




























































































































































































































































































































































































-TS*T+1 
213~ PRINT@48~+2,CURCLU;:PRINT@4 
8,0+2,0 I FZ- ( 512 * (M-1)) ; 
214~ GN=CURCLU:GOSUB 15~~~:CURCL 
U=CV 
22~~ GOSUB 5~~~ 
221~ IF CURCLU=~ THEN GOTO 19~ 
222~ IF CURCLU>HCLU THEN GOTO 22 
5~ 
223,0 NEXT M 
224~ GOTO 3~~~ 
225~ IF CURCLU=&HFFF THEN M=M+1 
226~ NEXT 
227~ GOTO 3,0~~ 
3~~~ PRINT #1,CHR$(&H~D); 
3,0,05 PRINT#1,CHR$(&H1A); 
3~1~ CLOSE 
3~15 PRINT@48~+2~ I II II;: PRINT 
@48~+2~,LB; 
3~2~ SOUND 1~~,1~ 
3~3~ PRINT@256-32," TRAN 
SFER DONE " 
3~4~ PRINT" TAP ENTER TO TRANSFE 
R MORE II 

3~43 PRINT" TAP ANY OTHER KEY TO 
EXIT" 
3~45 A$=INKEY$ 
3~5~ IF A$="" THEN GOTO 3~45 
3,06,0 IF A$=CHR$(13) THEN GOTO 1~ 
,0 
3,07,0 CLS:END 
5,0,0,0 REM INPUT SECTOR TO BUFFER 
5,01,0 PRINT@48,0+9,T;:PRINT@48,0+15 
I s ; 
5,02,0 POKE &HEA,2:POKE &HEB,1:POK 
E &HEC,T:POKE &HED,S:POKE &HEE,I 
S:POKE &HEF,,0 
5,03,0 EXEC DKON 
5,04,0 IF PEEK(&HF~)<>~ THEN GOTO 
9,0,0~ 
5,05,0 EXEC &H7E,0~ 
5,06,0 A$=" II 
5,065 P=VARPTR(A$) 
5,07~ POKE P,128 
5,075 FOR Y=,0 TO 3 
5,08,0 Z=ID+Y*128 
5,085 GOSUB 52~~ 
5,09~ POKE P+2,MSB:POKE P+3,LSB 
51,0~ PRINT#1,A$; 
511,0 NEXT Y 
513~ RETURN 
52,0,0 MSB=INT(Z/256) 
521~ LSB=Z-MSB*256 
522,0 RETURN 
9,0,0,0 REM PRINT DISK I/0 ERROR 
9,02,0 CLS:PRINT@256-32, 11 DIS 
K ERROR , , , SORRY! 11 

9,03,0 PRINT" TAP ENTER TO RESTART 

PROGRAM" 
9,04,0 IF INKEY$<>CHR$(13) GOTO 9,0 
4,0 
9,05,0 GOTO 1~~ 
1,0,0,0~ REM GET INFO FROM DIR 
1,0,0,01 REM NT IS ENTRY NUMBER 
1,0,0,02 REM NAM$=FILENAME ON EXIT 
1,0,0,03 REM F1=7 IF INVALID ENTRY 
1,0,0,04 REM F1=~ IF VALID ENTRY 
1,0,0,05 REM F1=1 IF SUBDIR 
1,0~,06 REM F1=2 IF KILLED FILE 
1,0,0,07 REM F1=3 IF FREE (END OF 
DIR) 
1,0,0,08 REM F1=4 IF ENTRY POINTS 
BEYOND THE BUFFER SPACE. 
1,0,0,09 REM BUFFER SPACE IS FROM 
$66,0,0 THRU $71FF (6 SECTORS) 
1~,01,0 REM OR 96 TOTAL ENTRIES. 
1,0,011 RE A=ATTRIBUTE BYTE 
1,0,015 ZZZ$=CHR$(&HE5)+STRING$(7, 
CHR$(&HF6)) 
1,0,02~ DLOC=DD+32*NT 
1,0,03,0 IF DLOC>&H71FF THEN F1=4:R 
ETURN 
1,0,04,0 FB=PEEK(DLOC) 
1,0,06,0 IF FB=~ THEN F1=3:RETURN 
1,0,07,0 NAM$="" 
1,0,08~ FOR N=~ TO 7 
1,0,09,0 NAM$=NAM$+CHR$(PEEK(DLOC+N 
) ) 
1,01,0,0 NEXT N 
1,01,04 IF NAM$=ZZZ$ THEN F1=3:RET 
URN 
1,01,05 IF FB=&HE5 THEN F1=2 :RETU 
RN 
1,011,0 NAM$=NAM$+"." 
1~12~ FOR N=8 TO 1~ 
1,013~ NAM$=NAM$ +CHR$(PEEK(DLOC+ 
N) ) 
1~14,0 NEXT N 
1,0145 F1=~ 
1,015,0 A=PEEK(DLOC+11) 
1,0155 T=A AND &H1~:IF T<>,0 THEN 
F1=1 
1,016~ T=A AND &H~8:IF T<>,0 THEN 
F1=7 
1,02,0,0 RETURN 
11,0,0,0 REM FOR GIVEN ENTRY NUMBER 
11,0,01 REM GET FILE SIZE (FZ) 
11,0,02 REM AND BEGIN CLSTR (BC) 
11,01~ DLOC=DD+NT*32 
11,02,0 FZ=PEEK(DLOC+28)+PEEK(DLOC 
+29)*256+PEEK(DLOC+3~)*65536+PEE 
K(DLOC+31)*65536*256 
11~3~ BC =PEEK(DLOC+26)+PEEK(DLO 
C+27)*256 
11~4~ RETURN 
13,0,0,0 REM GET 8 DIR ENTRIES 
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13,0,02 REM Q=VALID ENTRY COUNT 
13,0,03 REM K=KOUNT OF ALL ENTRIES 
13,0,04 REM FE=255 IF MORE NTRIES 
13,01,0 Q=,0:FE=255 
13,013 SCST=128 
13,015 REM LOOP 
13,03,0 NT=K 
13,04,0 GOSUB 1,0,0,0,0:GOSUB 11,0,0,0 
13,05,0 IF F1<>,0 GOTO 132,0,0 
131,0,0 NTRYLC(Q)=DLOC 
131,07 PRINT@SCST+32*Q,Q+1 
1311,0 PRINT@SCST+3+Q*32,NAM$ 
13115 PRINT@SCST+19+Q*32,FZ 
1312,0 Q=Q+1 
132,0,0 K=K+1 
1321,0 IF F1=3 THEN FE=,0:RETURN 
1322,0 IF DB+32*K>DEND THEN FE=,0: 
RETURN 
1323,0 IF Q>7 THEN RETURN 
1324,0 GOTO 13,015 
15,0,0,0 REM READ FAT 
15,0,01 REM GN =CLUSTER ENTRY# 
15,0,02 REM GN=,0 TO 44,0 
15,0,03 REM CV = CONTENTS OF THE 
CLUSTER NUMBER REQUESTED 

TOTHIAN SOFTWARE 

TIME MASTER Calendars, biorhythms, human 
compatibility, more. Fun at parties. Printer 
opti onal . Reviewed 12 / 85. 16K ECB . $19.95 

PERPETULIFE Challenging board game based on 
Life. Play a friend or play (lose to) CoCo . 
Reviewed 4/86. 16K ECB/ML. $19.95 

GRAPHIC ECHO New' Versatile graphic screen 
dump for RS dot matri x printer~. Regular or 
enlarged Images. Positi ve or negati ve images. 
Adjustable margin or auto-centerin g . Works in 
all 5 PMODEs . 16K /32K ML . $ 14 .95 

TEACHER PAK PLUS The works for teachers . $47.95 

HOMEWARE New ' Give your CoCo rea l power at 
home . Printer preferred. Works with tape or 
disk. Five 16K ECB/ML modules: 

CALENDAR - Draw calendars for any date. 
Various formats. Add appointments. memos . 
SAV INGS/LOANS - Work out a personal savings 
plan. Decide if you can a fford that l oan: 
DIRECTORY - Keep track of phone numbers. 
addresses, etc. Print address labe ls . 
INVENTORY - For home insurance records. 
hobbles. s mall business. Very fl ex ible. 
HOME-WR !TtR - ML word processing powerful 
enough for home use but easy enough to be 
tota ll y mastered in one s hort sitti ng. 
S l n~ l e modu les: $19 .95 Whole set : $49.95 

AI 1 prnerams sold on tape. Sen d check or money 
order , no C3Sh ( Pa . residents add 6%) to: 

~ 
RAINBOW 

Tot hlan Software. Inc . 
Box 663 

, . ..... '"•'.000 Pimersbure. Pa. 16248 

AI 1 of these proerams carrv the Rainbow Sea l . 
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15,01,0 GIN=INT(GN/2) 
15,02,0 GCN=3*GIN 
15,03,0 GF=GN-2*GIN 
15,04,0 B1=PEEK(FS*256+GCN) 
15,05,0 B2=PEEK(FS*256+GCN+1) 
15,055 B3=PEEK(FS*256+GCN+2) 
15,06,0 N1=(B1 AND &HF,0)/16 
15,07,0 N3=(B2 AND &HF,0)/16 
15,08,0 N5=(B3 AND &HF,0)/16 
15,09,0 N2=B1 AND &HF 
151,0,0 N4=B2 AND &HF 
1511,0 N6=B3 AND &HF 
1512,0 IF GF=,0 GOTO 152,0,0 
1515,0 CV=N3+N6*16+N5*256:RETURN 
152,0,0 CV=N2+N1*16+N4*256:RETURN 
16,0,0,0 DLOC=NTRYLC(VV) :GOTO 1,0,03,0 
17,0,0,0 DLOC=NTRYLC(VV) :GOTO 11,02,0 

Listing 2: STRIPLF 

1,0 'LINEFEED STRIPPER 
2,0 'BY DON HUTCHISON [7,0425,1225 
] 
3,0 'ADAPTED FROM A PROGRAM BY AR 
T FLEXSER, MARCH 1986 
4,0 ' 
5,0 'MODIFIES ASCII FILES BY DELE 
TING THE LINEFEEDS 
6,0 ' 
7,0 CLEAR 2,0,0,&H7DFF 
8,0 FOR I=&H7E,0,0 TO &H7E29: READ 
P$:POKE I,VAL("&H"+P$): NEXT 
9,0 DATA 8D,A,8D,1D,81,A,27,F8,8D 
,9,2,0,F4,C6,1,D7,6F,7E,C5,97 
1,0,0 DATA C6,2,D7,6F,AD,9F,A,0,2,F 
,6F,6E,9F,A,0,2,D,7,0,27,4,F,6F 
11,0 DATA 32,62,39 
12,0 IF PEEK(&HC,0,04)<>&HD6 THEN P 
OKE &H7E12,&HC4 'For 1.1 ROM 
13,0 CLS: PRINT: PRINT: PRINTTAB( 
8)"LINEFEED STRIPPER": PRINT 
14,0 LINEINPUT "NAME OF INPUT FIL 
E: ";I$ 
15,0 LINEINPUT "NAME OF OUTPUT FI 
LE: "; 0$ 
16,0 OPEN "I",#1,I$ 
17,0 OPEN "0",#2,0$ 
18,0 EXEC &H7E,0,0 
19,0 CLOSE #2: CLOSE #1 
2,0,0 END 
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GANTELET 

One, two or even three people can play Gantelet at 
the same time. You and your friends travel through 
the many levels in search of an exit to the next 
level. Avoid the Ghosts and other creatures that 
are out to stop you in your quest. Collect keys to 
open doors, treasures and magic potions to aid 
you in your battle. Watch out for hidden traps as 
you frantically search for the exit to the next level. 

