




























































































































































































































































































































Seeing Both Sides 

What is the best way to access both 
sides of a double-sided drive on the 
CoCo 3 other than using ADOS? 

Steve Morrison 
(STEVENM) 

Newton, NC 

'Q _ T he drive selections in Disk Color 
.1.. )( BAS IC are contro lled by four ad­
dresses corresponding to the four pos­
sible drives a llowable in Disk Extended 
Co lor BASIC (DECB): 

#0 
# I 
#2 
#3 

DECBLI 
55453 
55454 
55455 
55456 

DECB1.0 
55210 
55211 
55212 
55213 

Norma\\y, the add resses correspond­
ing to slots #0 through #3 contain the 
values l , 2, 4 a nd 32, respectively, but 
you can change these on the CoCo 3 
since these values are in RAM. If, for 
example, you poke Slot #0 with 2 and 
Slot# 1 with l, your Drive 0 will act li ke 
a Drive l and your Drive I will act like 
a Drive 0. In a double-sided system, you 
cannot have more than three drives, 
since, with these, Slot #3 is used for side 
selection. So, if you want #2 to be the 
back of Drive 0, poke #2 with 33 (32+ 1) ; 
and if you want #3 to be the back of# 1, 
poke #3 with 34 (32+2). 

Missing Voltage 

have a CoCo 2 and a CoCo 3 and 
two FD-500 drives. A lso, I am using 
a 26-3124 Multi- Pak interface. I have 

installed the upgrade board in the M PI 
as outlined by Marty Goodman in the 
January 1987 issue of RAINBOW. Every­
thing works fine as long as the F D 500 
disk controller is plugged into theM Pl. 
But when I plug the disk controller 
directly into the CoCo 2 or the CoCo 
3 ROM port, I get nothing but garbage. 
The screen either becomes black or 
shows a vertical pattern of colored @s. 
Can you help me? 

Chris Voelker 
Banning, CA 

"Q _ The original disk contro ller was 
..1. )( made for the CoCo I, which sup­
plied 12 volts at the ROM pack port. 
The newer CoCo 2 and CoCo 3 require 
either a Mu lti-Pak, which supp lies the 
missing vo ltage, or a newer 5 volt-only 
controller. 

Double-Precision 

Willard Conner, in your March 1987 
column, wrote in wanting to be able 
to use double-precision arith­

metic. Radio Shack has a book called 
TR-S80 Color Co mputer Programs, in 
which there is a program using that 
feature. I was able to use it, but never 
fully understood it. Maybe it will help 
him, however. 

Harold Hendricson 
McAllen, TX 

for the info. 

Tracking TCE 

I havejust read your September 1987 
column and was interested in your 
reference to TCE Systems. Unfortu­

nately, I am not one of those who use 
Delphi, and I would appreciate it ifyou 
would let me know the address of TCE 
Systems. 

Karl Casper 
Professor of Physics 

Cleveland, 0 H 

"Q _ All I have on TCE is two phone 
.1.. )( numbers: (800) 4TC-4TCE and 
(30 l) 963-3848. Their last advert isement 
in THE RAINBOW was in the Feb ruary 
1987 issue. KENSHUNK is no longer on 
Delphi. 

ROM Pack Patches 

have a CoCo 3 and an FD-502 disk 
dnve. Recent ly I backed up my 
ROM packs to disk using David 

Dawson 5· "Pak to Disk Transfer" in the 
December 1987 issue of RAINBOW. It 
worked great until I tried it on a newer 
ROM pack from Radio Shack. It 
seemed to save and load properly, but 
when I typed EXEC the computer locked 
up, .flashing streaks on the screen, and 
could not be terminated by pressing 
reset. What is the exact memory loca­
tionfor a ROM pack in a CoCo 3? The 
disk manual is not too clear in this area. 
Is there a poke I should use before EXEC, 
or is there something wrong with this 
patch? 

Dale Szabo 
Prince Albert, Saskatchewan 

"Q _ Patches for some of the newe r 
.I..)(. ROM packs to be used with Daw­
so n's program appeared in the March 
'88 installment of this co lu mn. If anyone 
can add to this li st , write to me and I' ll 
include your additional patches along 
with your name in a future iss ue. 

MikeyTerm to the Rescue 

own a DCM Modem Pack Version 
1.00.00 with the buill-in 1erminal 
program. I was wondering if there 

was any way I could use a different 
terminal program with it . I would also 
like to know if there is any way I can 
add a bigger buffer in the DMP- 105 
printer. Is there any program available 
for the Color Computer that changes 
Commodore programs to the CoCo and 
vice versa? 

Lucas Korytkowsk i 
Toronto, Omario 

"Q _ The public domain program Mi­
..1.)( keyTerm, available for $10 
from Mike Ward, 1807 Cortez, Co ral 
Gables, FL 33134, is configurable to 
work with your DCM Modem Pack. 
Ex ternal printer buffers that hook 
between your computer and printer a re 
commercially availab le. With the 
proper software, you can all ocate other­
wise unused RAM in a 64K plus CoCo 
I, 2 or 3 for a print buffer. 

Double-Sided Disk Directories 

there a way to use Dl R A lpha and 
DIR Print (February '88 issue, Page 
80) to access and print the directories 

of my double-sided disks? My system 
consists of the following: CoCo 2 with 
64K Extended BASI C. one double-sided 
drive with H DS contro ller and an 
Epson LX-800 dot matrix printer. Both 
o.lthe programs work great, but only for 
Side 0 of the drive. My system is set up 
for 0 and 2 (0 is the default). I access 
Side 2 of the disk by typ ing in 
LDADM "filename: @1. The DOS I'm using 
is OwiDOS Custom Modified Version 
1.1 © /982 Tandy Lie. by Microso_fi. 

Joaquin Chea 
New Market, A L 

"Q . If the DRIVE command is imple­
.1.. )(.men ted, set your Ow l DOS to 
access the back side of the disk and ti)en 
run the program. Better yet, set up the 
programs as subroutines and make the 
DRIVE command part of the program. 

For a quicker response, your ques­
tions may also be submitted through 
RAINBOW's CoCo SIG on Delphi. 
From the CoCo SIG> prompt, pick 
Rainbow Magazine Services, then, 
at the RAINBOW> prompt, type 
AS I< for "Ask the Experts" to arrive 
at the EXPERTS> prompt, where 
you can select the "Doctor ASCII" 
online form which has complete 
instructions. 
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(f'you have an ideafor the "Wishing 
Well," submit it to Fred cfo THE 

RAINBOW. Remember, keep your 
ideas specific, and don't forget this is 
BASIC. All programs resulting from 
your wishes are for your use, but 
remain the property of the author. 

Enough, OK? I've gotten your 
message. Several months ago I 
printed some corrections to 

make five older "Wishing Well" pro­
grams work more efficient.ly on the 
CoCo 3. Since then, I have been deluged 
with letters from readers telling me that 
to change the co lor set from blue to red 
on CoCo programs using artifact col­
ors, I only needed to hold down the F l 

key while pressing the reset button. 
Mea culpa, mea culpa, mea maxima 

culpa! (Latin for saying , roughly , 
"Sorry, but I made a mistake. It's all my 
fault!") Remember, I am still relatively 
new to a ll the features on the CoCo 3. 
l have not had the chance to do all the 
reading that some of you have done 
since getting your new machines. My 
time on the CoCo has been spent in 
creating new programs for you. 

ln any case, thank you for pointing 
that out to me and keeping me on my 
toes . Still, having these programs cor­
rected wi ll so lve the problem for those 
who did not know about the reset and 
Fl either. lt is always nice to have a 
program run correctly the first time 
without having to go through any 
keyboard gymnastics. 

Comma, Comma Down Doobie Do 
Down Down 

(Sorry, but I couldn't resist the pun.) 
In any case, this month's "Wishing 
Well" program will help train users on 
the correct grammatical use of the 
comma. Correct usage of commas is a 
sk ill that many students have great 
difficulty mastering. Five general rules 
must be mastered in order to correctly 

Fred Scerbo is a special needs instructor 
for the North Adams Public Schools in 
North Adams, Massachusetts. He holds 
a master's in education and has pub­
lished some of the first software avail­
able for the Color Computer through 
his software firm, Jllustrated Memory 
Banks. 
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Training on correct 
comma usage 

CoCo Uses 
Some 

Comma 
Sense! 

By Fred B. Scerbo 
Rainbow Contributing Editor 

use commas in English grammar. They 
are: 

I) Use commas between items in a 
list. 

2) Use commas when addressi ng 
someone in a sentence. 

3) Use a comma to separate a quota­
tion from the rest of the sentence. 

4) Use a comma to set off the words 
"yes" or "no" in a sentence. 

5) Use a comma before a conjunction 
to separate two complete ideas in 
a sentence. 

Not every student can eas ily memo­
rize these rules. They often become 
second nature only by repeated use. 
That 's where the new program comes in. 

Comma Sense 
Th is new program is designed both to 

review the rules of comma use and to 
quiz the user on the correct placement 
of commas in a sentence. The program 
will work in 16K Color Exte nded BASIC. 
(Sorry, no Speech / Sound Pak for this 
one.) 

The program as li sted has 25 sample 
sentences covering all five rules. The 
sentences are stored in DATA statements 
and can be replaced by your own sen­
tences if you want. I have even included 

16K ECB 

a subroutine allowing you to have a 
sentence with quotation marks in it, 
which is often difficult to do when using 
either DATA statements or string varia­
bles. More on that later, though. 

Running the Program 
When you run the program, our title 

card will ask whether you want Instruc­
tion or Quiz. Pressing I will review the 
five rules for you and tell you how to 
use the program. Pressing Q wi ll cause 
the program to go directly to the quiz. 
The instruction segment is self­
explanatory. 

ln the quiz you wi.\\ 'oe g\ en num­
bered sample sentences in random 
order. Each sentence will have all com­
mas removed by the program. You must 
retype the sentence with the commas in 
the correct places. The program has the 
same routine as Jumble presented in the 
May '88 RAINBOW (Page 74). The cursor 
works much like a word processor in 
that words will not be split up at the 
edge of the screen. T he backspace key 
will work to erase any errors made. 
Pressing ENTER finishes the input. 

Yo u must be careful about a few 
things. First, do not type too quickly or 
you will get ahead of the program. 
Secondly, be sure to put one space after 
every comma to match the or iginal 
sentence in memory. 

When you think you have the sen­
tence typed in correctly, press ENTER. lf 
the sentence is correct, you will be told 
so. If it is not , you will be given two 
more chances to correct it by backing 
up with the cursor to your mistake. 
After the third try you will be shown the 
error, and the correct sentence will be 
shown to you. 

You may check your score at any time 
by pressing the @ key. You may return 
to the quiz by pressing C for continue. 

Adding Your Own Sentences 
It is actually quite simple to add your 

own sentences to the program. You may 
add up to 50 sentences to the program 
in DATA statements starting with Line 
1000. To delete my information type 
DEL liZIIZIIZI-4999 and press ENTER. This 
will ensure that the last line in the 
program will be 5000 DATA END. lf you 
accidentally kill this line, be sure to re­
enter it. To add your own information, 
simply type in a sentence with commas 
and wrap it in quotation marks: 1000 
DATA "SAM, COME HERE. " 



If you want to type a statement 
already using quotation marks, natu­
rally you cannot put quotes in quotes. 
Therefore, whenever you wish to have 
quotation marks appear in the state­
ment, use an asterisk (*) instead : 101121 
DATA H*HELLO,* HE SAID.H The* 
takes the place of the quotation mark. 
The program will re-interpret the d ata 
before it is used and print an actua l 
quotation mark on the sc reen . (The 
screen will show the message "Please 
stand by," while this is being done.) 

Try it out. I think you wi ll agree that 
the program accomp lishes its goal quite 
nicely. 

three additio nal classrooms for handi ­
capped students where no computers 
were a ll ocated before. You cannot 
imagine how overjoyed the teachers are 
to receive these machines. The kids are 
thrilled, too. 

Special Thanks 

Remember , you may only add up to 
50 statements. You may make them as 
easy or as difficult as yo u like, depend­
ing on the needs of the student using the 
program. You may also want to include 
more than one usage of the comma in 
the same sentence. 

Several months ago I put out a re­
quest for old, used Co lor Co mputers for 
use with our specia l needs students in 
the school system in which I teach. I am 
extremely grateful to those of you who 
have sent reco rd ers, computers, cab les, 
printers, di sk drives, programs and, 
most of a ll , o ld CoCos. O ur high school 
reso urce room is now at full capacity. 
Every student who needs to use a ma­
chine has one. 

Most people have requested their 
na mes not be listed here in the maga­
zine. I will honor that request. If you 
have not yet received your thank-you 
note, you will shortly. Again, l thank 
you from the bottom of my heart for 
yo ur generosity. Anyone else who may 
have an o ld CoCo collecting dust may 
st ill contact me at my home address or 
at my home phone, (413) 663-9648. Any 
donations made to a school system are 
tax-deductable, and our school system 
can supply a receipt for your tax pur­
poses. 0 

Therefore, I have started placing the 
extra machines we have received at the 
elementa ry level with our special needs 
students there. So far, I have set up 

J. / 

l v1'"4o . . . .... 137 
~80 . ... . ..... 5 

340 . . . . .. 157 
425 ..... . 206 

150 . .... .. 29 510 ...... 197 
190 ... . .. 209 1120 ..... 204 
260 . . ... .. 48 END .. ... 178 

The listing: COMMAS 

1 REM ************************ 
2 REM * COMMA SENSE * 
4 REM * BY FRED B.SCERBO * 
5 REM * 6_0 HARDING AVE. * 
6 REM * NORTH ADAMS,MA _01247 * 
7 REM * COPYRIGHT (C) 1988 * 
8 REM ************************ 
9 CLEAR3_0_0_0:CLS_0:PRINTSTRING$(32 
,188) ;STRING$(32,2_04) ;:FORI=1T02 
56:READA:PRINTCHR$(A+128) ;:NEXT 
1_0 PRINTSTRING$(32,195) ;STRING$( 
32,179); 
15 DATA46,44,44,44,44,44,42,37,4 
4,44,44,44,45,32,46,44,45,44,44, 
42,37,44,44,46,44,45,32,46,44,44 
,44,45 
2.0 DATA42,,,,,32,32,37,,,,32,37, 
,42, ,32, ,32,42,37' ,32,32,32,37 ,3 
2,46,44,44,44,45 
25 DATA43,35,35,35,35,35,42,37,3 
5,35,35,35,39,,42,,32,32,32,42,3 
7,,32,32,,37,,42,,,64,37 
3~ DATA115,115,115,115,115,,115, 
115,115,115,115,,115,114,,,,113, 
112,115,115,115,115,115,115,,115 
,115,115,115, 115 ,115 
35 DATA122,,,,116,,122,,,,116,,1 
22,125,114,,,117,,122,112,,,,116 
, ,122,112, '' , 116 
4.0 DATA123,115,115,115 ,115,,123, 
115,115,114,,,122,112,125,114,,1 
17,,122,,,,,,,123,115,115,114,, 

45 DATA,,,,117,,122,112,,112,,,1 
22,,112,125,114,117,,122,,,,,,,1 
22,,,,, 
5_0 DATA123,115,115,115,119,112,1 
23,115,115,115,119,112,122,,,,12 
5,119,,123,115,115,115,115,119,1 
12,123,115 ,115,115,115 ,119 
55 PRINT@419," BY FRED B.SCE 
RBO 11 ; 

6.0 PRINT@453, 11 COPYRIGHT (C) 19 
88 "; 
65 PRINT@483," <I>NSTRUCTIONS OR 

<Q>UIZ "; 
7.0 X$=INKEY$:XX=RND (-TIMER):IFX$ 
="I"THEN75ELSEIFX$="Q"THEN22.0ELS 
E7_0 
75 CLS:PRINT@34,"THIS PROGRAM IS 

DESIGNED TO HELP YOU LEARN 
THE CORRECT USE OF THE 'COM 
MA' IN A COMPLETE SENTEN 
CE.":PRINT@194,"YOU WILL BE GIVE 
N A SENTENCE WHICH HAS ALL TH 
E COMMAS IN IT REMOVED." 
8_0 PRINT@322,"YOU MUST RE-TYPE T 
HE SENTENCE SO THAT IT IS CORR 
ECT & MAKES PROPER USE OF THE 
COMMA." 
85 PRINT@45_0,"PRESS <ENTER> TO C 
ONTINUE."; 
9_0 IFINKEY$<>CHR$(13)THEN9_0 
95 CLS:PRINT@34,"0UR FIRST RULE 
WHEN USING COMMAS REQUIRES 

THAT WE USE COMMAS BETWEEN 
THINGS IN A LIST." 
1,0.0 PRINT@194,"HERE IS A SAMPLE 
SENTENCE.":PRINT@258,"THE THREE 
STOOGES ARE LARRY, MOE, AND C 
URLEY. II 

1.05 PRINT@354,"WE WOULD PAUSE AF 
TER EACH COMMA WHILE READI 
NG ALOUD." 
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11~ GOSUB115:GOT013~ 
115 PRINT@45~,"PRESS <ENTER> TO 
CONTINUE."; 
12~ IFINKEY$<>CHR$(13)THEN12~ 
125 RETURN 
13~ CLS:PRINT@34,"0UR SECOND RUL 
E WHEN USING COMMAS REQUIRE 
S THAT WE USE COMMAS WHEN WE 

ARE CALLING SOMEONE'S NAME 
II 

135 PRINT@194,"HERE IS A SAMPLE 
SENTENCE.":PRINT@258,"JIM, COME 
HERE SO I CAN SPEAK WITH YOU." 
14~ PRINT@354, 11 WE WOULD PAUSE AF 
TER THE COMMA WHILE READI 
NG ALOUD." 
145 GOSUB115 
15~ CLS:PRINT@34,"0UR THIRD RULE 

WHEN USING COMMAS REQUIRE 
S THAT WE USE COMMAS TO SEPA 
RATE QUOTATIONS FROM THE REST 
OF A SENTENCE." 
155 PRINT@194,"HERE IS A SAMPLE 
SENTENCE.":PRINT@258,CHR$(34)"GO 

ANSWER THE DOOR,"CHR$(34) 11 HE": 
PRINT" SAID AS HE ENTERED THE R 
OOM. II 

16~ PRINT@354, 11 QUESTION MARKS OR 
EXCLAMATION POINTS MAY BE USE 

D ALSO. 11 

165 GOSUB115 
17~ CLS:PRINT@34,"0UR FOURTH RUL 
E WHEN USING COMMAS REQUIRE 
S THAT WE USE COMMAS TO SET 
OFF THE WORDS YES OR NO." 
175 PRINT@194,"HERE IS A SAMPLE 
SENTENCE.":PRINT@258,"NO, YOU MA 
Y NOT HAVE SOME ICE CREAM BEFO 
RE SUPPER." 
18~ PRINT@354,"WE AGAIN WOULD PA 
USE AFTER THE COMMA WHILE R 
EADING ALOUD." 
185 GOSUB115 
19~ CLS:PRINT@34,"0UR FINAL RULE 

SAYS THAT WE MUST USE A COM 
MA TO PAUSE IN THE MIDDLE OF 
A SENTENCE BEFORE A CONJU 
NCTION." 
195 PRINT@194,"HERE IS A SAMPLE 
SENTENCE . ":PRINT@258,"WE WENT TO 

THE SUPERMARKET, BUT IT WAS 
NOT OPEN." 
2~~ PRINT@354,"THIS IS USED WHEN 

WE HAVE TWO DIFFERENT THINGS 
STATED." 
2~5 GOSUB115 
21~ CLS:PRINT@34, 11 IF YOU DO NOT 
GET THE CORRECT ANSWER, YOU WI 
LL BE GIVEN A CHANCE TO TRY 
IT AGAIN. YOU MAY CHECK ~HE 
SCORECARD BY PRESSING THE < 
@ > KEY . YOU MAY THEN RETURN TO 

THE PROGRAM BY PRESSING <C> T 
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0 CONTINUE" 
215 PRINT@29~ 1 11WHEN TYPING YOUR 
ANSWER BE SURE TO PUT A SPA 
CE AFTER A COMMA. BE SURE TO 

TYPE SLOWLYl":GOSUB115 
22~ CLS~ 
225 DIMA0(51),A$(51),B$(51),NP(5 
1) 
23~ CLS~:GOT0265 
235 D=~ 
24~ IFLEN(J$)<=27THEN255 
245 FORT=27TO~STEP-1:IFMID$(J$,T 
,1)=" "THEN26~ 
25~ NEXT 
255 W$=J$+C$:F=LEN(W$):PRINT@M+D 
,W$;STRING$(X-F,32):RETURN 
26~ W$=LEFT$(J$,T):C$="":W$=W$+C 
$:F=LEN(W$) :PRINT@M+D,W$;STRING$ 
(X-F,32):C$=D$:J$=S$+RIGHT$(J$ , l 
LEN(J$))-T) :D=D+32:GOT024~ 
265 FORJ=1T05~:READ A$(J) :IFA$(J 
)="END"THEN275 
27~ NEXTJ 
275 CLS~:J=J-1 
28~ FORI=1TOJ 
285 AO(I)=RND(J) 
29~ IFNP(AO(I))=1THEN 285 
295 NP(AO(I))=1:NEXTI 
3~~ FORP=lTOJ:KL=~ 
3~5 CLS:PRINT@232,"PLEASE STAND 
BY":A$="":B$="":R$="":C$="":D$=" 
":S$=" II 

31~ Q$=A$(AO(P)) :K=LEN(Q$) 
315 A$= 1111

: FORI=lTOK: L$=MID$ (Q$ I I 
,1) :IFL$="*"THEN A$=A$+CHR$(34)E 
LSE A$=A$+L$ 
32~ NEXTI:Q$=A$:A$="" 
325 FORN=1TOK:IFMID$(Q$,N,1)="," 
THEN335 
33~ A$=A$+MID$(Q$,N,1) 
335 NEXTN:B$=A$:GOT036~ 
34~ K=LEN(Q$) :B$=LEFT$ (A$,3) :FOR 
N=4TOK 
345 R=RND(12) :IFR>4THEN355 
35~ B$=B$+" II 

355 B$=B$+MID$(A$,N,1) :NEXTN 
36~ CLS:PRINT@35,"ADD COMMAS TO 
EXAMPLE #II; p: M=9 6: : J$=" "+ B$: X 
=3l:GOSUB235 
365 M=289:PRINT@289, 11=>"+CHR$(12 
8) ; 
37~ X=29:C$=CHR${128):D$=CHR${12 
8):S$= 11 II 

375 Y$=INKEY$:IFY$="@"THEN46~ELS 
EIFY$=CHR$(13)THEN395ELSEIFY$=CH 
R$(8)THEN385ELSEIFY$=""THEN375 
38~ R$=R$+Y$:J$= 11 "+R$:PRINT@29 
1,"";:GOSUB235:PRINT:GOT0375 
385 IFLEN(R$)<1THEN375 
39~ M=289:L=LEN(R$):R$=LEFT$(R$, 
L-1):PRINT@M,"";:J$=" "+R$:GOSU 
B235:PRINT:GOT0375 
395 IFR$=Q$THEN4~~ELSE41~ 



4~~ 
ELY 
4~5 
41~ 
NOT 
415 
44~ 

PRINT@48~," YOU ARE ABSOLUT 
CORRECT! ! II ; 

CR=CR+l:GOT045~ 
PRINT@48~, 11 SORRY, THAT IS 
CORRECT !"; 
IR=IR+l:KL=KL+1:IF KL<3 THEN 

42~ X$=INKEY$:IFX$<>CHR$(13)THEN 
42~ 
425 CLS:PRINT@64, 11 THE CORRECT 
USE OF THE COMMA IN THIS SENT 
ENCE IS:" 
43~ PRINT:J$= 11 "+Q$:D$=1111 :C$= 1111 

:X=3l:M=l92:GOSUB235 
435 PRINT@416," PRESS <ENTER> T 
0 CONTINUE. 11 ;:GOT045~ 
44~ X$=INKEY$:IFX$=CHR$(13)THEN4 
45ELSEIFX$="@"THEN46~ELSE44~ 
445 PRINT@48~ 1 STRING$(3~,32) ;:GO 
T0375 
45~ X$=INKEY$:IFX$=CHR$(13)THEN4 
55ELSEIFX$="@"THEN46~ELSE45~ 
455 NEXTP 
46J' CLS:PRINT@l28,""; 
465 L=CR+IR:IF L=~ THEN L=l 
47J' PRINT" NUMBER CORRECT = " 
CR 
475 PRINT 
48~ PRINT" 
IR 

NUMBER WRONG = " 

485 PRINT:PRINT" STUDENT SCOR 
E = ";INT(CR*l~~/L) ;"%" 
49~ PRINT:PRINT" ANOTHER TRY 
(Y/N/C) II; 
495 W$=INKEY$:IFW$=""THEN495 
5~~ IF W$="Y" THEN RUN 
5~5 IF W$="N" THEN CLS:END 
51~ IF W$="C" AND P<=J THEN 3~5 
ELSE RUN 
515 GOT0495 
99J' REM ENTER DATA AT LINE 1~~~ 
1~~~ DATA "TODAY WE BOUGHT SOME 
SOUP, NUTS, GRAPES, AND BERRIES. 
II 

1~1~ DATA "SHE SAID IN A LOUD VO 
ICE, *YOU'LL NEED MORE MONEY.*" 
1~2~ DATA "YES, WE HAVE NO BANAN 
AS." 
1~3J' DATA "SAM, WHAT IS YOUR NEW 

ALBUM CALLED?" 
1~4~ DATA "WE ORDERED THE NEW ED 
ITION OF THE BOOK, BUT IT DID NO 
T ARRIVE IN TIME . " 
lJ'5f' DATA "YES, YOU CAN COME ALO 
NG IF YOU HAVE ENOUGH MONEY." 
1f'6~ DATA "IT SNOWED ALL SUNDAY 
NIGHT, SO WE DID NOT HAVE SCHOOL 

ON MONDAY." 
1~7~ DATA "I'LL HAVE THE BACON, 
LETTUCE , AND TOMATO ON RYE. 11 

lfj8~ DATA "TAKE OFF THAT FOOLISH 
HAT I HARRY. II 

1~9~ DATA "*WE FIND HIM GUILTY A 

Q. 
S CHARGED,* THE FOREMAN OF THE / 
URY SAID." 
11~~ DATA "WE WENT TO THE LAW._ 
RM OF DEWEY I CHEETUM I AND HOWE. II 

111~ DATA "SURE, YOU CAN COME BY 
ANYTIME YOU WANT. 11 

112~ DATA "IT IS A NICE DAY, BUT 
I THINK IT IS GOING TO RAIN LAT 

ER. II 

113~ DATA "DID YOU HEAR WHAT I S 
AID, NORMAN?" 
114~ DATA "YOU WILL NEED A COLOR 

COMPUTER, A DISK DRIVE, A MOUSE 
, AND A PRINTER." 
115~ DATA "I HAVE READ OTHER MAG 
AZINES, BUT THE RAINBOW IS THE B 
EST." 
116~ DATA "*YOU WILL NEVER GET A 
WAY WITH IT,* WARNED THE HOSTAGE 

II 

117J' DATA "ALICE, GET ME THE FLO 
UR, SUGAR, CAKE MIX, AND MILK." 
118~ DATA "NO, I DO NOT HAVE ANY 

MONEY TO LOAN YOU." 
119~ DATA "HE DID NOT GET ALONG 
WITH OTHERS, SO HE WENT HOME." 
12~~ DATA "WE TOOK SALLY, DEBBIE 
, HARRY, AND JIM TO THE MOVIES." 
121J' DATA "CERTAINLY, YOU CAN CO 
ME IN NOW. 11 

122~ DATA "DIDN'T YOU PAY ATTENT 
ION TO ME, LARRY?" 
123~ DATA "*THIS IS THE WORST DA 
Y OF MY LIFE,* SCOTT SAID." 
124~ DATA "HE HAD A FEW DRINKS, 
BUT HE DID NOT DRIVE HIS CAR." 
5~~~ DATA END 

CORRECTIONS 

"Ye Olde Font" (May 1988, Page 37): Bill Bernico has 
written to correct an error in his English Print Font 
program. The mistake iso 't noticeable unless you print 
a whole string of 5s on the screen. Currently, Line 280, 
which defines the character 5, ends with BU10BR10. 
This line should end with BU11BR10. · 

"Received and Certified" (May 1988, Page 140): The 
price and contact phone number are incorrect for the 
listing of ReMusic 1.0. Codis Enterprises can be 
reached at (817) 283-8571. ReMusic l.O sells for $25, 
not $12. 

