the original and corrected 
version. Also note that Line 30 should 
read "fm:=fm-1" instead of "fh=fm- 1." 

Original 
IF sf="S" THEN 
f=DATE$ 
END 
ELSE 
PRINT "Wrong Input Parameter:" 
PRINT "Use S(tart) or F(inish)" 
END 

END IF 

Corrected 
IF sf="S" THEN 
s=DATE$ 
END 

ELSE 
IF sf="F" THEN 
f=DATE$ 

ELSE 
PRINT "Wrong input parameters:" 
PRINT "Use S(tart) or F(inish)" 
END 

ENDIF 

Trig Library 
Our major feature this month was 

contributed by Jose R. Lebron of Rio 
Piedras, Puerto Rico. The Trig Library 
he shares was written by his good friend 
AI Buist, who placed it in the public 
domain before he passed away last year. 
Each function is presented as an indi­
vidual listing . Note that Listing 14 
contains a header file , trigcons.h, that 
is used by several of the functions . It 
should be stored in the DEFS directory 
on drive I d 1 if you have set your Color 
Computer c Compiler up in the stand­
ard manner. Listing 15, tstcos. c, is a 
short test program that tests the func­
tion "sincos." You can use it as a model 
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Listing 1: dabs 

I* dabs(x) - absolute value of a real number. 
Argument x must be a double . 

*I 
double dabs(x) I* compute absolute value of a real number *I 
double x; 
( 

if ( X< !J.!J 
x = -x; 

return(x); 

Listing 2: nlog 

I* nlog(x) - natural logarithm of a real number. 
Argument, x, must be of type double. 
The value returned is of type double . 

*I 
#define ENLOGVAL 44 /* X <= 11 *I 
#define INDEX 9 /* number of precalculated constants 

#define LN2 
for the nlog(x) power series */ 

6 . 9314718!J5599453e-!Jl 
4.7619!J47619!J4762e-!J2 
3 . 629!J54936893685e~!Jl 

#define R21 
#define LNl 4375 

double nlog(x) 
double x· 
( 

union ( 
double a; 
char c[B] ; 

z 0 

double x2,ln; 
static double r[INDEX] = ( 3 . 333333333333333e-!Jl, 

2.!JIJ!1!1!1!1!1!1!1!1!1!1!1!1!Je-!Jl, 
1 . 428571428571429e-!Jl, 
l . llllllllllllllle-!Jl, 
9.!J9!J9!J9!J9!J9!J9!J91e-!J2, 
7.6923!J76 923!J7692e-IJ2, 
6 . 666666666666667e-!J2, 
5 . 88235294117647le-!J2 , 
5.263157894736842e-!J2 ); 

register int n; 
int exp; 
extern int errno; 

I* check for argument error *I 
if ( X<= !J.!J ) ( 

for ( n = !J; n < 8; ++n ) 
z.c[n] = !Jxff; 

errno = ENLOGVAL; 
return(z .a); 

I* check for values which are obvious *I 
if ( X = l.IJ ) 

return(!J. IJ); 
I* reduce to range !J.5<=x<l.!J, save power of 2 to adjust *I 

z.a = x; 
exp = ( z.c[7) & !Jxff ) - !Jx8!J; 
z . c[7) - !Jx8!J; 

I* calculate nlog(x) *I 
if ( z.a == !J.5 ) I* bypass obvious value *I 

ln - -LN2; 
else ( 

z . a *- 1.4375; 
x- ( z.a - l.IJ 
x2 - x * x; 
ln - x2 * R21; 

I* compute power series *I 
I* shift range to relax the serie *I 

) I ( z.a + l.!J ); 

for ( n = INDEX - 1; n >= !J; --n ) 
ln - ( ln + r[n] ) * x2; 

ln - ( ln + l . IJ ) * x; 
ln +- ln - LN1_4375; 

return(ln+exp*LN2); 



TERMINAL NOT INCWDED 

The QT 

The QT family of multi-user, multi-tasking 
computers supports from 4 to 20 users. 
Currently 9 models are available, ranging in price 
from $ 1,595 to $ 8,795. Models are available 
with the Motorola 68008, 68000 or the new 32 
bit 68020 CPU. CPU speeds range from 8 Mhz 
to 16.67 Mhz; RAM size from 128K to 2048K 
and ROM from 2K to 256K. All the QT's have 
a built in SASI interface and will support any 
hard drive. All QT's include OS9/68K, the 
multi-user operating system with Basic, utilities, 
word processing and spreadsheet programs. The 
QT's take up less than one cubic foot of space. 

The QT series: 

The basic QT has 128K RAM, 68008 CPU, 8 
Mhz and will support 4 users and 2 printer ports. 
The single floppy version is priced at $ 1,595 
(Retail$ 2,095) and is field upgradeable to 512K 
RAM and 20 Meg hard drive. This system sells 
for$ 2,995 (Retail $ 3,595). 

The QT Plus series: 

This QT has 512K RAM, 68000 CPU, 10 Mhz 
and supports 4 users and 2 printer ports. The 
single floppy version is priced at $ 2,095 (Retail 
$ 2,695) and is field upgradeable to 1024K, 8 
serial ports and hard disk. The QT Plus 4 user 
system with 512K RAM and 20 Meg hard drive 
is priced at$ 3,495 (Retail$ 3,995). The 512K 
upgrade costs $ 395 (Retail $ 495). 

This QT has 2048K RAM, 68020 CPU, 12.5 
Mhz and supports 4 users and 1 printer port. 
This system can be expanded to 20 users with 
16.67 Mhz. The QT 20 with a 20 Meg hard 
drive sells for$ 7,495 (Retail$ 8,795). 

QT Price List 1986 

CONFIG. DIRECT RETAIL 

QT 1 Drive $1,595 $2,095 
QT 2 Drives $1,750 $2,295 
QT 20MegHD $2,995 $3,595 

QT+ 1 Drive $2,095 $2,695 
QT+ 2 Drives $2,250 $2,895 
QT+ 20MegHD $3,495 $3,995 

QT 20 20 Meg HD $7,495 $8,795 

OS9/68000 SOFTWARE 
Available Now 

Sculptor 
Microware C 
Microware Pascal 

1976 

$995 ($695 for QT owners) 
$400 
$400 Add 3.50 Shipping 

FRANK HOGG 
LABORATORY 1986 

770 James St., Syracuse, NY 13203 Telex 646740 

059 is a trademark ofMicroware Inc. 315/474-7856 



for programs to test the other functions. 
Here is a description of the functions 
presented . 

dabs(x) 

nlog(x) 

- computes the absolute 
value of a real number 

-computes the natural 
logarithm of a real 
number 

dint(x) - returns the integer, 
floor, of a real number 

dfix(x) - returns the integer part 
of a real number 

sin(x) - returns the sine of a real 
number 

dsign(x) -returns the sign of a real 
number 

arctan(x) - returns the angle whose 
tangent is 'x' 

sqrt(x) -returns the square root 
of a real number 

reduce(&a,x) - reduce an angle to the 
first revolution 

dsqr(x) -returns the square of a 
real number 

sincos(x) -computes the sine / co-

cos(x) 

exp(x) 

sine series 
- returns the cosine of a 

real number 
- returns the exponential 

function of a real 
number 

Two Handy Assembly Language 
Utilities 

Stephen Goldberg of Bethpage, New 
York, who made the "dollar per utility" 
offer on the Utilipak utilities in the 
February 1986 column, is back again 
with two assembly language listings we 
hope you will find useful. " I saw these 
utilities advertised in a package from 
Frank Hogg, but didn't need the rest of 
the programs, so I decided to try to 
write them myself," Goldberg said. 

UnLoad (Listing 17) gives you a way 
to unlink a module or group of modules 
by typing a single command line. Unlike 
the UnLink utility in the standard OS-
9 utility command set, UnLoad ensures 
the modules are removed. It gets the job 
done by repeatedly calling the OS-9 
f$unlink system call - up to 25 times 
- until the system returns an error. 

Goldberg's other listing, Rep (Listing 
16), is really handy because it lets you 
execute OS-9 utilities designed for 
single variables repeatedly by taking its 
input from the standard input path. For 
example: 

OS9: d ! rep list$ *.c >/ p 
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Listing 3: dint 

I* dint(x) - integer, floor, of a real number. 
Argument x must be a double . 

*I 
double dint(x) 
double x; 
( 

double a, dfix() ; 

a - dfix(x); 
if ( ( X< ~·1 ) && ( a f- X ) ) 

a -- 1.1 ; 
return(a); 

Listing 4: djix 

I* dfix(x) - integer portion of a real number . 
Argument must be a double. 

*I 
double dfix(x) 
double x; 
( 

union ( 
double a ; 
char c [8]; 

) z; 
register int n; 
int exp,mask- 1xff; 

z.a • x; 
exp - ( z.c[7] & 1xff ) - 1x81; 
if ( exp >- 56 ) 

return(x); 
if ( exp <- ~ ) 

return(1 .1); 
for ( n - 48; n > exp; n -- 8 

z.c[n>>3] - 1: 
for ( n +- 8; n > exp; --n ) 

mask <<- 1; 
z . c[n>>3] &- mask; 
return(z.a); 

Listing 5: sin 

I* sin(x) - sine of a real number. 

*I 

Argument must be double . 
Argument must be in radians . 

#include <trigcons.h> 

double sin(x) 
double x; 
( 

double _sincos(); 

reduce(&x,TWO_PI); 
return(_sincos(x)); 

Listing 6: dsign 

I* dsign(x) - sign of a real number. 

*I 

Argument x must be double. 
-1.1 is returned if x is negative . 
1.1 is returned if x is pos i tive. 
~·1 is returned if x is zero. 

double ds ign(x) 
double x; 
( 

if ( X - ~ .fl ) 
return(x); 

if ( X < 1·1 ) 
return( -1.1) ; 

return(l.1); 



THE SCULPTOR SYSTEM 

Sculptor combines a powerful fourth generation 
langauge with an efficient database management 
system. Programmers currently using traditional 
languages such as Basic and Cobol will be amazed at 
what Sculptor does to their productivity. With 
Sculptor you'll find that what used to take a week can 
be achieved in just a few hours. 

SCULPTOR INDEPENDENCE 

Sculptor is available on many different machines and 
for most operating systems, including OS9 6809 Level 
II and OS9/68000, MS DOS, Unix/Xenix and VMS. 
The extensive list of supported hardware ranges from 
small personal computers, through multi-user micros 
like the QT, up to large minis and mainframes. 
Sculptor is constantly being ported to new systems. 

APPLICATION PORTABILITY 

Mobility of software between different environments 
is one of Sculptor 's major advantages. You can 
develop applications on a stand-alone PC or the new 
Level II CoCo and - without any alterations to the 
programs- run them on a large multi-user system like 
the QT. For software writers this means that their 
products can reach a wider marketplace than ever 
before. 

FHL CHOOSES SCULPTOR 

thru constant improvement and is now running on a 
v~ry wide array of computers. We are very pleased 
w1th Sculptor and intend to stay with it from now on. 

I LIKED IT SO MUCH I BOUGHT 
THE COMPANY! 

That's what the ad says for the popular razor. I did 
like it that much but they wouldn't sell, so we did the 
next best thing. We became the distributor for Sculptor 
in the US. Because we use it each and every day we 
were the natural choice. Everyone who has bought 
Sculptor from us likes it, and even more important 
they all use it. How many languages do you have on 
the shelf that you no longer use? Sculptor is the ONLY 
language I use for applications, make it yours today. 

THE BOTTOM LINE 

OS9 Level II 6809 and 059/68000 $995.00 * 
MS-DOS (PC-DOS and compatibles) $595 .00 

Call for prices on larger minis and mainframes. 
* QT versions of Sculptor are only $695.00 

NOTE: New Level II CoCo Owners : At this writing 
the new CoCo does not exist, however we are of the. 
opinion that Sculptor will run on this new machine. 
Call us after it does exist for confirmation of Sculptor 
operation. 