64 k required 
tape or disk 

PAPER ROUTE 

As a paper boy, you ride your bike 
along your route delivering papers to 
your customers. Break customers ' 
windows or damage their property 
and they will cancel their subscrip-

. lions! Earn bonus points by damag­
ing non-subscribers ' property. Avoid 
pedestrians , cars , and maybe even a 
mad dog in your attempt to deliver all 

: of your papers! Detailed graphics and 
lots of surprises make this game a 
real challenge for everyone. 
64 k 

$28.95 U.S. 

$38.95 Can. 

MARBLE MAZE 

Move your marble around 
the mazes in your search for 
the finish line! Avoid marble 
eaters, acid puddles and 
other creatures that inhabit 
the mazes. Eight different 
levels and great graphics 
make this game a must for 
your collection . 
joystick required 

64 k required tape or disk 

Mission: F-16 ASSAULT 

Fly your plane over land and water while avoiding 
enemy missiles, planes and helicopters attacking 
from the top and bottom of the screen. Use your 
radar to track objects as they approach the main 
screen. Bomb oil refineries, airports and destroy 
planes before they can take off from the airports. 
Watch out for missiles fired from hidden missile 
silos on the ground . Dozens of screens of detailed 
terrain plus increasing difficulty make this a great 
game for everyone. 
64 k and joystick required 
tape or disk 

KNOCK OUT 

Fight against five ditterent 
boxers in this great boxing 
game! At first the bo xers 
are easy to knock out, but 
beware, it gets harder as 
you move on, The boxers 
are out to stop you in your 
quest to become champion 
of the world. Outstanding 
graphics make this a must 
for your collection! 

$28.95 U.S. $38.95 Can . 

$28.95 U.S. 
$38.95 Can. 

KARATE 

Challenge the computer, or 
a friend to a Karate match! 
Use various Karate punches 
and kicks to knock your op­
ponent down and earn 
points to win the match . 
When challenging the com­
puter , your opponent's 
Karate skills increase as 
you win matches. This game 
is a challenge for even the 
expert game player. 

joystick required 

. joystick required 
tape or disk 

$28.95 U.S . 

$38.95 Can. 
---

.=.= -- ==-- - --

-== '-= COMING SOON: a 
I Mission: I 
I RUSH'N ASSAULT 
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6715 FIFTH LINE, MILTON, ONT., CANADA L9T 2X8 
We accept: 

~VISA llll 
cheque or money order 

24 hr. order line: 
(416) 878·8358 

personal service 9·5 

Please add $2 for shipping 
& handling . Ontario 
residents add 7% sales tax. 
C.O.D. Canada only. 
Dealer inquiries invited 
Looking for new software. 



NEW New Low Price I 

DISK 
DRIVES Sided 

STARTING AT 
40 or 80 Tracks 

1/ 2 Hght.Teac;Panasonic 

WITH CASE 8c 
POWER SUPPLY 

$12995 

TANDON MPI TEAC 

Speed 6 ms tk to tk and up 

Capacity 250 k unformatted 

Tracks 40 

Warranty now 1 YEAR 

We carry only the finest quality disk drives *no seconds * no surplus 

SAJISFACJION GUARANTEED!! ALL DRIVES FULLY TESTED&WARRANTEED 

Complete Disk Drive with Power Supply& Case ......... T!!~~- ..... $129.95 

Two Drives in Dual Case& Power Supply ........ . ........ . T~~~~- ..... p:79:95 cALL 

1/2 ht double sided double density Disk Drives (Pana.so~,i~/'~eac)~ $119.95 

1/2 ht double sided double density Disk Drive with ps&ca~e: ..•• ~§115 

ow to use your new drive system on audio c.assette 

Single ps& case $44.95 Dual 1/2 ht ps&case ... $54.95 Dual ps& case Call 

Color Computer Controller r J&M) $129.95 
DRIVE gj FOR RADIO SHACK COLOR COMPUTER 
TAN DON, MPI OR TEAC DRIVE (SINGLE SIDED 40 TRACKS SPEED 5 MS TRK TO TRK & UP) 

POWER SUPPLY and CASE ,TWO DRIVE CABLE WITH ALL GOLD CONNECTORS LEI 
"'-~"' J&M CONTROLLER, MANUAL and DOCUMENTATION ••• ,, ••• ,,,.,, •• ,,,,, $_248:"9b.,., .. $SA • 

... >?-"-'0 ~,DRIVE¢ FOR RADIO SHACK COLOR COMPUTER 
'0..:,-< ~ v"-~ PANASONIC 1/2 HEIGHT DOUBLE SIDED DOUBLE DENSITY DRIVE 500K unformatted \\ 

~0 c,~>-""' POWER SUPPLY and CASE, 2 DRIVE CABLE WITH ALL GOLD CONNECTORS c;:,0\leSAL E I 
J&M CONTROLLER, MANUAL and DOCUMENTATION , , , • , , , , , , , , , , , , , , , , , ~7~,,,,, ,, , , · 
TAKE ADDED SAVINGS ON TWO DRIVE SYSTEMS 10 Diskettes 

DISKETTES with free library case.............. ..~.~. :~: ~~ ~:': $1795 
Unadvertised Specials . .. .... . .... .. .. .. .. .. .. .. .. ............ $Call 

Drives cleaned, aligned& tested........... . ............. $29.95 

f CALL ::C:::;:AFFON;;~;L~~S~-C;~~; ASSIS~A:::LER INQUIRIES INVITED. 
~ORDER TOLL FREE 1-800-635-0300 (617) 234-7047 

TRUE DATA PRODUCTS 
195 Linwood Street, P.O. Box 546 

Linwood, Massachusetts 01525 

(617) 234-7047 

HOURS MON - SAT 9-6 (EST) 

We welcome 

• Visa;Master Charge I vJSO IlEBI 
• Checks (a I low 2 weeks for c learing J 

• CO.D. Add$2.00 

CALL 



New Hard Drives 
-----------COMPLETE SYSTEM----------- JUST PLUG IN-----------

Call For 
BEST PRICE 

Warranty- One Full Year 

5 to 20 Megabyte, ready to run on the TRS 
80 Model IIII IIIV/4P, color computer, 

~# QUALITY 
VIDEO MONITORS 

Starting at $ 79. 95 

MONOCHROME 

COLOR MONITORS 

VIDEO DRIVER 
ENABLES YOUR COCO TO OPERATE WITH A 

VIDEO MONITOR INSTEAD OF A TELEVISION ! 

SCREEN DUMP PROGRAM 
6~4K UPGRADES 

• 100 - 120 - 160 C PS · Supe r Sc npt ~ Subscopt 

• B id irect ional Logic Seeking · Underlinmg 
• Friction and Tractor · Backspacing Ooub lestrike 

• 9X9 Dot Matri x · 5. 6. 8 1/ 2. 10, 12 and 17 Pitch 
• True Decenders · Prog rammab le Li ne Spacing 
• H igh Res-Bit Image B loc k Graphics ' SIX (6) MONT H WARR ANT Y 

The best screen dump program tor the Epson& Gemini 

printers ever!! Have the option of standard images 

or reverse wj regular or double sized pictu r es s1ggs 

SP-3 INTERFACE for Color Computer 
• 300- 19,200 BAUD rates 
• External to printer - No AC Plugs 
• Built in modem/printer switch-no need for 

Y-cables or plugging/unplugging cables 

Only: 
GEMINI 10X (9 Inch Carri age. 120cps) Fric ti on and Trac to r .... $C ALL 
GEMINI15X (15 Inc h Ca rr iage. l 20cps) Frict ion and T racto r ... $CALL 
DELTA 10 (10 Inc h Ca rri age. 160cps) Fr ic ti on and Trac tor .. $CALL 