For quicker reference, Corrections will be posted on 
Delphi as soon as they are available in the Info on 
Rainbow topic area of the database. Just type DATA 
at the CoCo SIG> prompt and INFO at the TOPIC> 
prompt. 
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Can the CoCo Learn? 
By William Barden, Jr. 

Rainbow Contributing Editor 

Can a computer possibly learn? For example, is it 
possible for your CoCo to learn how to play tic-tac­
toe without your programming the winning strate­

gies? Imagine this scenario: You start playing tic-tac-toe with 
your computer, and it loses at first. However, as it plays, it 
learns from past mistakes and plays better and better. Finally, 
it becomes a master tic-tac-toe player, able to beat you in 
almost every game. In this column we'll look at that question 
and actually make you r CoCo into a learning machine! I'll 
even ask for your help in playing against the CoCo - but 
more on that later. 

MENACE- A Matchbox Learning Machine 
To give cred it where credit is due, this whole concept comes 

from a description of MENACE, a Matchbox Educable 
Naughts and Crosses Engine, described in Martin Gardner's 
book The Unexpected Hanging. Gardner, the Puzzle Master 
of Scientific American fo r many years , describes a learning 
machine made out of 300 matchboxes by Donald Michie, a 
biologist at the University of Edinburgh. 

M ichie's matchboxes have a copy of a tic-tac-toe position 
on their cover (tic-tac-toe is called "naughts and crosses" in 
Great Bri tain). See F igure I. Inside each matchbox are beads 
of different colors, each bead representing a move. There's 
a hole in each matchbox so that one bead can be randomly 
se lected from a ll beads. The color of the bead se lected 
determines the move. 

The machine starts first and makes the first move (in fact 
this is done by someone shaking the matchbox with the 
"empty" tic-tac-toe matrix on the cover and noting the co lor 
of the bead). Th is matchbox is then left open to indicate that 
a move of that configuration has taken place. 

For each machine move, a human opponent also makes 
a move. Since the machine started first, it plays odd moves 

Bill Barden has written 27 books and over 100 magazine 
articles on various computer topics. His 20 years ' experience 
in the industry covers a wide background: programming, 
systems analysis and managing projects for computers 
ranging from mainframes to micros. 
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Figure 1: Michie's Matches 

l , 3, 5, 7 and 9. This means that any time the machine 
plays, there is an equal number of X's and O's on the tic­
tac-toe matrix. 

At the end of the game there are several open matchboxes 
representing the moves that occurred. Each open matchbox 
has a selected color bead that determined the next move. If 
the machine won the game, more beads of that color are 
added to each open matchbox. If the game was a draw, only 
one bead of that color is added to the matchboxes. If the 
machine lost the game, one bead of that color is taken from 
each matchbox. 

Over many games, the matchboxes accumulate more beads 
representing winning moves than non-winning moves. The 
chance of se lecting a winning bead (move) is much greater 
than that of se lecting a losing or drawing bead. Graduall y, 
the machine becomes smarter and smarter. 

Tic-Tac-Toe Positions 
The tic-tac-toe matrix looks like Figure 2. We'll ass ign each 

square a number of I through 9, as shown in the figure. For 
each of the nine squares, there are three possible characters 
that can be placed into the square - a blank (no move yet 
made), an 0 or an X. Instead of a blank, we'll use a dash 
character, just because it's easier to find the position on a 
printout. 



4 

7 

2 

0 

5 

X 

8 

3 

6 

9 

X 0 

Figure 2: Tic-Tac-Toe Matrix 
Characters and Numbering 

4$­
=Fxfo 

123456789 

lxlo lxlol-1-1-lxlol 

123456789 

lx lxlolol-1-lxlol-1 

1 23456789 

lx !ol-l-1-1-l- l-l-1 

Figure 3: Tic-Tac-Toe String Representation 

To make the tic-tac-toe matrix easier to print and process, 
we'll use a nine-character string, as shown in Figure 3. The 
character positions of the string are numbered from 1 through 
9 and correspond to the tic-tac-toe positions . Several tic-tac­
toe configurations are shown, with their corresponding string 
printouts . 

How many different configurations of the tic-tac-toe 
matrix are there? We can compute that fairly easily on the 
CoCo. We'll start with no entries, a string of ------- -- . 
Then we'll increment by one from the left, changing a dash 
to an 0: --------D. The next increment will change an 0 
to an X: --------X. The next increment will change an X 
to a dash again and add one to the next lower position: 
-------0-. We'll stop when we get to XXXXXXXXX. The 
program to do this is shown in Listing I, and the first few 
strings are: 

---- -- --- 1 
--------0 2 
--------X 3 
-------0- 4 
------- DD 5 
------- ox 5 
-------X- 7 
- - --- - -XD s 
-------XX 9 
------D-- 10 
------0-D 11 

Do you see any pattern here? If a dash stands for an 0, 
an 0 for a 1, and an X for a 2, we can construct a ternary 

number of base three out of the patterns. The pattern -X­
D-- XX D becomes 020100221. A ternary number is similar to 
a binary number but uses the digits 0, 1 and 2. In fact there 
are three to the ninth configurations of tic-tac-toe patterns, 
or 19,683 patterns . The program in Listing I will list them 
all. 

Some of the patterns, though, just can't be. The pattern 
DOD----- - consists of three moves of O's and no others. 
Someone's cheating. Likewise, 000111111 has six X's and 
three O's, an unequal number of moves and impossible. 

The program shown in Listing 2 lists all possible moves 
that the machine can make if it goes first. Remember that 
if the machine goes first it is always confronted with a tic­
tac-toe configuration with an equal number of X's and O's. 
We'll use 0 for the machine's move, by the way. 

It turns out that there are 3,139 possible configurat ions 
with an equal number of X's and O's. The last four are: 

XXXXD-DDO 19535 
XXXXOO-OD 19553 
XXXX000-0 19559 
xxxxoooo- 19551 

Note that each configuration has a corresponding number 
based on the original I 9,683 configurations. Since most of 
the I 9,683 configurations are not possible, there are gaps in 
the numbering. 

Michie originally used about 300 matchbo xes in his 
manual method of MENACE. That's cheating somewhat. He 
reasoned that the configurations in Figure 4 were all the same, 
if the tic-tac-toe matrix was rotated and the mirror image was 
considered. We'll use the brute force method here and 
consider all possible configurations without regard to 
rotations or mirror images . 

Possible Next Moves 
For each configuration, t here are one to nine possible next 

moves. The --------- configuration, for example, repre-

OR IG INAL 

• #x ~ ROTATI ONS 

~ =H~ #. ~ ~~~~~~ -=F-Fo 0 - X ~ -=Fxf-
OF OR IGINAL OF 90° OF 180° OF 270° 

Figure 4: Rotations and Mirror Images 
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sents a game where no one has moved . The machine can play 
an 0 in a ny of the nine squares : 

0--- - - - -­
-0 -- ---- -
- -0------
---0-----
----0--- -
- - ---0 -- -
------0--
-- - --- -0-
- --- ----0 

The 0--- - --- X configurat ion represents a machine's first 
move in the upper left-hand corner and the human 's response 
with an X in the lower right-hand corner. The machine can 
now play in any of seven positions: 

oo-- ----x 
o-o-- --- x 
o- -o----x 
o- -- o-- -x 
0- -- -0--X 
0- - ---0-X 
o------ox 

The DO- --- - XX configurat ion rep resents two moves by the 
mac hin e and two matching moves by the human. The 
mach ine can now play in any of the f ive remaining positions. 

The 00-0 - X- XX co nfiguration represents three moves by 
the machine and three matching moves by the human. T he 
mach ine can now play in a ny of the three remaining positions. 

The DODD- XXX X configuratio n represents four moves by 
the machine and fo ur matching moves by the human. T he 
machine can now play in o ne remaining position. 

From these examples, you can see the relationship between 
the move number, the number of X's and O's a lready played, 
and the number of posit ions in which the machine can play: 

Move #of O's #of X's Remaining 
(machine) (human) positions 

I 0 0 9 
3 I I 7 
5 2 2 5 
7 3 3 3 
9 4 4 I 

Selecting the Next Move 
T he next move in M ichie's MEN ACE was made by shaking 

up the matchbox and choosing a co lored bead at random. 
M ichie started out with four beads of nine colors for the first 
move matchboxes , three beads of each co lor for the th ird 
move matchboxes, two beads of each color for the fifth move 
matchbo xes, and one bead of each color for the seventh move 
m atchboxes (the ninth move has only one poss ibility). We 
can't use colored beads in the computer, but we can use a 
byte for each possible position and put a count in the byte. 
We'll use counts of five , four , three, two and one to simplify 
the ninth mo ve processing. The count represents the number 
of co lored bead s. As an example, the configurat ion DO- - X­
X-- is a fifth move configuration with five possible next 
moves by the machine. We'll put three beads in our figurative 
matchbox for each of the five possib le moves: DO- - X- X--
0 , 0,3,3,0, 3 , 0 , 3,3. 
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The imposs ible moves (those already occupied by an X or 
0) are initia li zed with a count of 0. Possible moves are 
initialized with a co unt of 3. 

T he next move can be se lected at random by adding up 
all of the co unts (3 + 3 + 3 + 3 + 3 = 15) and then generating 
a random number from I to 15 . Suppose the number 
generated was eight. The machine would accumulate counts 
from left to right a nd stop when the total was eq ual to eight. 
S ince eight occurs here in the third count (tic-tac-toe square 
6) , the machine would use square 6 as its next move: DO-­
xox --.The huma n might reply with square 9: DO- -xox-x. 

At this point we're into a seventh move co nfigu ration of 
DO- XDX- X. T he machine would look at that configuration, 
which was initia lized to two counts for each position : 00-
xox -x 0,0,2,2,0,0,0,2, 0 . 

The machine would add up the counts (2 + 2 + 2 = 6) and 
se lect a rand om number between I and 6, say 5. The number 
5 is in the eighth position, so the machine would respond with: 
oo- -xoxox. 

P lay wou ld continue unt il someone won the game or a 
draw occurred. 

If the game was won by the machine , an adjustment wo uld 
be made to the active configurations by adding three counts 
to each pos itio n. For the fifth move above this would change 
00--X-X-- 0,0,3,3,0,3,0,3,3 to 00 - -XX-X--
0,0,3,3,0,5,0,3,3. 

For the seventh move 00- - XDX- X 0,0,2,2,0,0,0,2,0 
wo uld become 00- -XDX-X 0,0,2,2,0,0,0,5,0 . 

Similar adjustments would be made for draws (one would 
be added) a nd losses (one would be subtracted) . The whole 
process wou ld emulate " reward and punishment" used for 
training pets (and unru ly kids) and should make the machine 
choose the path with the most counts. 

Recording the Counts 
We need a character string of nine bytes (characters) to 

record the configuration and nine additional bytes to ho ld 
co unts - a tota l of 18 bytes. Since there are 3, 139 possible 

-------- -
------ -ox 
-- - -- --xo 

z 
0 
f= 
(f) 

0 
tl. 

fi 
0 
u. 
f­
z 
:::J 
0 u 

55 
44 
44 

55 55 
44 44 
44 44 

555 
400 
400 

RECORD 1 
RECORD 2 
RECORD 3 

!: ::. :: .... 2,423 ALWAYS 
ENTR IES 0 FOR USED 

~ POSITIONS 

xo - -xo--- o Ol3l3IOIO 31313 TYPICAL ENTRY 

-
18 BYTES 

Figure 5: TI CTACTD. OAT File Format 



DIGISECTOR 

COCO 3 SCREEN 

DS-698 
VIDEO 

IGITIZER 
FOR THE 
cocoa 
(AND ALL OTHER COCOS ... ) ,,, 

••• 

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

USE YOUR COCO 3 TO ITS FULL POTENTIAL! 
Use The Micro Works' DIGISECTOR"' DS-69 or 
DS-698 and your COCO 3's high resolution graphics 
to capture and display television pictures from your 
VCR or video camera. The DIGISECTOR'" systems are 
the only COCO video digitizers available that 
accurately capture and reproduce the subtle shades of 
gray in TV pictures! 

• COLOR: Add color to your screen for dramatic 
special effects. 

• HIGH RESOLUTION: 256 by 256 spatial resolution. 
• PRECISION: 64 levels of grey scale. 
• SPEED! 8 images per second on DS-698, 

2 images per second DS-69. 
• COMPACTNESS: Self contained in a plug-in 

Rompack. 
• EASY TO USE: Software on disk will get you up and 

running fast! 
• COMPATIBLE: Use with a black and white or color 

camera, a VCR or tuner. 
• INEXPENSIVE: Our low price puts this within 

everyone's reach. 

POWERFUL C-SEE 3.3 SOFTWARE 
This menu-driven software 
will provide 5 and 16 shades 
of gray to the screen and to 
the printer with simple 
joystick control of 
brightness and contrast. 
Pictures taken by the 
DIGISECTORT" may be 
saved on disk by C-SEE 3.3 
and then edited by our 
optional MAGIGRAPH, or by COCO MAX or 
GRAPHICOM. This versatile new software is included 
in both DIGISECTORST" 

DS-698 and C-SEE 3.3 
DS-69 and C-SEE 3.3 

TRADE IN YOUR OLD DIGISECTORTM 

$149.95 
$ 99.95 

If you already have one of The Micro Works' DS-69 or 
DS-69A DIGISECTORST", you may return it to us and 
we will upgrade your unit to a DS-698. 

UPGRADE DS-69A to DS-698 
UPGRADE DS-69 to DS-698 

$49.95 
$69.95 

The DS-698 comes with a one year warranty. Cameras 
and other accessories are available from The Micro 
Works. 

NO RISK GUARANTEE 
If you are not completely satisfied with the performance of your new 
DS-698, 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. 

THEC&O©~ 

Purveyors of Fine Video Digitizers Since 1977. W@~ 
P.O. Box 1110 Del Mar, CA ~2014 (619) 942·2400 



configurations, that's 3, 139* 18 = 56,502 bytes, too large for 
normal BASIC memory. One solution is to hold configuration 
and counts in a disk file. 

Since we're holding binary data in the counts (counts may 
range from 0 to 255) the file should be a random file . 
Sequential files are somewhat sensitive to odd values in bytes, 
such as values less than 32. Random files allow us to hold 
any value without problems. 

The random file we'll use looks like Figure 5. Each record 
in the file has 18 bytes . The first nine bytes ho ld the 
configuration, a string of dashes, O's, and X's . The next nine 
bytes are nine fields, each field containing a count of 0 
through 255. The file is generated by the program in Listing 
3, a variation of the program in Listing 2. The new program 
initializes the master tic-tac-toe file and is used only once. 

The program in Listing 3 also eliminates "end game" 
conditions, such as: 

X X X 
- 0 -
0 - 0 

These end game conditions are not valid configurations 
because they would be detected before the machine had to 
make the next move. There are 18 end game conditions, three 
rows filled, three columns filled, and two diagonals filled for 
either O's (machine) or X's (human). Eliminating the end 
game configurations brings the total number of configura­
tions down to 2,423 and the file of configurations down to 
43,614 bytes. 

The TI CTACTO. OAT file is used by the processing program 
(described shortly) to find the current tic-tac-toe configura­
tion and to look at the possible responses the machine can 
make. The program in Listing 3 also generates another file , 
called TTTD I R. OAT. This file is a sequential file, as shown in 
Figure 6. TTTOIR.OAT lists the record number in the 
TI CTACTO. OAT file for any tic-tac-toe configuration. The 
catch is that a tic-tac-toe configuration such as -X-- 0 - X- 0 
must first be converted to a ternary number (in this example 
4,474). 

The TTTO I R. OAT file is read into memory and scanned to 
find the current tic-tac-toe configuration; the index of the 
TTTOIR. OAT entry (how far down the directory the entry is 
located) is identical to the number of the record in the 
TI CTACTO. OAT file . 

After running the program of Listing 3, therefore, you'll 
have two fi les on disk: the TICTACTO. OAT main working fi le, 
and the TTTO I R. OAT directory file. Both are used by the 
TICTACTO. BAS program. 

The TICT ACTO.BAS Program 
This program draws the tic-tac-toe diagram, checks for an 

end condition, and "rewards" or "punishes" the tic-tac-toe 
data so that the program learns. The program contains no 
intelligence to make it smart - it just accumulates data for 
the learning process. The program is shown in Listing 4. 

Reading in the TTDIR.DAT File 
The fi rst thing the program does is to read in the 

TTTDIR. OAT file into Array D. This file contains all 2,423 
poss ible configurations of the tic-tac-toe matrix, in base 3 
representation to save space . The program scans this array 
to find the current configuration and then uses the index 
value (I through 2,423) as the record number of the 
T I CTACTO. OAT record containing the counts and valid moves 
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RECORD 1 0 
2 5 
3 7 
4 11 
5 15 

2,423 ENTR IES 

v 

Figure 6: TTTOIR. OA T File Format 

for the machine to make. Reading in the TTTO I R. OAT file 
takes a minute or so but only has to be done once for any 
number of games you want to play. 

Screen Display 
The screen display for TI CTACTD. BAS is not very elegant. 

It is designed to run on 32-character wide text displays and 
looks like this: 

1 2 3 
4 5 6 
/ B 9 

0 - -

YOUR MOVE: ? 

General Operation 
Note that as soo n as the program starts running, the 

machine makes the first move. For every move made, the 
program looks at the current configuration, converts it to a 
base number, looks up the number in the D array, and then 
uses the index of the D array entry to read in the record from 
the TICTACTD . OAT file. 

Once the record is read in, the counts are totaled. A random 
number is then generated, and a selection of the position is 
made to determine where the machine will play an 0. The 
machine then makes the play. 

After the machine has played, a test for done is made. This 
checks the rows, columns and diagonals for a machine win 
or a draw. The human cannot win at this point because the 
last human move was checked for a done condition directly 
after the move. By the way, draws can only occur after the 
machine has played . 

lf the machine has not won, a prompt message for the 
human's move is displayed. The human can play in any blank 
square; a check is made for a valid square. After the play has 
been made, a check for done is performed . If the human has 
not wo n, a loop is made back to the machine's play. 

Reward and Punishment 
Each time the machine plays, a record is made of the 

TICTACTO. OAT entry number and the position in which the 
response was made. (This corresponds to opening the box 
in Michie's MEN ACE.) At the end of the game, each 
TI CTACTO. OAT entry is adjusted by adding or subtracting 



counts from the ent ry position. Three is added for a win, one 
is added for a draw, and one is subtracted for a loss. T he 
upd ated entries for TICTACTO. OAT are written back out to 
disk , so that the TI CTACTO. OAT always reflects the accu­
mulated knowledge of the machine. 

A history file is also updated at the end of the game. T his 
file is another random file with records o ne byte long. For 
each game, a new letter is added to the end of the file - either 
W,DorL. 

Variables 
As mentioned above, D holds the base 3 co nfigurations. 

It's a numeric array of2,423 entries and takes up about 12,115 
bytes. 

Arrays R and F hold the record number and position 
number for play for each machine move. T hese arrays are 
used to update the T I CTACTO. OAT file after each game. Array 
A$ is the actual tic-tac-toe matrix itself. Each of its nine 
entries corresponds to one of the nine tic-tac-toe positions. 
Each entry holds either a dash, X or 0. Array BD is the 
numeric form of the array. It's used to make the conversion 
from a string configuration to a base three numeric config­
uration easier. 

Subroutines 
T he program is divided into subroutines to make the 

processing more modular and easier to decode. 
The Display 0 or X subroutine uses the variable I to 

indicate the position on the tic-tac-toe matrix of I through 
9. The tic-tac-toe matrix uses three lines starting at screen 
positions 207, 239, and 271. One blank is used between 
posi tions. The one character in string variable Y$ (0 or X) 
is printed at the line start plus a displacement based upon 
the the position number. 

The Test for Done subroutine builds up a string called X$ , 
composed of the three characters from an A$ row, column, 
or diago nal. Another subroutine is then called to test for 
either an XXX or OD D string. The main subroutine also tests 
for all positions filled . If a draw results (nine positions filled), 
the variable ON is set to I . If the machine has won, ON is set 
to 3; if the human has won, ON is set to - 1. If there is no done 
condition, ON is set to 0. Note that ON hold s the reward or 
punishment count to be added or subtracted from the count 
in the T I CTACTD. OAT entries. 

The next machine move subroutine first converts the tic­
tac-toe configuration into a base 3 number. Array D is then 
searched for this number. The number must be found , as 

Array D holds a ll poss ible configurations. When found, th e 
index to Array D is equivalent to the record number of the 
TICTACTO. OAT entry. A GET reads this record. A random 
select ion is then made of the machine's play. The Display X 
subroutine is ca lled to display the play, and the A$ array is 
changed to refl ect the play. An entry is also made in the R 
array for the record number and the F array for the position 
number of the play. 

The reward / punishment subroutine looks at Array R to 
find each reco rd of TICTACTD. OAT that has been used in the 
play. Each of these records is read in , and the count in the 
proper position (obtained from Array F) is adjusted by the 
value in the variable ON . The record is then rewritten to disk. 

A single-character record is then added to the history file 
to reflect the results of the game. 

How Would You Like to Be a Teacher? 
With some slight modifications, it would be poss ible to 

make the program play against itself Uust generate a random 
number of I through 9 in place of the user input). The 
machine would then go a long and play continuous ga me after 
continuous game, presumably getting smarter all the time. 

Fo r the purposes of this column, though, I thought it might 
be interesting if interested readers would play the hundreds 
or thousands of games required to make the program learn. 
What I visualize is this: 

Interes ted CoCo freaks can write me for a copy of the game 
and file s. I will then send the game out in seq uence so that 
each person can play as many games as he or she wishes -
maybe a hundred or so each (about a half-hour's worth) . The 
playe r can then send the updated disk back to me, and I'll 
send it on to the next person. After the machine lea rns how 
to play properly , I'll send a copy of the upd ated files back 
to each person, so he or she can see how smart the program 
has become. I'll also plot the learning statistics in a column, 
together with the names of each person who participated . For 
this project to work, we must send the master di sk by at least 
first class mail. I visualize about a month's worth of time until 
we have a smart program. How about it? If you would like 
to participate in this experiment, send your name and address 
to me at: 

Post Office Box 3568 
Mission Viejo, CA 92692 

I 'II add your name to the list and we can get this interes ting 
project going. 

See you next month with more CoCo topics. 0 

CONNECT 
WITH 

YOUR COCO TO THE 
A SERIAL OUTPUT I 

eHUNOREO S OF APPLI CATI ONS ... ENER GY MANAGEMENT, EXPERIMENTS, EOU CATI ONAL 
USE , ROBOTI CS , EQUIPMENT AUTOMAT I ON , LI GHTING CONTROLLER S ... THE LI ST 
GOE S ON AND ON , LI MI TED ON LY BY YOUR IMAG INATI ON. 

e PROVI OES 16 OUTPUT CHANNELS WH ICH ALLOW SOFTWARE CONTROL OF 16 
DI FFERENT DEV I CES. ADD ITI ONAL CHANNELS CAN BE ADDED WI TH OUR EXPAN SION 
CARDS TO I NDEPENDENTLY CONTROL HUNDREDS OF DIFFERENT DEV I CES. 

eDETA ILED INSTRUC TI ONS PROV IDED , INC LUDING SOFTWARE EXAMP LES WHICH USE 
SIMPLE BAS I C COMMANDS TO TURN OUTPUT DEV ICES ON OR OFF. FULL TECHNIC AL 
SUPPORT PROV I OED OVER THE TELEPHONE BY OUR STAFF. 

ecONNECTS DI REC TLY TO COCO SERIAL 1/0 PORT WITH A STAND ARD PR INTER 
CABLE. BAUD RA TE AND PROTOCOL FACTORY SET TO STANDARD PR INTER 
CONF I GURATION FOR COCO 1, 2, OR 3 (600 BAUD). 

eCOMPATIBLE WITH MOST COMPUTERS WH ICH UTILIZE THE STAND ARD 25 PIN 
RS 232 CONNECTOR WITH OUR OP TI ONAL RS 232 CABLE. 

~~-~~ufmAtAgm~T R~rmF~~~·suP P L Vi . 
273- 1652A 12V 500MA POWE R SUPPLY ..... 

~g= A0~~ E6R ~~[~~ E~~6 E ( ~0~E Eg~~· SP ·NO) 
ACCES SOR I ES 

EX- 16 EXPAN SION CARD (16 CHANN EL). 
E-1 EXPANS I ON CARD CONNECTOR .•.... 
RS 232 CAB LE CONNEC TOR (25 PIN ) .. 

-- - ADO S . 00 SH I PPI NG CHARGE ---

24 HOUR ORDER LINE 
(614) 464-4470 . 

eoE SI GNEO FOR CONT INIOU S OPERATI ON 2; HOURS A DAY, 36 5 DAY S A YEAR. lfMastt!rC.Irlll 
HI GH QU ALITY INDUSTR I AL GRADE COMPONENTS WITH PROVEN REL I ABILITY. ~;;:~~~--l!!!!!!!!!l_ 
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Listing 1: ALLPERMS 

1~~ 1 PRINTS ALL PERMUTATIONS OF 
TIC-TAC-TOE, EVEN IMPOSSIBLE ON 

ES 
11~ DIM A$ ( 9 
12~ c = J' 
13~ FOR I = 1 TO 9: A$( I ) = "­
": NEXT 
14~ c = c + 1 
15~ FOR I = 1 TO 9: PRINT A$( I 
) ;: NEXT: PRINT C 
16~ I = 9 
17~ IF A$( I ) = "-" THEN A$( I 
) = 11 0 11 : GOTO 18~ ELSE IF A$( I 
) = 11 0 11 THEN A$( I ) = "X 
11 • GOTO 18~ ELSE A$( I ) = "-": 
IF I <> 1 THEN I = I - 1: GOTO 

17J' ELSE GOTO 19J' 
18~ GOTO 14J' 
19~ STOP 

Listing 2: lSTMDVES 

1~~ 1 PRINTS ALL POSSIBLE PERMUT 
ATIONS OF TIC-TAC-TOE FOR MACHIN 

Information 
Management 
System 

CSG IMS is a full featured relational database 
manager for the Color Computer and OS9. 
•Interactive access to 

databases for quick queries. 

•Includes a structured 
compiled language 
supporting program modules 
with full parameter passing 
and recursion. 

• User defined screen and 
report formats. 

• Record, index, and file sizes 
are virtually unlimited. 

•Text, BCD floating point 
(14 digits), short and long 
integer, and date data types. 