1976 
FRANK HOGG 
LABORATORY 1986 

We choose Sculptor for the development of 'Mint', 
our Dental Office Management system because we did 
not want to restrict our market for it and because 770 James St. , Syracuse, New York 13203 Telex 646740 

S c ulptor is fast and easy to use. We started 3151474 7856 development in 1983 and since then Sculptor has gone -



This command line will pipe a listing 
of all files - one per line - in the 
current data directory into the OS-9 list 
utility. Each time 'd' sends out a line to 
standard output, it appears as the 
standard input to "list." OS-9 then 
routes the standard output from "list" 
to the printer. Since Rep takes its input 
from the standard input path, it may be 
driven from the keyboard, a file or a 
p1pe. 

In the course of writing Rep, Gold­
berg discovered a bug in the documen­
tation of the Fork and Chain system 
calls in the Color Computer OS-9 
manuals . When you make these calls, 
the 6809 Y-register must contain the 
parameter size in bytes . The manual 
says pages. Beware! 

Computers are more fun when they 
make noises. Sometimes. Now, thanks 
to Fred Sawtelle of Huntsville, Texas, 
you ' can make your Color Computer 
beep and scream. The three possible 
command lines are: 

OS9: snd (ENTER) 

OS9: snd u (ENTER) 
OS9: snd d (ENTER) 

The first line will simply generate a 
short beep. The second produces a 
sound with a rising pitch. The third 
gives you a sound with a falling pitch. 
Since you'll probably want the sound 
generated instantly, you will probably 
want to leave the module loaded in 
memory. If you do this, you won't have 
to wait for it to load from your current 
execution directory each time you run 
it. 

Next Month 
[n May we'll have another special 

treat for c programmers. I spoke with 
Frank Malaney, author of the share­
ware program PrintForm we menti­
oned in the February 1986 column, and 
he has agreed to let us publish it in 
" KISSable OS-9." It is an excellent 
example of a real application program 
in c. He also gave me some tips that will 
help you speed up your c program 
compiles. If you can't wait, you can get 
this shareware from Frank for $15 at 
8708 Mink St., SW, Pataskala, OH 
43062. He'll send you the source code, 
the compiled object code and a 28-page 
manual - on the disk. 

We 'II also take a look at an interesting 
Winchester disk project being com­
pleted by Alan Reinhart in Royersford , 
Pennsylvania, and a few more short, 
beginners' c programs from Dennis J. 
Duke in Bessemer, Alabama. 0 
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Listing 7: arctan 
I* arctan(x) - angle, in radians, whose tangent is x. 

Argument, x, must be of type double. 
The value returned is· of type double. 
The value returned range is: 

-pil2 <- arctan(x) <• pil2. 
*I 
#define INDEX 
#define F27 

12 I* table size for power serie calculation *I 
-3.793793793793794e-92 

#include <trigcons.h> 

double arctan(x) 
double x; 
( 

double a, r- 9.9, x2, dabs(); 
register int n; 
int s - 9; 
static double f[INDEX] - ( -3.333333333333333e-91, 

2.999999999999999e-91, 
-1.428571428571429e-91, 

1.111111111111111e-91, 
-9.999999999999991e-92, 
7.692397692397692e-92, 

-6.666666666666667e-92, 
5.882352941176471e-92, 

-5.263157894736842e-92, 
4.761994761994762e-92, 

-4.347826986956522e-92, 
4.999999999999999e-92 l; 

I* determine sign of result *I 
if ( X< 9.9 ) ( 

x - -x; 
s - -1; 

J else if ( x > 9-9 
s - 1; 

I* if angle > pi/4, calculate arcot(x) serie *I 
if ( X> 1.9 ) ( 

x • 1.9 I x; 
r - -HALF_PI; 
s - -s; 

I* relax the serie to accelarate convergence *I 
if ( x > TAN15 ) ( 

X- ( SQRT3 *X- 1.9) I (X+ SQRT3 ); 
r +- SIXTH_PI; 

I* calculate arctan(x) *I 
if ( dabs(x) <- 1.9e-99 I* check for very small values *I 

a - x; 
else ( 

x2 - x * x; 
a- x2 * F27; 

I* compute power serie *I 

for ( n - INDEX - 1; n >- 9; --n ) 
a - ( a + f[n] ) * x2; 

a - ( a + 1 .9 ) * x; 

a +- r; 
if ( s - -1 

a - -a; 
return(a); 

Listing 8: sqrt 

I* sqrt(x) - square root of a real number. 
Argument x must be a double. 

*I 
#define SOLVE 1 
#define FALSE 9 
#define TRUE 1 
#define ESQRTNEG 43 I* negative argument for sqrt *I 

double sqrt(x) I* compute the square root of x *I 
double x; 
( 

double b, dabs(); 
union ( 

double a; 
char c[S]; 



DynaStar 
DynaStar is our most popular word processor for OS9. 
DynaStar works with 0-Pak and WordPak I and II. DynaStar 
will also work with Level II OS9, which means that an 
upgrade will be available for the new CoCo that runs Level 
II OS9. DynaForm, the text formatting part of DynaStar 
has Mail-Merge, an extra cost option on other word 
processors. 
A terrific buy at ONLY $49.95 each . 

Add $3.50 shipping 

0-Pak 
The fi rst OS9 product and still our most popular! 

NEW!!! COMPLETE SOURCE for 0-Pak now 
available!!! (In C and assembler) 
For those of you who always wanted to know how we did it, 
here is your chance. The complete source for 0-Pak is now 
available for only $70.00. Of course, you have to show 
that you own a copy of 0-Pak to get it, or buy both 0-Pak 
and Source for ONLY $100.00. 
As always 0-Pak is ONLY $34.95 . 

Add $3.50 shipping 

Word-Pak II and UVD 
If you are not using a Word-Pak l/, you must be going 
blind by now. Word-Pak II gives you a true 80 column 
display like the 'big boys' have. The price includes the 
Basic software but the OS9 software is 17.95 extra. Get 
your Word-Pak II today ONLY $134.95. 
To use the full potential of the Word-Pak II you will need a 
video driver. UV D is the best we have seen because it 
works with all versions of the CoCo and requires N 0 
soldering! ONLY $29.95 

Add $3.50 shipping 

Disk Drives for your CoCo 

You can buy cheaper drives for your CoCo but you can't buy 
better! Even Tandy sells cheaper drives than we do . We 
don't want to lower our standards so we still sell the best 
drive for your money. We only sell double sided drives in 
the best case we could find with a power supply that won't 
quit. We use the best controller on the market (The new 
J&M) the best drives (Teac) and our case. 

All drives are 1/2 height, double sided and our cases will 
hold two drives. 

Drive 0 DS 40 $339.00 add $120 for drive 1. 
Drive 0 DS 80 $349:00 add $130 for drive 1. 

SPECIAL Now our drive 0 systems include BOTH RS DOS 
ANDJOOS!!! 

RS Disk Basic ROM 1.1 $20.00 Call for bare drive and 
custom cable prices. 

Add $5 .00 shipping 

Cross Assemblers 
Create 68000 code on your CoCo!! 
At these prices it would be worth it just for the 68000 
alone, but we also give you the ability to work with the 
1802/5, 6800/01/11/03, 6804, 6805, 6809 , 6502/3, 
8080/5 8048, 8051, Z80, and the 68000!!! Not only that, 
we give you the COMPLETE SOURCE too! (In C) 
All this for ONLY $200.00! Whew! 

Add $3.50 shipping 

Brian Lantz's UniCharger 
With UniCharger on you system you will think that you're 
running Unix. UniCharger adds 29 commands to your basic 
system that really makes it shine. This is Brian Lantz's 
first major project for OS9 and it showed the rest of us what 
he can do . Turn your computer into a real powerhouse with 
UniCharger . ONLY $150.00 and worth it! 

Add $3 .50 sh i pping ~ · 

Uti fiX by Harry Fair 

Harry was deeply involved in the development of ABasic 
and has done considerable work behind the scenes for OS9. 
Now we have Utilix, 15 utilities that work like their Unix 
counterparts . cat, code, crypt, difj. display, grep, lower, 
upper, pack, unpack, pr, sort, tail , time, and we. All these 
for ONLY $49.95! 'diff alone is worth the price! 

Add $3.50 shipping 

SDisk & Bootfix 
Replace your Tandy disk driver module with one that works 
with all drives. You can change individual step ra tes to 6ms 
and even use standard OS9 format. A must for double sided 
drive users. Includes its own format command. ONLY 
$29.95, $35.95 with Bootfix . (for booting from double 

sided drives) Add $3.50 shipping 

OS9BOOKS 
OS9 is a tr adeln'.lrlt of Microwanlnc. 

Complete Rainbow Guide to OS-9 $18 .95 
Basic09 Tour Guide $18.95 
Official OS9 Manual Set $40.00 

Find out what Tandy left out. 
RMA Manual $25.00 

Use the relocating assembler that you get with Tandy's C. 

1976 

Add $3 .50 shipping 

FRANK HOGG 
LABORATORY 1986 

770 James St., Syracuse, NY 13203 Telex 646740 

315/474-7856 



int err • FALSE; 
extern int errno; 

if ( X- 9.9 ) 
return(x); 

if ( X < 9-9 ) ( 
err • TRUE; 
x - -x; 
errno • ESQRTNEG; 

x9.a • x; /* set initial approximation*/ 
x9.c[7] • ( ( x9.c[7] >> 1 ) & 9x7f ) + 64; 
b • x / x9.a; 
do ( 

x9 . a • ( x9.a + b ) * 9 . 5; 
b • x I x9.a; 
if (dabs( x9 . a - b ) < ( 9.5e-16 * b )) 

break; 
while (SOLVE); 

if ( err ) 
x9.a • -x9.a; 

return(x9.a); 

Listing 9: reduce 

/* reduce(&a,r) - reduce angle to first revolution. 
&a - address of a double variable 

containing the angle . 

*I 
reduce(a,r) 
double *a,r; 
( 

r - size of a revolution. 
The angle and the size of a revolution 
must conform in units, i.e., rads, etc. 

double dfix(); 

*a /• r; 
*a -- dfix(*a); 

Listing 10: dsqr 

/* dsqr(x) - square of a real number. 
Argument x must be double. 

*I 
double dsqr(x) 
double x; 
( 

return(x*x); 

Listing 11: sincos 

/* sincos(x) - calculate the sine/cosine series. 

*I 

This function is internal to sin(x)/cos(x), 
but can be used by routines in other files . 

#define INDEX 18 /* size of table for power series */ 
#include <trigcons.h> 

double _sincos(x) 
double x; 
( 

static double f[INDEX] • ( 

double s,x9,x2; 
register int n; 
int l , q; 

TWO PI, 
-1.973929889217872e+91, 
-4.134179224939976e+91, 
6.493939492266829e+91, 
8.169524927697594e+91 , 

-8.545681729669372e+91, 
-7 . 679585975396138e+91 , 

6.924464137187665e+91, 
4.295869394489764e+91 , 

-2 . 642625678337439e+91, 
-1.599464257682299e+91 , 
7 . 993536371318467e+99. 
3.81995258484828le+99. 

-1.714399711988672e+99. 
-7.181223917785993e-91, 

2 . 8299596845579lle-91 , 
1.942291622981398e-91, 

-3.638284114254566e-92 ); 

/* reduce to the first revolution */ 
while ( x > 1.9 ) 

X -• 1.9; 
while ( x < 9 -9 ) 

X +- 1.9; 
/* check for values which are obvious */ 

if ( ( X - 9 -9 )· II ( X- 9 -5 ) II ( X- 1.9 ) ) 
return(9-9); 

/* reduce to the first quadrant */ 
if ( x > 9.5 ) l /* set sign of result */ 

q - -1; 
x- 1.9 - x; 
else 
q - 1; 

if ( X> 9 . 25 ) 
x • 9 -5 - x; 

/* check for other obvious values */ 
if ( x-- 9.25 ) /* PI/2 */ 

return(q); 
/* reduce to range 9 -> PI/4 */ 

if ( x < 9 . 125 ) ( /* set for sine series */ 
n • INDEX - 2; 
1 - 9; 

else ( /* set for cosine series */ 
n • INDEX - 1; 
1 - 1; 
X • 9-25 - x; /* PI/2 - X*/ 

/* calculate sin(x) or cos(PI/2-x) series */ 
if ( x > 1 . 9e-99 ) ( 

x2-x*x; 

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-DOSrM diskettes on CoCo under OS-9. $45.00 (requires SDISK) 

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. $259.00 (Prices subject to change). 
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, VISA/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.) 
OS-9 Is a trademark of Mlcroware and Motorola Inc. 
MS-OOS Is a trademark of Microsoft , Inc. 



if ( 1 ) 
x11- x2; 

else 
x11- x; 

s - f[n) * x2; 
for ( n -- 2; n > l; n --2 

s - ( s + f[n] ) * x2; 
s - ( s + f[n] ) * xl1 + l; 

else 
if ( l ) 

s - 1.!1; 
else 

s - X * f(IIJ; 
I* return the sine of the angle *I 

if ( q < 11 I* set sign of result *I 
s - -s; 

return(s); 

Listing 12: cos 

I* cos(x) - cosine of a real number. 