POWER TYPE l.etter quality 

N 

SG-10 

COMPLETE SYSTEM 

~~~ 
'-'o c~ 
~~s 

Nothing more to buy! 

Dealer inquiries invited 

now 
with 
screen 
dump 

195Linwood5treet, P.O. Box546 CALL US TODAY!! m TRUE DATA PRODUCTS ( 

"""'''· """'""'"" '"" t~ ORDER TOLL FREE 
(617)234-7047 

1-800-635-0300 



DOWNLOADS 

The Two-Question 
Two-CoCo Problem 

• I have two questions. My system consists 
of a CoCo 2 64K, a CoCo 1 NC board 
upgraded to 64K with dual Radio Shack 
disk drives (white cases) and their controller, 
a CM P-130 printer, a Modem I and a Radio 
Shack cassette recorder. 

f) When I move the disk drives from my 
CoCo 2 to my CoCo 1, the disk directories 
display garbage and none of the programs 
will run, yet when I move the drives back 10 

the CoCo 2 everything works fine. Could 
this have something to do with the clock 
speeds of the two CoCos? 

2) Is there any way to transfer the Radio 
Shack Disk BASIC 1.1 ROM to RAM, then 
automatically print out all the memory 
locations 10 my printer? I have the Radio 
Shack EDTASM+ cartridge on disk using 
Roger Schrag's patch. 

Dean Pace 
St. Peters, MO 

Dan Downard is an electrical engineer 
and has been involved in electronics for 
26 years through ham radio (K4KWT). 
His interest in computers began about 
seven years ago and he has built several 
68XX systems. 
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Most of the people who write, Dean, have 
just the opposite problem with their disk 
drives . The older disk controllers will not 
work with the CoCo 2s due to the lack of 
12 volts on the expansion port. As far as 
your problem is concerned, I suggest replac­
ing the 6809E on your CoCo I. I had the 
same problem once and replacing the mi­
croprocessor cured it. 

As a sidelight, we have been informed that 
the new disk controllers from Tandy are not 
capable of reading single-density tracks . 
FLEX and some protection schemes read 
and write single-density data on Track 0. 
The new controllers will not work with this 
software. 

To disassemble Disk BASIC all you need 
to do is return to the 32K mode by entering 
Z-BUG and changing memory location 
$FFDE. This disables the 64K mode and 
you should be able to read the data directly 
from ROM. Use the Z-BUG command 
THCOOO DF58. Make sure you are in the 
Hex input mode first by typing !16. 

A Hard Disk is Hard to Find 

• I have Version 02.00.00 of OS-9. It is 

By Dan Downard 
Rainbow Technical Editor 

compatible with either IS-megabyte or 35-
megabyte hard disk drives. When I found 
out this information, I became interested in 
buying a hard disk drive. I searched through 
magazines and catalogs trying to find one 
and came up with nothing. 

Could you please give me any information 
as to where I could find a 15M or 35M hard 
disk drive? 

Andy Ellinor 
Odessa, FL 

Andy, it just so happens that Tandy also 
sells 35-Meg hard drives. Maybe that's why 
the drivers are set up for these odd values. 
I'm sure that changing these parameters in 
the device descriptors will be addressed by 
one of our OS-9 advocates very shortly. 

Mixing Software and Memory Expansion 

• I am considering installing more memory 
in my CoCo - 128K or 256K. There are 
several suppliers of these upgrades and I am 
concerned about their compatibility with 
software, that I believe, will eventually be 
available to use this memory. If I install one 



of these upgrades will I be able to use 
software writtenfor this amount of memory 
or will I have to have a certain "brand" of 
memory expansion? 

What do you know of the progress being 
made on this software, such as spreadsheets, 
word processors or database managers? 

David Kincaid 
Greenville, SC 

David , you hit the crux of memory expan­
sion when you bring up software. So far , I 
have seen no efforts in the fields you men­
tion. Most memory upgrades come with 
RAM disk software. All this does is allow 
the increased memory to act as a super-fast 
disk drive . 

Thunder RAM from Spectrum Projects 
comes with a built-in ROM using a system 
of machine language commands / entry 
points. It's called TDOS and it's a step in the 
right direction , but still does not easily 
facilitate the use of longer programs. 

Personally, I can 't envision a program too 
large to run on the CoCo if modular pro­
gramming is used . Maybe the data will not 
fit in memory now; that is where a RAM 
disk helps . Just store all of your data in disk 
files that have fast access. 

Terminal Adjustment for OS-9? 

• I have an older 'D' board that was "pig­
gybacked" up to 32K. How do I go about 
installing 64K so it can be used as a terminal 
in my OS-9 system? I can remove the 74LS02 
and 138 and install sockets if that is neces-
sary . 

Bernie Besherse 
Ketchikan, AK 

I assume yo u want a smart terminal , 
Bernie, since 32K is more than enough for 
a dumb terminal; 32K is more than enough 
for a smart terminal, as long as you don't 
mind a small buffer. What I am getting at 
is the fact that your terminal program does 
not have to operate under OS-9 to use it as 
a remote terminal for OS-9. There are 
several excellent terminal packages written 
for Disk BASIC that will do the job. 

To modify a 'D ' board I suggest obtaining 
a copy of the May 1984 RAINBOW. There is 
an article entitled " RAM / ROM Upgrade 
Roundup" by Ed Ellers [Page 49] that gives 
instructions for upgrading several types of 
boards , up to the earlier CoCo 2s. 

If you buy your 64K chips from one of our 
advertisers, they will usually provide instal­
lation instructions with your order if re­
quested . Be sure to mention the type of 
board you have. 

No Hope for this Marriage 

• Recently, I experimented with one of my 

programs. I made a BASIC program that 
requires the use of a predrawn graphics 
screen. Every time !work with this program, 
I first have to load the BASIC program and 
then LOADM the graphics screen. I want only 
one program to load! I tried to SAVEM the 
program and graphics screen like this: 

SAVEM - GRAPHS - ,1535,30000,1535 

When I loaded the program, I made a 
listing pe1j'ectly, but when/ ran the program, 
the computer stopped and the listing became 
lines of garbage. What can I do to SAVEM and 
LDADM my BASIC program and graphics 
screen together? 

Eric Bernatchez 
Quebec, Canada 

Eric, loading a BASI C program also sets 
pointers in low RAM to tell CoCo where the 
program starts and stops. There are several 
methods of packing graphics into a BASIC 
program, but I would not advise them for 
extensive graphics usage. Just grin and bear 
it when you hea r your drives purr. 

The Secret of Cables and Pins 

• I have a gray CoCo with two vertical disk 
drives. I also have acquired two additional 
Drive Os I would like 10 use as Drives 2 and 
3. 

One of the best kept CoCo secrets seems 
to be the cable and pin fun ction assignments 
and the disk drive addressing methods used 
by Radio Shack for the vertical drives. The 
local Radio Shack Service Center claims it 
cannot provide this information. 

John NcNeirney 
Madison, WI 

John , the different drives are selected by 
a separate pin for each drive. The functions 
of all of the active pins between the con­
troller and drives are as fallows: 

Pin Signal 
8 I ndexf sector 
l 0 Drive select l 
12 Drive select 2 
14 Drive select 3 
16 Motor on 
18 Direction select 
20 Step 
22 Write data 
24 Write gate 
26 Track 00 
28 Write protect 
30 Read data 
32 Drive select 4 

April Fresh CoCo 

• I read in another magazine that if you 
combine fabric softener and water in a spray 

bottle and spray it on the rug around your 
computer it will stop static electricity. Is this 
true or not? 

Chris Romance 
Massapequa Park, NY 

Chris, I heard a rumor to that effect, too , 
but I'm not a chemist. Maybe one of our 
readers can confirm this suggestion. It 
certainly works on your clothes! 

Read My Memory 

• I upgraded to 64K, added disk and 
Telewriter-64. Everything worked. I then 
prefixed ROM RAM to a program expect­
ing more memory fr om MEM, but CoCo 
seemed stuck in 32 K. How can I determine 
the true m emory remaining in 64K regime? 
Is there a PDI<E? Or am I misusing ROM­
RAM ? 

R. Telford 
Surrey, British Columbia 

Mike, there have been several articles 
written on this subject, but you a re correct 
- just simply running ROM RAM does not 
give more memory. It just relocates your 
BASIC ROMs to RAM where they can be 
changed, moved, etc. I do think you have a 
bigger buffer with Telewriter-64 in 64K. 

Prompt Printing 

• I have a Radio Shack D M P-1 00 printer 
and I print out graphics pictures quite oft en. 
But, even when I print them out at 1200 
Baud, it still takes a while for a complete 
picture to print out. Is there any way I can 
print at a faster speed? I've heard of a serial­
to-parallel interface, but what does it do? 

Matthew Coenen 
Norwalk, !A 