CSG IMS for CoCo3 OS9-L2 512K (single user) ......... $169.95 
CSG IMS for OS9-L2 or 68000(multi user) . .... .. ...... . $495.00 
CSG IMS demo with manual ...... .. ... . ....... .. ..... $30.00 
OTHER CSG PRODUCTS: 
ERINA Symbolic User-mode Debugger for 089 .... . .... $69.00 
SERINA System-mode Debugger for 089 Level 2 ...... $139.00 
MSF MS-DOS File Manager for CoCo3/0S9 L2 . ........ $45.00 
MSF with SDISK3 . ..... . .. .. . . . . . . . .... .. ... . .. .. .. $65.00 

Shipping- N. America: $5, Overseas: $10 

Clearbrook Software Group, Inc. • 
U.S. : P.O. Box 8000-499, Sumas, WA 98295 • • • • 

CANADA: P.O. Box 8000-499, Abbotsford, B.C. V2S 6H1 

Phone: (604)853-9118 ~ 
OS9 is a trademark of Microware Systems Corp., VISA 

MS-DOS is a trademark of Microsoft Corp. 
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E FIRST MOVE 
11~ DIM A$( 9 
12~ C = ~: PC = J' 
13~ FOR I = 1 TO 9: A$( I ) = "­
": NEXT 
14~ c = c + 
15~ BC = J': 
16~ FOR I = 

11 - 11 THEN BC 
( I ) = 11 0 11 

1 
oc = J': 
1 TO 9: 
= BC + 

+ 1 ELSE XC = XC + 
17~ NEXT 

XC = J' 
IF A$( I ) = 
1 ELSE IF A$ 
THEN OC = OC 
1 

18J' IF OC =XC THEN PRINT A$( 1 
) ; A$ ( 2 ) ; A$ ( 3 ) ; A$ ( 4 ) ; A$ 
( 5 ) ; A$ ( 6 ) ; A$ ( 7 ) ; A$ ( 
8 ) ; A$ ( 9 ) ; C: PC = PC + 1 
19~ I = 9 
2~J' IF A$( I ) = 11 - 11 THEN A$( I 
) = "O": GOTO 21~ ELSE IF A$( I 
) = 11 0 11 THEN A$( I ) = "X 
": GOTO 21J' ELSE A$( I ) = "-": 
IF I <> 1 THEN I = I - 1: GOTO 

2~J' ELSE GOTO 22~ 
21J' GOTO 14J' 
22~ PRINT PC 

C:lnSOFT 
PRQGRA .. S • P£ R I PME RAl 5 • SU PP l I( 5 • Sf R Vt(f 

Fast Delivery ... 
Friendly Service 

Now in our 6th year! 

SUPER VALUE! SUPER SPEED! 



l \A 270 .. . ... 223 
~ 390 ...... 192 

610 ....... . 5 
END ...... 87 

Listing 3: DATAMAI<R 

lJ!'J!l 1 INITIALIZES "TICTACTO" WOR 
KING FILE FOR PLAY 
llJ!l CLS 
12J!l PRINT "INITIALIZE TICTACTO" 
13J!l OPEN "D", #1, "TICTACTO", 18 
14J!l OPEN "0 11 , #2, "TTTDIR" 
15J!l FIELD #1, 9 AS X$, 1 AS B$, 
1 AS C$, 1 AS D$, 1 AS E$, 1 AS 
F$, 1 AS G$, 1 AS H$, 1 AS 
I$, 1 AS J$ 
16~ DIM A$( 9 ) 
17J!l C = -1: PC = 1 
18J!l FOR I = 1 TO 9: A$( I ) = "­
": NEXT 
19J!l BC = J!l: OC = J!l: XC = J!l 
2J!'J!l c = c + 1 
21J!l FOR I = 1 TO 9: IF A$( I ) = 
"-" THEN BC = BC + 1 ELSE IF A$ 

TANDY COMPUTER 
DISCOUNTS 

COLOR COMPUTERS 
26-3334 CoCo 3 170.00 

26-3215 CM-8 color monitor 259.95 

PRINTERS 
26-2802 DMP 106 179.95 

26-2808 DMP 440 599.00 
26-1280 DMP-130 279.00 

Complete line of Tandy (Daisy Wheel) print whee ls 

MSDOS COMPUTERS 
25- 1052 Tandy 1000 SX 

25-1053 TANDY 1000 H X 
25-1600 T ANDY 1000 T X 

25-1023 CM-5 color monitor 

25-1020 VM-4 Monochrome monitor 

750.00 

599.00 

999.95 

249.95 
110.00 

We Carry the Complete Line of Tandy 
Computer Products at Discount Prices 
CALL FOR A FREE PRICE LIST 800-257-5556 

IN N.J. CALL 609-769-0551 

WOODSTOWN ELECTRONICS 
Rt . 40 E. WOODSTOWN, N.J. 08098 

( I ) = "O" THEN OC = OC 
+ 1 ELSE XC = XC + 1 

22J!l NEXT 
23J!l IF OC <> XC THEN GOTO 45J!l 
24J!l IF OC < 3 THEN GOTO 26J!l 
25J!l GOSUB 53~: IF DN <> ~ THEN G 
OTO 45J!l 
26J!l IF OC = ~ THEN MN = 5 ELSE I 
F OC = 1 THEN MN = 4 ELSE IF OC 
= 2 THEN MN = 3 ELSE IF OC = 

3 THEN MN = 2 ELSE MN = 1 
27J!l LSET B$ = CHR$( ~ ): LSET C$ 

= CHR$( ~ ) : LSET D$ = CHR$( ~ 
) : LSET E$ = CHR$( ~ ): L 
SET F$ = CHR$( ~ ) : LSET G$ = CH 
R$( J!l ) : LSET H$ = CHR$( ~ ) : 

LSET I$= CHR$( ~ ): LSET J$ 
= CHR$( ~ ) 

28J!l FOR I = 1 TO 9 
29J!l IF I = 1 THEN IF A$( 1 = 11 

- 11 THEN LSET B$ = CHR$( MN 
3~J!l IF I = 2 THEN IF A$( 2 = 11 

- 11 THEN LSET C$ = CHR$( MN 
31J!l IF I = 3 THEN IF A$( 3 = 11 

-" THEN LSET D$ = CHR$( MN 
32J!l IF I = 4 THEN IF A$( 4 = 11 

-" THEN LSET E$ = CHR$( MN 

"I cannot imagine the CoCo 3 without ADOS·3; 
it would not be a complete machine." 

The RAINBOW, July 1987 

You've moved up to a CoCo 3. A powerful new machine. Now. if's time to 
g ive BASIC a shot in the arm. with ADOS-3. Wouldn't it be nice to turn on your 
mac hine and be greeted by an 80-cotumn display. in the colors of your 
c hoice. wi th your own custom startup message? To run routinely at 2 MHz 
(double speed) without having to stow down for disk and p rinter operations? 
This and much. much more is possible with ADOS-3. our CoCo 3 adaptation 
of the acclaimed original ADOS. which shares the original's virtual 100% 
compatibility with commercial software. After customizing ADOS-3 using the 
provided configuring utility, you can have it burned into an EPROM that plugs 
into the Disk BASIC ROM socket. or just use it in RAM as a disk utility . (EPROM 
+ burning will costS 15-20; we provide information concerning how you can 
have this done.) Supports double-sided drives (35. 40. or 80 tracks). FAST and 
SLOW commands. auto line number prompts. RUNM command. keystroke 
macros. arrow-key scroll through BASIC programs. auto-edit of error line. and 
many more valuable features. 

"ON A SCALE OF 1 TO 10. I RATE ADOS-3 A SOLID 15." RAINBOW, 7/87 
Disk ... 534.95 Original ADOS for CoCo 1 a 2 . 527.95 (See 6187 RAINBOW review) 

Original ADOS plus ADOS-3 . . ..... .. . .......... .. . ... $50.00 

THE PEEPER 
ML p rogram tracer that mullitasks wi th the target progra m. An excellent 
learning tool for the ML novice; an invaluable debugging aid for the expert. 
CoCo 1. 2. or 3 compatible. 
Disk . 523 .95 Assembler source listing Add 53.00 

MONITOR CABLES tor coco 3 
Magnavox 8CM515/8CM505/8CM643 ... 519.95 Sony KV1311CR . 529.95 
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Frank Hogg Laboratory 
12 Years of Service, Support, and Friendly Help! 

DIS RICE LIST 
CoCo Hard Drive Kits 

KIT INCLUDES: Burke & Burke (B&B) XT PC interface. Hard drive with 
controller 3 foot ST506 cable set. Hard Drive Case with 60 watt power supply 
and fan. includes OS9 LI and Lll software. l megabyte transfer in 45 seconds! 
Type ahead under OS9. Complete instructions . Easy one evening assembly. 

NEW LOWER 
20 Meg Kit Complete 60MS PRICES!! 

30 Meg Kit Complete 60MS RI..::LJ 
40 Meg Kit Complete 60MS 
80 Meg Kit Complete 28MS 
Assemble and test any of the above add 
OPTIONS: 
B&B Real Time Clock (add to above) 
B&B XT ROM Auto Boot from hard disk 
B&B Hyper I/0 run DECB on hard drive 
B&B Hyper III Ramdisk/spooler for above 
FBU Fast Hard disk Back Up 

*498.00 
*548.00 
*618.00 
996.00 

5 0.0 0 

3 0.0 0 
19.95 
29 . 95 
19.95 
7 5 . 0 0 

CoCo FHL High Speed Hard Drive Kits 

KIT INCLUDES: FHL HCA/WD High Speed interface, Hard drive with WD 
1002-05 controller, ST506 cable set, 4 foot 40 pin cable, Hard Drive Case with 
60 watt power supply and fan, OS9 software for LI and LII with source, Complete 
instructions. Easy one evening assembly. 
( INTERFACE SPECIFICATIONS: Size is the same as a floppy contro ller. 
Interfaces the WD 1002-05 controller to the CoCo . Th is controller handles 3 
hard and 4 floppy drives. Type ahead under OS9 for both floppy and hard 
drive. Includes OS9 Ll and U l software with source. Autoboot ROM included to 
boot from floppy or hard drive. Supports OS9 only. I megabyte transfer in 37 
seconds!) , 

20 Meg High Speed Kit Complet 
40 Meg High Speed Kit Complete 
80 Meg High Speed Kit Complete 
Assemble & Test any of the above add 
OPTIONS: 
Floppy Drive (Mounted in case) 
FBU Fast Hard disk Back Up $150 .00 

Hard Drive Bits and Pieces 

B&B XT PC style interface 
B&B XT RTC interface w/clock/calendar 

(Call for Hard Drive and Kit prices) 
FHL HCA/WD High Speed Interface 
WD 1002-05 High Speed for FHL Interface 

(Supports both Hard and Floppy drives) 
(Call for Hard Drive prices) 

Hard Drive case with 60W PIS and Fan 

(Can also be used for floppy drives) 

*725.00 
*825.00 
1260.00 

60.00 

128.00 
7 5.00 

6 9. 95 
9 9. 95 

*99.95 
* 196.00 

*98.00 

SPECIFICATIONS: size 16"" deep, 5.5"" high, 7"" wide. 60 Watt power supply 
with 3 drive type power connectors, quiet 12 volt DC fan, LED power indicator, 
color matches CoCo. Holds 2 l/2 height hard or floppy drives and has card 
guided space for a PCB the size of a drive (like the WD1002-05 controller) 

ST506 Hard drive to controller set 36" 
ST506 Hard drive to controller set 12" 
FHL HCA/WD 40 Pin, 2 connectors 48" 
Floppy cable 34 pin, 2 connectors 36" 

Floppy Drives (5.25" and 3.5" FLOPPY DISKS) 
TEAC High Quality Drives - 1 Year Warr. 

35.00 
28 . 00 
25.00 
20.00 

FD55B 360K 40 Track DS 5.25" 118.0 0 
FD55F 720K 80 Track DS 5.25: 151.0 0 
FD35F 720K 80 Track DS 3.5" 14 7. 0 0 

(Bare drives, requires case and power supply) 

CoCo OS9 Level II w/512K Software** 
The Wiz $79.95 69.95 

FEATURES : Mac-Like interface with windows, text and binary upload/download 
with xmodem, kermit, on line HELP, AUTOLOGGING, Macros, VT52 
emulation, Usage log and much more. The Wiz requires a RS232 Pak or 
similar device, LII and 512K. 

Sculptor (BIG SALE!!!) $450.00 149.00 
Database - 4th generation language 

DynaStar Word Processor $150.00 12 5. 0 0 
FEATUI(ES: Best OS9 editor/word processor/text formatter, has everything 
you would expect and more, keyboard macros, supports terminals and windows 
simultaneously, configurable, auto-indent for C and Pascal programming, index 
and contents generation, mail merge, bug free, solid , works with big files and 
much more. New manual makes it easier to use than ever. Most popular word 
processor since 1982! 

DynaSpell spelling checker 
by Dale Puckett 

Font Editor 
Super Sleuth disassembler 
FBU Fast Hard disk Back Up 
B&B Wild and MV 

Books 
Inside OS9 Level II 

$94.50 45.00 

$29.95 19.95 
$50.00 45.00 

$150.00 75.00 
19.95 

$39.95 29.95 

ORDERING INFORMATION VISA and M/C. NY residents add 7% sales 
tax . US sh ipping add $3.50. Please call for Air Express shipping. 

Send for FREE FHL NewsLetter and catalog. 
**Most of our software requires OS9 LII and 512K. 

* New LOWER PRICES!!! 

Frank Hogg Laboratory, Inc. 

770 James Street - Syracuse, NY 13203 
Telex 646740 

Call 315/474-7856 



HARD DISK 
SYSTEMS 

INFORMATION 
For the best and fastes t hard disk systems, trust Frank 
Hogg Laboratory. 

At Frank Hogg Laboratory, we have taken over 3 years of 
knowledge and expertise in the manufacture of the well 
known QT 68000 based computers and applied it to the 
CoCo. Many of the components used in our hard disk 
systems are the same as that used in the QT! 

Hard disk systems have been available for the CoCo for 
some years now, most are good reliable systems. 
However we have two new systems for the CoCo that are 
better. They are just as reliable as other systems, perhaps 
even more so. But they are both faster and less 
expensive. 

Our top of the line system features Bruce lsted's interface 
for the Western Digital WD 1002-05 high speed 
controller. Features; fastest system available, I 
megabyte transfer in only 37 seconds!! Ttwice as fast as 
other systems! Supports 4 floppy and 3 hard drives, type 
ahead for both floppy and hard disk, auto boot OS9 
Ll or L2 from hard or floppy disk. 
Disadvan tage; does not support DECB. This is th e 

system of choice for the serious OS9 user. 

Our second system fea tures the Burke & Burke XT and 
XT RTC interface. This interface uses popular and 
inexpensive IBM PC type controllers. For this reason it is 
the least expensive hard disk system available today . Not 
as fast as the lsted system but faster than any other system 
available. It also supports RLL drives. 
Disadvantage; requires a multi-pak. 

Note: DECB support and other software options are 

listed on our price list. 

QT OOx 68000 & 
QT 20x 68020 
Computers 

These powerful computers are now 
available in kit form as well as fully 
assembled and tested systems. We 
also do custom systems based on 
these computers. Kit prices for floppy 
based QT OOx ~ystems start at only 
$1995 while floppy based QT 20x 
systems start at only $2650. 

All systems include OS9!Professional 
Operating System with both C and 
Basic programming languages. Also 
included is QCom communications 
and l:>ackup software. 

Call or write for a brochure. 

MENT! 

Sculptor for the 

$149 is below distributor cost! The list price is $450!! Once they are 
gone the prices will go back to normal. This is a great opportunity to buy 
the most powerful Database/4th Generation Language available today!! . * 
Requires OS9 LIT and 512K. 

They won't last long. 
Hurry and get yours today!!!! 

See Dale Puckett's February and March 
1988 Rainbow columns for more 

information on this great package. 

ORDERING INFORMATION VISA and M/C. NY residents add 7% sales tax. US shipping 
add $3.50. Please call for Air Express shipping. 

Send for your FREE FHL NewsLetter and Catalog. 

* Most of our software requires OS9 LII and 512K. 

Frank Hogg Laboratory, Inc. 

770 James Street - Syracuse, NY 13203 
Telex 646740 

Call 315/474-7856 



33~ IF I = 5 THEN IF A$( 5 ) = " 
-" THEN LSET F$ = CHR$ ( MN ) 
34~ IF I = 6 THEN IF A$( 6 ) = " 
-" THEN LSET G$ = CHR$( MN ) 
35~ IF I = 7 THEN IF A$( 7 ) = 11 

- 11 THEN LSET H$ = CHR$( MN ) 
36~ IF I = 8 THEN IF A$( 8 ) = " 
-" THEN LSET I$ = CHR$( MN ) 
37~ IF I = 9 THEN IF A$( 9 ) = " 
-" THEN LSET J$ = CHR$( MN ) 
38~ NEXT I 
39~ Y$ =A$( 1 ) +A$( 2 ) +A$( 

3 ) +A$( 4 ) +A$( 5 ) +A$( 6 
) +A$( 7 ) + A$( 8 ) +A$ 

( 9 ) 
4~~ LSET X$ = Y$ 
41~ PUT#l, PC 
42~ PRINT#2, C 
43~ PC = PC + 1 
44~ PRINT 11 • 11 ; 

45~ I = 9 
46~ IF A$( I ) = "-" THEN A$( I 
) = "O": GOTO 47~ ELSE IF _A$( I 
) = "O" THEN A$( I ) = "X 
": GOTO 47~ ELSE A$( I ) = "-": 
IF I <> 1 THEN I = I - 1: GOTO 

46~ ELSE GOTO 48~ 
47~ GOTO 19~ 
48~ CLOSE 
49~ PRINT "TICTACTO INITIALIZED" 
5~~ PRINT "COUNT="; PC - 1 
51~ END 
52~ 1 =========================== 
================================ 
======= 
53~ 1 TEST FOR DONE SUBROUTINE 
54~ CT = ~ 
55~ FOR I = 1 TO 9 
56~ IF A$( I ) <> "-" THEN CT = 
CT + 1 
57~ NEXT 
58~ IF CT = 9 THEN DN = 1: GOTO 
74~ 
59~ Z$ =A$( 1 ) +A$( 2 +A$( 

3 ) : GOSUB 76~ 
6~~ IF DN <> ~ THEN GOTO 74~ 
61~ Z$ =A$( 4 ) +A$( 5 ) +A$( 

6 ) : GOSUB 76~ 
62~ IF DN <> ~ THEN GOTO 74~ 
63~ Z$ =A$( 7 ) +A$( 8 ) +A$( 

9 ): GOSUB 76~ 
64~ IF DN <> ~ THEN GOTO 74~ 
65~ Z$ =A$( 1 ) +A$( 4 ) +A$( 

7 ) : GOSUB 76~ 
66~ IF DN <> ~ THEN GOTO 74~ 
67~ Z$ =A$( 2 ) +A$( 5 ) +A$( 

8 ) : GOSUB 76~ 
68~ IF DN <> ~ THEN GOTO 74~ 
69~ Z$ =A$( 3 ) + A$( 6 ) + A$( 

9 ) : GOSUB 76~ 

7~~ IF DN <> ~ THEN GOTO 74~ 
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71~ Z$ =A$( 7 ) +A$( 5 ) + A$( 
3 ) : GOSUB 76~ 

72~ IF DN <> ~ THEN GOTO 74~ 
73~ Z$ =A$( 1 ) +A$( 5 ) + A$( 

9 ) : GOSUB 76~ 
74~ RETURN 
75~ 1--------------------
76~ I EVALUATE 
77~ IF Z$ = "XXX" THEN DN = -1: 
GOTO 8~~ 
78~ IF Z$ = 11 000 11 THEN DN = 3 : G 
OTO 8~~ 
79~ DN = ~ 
8~~ RETURN 

.l 7 

l \A 31o ....... 23 
::.J 480 ...... 134 

680 ....... 77 

1050 . .... 127 
1220 .. . . .. 39 
END ...... 62 

830 ...... 104 

Listing 4: TICTACTO 

1~~ 1 TIC-TAC-TOE DRIVER PROGRAM 
11~ 1 =========================== 
================================ 
======= 
12~ CLS 
13~ PRINT "READING DIRECTORY" 
14~ DIM D( 2423 ) I R( 5 ) , F( 5 
) , A$( 9 ) , BD( 9 ) 

15~ 1
--------------------

16~ OPEN "I", #1, "TTTDIR.DAT" 
17~ FOR I = 1 TO 2423 
18~ INPUT#l, D( I ) 
19~ PRINT "."; 
2~~ NEXT I 
21~ CLOSE 1 
22~ CLS 
23~ PRINT "DIRECTORY IN MEMORY" 
24~ 1

--------------------
25~ OPEN "D", #2, "TICTACTO.DAT" 
,18 
26~ FIELD#2, 9 AS B$, 1 AS C$, 1 

AS D$, 1 AS E$, 1 AS F$, 1 AS G 
$, 1 AS H$, 1 AS I$, 1 A 
S J$, 1 AS K$ 
27~ 1 =========================== 
================================ 
======= 
28~ FOR I = 1 TO 3~~: NEXT 
29~ CLS 
3~~ FOR I = 1 TO 9: A$( I ) = "-
" : NEXT 
31~ FOR I = 1 TO 5: R( I ) = -1: 

NEXT 
32~ RP = 1: FP = 1 
33~ CLS 
34~ PRINT " 1 2 3" 



.----------------------. r-----------------------------, 
35~ PRINT " 4 5 6 11 

36~ PRINT II 7 8 9 11 

37~ PRINT: PRINT 
38~ PRINT@ 2~7, A$( 1 ) ; 11 11 ; A$ 
( 2 ) ; II II ; A$ ( 3 ) 
39~ PRINT@ 239, A$( 4 ) ; II 11 ; A$ 
( 5 ) ; II II ; A$ ( 6 ) 
4~~ PRINT@271, A$( 7 ) ; 11 11 ; A$( 

8 ) ; II II ; A$ ( 9 ) 
41~ 1 GET MACHINE'S MOVE AND TES 
T FOR DONE 
42~ GOSUB 58~ 
43~ GOSUB 83~ 
44~ IF DN <> ~ THEN PRINT@ 32~, 
II II 

45~ IF DN = 3 THEN PRINT@ 32~, 11 

I WIN": GOSUB 119,0: GOTO 28,0 
46~ IF DN = 1 THEN PRINT@ 32~, " 
DRAW": GOSUB 119,0: GOSUB 28,0 
47~ PRINT@ 32,0, II 

" . I 

48~ 1 GET HUMAN'S MOVE AND TEST 
FOR DONE 
49,0 PRINT @32,0, "YOUR MOVE:";: I 
NPUT I 
5~~ IF A$( I ) <> "-" THEN GOTO 
47~ 
51,0 A$( I ) = "X" 
52~ Y$ = "X": GOSUB 113~ 
53~ GOSUB 83~ 
54,0 IF DN <> ~ THEN PRINT@ 32~, 
II II 

55~ IF DN = -1 THEN PRINT@32~, 11 

YOU WIN!": GOSUB 119~: GOTO 28~ 
56,0 GOTO 42~ 

57~ '=========================== 
================================ 
======= 
58~ 1 NEXT MACHINE MOVE SUBROUTI 
NE 
59~ TC = ~ 
6~~ FOR I = 1 TO 9 
61~ X$ =A$( I ) 
62,0 IF X$ = "X" THEN C = 2 ELSE 
IF X$ = "O" THEN C = 1 ELSE C = 
~ 
63~ TC = TC * 3 + C 
64~ NEXT I 
65~ 1

--------------------
66~ 1 NOW HAVE BASE 3 CONFIGURAT 
ION VALUE - FIND RECORD # 
67~ IF A$( 1 ) = "-" THEN K = 1 
ELSE IF A$( 1 ) = 11 0 11 THEN K = 9 
69 ELSE IF A$( 1 ) = "X 
II THEN K = 1696 
68,0 FOR I = K TO 2423: IF D( I ) 
= TC THEN GOTO 69,0 ELSE NEXT 

69,0 GET#2, I: R( RP ) = I: RP = 
RP + 1 
7,0~ BD( 1 ) = ASC( C$ ) : BD( 2 ) 
= ASC( D$ ) : BD( 3 ) = ASC( E$ 

The 

THE COLOR COMPUTER MONTHLY MAGAZINE 

Back Issue 
Availability 
BACK ISSUES STILL AVAILABLE 

Have you explored the wealth of informa­
tion in our past issues? From our very first, 
four-page issue to many with more than 300 
pages of material, it's all just for CoCo users 
-a great way to expand your library! 

A WORLD OF INFO AT A BARGAIN PRICE 

All back issues sell for the single issue 
cover price. In addition, there is a $3.50 
charge for the first issue, plus 50 cents for 
each addit ional issue for postage and han­
dling if sent by United Parcel Service. There 
is a $5 charge for the first issue, plus a $1 
charge for each additional issue on orders 
sent by U.S. Mail. UPS will not deliver to a 
post office box or to another country. 

MOST ISSUES STILL AVAILABLE 

Issues July 1981 through June 1982 are 
available on white paper in a reprint form. All 
others are in regular magazine form. VISA, 
MasterCard and American Express ac­
cepted. Kentucky residents please add 5 
percent state sales tax. In order to hold down 
costs, we do not bill, and no C.O.D. orders 
are accepted. . 

Due to heavy demand, we suggest you 
order the back issues you want now while 
supplies last. 

To check availability and order, review and 
fill out the form on the next page and mail 
it with your payment to: 

THE RAINBOW 
The Falsoft Building 
P.O. Box 385 
Prospect, KY 40059 

L_ __________________ __. ..... ____________________________ _; 
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BACK ISSUE ORDER FORM 
(See overleaf for instructions.) 

Please send me the following back issues: 

MONTH/ YEAR PRICE MONTH/YEAR PRICE 

VOLUME 1 VOLU MES 

JUL '81 Premier Issue $2.00 0 AU G '85 Games $3.95 0 

AUG'81 $2.00 0 SEP '85 Education $3.95 0 

SEP '81 Education $2.00 0 OCT '85 Graphics $3.95 0 

OCT '81 Printer $2.00 0 NOV '85 Data Comm. $3.95 0 
NOV '81 $2.00 0 JAN '86 Beg inners $3.95 0 

DEC '81 Holiday $2.00 0 FEB '86 Util i ties $3.95 0 
JAN '82 $2.00 0 MAR '86 Business $395 0 

FEB '82 $2.00 0 APR '86 Home Help $3.95 0 
MAR '82 $2.50 0 MAY '86 Printer $3.95 0 
APR '82 $2.50 0 JUN '86 Music $3.95 0 
JUN '82 $2.50 0 JUL '86 Anniversary $3.95 0 

VOLUME 2 VOLUME 6 
JUN '83 Printers $2.95 0 AUG '86 Games $3.95 0 
JUL '83 Anniversary $2.95 0 SEP '86 Education $3.95 0 

VOLUME 3 OCT '86 Graphics $3.95 0 
AUG '83 Games $2.95 0 NOV '86 Data Comm. $3.95 0 
SEP '83 Education $2.95 0 DEC '86 Holiday $3.95 0 
OCT '83 Graph ics $3.95 0 JAN '87 Beginners $3.95 0 
DEC '83 Holiday $3.95 0 FEB '87 Uti lit ies $3.95 0 
MAR '84 Business $3.95 0 MAR '87 Business $3.95 0 
APR '84 Gaming $3.95 0 APR '87 Home Help $3.95 0 
MAY '84 Printer $3.95 0 MAY '87 Printer $3.95 0 
JUN '84 Music $3.95 0 JUN '87 Music $3.95 0 
JUL '84 Anniversary $3.95 0 JUL '87 Ann iversary $3.95 0 

VOLUME 4 VOLU ME 7 
AUG '84 Games $3.95 0 AUG '87 Games $3.95 0 
SEP '84 Education $3.95 0 SEP '87 Educati on $3.95 0 
OCT '84 Graphics $3.95 0 OCT '87 Graphics $3.95 0 
NOV '84 Data Comm. $3.95 0 NOV '87 Data Comm. $3.95 0 
DEC '84 Holiday $3.95 0 DEC '87 Holiday $3.95 0 
JAN '85 Beginners $3.95 0 JAN '88 Beg inners $3.95 0 
FEB '85 Utilit ies $3.95 0 FEB '88 Utilities $3.95 0 
MAR '85 Business $3.95 0 MAR '88 Bu siness $3.95 0 
APR '85 Simulations $3.95 0 APR '88 Home Help $3.95 0 
MAY '85 Printer $3.95 0 MAY '88 Printer $3.95 0 
JUN '85 Music $3.95 0 JUN '88 Music $3.95 0 
JUL '85 Anniversary $3.95 0 JUL '88 Anniversary $3.95 0 

RAINBOW INDEX A complete index to the first three years , July 1981 through June 
1984, is printed in the July 1984 issue. Separate copies are available for $2.50 0 

The Fourth and Fifth Year Indexes including RA INBOW ON TAPE are in the July 
1985 and July 1986 issues, respectively. The Six th Year Index is in the Ju ly 1987 
issue. 

Article Reprints 

TOTAL--------

KY RESIDENTS ADD 5% -----------

U.S. MAIL CHARGE ---------­
SHIPPING & HANDLING 

U.P.S. CHARGE---------­
TOTAL AMOUNT 

ENCLOSED ----------

In instances where a g iven issue is now out o f print and not ava ilable for purc hase, 
we do p rovide p ho tocopies of spec ific a rti c les. The cost fo r thi s se rv ice is $1.50 
p lus 50 cents S/H per article. This service is provid ed only in th e case of out-of­
stock issues . 