*I 

Argument x must be double. 
Argument x is in radians. 

~!include <trigcons.h> 

double cos(x) 
double x· 
( 

double _sincos(); 

reduce(&x,TWO PI); 
return(_sincos(l1.25-x)); 

Listing 13: exp 

I* exp(x) - exponential function of a real number. 

*I 

The argument, x, must be of type double . 
The function value returned is of type double. 
If x<-88, the function returns zero(!1.!1) . 
If x>88, the function returns the largest number. 

~!define INDEX 15 I* number of factors for power serie *I 
~!define LN2 6.9314718!15599453e-11l 
~!define LOG2E 1 . 44269511411888963 
~!define Fl7 -2.8ll45725434552le-l5 
lldefine E 2 . 7182818284591145 
~!define E_I 3.6787944ll714423e-11l 

double exp(x) 
double x; 
( 

static double f[INDEX) - ( 5.!1!11111111111111111111111!1!1e-!11, 
-l.666666666666667e-!1l, 
4.166666666666667e-!12, 

-8.333333333333333e-!13, 
l.388888888888889e-113, 

-l.984126984126984e-!14, 
2.48!11587311l5873!1e-!15 , 

-2.755731922398589e-!16, 
2 . 755731922398S89e-!17 , 

-2.51152ll1838544172e - !18, 
2.!1876756987868111e-!19, 

-l.6!15911438368216le-ll1, 
l.l471174559772972e-ll , 

-7.647163731819816e-l3, 
4.779477332387385e-l4 J; 

union ( 
double e · 
char c[8); 

) z; 
double dint(); 
register int n; 
int m; 

I* check for obvious values *I 
if ( X - 11·11 ) 

t:eturn(l.i1); 
if ( X- 1.!1 ) 

return(E); 
if ( X - -1.!1 ) 

return(E_I); 

2 DISK DRIVES 
WITH DISK CONTROLLER 

ONLY $279 
LIMITED SUPPLY 

Price includes lwo 40 track , double densi ty 
drives with case. power supply. cable and disk 
cont rolle r by HDS or J&M (specify RS or JDOS) 
OPTIONS: 

ADOS ROM (lor HDS) ... ..... ... ... . ADD $30 

AlB Switch Lets you switch between ROM S 
(for HDS only) ADD $10 

J&M switchable contro ller with JDOS 
and orinter oort ADD $30 
J&M switchable controller with RS and JDOS 
and printer port ADD S40 

DISK CONTROLLERS 
HDS DISK CONTROLLER with RS ROM 
(same options as above) . . ONLY $99 

J&M SWITCHABLE DISK CONTROLLER 
with JDOS & PRINTER PORT ... . .. ONLY $129 

J&M ORIG. CTRL. w/JDOS . ... . .. . . ONLY $99 

REAL TIME CLOCK 
Full featured , yet very easy to use. RTC-10 is a 
quartz-based. Time/Date clock contained in a 
compact ROM case with replaceable battery 
backup. Compatible with any Color Computer I 
or II with or without a Radio Shack or any othe r 
Multi -Slot unit. 

Compatible with all known plug-in packs. To 
use it with another plug -i n pack without using a 
Multi -S lot. order the Y-cable below. 
Completely assembled . tested and ready to plug· 
in and use. with programs included to set. read, 
and display the Time/Date on the screen or 
print It on your printer. 
RTC-10 NOW .... .. .. ... . . .. $49.95 

ROM/PROJECT CASES 
3 piece unit with hardware. NOW ...... ... $5.00 
PC BOARDS for 27XX type proms for above case . 
NOW . . ... . . ... ... . ...... . .......... $3.75 

CALL FOR QUANITY DISCOUNTS 

COCO CABLES 
All have GOLD plated contacts. 
MULTI·SLOT EXTENDER CABLE· 40 conductor . 
6" to 15 " (specify) . 
STOP THOSE LOST CONTACT BLUES-
ONLY .... . . .. ..... .. .............. $21.95 

Y·CABLE · 40 conductor. 1 ft. long. Lets you 
connect the RTC-10 to a disk, voice or any other 
plug-in pack . 
ONLY .... .. . . .... ..... . .. . ........ $26.95 

DISK PACK EXTENDER CABLE· 40 conductor, 
2 ft. long. Not for use with Multi-Slot. 
ONLY .. . . . . ... . .... ...... ... . . .. .. $22.95 

DISK DRIVE EXTENDER CABLE· 34 conductor , 
2ft.long ONLY .. . . ... . ... . . . .. ... .. $21.95 

CUSTOM FLAT CABLES · Call 

Custom Computer Products 
6 Dogwood Court 
Goshen, N.Y. 10924 

(516) 783-7426 
ccp 

ADD S3.0D PER ORDER FOR SHIPPING & HAilDLING 
ADD S8. 0D FOR S&~ ON DISK DRIVE ORDERS 
FOP. C.O.D. INCLUDE A.~ A.D!TIONAL S3.00 
N.Y. RES !DElfTS MUST !IJCLUDE SA.L£5 TAX 
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• LOCAL • IN • LOS • ANGELE~ • 

Happy New Year! 
-Tandy DRO System-

#26-3129 - $159.95 + S & H 

cta•tl-twre Fan Metl .. e B 
PiezoElectric- .11 Watts 
Fits IN Coco - No Surge 

5 CFM - Low Noise - UL 
$28.95 + 2.50 S & H 

6809 CPU Chip - $ 17.95 
RSDOS 1.1 Disk - $ 22.95 
Extended Basic 1.1 - $ 24.95 

Gold Rom "Y" Cable - $ 22.95 

We Stock Amdek Amdisks! 

VIP Integrated Library 
DynaCalc (RSDOS) 

Data Pack II (The Best Tenn. ) 
Business Software 

@-10% 
@-10% 
@-10% 
@-10% 

E.D.C. carries the most 
complete line of software 

and hardware in the market. 

G 
•232 RemotePius• by Dovid a..nn 
"" Requires RS232 Pak or PBJ 2SP 

"" Remol4! Terminal Progmm . see""""" 
.,.. Parallel to Keyboard i\8\1\1>0"' · .. u•· 
.,.. No Lost or Garbled Data sel>~.ernner 

1 

V' Error Trapping V' Software Clock 
V' DUable Break Key V' lnkeyl Support 
.,.. New Terminal Progmm ~ 

""Conve,..ation Mode frr'\'' 
""A.ll Ext. & DUk Commands RAINBOW 
V' 20 CornnuJnds Added 
"" Perfect for BBS 

CERTIFICA TION 

SEAL 

"" 4 Ve,.,ions lncl: Ext. , 1.0,1.1 & ]DOS 
"" Much More - U1es 4K 

S24.95 + 2.50 s A B (C.I.- + OU) 

Hayes 300 Modem - $175.00 
Amdek 0 & 1 + Cntrl. - $269.95 

SALE ON QUALITY MONITORS 

COWR & MICRO COMPUTERS 
Software e Hardware e Support 

Educational • Small Business e Games 
VOICE (213) 254-6809 10 A.M.-10 P.M. 

BBS (213) 258-0640 24 HRS. 
300 and 1200 Baud 

Extended Hours+Call before coming. 

8130 YORK BOULEYIRD 
POST OFFICE BOX 42718 
LOS ANGELES, CA. 90042 

MAil: £DaUi P~U.U: 'IG E.D.(;. 
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I* check for range of argument *I 
if ( x > 88.~ ) ( I* return largest value *I 

for ( n - 1; n < 8; ++n ) 
z.c[n] - ~xff; 

z . c[~] • ~x7f; 
return(z.e); 

} else 
if ( X< -88.~) 

return(~ . ~); 
/* reduce range of x and save exponent for adjustment *I 

m - dint(x*LOG2E) + 1; 
x - -x + m * LN2; 

function *I I* calculate exponential 
if ( x < l.~e-~9 ) 

z.e - 1.~ - x; 
else ( 

I* check for very small values *I 

I* compute power serie *I 
z .e- x * Fl7; 
for ( n - INDEX - 1; n >- ~; --n 

z.e- ( z . e + f[n] ) * x; ' 
z.e • ( z.e - 1.~ ) * x + 1.~; 

z . c[7] +• m; 
return(z.e); 

I* adjust exponent *I 
I* return exp(x) *I 

Listing 14: trigcons.h 

#define PI 3.141592653589793 
#define TWO_PI 6.2831853~7179586 
#define TWO PI I 1.59154943~918953e-~l · I* 112pi *I 
#define HALF PI 1.57~796326794897 I* pil2 *I 
#define SIXTH PI 5.235987755982989e-~l I* p i l6 *I 
#define TAN15 2.679491924311227e-~l I* tan(plll2) 
#define SQRT3 1.732~5~8~7568877 I* sqrt(3) *I 
#define D TO RAD 1.74532925199433~e-~2 I* pillS~ *I 
#define RAD_TO_D 5.7295779513~8232e+~l I* l8~lpi *I 
#define D REV 36~.~ I* degrees in one revolution *I 
#define G REV 4~~.~ I* grads in one revolution *I 

Listing 15: tstcos.c 

#define TRUE 1 
#include <trigcons.h> 

main() 
( 

double x,_sincos(); 

pffinit(); 
while (TRUE) 

scanf("\F",&x); 
reduce(&x,D_REV); 
printf("%.15e\n", sincos ( x+~.25)); 

printf("% . 1511\n",:::sincos(~.25-x)); 
printf("%.15e\n",_sincos(x)); 

*I 



Listing 16: Rep 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

* 
*REP 

* 
COPYRIGHT (c) 1985 by S.B . GOLDBERG 

* Permits repetitive execution of utilities written for 
*single variables. Variables are accepted from the 
* standard input path (keyboard, pipeline or redirection) 
* and replace '$' in command line . 

* 
* EXAMPLES : 
* dlrep copy $ /dl/backup/$ 
* Copies all files in the current data directory to 
* the directory 'BACKUP' on drive /Dl . 

* 
* rep ident $ <textfile 

* Displays ident for all filenames listed in 'textfile' . 

* 
* rep attr $ -pr 

* Removes the 'public read' attribute from all filenames 

* entered from the keyboard . Make no entry and pre ss 

* <ENTER> when finished . 

* 
ifpl 
use /d~/defsjos9defs 

endc 

* 
mod len,name,prgrm+objct,reent+l , entry , dsiz 

* 
params rmb 2~~ module parameters 
modaddr rmb 2 address of module na me 
pramaddr rmb 2 address of parameters 
head rmb 2 module header address 
varble rmb 1~~ input buffer 

rmb 2~~ stack 
rmb 2~~ 'rep' parameters 

dsiz equ 

* 
name fcs /rep/ 

fcc /(c) 1985 S.B . GOLDBERG/ 

* 
entry stx modaddr save address of module name 

* * LOAD MODULE 

* 
clra 
pshs 
os9 

any type or language 
u save U register 
f$load load module 

bcs out exit with error 
stu head save h eader address 
puls u retrieve U register 
stx pramaddr save address of module paramete r 

********************** 
* * READ VARIABLE FROM STANDARD INPUT PATH 

* getvar clra standard input path 
ldy #l~~ maximum variable length 
leax varble,u variable buffer address 
os9 i$readln read variable 
bcs error branch on error 
cmpy #l <ENTER>? 
beq noerr yes, terminate 'rep' 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

* * CREATE MODULE PARAMETERS 

* 
tfr 
ldy 

loop lda 
cmpa 
beq 
sta 
cmpa 
beq 
bra 

putvar pshs 
leay 

varloop lda 
cmpa 

u , x address of parameter buffe r 
pramaddr address of parameters 
,y+ get pararn. character 
#'$ dollar sign? 
putvar yes, set variable 
,x+ no, save in parameter buffer 
#$~d end of line? 
doit yes, execute the module 
loop no, get nex t character 
y save Y register 
varble,u variable buffer address 
,y+ get variable character 
#$~d done? 