Matthew, the only thing a serial-to­
parallel converter does is speed up the data 
from your CoCo to the printer; it does not 
allow the printer to print any faster. Instead 
of se nding data at 1200 Baud, you a re able 
to send it at 9600 Baud . 

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

Your technical questions may also be sent 
to us through the MAIL section of our new 
Delphi CoCo SIG. From the CoCo SIG> 
prompt, pick DELPHI MAIL, then type 
SEND and address TO: DANDOWNARD. 
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BARDEN'S BUFFER 
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The Meaning of Life 

The game I'm about to describe is 
more than a frivolous pastime. 
For some, it's a challenge in 

assembly language. For others, the key 
to unlocking the secrets of evolution. 
And for yet others, it's a way of gener­
ating interesting patterns . It's called 
"Life," and is an ancient computer game 
dating back at least 15 years. 

Actually, it's not a game in the sense 
of a person versus computer confronta­
tion. It's more a challenge of finding out 
how the game works and what the limits 
are, if any. 

The Rules of Life 
The rules were laid out by the game's 

inventor, mathematician John Horton 
Conway. Martin Gardner, of Scientific 
American's "Mathematical Games" 
fame, introduced it in his October 1970 
column and provided periodic updates 
for several years thereafter. For the most 
part, the descriptions I'm providing 
come from the Scientific American 

Bill Barden has written 27 books and 
over 100 magazine articles on various 
computer topics. His 20 years expe­
rience in the industry covers a wide 
background: programming, systems 
analyzing and managing projects rang­
ing from mainframes to microcompu­
ters. 
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columns. There's a recently published 
book on "Life" and other topics, called 
The Recursive Universe (William 
Poundstone, William Morrow and 
Company, 1985) that makes interesting 
reading. 

The rules are deceptively simple. 
Start with a square matrix like a check­
erboard. Each square of the checker­
board is called a cell. The checkerboard 
can be any width and any height, al­
though something on the order of a 
CoCo screen ( 128 by 96) is a good size 
to start with . Put a pattern on the 
checkerboard by generating random 
points or entering points via a BASIC 

PSET command . The pattern defined is 
the starting generation. 

Now consider each cell in the 128 by 
96 matrix defined by the CoCo's screen. 
If a cell is on, it's considered to be living. 
Whether or not a cell survives until the 
next generation is dependent on its 
immediate neighbors, the eight cells 
adjacent to the living cell , as shown in 
Figure I. We'll call the neighbors A, B, 
C, D, F , G, H and I. 

If the living cell has no neighbors or 
one neighbor, it dies from loneliness 
and disappears in the next generation. 
If the cell has two or three neighbors , 
it survives until the next generation. If 
the cell has more than three neighbors, 
it dies from overcrowding. 

NEIGHBORS 

This cell has 
two neighbors­
It lives on next 
generation 

I 

E=Cell in question 

This cell has 
four neighbors­
It dies on next 
generation 

Figure 1: Neighboring Cells 

Not only can cells die, but new cells 
can be born. If an empty cell has three 
neighbors , the neighbors produce a new 
cell in the next generation . This only 
happens if an empty cell exists and there 
are three of the possible neighbors A, B, 
C, D , F, G, Hand I. 

Each generation is produced using 
these simple rules and there are an 
unlimited number of generations. 

Here's an example . Start with a 
simple pattern such as the three cells in 
a straight line, as shown in Figure 2. The 



result in generation one is a straight line 
of three cells at right angles to the first 
line. This pattern flips back and forth, 
oscillating in a style reminiscent of a 
blinker. To "Life" devotees, the pattern 
is called a blinker. 

GENERATION 0 

0 1 1 1 0 

0 2 ~ 2 0 

0 3 ~ 3 0 

0 2 ~ 2 0 

0 1 1 1 0 

tiful designs but die off after a dozen 
generations or so. Figure 3 shows the 
tenth generation of a "Life" game 
generated from I ,400 initial random 
points , grouped towards the screen 
center. 

GENERATION 1 

This cell died 

This cell 
was born 

Number of neighbors 
in cell 

This cell 
was born 

This cell 
remained 

This cell died 

Figure 2: Computing the Next Generation 

The Appeal of Life 
The interesting thing about "Life" is 

the unpredictability of the patterns 
produced . Start with a completely 
random pattern generated by: 

1,0,0 PMODE 4,1 
11,0 SCREEN 1, ,0 
12,0 FOR I=1 TO 14,0,0 
13,0 PSET(RND(256),RND(192)) 
14,0 NEXTI 

and apply the rules of "Life ." You'll 
wind up with a situation analogous to 
life oozing up out of the primordial 
slime - a random pattern that pro­
duces some organisms that stay around 
forever and others that produce beau-

• 

The rules of "Life" pose some inter­
esting question s and they had pro­
grammers , computer scientists and 
mathematicians spending millions of 
dollars of computer time investigating 
"Life's" patterns . Are there patterns 
that move? Are there patterns that 
reproduce without limit? The answer to 
both of these questions is yes , but it's 
not immediately obvious to those 
watching the game for the first time. 

A High-Speed Life Generator 
To study "Life," programmers and 

computer scientists use large mainframe 
computers and displays. One display 

• 
• 
• 

~ ~ .. I 
.-.:._ .. ... =-..-~ ~: -

• 

-- ~~ • ..... :. -=-
I • ~ • - 0 • I I "i' 

1:) - I 
0 

i'} 
• 

Figure 3: Sample of Life Generation 

allows 4,096 by 4,096 cells to be dis­
played at one time. As a matter of fact , 
a dedicated system has been built to run 
"Life" at high-speed so the patterns can 
be observed and cataloged . Bear In 
mind this is not a project that is a 
profound breakthrough in artificial 
intelligence - it is primarily a fun thing 
that has some interesting implications. 
Still, "Life" has a large following . 

A BASIC Life 
Listing l shows "Life" implemented 

in BASIC. This BASIC program uses only 
a 14 by 20 element portion of the screen 
since BASIC is decidedly slow in produc­
ing the next generation. To use this 
program, enter a number for 'X' from 
zero to 19 and a number for 'Y' from 
zero to 13 to define the pattern, and 
watch the computation. It takes about 
52 seconds to produce the next gener­
ation. The blinker pattern is defined by 
entering: 

10,6 
10,7 
10,8 
- I ,- 1 
The two "-!" values terminate the 

entry and start "Life" processing. 

An Assembly Language Life 
A 14 by 20 matrix is really not big 

enough to see the interaction of the 
different patterns . The point of this 
column is a full-blown CoCo assembly 
language program to generate a 128 by 
96 single-color version of "Life" on the 
CoCo (see Listing 2) . Using the assem­
bly language program, each generation 
of "Life" takes about 6.7 seconds. Still 
slow, but fast enough so you can easily 
watch the progress from generation to 
generation. I decided to use the lower 
resolution PMDDE 0 , instead of the 
maximum resolution PMDDE 4, which 
requires four times the computation 
because there are four times the number 
of pixels . 

The Program Algorithm 
Having been through several versions 

of "Life" on different systems, I knew 
the program could never be fast enough . 
For that reason, I gave a lot of thought 
as to how the program should be imple­
mented . 

The first design consideration was the 
graphics screen. The graphics screen in 
Disk BASIC starts at location $EOO, as 
shown in Figure 4. If PMDDE 0 is used , 
the resolution of the screen is 128 pixels 
wide by 96 pixels high. In PMDDE 0 and 
in every single-color graphics mode, one 
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bit is used to store the color for each 
pixel. A ' I' in the bit means the fore ­
ground color is used; a '0' bit means the 
background color is used. Therefore, in 
PMDDE 0 there's a total of I 28 pixels / 
row x 96 rows = 12,288 pixels = 12,288 
bits. 

Of course, there are eight bits in a 
byte, so 12,288 bits / (8 bits / byte)= 1,536 
bytes used to store each graphics screen. 

last row and ending on the first row, as 
shown in Figure 5. 

One other screen des ign considera­
tion was what is to be done on the screen 
boundaries. There are two approaches 
to handling boundary conditions. One 
approach lets the living cells disappear 
beyond the screen edges. A second 
approach treats the who le screen as a 
"toroid" - a closed universe - as 

X=O X=2 X=4 
X=14 
Y=O 16 ;fuij vlo J71 

$EOO* 
$E1 0 1--_..~._--L--1 

$E20 

BYTE 0 

GRAPHICS SCREEN 1 
(1 ,536 BYTES) 

~~!~~ p=r;) )___.____._~f-----1 d 7fj I I 
\.: X=240 

Y=190 
~ 

X=242 Y=190 

I , I 
I 

X=254 
Y=190 

Zl _...., GRAPHICS SCREEN 2 