Name 

Address --------------- ------

City-------------- State _ _ ZIP 

o Payment Enclosed, or 

I Charge to my: 0 VISA 0 MC 0 AE 
I 
I CARD# 
I 
I EXPIRATION DATE PHONE ( 
I 
I SIGNATURE-----------------
1 

: T O ORDER BY PHONE (credit card ord ers only) call (800) 847-0309, 8 a.m . to 5 
I p.m . EST. All othe r inquiries call (502) 228-4492. 

) : BO( 4 ) = ASC( F$ ) : B 
0( 5 ) = ASC( G$ ) : BO( 6 ) = AS 
C ( H$ ) : BO ( 7 ) = ASC ( I$ ) : 

BO( 8 ) = ASC( J$ ) : BO( 9 ) 
= ASC( K$ ) 

71,0 CT = ,0 
72,0 FOR I = 1 TO 9: CT = CT + BD 
( I ) : NEXT 
73,0 C = RNO( CT ) 
74,0 CT = ,0 
75,0 FOR I = 1 TO 9 
76,0 CT = CT + BO( I IF CT >= 
C THEN GOTO 78,0 
77,0 NEXT 
78,0 F( FP ) = I: FP = FP + 1 
79,0 A$( I ) = 11 0 11 

8,0,0 Y$ = 11 0 11 : GOSUB 113,0 
81,0 RETURN 
82,0 1 =========================== 
================================ 
======= 
83~ 1 TEST FOR DONE SUBROUTINE 
84,0 X$ =A$( 1 ) + A$( 2 ) + A$ ( 

3 ) : GOSUB 1,07,0 
85,0 IF DN <> ,0 THEN GOTO 1,05,0 
86,0 X$ =A$( 4 ) + A$( 5 ) + A$( 

6 ) : GOSUB 1,07,0 
87,0 IF DN <> ,0 THEN GOTO 1,05,0 
88,0 X$ =A$( 7 ) +A$( 8 ) +A$( 

9 ) : GOSUB 1,07,0 
89,0 IF DN <> ,0 THEN GOTO 1,05,0 
9,0,0 X$ =A$( 1 ) +A$( 4 ) +A$( 

7 ) : GOSUB 1,07,0 
91,0 IF DN <> ,0 THEN GOTO 1,05,0 
92,0 X$ =A$( 2 ) + A$( 5 ) +A$( 

8 ) : GOSUB 1,07,0 
93,0 IF DN <> ,0 THEN GOTO 1,05,0 
94,0 X$ =A$( 3 ) +A$( 6 ) + A$( 

9 ) : GOSUB 1,07,0 
95,0 IF DN <> ,0 THEN GOTO 1,05,0 
96,0 X$ =A$( 7 ) +A$( 5 ) +A$( 

3 ) : GOSUB 1,07,0 
97,0 IF DN <> ,0 THEN GOTO 1,05,0 
98,0 X$ =A$( 1 ) +A$( 5 ) +A$( 

9 ) : GOSUB 1,07,0 
99,0 IF DN <> ,0 THEN GOTO 1,05,0 
1,0,0,0 CT = ,0 
1,01,0 FOR I = 1 TO 9 
1,02,0 IF A$( I ) <> "-" THEN CT = 

CT + 1 
1,03,0 NEXT 
1,04~ IF CT = 9 THEN ON = 1 
1,05,0 RETURN 
1,06,0 1

- - - - -- - -------------
1,07,0 1 EVALUATE 
1,08,0 IF X$ = "XXX" THEN ON = -1: 

GOTO 111,0 
1,09,0 IF X$ = 11 000 11 THEN ON= 3: 
GOTO 111,0 
11,0,0 ON = ,0 
111,0 RETURN 

L----------- - --------- - ------- __J ..__ ______________________ ___J 
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112~ 1 ========================== 
================================ 
======== 
113~ 1 DISPLAY 0 OR X ON SCREEN 
IN PROPER POSITION 
114~ IF I < 4 THEN PRINT@2~7 + ( 

I - 1) * 2, Y$;: GOTO 117~ 
115~ IF I < 7 THEN PRINT@239 + 
I- 4) * 2, Y$;: GOTO 117~ 

116~ PRINT@ 271 + ( I - 7 ) * 2, 
Y$; 
117~ RETURN 
118~ 1 ========================== 
================;=============== 
======= 
119~ 1 REWARD/PUNISHMENT AND HIS 
TORY FILE 
12~~ FOR I = 1 TO 5 
121~ IF R( I ) = -1 THEN 132~ EL 
SE GET#2, R( I ) 
122~ BD( 1 ) = ASC( C$ ) : BD( 2 

) = ASC ( E$ 
ASC ( F$ ) : 

) = ASC( D$ ) : BD( 3 
) : BD ( 4 ) = 

BD( 5 ) = ASC( G$ ) : BD( 6 ) = A 
SC( H$): BD( 7) = ASC( I$): 

BD( 8) = ASC( J$ ): BD( 9 
) = ASC( K$ ) 
12 3 ~ BD ( F ( I ) ) = BD ( F ( I ) 
+ DN 

124~ IF BD( F( I < 1 THEN BD 
(F(I))=1 
125~ IF BD( F( I ) ) > 255 THEN 
BD ( F ( I ) ) = 255 
126~ LSET C$ = CHR$( BD( 1 ) ) : 
LSET D$ = CHR$( BD( 2 ) ) : LSET 
E$ = CHR$( BD( 3 

) ) 
127~ 
LSET 
H$ = 

) ) 
128~ 
LSET 
K$ = 

) ) 

LSET 
G$ = 

LSET 
J$ = 

F$ = CHR$( BD( 4 
CHR$ ( BD ( 5 ) ) : 

CHR$( 

I$ = CHR$( BD( 7 
CHR$( BD( 8 ) ) : 

CHR$( 

129~ PUT#2, R( I ) 
13~~ NEXT 
131~ 1

--------------------

) ) : 
LSET 
BD( 

) ) : 
LSET 
BD( 

132~ OPEN "D", #1, "HISTORY", 1 
133~ FIELD#1, 1 AS U$ 

6 

9 

134~ IF DN = 3 THEN V$ = "W" ELS 
E IF DN = 1 THEN V$ = "D" ELSE V 
$ = "L" 
135~ LSET U$ = V$ 
136~ R = LOF( 1 ) : PUT#1, R + 1 
137~ CLOSE 1 
138~ RETURN 

New, Lowest Prices Ever On Interfaces 

'f''C'I'::;.».;I"IU 
· · .. ·:. ~ta 

• • • • • 

Model101 
Serial to Parallel Printer Interface 
* Works with any COCO * Compatible with "Centronics" Parallel Input Printers * Just tum the knob to select any one of 6 baud rates 3()()..9600 * Comes complete with cables to connect to your printer 

and computer * Can be powered by most printers 

Model1 04 Deluxe Interface 
with "Modem Switch" 
* Same Features as 101 Plus * Built in Serial Port for your Modem or other serial device * Switch between Serial Output and Parallel Output * Comes with cables to connect to your computer and printer * Can be powered by most printers 

Model1 05 Serial Switch 
* Connects to your COCO to give you 2 switch selectable 

Serial Ports * Comes with a 3 foot cable to connect to your computer * Now you can connect your Printer (or printer interface) 
and your Modem (or other serial device) to your COCO 
and flip the switch to use either device * Does not require power 

Cassette Label Printing Program 
* New Version 2.1 prints ?lines of information 

on Cassette labels * Comes on Tape with instructions to transfer to disk * Menu driven, very easy to use * Save and Load Labels from Tape and Disk * Uses the features of your printer to print standard, 
expanded, and condensed characters * Automatically Centers Each Line of Text * Allows editing of label before printing * Program comes with 241abels to get you started * 16K ECB required 

Some of the Printers 
That Can­
Supplypowerforthe 101 and 
104 are Radio Shack, Star, 
Okidata, Brother, Juki , and 
Smith Corona. 

Some of the Printers 
That Cannot -
Supply power for the interfaces 
are Epson, Seikosha, 
Panasonic, Silver Reed and 
NEG. If your printer cannot 
supply power to the interface 
you can order your interface 
with the "P" option or you can 
supply your own AC adapter. 
We recommend the Radio 
Shack 273-1431 AC adapter 
with a 27 4-328 connector 
adapter. 

Write or call for more 
information or for technical 
assistance. 

Ordering Info 

* Free Shipping in the 
U.S.A. and Canada 
(except AK and Hi) 
on all orders over $50 * On orders under $50 please 
add $2.50 for shipping 
and handling * On orders outside the 
U.S.A. and Canada please 
write or call for shipping 
charges 

Price List 
Model101 
Modei101P 
Model104 
Modei104P 
Model105 

35.95 
41.95 
44.95 
51.95 
14.95 

Cassette Label Program 6.95 
Pin Feed Cassette Labels: 

White 3.00/100 
Colors (specify) 3.60/C 
Red-Blue-Yellow-Tan 

C-1 0 Cassette 
Tapes 

Cassette Storage 
7.50/dozen 

Boxes 2.50/dozen 
4 Pin Din Serial 
COCO Cables: 
Male/Male 6 foot 
Male/Female 6 foot 
Female/Female 6 foot 
Other Lengths Available. 

All items covered by a 
1 year warranty 

You Can Pay By: * VISA or MasterCard * C.O.D.-add$2.25 

4.49 
4.49 
4.49 

* Or send check or money 
order payable in U.S. funds 

Metric Industries Inc. 
Cincinnati, OH 45242 
P .0. Box 42396 

(513) 677-0796 
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RAINBOWTECH 
OS-9 

Sending the Right 
Signals 

0 ur project to write a "shell" 
program that will give you a 
starting point for all of your 

BAS1C09 application programs is pro­
gressing like the infamous race between 
the tortoise and the hare. I feel like the 
tortoise. The hare's ahead at this point, 
but I'm inching up on him. 

Last month , we began the MV5he ll 
project with the code needed to create 
a window on your Color Computer 3. 
That window had a frame around the 
edge and a menu bar on top. The menu 
bar displayed only one menu title , the 
Tandy hourglass icon, which gives you 
access to the desk accessories that 
Tandy includes in the Multi- Vue pack­
age. This month we add to the initial 
window effort and enter the fascinating 
world of OS-9 signals. You'll want to 
follow the two tutorial programs Sig­
Test One and SigTest Two closely. They 
contai n a kernel of information you'll 
need to really start understanding 
multitasking, background processing 
and other OS-9 magic. 

Dale L. Puckett, a freelance writer and 
programmer, serves as director-at-large 
of the OS-9 Users Group and is a 
member of the Computer Press Associ­
ation. His username on Delphi is 
DALEP: on packet-radio, KOHYD @ 
N4QQ; on GEnie, D.PUCKETT2; and 
on CIS, 7/446, 736. 
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By Dale L. Puckett 
Rainbow Contributing Editor 

After this month's a dditions , 
MV5hell wi ll display the same window. 
However, you'll now see the titles for 
the standard Files and Edit menu. We 
emp hasize stand ard here, because that's 
really the point behind the MV5he ll 
project. If we all write our OS-9 Multi­
Vue application programs in the same 
manner, using the same set of menus, 
etc., we will soon defeat the OS-9 
learn ing curve. 

After you have learned how to run 
one program, you will know how to run 
them all. Only the internal details of the 
problem your program solves will be 
different . For exam ple, after the stand­
ard is in place yo u will be able to save 
the words you've typed with your new 
word processor using the same menu or 
keystrokes you used to save your KISS­
Draw art. You'll start your spelling 
checker the same way you start your 
word processor. You 'II open files, create 
files , save files and delete files in the 
same manner - no matter what pro­
gram yo u're running. 

My sources tell me that a meeting of 
CoCo OS-9 gurus is planned - cross 
your fingers and read this as "was held" 
- at RAINBOWfest Chicago to set the 
standard for the Multi- Vue clipboard. 
After this standard is defined and 
developers start using it , you 'II be able 
to mark objects - or a number of 
characters if you're using a word proc-

essor - and copy them to the clipboard. 
Once they are in the clipboard , you will 
be able to paste them back at another 
location in your drawing or story. 

If the standard is broad enough , 
maybe you'll be able to copy a couple 
of objects from your drawing program 
and then paste them into your word 
processor. People are doing it every day 
on a number of computers. Defining 
standards and using them will let us do 
the same things on the Color Computer. 
These are indeed exciting times. 

If standardization doesn't turn yo u 
on, you'll find many additional benefits 
in an MV5hell-type program! For ex­
ample , once you have MV5hell, you will 
never need to write code to take care of 
a program's housekeeping functions 
again - MV5hell will create windows, 
handle menus , track the mouse, open 
files, save files, etc., for you. All you will 
need to do is write the functional code 
that takes care of the tasks unique to 
your application program. 

Additionally, if you use the code 
we're developing in MV5hell , you will 
always have the standard Tandy desk 
accessory programs available for use 
from within your own BAS1C09 Multi­
Vue applications. ln fact, you could 
take this lead one step further and add 
a number of your own desk accessories 
under the Tandy menu. Or, you could 
remove the Tandy desk accessories you 