A 
nd even then you couldn't 
access as many CoCo 
goodies as you get in 
Public Domain Software 

Copying Company's special pre­
selected package deals. Check 
it out: 

1 TOOLS-4 disks, 62 fil es. 
Includes: Basic 64, BSearch 
DiskTes t, DOS64, DSBoot, 

Print- D IR. Recover. Romback. 
Rom fi x, Scrn5 1, Backup, Unlock, 
MultBack, Spell & Fix Free Ware, 
Man ual, Diet, Bu il d, list. Append. 
Addword, Te leterm, MTerm , Ker-

mit. Superforth,$25 
16KForth, Editor, 
32K Forth. Manual. 

2 GAMES-4 disks. 59 files. 
GAMES IN BASIC includeo 
Gun ner, life, Poker, Bio 

rythm. Hangman. Go, Fractal. 
World 3D. Lovetrek, Nude. Star­
trek . Reverse. Scramble. Pizza . 
FAST MACHINE LANGUAGEo 
Pong, Squash, Blockade, Germ, 
Grid. 3D-Tictac, Zerog. SIMULA­
TIONS & ADVENTUREo Cave, 
Wargame. NORAD,$25 
arcoyle. KingTUT. 
Civilwar. lcewar. 

3 MUS ICA MANUAL & 
UTILITIES-4 disks, 80 
files. Includes: Addplay, 

Boogie, Circus, C lowns, Hyden, 
JBGood, Sonata3, Straw, #3 Foggy. 
Funeral, Hardday, Joplin. Peanuts. 
Rock, Stranger, Camelot. Dia­
mond. Fantasy 11 , Greengras, Star­
Wars , Superman, RootBeer, Ghos­
Bust. Mash, 201, Stelmo. Balstar. 

Messiah, Raiders, $25 
Watermus, Toc-
cata, Fuge, etc. 

4 GRAPHICON PICTURES­
these pictures demonstrate 
the ability of the Color 

Computer to produce exciting art. 

Graphicon need-$2 5 
ed. Modifyable. 
4 disks. 

5 PICTURE DISKS-2 disks, 
35 files. Turn your CoCo into 
a Mac includes: McPaint, 

Icons. Epson/DRV, Animate , Bal­
loon. H ebrew, Typing, RSDMP/ 
DRV. Animation Disk includes Ro­

tate, Shuttle, $15 
Triangle, Glass. Star. 

> 
Baseball. Donduck. 

6 FOR THE 059 OPERATING 
SYSTEM - 2 disks, 20 + 
fil es. Includes programs 

from BASIC09, ASM and Co 
Finance, C lk, Mat hDemo.c, 
Bounce.c. rafDemo.c. Primes.c. 

WC.c. Six tex t ad- $15 
ventures for OS9 
operating system. 

7 ALL THE $80 ABOVE -
•t30 value: 

ORDERS: Include fu ll name, com­
plete address, phone with area 
code (important!) . Specify for 
CoCo. Include $3 P/H per ord. 
Phone: credit ca rds on ly. Over­
seas: add SOc per disk U.S. post­
age. N.Y. include 8.25% tax, pre­
paid only. Canada: postal money 
orders, U.S.$ only. We also have 
P.O . Software for Ms.Dos. CP/M . 
Catalogs: $4. We sell 2 Drive 
M s.Dos portable 5 12k. $895 . We 
are a copying service providing 
programs from Users Groups: cor­
rections solicited . Please include 
$2.40 handling with any returned 
(postal mangled etc. ) disk. Con ­
tent not warranteed. 

The Public Domain Software 
Copying Company 

(es t. 1983) 
33 Gold Stree t, New York City 10038 

212/732-2565 

Apri/1986 THE RAINBOW 249 



HITE HOUSE 
COMPUTER 

House Specials 

Amdek Color 300 w/video driver 199.95 
Flip-n-File 50 w/ two free boxes of ss/ disks 28.95 
2700 sheets of 20 lbs Lazor edge paper 24.95 

LEGEND 

EPSON 
RX80 
RXIOO 
JX80 
FX85 
FX185 
LX80 
L01500tPARi 
L01500 tSERt 

PANASONIC 

CITIZEN 

170 95 
210 00 
219 95 
349.95 
515 00 
540 95 

73 9~ 

MODEMS · 
Vol\o:s 12 
Hayes 300 
Hayec; t?OO 
Tenrn Mo(tr.m 
Compuc;ervc Strlr~ r~r l<rt 

t?q% 
117 00 
JI-V1 00 
(11;(){1 

JQ q•, 

COMMODORE 

ATARI 
SMI24 
SCI224 

ZENITH 
ZVM 122 . 
ZVM 123 

NEC 

AMOEK 

SYLVANIA 
Color TV / RG8 5315 00 
Color TVIRGB CALL 

SAMSUNG 

MEMOREX 

$95 00 
89 95 

1? 110 
l(i 1)0 
36 'l'l 
rl (CJil 

All Oiskettes Carry A Ulctime WarrJnty 

INNOVATIVE CONCEPTS 

Fhp-n FtiC 10 ') '10 
Fhp n rrte / 11 ll '1fl 

Fhp·n llh! ('1lflm ~ 1 ~· '•(I 
Fhp n-1 IIi• '>ll 1 ~1 11\i 

~hl) ·nlil!' 'JO.Itru ~ lh 110 

Prmter l~1hhon s Dust Covers 
f\V;Ji!Oh le 

No 'Jepos11 on C.O 0 orders Free hc,ghl on aU 
prepaid cash orders ov~ r $300m the Connncn!ill 
US A APO .1nd FPO orders <Jdd $5 00 per hund­
red For Pnor•ly M;u l ad $10 00 per hunrJrea Froe 
stt rpprng lor PA res:denrs PA rcsrdcnrs add 6°·., 
sales t;u All defeCtive products must have n 
puor RA number 

AMERICAN 
EXPRESS 5% 
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home 

beq 
sta 
bra 
puls 
bra 

home yes, go back to parameter copy 
,x+ no, save in parameter buffer 
varloop get next character 
y retrieve Y register 
loop go back to param . copy 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

* * EXECUTE THE MODULE 

* 
doit ldd #$~~~1 any type or lang.; default data size 

ldx modaddr address of module name 
ldy #2~~ maximum parameter length 
os9 f$fork execute the module 
bcs unlink exit with error 
os9 f$wait wait for module to finish 
tstb module pass an error? 
beq getvar no, get next input 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

* * EXIT 'REP' 

* 
error cmpb #e$eof end of the input file? 

bne unlink no, exit with error 
no err clrb yes, clear error flag 
unlink ldu head get header address 

os9 f$unlink unlink module 
out os9 f$exit quit 'rep' 

emod 
len equ * 

end 

Listing 17: UnLoad 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

* * UNLOAD COPYRIGHT (c) 1985 by S. B. GOLDBERG 

* 
*Use: unload <module.name> [ ... ) 

* * Repeatedly unlinks the listed module(s) to delete 
* them from memory. 

* 

* 

* 
count 

dsiz 

* 
name 

* 
entry 

loop 

next 

out 

len 

ifpl 
use /d~jdefsjos9defs 

endc 

mod 

rmb 
rmb 
rmb 
equ 

fcs 
fcc 

lda 
sta 
clra 
os9 
bcs 
os9 
bcs 
dec 
bne 
lda 
cmpa 
bne 
clrb 
os9 
emod 
equ 
end 

len,name,prgrm+objct,reent+l,entry,dsiz 

1 number of tries 
2~~ stack 
2~~ params 

/unload/ 
/(c) 1985 S.B.GOLDBERG/ 

#25 loop count 
count save count 

any type or language 
f$link link module to get header address 
out exit with error 
f$unlink unlink module 
out exit with error 
count 25 times? 
loop no, unlink again 
,x yes, look for more names 
#$~d another module? 
entry yes, unlink it 
no, clear error flag 

f$exit quit unload 

* 



Listing 18: Sound 

nam snd 
ttl 3 hard-coded sounds from one module 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

*Options: u, d 

* 
* 
* 
* 
ifpl 

no option - short beep 
u option ~ rising pitch 
d option = falling pitch 

use /d~/defsjos9defs 
en de 

skip2 equ $8c 
typ set prgrm+objct 
rev set reent+l 

mod zz,mn,typ,rev,go,edat 

rmb 2~~ 
edat equ 
mn fcs "snd" 

feb 1 (version) 

go lda ,x 
anda #$df 
cmpa #'U 
beq upsnd 
cmpa #'D 
beq dnsnd 

beep ldd #$d~8~ 
bra sndl 

upsnd ldd #$1~~ 
feb skip2 

dnsnd clra 
clrb 

sndl pshs d 
ldx #$ff22 

SERIAL 10 PARALLEL 
PRIIIER IIIERFACE 

SP-2 INTERFACE for EPSON PRINTERS: 
• 300-19,200 BAUD rates 

• Fits inside printer - No AC Plugs 

• Optional external switch ($500 extra) frees 
parallel port for use with other computers 

• $4995 (plus $300 shipping) 

SP-3 INTERFACE for MOST OTHER PRINTERS: 
• 300-19,200 BAUD rates 
• External to printer - No AC Plugs 

• Built in modem/printer switch-no need for 
Y-cables or plugging/unplugging cables 

• $6495 (plus $300 shipping) 

Both also available for IBM, RS-232 and Apple IIC computers. 

lda l,x 
anda #$fb 
sta l,x 
ldb ,X 

orb #2 
stb ,x 
ora #4 
sta l,x 

snd2 pshs a 
anda #2 
pshs a 
lda $ff22 
anda #$fd 
ora , s+ 
sta $ff22 
bsr delay 
lda ,s+ 
inca 
bra snd2 

delay lda 4,s 
dl~ deca 

bne dl~ 
tst 3,s 
beq dl2 
bmi dl3 

dll dec 4, s 
bne back 

sndout clrb 
os9 f$exit 

dl2 inc 4,s 
beq sndout 

back rts 
dl3 inc 3, s 

beq sndout 
rts 
emod 

zz equ * 
end 

DISK DRIVE SYSIEtiS 
ALL 1h HEIGHT DOUBLE SIDED 

Drive 0 (addressed as 2 drives!) 
Drive 0, I (addressed as 4 drives!) . 

.......... ...... s235 
.. SJSO 

All above complete with HDS controller, ca ble, & drive 
in case with power supply 

Bare Double Sid ed Drives . . . . . . .. . . . . . . . . . . . .. ... s I 09 
Dual 1h Height Case w/Power Supply ............ ......... ... . .. .. .. .... .. s49 
Double Sided Adapter . . . . . . . . . . . . . . . . . . .. . . . .. ....... .. . ...... s25 
HDS Controller, RS ROM & Instruction s . . . . .... ... ... .. .. ..... . . .. s 119 
2S CDC DSIDD Diskettes . s32 & s3 s/h 

W e use the HDS controller exclusively. Can use 2 different DOS ROM's . 
Shipping Costs : ss/drive or powe r supply, s10 max. 

Co Co Serial Cables IS ft.-SIO. Co Co/RS-232 Cables IS ft .-S20. 
Other cables on request. (Add S) OO shipping) 

P.O. Box 293 
Raritan, NJ 08869 
(201) 722-1055 

ENGINEERING DEALER INQUIRIES INVITED! 
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Bulletin Board Systems 
Continuedfrom Page 10 

Editor: 
The Alaska CoCo BBS offers online 

games to play and soon to come, two callers 
may play online games against each other. 
We support up / downloads and operate 24 
hours a day, seven days a week . Call Voice 
(907) 344-0161, Data (907) 344-3748. 

Dean Lawrence 
Anchorage, A K 

• CoCo Jet BBS is online 24 hours a day, 
seven days a week at (602) 969-8545 and is 
300 Baud. CoCo Jet runs on a TRS-80 CoCo 
2, two disk drives . If you want a password, 
you can send your real name and alias (if 
any) , address, city, state, phone number, 
computer system and a six-character pass­
word to me at Applications Department, 
641 N. Dawn Circle, 85203 . 