(1,536 BYTES) 

$1AOO 
*Disk BASIC assumed 

Figure 4: Memory Layout for PMDDE 0 

The plan I use is to keep the PMDDE 
0, 1 screen as the current screen and 
update a second screen, the PMDDE 0, 2 
screen . (In the PMDDE command , the 
second parameter specifies the page 
number, in this case' I' or '2'.) 

To do this, I have it scan the current 
screen one cell (pixel) at a time. For each 
cell, a count of the neighbors is made, 
with the corresponding cell in the new 
screen set or reset according to the rules 
of "Life." The scan proceeds from right 
to left across each row, starting at the 

END AT X=O, Y=O 

/(sCREEN 0,0) 

~ 
STAAT AT 
X=127 
Y=95 

=+iff?S 
(SCREEN COORD INATES v90) 

Figure 5: Scanning the Current Page 
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shown in Figure 6. The second ap­
proach is fo llowed here . Patterns going 
off the right reappear on the left, pat­
terns going off the top reappear on the 
bottom, and so forth. 

Complete screen 
wraps around like 
a doughnut 

Figure 6: The Closed Universe 
of the Screen 

After each screen scan of I 2,288 cells, 
the second screen is written to the first 
screen by a quick assembly language 
subroutine. This makes the update 

appear ·almost immediately, avoiding a 
slow, partial screen update . 

The program is divided into three 
parts: a main loop, a Count Neighbors 
subroutine and a Get Address subrou­
tine. 

Main Loop 
The main loop scans through the first 

screen as shown in Figure 5, starting 
with the last cell in Row 95 of Column 
I 27 . Rows are called 'Y' and are num­
bered from zero through 95. Columns 
are called 'X' and are numbered from 
zero through 127. 

The current location is held in vari­
able X Y. Note that this is a two-byte 
variab le. The first byte ho lds 'X' and the 
second byte holds 'Y'. This variable is 
initialized with X= 127 and Y=95 . The 
loop from MAN005 through the fifth 
instruction after MAN080 is the main 
loop of the program, done 128*96 times 
to process each of the 12,288 -::ells. Each 
time through the loop, subroutine 
GETADD is called to calculate the 
addresses for the current XY. This is 
followed by a call to subroutine 
COUNTN to count the neighbors of the 
current cell. 

After the call to COUNTN, a check 
is made of the current cell's on / off 
status . The byte location of the current 
cell is held in ELOC, a 16-bit pointer set 
by GETADD. The bit position of the 
cell within the byte is held by EBIT, an 
eight-bit variable set by GETADD. A 
branch is made to MAN040 if the ce ll 
is empty. 

If the cell is empty, a check of variable 
COUNT (set by COUNTN) is made. If 
COUNT=three, the code at MANOIO is 
called for the "birth." If COUNT<> 
three, nothing is done . 

If the current cell is not empty, a 
check is made of the number of neigh­
bors. If COUNT=two or three, the 
corresponding cell in the second screen 
is set, otherwise the cell is reset. Again, 
pointer ELOC holds the address of the 
current cell, while EBIT holds the bit 
position of the cell within the byte 
retrieved. Variable EBITI is the inverted 
bit of the cell , set by GETADD. For 
example, if the current bit is represented 
by 0010000, EBITI holds I lOll I I. This 
makes it easy to reset the bit. 

At the end of the birth / death checks, 
the code at MAN080 decrements 'X' by 
one. lf'X ' does not equal II I II I I I (off 
the left edge of the screen), the next cell 
is considered. If'X'is ll l lllll, l27is 
stored in the first byte of XY for the 'X' 
value, and 'Y ' is decremented by one. If 



'Y' is not equal to II I I 1 I 11 , the next 
row above is considered. 

When the 'Y' value is decremented 
down to 1 I I I 1111 , the last row has been 
processed and the new cells are in the 
second screen. The data in screen two 
is moved to screen one by the short 
move code starting near MAN085. This 
code is so fast the entire screen appears 
to change, even though the movement 
is done from top to bottom, a row at a 
time. 

Count Neighbors Subroutine 
This subroutine counts the eight 

neighbors of the current cell. The result 
is COUNT, which holds a value of zero 
through eight and is used in the main 
loop to determine whether the cell lives 
or dies. The subroutine uses two tables. 
One of the tables starts at ALOC and 
is the byte location table. This table is 
established by the GETADD subrou­
tine and holds the byte address of each 
of the neighbors of the current cell , the 
neighbors being the cell up and to the 
left, directly above, up and to the right, 
the cell directly left, and so forth. 

The second table starts at ABIT and 
holds the bit configuration that defines 
the neighbor bit within the byte pointed 
to by the ALOC table. For example, if 
the current cell is defined by 00010000, 
the neighbor to the left is defined by 
00 I 0000 and the neighbor to the right 
by 00001000. 

The Count Neighbors subroutine 
goes down through both tables, using 
the ALOC table entry to point to the 
byte containing the cell and the ABIT 
table entry to strip off the proper bit, 
which is counted if it is a one . . The 
current cell is defined by ELOC and 
EBIT, and is beyond the end of both 
t a bles so that the subroutine only 
counts neighbors . 

Get Address Subroutine 
Most of the work in the program is 

done by the Get Address subroutine. It 
establishes the addresses in the ALOC 
table and the bit positions in the ABIT 
table. The graphics data for all 128 by 
96 bits, remember, is represented by one 
bit somewhere within the I ,536 bytes of 
screen one. The first byte represents 
Y=O and X's of 0, 1, 2, 3, 4, 5, 6 and 7; 
the next byte represents Y=O and X's of 
8, 9, 10, I I, 12, 13 , 14 and 15, and so 
on. 

The subroutine locates the byte con­
taining the current X,Y by multiplying 
the 'Y' value by 16, as there are 16 bytes 
per row. The 'X' value is then divided 
by eight and added to the Y* 16 value. 

Eight is used as a divisor because there 
are eight cells per byte. The division is 
done by three consecutive shifts - it's 
equivalent to a BASIC I NT function. The 
actual address in screen one is then 
computed by adding $EOO to 
Y*l6+INT(X / 8). This byte address is 
stored in DLOC, ELOC and FLOC the 
table locations for the current X,Y and 
its two neighbors on the same row. 

The ALOC, BLOC, and CLOC loca­
tions in the preceding row can be found 
by subtracting 16 from the locations for 
the current row. The result is put into 
the three table entries. Similarly, the 
G LOC, HLOC and ILOC locations are 
found by adding 16 to the current row 
locations. 

These table entries are valid provid­
ing one of the three rows isn't off the top 
or bottom (or another condition, which 
we'll discuss shortly). Checks are made 
for this , and 1,536 is either added or 
subtracted from the row to point to the 
wrap-around row from the other side of 
the screen , which gives the toroidal 
effect. 

The code from location GET022 is 
u sed to compute and store the bit 
position within the byte to be accessed 
by the ALOC entry. This location is 
determined by the three least significant 
bytes of ' X'. If X=XXXXXOOO, for 
example, the bit position is 10000000; if 
X=XXXXXOO I, the bit position is 
0 I 000000, and so forth , up to 
X=XXXXXlll , where the bit position 
is 0000000 I. 

The cell mask values are contained 
within a cell mask table at location 
MASK. The entries in ABIT are initial­
ized such that the current 'Y' values (B, 
E and H) get the mask table value, the 
'Y' locations to the left get the bit 
position values with the bit shifted left 
one bit, and the Y locations to the right 
get the bit position values with the bit 
shifted right one bit. If the bit position 
for the current cell is 00010000, for 
example, ABIT, DBIT and GBIT get 
00100000, and CBIT, FBIT and IBIT 
get 00001000. 

The last part of the GETADD sub­
routine adjusts the ALOC table for the 
boundary conditions in cases where 
either the current 'Y' involves two bytes 
or the edge of the screen (left or right) 
has been encountered. If the current 'Y' 
is at the left bit of a byte, for example, 
the bit mask is 10000000. The left 
neighbor's bit mask is 00000001 in this 
case (the right neighbor's bit mask is 
01000000). 

This means the left neighbor's byte 
location should be one less than the 

location stored. This check is made and 
the byte location adjusted in the two 
cases where the current 'Y' is at either 
end of the byte. A check is also made 
for the left and right edges, and 15 is 
added or subtracted to get the proper 
wrap-around byte in this case. 

To avoid computing addresses for 
every X,Y, the byte address calculation 
is done only for X's that represent a bit 
at either the left or right end of the byte. 
These are the only cases where two bytes 
are involved. If the bit is in bit position 
one (0 1 000000) through five (00000 