Listing 1: MVShell 

PROCEDURi MVShell 
~~~~ (* MVShell -- The beginning of an a dventure in Multi-Vue 
~~38 ( * 

~~3B (* You'll need this code in each Bas ic~9 Application program 
~~77 (* you write for Multi-Vue. 
~~92 (* 

~~95 (* First, we create Basic~9 Type statements 
~~C~ (* that emulate the C header files presented in the Multi-Vue 
~~FD (* documentation and supplied as part of the Tandy Program 
~137 (* Developers package . A quick SysCall routine 
~166 (* at the end lets you see that your definitions 
~197 (* actually work. ~e've added the File and Edit menus 
~lCD (*and will show you hov to add your own menus. ~e'll also be showing 
~213 (* you how to set up a mouse routine that runs in the background 
~253 (* and sends signals to your application when the user clicks the 
)1294 (* mouse button. ~en we finish this "Shell" or "skeleton" 
~2CF (* application, all you'll need will be your own application 
P3~C (* code. 
P314 (* 
~3 17 (* First , we must define the variables we will use in every 
~352 (* Multi-Vue based program. These definitions use the same 
~38D (* names as the C header files that come with the Developers 
~3CA (* Pak . Our first group of definitions is an emulat ion of the 
~4~9 (* ~ind.H file . 
~418 
~419 

~42F 

~43! 
~449 

~455 
P45C 
~46 5 

~473 
)1474 
~475 
~4A3 

~4C7 

~4C8 

~4ED 

~4F6 
~4F7 

fl533 
!1568 
)1583 
)1598 
j15AE 
~5AF 

~5DA 
j15E9 
~SEA 
j15Fl 
j15F9 
~5FA 

(* General definitions 
DIM Null.CallCode , FunCode:BYTE 
DIM Stdin , StdOut:BYTE 
DIM EndStr:STRING(l] 
Null :-~ 
EndStr:-CHR$(Null) 
StdOut:-1 \ Stdin: - p 

(* Define 68~9 registers so we can use the get 
(* and se t status calls with syscall 

TYPE Registers-cc , a,b,dp : BYTE; x,y ,u:INTEGER 
DIM Regs :Registers 

(*Window type defs. They tell the Windint code within OS-9 
(* what type of box you want to create on the s creen. 
DIM WT NBox,WT FWin,WT FSWin,WT SBox , WT DBox,WT PBpox : INTEGER 
WT NBo~:-~ \WT-FWin:-1-\WT FS~in :-2 - -
WT=SBox:-3 \WT=DBox:-4 \WT=PBox:-5 

DIM .MNEnbl,MNDsbl:BYTE \(* MV talk for Enable and MNDsbl 
MNEnbl:-1 \MNDsbl :-Null 

DIM WINSync:INTEGER 
WINSync:-$C~C~ 

DIM MN_Hove,MN_Clos,MN_Grov,MN_Uscrl,MN_Dscrl,MN_Rscrl,MN_Lscrl 

: BYTE 
)1619 DIM MN Tndy,MN File,MN Edit,MN Styl,HN Font ,HN Char:BYTE 
~634 HN Mov;:-1 \MN-Clos: -2-\MN Gro; :-3 \MN-Uscrl:-4 
)165~ MN-Dscrl :-5 \MN Rscrl :-6 \MN Lscrl:-7 -
)1665 HN-Tndy:-2)1 \MN-File :-21 \MN-Edit:-22 
~67A MN=Styl:-23 \ MN=Font :-24 \MN=Char:-8 
~68F 

~69~ (*Here are s ome more definitions you'll need in almost a ll -of your 
j16D3 (* BasicP9 I Multi-Vue application programs . This group takes care 
~716 (* of the many buffers used within OS-9 Level II . 

DMC "No Halt" Disk Controller 

Did you know? 
.. . that all the older floppy disk controllers for the 
CoCo complete ly lie up (and even hall) the 6809 pro­
cessor during disk reads and wri tes? No wonder 
your keyboard is constantly " losing" characters! Or 
that your serial port often gives you garbage. 

Unleash your CoCo's potential! 
Our new Dual Mode Controller (DMC) implements a new 
"no hall" mode of operation so it can read from or write 
to disk all by It self. The 6809 is freed to process other 
tasks and respond to interrupts. Thi s is how OS·9 was 
meant to run! But the Radio Shack "halt" mode of 
operation is also retained to maintain full compatibility 
with ex isting non-OS-9 software. 

Freel Disk caching software included can speed up 
OS·9 disk accesses. 

2261 East 11th Ave. , Vancouver, B.C., Canada 

never use a nd substitute yo ur own. The 
abi lity to instantly run a des k accessory 
progra m from a progra m of yo ur own 
wi ll immediately improve the qua lity of 
your life at the Color Computer key­
board . 

If you haven't gotten a round to en­
tering MVShell from the June iss ue of 
RAINBOW , feel free to skip tha t version 
and dig right into this month's code. 
Everything that was presented last 
month is included here. If yo u 're just 
joining our MV Shell series, yo u'll notice 
that we used the same variab le na mes 
in this program that Tandy uses in its 
assembly language and C Defs files. We 
hope this will help keep the te rmin ology 
standard across a ll languages and make 
it easier for BAS IC09 programmers to 
communicate with the assemb ly la n­
guage and C gurus. 

Because BASIC09 does not have built­
in Define statements like C and PAS­
CAL, we had to improvise. Essenti a lly, 
we just used a variable to hold our 
definitions. However, yo u must note 
one important point here. Before we 
defined or initi a li zed a ny va ri a ble to a 
preset value, we used BAS IC09 's TYPE 
and 0 I M statements to ensure that the 
data held by our variab les was exactl y 
the same shape as that used by assembly 
language and C and PASCAL pro­
grammers. 

This data typing is ex tremely impor­
tant here because befo re we have co m­
pleted MVShell we will have ad ded 
doze ns of St,jsCalls throughout the 
program. St,jsCall passes data directly 
to the internals of OS-9. If yo u pass OS-
9 an integer when it ex pects and o nly 
has room for a byte , it will most likely 
choke. Your program wi ll crash. 

Hey, Joe! Send me a "Signal"! 
While the theory behind an idea may 

be simple, implementing that same id ea 

Other DMC features: 
• works with original CoCo, CoCo 2, or CoCo 3 

(Multi -Pak required) 
• no adjustments - all-digital data separator and write 

precompensation 
• gold plated card-edge connec tors for reli abi lity 
• ROM socket lakes 24 pin or 28 pin chip; dual DOS capability 
• Radio Shack DOS 1.1 ROM installed 
• 8K bytes cache memory on board (32K optional) 
• D.P. Johnson's SDISK package (specially modified for DMC) is 

included at no charge ($30 value) 
• aluminum case 
• ful ly assembled and tested; 120 day lim ited warranty 

To order: DMC controller with RSDOS 1.1 and SDISK (specify 
OS-9 Level I o r II) $149.50 plus $5 S/H ($12 overseas). Add $16 
for 32K RAM option. Terms (prices in $US); check, money 
order, VISA. U.S.A. orders shipped via UPS from WA sla te. 

V5N 1Z7 

(A lso ask about our ST-2900 
6809 based expandable 
sing le board computer) 

(604) 255·4485 (Paci fi c Time) 
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is often a different story. That's the 
situation we ran into with MVShe 11 . We 
started with the desire to emulate the 
assembly language or C "intercept" 
function in a BASI C09 program. Before 
we were through, we had tested two 
completely different approaches. I hope 
our examples wi ll encourage you to 
experiment and give you a few ideas 
about how you can find out what is 
actually going on inside your program. 
First, however, let's review a few of the 
things we learned during the KISS Draw 
series. 

In the November column you were 
int roduced to the concept of event­
o riented programming - a concept 
that has given birth to a new generation 
of productive computer users. Before 
event-oriented programming hit the 
Coast, the computer dictated the flow 
of a program. Today, you control the 
flow. 

When you click the mouse button on 
your Color Computer, you generate an 
event. The flow of the program after 
you push that button depends on the 
type of event you initiated. Remember 
the main event loop that forms the heart 
of every Macintosh application pro­
gram. Take another look at the English 
language code below. We're going to 
give you the basics you'll need to create 
the same main event loop with a BASIC09 

program. Next month, we hope to put 
one together for you. 

REPEAT 
Get an event from the event 

queue 
Determine what type of event it is 
Respond to the event if appropriate 

UNTI L the application is terminated 

We used this model when we wrote 
the main loop for K!SSDraw. Our "do 
forever" loop continuously polled the 
mouse with a "get status" call. When the 
button was pushed, we determined 
where the mouse was located. This 
position dictated the action the pro­
gram would need to take. If the mouse 
pointer was in the toolbox, we then 
determined the tool and let you use it 
to draw an object on the screen. When 
you finished with the tool, our program 
continued to circulate through the main 
event loop until you pushed the button 
again. 

Multi- Vue programs use a similar 
strategy. However, there's a big differ­
ence between them and the KISSDraw 
model. Multi- Vue programs use signals 
sent by the mouse to determine when 
and where they need to do something. 
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f1747 
f1748 
fl763 
fl772 

fl791 
f17Afl 
fi7BB 
fi7CA 
SJ7CB 
SJBlSJ 
SJ823 
SJ824 
fl846 
SJ84D 
SJ854 
jl85B 
fl862 
fl869 
f187fl 
jl871 
fl884 
f188B 
jl892 
SJ899 
jl89A 
l'f8B6 
jl8BD 
jl8C4 
SJSCB 
jl8D2 
jl8D9 
jl8Efl 
jl8E7 
SJBES 
Jl9SJB 
fl912 
fl919 
fl92fl 
SJ92l 
j;J937 
l'f93E 
11945 
jl94C 
j;J953 
j;J95A 
jl961 
11968 
1196F 
11976 
11977 
119Cl 
SJASJC 
11A27 
11A28 

fiA99 
fiA9A 
fiM3 
jlAA4 
f1AE8 
I1AE9 

I1B1Jl 
jlBlF 
I1B2fl 
fiB4D 
jlB6C 
jlB6D 
11B9fl 
jlBBfl 
jlBD9 
fiBF9 
jlBF'A 
JlC2C 
jlC2D 
JlC5D 
JlCBB 
jlC9F' 
j;JCAfl 
pccJ 
fiCF9 
JlCFA 
fiDlB 
JlD5B 
fiDAl 

DIM Grp Font,Grp Clip,Grp Ptr,Grp Pat2,Grp Pat4,Grp Pat6:BYTE 
DIM Fnt-S8x8,Fnt-S6x8,Fnt-G8x8:BYTE - -
DIM Ptr=Arr,Ptr_Pen,Ptr_L~h.Ptr_Slp,Ptr_Ill,Ptr_Txt , Ptr_Sch 

:BYTE 
DIM llR Cntnt ,llR Cntrl , llR Of1lin : BYTE 
DIM Pat Sld,Pat-Dot,Pat Vrt,Pat Brz,Pat Xhtc ,Pat Lsnt : BYTE 
DIM Pat=Rsnt,Pat_Sdot,P;t_Bdot:BYTE - -

(*Now that we have reserved space for these variables, we ' ll need to 
(* initialize them. 

(* First, the Buffer Group Numbers 
Grp Font:•2Jlfl 
Grp-Clip:•2Jll 
Grp-Ptr:•2Jl2 
Grp-Pat2:•2fl3 
Grp -Pat4:•2fl4 
Grp=Pat6:•2Jl5 

(* The Font Buffers 
Fnt S8x8:•1 
Fnt-S6x8:•2 
Fnt=G8x8:•3 

(* The Mouse Pointer Buffers 
Ptr Arr:•l 
Ptr-Pen:•2 
Ptr=Lch:•J 
Ptr Slp:•4 
Ptr=Ill :•5 
Ptr_Txt:-6 
Ptr_Sch:-7 

(* The Window regions for the Mouse 
llR Cntnt:•fl 
llR-Cntrl:•l 
llR = Of1lin : -2 

(* The Pattern Buffers 
Pat_Sld:•Jl 
Pat Dot :•l 
Pat-Vrt:•2 
Pat-Hrz:-3 
Pat-Xhtc:-4 
Pat-Lsnt :-5 
Pat-Rsnt:-6 
Pat=Sdot :-7 
Pat_Bdot:•B 

(*We must also tell our program what the mouse looks like. The following 
(* data structure created with the Basic~9 Type statement is similar to the 
(* one we used in KISSDraw. 

TYPE rodent-valid,actv,totm:BYTE; rsrvjl:INTEGER; ttto:BYTE ; tsst 
:INTEGER; cbsa,cbsb,ccta,cctb,ttsa,ttsb,tlsa,tlsb:BYTE 

; rsrvl,bdx,bdy:INTEGER; stat,res:BYTE; acx,acy,wrx,wry 

: INTEGER 

DIM msret:rodent 

(*And, we'll need a few additional definitions in our Visual Shell. 

DIM _update,wxmin,wymin,timout,follov,cur_wind,moussig,miscsig 

,wait:BYTE 
DIM sigcode,status,vpath : INTEGER 

vxmin:-4fl \(* minimum screen width for our window 
vymin:-24 \(* minimum screen height 

_update:•3 \(* update rate for the mouse 
timout:•lJl \(* timeout between clicks 
follov:-L \(* update cursor when mouse moves. 
(* set to zero for for no follow 

cur_wind:•Jl \(* flag to fork a process on current window 

moussig:•lfl \(* signal code returned by the mouse when 
(* the button is clicked and you need to check 
(* a pull down menu. 

miscsig:-15 \(* miscellaneous signal code 
wait:•2fl \(* signal code to wait for button to be pressed 

(* Window menu data structures 
(*The first structure holds a menu item descriptor which includes : 
(*the name of the item, a byte to tell if the item is enabled or not, 
(*and five reserved bytes. 



9'DBC 
9'080 
jlDDE 
9'DE7 
jlDE8 
jlE2D 
jlE71 
jlEB9' 
jlEFl 
9'F31 
9'f45 
9'F8A 
9'fC5 
9'fC6 

TYPE Mistr• mnttl:STRINC{15); mienbl:BYTE; _mires(5):BYTE 
DIM MidScr: Mistr -

When the mouse button is up and their 
services aren't required, these programs 
can go about their business and do 
something else. They service the mouse 
only when you generate an event by 
pushing the mouse button. 

(*The next structure holds the definition of a menu . This includes : 
(* The name of the menu, the id number of the menu, the width of the 
(* menu, the number of items in the menu and a byte that tells 
(* if the item is available or not. Two "reserved" bytes must be 
(* inserted before the last field. Hake this correction in your 
(*Multi-Vue manual. 

This approach is extremely impor­
tant in the Multi- Vue environment 
where you may have three or four 
different windows open with a different 
program running in each. Each pro­
gram is sharing time with the others. 
Yet, picture what would happen if a 
program like KJSSDraw were running 
in one of the windows. Since it runs in 
a tight loop that constantly reads the 
mouse, it would hog much of the 6809 
microprocessor's time. Other programs 
running on the same Color Computer 
would appear sluggish at best. A real­
world example of a program that hogs 
the microprocessor is the device driver 
for the bit banger port, jt l, on the rear 
panel of your Color Computer. When 
an OS-9 program is using this port, 
other processes barely function. 

jlFFZ 
jlFFB 
jlFFC 
l!13C 
1jl7C 
1!188 
lj:IF7 
1137 
1164 
1165 

(* The fina l item in the structure is a pointer to the address of the 
(*array of structures that hold the individual menu items . 

TYPE mnstr-_mitt1:STRING[l5]; _mnid,_mnxsiz,_mnnits,_mnenabl 

:BYTE ; _reser2,_mnitems:INTEGER 
DIM MNDscr:mnstr 

(* The final structure defines the contents of an entire window. 
(* This includes the title of the window, the number of menus on 
(* the window, the minimum height of the window, the minimum 
(*width of the window, a special pair of synch bytes and seven 
(*reserved bytes. A pointer to an array of menus -- or data of 

(* the type "mnstr" -- which we just defined. 

TYPE vnstr-_vnttl:STRING[2ll]; _nmens,_wxmin,_vymin:BYTE; _wnsync 

:INTEGER; vnres(7):BYTE; _vnmen:INTEGER 
nTK ~ndScr:~str l19 t.. 

11A3 
11A4 
11E2 
121E 
l25A 
1298 
1206 
1313 
1340 
1367 
1368 
1376 
1388 
1399 
l3AF 

(* After we define -- or "type" -- the special data structures 
(* we need for a Multi-Vue based program, we must initialize 
(*the data in those structures. Ye start vith the items we 
(* vant to appear on our lone menu. Notice that we n eeded to 
(* add a "null" character or ~9' Hex at the end of each string. 
(* We must do this becaus~ Basic9'9 uses SFF hex to define the 
(* end of its strings and Multi-Vue expects the •c• style 
(* ~p hex for a delimiter. 

DIM tanitms(9):Histr 
tanitms(1). mnttl:•"Calc"+EndStr 

-tanitms(1) .-mienbl: •MNEnbl 
-tanitms(2). -mntt1: •" Clock"+EndStr 
=tanitms(2).=mienbl:•HNEnb1 

Now, compare this with the true 
"event-oriented" approach. In MVShell 
and many other programs designed to 
run in a multitasking environment, a 
process is put to sleep when it is not 
actively doing anything. It awakens 

OS-9 SOFTWARE from D. P. JOHNSON 
L 1 UTILITY PAK- Contains 40 useful utilities that run under both level I and II 
OS-9. Included are a complete set of "wild card" file handling utilities, a disas­
sembler, a disk sector editor, and the MacGen command language compiler. 
MacGen will allow you to generate many useful command macros in minutes, 
much more useful than procedure files. Macro source is included for a macro to 
implement an archival backup type function. $49.95 

L2 UTILITY PAK - Contains a Level II "printerr'' function that also shows the 
pathname being searched for when "not found" or permission type errors oc­
cur. Also contains level II software ram disk driver. Ten other utilities included, 
some useful for level I also . $39.95 

L1+L2 COMBINATION PAK both of above together for $75.00 

SDISK - Standard disk driver module replacement allows full use of 40 or 80 
track double sided drives with OS-9 Level I. Full compatibility with CoCo 35 track 
format and access all other OS-9 non-CoCo formats. Easy installation. $29.95 

SDISK+BOOTFIX - As above plus boot directly from a double sided diskette. 
$35.95 

SDISK3 - Level II version of SDISK driver. Same features as level I (except 
bootfix not required to boot from double sided). $29.95 

PC-XFER UTILITIES - Programs to format and transfer files to/from MS­
Dostm diskettes on CoCo under OS-9. (Requires either SDISK or SDISK3 to run 
depending on which level of OS-9 you are using) $45.00 

MSF - MS·DOS disk format file manager. More complete file transfer capabil-
tites for Ieveii I only. (Requires SDISK3 to operate). $45.00 

CCRD 512K byte RAM DISK CARTRIDGE -Operates faster than similar 
device sold by others. Requires RS Multipak interface, two units may be used to­
gether for 1MB. OS-9 Level I & II drivers and test software included. $CALL 

All diskettes are in CoCo OS-9 format; other OS-9 formats can be supplied for 
$2.00 additional charge. All orders must be prepaid or COD, VISNMC accepted, 
add $1.50 S&H for software, $5.00 for CCRD, additional charge 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, Mon.-Fri.) 

OS-9 is a trademark of Microware and Motorola Inc., MS-DOS is a trademark of Microsoft, 
Ire. 

DISKMASTER HARD DISK SYSTEM 
The DISKMASTER system has features no other system has: 

- 20 MB SCSI hard disk 
- High Density floppy drive with over 1 MB storage per disk 

(The ONLY HD floppy system available for the COCO, 
at least twice the speed of normal floppies.) 

- Battery backed up Clock/Calender 
- 3 Serial ports 
- Bi-directional parallel (printer) port 
- Expansion port for additional Floppy drives 
- Single cable interface to COCO 3 
- All interface software for OS-9 level II included 

$1295.00 
Optional RAMDISK up to 1.5 MB (Call for price) 

A dual HD floppy model is available with all the features listed above 
except the hard disk is replaced by a second floppy. $795.00 

You can get a cheaper system elsewhere but not with all the features 
and performance of the DISKMASTER. 

PLUS-100 512K MEMORY EXPANSION 
(Call for current pricing) 

The most reliable 512K memory expansion board for the COCO 3. Our 
products are designed to be the most reliable, not the cheapest. 

Send for a COLOR BROCHURE fully describing the DISKMASTER and 
PLUS-100 Memory Expansion. 

Visa and Mastercard accepted, call for Diskmaster shipping charges. 

HEMPHILL ELECTRONICS INC. 
334 Paseo Tesoro 
Walnut, CA 91789 

(714) 598-7799 (Phone hrs. 10 AM-2 PM Mon.-Thurs. Pacific Time) 

You may also contact D. P. Johnson (see left) to answer your techni­
cal questions about the DISKMASTER system. 
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only after receiving a signal from you or 
the hardware. While the process is 
asleep, other programs running on the 
same computer shine. 

Most Multi- Vue programs emulate 
the technique shown in the Macintosh 
model above. Our MV5h e 11 will do the 
same. Our first versions of MV5he 11 will 
deal with one event at a time; however, 
with a little help from our friends we 
may be able to show you how to set up 
and handle a queue of events later on. 

The Easy Approach 
This month we learned once again -

and quickly - that the "easy" way is 
usually not the way to go . But at least 
it got us to th inking. Before we ran into 
the easy way, we had been stumped . 
Your mission, should you decide to 
accept it, is to emulate the model below, 
which forms the heart of most Multi­
Vue applications written in C: 

Create Window 
Initialize and start mouse 
Set Intercept trap 

DO 

Set signal code equal to zero 
Tell the mouse which signal to 
send (when button is clicked) 

Put process to sleep 
Wake up and handle chores 
(after receiving a signal) 

FOREVER 

When you first gaze at the algorithm 
above, it looks like it should be a fairly 
simple task - and it is, in assembly 
language and C. However, the task 
becomes a little more complicated when 
you are using BASIC09; this language 
does not give you a way to set an 
intercept. 

The brainstorm that resulted in our 
easy solution - SigTestOne - fol­
lowed a telephone conversation with 
OS-9 Users Group MOTD editor, Bill 
Brady. Brady mentioned using BASIC09's 
ON ERROR GOTO statement to trap sig­
nals from the mouse. After all, OS-9 
treats a signal similar to an error. Down 
the yellow brick road we traveled . I 
wrote SigTestOne at the terminal and 
proudly typed run. 

Unfortunately, the result was nothing 
to be proud of! SigTestOne did work ­
almost! When I clicked the mouse 
button, the program jumped to the ON 
ERROR GOTO routine at Line 100 as 
planned . However, tl-)e error number 
reported by the program was #000 -
the signal to "kill" a process . 
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13liD 
13D6 
13E4 
13FG 
14jlA 
1422 
14311 
1445 
1453 
1468 
1476 
148G 
149A 
14B4 
14G2 
14G3 
14G4 
14D2 
14E6 
14F4 
15SJ9 
1517 
152G 
153A 
1552 
156jl 
1576 
1584 
1599 
15A7 
15A8 
15B6 
15GB 
15D9 
l5ED 
15FB 
16111 
161E 
1634 
1642 
1658 
1666 
167B 
1689 
168A 
16AD 
16AE 
16B7 
16GB 
16D7 
16E2 
16ED 
16F9 
17!17 
17SJ8 
1711 
1725 
1731 
173G 
1747 
1753 
1761 
1762 
176B 
177E 
178A 
1795 
17Ajl 
17AG 
17BA 
17BB 
18SJ1 
184SJ 
1883 
18G9 
1912 
193D 
193E 
194G 
194D 
1958 
1963 
196E 
196F 
1986 
1991 
199G 
19A7 
19DD 
19E9 
19F7 
19F8 

tanitms(3) . mntt1:•"Ga1endar"+EndStr 
-tanitms(3).-mienb1:•MNEnb1 
-tanitms(4).-mnttl :•"Gontrol"+EndStr 
-tanitms(4).-mienbl:•MNEnbl 
-tanitms(S).-mnttl :•"Printer"+EndStr 
-tanitms(S).-mienbl:•MNEnbl 
-tanitms(6) .-mnttl :•"Port"+EndStr 
-tanitms(6).-mienbl:•MNEnb1 
=tanitms(7).=mntt1:•"Help"+EndStr 

tanitms(7). mienb1:•MNEnbl 
-tanitms(8).-mnttl :•"Shel1"+EndStr 
-tanitms(8).-mienbl:•MNEnb1 
-tanitms(9).-mnttl:•"G1ipboard"+EndStr 
=tanitms(9).=mienb1:•MNDsbl 

DIM fi1itms(6):Mistr 
fi1itms(1). mntt1:•"Nev"+EndStr 

-fi1itms(1) .-mienbl :•MNEnb1 
- filitms(2) . -mnttl :•"Open"+EndStr 
-filitms(2).-mienbl:•MNEnbl 
-filitms(3) .-mnttl:•"Save"+EndStr 
=filitms(3) .=mienb1 :•MNEnbl 
filitms(4). mnttl:•"Abandon"+EndStr 

-filitms(4).-mienbl:•MNEnbl 
-filitms(5).-mnttl:•"Print"+EndStr 
-filitms(5).-mienb1:•MNEnbl 
-filitms(6) .-mnttl:•"Quit"+EndStr 
=filitms(6).=mienbl:•MNEnbl 

DIM _editms(6):Mistr 
editms(l). mnttl:•"Undo"+EndStr 

=•ditms(l).=mienbl:•MNEnb1 
editms(2). mnttl:-"Cut"+EndStr 

-editms(2).-mienbl:•MNEnbl 
=editms(3).=mnttl:•"Copy"+EndStr 
_editms(3)._mienbl:•MNEnbl 

editms(4). mnttl :•"Paste"+EndStr 
-editms(4) .-mienbl:•MNEnb1 
- editms (5) .-mnttl :•"Glear"+EndStr 
-editms(5).-mienbl: • MNEnb1 
-editms(6).-mnttl:•"Show"+EndStr 
=•ditms(6).=mienbl:•MNEnbl 

(* Now we'll set up the entire menu 

DIM Tndy Mn:mnstr 
Tndy_Mn .=mittl:•"Tandy"+EndStr 
Tndy Mn. mnid:•MN Tndy 
Tndy-Mn.-mnxsiz:•ljl 
Tndy=Mn .=mnnits:•9 
Tndy Mn. mnenabl: •MNEnbl 
Tndy=Hn.=mnitems:•ADDR(~tanitms) 

DIM Fi1e_Mn:mnstr 
File Mn. mittl :•"Files"+EndStr 
File-Mn . -mnid:•MN File 
Fi1e=Mn.=mnxsiz:•ljl 
File_Hn._mnnits:-6 
File Mn. mnenabl:•MNEnbl 
File=Hn.=mnitems:•ADDR(_filitms) 

DIM Edit Mn:mnstr 
Edit Mn.-mittl :•"Edit"+EndStr 
Edit-Mn .-mnid :•MN Edit 
Edit=Mn .=mnxsiz:•lil 
Edit Mn. mnnits:-6 
Edit-Mn . -mnenabl:•MNEnbl 
Edit=Hn ·=mnitems:•ADDR(_editms) 

(*Now that we have defined the items in the menu and the menu itself. 
(* we can define the window that we want the menu to appear in . 
(* First, we must create an array of menus that contains all of the 
(* merius we hope to use. After we have reserved space in memory using 
(* Basic99's DIM statement, we must intialized each element in the array. 
(*Here, we create an array of three menus . 

DIM Menus(3):mnstr 

Menus(1):•Tndy Mn 
Menus(2):•Fi1e-Mn 
Menua(3):•Edit=Mn 

ll'ndScr . wnttl:•"KISSDraw"+EndStr 
ll'ndScr.=nmens:•3 
WndStr._wxmin:•8!1 
ll'ndScr. wymin :-24 
(* _wnr;s, an array of seven reserved bytes, sits here 
ll'ndScr._wnsync:•WINSync 
ll'ndScr ._wnmen: - ADDR(Menus) 

(* The data structures have all been set up nov. It is time to make a 



''' Gl,,ESOFT ))) 
A new 9eneration of CoCor Computer products 

. . . . . . . . . . . . . . . . . 

PYRAMIX ceoeo "'only) 
(See Dec '87 review) Disk ...................... $19.95 

CHAMPION <CoCo VIVIII> 
(See May '87 review) Disk ..................... $19.95 

CoCo Max Ill 
(CoCo Ill only) 

More resolution, power, color, speed, tools, & type styles!!! 
Built in Animation! I Amazing Color Sequencing!!! Comes 
with HI-RES INTERFACE, MINILOAD/BAS, DEMO 
DISK, COCO SHOW PGM. Sale Price...... $74.95 

Kung-Fu Dude ceoeo v1vm> 
(See Feb '88 review) Disk ........................ $24.95 

White Fire of Eternity 
(See Dec '86 review) Disk .................... $19.95 

AUTO DIM 
(CoCo Ill only) 

This hardware device protects your RGB or composite 
monitor, or your lV from IMAGE BURN after a few 
minutes of inactivity from your keyboard. Illustrated 
instructions and easy to install. Just ............. $29.95 

(See January '88 review) 

Now 2 styles MPI-CoCo Locking Plate Fits older MPI 
Protects your~ Ill and Multi Pak Interface from destroying ea~er! Installs in seconds. MPI B r 26-3024 
& CoCo Jll~<t~~only. Please specify MPI number 26-3024 or(26-312~when ordering! Only ............................... $9.95 

NEW~~~ V-Term Terminal Emulator 
(128k or 512k CoCo Ill only) 

V-Term is one of the most advanced terminal programs for the CoCo Ill evert!! 
FEATURES: VT-100, VT-52, and standard CRT emulations. Full use of 5121<, 80X28 text or graphics characters, 
Windows & Multi-tasking(Disk Basic!), RAMDISK like buffer, Xmodem, Xontxoff, Monochrome monitor support, Capture 
buffer, Snapshot, Conference mode, and much much more! Complete with documentation. Disk ................................ $39.95 

MULTI-LABEL Ill 
(CoCo Ill only) 

An easy to use, versatile label creating program including 
many new CoCo Ill features. Even if you already own a 
label program, this one's a must for the 3! 
(See July '87 review) Disk ................................ $16.95 

Custom Palette Designer 
(CoCo Ill only) 

Easily alter the contents of any palette without having to 
remember numbers or colors! Nl sixteen palettes can be 
saved to disk as a single subroutine which may then be 
used in a basic program. (Aug '87 review) Disk ..... $14.95 

FKEYS Ill 
(CoCo VII/Ill) 

A user friendly, user programmable function key utility 
that creates up to 20 function keys. Other features include 
an EDITOR, DOS mods, RESET, and DISABLE. Includes 
enhanced CoCo Ill version and it's EPROMable! 
(See April '87 review) Disk ....................................... $19.95 

SIXDRIVE 
(CoCo VJI/111) 

This machine language utility modifies DECB 1.0, 1.1, 
FKEYS Ill, or ADOS fo allow the use of 3 double-sided 
drives (or 2 D/S drives and J&R's RAMDISKS) as 6 
singled-sided drives. Disk .......................................... $16.95 

Technical assistance: 7pm to 9pm 
Orders: 9am to 9pm Eastern time 
On-line orders and up to date 
information: Delphi's CoCo Sig 

GIMMESOFT 
P.O. Box 421 

Perry Hall, MD 21128 

Add $3.00 for shipping and handling 
Add $2.50 for COD (USA only) 
MD residents add 5% sales tax 

VISA/MC/Check/Money Order/COD TOLL FREE 1-800-441-GIME Order Line 



I looked over my code. Stumped, I 
picked up the phone and called Kevin 
Darling. " It'll work, but you have to 
pack the code first," he said. 

I did . It did! But this solution was not 
appropriate. One of the advantages of 
a n interactive programming environ­
ment like BASIC09 is the fact that you can 
change things continuously and check 
the results instantly. If you are forced to 
go into a "packed" (compiled befo re 
you run it) mode, you lose this interac­
tive advantage. 

Generating a Real Intercept 
Kevin Darling did a lot of experi­

menting with Multi- Vue early on. One 
of those experiments involved program­
ming Windlnt using BASIC09. He also 
stumbled into the problem above. He 
so lved it by using the ON ERROR GOTO 
app roach in conjunction with a Boolean 
va riable . If the Boolean "packed" was 
true, he used the MsSi g SetS tat call to 
tell the mouse to return a signal with a 
va lue of 2. If "packed" was false, it 
returned a I signal. If the code hadn't 
been packed, the ON ERROR GOTO rou­
tine received a valid "wake up" signal ­
I - and Darling was able to go ahead 
and process it. 

I wanted a simpler approach. I get 
confused easily when I must follow 
Boolean variables through decision 
trees, and I wanted to keep the overall 
flow of the program as simple as pos­
sible. After all , t his is "KISSable OS-9." 

"Why can't I write a short intercept 
routine in machine language, store it in 
the data area, point to it using BASIC09's 
ADDR function, and run it?" I asked . 

"Great idea!" Darling said. "It should 
work." 

With that, I was off on a daylong 
experiment. As it turned out, my inter­
cept routine was only four bytes long. 
I used a fifth byte to return the value of 
the signal sent by the mouse. Here's the 
code in 6809 assembly language: 

STB I:IAOOR ( I cep tCode) +4 
RTI 

In pure machine language that code 
looks like this : F7 HH LL 38. 

To get that code into memory I de­
fined a special data type named Int­
CeptCod. I then dimensioned - or 
reserved space for - a variable named 
I cep tCode of type In tCep tCod. The 
new data type had a single byte followed 
by an integer to hold the address, 
followed by two individual bytes. The 
first would hold the RT I code. The 
second gave me an empty byte in mem-
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1A3E (* set status call to initialize the window. We will use _ ss_wset. This 
1A87 (*call needs three parameters. The path number, the window type and a 
lACF (* pointer to the data structure defining the window. 
1Bjl4 
1Bjl5 (* But first, we must turn off the cursor 
1B2E (* If we don't, we will occasionally write garbage on the 
1B67 (* screen where we don't want it. A "gfx2" routine will 
1B9F (* take care of this for us. 
lBBB RUN Gfx2(Std0Ut,"Cur0ff") 
lBCE 
lBCF (* Now we'll make a SysCall with the Set Window function 
1Cjl7 (*code to prove that it works. 
1C26 
1C27 CallCode: • $8E \(* Set Status Code 
1C41 Regs.a:•StdOUt 
1C4D Regs.b: •$86 \(* SS.WnSet function code 
1C72 Regs.x:•ADDR(WndScr) 
1C8p Regs .y :•WT_FVin 
1C8C 
1C8D RUN SysCall(CallCode,Regs) 
1C9C PRINT ~StdOUt , "Hello <Insert Your Name Here>" 
1CC2 END 
1CC4 

Listing 2: SigTestOne 

PROCEDURE SigTestOne 
P!l!l!l (* Short program to test method of emulating 

DIM ErrNum: BYTE 

ON ERROR GOTO 11111 \(* Set trap 

(* Initialize Mouse and start it running 

TYPE Registers•cc,a,b,dp:BYTE; x,y,u:INTEGER 

DIM Regs :Registers 
DIM CallCode,Path,Stdin,StdOUt : BYTE 
DIM Follow,FollowNot:BYTE 
DIM SampTime:INTEGER 
DIM bval,ccval : BYTE 

Follov:•l 
FollowNot :•jl 
Stdin:•ll 
StdOUt:•l 
SampTime: •$l1311A 

CallCode :•$8E \(* I_SetStt call 
Path:•Stdin 
Regs .a :•Path 
Regs . b:•$89 \(* ss.Mouse 
Regs .x:•SampTime 
RUN SysCall(Cal lCode,Regs) 

intercept routine 
!lPJE 
!lP3F 
jljiJ46 
jljl47 
jljl58 
jljl59 
!1!181 
jljl82 
jljlA7 
jljlA8 
!lPBl 
jljlC4 
)I)JCF 
!li1D6 
11jlEl 
jl)JE2 
jljlE9 
!lf1Fll 
jljlF7 
!I liFE 
jlljl6 
jlljl7 
jlllF 
!1127 
jll33 
jll4A 
jll56 
jll65 
jll66 
jll9D 
jll9E 
jllB6 
111BE 
jllCA 
lllEl 
lllFB 
jllFC 
jl2f1B 
jl2J1C 
jl22E 
jl22F 
!1244 
jl245 
)1258 
P263 
jl264 
f127C 
li27E 

(* Now tell Mouse to return a signal with a value of 1~ 

Cal1Code :•$8E \ (* I SetStt call 
Path:•Stdin -
Regs.a :•Path 
Regs . b:•$8A \(* ss.MsSig 
Regs.x :•$)JA \(* $)ljljlA is ljl 

RUN SysCall(CallCode,Regs) 

PRINT "Test is starting, click mouser• 

(* Now stall for test 

FOR xray:•l TO l)l)l)ljl 
NEXT xray 

PRINT "Test is stopping nov" 
END 

jl27F llljl ErrNum:•ERR 
jl288 
jl293 
jl29E 
jl2AB 
)l2C8 
jl2CC 
li2DA 
jl2DC 
jl2DE 

bval :•Regs.b 
ccval:•Regs.cc 
PRINT bval,ccval,ErrNum 
IF ErrNum•ljl THEN PRINT "It's 
ELSE 

PRINT "Who knows? • 
END IF 
END 

the Mousl!" 



Listing 3: SigTestTwo 

PROCEDURE SigTestTwo 
~~~~ . (* Procedure to test poss i bility of setting intercept 
~~35 (* trap within Basic~9 program 
~~53 (* First, we define a special data type for our intercept 
~~8c 
~~8D TYPE IntCeptCod-StBCode:8YTE; IntAddr:INTEGER; RTICode,IntResult 

:BYTE 
~~AS DIM IceptCode:IntCeptCod 
~~81 
~~82 (* Nov that we have defined the data area whera we will store 
~~EF (* our intercept code , we will initialize it. 
~llC 
~llD IceptCode.St8Code:-$F7. 
~129 IceptCode.IntAddr:-ADDR(IceptCode)+4 
~13A IceptCode.RTICode :-$38 
~146 
~147 (* We must also define a data type to hold the 68~9 registers 
~184 (* so we can pass the parameters to SysCall . 
~18~ 
~181 TYPE Registers- cc,a,b,dp :8YTE; x,y,u:INTEGER 
~1D6 DIM Regs:Registers 
~lDF 
~lE~ (* And a few more variabl es to enhance readability 
~212 
~213 DIM F_Icpt , F_Sleep , CallCode:BYTE 
~222 DIM I SetStt,SS HsSig,Stdin,StdOut ,SS GIP,SS Hous e:8YTE 
~23D DIM HouseSig, Follow: INTEGER - -
~248 DIM Grp_Ptr,Ptr_Arr:8YTE 
~253 
~254 Grp Ptr: -2~2 
~258 Ptr-Arr: - 1 
~262 F I~pt:-$~9 
~26A F-Sleep:-$~A 
~272 I-SetStt :-$8E 
~27A SS HsSig :-$8A 
~282 SS-GIP :-$94 
~28A SS=House:-$89 
~292 Follow:-1 
~299 Stdin :-~ 

~2A~ StdOut: - 1 
~2A7 MouseSig:-1~ 

~2AE 
~2AF (* We must turn on the mouse and set its global parameters 
~2E9 (* Here we tell the system we are using a high r esolution 
~323 (*mouse plugged into the right joys tick port. 
~351 
~352 Regs.a: - Stdin 
~35E Regs.b:-SS_GIP 
~36A Regs .x:-$~1~1 \(*HiRes, Right Joystick 
~38E Regs .y:-$FFFF \(* Do not change timing 
~381 Ca11Code:-I SetStt 
~389 RUN SysCall(CallCode,Regs) 
~3C8 PRINT "I have set the mouse's global parameters " 
~3F4 
~3F5 (* Now we must tell the mouse how often to update itself 
~42D (* and when it should timeout. We also must tell the 
~463 (*graphics cursor to fo llow the mouse. We do the latter 
~49C (*by setting the 68!19 Y-register to "Follow" or "1" be for e 
~4D8 (* the call. This parameter is undocumented in early versions 
~516 (* of the OS-9 Level II documentation. 
iOJ53C 
~530 Regs. a:-Stdin 
~549 Regs . b:-ss Mouse 
!1555 Regs . x:-S~J~l \(*Update I timeout info 
!1579 Regs.y:-Follow 
!1585 CallCode :-I_SetStt 
!1580 RUN SysCall(CallCode,Regs) 
~59C PRINT "I have started mouse ." 
~585 
iOJ586 (* Now we can set up the 68~9 registers and make t he call 
!l5EF (* to set up the intarcept. 
il6ilA 
!1 6~8 CallCode: - F Icpt 
!1613 Regs.x:-ADDR(IceptCode) 
!1621 Regs.u:-ADOR(IceptCode)+4 
iOJ632 RUN Sys Call(CallCode,Regs) 
~641 PRINT "I have set the intercept" 
~6 50 
!l65E (*We'll turn on the Graphics Cursor so you can 
9680 (*watch mouse movement on the screen. ~e'll make 
~68F (* it an arrow. 
~6CE 
~6CF RUN gfx2("gcset",Grp_Ptr,Ptr_Arr) 
!l6E6 
!l6E7 (* The main loop of our future program will s tart here 
~710 
~71E LOOP \(* Do this forever 
~732 

ory I co uld use to store the s ignal fro m 
the mouse. 

A ft e r dimensioning th e var iab le 
I cep t Code , I initia lized it with straight­
forw a rd BASIC09 ass ignm e nt s tat e­
ments. Later in the program , I used 
S~:jsCa11 to run the OS-9 F$lcpt rou­
tine. To do this , I loaded the 6809's X 
registe r with the ad dress of the " in ter­
cept" routine I had stored in BASIC09's 
data area, loaded the U register with the 
address where I wanted to receive the 
signal from the mouse, and made the 
call. 

Later, a fter the process had been 
awakened by the mo use, I co uld check 
the value of I cep tCode. In tResu 1 t to 
see if the mo use h ad ge nerated the 
signa l. T his week, we are returning on ly 
one signal from the mouse. Later , we'll 
most likely have the mouse send back 
differe nt sign a ls t o indicate different 
situ at ions. Stay tuned , this project just 
mig ht turn into a lot of fun. 

A Trip Through the Code 
We used a few SijsCa 11 function s 

when we prese nted the KISS Draw 
ser ies last yea r , but not too ma ny. 
Perhaps thi s is a good time for a review 
of the technique. Essentia ll y, running a 
5~:J s Ca11 is similar to running a GDSUB. 
Both statements run a subroutine. T he 
difference lies in where the subro utines 
a re located. 

W hen yo u type GOSUB 1000, yo u are 
telling BAS IC09 to jump to a subroutine 
that is located at Line I 000 in your 
program. After it runs that subroutine, 
BASIC09 will return the control of the 
program to the line fo llowing t he GDSUB 
sta tement. 