Dan Sobczak 
Mesa, AZ 

• The California Computer Federation 
announces the following BBSs. 

Los Angeles Chapter: Voice (818) 840-
8903, BBS (818) 886-6041 or Voice (818) 993-
5217, BBS (818) 988-0547. 

Sacramento Chapter: Voice (916) 753-
7354, BBS (916) 753-4066. 

San Francisco Chapter: Voice ( 415) 366-
4560, BBS (415) 364-2658. 

• The Colorama BBS of Waterford is a 
CoCo oriented system with online games, 
downloading and many other features . Runs 
24 hours a day, seven days a week. Call (203) 
442-8187. 

Dee Ward 
Waterford, CT 

• We would like to announce the #6809E­
XPERIENCE# BBS. Our data line is (203) 
236-0709, 24 hours, 300 Baud, 8-N-1 parity. 
The features we offer are what set us apart 
from many other BBSs. Give us a call. 

John M. Pozzato 
W. Hartford, CT 

• I'm announcing a new newsletter dedi­
cated to CoCo BBSs. It will feature a list of 
CoCo BBSs around the world . If you have 
a BBS, please send me your information. 
This newsletter will also feature advertise­
ments on where to purchase modems, termi­
nal programs, BBS programs and more . 
There will be a mail section for those who 
want to leave tips on Adventure games or 
anything else. To get this monthly newslet­
ter, please send $2 plus your name and 
address to 301 Caravel Drive, 19701. 

Steve Slack 
Bear, DE 

• Announcing the start of a chain of 
Eagles Nest BBSs. Eagles Nest headquarters 
is in N. Province, R.I. Call (401) 353-5034. 
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Eagles Nest #2 is in Hollywood, Fla. Call 
(305) 981-8173 . Eagles Nest #3 is in Mem­
phis , Tenn . Call (901) 744-3478. All three 
boards run on a greatly modified Colorama 
3.0 and run 24 hours a day. 

Dan Schoenbaum 
Hollywood, FL 

• The Jax Online BBS has been in service 
for over two years, runs 24 hours a day, 
seven days a week, has 300 I 1200 Baud 
capabilities. This BBS utilizes 128K, eight 
disk drives, 300/ 1200 Baud. Data line is 
(904) 737-2258, voice line is (904) 737-3640. 

Bill Dempsey 
Jacksonville, FL 

• I would like to announce the Brainchild 
BBS. The number is (404) 629-7197 . We are 
online from 9 p.m.-6 a.m. seven days a week. 

Carl England 
Calhoun, GA 

• The Evansville Connection BBS is alive 
and well at (812) 476-9453 . We operate at 300 
Baud, seven bits, even parity. The hours are 
9 p.m. Fridays till 9 p.m. Sundays. 

Brad Callahan 
Evansville, IN 

• I am happy to announce another Colo­
rama BBS online 24 hours a day, seven days 
a week. Features include message base , 
online programs and games , downloading, 
screen pause and other well-known Colo­
rama options . The communications pro­
tocol is 300 Baud, seven bit, even parity, one 
stop bit. Phone (317) 392-2769. 

Duke Norris 
Shelbyville, IN 

• I would like to inform all RAINBOW 

readers of a new BBS, The Computer Cellar. 
lt is run on a 64K CoCo 2 and two double­
sided drives. The BBS supports XMODEM 
up / downloads , online games, a number 
data base, modem-pal section and much 
more. The board runs 24 hours a day, seven 
days a week. Phone (319) 277-0646. 

Kevin Langenwalter 
Cedar Falls, /A 

• I am pleased to announce the start of my 
BBS. The number is (502) 955-6184. We are 
a 24-hour BBS dedicated to the CoCo. 

Claude Napier 
Louisville, KY 

• Fast Trackin' BBS is online and cur­
rently operating a 300 Baud with online 
storage exceeding 300K with four 40-track 
drives . Give us a call around the clock at 
(502) 365-7771. 

David Guess 
Princeton, KY 

• A new BBS called The Asylum, 300/ 
1200 Baud, runs 24 hours a day, seven days 
a week. Call (504) 886-3713 . 

Nolan Edward Lee 
Sun, LA 

• I would like to announce that a new BBS 
called CoCo Net is online 24 hours a day. 
The number is (504) 654-9298. 

Dustin Maxfield 
Zachary, LA 

• I would like to announce a new BBS. It 
will be online 24 hours a day, seven days a 
week. The number is (617) 889-0777. 

Robert Bohn 
Chelsea, MA 

• Benchboard BBS operates at 300 Baud, 
8/ N / I, 24 hours each day. Call (517) 394-
2447. All long distance callers must mail a 
post card or letter with their name, address, 
phone number, type of computer and de­
sired password (up to eight characters). Mail 
information to Benchboard, P .O. Box 278, 
48842-0278 . 

John C. Evans, Jr. 
Holt, Ml 

• I am pleased to announce that Kosci­
usko now has a BBS. The AMUG (Attala 
Micro Users Group) BBS is online after 6 
p.m. (CST) Monday through Saturday and 
all day Sunday. Call (601) 289-5161. 

William Duncan 
Kosciusko, MS 

• The Colorama CoCo Users Groups BBS 
runs 24 hours a day, seven days a week. Fully 
supports XMODEM, up / downloading, 300 
Baud, no fee required. Call (314) 899-0611. 

Carl Eberhardt 
West Alton, MD 

• Our club has put together a BBS . The 
number is (7 12) 258-0234. If anyone would 
like to leave me a message on the board, my 
initials are ABP. 

Alan Pedersen 
South Sioux City, NE 

• I am pleased to announce that CCIE is 
now running TCBBS software. The Color 
Computer BBS is 100 percent machine 
language . Call (201) 725-5028. 300/ 1200 
Baud. A note to those interested in running 
BBSs: TCBBS requires 64K, a multipack, 
and a hardware pack that includes a UART 
(RS-232 port), parallel printer port and a 
real-time clock. More information is avail­
able on the board. 

Darren Nye 
Manville, NJ 

• Announcing two new BBSs in the New 
York area. Both are open 24 hours a day, 
both have many subboards. Call Switch­
Board at (914) 429-5616, or Varsity BBS at 
(914) 693-8551. 

Elliot Richman 
Ardsley, NY 

• Announcing the first (to my knowledge) 
public domain BBS system for the CoCo; it 
is the RS-B BS. It can be obtained through 
the RS-BBS H.Q., P.O. Box 901 , 11710. To 
receive a copy just send three diskettes and 
$1 for postage and handling or $6 to cove1 
the price of disks and postage and handling. 



Call (516) 783-7506 24 hours a day, seven 
days a week. 

Joseph Castelli 
Bellmore, NY 

• This is to inform you of a new BBS in 
Queens. We are part of the TELE-NET BBS 
network. We currently have six BBSs and 
are willing to recruit more. If you would like 
to join or need more information on the 
network, send an SASE to 75-04 60 Place, 
11385. We currently operate at 300 Baud, a 
64K CoCo 2, two disk drives operating at 
6 rns. Call us at (718) 381-2209, 24 hours a 
day, seven days a week. We have up/down­
loading, message bases and more. 

Mike Sileo, Jr. 
Glendale, NY 

• Colorarna of Minot is online 24 hours a 
day supporting Tandy CoCo users in the 
area. Downloads, news, club news, message 
base, online games and more. Call (70 I) 839-
7081. 

Pete Fettig 
Minot, ND 

• Our BBS has about 300-400 Color Com­
puter downloads, including OS-9 down­
loads. There is a $10 fee. It is a TBBS 1.3 
system, running on a Model 4, one five meg 
hard drive, two double-sided 5 \~.l-inch floppy 
drives and two single-sided 5 V4 floppy 
drives. We offer many features and run 24 
hours a day, seven days a week at 300/ 1200 
Baud. Call (513) 984-8705. 

Mike Kennedy 
Cincinnati, OH 

• The Tigers Den of Wetherford is now 
operating at 300/ 1200 Baud and is devoted 
to CoCo users and will be aimed at Adven­
tures and war games, but all programs will 
be appreciated. Call (405) 772-7277 between 
5-11 p.m. 

David Miller 
Wetherford, OK 

• I would like to announce the existence 
of a Colorarna BBS in Horner City. The BBS 
has message base, online games, magazine 
section, 24 download files, basement, adver­
tising, hints and tips and much more. Online 
24 hours a day at 300 Baud. Call (412) 479-
3786. 

Bruce Rummel 
Homer City, P A 

• I would like to announce the formation 
of a new BBS called The Glaxian. It has 
almost a meg of online storage and is 
inhabited by many different creatures. The 
number from any earth phone is (215) 752-
9746. All computers and f or starships are 
welcome. 

Jay Kellett 
Langhorne, P A 

• The Colorarna BBS of Cookeville is 
open from 10 p.m. to 6 a.m., seven days a 
week. The BBS supports up/downloading, 
online games and much more. Call (615) 
528-2864. 

Pat Oakley 
Cookeville, TN 

• Another BBS is online 24 hours a day, 
300 Baud unless used by the SysOp. Call 
(61 5) 496-3340. There is no fee but any 
donations are welcome. Send to Rt. 2, Box 
1036, Mapleton Drive, 37311. 

Brian S. Graham 
Cleveland, TN 

• I would like to take this opportunity to 
tell you about our new chain of BBSs. They 
run 24 hours a day, 300/1200 Baud. We have 
up I downloading, online games, very user 
friendly Colorarna system. Call (901) 743-
2763 or (401) 353-5034. 

Jerry Maye 
Memphis, TN 

• Colorarna BBS of Irving is now running. 
Call (214) 438-2412, 24 hours a day, seven 
days a week. 

Terry Luthell 
Irving, TX 

• Call the Peninsula CoCo BBS at (804) 
868-0922. We operate a CoBBS, the fastest 
growing CoCo BBS in the Tidewater area of 
Virginia. 

Bill Satterwhite 
Tabb, VA 

• We have a reliable 24-hour BBS (Colo­
rarna) aimed at providing total support to 
users. Call (206) 435-4308. 

Thomas B. Frey 
Arlington, W A 

• Announcing two BBSs in the valley. The 
first is at Skagit Valley Community College 
and runs 24 hours a day at (206) 428-1294. 
The second is a FIDO board and runs from 
1800 to 0800 at (206) 757-5233 . 

Scott Honaker 
Mount Vernon, W A 

• I would like to announce Graphic Fan­
tasy BBS is online Fridays 8 p.m. to Sunday 
10 p.m. CST. It has up/ downloads message 
base, online games and some great pictures 
in the download section. Call (414) 623-2496 
between advertised hours. 

Dennis Genz 
Columbus, WI 

• Announcing a new BBS in the Kenosha­
Salem area called Uncle Dave's BBS. Oper­
ates at 300 Baud 24 hours a day, seven days 
a week. Supports up/downloading and 
various message bases. My address is 24607 
67th Street, 53168. 

David Buehn 
Salem, WI 

• Would you please inform your readers of 
the new BBS called The Hackers Palace. It 
uses the ring-back system. Call and let the 
phone ring only once and then call back in 
50 seconds - I will flip the modern on. The 
hours are 9 a .m. to 9 p.m. Call (304) 287-
2607. 

Mark Richards 
Carolina, WV 

• I would like to announce the grand 
opening of yet another Colorarna BBS in the 
Tilbury-Chatham area. Open 24 hours a 
day, seven days a week. For members that 
join, there is a newsletter once a month. The 
number is 682-1309. 

Charlie Mizzi 
Tilbury, Ontario 

• The Le Club CoCo La Tuque Inc. has 
a BBS. Just leave a message at initial PMP. 
We operate 24 hours a day, seven days a 
week. The number is (819) 523-4329. Press 
ENTER when you get the link; it is in full 
French and the speed is 300 Baud. 