101 ), the prior ALOC addresses apply, 
and the address portion of GET ADD is 
skipped at the beginning of the subrou­
tine. The effect is to speed up the 

SINGLE CELL 

~ ==::) Dies 

TWO CELLS 

~~Die 

~ =?ole 

TRIPLETS 

~ ___.,_ Continues to 

~ ----(' lllp 

~ ~ ~ Block remains 

~ rJj =?Dies 

__m_ f0j ~ Dies 

~ ~ 

~Olea 

Figure 7: One-, Two- and 
Three-Cell Patterns 

subroutine for two-thirds of the cells, 
knocking about 14 percent off the 
screen update rate. 

A BASIC Driver 
Listing 3 shows the BASIC driver 

program that implements the assembly 
language "Life" program. It has the 
assembly language machine language 
code embedded in it as a series of DATA 
values. The DATA values are relocated to 
the &H3EOO area by a PDI<E loop before 
the program is executed. 
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The BASIC driver has provision for 
either entering a set of points for the 
initial "Life" pattern, or for generating 
a number of random points at the screen 
center. To enter a set of points , enter 'S' 
after the USER PNTS (S) OR RAN­
DOM (R)? prompt message. 

The program then asks for the X, Y 
position of the point: X, Y? Enter as 
many X,Yvalues as you want, and enter 
- 1, - 1 to terminate the entry. The X, Y 
points must be even numbers due to the 
half resolution of PMODE 0. For exam­
ple, adjacent points are 100 / 100, 100/ 
102 and 100/ 104. 

To use a set of random points , enter 
R after the Set / Random message. The 
program asks for the number of points 
to use: NUMBER OF POINTS? 

Too few points here, and the second 
generation virtually disappears, leaving 
only a few points that disappear on the 
next generation. If the entire screen is 
filled with points , the next generation 
disappears entirely. 

Sample Patterns 
You could systematically investigate 

all patterns and their succeeding gener­
ations in "Life ," - much work has 
already been done in this area. The 

~(BLOCK) 

• {T) 

Figure 8: The Five Tetrominoes 
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simplest pattern is a single cell (Figure 
7), which dies in the next generation 
from loneliness . The next simplest 
patterns are two adjacent cells, either 
horizontally , vertically or diagonally. 
These also die in the next generation. 

The next set of patterns are triplets. 
There are five ways in which three cells 
can be combined, as shown in Figure 7. 
Since the L-shape cells have two neigh­
bors, they endure until the next gener­
ation. In addition, the cell in the nook 
of the 'L' is born. The resulting block 
is a stable life form - what Conway 
calls a still life - it never changes. We've 
seen the three cells in a straight line 
before; they change to a line at right 
angles on the next generation, a so­
called blinker. The blinker flips back 
and forth from generation to genera­
tion. The other configurations die after 
one generation. 

The next set of cells are made of four 
cells connected together. The game's 
jargon for these patterns is "tetromino," 
tetra meaning four. There are five ways 
that four cells can be connected , as 
shown in Figure 8. The block configu­
ration is stable, as we've seen. The 'T' 
tetromino looks as if it will grow larger 
and larger , but stabilizes after nine 
generations into a "traffic light," a series 
of four blinkers . 

The straight line tetromino turns into 
a block of six cells on the next gener­
ation, which in turn creates a "beehive," 
another unchanging pattern. The two 
remaining tetrominoes also produce 
beehives . 

So far , "Life" isn't too exciting, but 
we've only considered four sets of 

-::· 

• 

Figure 9: The R Pentomino 

patterns. There is an infinite number to 
go! 

The next set of patterns is formed by 
connecting five cells, "pentomino" 
shapes. One of the most interesting of 
these is the 'R' pentomino, shown in 
Figure 9. The 'R' pentomino seems to 
grow without bound, scattering debris 
all over the screen . However, after 
dozens of generations in our toroidal 
universe, the life forms settle down to 
simple patterns that are either still life 
or blinkers. An intermediate screen is 
shown in Figure I 0. 

Ah, Sweet Mystery of Life 
Is there any configuration of cells that 

grows without bound, forever? Exper­
imentation in this area produces a shape 
known as a glider. It glides across the 
screen (Figure II). The glider can be 
generated by a glider gun, a complex 
arrangement of patterns that goes on 
producing gliders forever. (It's also seen 
in the 'R' pentomino patterns.) There 
are other patterns that replicate them­
selves as well. 

-=--.... 
rJ.."r• "'!- ... . •.• ., 
• 

Figure 10: R Pentomino Patterns 



GEN 0 It's a lot of fun to start with a pattern 
of your own design (you can do this by 
slightly a ltering the BASIC program) and 
watch wh<tl happens. At the very least , 
you'll see generations of interesting 
" Life" forms . 

~-G_E_N_1 _______ G_E_N_2 __ ~ __ G_E_N_3 ________ G-EN4 

For more reading on this, get Pound­
stone's book or try to get the original 
Scientific American articles. For help, 
contact me at P .O. Box 3568, Mission 
Viejo, CA 92692. 

+ + 

-1 1-
Next month I'll be back with more 

assembly languagf topics . In the mean­
time, keep assembling! 0 

one unit 

Listing 1: SLOWLIFE 

1~~ 'RUDIMENTARY LIFE 2~ X 14 
11~ DIM A(13,1~) 
12~ 'CLEAR ARRAY 
13~ FOR Y=~ TO 13:FOR X=~ TO 19 
14~ A(Y,X)=32 
15~ NEXT X: NEXT Y 
16~ CLS 
17~ 'READ IN INITIAL VALUES 
18~ PRINT@448,""; 
19~ INPUT "X,Y:";X,Y 
2~~ IF X=-1 THEN 24~ ELSE PRINT 

@Y*32+X,"O";: A(Y,X)=79 
21~ PRINT@452, 11 

"; 

22~ GOTO 18~ 
23~ 'MAIN LOOP 
24~ FOR Y=~ TO 13: FOR X=~ TO 19 
25~ XL=X-1: IF XL=-1 THEN XL=19 
26~ XP=X+1: IF XP=2~ THEN XP=~ 
27~ YL=Y-1: IF YL=-1 THEN YL=13 
28~ YP=Y+1: IF YP=14 THEN YP=~ 
29~ 'FIND # OF NEIGHBORS 
3~~ NO=~ 
31~ IF PEEK(&H4~~+YL*32+XL)<>96 

THEN NO=N0+1 

Listing 2: FASTLIFE 

+ 

Figure 11: Glider Action 

+ 

-1 1-
two units 

(Same 
shape 
restored!) 

32~ IF PEEK(&H4~~+YL*32+X)<>96 
THEN NO=N0+1 

33~ IF PEEK(&H4~~+YL*32+XP)<>96 
THEN NO=N0+1 

34~ IF PEEK(&H4~~+Y*32+XL)<>96 
THEN NO=N0+1 

35~ IF PEEK(&H4~~+Y*32+XP)<>96 
THEN NO=N0+1 

36~ IF PEEK(&H4~~+YP*32+XL)<>96 
THEN NO=N0+1 

37~ IF PEEK(&H4~~+YP*32+X)<>96 
THEN NO=N0+1 

38~ IF PEEK(&H4~~+YP*32+XP)<>96 
THEN NO=N0+1 

39~ IF PEEK(&H4~~+Y*32+X)<>96 
THEN IF N0=2 OR N0=3 
THEN A(Y,X)=79 ELSE A(Y,X)= 
32: GOTO 41~ 

4~~ IF N0=3 THEN A(Y,X)=79 
41~ NEXT X: NEXT Y 
42~ 'PRINT NEXT GENERATION 
43~ FOR Y=~ TO 13: FOR X=~ TO 19 
44~ PRINT@Y*32+X,CHR$(A(Y,X)); 
45~ NEXT X: NEXT Y 
46~ GOTO 24~ 

~~1~~ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

~~11~ * HIGH- SPEED LIFE IN 128 BY 96 PIXELS * 
~~12~ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

3Efl~ 

3Eflfl CC 7F5F 
3Efl3 FD 3F83 
3Efl6 FC 3F83 
3Efl9 17 [1~73 
3EfiC 80 59 
3EfiE A6 9F 3F76 
3E12 B4 3F8fl 
3E15 27 29 

3E17 B6 3F82 
3E1A 84 ~E 
3ElC 88 [12 
3E1E 27 lfl 

~~13~ * 
~~14~ * MAIN LOOP 
~~15[1 * 
~~16~ ORG $3E~~ 
~~17~ LDD #127*256+95 
~~18~ STD XY INITIALIZE X,Y 
~~19~ MAN~fl5 LDD XY GET X,Y 
~~2~~ LBSR GETADD FIND ALL ADDRESSES 
~~21~ BSR COUNTN COUNT NEIGHBORS 
~~22~ LDA [ELOC] GET BYTE 
[1[123~ ANDA EBIT GET CELL 
~~24~ BEQ MAN~4~ GO IF EMPTY 
~[125~ * LIVING CELL HERE 
[1~26[1 LDA COUNT 
~~27[1 ANDA #$~E 
[1~28[1 EORA #2 
[1~29~ BEQ MANfllfl 
[1[13~[1 * ON AND NOT 2 OR 3 

GET COUNT 
THIS TRICK 

TESTS FOR 2 OR 3 
GO IF 2 OR 3 
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ADVANCED 
BASIC 

PROGRAMMING 
AID 

Now there is a product which 
integrates the most used utility 
functions for your COCO. It works 
with all Extended Color Basic 
COCOs, 16k, 32k and 64k. Look at 
the features available, no need 
for a text processor to create or 
change programs. Saves disk space 
and time because programs do not 
have to be saved in ASCII format. 

* COPY COMMAND: Copy one or 
more statements in a program 

* MOVE COMMAND: Move one or 
more statements in a program 

* FIND COMMAND: Find a string 
and REPEAT FIMD for string. 

* ~1ULTIPLE EDITING SESSIONS: 
You can edit two programs at 
once and MERGE all or part. 
This also allows you to RUN 
one pgm while editing another 

* SCROLLING: Allows for down 
or up scrolling through pgm. 

* AUTOMATIC EDIT: You can enter 
edit of current line without 
specifying the line number. 

* COMMAND KEYS: One keystroke 
enters most basic commands. 

* REPEATING KEYS: Auto repeat. 
* AUTOMATIC LINE NUt·1BERING: 

Set start and increment. 
* BASIC FORMATTING: ON/OFF 

control, for easier reading 
of list/print multiple stmts 

* KEYBOARD CLICKER: ON/OFF 
*CLEAR KEY DISABLE: ON/OFF 
* AUTOMATIC MENU LOADER:If you 

have a favorite menu pgm you 
can load it automatically. 

* AUTOMATIC PROGRAM EXIT: Run 
another ML pgm w/no pwr off. 

ALSO SUPER PROGRAMMING AID: You 
get Advanced Programming Aid plus 
* PROGRAMMABLE COMMAND KEYS: 

You get a command editing 