SijsCall is a jump to a subroutine 
within the heart of the OS-9 ope rat ing 
system itse lf. When control return s 
fr o m the SijsCa 11 to your BA SIC09 
program, execution continues at the 
line following the 51:JsCa1 1 - just like 
it does with the GDSUB statement. 

T he subroutines yo u ca ll with t he 
S~:jsCa 11 function are executed by 
loading the 6809's B register with a 
special CallCode. You must a lso often 
pass additiona l information to the OS-
9 subroutine when you run S~:jsCa 11. 

When you make o ne of these system 
calls from within an assembly language 
program, yo u load the 6809 registe rs 
directly and then make the call. This 
means that when you want to run them 
from BASIC09 you must have a way to 
preload the 6809 registers before you 
run Sijs Ca 11. You do thi s by creating 
a spec ial data type that effec ti ve ly 
emulates a 6809 mi croprocessor. In 
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SigTestTwo we call this new data type 
Registers . After we define it , we 
reserve a space in memory for it with the 
BASIC09 DIM statement. We named that 
space Regs. 

To run Sl,jsCall then, we load our 
pseudo 6809 - Regs - with the proper 
information and then run Sl,jsCa 11 with 
two parameters. The first parameter is 
always the calling code. The second is 
always Regs, the pseudo 6809. 

We know what kind of information to 
put in each register by consulting the 
OS-9 technical documentation. It lists 
each ca\\ separately and gives the entry 
and exit conditions. By entry condi­
tio ns, we mean it tells us what to load 
into each register before we run Sl,js­
Call. The exit conditions tell us what 
we can expect to find in each of the 
6809's registers upon exit. When we run 
Sl,jsCa 11, we will find these exit values 
in the pseudo 6809, Regs. 

Readability Can't Be Overlooked 
Let's use our call to the internal OS-

9 function MsSig for a readabi lity 
example. Take a look at it now: 

Regs.a:=Stdln 
Regs.b:=SS_MsSig 
Regs.x:=MouseSig 
Ca11Code:=I _SetStt 
RUN Sl,jsCa 11 ( Ca 11 Code, Regs) 

When you read this code, you can 
determine in English what you are 
loading into each of the 6809's registers 
as well as the function you want to run. 
Now consider this - the program would 
have worked in exactly the same 
manner if we had decided to type the 
following: 

Regs.a:=0 
Regs.b:=$8A 
Regs.x:=10 
Cal1Code:=$8E 
RUN Sl,jsCa 11 ( Ca 11 Code, Regs) 

Do you think you would remember 
what the second string of code would do 
if you read it two weeks after you wrote 
it? l certainly wouldn't! Notice how we 
reserved space and initialized all of 
these variables early in the program. 
Once we type 

GrpYtr:=202 
Ptr_Arr:=l 

we could type Run gfx2("gcset", 
Grp_Ptr,Ptr_arr), rather than Run 
gfx2("gcset",202,1). 

Which of those lines means more to 
you? 
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PRINT 9733 
9735 
97611 
9761 
9787 
9788 
FAll 
117D9 
98112 
9893 
9811F 
9818 
11827 
j182F 
1183E 
fi87E 
98A9 
98AA 
j18DE 
9991 
99112 
999A 
f193D 
f194C 
f194D 
f1984 
f19B5 
fi9Ffl 
fiA25 
folA58 
f1A64 
11A65 
11A74 
9A78 
f1A79 
folA92 
fiAJl9 
folAC9 
I1ADE 
11AE2 
I18Jl6 
I1Bf18 
l18f1C 
f18fiD 
f1846 
Jl847 
folB5A 
11858 
fi85D 
I185E 

PRINT "Type <Control E> or <BREAK> to stop Ill" 

IceptCode.IntResult:-!1 \(* Initialize Signal Report 

(* Tell mouse which signal you want 
(* it to return when the button is pushed. Do 
(* this with the SS_MsSig set status call 

Regs.a:-Stdin 
Regs . b:-ss_MsSig 
Regs.x:-MouseSig 
CallCode:-I SetStt 
RUN SysCall(CallCode,Regs) 
PRINT "I have given the mouse a signal to send back to the process." 
PRINT "Nov, I am putting the process to sleep.• 

(* Nov we must tell the process to go to sleep until 
(* it receives a signal to wake up. 

CallCode:-F Sleep 
Regs.x:-11 \(*Sleep forever -- at least till signal 
RUN SysCall(CallCode,Regs) 

(* After a signal or interrupt wakes up the system , we 
(* should be able to find out if it was the mouse 
(* that generated the signal by looking at IceptCode.Result 
(*When we arrive here, the process has just awakened 
(* and we will test to see if the signal came from the 
(* mouse. 

EXITIF IceptCode.IntResult-2 THEN 
END EXIT 

PRINT "MouseSig is nov, •; MouseSig 
PRINT "IceptCode.IntResult is now, "; IceptCode.IntResult 
IF IceptCode . IntResult•MouseSig THEN 

PRINT "It's the Mousel II" 
ELSE 

PRINT "The signal returned was, 
END IF 

END LOOP 

IceptCode.IntResult 

(* Always turn off graphics cursor before leaving program 

RUN gfx2("gcset",f1.11) 

Listing 4: 51< ipMuf (continued from last month) 
667 11 1 {* 

668 ~ 1 * Askabort Asks user if he wants to abort computation in order 
669 ~ 1 * to reenter data. 
67fl !1 1 *l 
671 !1 1 
672 11 1 PROCEDURE Askabort(VAR path text); 
673 i1 
674 11 BEGIN 
675 9 Clrscrn(path); 
676 6 ~rite(path, 'Prediction for: name); 
677 24 IF (call(l] <> ') THEN 
678 39 3 ~rite(path, ' call); 
679 57 2 ~riteln(path); 

68!1 62 2 ~rite(path, 'Date: ' day:2:Jl, moname:3, '); 
681 1112 2 ~riteln(path, 'SSN: ' sunspot:3:fl, ' Flux: flux:3:fol); 
682 139 2 ~rite(path, 'To: ocntnt, (', ocity, ' ocntry, '), '); 
683 197 2 ~riteln(path, 'Lat ' olat:6:2, ' Lon olon:7:2); 
684 234 2 ~riteln(path); 

685 241 2 Write(path, 'Continue computation (Y/N)? '); 
686 253 2 Prompt(path); 
687 258 Reset(path); 
688 268 Readln(path, answer); 
689 2Bfl Rewrite(path) ; 
6911 29!1 END; 
693 lol {* 
694 ~ * ~antprnt - Asks if user wants printout on printer. 
695 !1 *) 
696 !1 
697 f1 PROCEDURE ~antprnt(VAR path : text); 
698 11 
699 f1 VAR 
1ilil flO 1 answer : char; 
7!11 -10 1 
7fl2 -lD 1 BEGIN 
7fol3 11 2 Write(path, ·~ant printout of results (Y/N) 1 •); 
7!14 14 2 Prompt(path); 
7fol5 17 2 Reset(path); 



7p6 27 Readln(path, answer); 
7p7 37 2 Rewrite(path); 
7~8 47 2 IF ((answer • 'Y ') OR (answer • ' y')) THEN 
7p9 61 3 printout :• TRUE 
71)1 61 3 ELSE 
711 69 3 printout : • FALSE ; 
712 74 END; 

715 ~ 1 (* 

716 ~ 1 * Hourmuf - computes MUF for specific hour of day. 
717 ~ 1 * l 
718 ~ 1 
719 ~ 1 FUNCTION Hourmuf(olat,olon,mylat,mylon,p,q , r,s,k7,hour:real):real; 
72~ ~ 
721 ~ CONST 
722 )ID e • 2. 71821828 ; 
723 )ID 1 pi • 3.14159265; 
724 )ID 1 twopi • 6.28318531; 
725 )ID 1 ha l fp i • 1.57)179633; 
726 po 1 
727 po 1 VAR 
728 PD 1 gl , k6,k5,j9 ,kl ,a,b ,c,d, w~: real ; 

729 -5PD 1 l~.yl,y2,k8 , k9 ,gp,m9,t, t4,c)l,t9,t6,g9 : real; 

73p - 1150 1 g8,u,g7,g2 ,ul,u2 ,u3, step,test:real; 
731 -16)10 1 
732 -16)10 1 
73 3 -16 )10 1 FUNCTION Acs (x:real):real; 
734 )ID 2 
735 po 2 VAR 
736 )ID 2 result : real; 
737 -50 2 
738 -5 0 2 BEGIN 
739 )I 3 result : • halfpi- Arctan (x 1 sqrt(-x * x + 1)); 
74p 31 3 acs :• result 
741 31 3 END; 
742 p 2 
743 )I 2 
744 p 2 FUNCTION Rpower (y ,x:real):real; 
745 p 2 
746 !I 2 VAR 
747 ~D 2 result:real; 
748 -50 2 
749 -50 2 BEGIN 
75p ~ IF x • ~-~ 
751 5 THEN result :- 1 . )1 
752 15 4 ELSE result : - Exp(x * Ln(y)); 

Here 's another programming tip . 
Debugging can be awful if you don't 
give yourse lf enough clues. That's the 
purpose of a ll those P ri nt statements 
in SigTestTwo. Every time I run a 
S\dsCall , I print a report on the screen 
to let me know where I am in the 
program. By looking at these reports, I 
can tell when or if the program goes 
astray. 

Caveats and What Comes Next? 
Before we secure this tutorial and 

t urn yo u loose to run the code, you 
should take o ne or two precautions. 
Fi rst, you must run SigTest Two in a 
graphics window. You cannot run the 
gfx2 gcset function to display the 
mouse pointer in a text type wind ow. 
Additionally - for a reaso n as yet 
unknown - you must run SigTestTwo 
from a shell that was not created by 
Multi- Vue. We'll be looking deeper into 
this slight inconvenience to see if we can 
find the cause. Cross your fingers! You 
can, however, run SigTestTwo from a 
shell created by another shell that was 
not started by Multi- Vue. 

In other words , you can have Multi­
Vue running in one wind ow a nd a 
second shell running in another win­
dow. T hen, start SigTestTwo in this 

fUNDOlJ fl/fTEMf 
Jq ~est of t~r* ~d 
A new animated graphic adventure for the Color 
Computer 3 from the author of the Hall of the King 
trilogy! Enjoy the mixture of sCience and fantasy as 
you quest for the Phoenix Crossbow, the only thing 
that can save you in the post -holocaust world. A full 
4 disk sides of adventure! Outstanding 320x200 
graphics will make this your favorite CoCo adven­
ture! Req. l28K CoCo 3 and disk drive. Only $34.95. 

t\ unjl'~ fu Dud~ 
An exciting new arcade game. This is the long-awaited response to the huge 
demand for a Kung-Fu program lor the CoCo. The graphics. sound e ffects. 
and animation are spectacular! This is the BEST karate game ever available 
for the Color Computer. Req. 64K. disk drive. and joystick. Only $24.95. 

'The CoCo karate gap has been filled and Kung-Fu Dude does it excellent-
ly. I highly recommend (it)!" -2/88 Rainbow review 

"A d efinite 5 stars!" - 12 /87 Wizard's Castle revie w 

All programs CoCo l. 2. 3 compatible unless stated otherwise. 

WHITE FIRE 
OF ETERNITY 

64K Animated Grap hic Adven­
ture. See 12/86 Rainbow review. 
Only $19.95. 

CHAMPION 
64K Superhero Action Adventure. 
See 5/87 Rainbow review. Only 
$19.95. 

Sundog Systems 
21 Edinburg Drive 
Pittsburgh. PA 15235 
( 412) 372-567 4 
Personal checks. money orders. and C.O.D. orders 
accepted 

Include $2.50 for S/H. $3.00 
extra for C.O.D. orders. PA 
residents add 6% sales tax. 
Authorship and dealer inquiries 
welcome. 
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second window. However, if you use the 
SHELL command under the Files menu 
to create a third shell, you will not be 
able to run SigTestTwo under it. For 
some reason, if you are running in a 
shell created by Multi- Vue, the signal 
returned when you click the mouse in 
SigTest Two is zero - the signal to kill 
the process. And, as you might guess, 
th at's exactly what happens. It's inter­
est ing to note that Kev in Darling's 
M VTest, a nother BASIC09 program, 
exhibits exactly the same behavior -
a nd he uses the special packed Boolean 
/ ON ERROR GOTO algorithm. Fixing this 
one just might be a real challenge. 

"The next step in the 
evolution of MVShell 
will be to add the code 
from SigTestTwo to the 
tail-end of the code in 
this month's MVShell." 

A not her caveat comes with usmg 
SigTesrTwo in its present form . Once 
yo u have run thi s procedure, you will 
not be al:>le to use the BREAK key or the 
CTRL-E key combination from within 
BASI C09 without restarting BASIC09. 
This happens because our own intercept 
routine in SigTestTwo takes the place 
of the intercept routine BASIC09 sets. 
The so lution to this problem isn't too 
difficult but would have made the code 
for this month 's tutorial too long. We'll 
try to get it in next month. If you want 
to jump ahead of us , here are the steps 
yo u will need to follow at the start of 
your BASIC09 program: 

• Get BAS IC09's Process ID usmg a 
Get!D S',:!sCal l 

• Use S',:jsCall to run F$GetProc 
• Save the 512-byte array returned by 

F$Ge tP roc into an array 
• Save the intercept vector address and 

data address in a nother variable 
• Use the intercept 5',:1sCall to restore 

them before you exit your program 

You must also remember that if you 
set yo ur own intercept like we did in 
SigTest Two, the ON ERROR GOTO func­
tion will no longer work. You will need 
to process the expected errors each time 
with yo ur own code, which you wake up 
following a signal. 

The next step in the evolution of 
MVShell will be to add the code from 
SigTestTwo to the tail-end of the code 
in this month's MVShell. Additionally, 
we'll need to add calls to Windlnt's 
SS_MnSel , SS_UMBar and , if we have 
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753 
754 
755 
756 
757 
758 
759 
76j;J 
761 
762 
763 
764 
765 
76 6 
767 
768 
769 
779 
771 

772 
773 
774 
775 
776 
777 
778 
779 
789 
781 
782 
783 
784 
785 
786 
787 
788 
789 
799 
791 
792 
793 
794 
795 
796 
797 
798 
799 
89)! 
8j;Jl 
892 
8)!3 
8!14 
8!15 
8!16 
8!17 
8!18 
8!19 
819 
811 
812 
813 
814 
815 
816 
817 
818 
819 
82f.J 
821 
822 
823 
824 
825 
826 
827 
828 
829 
83f.J 
831 
832 
833 
834 
835 
836 
837 
838 
839 
84f.J 
841 
842 
843 
844 
845 
846 

41 3 
41 3 
9 2 
11 2 
f.! 2 
)! 2 
9 2 
f.! 

22 
26 4 
29 4 
39 5 
6)! 3 
6f.J 3 
9 2 
9 2 
9 2 
f.! 2 
)! 2 
f.JD 2 

-so 2 
-so 2 

f.! 3 
5 3 

24 3 
27 3 
46 3 
49 3 
68 3 
68 3 

)! 2 
9 2 
)! 2 
9 2 
9 2 
90 2 

-so 2 
-50 2 

)! 3 
33 
33 

)! 2 
)! 2 
)! 2 
)! 2 

12 2 
22 2 
35 2 
38 2 
57 2 
7)! 2 
73 2 
92 2 

1111 2 
127 2 
165 2 
18)! 2 
2)!f.J 2 
214 2 
231 2 
231 2 
241 
27f.J 
3!17 
317 
327 
351 
371 
37 5 4 
378 4 
391 5 
417 3 
427 3 
444 3 
493 3 
545 3 
554 
56 4 4 
573 4 
582 4 
599 4 
6f.J2 4 
621 4 
629 4 
655 4 
655 4 
658 4 
684 4 
698 4 
725 4 
738 4 
786 4 
811 4 
863 4 

rpower :- result 
END; 

FUNCTION Checkval (x:real):real ; 

BEGIN 
IF (x >- l. jl) OR (x <• -1. 9) 

THEN 
IFx>-1.9 

THEN x :• 9.999999999 
ELSE x :• -9 . 999999999; 

checkval :• x 
END; 

FUNCTION Sgn (x:real):real; 

VA2.. 

result:real; 

BEGIN 
IF x < p.p 

THEN result :• -1.j;J; 
IF x • 9.)! 

THEN result :• 9.9; 
IF x > )!.)! 

THEN result :• 1 .9; 
sgn :- result 

END; 

FUNCTION Minusexp (x:real) :real ; 

VA2.. 
result :real; 

BEGIN 
result :• Rpower((l.j;J I e) , (-1 . )! * x)); 
minusexp :- result 

END; 

BEGIN (hourmufl 
k7 :• Checkval(k7); 
gl :• Acs(k7); 
k6 :- 1.59 * gl; 
IF k6 < l.)! 

THEN k6 : • l. f.!; 
kS :• l.f.J I k6; 
IF kS <> 1.)! 

THEN k5 :• 9 . S; 
J9 :- 1f.JSI . SI; 
a :- (r- p * Cos(gl)) 1 (q * Sin(gl)); 
yl :• f.J.f.Jl72 * ( 11!.9 +(month- l.f.J) * 3f.J .4 +day); 
y2 :• 9.4f.J9 * Cos(yl); 
kl :• 1 .9 I (2 . )! * k6); 
test :- Abs(l.f.J- kl); 
step :• Abs(9.9999- 2 * k1); 
REPEAT 

b :- gl * kl; 
c :- p * Cos(b) + q * Sin(b) * a; 
d :• (Cos(b) - c * p) I (q * Sqrt(1.j;J- c *c)); 
d :- Checkval(d); 
d :• Acs(d); 
w)! :- mylon + Sgn(Sin(olon - mylon)) * d; 
IF (w9 < j;J . f.J) OR (wf.J >- twopi) 

THEN 
IF wf.J < f.J.f.J 

THEN w9 :• wf.J + twopi 
ELSE wf.J :• wf.J - twopi; 

c :• Checkval(c); 
lSI :• halfpi- Acs(c); 
k8 :• 3 . 82*wSI+l?..f.J+f.J.l3*(Sin(yl)+1 . 2*Sin(2*Yl)); 
k8 :• k8-12.f.J*(l+Sgn(k8-24 . f.J))*Sgn(Abs(k8-24.f.J)) ; 
IF Cos(1)! + y2) <• -f.J.26 

THEN BEGIN (then 11 
k9 :- )! . )!; 
g)! :- 9.9; 
m9 :• 2.5 * gl * k5; 
IF m9 > halfpi 

THEN m9 :• halfpi; 
m9 :• Sin(m9); 
m9 :• 1 . )! + 2.5 * m9 * Sqrt(m9); 
END (then 1) 

ELSE BEGIN (else 1) 
k9 :- (-f.J.26+Sin(y2)*Sin(l9)li(Cos(y2)*Cos(l9) 

+11.11111); 
k9 :• 12 . )!-Arctan(k91Sqrt(Abs(l.9-k9*k9))) 

*7.639437; 
t :• k8-)!.5*k9+12 . 9*(1 .p-sgn(k8 - SI . 5*k9)) 

*Sgn(Abs(k8-j;J.S*k9)); 
t4 :• k8+)! . 5*k9-12 . 9*(1.9+Sgn(k8+9 . 5*k9-24 . 9)) 

*Sgn(Abs(k8+f.J.S*k9-24.)!)); 



Protect and highlight 
your important 
n1agazine collection 
with sturdy 
RAINBOW binders 

Distinctive, Durable RAINBOW Binders 
THE RAINBOW is a vital resource to be referred to 

again and again. Keep your copies of THE RAINBOW safe 
in our quality, distinctive binders that provide com­
plete protection. 

These attractive red vinyl binders showcase your 
collection and ensure your RAINBOWs are in mint 
condition for future use. Each binder is richly em­
bossed with the magazine's name In gold on the front 
and spine. They make a handsome addition to any 
room. 

Put an End to Clutter 
Organize your workspace with these tasteful bind­

ers. Spend more time with your CoCo and eliminate 
those frustrating searches for misplaced magazines. 

A set of two binders, which holds a full 12 issues of 
THE RAINBOW, is only $13.50 (plus $2.50 shipping and 
handling). 

Special Discounts on Past Issues 
To help you complete your collection of THE RAIN­

BOW, we're offering a special discount on past issues 
of the magazine. 

When you place an order for six or more back issues 
of THE RAINBOW at the same time you order binders, 
you are entitled to $1 off the regular back issue price. 
To order, please see the "Back Issue Information" 
page in this issue. 

Know Where to Look 
You may purchase the "Official And Compleat Index 

To THE RAINBOW" for $1 when you purchase a set 
of binders. This comprehensive index of RAINBow's 
first three years (July 1981 through July 1984) is 
usually priced at $2.50. 
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In order to hold down non-editorial costs, we do not bill. 

For credit card orders call (800) 847-0309, 8 a .m . to 5 p .m . EST 

All other inquiries call (502) 228-4492. 



time, the code to process a few of the 
menu selections. Hopefully, by the time 
we finish the project you'll have all of 
Multi- Vue's desk accessories and other 
functionality available to you from each 
of your BASIC09 programs. 

Other Good News and Notes 
The new GShell from Kent Meyers 

keeps getting better. I'm still running 
one of the very early versions, and it 
sings. However, conversations with 
several people around the country tell 
me I'm really missing out. The later 
versions really shine! For example, we 
now have a wastebasket on our desktop . 
And thanks to Kent's ingenuity , it's 
easier to use than the one on the Mac­
intosh. On the Macintosh you must 
drag your files to the wastebasket. On 
our Color Computer 3 with the new 
GShell, you merely click on the file you 
want to throw away to select it. Then , 
move the mouse to the wastebasket and 
click. Presto! All gone! 

Additionally, if you put a ? in your 
A IF file with the new GShe ll , you will 
get a prompt for additional parameters. 
And Meyers has come up with a simple 
modification to SCF and CC3io that lets 
yo u continue after a pause by clicking 
the mouse anywhere on the screen. He 
also redid the "Sure ?" box so that it 
pops up right where your mouse is 
sitting when you activate an action from 
the menu bar that requires it. And if 
that's not enough, there's now a quick 
shell. When you need another shell, just 
press S. Magic! 

But we've saved the real good news 
for last. This is another cross-your­
fingers revelation, however, because 
this column will be printed after the fact 
- but the OS-9 Users Group plans to 
sell the I Patch that generates the new 
GShe 11 from the original Tandy file at 
RAINBOWfest Chicago. Hope you 
were there to get a copy. 

Speaking of the Users Group, the 
address is Suite R-237, 1715 Fowler 
Ave., Tampa, FL 33612. The cost for an 
individual membership is just $25 per 
year. The benefits are many and include 
access to a growing library of valuable 
public domain software and a subscrip­
tion to MOTD, the UG newsletter. 
Dave Kaleita, Pete Lyall, Kevin Dar­
ling, George Dorner and Carl Kreider 
are doing a heck of a job. Join them! 

And speaking of credit - Ron Lam­
mardo's name was somehow edited out 
of our praises of the new Shell +. Ron 
provided many of the ideas for this team 
project and wrote the latest version. 
Great job, Ron! 0 
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847 895 4 c~ :• Abs(Cos(l~ + y2)); 
848 9~8 4 t9 :• 9.7 * Rpower(cjl,9.6); 
849 931 4 IF t9 <• jl.l 
8511 934 4 THEN t9 :• jl.l; 
851 953 4 m9 :• 2.5 * gl * k5; 
852 97!1 4 IF m9 > halfpi 
853 973 4 THEN m9 :• halfpi; 
854 992 4 m9 :• Sin(m9); 
855 1111111 4 m9 :• 1.11 + 2.5 * m9 * Sqrt(m9); 
856 1!127 4 IF ((t4<t) AND ((hour-t4)*(t-hour)<•!l.l1)) 
857 11157 4 OR ((t4>-t) AND ((hour-t)*(t4-hour)>!l.!l)) 
858 11187 4 THEN BEGIN (then 2) 
859 11191 5 t6 :• hour+l2 . 11*(1.11+Sgn(t-hour)) 
86!1 1118 5 *Sgn(Abs(t-hour)); 
861 1136 s g9 :• pi* (t6 - t) 1 k9; 
862 1157 5 g8 :• pi* t9 1 k9; 
863 1174 5 u : • 11·5 * (t - t6) 1 t9; 
864 1195 5 IF u < !l.jl 
865 1198 5 THEN u :• Minusexp(u) 
866 1212 6 ELSE u :• Exp(u); 
867 1229 5 ul :• -jl.5 * k9 I t9; 
868 1247 5 IF ul < jl.l1 
869 125!1 5 THEN ul :• Minusexp(ul) 
8711 1264 6 ELSE ul :• Exp(ul); 
871 1283 5 u2 :• ~.25 * (k9 - 24.11); 
872 13!13 5 IF u2 < ~·~~ 
873 13116 THEN u2 :• Minusexp(u2) 
874 132!1 ELSE u2 :• Exp(u2); 
875 1337 gil :• cjl*(Sin(g9)+g8*(u*u-Cos(g9))) 
876 1363 1(1.11+g8*g8); 
877 1382 g7 :• c!l*(g8*(u1*ul+l.il))*u2*u2 
878 14118 l(l.!l+g8*g8); 
879 14W IF gil < g7 
8811 1433 THEN gjl : • g7 
881 144!1 END (then 2) 
882 1446 ELSE BEGIN (else 2) 
883 1449 t6 :• hour+l2.jl*(l.!l+Sgn(t4-hour)) 
884 1476 *Sgn(Abs(t4-hour)); 
885 1494 g8 :• pi* t9 I k9; 
886 1511 u :• IJ.25 * (t4 - t6); 
88 7 1528 IF u < 11.11 
888 1531 THEN u :• Minusexp(u) 
889 155~ ELSE u :• Exp(u); 
89!1 1567 ul :• -!1.5 * k9 I t9; 
891 1585 IF ul < ~·~~ 
892 1588 THEN u1 :• Minusexp(ul) 
893 16!12 ELSE ul :• Exp(ul) ; 
894 1619 gfl :• cfl*(g8*(ul*ul+l.fl))*u*ul(l.il+g8*g8) 
895 1663 END; (else 2) 
896 1667 END; (else 1) 

897 1667 g2 :• ( 1.11+11·11114*sunspot)*m9*Sqrt(6.!l+58 .!l*Sqrt(gl1)); 
898 1713 u3 :- k9 I 6.11 - 4.11; 
899 1733 IF u3 < jl.fl 
9fl~ 1736 THEN u3 :• Minusexp(u3) 
9111 17511 4 ELSE u3 :• Exp(u3); 
9112 1767 3 g2 :• g2 * (1.11 - 11.1 * u3 * u3); 
9113 1796 3 g2 :• g2*( 1.11+(1.11-Sgn(olat)*Sgn(mylat))*l1·1); 
9114 1839 3 g2 :• g2*(1.11-11·1*(1.11+(Sgn(Abs(Sin(li1)))-Cos(lil)))); 
9!15 1883 3 IF g2 <• j9 
9116 1886 3 THEN j9 :• g2; 
9117 1899 3 kl :• kl + step; 
9118 19119 3 UNTIL (kl >- test) ; 
9!19 1919 2 hourmuf :• j9; 
91!1 1925 2 
911 1925 2 END; (hourmuf) 
914 11 (* 
915 11 * Compmuf - Computes MUF for each hour of the day specified. 
916 ~ * Stores result in global array provided. 
917 11 1 * l 
918 f1 1 
919 f1 1 PROCEDURE Compmuf(VAR path : text); 
92!1 ~ 1 
921 II 1 VAR 
922 flD 1 loopcount integer; 
923 -2D 1 latl,lonl real; 
924 -12D 1 lat2,lon2 real; 
925 -22D 1 p ,q, r ,s real; 
926 -42D 1 k7,hour real; 
927 -52D 1 
928 - 52D 1 BEGIN 
929 11 latl :• olat * degtorad; 
93!1 15 lonl :• olon * degtorad; 
931 28 lat2 : • mylat * degtorad; 
932 41 lon2 :• mylon * degtorad ; 
933 54 p :• Sin(lat2); 
934 62 2 q :• Gos(lat2); 
935 711 2 r :• Sin(latl); 
936 78 2 s : • Cos(latl); 
937 86 2 k7 :• r * p + s * q * Cos(lon2- lonl); 
938 114 2 
939 114 Wr t e e ( pa ch, · crunch~ng numbers ') : 
9411 128 Prompt(path); 
941 131 FOR loopcount :• 1 TO 24 DO BEGIN 
942 145 hour :• loopcount; 