Pierre Lortie 
La Tuque, Quebec 

ASSEMBLY LANGUAGE PROGRAMMING for the TRS-80 COLOR COMPUTER 

~- The book exclusively for you and your CoCo !! 
You've learned BASIC and are now ready to learn assembly 
language programming. This hands-on guide begins with the 
basics and progresses to the expert level; revealing 
programming conventions and techniques and ~ the 
internal capabilities of the TDP-100, CoCo 1 and 2. At 
every step of the way are illustrations, sample programs, 
and plain English explanations. All sample programs are 
shown as assembled with Radio Shack's EDTASM+ cartridge. 
Plus, a complete chapter explains how to use all EDTASM+ 
capabilities. This book describes how to write 
subroutines, interrupt handlers, programs that control 
the graphics display modes, cassette, disk, keyboard, 
sound, joysticks, serial I/0, interrupts, and use of ROM 
resident subroutines . Not only i s the MC6809E 
microprocessor described, but also the video display 

VDG l interface and 

how they all work together. This book is suitable as a 
high school or college textbook. 
CHAPTERS: The Binary Number System - Memory and Data 
Representation - Introduction to MC6809E Microprocessor -
Addressing Modes of the MC6809E MC6809E Instruction 
Set Assembly Language Programming with EDTASM+ 
Assembly Language Programming Assembly Language ·and 
Extended Color BASIC Internal Control and Graphics 
Technical Details. 

289 pages TRS-80 & EDTASM+ are 
soft cover trademarks of Tandy Corp 

:::.$-"16"".,_,0'-"0:.....:::cu_,_. S::..·:......cP:..:l_,u"'-s-'!h=-1'-'.:..::5'-"0'--"-sh'-'-'-'i P::o:P~i-"n ... g_,_. Check or money order. 
RI residents please add 6% sales tax. Volume discounts 
are available. 

Publi shed and 
sold by 

TEPCO 
30 IJater Street 

Portsmouth RI 02871 
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THESE FINE STORES 
CARRY THE RAINBOW 

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

ALABAMA Stuart Cotranics. Inc. IOWA 
Birmingham Jefferson News Co. Sunrise Sunny's at Sunset, Inc. Bettendort Cosmos Computers 
Brewton McDowell Electronics Tallahassee Anderson News Co. KANSAS Florence Anderson News Co. Tampa Fine Print Bookstore 

Junction City Ill H's Stereo Greenville M & B Electronics Sound Trader & Computer Center 
Huntsville Endicott Software Titusvil le Computrac Topeka Palmer News. Inc. 

Madison Madison Books Town Crier of Topeka, Inc. 

Montgomery Trade 'N' Books GEORGIA Wichita Amateur Radio Eq uipment Co. 
Bremen Boogie Shoppe Lloyd's Radio 

ALASKA Columbus Muscogee News Co. KENTUCKY Fairbanks Electronic World Cummings Kent Radio Shack 
Danville Boyle Electronics Jesup Kennon Music ARIZONA Radio Shack Georgetown Goodwin Electronics 

Phoenix The Computer Shop Marlelta Act One Video Hopkinsville Hobby Shop 
Gemini Computers St. Simons Louisville The Computer Store 
TRI-TEK Computers Island Radio Shack Paducah Radio Shack 

Scottsdale Data Concepts Toccoa Martin Music Radio Shack Paintsville Gus-Sta n Enterprises 
Tempe Books Etc. Pikeville Gus·Sian Enterprises 

Computer Library IDAHO Princeton Miller Electronics 
Tucson Andersen News Co. Blackfoot F/M Systems Electronics LOUISIANA Minz Electronics Moscow Johnsen News Agency 

Baton Rouge Acme Book Co. 
ARKANSAS ILLINOIS Crowley Acadlana Newsstand 

Fayetteville Vaughn Electronics/Radio Shack Aurora Krach's & Brentano's Gretna Computer Supply Store 
LittleRock Anderson News Co. Belleville Software or Systems MAINE 

CALIFORNIA Champaign Book Markel 
Brockton Voyager Bookstore Chicago B. Dalton Booksellers Chula Vista R & R Software N. Walbash St. Waterboro Radio Shack 

Citrus Heights Software Plus West Jackson St. MARYlAND Downey The Floppl Disk Bob's In Newtown Sliver Spring Layhill Newsstand El Cajon Radio Shack Bob's News Emporium 
Exton Software City Bob's Rogers Park MASSACHUSEnS 
Grass Valley Advance Radio, Inc. Book Markel Brockton Vogager Bookstore 
Half Moon Boy Strawtlower Electronics East Cedar Cambridge Nlnls Corner, Inc. 
Hesperia Dessert Sound. Inc. North Cicero Out Of Town News 
Hollywood Levity Distributors West Dlversey Fitchburg Comers Book Shop 
lompoc L&H Electronics Emporium E.B. Garcia & Associates Ipswich Ipswich News 
Los Angeles E.D.C. Industries Guild Books & PeriOdicals Littleton Computer Plus 

Polygon Co. Krach's & Brentano's Lynn North Shore News Co. 
National City JARB Software South Walbash Quincy Soft Ware House 

Willy's Electronics West Jackson Rehoboth Arel Computer & Electronics 
Pacific Beach Pro Am Electronics 516 N. Michigan MICHIGAN Palo Alto Printers. Inc. 
Sacramento Tower Magazine 

835 N. Michigan Allen Park Book Nook. Inc. 
San Diego The Computer Store 

Parkway Drugs Ann Arbor Community News Center 

Dimensional Software 
Parkwest Books Brooklyn Weatherwax Radio Shack 

Disney's Electronics 
Sondmeyers Bookstore Dearborn DSL Computer Products 

Radio Shack 
Unlv. of Chicago Bookstore Durand Robbins Electronics 

Santa Rosa Sawyers News. Inc. 
Unlv. of Illinois Bookstore Fllrit "10" 

Southgate Color Computing Videomat, Inc. Greenville Robbins Electronics 
Sunnyvale Computer Literacy 

Chillicothe Book Emporium Harrison Harrison Radio Shack 
Danvil le Book Market Kalamazoo John Rollins 

COLORADO Decatur Book Emporium lowell Curl's Sound & Home Arcade Center 
Aurora Aurora Newsland K-Mart Plaza MI. Clemens Key Book Shop 
Colorado Northgate Mall Michigan Rad io 

Springs Hathaway's Magazines DeKalb Appletree Computers Muskegpn The Eight Bit Corner 
Grand East Moline Book Emporium Owosso C/C Computer Systems 

Junction Colorado Periodical Evanston Chicago-Main News Perry Perry Computers 
Distributing Co. Geneseo B & J Supply Perry Oil & Gas 

Montrose Montrose Mini Mall Kewanee Book Emporium Pontiac Computer Shack 
Westminster Software City Lisle Book Nook Roseville New Horizons 

CONNECTICUT Newton Bill's TV Radio Shack Royal Oak Software City 
Danbury Computer SeN. of Danbury OakBrook Krach's & Brentano's St. Johns Clinton Electronics 

DELAWARE 
Oak Park Krach's & Brentano's Southfield Software City 
Paris Book Emporium Sterling Middletown Delmar Co. Peoria Book Emporium Heights Sterling Book Center 

Ml~ord Milford News Stand 
Wilmington Normar. Inc.- The Smoke Shop 

Sheridan Village Tecumseh Wlhite Electronics 
Westlake Shopping Center Wyoming Gerry's Book Co. 

FLORIDA Book Market 
Boca Raton Software. Software. Inc. Il linois News SeNice MINNESOTA 
Clearwater Soenen & Wilmoth Books Schaumberg Krach's & Brentano's Minneapolis Read-More News 
Cocoa The Open Door Skokie Krach's & Brenlano's Willmar The Photo Shop 
Davie Software Plus More Springfield Book Emporium MISSISSIPPI 
Ft. Lauderdale Electronics Engineers Sangamon Center North 

Grenada Stereo Store of Grenada, Inc. 
Mike's Electronics Distributor Town & Country Shopping Ctr. 

Jacksonville Bill's CoCo Comer Sunnyland Book Emporium Starkville Stonehenge Computer Software Center 

The Book Nook West Frankfort Paper Place MISSOURI 
Book Town Wlheeling North Shore Distributors Farmington Ray's TV & Radio Shack 

Melbourne City Newsstand Kirksville T&R Electronics 
The Little Store INDIANA Moberly Audio Hut 

Miami The News Rack Berne Wlhlte Cottage Electronics St. Louis Book Emporium 
Newsstand of Cutler Ridge Columbus Micro Computer Systems. Inc. Computer Xchange 

North Miami Garrett Finn News Ager.,cy. Inc. Sattwalre Centre 
Beach Almer Bookstore Greenwood The Computer Experience Software Center 

Orlando Book Mania Highland Computer Hea lth Consultants University City Final Edition 
Panama City Boyd-Ebert Corp. Indianapolis Bookland, Inc. MONTANA Pensacola Anderson News Co. Indiana News Whitefish The Computer Corral Pinellas Park Wolfs Newsstand Jasper ElexMart 
Sarasota Family Computers Madison Arcs Office Supplies NEBRASKA 
South Martinsville Radio Shack lincoln Hobb y Town 

Pasadena Poling Place Walbash Miffing's Electronics Omaha Comp uters & Components 
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NEVADA 
Bettie 

Mountain 
Las Vegas 

NEW HAMPSHIRE 
Peterborough 
Portsmouth 
West Lebanon 

NEW JERSEY 
Cedar Knolls 
Cherry Hill 
Clinton 
Lawrenceville 
Linwood 
Marmora 
Montvale 
Pennsville 
River Edge 
Rockaway 
Summit 
Villas 

NEW MEXICO 
Alamogordo 
Albuquerque 

NEW YORK 
Brockport 
Brooklyn 
Elmira Heights 
Fairport 
Fredonia 
Hudson Falls 
Johnson City 
Mt. Kisco 
New York 

N. White Plains 
Plattsburg 
Rochester 

Stewart's Radio Shack 
Hurley Electronics 

BRW Electronics/Radio Shack 
Portsmouth Computers 
Vertham News Corp. 

Village Computer & Software 
Software City 
Micra World II 
Micro Con Software Center 
Software City 
Outpost Radio Shack 
Software City 
Dave's Elect. Radio Shack 
Software City 
Software Station 
Software City 
Art's Electronics 

New Horizons Computer Systems 
East-West Enterprises 
Page One Newsstand 
Salt of the Earth 

Lift Brtdge Book Shop, Inc. 
Micro Configurations, Inc. 
Southern Tier News Co .. Inc. 
Software City 
On Line: Computer Access Center 
G.A West & Co. 
Unicorn Electronics 
Software City 
Bernas & Noble-Sales Annex 
Coliseum Books 
Eastem Newsstand 

Grand Central Station, Track 37 
200 Park Ave., (Pan Am #1 ) 
55 Water Street 
World Trade Center #2 

First Stop News 
Idle Hours Bookstore 
International Smoke Shop 
Jonll Smoke 
Penn Book 
State News 
Usercom Systems. Inc. 
Walden Books 
World Wide Media Services 
Software City 
Adirondack Computer Supplies 
Village Green 
World Wide News 

Warrensburg M.R. Electronics 
Woodhaven Spectrum Projects 

NORTH CAROLINA 
Aberdeen King Electronics 

Cary 
Charlotte 

Havlock 
Hickory 
Marton 

NORTH DAKOTA 
Fargo 

OHIO 
Blanchester 
Canton 
Cincinnati 
Coshocton 
Dayton 
Fairborn 
Kent 
Kenton 
Lakewood 
Lima 

Mayfield 
Heights 

Miamisburg 
MountOrab 
Rocky River 
foledo 
Xenia 

OKLAHOMA 
Hobart 
Oklahoma 

City 
Tulsa 

OREGON 
Portland 

PENNSYLVANIA 
Allison Park 
Altoona 
Brookville 
Harrisburg 
Malvern 

Radio Shack 
News Center in Cary Village 
Newsstand lnfl 
Papers & Paperback 
Computer Concerns 
C' Books & Comics 
Boomers Rhythm Center 

Computer Associates 

JR Computer Control 
Little Professor Book Center 
Cinsoft 
Utopia Software 
Wilke News 
News-Readers 
The News Shop 
T.W. Hogan & Associates 
Lakewood International News 
Brunner News Agency 
Edu-Caterers 

Software City 
Wilke News 
Mount Orab Radio Shack 
Programs Unlimited 
Leo's Book & Wine Shop 
Fin Print Books 