Program to make the keys do 
what you want, enter up to 
250 characters with one key. 

ADVANCED PROGRAMMING AID 
SUPER PROGRAMMING AID 
Upgrade from ADV to SUPER 

$24.95 
$29 . 95 
$14.95 

ALSO: GO-THELLO - a popular board 
game, 1 or 2 players, 3 levels of 
difficulty on 1 player. $12,95 

BSS DISK MANAGER:copy, move, kill 
run, rename etc. handy for disk 
management make it simple: $14.95 

$2.00 S & H specify DISK or TAPE 

202 

Bangert Software Systems 
P. 0. BOX 2105& 

Indianapolis, IN 4&221 
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3E211 BE 
3E23 A6 
3E27 B4 
3E2A A7 
3E2E 211 

3E311 BE 
3E33 A6 
3E37 BA 
3E3A A7 
3E3E 211 

3E411 B6 
3E43 81 
3E45 27 

3E47 7A 
3E4A 2A 
3E4C 86 
3E4E B7 

3F76 
89 .'16.'1.'1 
3F81 
89 .'J6.'J.'J 
17 

3F76 
89 .'16.'1.'1 
3F811 
89 .'16.'111 
117 

3F82 
113 
E9 

3F83 
BA 
7F 
3F83 

3E51 7A 3F84 
3E54 2A B11 
3E56 BE 11E1111 
3E59 11IBE 141111 
3ESD EC A1 
3E5F ED 81 
3E61 BC 141111 
3E64 26 F7 
3E66 39 

3E67 SF 
3E68 BE 3F66 
3E6B 11IBE 3F78 
3E6F A6 91 
3E71 A4 A11 
3E73 27 111 
3E75 SC 
3E76 BC 
3E79 26 
3E7B F7 
3E7E 39 

3E7F 34 
3E81 84 
3E83 27 
3E85 84 
3E87 88 
3E89 26 
3E8B 86 
3E8D 3D 
3E8E 1F 
3E911 E6 
3E92 54 
3E93 54 
3E94 54 
3E95 3A 
3E96 311 
3E9A BF 
3E9D BF 
3EA11 BF 
3EA3 lF 
3EA5 83 
3EA8 1.'183 
3EAC 24 
3EAE C3 
3EB1 FD 
3EB4 FD 
3EB7 FD 
3EBA C3 
3EBD 1.'J83 
3EC1 23 
3EC3 83 
3EC6 FD 
3EC9 FD 
3ECC FD 
3ECF 35 
3ED1 C4 

3F76 
F4 
3F82 

112 
.'17 
.'J6 
116 
.'J6 
44 
111 

111 
E4 

89 11E1111 
3F6C 
3F76 
3F6E 
1P 
.'111111 
11E1111 
.'J3 
.'J6.'J.'J 
3F66 
3F68 
3F6A 
9.'129 
13FF 
.'13 
96.'1.'1 
3F79 
3F72 
3F74 
94 
97 

1111319 MAN997 LDX 
9.'J329 LDA 
.'111339 ANDA 
.'111349 STA 
99359 BRA 
9.'1369 * ON AND 2 OR 3 
99379 MAN1119 LDX 
99389 LDA 
99399 ORA 
911499 STA 
99419 BRA 
99429 * EMPTY HERE 

ELOC 
1536,X 
EBITI 
1536,X 
HAN989 

ELOC 
l536,X 
EBIT 
1536,X 
MAN98.'J 

99439 MAN949 LDA COUNT 
99449 CMPA #3 
99459 BEQ MAN.'J1.'J 
911469 * PREPARE FOR NEXT CELL 

POINT TO BYTE 
GET BYTE FROM NEXT 
RESET BIT - DEATH! 
STORE BYTE 
GO FOR NEXT CELL 

POINT TO BYTE 
GET BYTE 
BIRTH OR STAY ALIVE 
STORE BYTE 
GO TO NEXT GEN 

GET COUNT 
TAKES 3 TO TANGO 
GO IF BIRTH! 

99479 MAN989 DEC XY DECREMENT X 
9948.'1 BPL MAN995 GO IF $.'19 - $7F 
99499 LDA #127 RESET X 
9.'15~9 STA XY STORE IN X 
995111 DEC XY+1 DECREMENT Y 
99529 BPL MAN.'J95 GO IF $.'111 - $69 
99539 LDX #$E99 POINT TO PAGE 1 
99549 LDY #$E99+1536 POINT TO PAGE 2 
9.'J55.'J MAN.'J85 LDD ,Y++ GET WORD 
911569 STD ,X++ STORE IN PAGE 1 
99579 CMPX #$E99+1536 AT END? 
99589 BNE MAN.'J85 GO OF NO 
.'J.'J599 RTS RETURN TO BASIC 
9 9 6119 **-l<*****'lrlrlo~"l<*'irio~**''<>'<*"'<*>'<**"irlrlriririrlriddririrlrirlrin'rln< 

9.'1619 * COUNT NEIGHBORS SUBROUTINE * 
~ ~ 6 2 ~ ***"Jr-A A A A A A A A **""C".'c A I< A A >'< lc >\ .,•r"'''n~ A A A A lc A A A h i'nn'rirln'n'rln'c-k'l't 

.'J.'J6311 COUNTN CLRB SET COUNT TO 9 

.'J.'J649 LDX #ALOC POINT TO TABLE START 

.'J.'J65.'J LDY #ABIT POINT TO TABLE START-1 

.'J.'J66.'J CNT.'J.'JS LDA [,X++] GET BYTE WITH CELL 

.'J.'J699 ANDA ,Y+ TEST BIT 

.'J.'J7.'J.'J BEQ CNT.'J1.'J GO IF NO CELL 

.'J.'J71.'J INCB BUMP COUNT 

.'J.'J72.'J CNT.'J1.'J CMPX #ILOC+2 AT END OF TABLES? 

.'J.'J73.'J BNE CNT.'J.'J5 GO IF NO 

.'J.'J74.'J STB COUNT STORE COUNT 

.'J.'J75.'J RTS RETURN 
pp7 6.'1 m~ririo~h~rlrl'**"'**********~ 
.'1.'177.'1 *GET ADDRESS SUBROUTINE. GETS NINE ADDRESSES* 
~ ~ 7 8 )J ******-'rlrk-lrlrlrl~***•k-Jrlrlrk-Jrin'rk*****'irirk**-i<·k·k·lrk*irin'ridr 

.'J.'J79.'J GETADD PSHS A SAVE X 

.'J.'J8.'J.'J ANDA #7 TEST BITS 

.'J.'J81.'J BEQ GET.'J15 GO IF .'J.'J.'J 

.'J.'J82.'J ANDA #6 IGNORE LSB 

.'J.'J83.'J EORA #6 TEST FOR 11.'1 OR 111 

.'J.'J84.'J BNE GET.'J22 BYPASS LOG COMP IF .'J.'J1-1.'J1 

.'J.'J85.'J GET.'J15 LDA #16 16 BYTES PER ROW 

.'J.'J86.'J MUL 16*Y 
9P879 TFR D,X FOR NEXT ADD 
pp88.'J LDB ,S GET X 
.'J.'J8911 LSRB X/2 
.'J999.'J LSRB X/4 
.'J.'J 91.'J LSRB X/8 
.'J992.'J ABX 16*Y+INT(X/8)=DISP 
.'1~939 LL~ $E.'J.'J,X $E.'J.'J+16*Y+INT(X/8) 
.'J~94.'J STX DLOC CURRENT ROW 
.'J~95.'J STX ELOC 
.'J~96.'J STX FLOC 
.'1~979 TFR X,D FOR COMPUTATIONS 
.GG98.'J SUBD #16 FOR PREV ROW - MAY BE MODS 
9999.'1 CMPD #$E9.'J ABOVE TOP? 
Pl099 BHS GET.'J11 GO IF NO 
1H:Ill9 ADDD #1536 WRAP AROUND FROM BOTTOM 
j l~2 .'1 GET.'J11 STD ALOC PREVIOUS ROW 
} l8 3.'J STD BLOC 
(J J.G4!J STD CLOG 
IJHl59 ADDD #32 FOR NEXT ROW 
Ql!J6.'J CMPD #$E.'J.'J+l535 
!J1~7.'J BLS GET!J2.'J GO IF NOT OFF BOTTOM 
!J198.'J SUBD #1536 WRAP AROUND FROM TOP 
91.'19.'1 GET.'J2.'J STD GLOC NEXT ROW 
9119.'1 STD HLOC 
9111.'1 STD ILOC 
9112.'1 GET.'J22 PULS B 
911311 ANDB #7 

GET X 
P-7 



3E03 BE 3F50 ~114~ LOX #MASK MASK TABLE ADDR 
3ED6 3A ~115~ ABX POINT TO MASK 
3E07 A6 B4 ~ 116~ LOA ,X GET MASK 
3ED9 B7 3F79 ~117~ STA BBIT CURRENT COLUMN 
3EDC B7 3F8~ ~118~ STA EBIT 
3EOF B7 3F7E ~119~ STA HBIT 
3EE2 43 ~12~~ COMA GET I NVERTED BITS 
3EE3 B7 3F81 ~121~ STA EBITI SAVE FOR RESET BIT 
3EE6 A6 1F ~122~ LOA -1,X GET LEFT MASK 
3EE8 B7 3F7B ~123~ STA ABIT PREVIOUS COLUMN 
3EEB B7 3F7B ~124~ STA OB IT 
3EEE B7 3F70 ~125~ STA GBIT 
3EF1 A6 ~1 ~126~ LOA +1, X GET RIGHT MASK 
3EF3 B7 3F7A ~127~ STA CBIT NEXT COLUMN 
3EF6 B7 3F7C ~12B~ STA FBIT 
3EF9 B7 3F7F ~129~ STA IBIT 

~13~~ * POSSIBLE ADJUST OF LOC'NS ON BOUNDARIES 
3EFC B6 3F78 ~131~ LOA ABIT GET LEFT MASK 
3EFF B1 ~1 ~132~ CMPA #1 IS IT LSB? 
3F~1 26 29 ~133~ BNE GET~3~ GO IF NO 

~134~ * TWO-BYTE CASE HERE 
3F~3 BE ~~~~ ~135~ LOX #~ FINAGLE FACTOR 
3F~6 F6 3F6 7 ~136~ LOB ALOC +1 GET BYTE LOC'N LSB 
3F~9 C4 ~F ~137~ ANOB #$F 16-BYTE BOUND 
3F~B 26 ~3 ~138~ BNE GET~25 GO IF NOT OFF LEFT 
3F~D 3~ 88 1~ ~139~ LEAX +16 ,X OFF EDGE 
3Fl~ 3~ 1F ~ 14~~ GET~25 LEAX -1,X ADJUST IN EITHER CASE 
3Fl2 34 1~ )1141~ PSHS X STORE FOR COMPUTATION 
3Fl4 FC 3F66 ~14 2~ LOD ALOC ADJUST LEFT LOC ' NS 
3Fl7 E3 E4 )1143~ ADDO ,S 
3Fl9 FD 3F66 ,G144,G STD ALOC 
3FlC FC 3F6C )1 145~ LOO DLOC 
3FlF E3 E4 ~146~ ADDD ,s 
3F2 1 FO 3F6C ~147." STO DLOC 
3F24 FC 3F 7~ ~148~ LOO GLOC 
3F27 E3 E1 ~149~ ADDD ,S++ 
3F29 FD 3F7~ ~15~~ STO GLOC 
3F2C B6 3F7A ~151~ GET~3~ LOA CBIT GET RIGHT MASK 
3F2F 2A 2A ~152)1 BPL GET~4~ GO IF NOT $B~ CASE 

~153~ >~ TWO-BYTE CASE HERE 
3F3l 8E ~.G.G~ ~154~ LOX #)I FINAGLE FACTOR 
3F34 F6 3F6B ,Gl55~ LOB CLOC+1 GET BYTE LOC'N LSB 
3F37 C4 ~F ~156~ ANDB #$F 16-BYTE BOUNDARY 
3F39 C1 ~F ~157~ CMPB #$F TEST FOR OFF RIGHT 
3F3B 26 ~2 ~1 58~ BNE GET,G35 GO IF NOT OFF 
3F30 3,G 1." )1159~ LEAX -16 ,X OFF EDGE 
3F3F 3~ ~1 ~16~~ GET~35 LEAX +1 ,X ADJUST IN EITHER CASE 
3F41 34 1~ ~161~ PSHS X STORE FOR CALCULATIONS 
3F43 FC 3F6A ~162~ LDD CLOG ADJUST RIGHT EDGE LOC'NS 
3F46 E3 E4 ~ 16 3~ ADDD ,s 
3F48 FD 3F6A ~164~ STD CLOG 
3F4B FC 3F6E ~165~ LOD FLOC 
3F4E E3 E4 ~166~ ADDD ,S 
3F5~ FD 3F6E ~167~ STO FLOC 
3F53 FC 3F74 )1168~ LDO ILOC 
3F56 E3 E1 ~169~ ADOO ,S++ 
3F5B FD 3F74 ~17."~ STO ILOC 
3F5B 39 )1171~ GET~4~ RTS RETURN 

~172~ * CELL MASK TABLE 
3F5C ."1 ~173~ FCB 1 
3F50 8~ ,;J174~ MASK FCB 128 
3F5E 4~ ,Gl75~ FC B 64 
3F5F 2~ )1 176~ FCB 32 
3F6)1 1)1 ~17-7~ ' FCB 16 
3F61 ~a ~178~ FCB 8 
3F62 ~4 ~179lJ FCB 4 
3F63 ~2 ~18~~ FCB 2 
3F64 ~1 ~181~ FCB 1 
3F65 8~ ~182~ FCB 128 

~183~ * BYTE LOCATION TABLE 
~184~ * A*B*C 
~185~ * D*E*F 
~186~ * G*H*I 

3F66 ~~~~ )1187~ ALOC FOB ~ 
3F68 ~~~~ ~18 8~ BLOC FOB ~ 
3F6A ~~~~ ~189~ CLOG FOB )I 
3F6C ~~~~ ~19~~ DLOC FOB ~ 
3F6E ~~~~ )1191~ FLOC FOB ~ 
3F7~ ~~~~ ~192~ GLOC FOB ~ 
3F72 ~~~~ ~193~ HLOC FOB )I 
3F74 ~~~~ ~1941' ILOC FOB ~ 

• LOCAL • IN • LOS • ANGELES • 

THE E.D.C •.• FLIPPY 
ATTACK! 

DON'T RUIN YOUR DISKS! 
Highest Quality Certified Diskettes . True 
Flippies-Aiready " Doub led ". DS/DD 
10/$17.95 + $2 .50 S & H 

2764 Eprom (10) 

27128 Eprom (10) 

6809E CPU 

6847 VOG 

6883 SAM 
LS785 NEW SAM 

RS DOS 1.1 

Ext. Bas. 1.1 

Est. Bas (28 Pin) 

4464 DRAM (2 chips) 

4164 DRAM (8 chips) 

Model 100 8K Upgrade 
Gold Rom " Y" Cable 

$4.50 ea. 
S5.50 ea. 

$17.95 
$17.95 
$24.95 
$29.95 
$22.95 
$24.95 
$29.95 
$34.95 
$19.95 
$34.95 
$22.95 

Quadrature Fan Module B 
Piezo Electric - .11 Watt.s 
Fits IN Coco - No Surge 

5 CFM - Low Noise - UL 
$29.95 + 2.50 S & H 

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

and hardware in the market. 

*232 RemotePlus* by o.,;d Cherin 

,_.. Require• RS232 Pak or PBJ 2SP 
,;o Remote Tenninal Program 
,;o Parallel t.o Keyboard 
,_.. No Loat or Garbled Daw 
,_.. Error Trapping ,;o Software Clock 
,;o Diaable Break Key ,;o lnkey$ Support 
,;o New Tenninal Program 
,;o Convenoation Mode 

, All Ext. & Diak Command. RA INBOW 
,;o 20 Command. Added 
, Perfect for BBS 

CE FITIF !CAJIQN 

SEAL 

,_.. 4 Yenoioru lncl: Ext., 1.0,1.1 & ]DOS 
, Much More - U•e• 4K 

824.95 + 2.50 sA H (CA.~+..,, 

VIP Writer/Speller is so good, it doesn't 
need the ads .... . . . . . .... $59.95 

Always $2.50 S & H = I lb. Can= Call 

COLOR & MICRO COMPUTERS 
Software • Hardware • Support 

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