15fl 
176 
19B 
212 
215 
229 

3 
3 
3 
3 
3 
2 

resu1ts[1oopcount] :• Hourmuf( lat1 , 1on1, 1at2, lon2, 
p, q, r, s, k7, hour); 

llrite(path, ' 
Prompt(path); 

'); 

END; 
END; 

ll 
!I 
j1 

1 (* 

!I 
!I 
j1 
j1 

1 
l 
1 
1 
1 
1 

)ID 1 
-2D 1 
-7D 1 

-12D l 
-12D 1 

j1 2 
6 2 

19 2 
3l 3 
57 3 
83 3 

129 3 

* Showmuf - displays computation results on scr een. 
*l 

PROCEDURE Showmuf(VAR path 

VAR 
loopcount 
oft 
hpf 

integer; 
real; 
real; 

BEGIN 
Clrscrn(path); 

text); 

llriteln(path, 'HOUR OFT(MHZ) MUF(MHZ) HPF(MHZ) '); 
FOR loopcount :• 1 to 23 DO BEGIN 

oft :• !I.B5 * results[loopcount]; 
hpf :• 1.15 * results[loopcount]; 
llriteln(path. loopcount: 3, ' ', oft: 6:1, results [ 1oopcount] : 9:1. 

hp£:9:1) ; 

943 
944 
945 
946 
947 
948 
951 
952 
953 
954 
955 
956 
95 7 
958 
959 
96!1 
961 
962 
963 
964 
965 
966 
967 
968 
969 
9711 
971 
972 
973 
974 
975 
97B 
979 
9Bll 
9B1 
9B2 
9B3 
9B4 
985 

14!1 3 END; 
152 2 oft :• !I.B5 * results[24]; 
173 2 hpf :• 1.15 * results[24]; 
194 2 llrite(path, ' 24. ', oft : 6:1, results[24] :9:1, hp£:9:1); 
23B 2 Frompt(path); 

24~ ~(*END; 
!I l * Graphmuf - display graph of OFT, MUF, & HPF on screen 
!I 1 *) 
SJ l PROCEDURE Graphmuf(VAR path : text); 
II l 
!I 1 
liD 1 

-6D 
9B6 -6D 
9B7 !I 
9B8 15 
989 19 
99!1 24 
991 311 
992 4SJ 
993 511 
994 57 
995 63 
996 71 3 
997 83 2 
998 93 3 
999 1!19 3 

1!1!1!1 115 3 
lSJS!l 123 3 
1!192 135 2 
lflj13 145 3 
1flfl4 163 3 
1flfl5 169 3 
1flfl6 177 3 
1!1!17 189 2 
lflSJ8 298 2 
1!1fl9 227 2 
1fl19 246 2 
1!111 267 2 
1!112 • 288 2 
1JH3 3!19 2 
1!114 328 2 
1j115 349 2 
1916 368 2 
1fll7 389 2 
1fl18 4SJ8 2 
1!119 427 2 
1929 45fl 2 
1!121 456 2 
1fl22 472 2 
1fl23 475 2 
1fl24 4Bl 2 
1fl25 495 2 
1fl26 498 2 
lfl27 525 2 
lfl28 531 2 
1fl29 545 
1fl3fl 551 
1fl3l 581 
1fl32 587 
lfl33 6fll 
1!134 6!16 2 
1!135 638 2 
1!136 644 2 
1!137 65B 3 
lfl38 . 664 3 
1!139 7!11 3 
1fl4!1 7!17 

VAR 
loopcount , x. y : integer; 

BEGIN 
Owset(path, 1 , 32, 9. 4B, 24, 2, SJ); 
Curoff(path); 
Scalesw(path, fl); 
Setdptr(path, 16, B); 
Box(path, 376, 175) ; 
FOR loopcount :• 1 TO 5 DO BEGIN 

x :• (6j1 * loopcount) + 16; 
Setdptr(path, x, B); 
Line(path, x, 175); 

END; 
FOR loopcount :• 2 TO 1!1 DO BEGIN 

y :• 175 - Round(Logl)l(loopcount) * 1flfl); 
Setdptr(path, 16, y); 
Line(path, 376, y); 

END; 
FOR loopcount :• 2 TO 4 DO BEGIN 

y :• 175 - Round(Logl!l(l)l * 1oopcount) * 1fl9) ; 
Setdptr(path, 16, y); 
Line(path, 376, y); 

END; 
Curxy(path, j1, 1); llrite(path, '4!1'); Prompt(path) 
Curxy(path, !1. 3); llrite(path, '3!1'); Prompt(path) 
Curxy(path, !1. 5); llrite(path, '2!1'); Prompt(path) 
Curxy(path, fl, 9); llrite(path, '1fl'); Prompt(path) 
Curxy(path, !1, 13); llrite(path, 'F5'); Prompt(path) 
Curxy(path, fl, 14); llrite(path, 'R4'); Prompt(path) 
Curxy(path, !1, 15); Write(path, 'E') ; Prompt(path) 
Curxy(path, !1. 16); Write(path, 'Q3'); Prompt(path) 
Curxy(path, )1, 17); llrite(path, 'U' ); Prompt(path) 
Curxy(path, )1. 18); llrite(path, ' E2'); Prompt(path) 
Curxy(path, fl, 19); llrite(path, 'N') ; Prompt(path) 
Curxy(path, )1, 2fl); llrite(path, 'C'); Prompt(path) 
Curxy(path, )1, 21); llrite(path, 'Y1') ; Prompt(path) 
Curxy(path, )1, 22); 
llri te(path, j1 4 12 16 2)1 24'); 
Prompt(path); 
Curxy(path, !1, 23); 
llrite(path, ' HOUR '); 
Prompt(path); 
y :• 175 - Round(Log1!l(results[24]) * l)lfl); 
Setdptr(path, 16, y); 
FOR loopcount :• 1 TO 24 DO BEGIN 

x :• 16 + (loopcount * 15); 
y :• 175 - Round(Loglfl(results[loopcount]) * lfl)l); 
Linem(path, x, y); 

END; 
Fcolor(path, $)13); 
y :• 175 - Round(LoglSJ(!I.85*results[24]) * 19!1); 
Setdptr(path, 16, y); 
For loopcount :• 1 TO 24 DO BEGIN 

x :• 16 + (1oopcount * 15); 
y :• 175- Round(Logl!l(!l.85*results[loopcount]) * 19)1); 
Linem(path, x, y); 

END; 

Submitting 
Material 

To Rainbow 
Contributions to THE RAINBOW 

are welcome from everyone. We 
like to run a variety of programs 
that are useful/helpful/fun for 
other CoCo owners . 

WHAT TO WRITE: We are inter­
ested in what you may wish to tell 
our readers . We accept for consid­
eration anything that is well­
written and has a practical appli­
cation for the Tandy Color Com­
puter. If it interests you , it will 
probably interest lots of others. 
However, we vastly prefer articles 
with accompanying programs 
which can be entered and run. The 
more unique the idea, the more the 
appeal. We have a continuing need 
for short articles with short list­
ings. These are especially appeal­
ing to our many beginners. 

FORMAT: Program submis­
sions must be on tape or disk, and 
it is best to make several saves, at 
least one of them in ASCII format. 
We're sorry, but we do not have 
time to key in programs and debug 
our typing errors. All programs 
should be supported by some ed­
itorial commentary explaining 
how the program works. We also 
prefer that editorial copy be in­
cluded on the tape or disk using 
any of the word processors cur­
rently available for the Color Com­
puter. Also, please include a 
double-spaced printout of your 
editorial material and program 
listing. Do not send text in all 
capital letters; use upper- and 
lowercase. 

COMPENSATION: We do pay 
for submissions, based on a 
number of criteria. Those wishing 
remuneration should so state 
when making submissions. 

For the benefit of those who 
wish more detailed information on 
making submissions, please send 
a self-addressed, stamped enve­
lope (SASE) to: Submission 
Guidelines, THE RAINBOW, The Fal­
soft Building, P.O. Box 385, Pros­
pect, KY 40059. We will send you 
comprehensive guidelines. 

Please do not submit material 
currently submitted to another 
publication. 
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About 
Your 

Subscription 

Your copy of THE RA INB OW is 
sent second class mail. You 
must notify us of a new address 
when you move . Notification 
should reach us no later than 
the 15th of the month prior to 
the month in which you change 
your address. Sorry, we ca nnot 
be responsible for sending 
another copy when you fail to 
notify us. 

Your mailing label also 
shows an account number and 
the subscription expiration 
date . Please indicate this ac­
count number when renewing 
or corresponding with us. It 
will he lp us help you better and 
faster . 

For Canadian and other non­
U.S . subscribers, there may be 
a mailing address shown that is 
different from our ed itorial o f­
fice address. Do not send any 
corresponden ce to that mai l­
ing address. Send it to our ed i­
torial offices at Falsoft, In c. 
The Falsoft Building, P.O. Box 
385, Prospect , KY 40059. This 
applies to eve ryone except 
those whose subscriptions are 
through our distributor in Au s­
tralia . 
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1!141 
1!142 
1!143 
1!144 
1!145 
1!146 
1!147 
1!148 
1!149 
1!15!1 
lfl5l 
1111" 
lfl54 
11155 
11156 
1!157 
11158 
1!159 
1!1611 
1!161 
1!162 
l fl63 
1!164 
lj;J65 
1116 6 
11167 
11168 
11169 
111711 
11171 
11172 
11173 
11174 
11175 
11176 
11177 
11178 
11179 
111811 
11181 
11182 
11183 
11184 
11185 
11186 
11187 
11188 
11189 
111911 
11191 
11192 
11193 
11194 
11195 
1!196 
11197 
11198 
1!199 
111111 
11111 
11112 
11113 
11114 
11115 
11116 
11117 
11118 
11SJ9 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
11211 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
11311 
1131 
1132 
1133 
1134 
1135 
1136 

721 
726 
758 
764 
7811 
786 
823 
829 
843 
848 
852 

1222 

2 
2 
2 
2 
3 
3 
3 
3 
2 
2 
2 
3 
1 (* 

Fcolor(path , $ill); 
y :- 175 · Round(Logll1(1.15*resu1ts[24]) * 11"11); 
Setdptr(path, 16, y); 
For 1oopcount :- l TO 24 DO BEGIN 

x :- 16 + (1oopcount * 15); 
y :- 175 · Round(Log111(1.15*results[loopcount]) 
Linem(path, x , y); 

END; 
Fcolor(path , $112 ) ; 
Curon(path); 

END; 
FOR l oop2 :- 1 TO 47 DO 

* 1!1)1); 

11 
11 
l1 
11 
11 

1 * Printmuf - print results on printer. 
1 *) 
1 PROCEDURE Printmuf (VAR path : text); 
1 

11 1 
11D 1 

-4D 1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 

-8D 
-2 3D 

-3943D 
-3943D 

l1 
12 
48 
78 

1112 
117 
141 
1511 
2112 
251 
326 
375 
384 
41111 
42 1 
435 
439 
465 
491 
557 
583 
6119 
678 
692 
72 6 
741 
756 
8!19 
823 
827 
842 
879 
893 
932 
973 

11115 
111611 
11112 
1116 
1128 
1143 
11811 
1194 
l2118 
1237 
1274 
1289 
13!14 
1322 
1341 
1355 
1394 
14 35 
1477 
1491 
1519 
1539 
1558 
1586 
16114 
1623 
1644 
1662 
1681 
1695 
1699 
1753 
1811 
18 58 
1872 

3 
2 
2 
3 
4 
2 
3 
3 
4 
3 
2 
2 
2 
2 
2 

4 
3 
2 
3 
4 
3 
2 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

VAR 
integer; 
integer; 
real; 

loopl, loop2 
x, y 
oft,hpf,muf 
graph ARRAY [1. . 8!1,)1 .. 48] OF char; 

BEGIN 
Rewrite(path, printpath); 
Vrite1n(path); Vriteln(path) ; Vriteln(path) ; Yriteln(path); 
Yriteln(path , title); Vriteln(path); 
Vrite(path, ' Prediction for: ' , name); 
IF (call[1] <> Chr(!l)) THEN 

Yrite(path, ', ' , call) ; 
Vriteln(path) ; 
Vrice(path,' Date : ',day: 2:9,' ',moname: 3 , ' ') ; 
Vriteln(path,'SSN : • ,sunspot :3:11 , ' Flux: ',flux:3 :11); 
llrite(path,' To: ',ocntnt,' ( ' , ocity, ' , ',ocntry,'). '); 
Vrite ln(path, 'Lac: ',olat : 6 : 2,' Lon : ',olon :7:2); 
Yrite ln(path) ; 
llrite(path,' HOUR OFT(MHZ) MUF(MHZ) HPF(MHZ) ') ; 
llriteln(path ,' HOUR OFT(MHZ) MUF(MHZ) HPF(MHZ) ' ); 
FOR 1oop1 :- 1 to 12 DO BEGIN 

loop2 :- 12 + loop1; 
oft :- jl.85 * results[loopl] ; 
hpf :- 1.15 * results[loopl]; 
Yrite(path , loopl: 9, ' . ' , oft : 6 : 1,results [loop1] : 9: 1,hpf : 9: 1); 
oft :- 11. 85 * results[loop2]; 
hpf :- 1.15 * results[loop2]; 
Yriteln(path , loop2:ll,'. ',oft:6 : l,results [loop2] :9:1,hpf:9:1) ; 

END; 
Vriteln(path, Chr($13), Chr($1B), Chr($38)); 
FOR 1oop1 :- 11 TO 48 DO 

FOR loop2 :- 1 TO 8jl DO 
graph[loop2,1oopl] :- ' '; 

FOR loop1 :- !1 TO 6 DO BEGIN 
y :- 8 * loopl; 
FOR 1oop2 :- 1 TO 8!1 DO 

graph[loop2,y ] :- '·'; 
END; 
graph[ l , jl ] :- '1'; graph[l5.!1] :- '2' 
gr aph[3!1,111 :- ' 4 ' ; graph[35,!1] :- '5' 
graph[ 42 ,!1] :- '7'; graph[45,11] · - '8' 
graph£ 511 . 111 :- '1'; graph[5l,ll] :- 'II' 
gr aph£ 66,11 ] :- 'j;J' ; graph[74,11] :- '3 ' 
FOR loopl :- 2 TO 111 DO BEGIN 

x :- Round(loglll(loopl)*5)1); 
FOR loop2 :- 1 TO 47 DO 

graph[ x ,loop2 ] :- ']'; 
END; 
FOR loopl :- 2 TO 3 DO BEGIN 

x :- Round(logljl(1)J*loopl)*5)1); 
graph [x,loop2 ] :- 'I'; 

END; 
FOR loopl :- 1 TO 47 DO BEGIN 

graph[l,loopl] :- ']'; 
gr aph [8jl ,loopl ] :- ']' ; 

END; 
graph[1,8] :- '4'; graph[1,16] :- '8' 
graph[2,24] :- '2'; graph[1,32] :- '1' 
graph[1 ,411 ] :- '2'; graph[2,411J :- 'II' 
graph[ 2 , 48] :- '4'; 
x :- Round( logljl(l.l5*results[24])* 511) ; 
graph[x,ll] :- ' 0'; 
graph[x,48] :- '0' ; 
x :- Round(log1!1(!1. 85*results[24])*511) ; 
graph [x.II J :- •••; 
gr aph[ x,48] :- •• • ; 
x :- Round(loglll(results[24]) * 511); 
graph[ x,IIJ :- ' * ' ; 
graph [x,48] :- '*'; 
FOR loopl :- l TO 23 DO BEGIN 

y :- 2 * loopl; 

graph[24 ,11 ] :- '3' 
graph [39 ,!1 ] :- '6' 
graph[48,11J :- '9' 
graph£65,)1] :- '2' 
graph [75,,] :- '9' 

graph[l,24] :- '1' 
graph[2,32] :- '6' 
graph[l,48] :- '2' 

graph [Round(loglll (l.l5*results [loopl])*511), y ] :- '0 '; 
graph[Round(loglll(ll.85*results[loopl])*5!1),y] :- ' "'; 
graph[Round (logll1(results [loopl])*511), y] :- '*'; 

END; 
FOR loopl :- jl TO 48 DO BEGIN 



1137 1887 
1138 l9j12 
1139 1949 
114!1 1958 
1141 1972 
1142 2!1!16 
1143 2!1!19 
1144 2!112 
1147 !I 
1148 !I 
1149 !I 
115!1 ll 
1151 !I 
1152 !I 
1153 !I 
1154 14 
1155 17 
1156 27 
1157 37 
1158 47 
1161 !I 
1162 !I 
1163 69 
1164 91 
1165 113 
1166 135 
1167 157 
1168 179 
1169 2!15 
117!1 231 
1171 258 
1172 284 
1173 3ljl 
1174 336 
1175 341 
1176 341 
1177 353 
1178 368 
1179 378 
118!1 384 
1181 384 
1182 39!1 
1183 39 6 
1184 411 
1185 414 
1186 414 
1187 42!1 
1188 426 
1189 432 
119!1 448 
1191 454 
1192 46!1 
1193 466 
1194 472 
1195 478 
1196 484 
1197 49!1 
1198 496 
1199 515 
12!1!1 515 
12~1 521 
12132 533 
12!13 538 
12134 55!1 
12!15 562 
12136 574 
12!17 59ll 
12138 596 
12139 6jl8 
12lll 613 
1211 625 
1212 637 
1213 649 
1214 665 
1215 671 
1216 677 
1217 693 
1218 699 
1219 7!15 
122!1 711 
1221 717 
1222 723 
1223 729 
1224 735 
1225 741 
1226 744 
PROC NAME 

!1 SKIPKUF 
1 DIISET 
2 FON'r 
3 SELECT 
4 01/SET 
5 CUROFF 
6 SCAU:Sll 

FOR loop2 :• 1 TO Bjl DO 
4 1/rite(path, graph[1oop2,1oop1]); 
3 llriteln(path); 
3 END; 
2 1/riteln(path, Chr($1B), Chr($36), Chr($14)); 
2 Page(path); 
2 C1ose(path); 
2 END; 
1 (* 

* Doagain - is another prediction desired? 
*} 

PROCEDURE Doagain(VAR path : text); 

BEGIN 
1/rite(path, 'Do another MUF prediction 
Prompt(path); 
Reset(path); 
Readln(path, answer); 
Rewrite(path); 

END; 
BEGIN 

mo[1 ) :- 31; mo[2) :- 28; 
mo[3] :- 31; mo[4) :• 3!J; 
mo [5) :• 31; mo[6) :• 3!J; 
mo[7] :• 31; mo [S] :• 31; 
mo(9] :• 3!J; mo(1ll] :• 31; 

(Y/N) 1 

mo(11] :• 3jl; mo(l2) :• 31; 
moarray [l) :• 'JAN' ; moarray[2] 
moarray[3) :• 'MAR'; moarray[4) 
moarray[5) :• 'MAY'; moarray[6) 

:• 'FEB'; 
:• 'APR'; 
:• 'JUN'; 

'); 

7 SETDPTR 
8 BOX 
9 LINE 

1!1 CURXY 
11 LINEM 
12 FCOLOR 
13 CURON 
14 01/END 
15 LOGljl 
16 NORM 
17 CLRSCRN 
18 LOGO 
19 HEADER 
2!1 INIT 
21 MENU 
22 GETDAT 
23 ASKABORT 
24 IIANTPRNT 
25 HOURKUF 
26 ACS 
27 RPOIIER 
28 CHECKVAL 
29 SGN 
3!1 MINUSEXP 
31 COMPMUF 
32 SHOI/KUF 
33 GRAPHKUF 
34 PRINTMUF 
35 DOAGAIN 

7 
8 
9 

1!1 
11 
12 
l3 
14 
l6 
15 
17 
18 
21 
23 
26 
3l 
36 
39 
46 
41 
42 
43 
44 
45 
54 
56 
58 
63 
72 

74 
74 
74 
41 
74 
28 
21 
21 

137 
76 
2!1 

234 
26 

292 
967 
712 
291 

75 
1927 

39 
49 
68 
76 
41 

2311 
242 
853 

2913 
48 

9856 

19 
1ll 
lll 

2 
1!1 

2 
2 
2 

17 
2 
2 

32 
4 
4 

36 
36 
2ll 

5 
169 

5 
5 

ll 
5 
5 

58 
18 
38 

3983 
4 

5329 

12 
12 
12 
12 
12 
12 
12 
12 
17 
17 
13 
15 
15 
18 
19 
22 
16 
15 
17 
27 
17 
18 
17 
27 
39 
16 
23 
18 
15 

594 

8 
9 

lll 
11 
12 
13 
14 
15 
17 
16 
18 
19 
22 
25 
311 
34 
38 
4ll 
54 
42 
43 
44 
45 
46 
55 
57 
62 
71 
73 

ll 
11 
9 
11 
11 
9 
ll 
11 
ll 
9 
ll 

354 
54 
12 

117 
459 
125 

54 
9 
11 
11 
ll 
ll 
!I 

22 
41 
86 

231 
55 

1821 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
1 
1 
1 
1 
1 
2 
1 
1 
1 
2 
2 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 
4 
3 
3 
2 

moarray [7] :• 'JUL'; moarray (B} :• 'AUG '; 
moarray(9] :• 'SEP'; moarray[1ll) :• 
moarray(11] :• 'NOV'; moarray[12] :• 
printout :• FALSE; 

'OCT'; 
'DEC'; 

1226 Lines of source code compiled with no errors found 

Rewrite(screen, window); 
Dvset(screen, 7 , !J, !J, 8!1, 
Font(screen, 2llll. 1); 
Select(screen); 

Actual Heap - 7863 
Actual Stack • 4428 

Free Memory • 3657 

2 
2 
2 
2 
3 
2 

24, !1. 1, 1); 

Logo(screen); 
Header(screen); 
Vriteln(screen, 
Init; 

'Initializing program ... '); 

REPEAT 
Henu(screen); 
Getdat(screen); 
Askabort(screen); 

UNTIL ((answer- 'Y') OR (answer- 'y')); 
llantprnt(screen); 
Compmuf(screen); 
Showmuf(screen); 
Graphmuf(screen); 
IF printout THEN 

Printmuf(printer); 
Doagain(screen); 
Owend(screen); 
1/HILE ((answer • 'Y') OR (answer • 'y')) DO BEGIN 

REPEAT 
Header(screen); 
1/rite(screen, 'Use same geographic area for prediction (Y/N) 
Prompt(screen); 
Reset(screen); 
Readln(screen, answer); 
Rewrite(screen); 
IF ((answer - 'N') OR (answer • 'n')) THEN 

Henu(screen); 
1/rite(screen, 'Use same date and Sunspot/Flux number (Y/N)1 
Prompt(screen); 
Reset(screen); 
Readln(screen , answer); 
Rewrite(screen); 
IF ((answer • 'N') OR (answer • 'n')) THEN 

Getdat(screen); 
Askabort(screen); 

UNTIL ((answer- 'Y ') OR (answer • ' y ') ); 
~antprnt(screen); 

Compmuf(screen); 
Showmuf(screen); 
Graphmuf(screen); 
IF (printout) THEN 

Printmuf(printer); 
Doagain(screen); 

2 Owend(screen); 
2 END; 
1 END . 

PSEC 
74 

1 
2 
3 
4 . 
5 
6 

PSIZE 
761 

86 
38 
21 
78 
2l 
28 

LOCAL 
821 

2 
2 
2 
2 
2 
2 

STACK 
25 
12 
12 
12 
12 
12 
12 

CSEC 
77 

2 
3 
4 
5 
6 
7 

CSIZE 
211 

11 
11 
11 
ll 
9 
9 

') ; 

'); 

Hint . .. 

Handy Work 
Window 

Using the overlay window command. 
OWSET, in a couple of short procedures, a 
"work window" can be opened over the top of 
OS-9 or BASIC09 screens where there is work 
underway. Such a nondestructive window 
takes on the characteristics of the window it 
overlays - that is, it opens with either the OS-
9 or the BASIC09 prompt. BASIC09 is used to 
create the two procedures: 

PROCEDURE ww 
RUN gfx2(.0W5ET-,l,2,2,30, 
20,2,0) 
RUN gfx2( · soLDSW", · ow-) 
PRINT"Worl< window_ • 
RUN gfx2( · soLDSW". · orr · ) 
END 

PROCEDURE qww 
RUN gfx2 ( · owEND.) 
END 

The procedures are then saved under the name 
of the first: save* ww, and subsequently 
packed: pacl<* ww. 

The final step is to edit the startup file by 
adding load ww to whatever else is found in 
it. On a 512K machine, runb and gfx2 
should also be added to startup to get quick 
response from the work window call. At the 
OS-9 prompt you merely type ww and press 
ENTER, or type qww and press ENTER to ex it 
to your main window. If at the BASIC09 

prompt, then $ww or $qww would be needed. 

July 1988 
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Racksellers 

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

ALABAMA GEORGIA MASSACHUSETTS (cont'd) 
Birmingham Jefferson News Co. Atlanta Border's Ipswic h Ipswich News 
Brewton McDowell Electronics Bremen Bremen Electronics/Radio Shock Li ttleton Computer Plus 
Florence Anderson News Co. Forest Pork Ellers News Center Lynn North Shore News Co. 
Greenville M & B Eleclronics Jesup Radio Shock Swansea Newsbreok. Inc. 
Madison Madison Books Thomasville Smokehouse Newsslond 

MICHIGAN Monlgomery Trade 'N' Books Toccoa Martin Music Radio Shock 
Tuscaloosa Injun John's. Inc. Allen Pork Book Nook. Inc. 

IDAHO Birmingham Border's Book Shop 
ALASKA Boise Book Shelf. Inc. Durand Robbins Electronics 
Fairbanks Arrow Appliance/Radio Shock Moscow Johnson News Agency E. Detroit Merit Book Center 

Electronic World Harrison Harrison Radio Shock 

ARIZONA ILLINOIS 
Hillsdale Electronics Express/Radio Shock 

Cottonwood A & W Graphics Co. Belleville Software or Syslems Holland Fris News Company 

Lake Havasu Champaign Bookmark Muskegon The Eight Bit Corner 

Cily Book Nook Chicago B. Dolton Booksellers 
Niles Michiono News Service 

Phoenix TRI-TEK Computers Decolur Book Emporium Perry Perry Computers 

Tempe Books. Etc. K-Mort Plaza Riverview Riverview Book Store 

Computer Library Northgote Moll Roseville New Horizons Book Shop 

Tucson Anderson News Co. East Moline Book Emporium MINNESOTA 

ARKANSAS Evanston Norris Center Bookstore Burnsville Shinder's Burnsville 

Foyettevrlle Vaughn Eleclronics/Rodio Shock Kewanee Book Emporium Crystal Shinder's Crysta l Gallery 

Ft. Smith Hot Off the Press Newsstand Lisle Book Nook Edina Shinder's Leisure Lone 

Little Rock Anderson News Co. Lombard Empire Periodicals Minneapolis Shinder's (2 Locations) 
Newton Bill's TV Radio Shock Minnetonka Shinder's Ridge Square 

CALIFORNIA Paris Book Emporium Roseville Shinder's Roseville 
Berkeley Lyon Enterprises Peoria Book Emporium St. Paul Shinder's Annex 
Citrus Heights Software Plus Sheridan Vi llage Shinder's Maplewood 
Grass Valley Advance Radio, Inc. Westlake Shopping Center Shinder's St. Pauls 
Hollywood Levily Distributors Illinois News Service Willmar The Photo Shop 

Stef-Jen. Inc. Springfield Book Emporium 
MISSOURI La Jolla Butler & Moyes Booksellers Songomon Center North 

Los Angeles Circus ot Books (2 Locations) Town & Country Shopping Ctr. Farming ion Roy's TV & Radio Shack 

Marysvi lle Book land Sunnyland Book Emporium Flat River Ray's TV & Radio Shock 

Napa Bookends Bookstore West Frankfort Paper Place Florissant Book Brokers Unlim ited 

Oakland DeLouer's News Agency Wheeling North Shore Distributors Jeffe rson Cily Cowley Distributing 

Sacramento Delbert 's Readeroma Kirksville T&R Electronics 

Tower Magazine INDIANA St. Louis Book Emporium 

San Francisco Booksmith Angola D & D Electronics St. Robert Bailey's TV & Radio 

Bookworks Radio Shock 
MONTANA 

Castro Kiosk Berne White Cottage Electronics 

Sonia Monico Midnight Special Bookstore Bloomington Book Corner Butte Plaza Books 

San Jose Computer Literacy Bookshops Columbus Micro Computer Systems. Inc. NEBRASKA 

Santa Rosa Sawyer's News. Inc. Crowtordsville Koch's Books Lincoln Nebraska Bookstore 
Stockton Harding Way News Dyer Miles Books Omaha Nelson News 

Paperbacks Unlimited Franklin Gallery Book Shop 

Sunnyvale Computer Literacy Fl. Wayne Michiono News Service NEVADA 

Torrance El Camino College Bookstore Garrett Finn News Agency. Inc. Corson Clly Bookcellor 
Indianapolis Booklond. Inc. Los Vegas Hurley Electronics 

COLORADO Borders Bookshop Steve's Books & Magazines 
Aurora Aurora Newsstand Delmar News NEW HAMPSHIRE 
Colorado Indiana News Keene Radio Shack Associate Store 

Springs Hathaway's Southside News Manchester Bookwrights 
Denver News Gallery Lebanon Gallery Book Shop 
Glenwood Mart insville Radio Shock 

West Lebanon Verham News Carp. 