Shortgrass Electronics 

Merit Micro Software 
Steve's Book Store 

Rtth Ave. News 

Software City 
Newborn Enterprises 
Lorry's Stereo Shop 
Harrisburg News Co. 
Personal Software 

Philadelphia City Software Center Cam rose RQdlo ShQck Assoclmed Stores 
Newsy Claresholm Radio Shack Associated Stores 

Phoenixville Stevens Radio Shack Coaldale Coaldale Sight & Sound 
Pittsburgh All-Pro Souvenlers Drayton Valley Langard Electronics 
Pleasant Hills Pitt Computer & Software Edmonton CMDMicro 
Shippensburg Rainbow Adventure KellY Software Distributors 
Temple Software Corner Edson Radio Shack 
Tunkhannock The Danna Comm. Co. Fairview D.N.R. Furniture & TV 
Wind Gap MlcroWo~d Fox Creek Fox City Color & Sound 
York The Computer Center of York Ft. Ma<:leod Fort Pharmacy 

RHODE ISLAND Radio Shack 
Grande Warwick Software Connection Cache The Stereo Hut 

SOUTH CAROLINA Grande 
Cha~estan Hts. Software Haus, Inc. Centre The Book Nook 
Gaffney GQ!fney Book Store Grande Prairie Northern Computer Service 
Greenville Palmetto News Co. Hanna Technics TV Ltd. 
Hilton Head Megatron Corporation lnnJstall L&SStereo 
Spartanburg Software City Lacombe Tall Pine TV 
Union Fleming's Electronics Leduc Radio Shack Associated Stores 

TENNESSEE 
Uoydmlnster Lloyd Radio Shack 
Peace River H & S. Music Centre 

Chattanooga Anderson News Co. Radio Shack Associated Stores 
Dickson Highland Electronics Plncher Creek Thornton & Son's 
Knoxville Anderson News Co. Red cliff Gale Distributing 

First Byte Computer Co. Red Deer Computer World 
Memphis Computer Center Rimbey Roy's TV 

Software. Inc. St. Paul Tale-Logic 
Nashville Mosko's Book Store Sundre Sundre Sound 
Smyrna Delker Electronics Tober Pynewood Sight & Sound 

TEXAS Valleyvlew Dan's Radle Shop 
Bey City Impulse Computers Vermilion Photocratt Vermilion Ltd. 
Elgin The Homing Pigeon Wetosklwln RadiO Shock 
Ft. Worth Software Terminal BRinSH COLUMBIA 
Houston MlcroSolutlons Burnaby Compullt 
Orange Northway Books & News Campbell 
Paris Software Solutions River TRS Electronics 
San Antonio CoCoNuts Chilliwack Cha~es Parker 

UTAH Dawson Creek Bell Radio & TV 
Murray Deseret Book Ladysmith Ladysmith Sound Center 

Merrlt Merrlt Radio Shack 
VIRGINIA N. Vancouver Mlcrowest Distributors 
Gatton Electronics Marketing Salmon Arm Mmrtx Computing 
Norfolk 1-0 Computers Slcomous Shuswap Electronics 
Richmond Software City Sidney Sidney Electronics 

WASHINGTON Williams Lake Norcom Software 
Mount Lake MANITOBA 

Terrace Emerald Computer Services The Pas Jodi's Sight & Sound 
Newpcrt Nantronlcs Winnipeg J & J.Eiectronlcs Ltd. 

· Renton Data Borne 
Seattle Adams News Co .. Inc. NEW BRUNSWICK 
Tacoma B & I Magallnes & Books Moncton Jeffries Enterprises 

Nybbles 'N Bytes NEWFOUNDLAND 
WEST VIRGINIA Labradcr City Sound & VIsion 
Huntington Nick's News NOVA SCOTIA 
Logan Stan's Electronics & Radio Shack Dartmouth Sector Software 
Madison Communications. LTD Halifax Atlantic News 
Parkersburg Valley News Service 

ONTARIO 
WISCONSIN Angus Ml<:ro Comp~ter SeiVice 
Appleton Bcdger Periodicals Atlkokam Gill's Furniture 
Cudahy Cudahy News & Hobby Bcwman\lllle · Bcwmonvllle Audio Vision LTD 
Ladysmith Electronics. Etc. Smoke Shop 
Milwaukee Book Tree Cochrane Frederlckhouse Sound 

Booked Solid Concord Avlva Software 
Booked Soild II Etoblcoke NEPC,OM 
Harvey Schwartz Bookshop Hamilton Dataman 
Unlv. of Wisconsin Bookshop Kingston TM Computers 

Sturgeon Bey Door County Electronics ottawa Notional News Co .. Ltd. 
WYOMING St. Catherine Smoke Shop-2 Stores 
Casper The Computer Store South River Max TV 
Worland Price Electronics Strothroy Dpwntown Sound 

QUEBEC 
ARGENTINA LaSalle Messageries de Presse Benjamin Enr. 
Cordoba Informatica Y Telecomunlcaclones Sherbrooke Soc. De Lee 

AUSTRALIA: SASKATCHEWAN · 
SYDNEY Asslnlbola Telstor News 
Kingsford Paris Radio Electronics Nlpiwan Cornerstone Sound 

Regina Regina CoCo Club 
Software Supermarket 

CANADA: Saskatoon Computertlme 
ALBERTA Tisdale Paul's Service 
Athabasca McLeons Ltd. 
Banff Bcnff Radio Shack YUKON 
Barrhead Bcrrhead Sound 1982 Ltd. Whitehorse Big Byte Computer Services 
Bialrrnore L & K Sports & MLISIC H & 0 Holdlr')QS 
Brooks Double "D" A.S.C . Radio Shock 
Calgary Billy's News PUERTO RICO 

Imperial Oomputer Ltd. SanJuan Software City 
Rainbow Software Services 

Also available at all Coles Bookstores,, B. Dalton Bookseller and 
Waldenbooks stores in the United States and Canada. 
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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 . 

AMDT Stardancers • ••••• • •• .. • .. 237 
Ark Royal Games • • ••. •• .. .••• ... 148 
85 Software ..•••.••.•.••.• •.•••• 16 
Cer- Comp ..• •. . .• • . • ... • .• • 226, 227 
Challenger . • ••• . •. . •• • • •••... • • • 89 
Cinsoft . .... •• ..... • •..... ••.•• 127 
Cir- Pak •• •••.•••• • .• .• ••... . ..... 9 
CNR Engineering .............. •. 251 
CoCo Warehouse .••• • • . .•. • .. . .. 145 
Cognitec . • •.••.. • ••.. • . •. •.... . . 13 
Colorware .•.••.• • .. 169, 170, 171 , 172 

· Computer Center . •• .. ••• • . •. • •.. . 35 
Computer Island .....•..... • .. 90 , 91 
Computer Plus • • ..• • • •• .•• • ... .• .. 3 
Computerware •• ...•..•.•.. . .• 85, 87 
Computize, Inc ... •• .• • .. •.• .•... 257 
Cosmos Computer Services Inc . • ... 61 
Cozy Software • • .. • ......... • . •• . 81 
Custom Computer Products ...... • 247 
Dayton Assoc iates of 

W. A. Hall , Inc . • .....•... . .. •. 178 
Derby City Software ..• • .. • . .. .. .• 72 
Derringer Software •••. .•.. • .• 214, 215 
Didaktek .. • ••..•.••.•....•.. • ... 33 
Diecom •• .. •••• .• . .•• •• . • ...... 193 
Disto .. , ••... • •.•.•....• ••. .. • . • IBC 
Dragon User .•••.• •. . • ..•. . . . . .. . 14 
DYNACALC • • ...•.••• • • •..•• •. • 153 
Dynamic Electronics, Inc . . • . . ..... 209 
E. D.C. Industries . . .• ••• . • . . . • .. . 248 
Elite Software ... . •. •••. .• • .... 62, 63 
Federal Hill Software ••.••• . . .•• . • . 82 
Four Star Software •.... • .• • . • . • ..• 49 
Group Technology ••.• •• .••...• • .. 30 
H.A.K. Workshop •• ...••. . .. ••. . • 184 
H.D.R . Software •• • ...• • .•....• • . 208 

D 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-n66 
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Hard Drive Specialists . • .. •••• . ••. IFC 
Hawkes Research Services •• ..... • 208 
Hazelwood Computer • .• •• .•• •• •• 196 
HJL div . of Touchstone 

Technology, Inc .• .. • ...•.••. • . 52 
Frank Hogg Laboratory • .. 241, 243, 245 
Horizon • • . ...• .• ... •. ....•• •• ••. 25 
Howard Medical .• • .... • .• • •.. 34 , 258 
Incentive Software . ..••.••••..••. • 47 
I novat ive Systems . .• • ••... • • • •... 73 
J & M Systems • ...•••.• • •.••.... • BC 
J & R Electronics .... ••• .•...••• • 137 
Johnson , D.P . • .• . ........•••.•.. 246 
JT J Enterprises • • .• . •...•.. •.. . • 132 

' Kelly Software Distributors •• •••••• 152 
Mark Data Products .....••• 22, 23,219 
Metric Industries .... .• • • ..... • • . 119 
MichTron ...•.... .•• • • ....•• . .. 143 
Mic ro Works, The .. • ...•• • • •• . •. . 223 
Microcom Software . ... ••.• •• • •.. • 17 
Microtech Consultants Inc . • •• .•• • .• 55 
Mic roWorld . ••• ••...•••.• • •••• • 210 
Mi x , Tom Software .. .•• • .•.•••.• • 200 
Moreton Bay .•.•. • .. •• •• •• •.• •• •• 78 
Novasoft . . .. . ... • .. • . • •..• • .•.• 201 
Other Guys Software, The • ••.••.•.• 36 
Owls Nest Software .. . ...... • .•.. 140 
Owl-Ware ••. •• • ..••••..•.. • •• 76, 77 
PCM . ... . ... • . •• .. • .. • .....•.. 194 
PO Software .•• . • .•.....••.••. •• 182 
Perry Computers . . .. •• ... • •..•.• • 68 
Polygon Co . ...• •. .. • •..... • •••• 237 
Dr. Preble 's Programs •......• . • . .• 57 
Prickly-Pear Software .. . •.• • •••• • 131 
Public Domain Software .. . • • • .. . . 249 
PXE Computing . • ... ••... .•.•• . • . 15 

~Call: 
Kim Vincent 
Advertising Representative 
The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box385 
Prospect, KY 40059 

(502) 228-4492 

Radio Shack • ••• • .• • •• 11, 99, 186, 187 
Rainbow Adventure l;look II • •• . • • •• 50 
Rainbow Binder •.• •• • • •••••••• • • 177 
Rainbow Bookshelf ••••• •• ••••.•• 126 
RAINBOWfest. • •• •••••. • •••• 234, 235 
Rainbow Gift Subscription ••••..••• 66 
Rainbow On Tape ••••••• • •• ••••• 183 
REM Industries •.•••.•••• • ••••.• 167 
Roberson, S.D .•••••••••.•.•• •• • • 191 
Robotic Microsystems •••••..••••. 203 
Saguaro Software • ..•••••••••• • •• 75 
Selected Software .• • •••.. • • • •• • •• 29 
Software House, The •..••••••• • .• 202 
Software Support, Inc .•••••••••• 18, 19 
Spectrosystems • • •••••••••• • ••• 36 
Spectrum Projects Inc .••••• 105, 106, 107, 

109,110,111 
Speech Systems ••••••••••• • •• 38-45 
Sugar Software • • ••••••••••• 146, 147 
Sunrise Software • •••••••••••••• 88 
T & D Software ..• • .•••••••••••••• 94 
TASC . • •••. • ..• • .••. • •• • .••• • • 154 
Tepco •.•••• • •• • • . .•••••..•.••• 253 
Tothian Software Inc . • • . •••• • • • . • 195 
True Data Products .••• • . • •• • 134, 135 
Try-0-Byte • •• •••• . ••• • ••••••••• 213 
Un ified Software ••..••.••• •• •••• 239 
VCR •.•....• . . • .••••••••••• • . • • 129 
Wasatch ware • •• • •. . •••.. •• • • ••• 239 
Whi te House Computer • • • •• • • •• • • 250 
Woodstown Electronics ••. • •.... •• • 97 
Workbase Data Systems • ••.•• • • • • 133 
York 10 .• • •.•..•••.....••• • •.••. 30 
Zebra Systems, Inc .••••••••••••. • 192 
Zytek L TO . •••••.• •• .•.••• • ••• • ••• 8 

lllllll Call: 
Jack Gar1and 
Gar1and Associates, Inc. 
10 Industrial Park Road 
Hingham, MA 02043 
(611) 749-5852 



--- --~-- -~------~ ..... --------------------------------- ARE YOU LOOVING FOR A HI-RES GRAPHIC 
~ SCREEN PRINT DUMP? --------- ____ .._._.. 