Springs The Book Train Richmond Voyles News Agency. Inc. NEW JERSEY 

Grand Wabash Mitting's Electronics Atlantic Cily Atla ntic Cily News Agency 

Junction Reodmore Book & Magazine Cedar Knolls Vi llage Comp uter & Software 
Longmont Cily Newsstand IOWA Clinton Micro World II 

Davenport Interstate Book Store Pennsville Dove's Elect. Radio Shock 
DELAWARE Des Moines Thackery·s Books, Inc. Rockaway Software Station 
Middletown Delmar Co. Foirtield Kre mers Books & Gifts NEW MEXICO Newark Newark Newsstand 
Wilmington Normor. Inc.-The Smoke Shop KANSAS Alamogordo New Horizons Computer Systems 

Hutchinson Crossroads. Inc. Albuquerque Page One Newsstand 
DISTRICT OF COLUMBIA Topeka Palmer News. Inc. Santa Fe Downtown Subscription 
Washington. Town Crier of T opeko. Inc. NEW YORK 

DC Chronichies Wellington Dondy's/Radio Shock Dealer Amherst Village Green-Buffalo Books 
NewsRoom Wichita Lloyd's Radio 
World News. Inc. 

Brockport Lift Bridge Book Shop. Inc. 
KENTUCKY Brooklyn Cromland. Inc. 

FLORIDA Hazard Daniel Boone Gulf Mart Elmira Heights Southern Tier News Co .. Inc. 

Boca Raton Great American Book Co. Henderson Matt's News & Gifts Fredonia On Line: Computer Access Center 

Clearwater The Avid Reader Hopkinsville Hobby Shop Hudson Falls GAWest&Co. 

Cocoa The Open Doer louisville Hawley-Cooke Booksellers (2 Locations) Huntington Oscar's Bookshop 

Donia Dania News & Books Paducah Radio Shock Johnson City Unicorn Electronics 

Davie Software Plus More LOUISIANA 
New York Barnes & Noble-Sales Annex 

Fl . Lauderdale Bob's News & Book-Store Balon Rouge Cily News Stand 
Coliseum Books 
Eastern Newsstand 

Clarks Out a t Town News lockport TV Doctor/Radio Shock Grand Central Station. Track 37 
M ike's Electronics Distrib utor New Orleans Sidney's News Stand Uptown 

Gainesville Paper Chose Monroe The Book Rock 
200 Pork Ave .. (Pan Am #1) 

Jacksonville Book Co. 
55 Water Street 

North Miami MAINE World Trade Center #2 

Beach Almer Bookstore Bangor Magazines. Inc. First Stop News 

PonomaCIIy Boyd-Ebert Corp. Brockton Voyager Bookstore Idle Hours Bookstore 

Pensacola Anderson News Co. Caribou Radio Shack International Smoke Shop 

Pinellas Pork Wolf's Newsstand Oxford Books-N-Things Jonll Smoke 

South Sanford Radio Shock Penn Book 

Pasadena Poling Place Bookstore MARYLAND 
Software City 

Starke Record Junction. Inc. College Pork Universily Bookslore 
State News 

Radio Shack Dealer 
Wolden Books 

Sunrise Sunny's a t Sunset MASSACHUSETTS 
World Wide Media Services 

Pawling Universal Computer Service 
Ta llahassee Anderson News Co. Boston Eastern Newsstand Rochester VIllage Green 

DuBey's News Center Brockton Voyager Bookstore World Wide News 
Titusville Computroc Cambridge Out Of Town News Woodhaven Spectrum Projects 
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NO~TH CAROLINA 
Cary News Center in Cary Village 
Chapel Hill University News & Sundry 
Charlotte Newsstand Inti 
Hickory C2 Books & Comics 
Jacksonville Michele's. Inc. 
Kernersville K & S Newsstand 
Marion Boomers Rhythm Center 
Winston-Salem K & S Newsstand (3locations) 

OHIO 
Akron 
Canton 
Chardon 
Cincinnati 
Cleveland 
Columbiana 
Columbus 

Dayton 

Dublin 
Fairborn 

Findley 
Kent 
Lakewood 
Lima 
Miamisburg 
Parma 
Toledo 
Warren 
Xenia 
Youngstown 

OKLAHOMA 
Oklahoma 

City 
Taklequah 
Tulsa 

O~EGON 
Eugene 
Portland 

Salem 

PENNSYLVANIA 
Allentown 
Altoona 
Bryn Mawr 
Corry 
FeasteNille 
King of Prussia 
Malvern 
Reading 
Temple 
West Chester 
Wind Gap 
York 

RHODE ISLAND 

Rainbow News ltd. 

Churchill News & Tobacco 
Little Professor Book Center 
Thrasher Radio & TV 
Cinsoft 
Erieview News 
Fidelity Sound & Electronics 
B5 Software 
Micro Center 
The Newsstand 
Books&Co. 
Huber Heights Book & Card 
Wilke News 
Wright News & Books 
Book Barn 
News-Readers 
Wilke's University Shoppe 
Open Book 
The News Shop 
Lakewood International News 
Edu-Caterers 
Wilke News 
Bookmark Newscenter 
Leo's Book & Wine Shop 
Book Nook, Inc. 
Fine Print Books 
Plaza Book & Smoke Shop 

Merit Micro Software 
Thomas Sales. Inc. dbo Radio Shack 
Steve's Book Store 

libra Books - Book Mark 
Fifth Avenue News 
Rich Cigar Store. Inc. 
Sixth & Washington News 
Capitol News Center 
Checkmate Book 

Owl Services 
Newborn Enterprises 
Bryn Mawr News 
Corry Books & Cards 
Global Books 
Gene's Books 
Personal Software 
Smith's News & Card Center 
Software Corner 
Chester County Book Co. 
Micro World 
The Computer Center of York 
Tollgate Bookstore 

Newport Bellevue News 

SOUTH CAROLINA 
Charleston Hts. Software Haus. Inc. 
C lemson Clemson Newsstand 
Florence Ray's # 1 
Greenville Palmetto News Co. 
Sportonburg Softwore City 

TENNESSEE 
Brentwood 
Chattanooga 

Dickson 
Knoxville 

Memphis 
Nashville 

Smyrna 

TEXAS 
Big Spring 
Desoto 
Elgin 
Harling ton 

Bookworld #5 
Anderson News Co. 
Guild Books & Pertodicals 
Highland Electronics 
Anderson News Co. 
Davis-Kidd Bookseller 
Computer Center 
Davis-Kidd Booksellers 
Mosko's Place 
R.M. Mills Bookstore 
Delker Electronics 

Poncho's News 
Maxwell Books 
The Homing Pigeon 
Book Mark 

UTAH BRITISH COLUMBIA (coni' d) 
Provo Valley Book Center Chilliwack Charles Parker 

Coquitlam Cody Books LTD 
VIRGINIA Coortenay Rick's Music & Stereo 

Danville K & S Newsstand Dawson Creek Bell Radio & TV 
Hampton Benders Golden T aks Home Furnishings 
Norfolk 1-0 Computers Kelowna Telesoft Marketing 

Turn The Page Langley Longley Radio Shock 
Richmond Volume I Bookstore Nelson Oliver's Books 

WASHINGTON New West-

Port Angeles Port Book & News minster Cody Books LTD 

Seattle Adams News Co .. Inc. Parksville Parksville TV 
Bulldog News Penticton D.J.'s 

Tacoma B & I Magazines & Books Four Corner Grocery 

Nybbles 'N Bytes Sidney Sidney Electronics 
Smithers Wall's Home Furniture 

WEST VIRGINIA 
Squomish Kotyk Electronics 
Vancouver Active Components 

Huntington Nick's News Friendlyware Computers 
logon Stan's Electronics & Radio Shock Granvil le Book Co. 
Madison Communications. LTD Siliconnections Books LTD 
Parkersburg Valley News SeNice tOO Mile 
South House Tip Top Radio & TV 

Charleston Spring Hill News 

WISCONSIN 
MANITOBA 
Altona LA. Wiebr Ltd. 

Appleton Badger Periodicals Lundar Goranson Elec. 
Cudahy Cudahy News & Hobby Morden Central Sound 
Kenosha R.K. News, Inc. The Pas Jodi's Sight & Sound 
Madison PicA Book Selkirk G.L. Enns Elec. 

University Bookstore Virden Archer Enterprises 
Milwaukee Juneau Village Reader Winnipeg J & J Electronics ltd. 
Waukesha Holt Variety 

NEW BRUNSWICK 

ARGENTINA 
Moncton Jeffries Enterp rises 

Cordoba Information Telecommunicationes Sussex Dewitt Eiec. 

AUSTRALIA 
NEWFOUNDLAND 
Botwood Seaport Elec. 

Blaxland Blaxland Computers Carbonear Slade Realties 
Kingsford Paris Radio Electronics 

CANADA: 
NOVA SCOTIA 

ALBERTA 
Halifax Atlantic News 

Banff Banff Radio Shack ONTARIO 
Bonnyville Paul Tercier Angus Micro Computer SeNices 
Brooks Double ··D" A.S.C. Radio Shock Aurora Compu Vision 
Calgary Billy's News Concord Ingram Software 
Claresholm Radio Shack Associated Stores Exceter J. Macleane & Sans 
Drayton Valley Langard Electronics Hanover Modern Appl iance Centre 
Edmonton CMDMicro Huntsville Huntsville Elec. 
Edson Radio Shack. asd Kenora Donny "B" 
FaiNiew D.N.R. Furniture & TV Kingston T.M. Computers 
Fox Creek Fox City Color & Sound Listowel Modern Appl iance Centre 

A.S.C. Radio Shack South River Max TV 
Ft. Saskatche- Dennis TV 
wan Ft. Mall Radio Shack. ASC QUEBEC Grande LaSalle Messageries de Presse Benjamin Enr. 

Cache The Stereo Hut 
Grande Pont. Rouge Boutique Bruno Laroche 

Centre The Book Nook Ville St. Gabrie l Gilles Comeau Enr/Radio Shack 

Hinton Jim Cooper SASKATCHEWAN 
lnnisfail L& S Stereo Assiniboia Telstar News 
lee om be Brian's Electronics Estevan Kotyk Electronics 
Leduc Radio Shack Associated Stores Moose Jaw D&S Computer Place 
Lethbridge Datatron Nipiwan Cornerstone Sound 
lloydminster lloyd Radio Shack Regina Regina CoCo Club 
Okotoks Okotoks Radio Shack Software Supermarket 
Peace River Radio Shack Associated Stores Saskatoon Everybody's Software Library 

Tavener Software Shellbrooke Gee. Laberge Radio Shack 
St. Paul Walter's Electronics Tisdale Paul's SeNice 
Stettler Stettler Radio Shack Unity Gra nt's House of Sound 
Strathmore Wheatland Electronics 

YUKON Taber Pynewood Sight & Sound 
Westlock Westlock Stereo Whitehorse H & 0 Holdings 

Wetasklwin Radio Shack 

BRITISW COLUMBIA JAPAN 
Burnaby Compulit Tokyo Amenca Ado. Inc. 
Burns Lake VT. Video Works 
Campbell PUERTO RICO 

River TRS Electronics San Juan Software City 

Also available at all B. Dalton Booksellers, and 
selected Coles - in Canada, Waldenbooks, Pickwick 
Books, Encore Books, Barnes & Noble, Little 
Professors, Tower Book & Records, Krach's & 
Brentano's, and Community Newscenters. 
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Advertisers 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. 

After Five Software .. .... . .. ... 149 
Alpha Products .. .. ........ ... . 21 
Alpha Software Technologies 113 
Burke & Burke .. ... . . .......... 39 
Cer-Comp ............. .. ... 78, 79 
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• Features 
Ne"" d to 

Adde ••aster!! pata IYI 

• Data Merge capability to interface with our OS-9 Text 
Formatter- perfect for using data master information 
imbedded in letters. forms. and niore! 

• Expanded file list display capabilities make it easier to 
scan through your data files. 

Update for current users: 
Data Master users can receive this new version by 
ordering "Data Master Update" for only SIO. fData 
Master registration card must be on fi/e!J 

by BJ Chambless 

Simplify with pull-down menus 
All options are available from anywhere in the program. 

To make it even simpler, each menu option can be invoked 
by a single character! 
Dialog boxes 

Pop-up windows display current settings and available 
choices. 
Unique LIST display format 

J· IRON CROSS Youviewdataineasy-to-readrows&columns.Fromthis 
easy-to-read screen you may edit your data, without hav-

by John & Michael Galus ing to exit. Mass changes are a snap! 
'~/fhe German invasion of Russia Forevenmorepower,useanaccesskeytoselectivelydis-
. >r began at 0300 on 22 June 1941. playasubsetofrecordsandcanchangethemrightonthe 

f h screen! \ .• . Two massive armies aced eac 
other in a titanic struggle which Compatibility with OS·9 Profile & Data Bank 
wou ld decide World War II. The You won't lose any of your valuable datal 

object of IRON CROSS is to Easy Expansion 
defeat the Russian forces con- with re-definition of records and transfer of files. 

tro lled by the computer & to Elements & Records: 
take contro l of the Russian cities. Each record can contain up to 512 characters used within 

Requires 64K, Ext. Basic, Disk. $24.95 35 elements. Elements are defined as: alphanumeric 
L.,.-------~--------,r-_. (descriptive data), math (real numbers including dollars & n . Screen Star em u by Sco!:f Cabit 

Alsd)vaifabtefrom Radio Shack 
throughExprissprder Software 

Screen Star implements the popular WordS tar editing 
capabilities. If you know WordStar ywalreiJdy know how 
to use Screen Star! 
• Edit files larger than memory since Screen Star uses the 

disk as an extension of memory: 
• Block Commands - with a keystroke you can mark the 

start and end of a block, then move, copy, or delete the 
block. 

• Cursor Movement is easy with an array of commands to 
move left or right one character, or one word, or one line; 
scroll forward or back one line, one screen, one block; 
jump to the start or end of the line or the screen, block, 
or file. 

cents), date, and derived (formulas calculated from other ele· 
ments in the same record). You can store any type of data 
using these field types! 

• Closing Commands let you exit the editor with or with· 
out save, and can import or export files whenever you 
need them. 

• Smart Speller is included. 
• Parameter commands personalize your environment. 
• Access the OS·9 Shell. 
• Up to 10 functions keys can be defined py CoCo 3 users 

for fast, repetitive functions. 
• Use with the Text Formatter for a full word processing 

team. Simply imbed the Text Formatter commands in your 
Screen Star file and It will be printed in style! 

• Level 1 & Level 2 are supported and both versions are 
included. 

Requires OS·9 Disk 
With Text Formatter 

$49.95 
$74.95 

can or write to: 

Display & Entry Screens 
Design up to 9 different screen formats for data display 

and data entry for each data base. This is helpful for access­
ing your data for different purposes. 
Sorts & Selections: 

Up to 9 different access keys can be defined. These are 
used for displaying data on the screen or selecting data for 
printing. You may use several levels of sorts as well as log_,. 
cal operators to select just the right data. A powerful genenc 
search is also available. 
Reports: 

See your data any way you want by designing your own 
reports I Data Master offers easy-to-use tools to design pro­
fessional reports including report headings, titles, column 
headings, automatic page numbers, column totals, and 
more. Store up to 9 report formats for each data base. 
File Management 

Built-in file management capabilities allow easy fi le 
manipulation for transferring data files, renaming data files, 
expanding data files, and more. 
Upload/Download 

Data Master can read and write standard sequential files 
which aids in data transfer between DynaCalc and many 
others . 
Full keyboard ease 

taking full advantage of the CoCo 3's cursor and function 
keys. 
OS·9 accessible 

Even while operating within Data Master. 

Requires OS·9 Level II, 
CoCo 3, 512K $64.95 

An easy way to get beai:Jtiful &ocuments and letters with 
OS-9, Text Formatter interfaces with any editor that pro· 
duces standard ASCII text files, 

Features include left and right justification, page breaks. 
special spacing, automatic pagination, automatic page 
numbering, centering, Indenting, tabs, and sending 
escape and control codes to your printer as well as sophis­
ticated headers and footers. Special functions include 
macros for often used sequences, relative arguments. up­
per and lower case modes, nonprintable remarks, and morel 

Requires OS·9 $34.95 

• Find & Find/Replace Commands makemass changes and 
searches a snap. 

• Pop-Up Help Menus, are as close as a keystroke. ~~UTERWARE - 16191436-3512 

~ ~......... Box 668 • EnCinitas, CA • 92024 

call or write today for 

FREE Catalog 
Color Connection 

This is the most comprehensive modem package for the CoCol All protocols are 
supported including Compuserve Protocol B. XMODEM, and XON/XOFF. Auto dial 
feature for both Hayes compatible and some Radio Shack modems. You can use all 
baud rates when using the Radio Shack Deluxe RS232 program pack I Printer baud 
rates are selectable. 

You can print from the buffer and files bigger than the buffer can be uploaded and 
downloaded. Download direct to disk with automatic XON/XOFF protocol. Single 
key macros allow easy entry of often used passwords and IDs. Hl·res screens with 
a choice of colors are used. All printable characters are available and all control charac­
ters are supported. 

RSDOS Disk 549.95 OS·9 Disk RS232 pak is required. 549.95 

Name __________________________________________ __ 

Address __________________________ ~-------=~-----
Ci ty ----------------------------- State __ Zip ____ _ 
Yes! Send me your FREE catalog! CoCo D 
VISA MasterCard 
Card " -------------------------------- Exp. ____ _ 
Signature -----------------------------------------

Item Format Price 

Shipping 6'12 % Ca lif. Sa les Tax --------------
Surface- S3 minimum. COD Add SS -------------

3% for orders over SIOO Shipping• -------------
Air or Canada - S6 minimum. TOTAL-------------

6% for orders over SIOO 
Checks are delayed for bank clearance 



'EBH=HOWARD MEDICAL COMPUTERS/ 
1690 N. Elston • Chicago, IL 60622 • oRDERs (800) 443-1444 • INauiRIESAND o RDER sTATu s (312) 278-1440 
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HMC BIG WINNERS 
DC-2 with printer port s till 
able to go the distance. $98 
J&M Disk Controller with parallel 
port/Hard Drive expansion bus makes 

· a revival with the CoCo 3. 

: New from J&M 
· DISK CONTROLLER 
· is a scaled-down version of the popular 
·. DC-2 without a parallel port. It includes 

a switch with 2 ROM sockets, JDOS, 
manual and such features as gold con­
nectors and metal box. It accesses 
double sided drives and accepts 
RSDOS 1.1 for Radio Shack 
compatability. $65 DC-4 

· : memory minder ($2 shipping) 

RS DOS ROM CHIP 
· ROM chip fits inside disk controller. 
· 24 pin fits bothJ&M and RS controller 

·. Release ll For CoCo 3 Compatibility. 
·. $25 each Reg. $40 ($2 shipping) 

· NEW FROM DISTO $129 
($2 Shipping) Super Controller II 
works with CoCo 1, 2 & 3. It buffers 
keyboard input so that no keystrokes 

are lost when disk is reading or writ­
ing. Especially useful with OS-9, but 
also works with BASIC. 

MONITOR 
Sony KV-1311 CR $499 
Regular $625 ($15 shipping) 
• Vivid Color • Vertically flat 13" 
screen • Monitor/Trinitron TV with 
remote control • 640 x 240 reso­
lution at 15MHZ .37 mm Dot pitch 
• RGB analog & digital; TTL; and 
composite inputs • VCR inputs 
• Cable to CoCo 3 $36 

WORD PACK RS $49 
CoCo Max $7845 

Basic Screen Editor $1995 

MYDOS $15 
Payrol!BAS $2995 

VIP Library $125 
VIP Writer $65 

"Guarantee" As good as Gold. 
. . Howard Medical's 30-day guarantee 

· is meant to eliminate the uncertainty 
· · of dealing with a company through 

." the mail. Once you receive our hard­
ware, try it out; test it for compat­
ibility. If you're not happy with it for 

any reason, return it in 30 days and 
we'll give you your money back (less 
shipping.) Shipping charges are for 
48 states. APO, Canada and Puerto 
Rico orders are higher. 

Hard Drive-Ready to Run! 
$499 ($9 Shipping) 20,000,000 
Bytes or the equivalent to a 125 R.S. 
SOl's on line are packed into this 
hard drive, pre installed and ready to 
run. All you need to do is plug it in 
and go! This complete easy to use 
package includes a Seagate 20 Meg 
Hard Drive, a Western Digital WD 
1002-WX 1 Controller and interface 
that plugs into slot #3 of multipack 
interface, plus the case & power sup­
ply. You even get a 1 year warranty. 
This 20 meg Hard Drive will work 
with IBM & clones. Basic driver, 
$49.95, lets you access this hard 
drive without need for OS-9. Order 
today! 

hot line 

DON'T MISS OUT, 
ORDER TODAY! 

800 I 443-1444 
WE ACCEPT VISA 

• MASTERCARD • AMERICAN 
EXPRESS • C.O.D. OR CHECKS 

• SCHOOL P. 0. 





Dear Friends. 
Thank you . 1988 rr~rka oar 

hfth yl?sr of providi~ quality 
softwarE' for the Color computer . 
Oru y your support has m:ad~ it 
posstble . So: from our hearts, Peg 
and I thank you And rem£>mber our 
promisf?··It you buy it from us, WI? 
support it If you arE> unhappy for 
any rE>aSOl\. send it back for a full 
refund W'i thin 3 0 days of purchase . 

Pyramix 
This facir~ting CoCo 3 game 

cor.tinues to .be one ot our best 
zellE-rs . Pyrsmix 1s 100% m:achine 
ls~uage written P.Xclusively to take 
advanta~e of all the poWI?r in your 
1281< CoCo 3 The Colors sre 
brilliant. the ~splucs sharp, the 
action fast. Written by Jordon 
Tsvetkoff and a product of Color­
Venture . 

The Freedom Series 
Vocal Freedom 

I've got to admtt. this is one 
rufty com.putE'r pro~sm. Vocal 
Freedom tunl3 your computer into a 
digital voice or sdund recorder . 
The optioMl Hacker"s Pac 1l't3 
you tncorporate voices or souttda 
that you rE'cord into your own 
BASIC or I1L pro~ams . Tlus is not 
a synthesizE-r. Sounds an' dig.i.tizl'd 
<lirectl y into computer m£>rnory so 
Htat voicE's or sound effl'cts souttd 
vt>ry natural. OM "off -the -shelf" 
application for Vocal Frt>t>dom is an 
autom:atlc m.essa~e-mittder Record 
a messagE' for your family into 
m.em.ory. Set Vocal Freedom on 
3utom:atic . 'W'h.en Vocal FrE>edom 
"hears" any Mise in the room.. it 

JJDr. Jrtble·s Jrograms 
r:1 r::;t fTl 11 ITilil For C o.lo~ C O'lllpUter Sof bnft 
I ~ II : :: IF :: .. .. .... S .UlCI! 1983 ITilil~m 

plays the pre-recorded rnesss~e ' 

Disk operations arE' supported . VF 
also tests m£>m.ory to take sdvsntsst.> 
of from 641< crp to s full 51 2I< . R.P.­
quires low cost smpH1iler (RS est . 
•2?7 · 1008) attd any microp:h.oM . 

Mental Freedom 
Would your fnt>ttda bE' tmpressE:>d 

tf your computer could read their 
mifl.da? 11E>ntal Freedom teal's ttw 
techniquE's of Biofeedback to 
control video game action on the 
scrt>en. Tl'lekinesi.s? Yes. you con· 
tr·ot t h£> action W'i th }'OUr thought~· 

attd emotions . Attd, oh yes, it talks 
in a per1t>ctl y Mttrrsl votcE' W1. th.out 
usifl% a spet>ch synthesizer' 
RE>qui rl's Radio Shack 's low cost 
BiofE>edback monitor. Cat. •63·6?5 

BASIC Freedom 
Do you ever typt> in BASIC 

pro~ams- -m.a:n.cra11 y, I m£>an. If you 
do, you kMw it can be s rt>s1 chore . 
Basic Frl'edom chafl%es all that It 
gj ~s you a fcrll screen editor . just 
like a word processor. but for 
BASIC programs . Onct> loadt>d tl\. i.t 
ia slvraya on-liM . It hides mv\s ­
i.hl y until you call it forth wi Ht s 
single keyprl'sa ' This pro~am ta a 
must for progrsm£>rs or snyoM who 
types in pro~ams . By Chris 
Babcock sttd s product of Color ­
Ventun• . 

Lightning Series 
These three utili tiE."s gj ~ real 

poWI?r to your CoCo 3. 
Ramdisk Lightning 

This is the bl'st Rsmdisk 
available. It lets yocr have crp to 4 
mechanical dtsk drives and 2 Ram 
drives on-line and is fully compat ­
ibll' with our printer spooler below. 

Printer Lightning 
Load it attd for~et it· ·exct:>pt for 

the versatility it g.i.ves you NE>ver 
vrai t for your printer a~ain' Printer 
runs at high speed wtulE' you 
conti:n.crl" to work at the keyboard! 

Backup Lightning 
This utility r~L>qairl's 512I< Reads 

your master disk once attd then 

makes superfast multiple disk 
backcrps on all your di.rves ' No 
neE."d to form:at blank disks first I 
Scrpports 3 5. 4 0 or 8 0 track dl·i ves . 

Prices 
CoCo 3 only 

Ram Disk Lightning_ Disk . $19 95 
Pri.ntl'r Li{l,lttning Disk ...... ... $19 . 95 
Backup Lightning.. Disk ........ $1 9. 9 5 
All thrE'e, Disk .... . . . $49 .95 
Pyram.ix, Disk. ... . . ...... $ 24 . 9 5 

CoCo 1,2, or 3 
Vocal Frl>E>dom. Disk ..... ..... .. $34 .95 
Vocal Frt>t>dcm. Hackers Psc ... $14 95 

CoCo 2 or 3 only 
tlental Freedorr~, Disk. ... . .... $ 24 . 9 5 
Basic Free-dom. Disk .. ......... $24 95 

CoCo 1 or 2 only 
VDOS. The Undisk, ramdisk tor the 
CoCo 1 o:r 2 only. TapE' ... .... . $24.95 
VDUHP. backup Undisk till's to 
single tapE' fHE'. TapE' .... ... $14 .95 
VPRINT. Print Uttdisk directory, 
TapP. . .$9 .95 

Everyone 
Add $2. 50 shipp.ing'/hand..ling 
in USA or CANUlA 

Add $5.00 to ship to other 
countries 

Dr_ Preble's Programs 
6540 outer Loop 

Louisville~ IT 40228 