------~--- -------~ nnnui.uri HARDCOPY · Hardcopy is more tha n just a screen print dump, compare these features with any 
other graphic dump program on the market: 

THE ULTIMATE PRINTER UTILITY 

ILJ~~u 
Full C.RAPHICOM/GRAPHICOM PART II compatibility' Loa ds STANDARD 6K images. 
GRAPHICOM pictures, and COCO MAX pictures too ' 
BLACK & WHITE or GREY SCALE printing. In GREY SCALE printing, colors a re printed as 
user definable patterns . Supports hi -res in all 4 GRAPHICOM display modes! 
lx, 2z, 3x PRINTOUTS - Three menu options are reserved for the most frequent ly used prin· 
tou t s izes, I x (quarter page). 2x (half page). and 3x (full page) . 
GRAPHIC LABELS ·The label printing option allows the user to create custom mai ling or disk 
labels with professional looking results . 
GREETING CARDS · The gree ting card option allows the user to cus tom design greeting cards 
using both text and graphics . 
GIANT POSTERS - The poster option provides the user with a means of reproduc ing a hi-res 
graphic to a mu lti-sheet poster. 
SPECIAL EffECTS - The special effects option allows the user to directly control the prin ting 
d irec tives; ROTATION. XIV SIZE . X/Y FLIP, X/Y GRID, XIV FILL, TAB. WINDOW . POS/ NEG 
IMAGE, and more' 
USER CALL - Have an app lica tion that HARDCOPY doesn 't quite match? HARDCOPY routines l!lriJUII can be added to EXTENDED BASIC throu~h the USR command' • 

HARDCOPY• requires a 64K Color Computer 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, some features may function differently on certain printers. 

©1984 WHITESrDITH u:t.O 
ALL RICHTS RESERVED 

IDS 480/SSO·G . 
Okl 82A (Okigraph) 
Okida ta 92 
Gemini l OX 

. Ca t. No . 170WD Epso n LX-80 

. Cat. No . 179WD Epson MX-80 

. Ca t. No. 17!WD Epso n RX-80 
. . Cat. No. 174WD Epson FX-80 . 

. Cat . No. 173WD DMP-110 Cat. No . IBOWD 
Cat . No. 172WD DMP-120 . Ca t. No. 176WD 
Cat. No . 173WD DMP· I 30 Ca t. No . 182WD 
Cal. No. 173WD DMP-200 . Ca t. No. 176WD 

HARDCOPY PRINT UTILITY ..... $29.95 Gemini SG-1 0/15 . .. Cat. No. 178WD Rlleman PLUS . . . Cat. No . 177WD CGP-220 . . Ca t. No . ta i wo 

You COULD SPEND $100.00 OR MORE TO UPGRADE 
YOUR GRAPHICS SYSTEM, JUST BUY ... 

Eclipse (Zoom) . 
Super Paint (Paint) . 
Shrinx (Reducer) 

. S 19.95/Moreton Bay 
5 19 .95/Michlron 
521 .95/Grafx 

Text Master (Hi-Res Tex t) 
G.C.U. (Disk Utilities) 

.529.95/Data Man 
5 19.95/Compu tize 

OR YOU COULD SPEND $24.95 FOR GRAPHICOM PART II AND GET: DISTRIBUTED BV CDMPUTIZE IHC. 
a video proce11lne pad:afe that provtdea many Cunctlons that are mlulnJ ln. Graphlcom. 
Here are jaat a few of tht features provided by Graphlcom Part II : 

ENLARGE/REDUCE/ROTATE 
Enlarge or reduce any portion of a graphic screen, just like a photographic enlarger! Rotate by any degree or 
fraction of a degree around any point on the screen. 
PAINT 
Paint or ··nil-in·· any irregular area on the screen! More than 50 d ifferen t colored patterns ava ilable. Addi­
tional paint patterns may be user-defined . UJ5fl• 
PAN & ZOOM 
"Zoom in"' x2 , x4 , or x8 on any port ion of the screen to do fine pixel work . Allows ed iting of Graphicom 
character sets with ease! 
TYPESETTER & FONT EDITOR 
Add text in 16 different sizes, also supports user definable foreground & background colors. Design & Edil 
characters for use in the typesetter. 
PIXEL BLASTER 
Allows the user to easily substitute or remove colors . Widen lines. swap BLUE & RED wit hout effec ting 
BLACK & WHITE, e tc. 

GRAPHICOM PART II DOES NOT REQUIRE GRAPHICOM TO RUN! 

il 
©1984 WHITESIDITH U:t.O 

Grapblcom Part II requires a 64K extended disk basic system, and supports I to 4 disk drives, keyboard or 
joystick (analog or switch type) input. It will load and save both Standard BIN files and Graphlcom screens. 
All func tions support color or Hi-Res operation, as well as the 4 screen disp lay modes . 

ALL RIGHTS RESERVED 

NEW LOW PRICE! 
GRAPHICOM 
DIGITIZER $159.00 

Input directly Into Graphlcom for easy 
enhancements , manipulation, stamping, 
and storage . Accepts composite video 
signal in ( l.Ov p-p) from video camera. 
VCR, video disc player, another com­
puter, or other compatible video sources. 
View ··orr air" or "VCR' digitized video at 
close to real -time. ··snapshot" video 
frames to the digitizer's internal memory . 
No slow, data serial manipulation. 

Use with your multi-pak or a "Y" cable 
("Y" cable avai lab le a t 5 19.95) 
Video is input via a "BNC" connector. 
External controls for HORIZONTAL POSI­
TION, VERTICAL POSITION , HORIZON­
TAL WIDTH, BRIGHTNESS, and CON­
TRAST (FUZZ) sell ings. 
Don't be fooled by imitations ... this is the 
GRAPHICOM VIDEO DIGITIZER . the 
only digit izer that "DIRECTLY" inputs in­
to Graphicom 
REQUIRES 6411 COCO, I DISII DRIVE, 
AND 2 ANALOG JOYSTICIIS. FREE 
GRAPHICOII PROGRAM, PICTURE 
DISII, AND GRAPHICOII UTILITY SUP­
PLIED WITH PURCHASE OF VIDEO 
DIGITIZER (A $50 VALUE). 

GRAPHICOM $24.95 
C.lalot No. . . . . . . . . Ill GD 
Simply stated · One oC the nnest traphlc 
protra.ms wdtten for the Color Computer! 
FEATURES, 
• 5-U-P-E-R U-S-E-R F-R-1-E-N-D-L-Y I 
• Supports 4 Hi-Res display modes 
• 4 page animation mode 
• Color Palette with over 15 color pa tterns 

for use with Hi-Res artifact 
• Send/Receive pictures over modem 
• Supplied utility allows captu ring Hi-Res 

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

definable) 
• Su pp lied utility for transferring 

Graphicom screens to Basic or other 
M/L programs. 

• Supplied utility for loading screens from 
Basic or other sources 

• Buill in Hi-Res SCREEN PRINT (compati­
ble with EPSON. C-ITOH, GEMINI-1 0, 
OKI, plus Radio Shack's LP-VII, LP-VIII, 
DMP-100, DMP-200, and GCP-115 
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 6411 COCO, I DISII DRIVE, 
AND 2 ANALOG JOYSTIC!{S 

NEW MASTER KEY II 
New Improved Version! A hardware product 
that takes control of any program regardless of 
protection. Now use with RS Multi-pak, "Y" 
cable or optJon.al 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 PAll C.t. No. 160HR .... . . . S 911.95 
C.t. No. I61HR With Ezt. C.blo ... $109.95 

GRAPHICOM PART II $24.95 
PICTURE DISK SETS 

Available from COMPUTIZE 
4C - Artifact color palette 
5( - Large character sets (from Derringer Soft­

ware) 
6C -Same as SC but set up as stamp set 

Picture Dlak Sd I .... S 19.95 
7 - Miscellaneous Art Set #I 
8 - Miscel laneous Art Set #2 
9 - Miscellaneous Ads and Examples 

Picture Dlak Set 2 . . . . . . . . $19.95 
10 -Miscellaneous Fonts 

II C- Art ifact color palette type fonts 
Picture Disk Set 3 .. S 14.95 
12C- Art demo from WHITESMITH 
13C- GRAPHICOM PART II function demo 

PlctuH Disk Set4 . . . . . . . . . . $14.95 

GC II FONT DISKS 
Each disk contaJna I 0 or more fonts. (4 ver­
sions o( each Coot, one for each display mode). 
14C- GCII Fonts Disk # l 
15C- GCII Fonts Disk #2 
16C - GCII Fonts Disk #3 

GRAPHICOM PART II Font Dlab ... $19.95 

TRIPLE TRANSFER 
UTILITY © 

Transfer contents of disk to tape • 
Transfer contents of tape to disk • 
Automatically relocates cassette pro­
grams that conflict with the disk opera t­
ing system • Displays machine language 
program addresses • Copies ASCII, Basic, 
& Machine Language Programs • All con­
tained in I menu driven program! 

REQUIRES 3211 CC EXT. 

Dlak $24.95 .. . . Cat . No. 105CD 

SUPER BACK-UP 
UTILITY © 

. WITH S.B.U. FROM COMPUTIZE­
YOU'LL NEVER NEED ANOTHER BACK­
UP UTILITY FOR YOUR COCO! I! 
SUPER BACK-UP UTILITY WILL PER­
FORM ALL OF THE FOLLOWING FUNC­
TIONS, 
I. TAPE TO TAPE (Rega rdless of most 

protection schemes!) 
2 . TAPE TO DISII (Move Casse tte pro­

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

programs that conflict with Disk 
operating sys tems.) 

4 . DISII TO TAPE (Place Disk programs 
onto Cassette) 

5 . DISII TO DISII (Our powerful Split-N­
Image Program , Copies regardless of 
protection schemes!) 

• MENU DRIVEN 
• REQUIRES 3211 EXTENDED COCO 
• REQUIRES I OR 2 DRIVES 
• ALL MACHINE LANGUAGE! II 
COMPARE WITH OTHER INDIVIDUAL 
PROGRAMS COSTING IN EXCESS OF 
$100.00 
DISR $49.95 .. . . Cat. No. 107CD 

SPIT -N-IMAGE © 
MIL Disk Back-Up Utility 

There is no need to suffer the heartbreak 
of crashed disks any longer. Spit-N-Image 
will create a mirror image of your 
valuable disk programs which do not res­
pond to normal bacll:-up functions. Will 
also irtitialize and back-up in one pass. 
Data processing experts always insist on 
having a back-up. - it's good a practice . 

REQUIRES 3211 CC 
DISR $34.95 . . .. Cat. No. IOICD 







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 
]DOS· 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. 
5lf4'' 5 MByte full size 
5 114" 10 MByte 112 size 

$495 
$650 
$795 31fz" 20 MByte (shown above) 

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 ]DOS or 
an optional RS 

ROM. It comes in 
a case and includes JDOS 1.2 and manuai. 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 analysis1program (Precision Alignment 
Disk not included). 
JFD-CP Disk Controller with ]DOS $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 }DOS $99 

~e~TERMS . 
J 
One-year warranty on parts & labor; 30-day money 
ba.ck 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. 

~~. 

~ 
Upgrade your Color Computer by adding our new 
JFD-CP disk controller, supercharged with }DOS 1.2 

operating 

DRIVE SYSTEMS 

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 0,1 System with two single side drives $389 
Drive 0,1 System with two double side drives $489 

MEMORY MINDER** 
Memory Minder 

is a disk drive 
test program now 

included in 
]DOS. 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-40X1: 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/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 