BBS (213) 258-0640 24 HRS. 

300 and 1200 Baud 
Extended HourS+Call before coming. 

6130 YORK BOULEVARD 
POST OFFICE BOX 42718 
LOS ANGELES, CA. 90042 

MAKE CHECKS PAY.uiLE TO E.D.C. 
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3F76 9999 91959 ELOC FDB 9 
91969 * MASK TABLE FOR NEIGHBORS 

3F78 flfl 91979 ABIT FCB 9 
3F79 99 91989 BBIT FCB 9 
3F7A 99 91999 CBIT FCB fl 
3F7B 99 92999 DBIT FCB fl 
3F7C 9fl {12919 FBIT FCB 9 
3F7D 99 92fl29 GBIT FCB 9 
3F7E flfl 92939 HBIT FCB fl 
3F7F 9fl 9294fl !BIT FCB 9 
3F8fl 9fl {1295{1 EBIT FCB fl 
3F81 9fl 92)!69 EBITI FCB fl INVERTED BITS 

)l2)l79 * WORKING VARIABLES 
3F82 flfl )l2)l89 COUNT 

Listing 3: DRIVER 

3F83 )l)l)lfl 92fl9)l XY 
9999 92 199 

9fl9flfl TOTAL ERRORS 

~0 0 0 0 0 oo107 
650 ...... 190 
800 0 0 0 0 0 o158 
1050 0 0 0 0 0188 
1250 .. .... 99 
END ...... 46 

1~~ 1 HIGH-SPEED LIFE BASIC DVR 
11~ CLEAR 2~~ 1 &H3DFF 
12~ FOR I=&H3E~~ TO &H3F65 
13~ READ A: POKE I,A 
14~ NEXT I 
15~ DEFUSR = &H3E~~ 
16~ DIM PT ( 4~~ ) 
17~ CLS 
18~ PRINT @15,"LIFE" 
19~ INPUT "USER PNTS (S ) OR 

RANDOM (R)";A$ 
2~~ IF A$="S" THEN 27~ 
219) INPUT "NUMBER OF POINTS";NP 
22~ FOR I=1 TO NP 
23~ PT(I)=(1~~+RND(56))*256+85+ 

RND (36 ) 
24~ NEXT I 
25~ I=I-1 
269) GOTO 36~ 
27~ I=~ 
28~ PRINT"ENTER X,Y(-1=END)" 
29~ PRINT@448 I "X, Y"; 
3~9J INPUT X,Y 
319) IF X=~1 THEN 36~ 
329) PT (I+1)=X*256+Y 
339) I=It1 
34~ PRINT@448," 
35~ GOTO 29~ 
36~ FOR J=1 TO 2 
37~ PMODE ~,J 
38~ PCLS 
39~ NEXT J 
4~~ PMODE ~,1 
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" 0 I 

FCB 
FDB 
END 

fl COUNT OF NEIGHBORS 
)l CURRENT X,Y 

41~ SCREEN 1,~ 
42~ FOR J=l TO I 
43~ PSET (INT(PT (J) / 256 ) ,PT(J ) -

INT(PT (J )/256 ) *256) 
44~ NEXT J 
45~ GN=l 
46~ A=USR~ (~ ) 
47~ GN=GN+l 
48~ GOTO 46~ 
49~ DATA &HCC,&H75,&H5F,&HFD 
5~~ DATA &H3F,&H83,&HFC,&H3F 
51~ DATA &H83,&Hl7,&H~~,&H73 
52~ DATA &H8D,&H59,&HA6,&H9F 
53~ DATA &H3F,&H76 
54~ DATA &HB4,&H3F,&H8~,&H27 
55~ DATA &H29,&HB6,&H3F,&H82 
56~ DATA &H84,&H~E,&H88,&H~2 
57~ DATA &H27,&Hl~,&HBE,&H3F 
58~ DATA &H76,&HA6,&H89 , &H~6 
59~ DATA &H~~,&HB4,&H3F,&H81 
6~~ DATA &HA7,&H89,&H~6,&H~~ 
61~ DATA &H2~,&H17,&HBE,&H3F 
62~ DATA &H76,&HA6,&H89,&H~6 
63~ DATA &H~~,&HBA,&H3F,&H8~ 
64~ DATA &HA7,&H89,&H~6,&H~~ 
65~ DATA &H2~,&H~7,&HB6,&H3F 
66~ DATA &H82,&H8l,&H~3,&H27 
67~ DATA &HE9,&H7A,&H3F,&H83 
68~ DATA &H2A,&HBA,&H86,&H7F 
69~ DATA &HB7,&H3F,&H83,&H7A 
79J~ DATA &H3F,&H84,&H2A,&HB~ 
71~ DATA &H8E,&H~E,&H~~ 1 &H1~ 
72~ DATA &H8E,&H14,&H~~ 1 &HEC 
73~ DATA &HA1,&HED,&H81,&H8C 
74~ DATA &Hl4,&H~~,&H26,&HF7 
75~ DATA &H39,&H5F,&H8E,&H3F 
76~ DATA &H66,&H1~ 1 &H8E,&H3F 
77~ DATA &H78,&HA6,&H9l,&HA4 
78~ DATA &HA~,&H27,&H~1,&H5C 
79~ DATA &H8C,&H3F,&H76,&H26 
8~~ DATA &HF4,&HF7,&H3F,&H82 
81~ DATA &H39,&H34,&H~2,&H84 
82~ DATA &H~7,&H27,&H~6,&H84 



83~ DATA &H~6,&H88,&H~6,&H26 
84~ DATA &H44,&H86,&H1~,&H3D 
85~ DATA &H1F,&H~1,&HE6,&HE4 
86~ DATA &H54,&H54,&H54,&H3A 
87~ DATA &H3~,&H89,&H~E,&H~~ 
88~ DATA &HBF,&H3F,&H6C,&HBF 
89~ DATA &H3F,&H76,&HBF,&H3F 
9~~ DATA &H6E,&H1F,&H1~,&H83 
91~ DATA &H~~ , &H1~,&H1~ 1 &H83 
92~ DATA &H~E,&H~~,&H24,&H~3 
93~ DATA &HC3,&H~6 , &H~~,&HFD 
94~ DATA &H3F,&H66,&HFD,&H3F 
95~ DATA &H68,&HFD,&H3F,&H6A 
96~ DATA &HC3,&H~~,&H2~,&H1~ 
97~ DATA &H83,&H13,&HFF,&H23 
98~ DATA &H~3,&H83,&H~6,&H~~ 
99~ DATA &HFD,&H3F,&H7~,&HFD 
1~~~ DATA &H3F,&H72,&HFD,&H3F 
1~1~ DATA &H74,&H35,&H~4,&HC4 
1~2~ DATA &H~7,&H8E,&H3F,&H5D 
1~3~ DATA &H3A,&HA6,&H84,&HB7 
1~4~ DATA &H3F,&H79,&HB7,&H3F 
1~5~ DATA &H8~,&HB7,&H3F,&H7E 
1~6~ DATA &H43,&HB7,&H3F,&H81 
1~7~ DATA &HA6,&H1F,&HB7,&H3F 
1~8~ DATA &H78,&HB7,&H3F,&H7B 
1~9~ DATA &HB7,&H3F,&H7D,&HA6 
11~~ DATA &H~1,&HB7,&H3F,&H7A 
111~ DATA &HB7,&H3F,&H7C,&HB7 
112~ DATA &H3F,&H7F,&HB6,&H3F 
113~ DATA &H78,&H81,&H~1,&H26 
114~ DATA &H29,&H8E,&H~~,&H~~ 
115~ DATA &HF6,&H3F,&H67,&HC4 
116~ DATA &H~F,&H26,&H~3,&H3~ 
117~ DATA &H88,&H1~,&H3~,&H1F 
118~ DATA &H34,&H1~,&HFC,&H3F 
119~ DATA &H66,&HE3,&HE4,&HFD 
12~~ DATA &H3F,&H66,&HFC,&H3F 
121~ DATA &H6C,&HE3,&HE4,&HFD 
122~ DATA &H3F,&H6C,&HFC,&H3F 
123~ DATA &H7~,&HE3,&HE1,&HFD 
124~ DATA &H3F,&H7~ 1 &HB6,&H3F 
125~ DATA &H7A,&H2A,&H2A,&H8E 
126~ DATA &H~~,&H~~,&HF6,&H3F 
127~ DATA &H6B,&HC4,&H~F,&HC1 
128~ DATA &H~F,&H26,&H~2,&H3~ 
129~ DATA &H1~,&H3~,&H~1,&H34 
13~~ DATA &H1~,&HFC,&H3F,&H6A 
131~ DATA &HE3,&HE4,&HFD,&H3F 
132~ DATA &H6A,&HFC,&H3F,&H6E 
133~ DATA &HE3,&HE4,&HFD,&H3F 
134~ DATA &H6E,&HFC,&H3F,&H74 
135~ DATA &HE3,&HE1,&HFD,&H3F 
136~ DATA &H74,&H39,&H~1,&H8~ 
137~ DATA &H4~ 1 &H2~,&H1~,&H~8 
138~ DATA &H~4,&H~2,&H~1,&H8~ 

CoCo's Best 
& Fastest 
Spreadsheet 

AS-DOS 
VERSION 
(WITH GRAPHICS) 

Computer Systems Center 
42 Four Seasons Center #122 
Chesterf ield . MO 63017 
(314) 576-5020 

OS-9 
VERSION 

Exclusively 
from 

Radio Shack 
Stock No. 26-3275 

Works with SO-Column Hardware 
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~~(lr 
~tware 
__ IDqc QJ:oQJ:o QJ:aUigrap4cr __ 
Use your CoCo, your 8-bit dot addressable graphics 
printer and the CoCo Calligrapher to create beautiful 
signs, invitations, flyers, greeting cards , diplomas, cer­
tificates, awards and love letters. 

The original Calligrapher letters are 36 points (1 /2 inch) 
high and variably spaced. It includes an easy-to-use , 
menu-oriented program and these three typestyles : 

ADDITIONAL TYPESTYLES 
These tapes of additional typestyles are available for 
$19.95 each. They can be easily moved to disk. The 
original Calligrapher program is required. 

Tape 1 - Reduced, Reversed, and Reduced-Reversed 
versions 

Old English Gay Nineties Cartoon 

All typestyles on Tapes 2, 3, 4, 5, and 6 include Stan­
dard (1 12 inch) , Reversed, Reduced, and Reduced­
Reversed unless otherwise noted. 

Tape 2: Broadway/Old Style 

IB ... oadi.Ja!:l ~~ ds t~l r 
Tape 3: Business/Antique 

13usiness tA,fltiC(tif 

Old English Cartoon 

®ld ~n~Ji~h ~•rto•JJ 
Gay Nineties 

Gily Nillf'tifs 
The CoCo Calligrapher requires 32K ECB. 

Tape $24.95/Disk $29.95 

These disks of additional typestyles are 
available for $49.95 each. 

Disk 1 - all type styles on Tapes 1, 2 and 3. 
Disk 2- all type styles on Tapes 4, 5 and 6. 

Tape 4: Wild West/Checkers 

Wild West lthe(~.ers 

Tape 5: Star 

~~· .a. 
~·:_~· ll. a WS 

Hebrew 

Victorian (Standard and 'Reverse only) 

Tape 6: Block/Computer 

Block 
ComFUTEPl 

mite ®~-9 Qlalligrapqer _________ _ 
These disks of additional typestyles are available for 

$39.95 $49.95 each. They are not compatible with the CoCo 
Requires OS-9 Version 01.01 .00 and a dot matrix print- Calligrapher typestyles or program. OS-9 typestyle 
er. The OS-9 Calligrapher reads a standard input text disk must be used with the OS-9 Calligrapher. 
file which contains text and formatting directives to pro­
duce standard utput for printer or disk. You can specify 
which font to use; centering ; left, right or full justification ; 
line fill ; narrow mode; margin ; line width ; page size; 
page break and indentatioil . 

Disk 1 - OS-9 version of all type styles on Tapes 1, 2 and 
3. 

Dealer and autbor inqui ries arc a l­
ways welcome. Can a di a n deale rs 
s hould contact Ke llv Softwa re Dis­
t ributors, Ltd ., P . b. Box I 19:J2, 
Edmonton, Albe rta T5J-3Ll , ( 403 ) 
421-8003. 
Disk software compatib le ·wi tb Radio 
Shack DOS only. 

Disk 2- OS-9 version of all type styles on Tapes 4, 5 and 
6. 

SUGAR SOFIWARE 
1710 N. 50th Ave. 

Holl ywood , F lorida 33021 
(305) 981-124- 1 

A complete catal og of oilie r sweet 
Sugar Software products Is available. 

Add $ 1.50 per program fo r postage a nd 
hand ling. Florida res idents add 5% sales tax. 
COD orders a re welcome. CI S orders EMAIL 
to 70405 , 1374. No refunds or exchanges. ' - ll -~ 

~ VISA' 
L_ _ J I 



~gar 
~ftware For the serious student . . . 

• • • . from Preschool to College . • • • 

• Ages 3-5 .-.· 
• Hand-eye coordination 
• Colors 
• Shapes 
• Numbers 
• Great graphics and music 
• Reading readiness ski lls 
• Capital letters 
• Small letters 
• Learn to associate letters and letter blends with the 

sounds they make 
• Requires 32K ECB and joysticks 

s 

GALACTIC 
HANGMAN 

F F' E E 

Tt 
.~~ .~ ~ 

Both 16K ECB and 
32K ECB versions 
included on tape 

$17.95 
• For grade 2 and up 
• Exciting version of popular word guessing game 
• Play against the computer or a friend 
• Outstanding high-resolution graphics and animation 
• Great sound effects and music 
• 700 word vocabulary included 
• Create your own word files 

- your child 's spelling list 
- foreign language vocabulary 
-specialized word list, i.e., geographic, chemistry , 

physics 

• Broaden your vocabulary 
• Both 16K ECB and 32K ECB versions included on 

tape 
• Easily moved to disk 

Pre Reader 

$19.95 -Tape 
$24.95 - Disk 

MATH MISSION 

SHD ; T! '!Ei' -------· !, l, l, i, l,l,l, l,l, l, l,l,l,l,l , l, l, l,l, l,l 

w ,---, 

F [B) [D ~ [Iiji z ~ _.::_::] . 

0 z 
~ · .J Q 

rn 
~ ;u 
w 
t.::J f'J 
z 0 
u: z 
0 rn 

.1. 

R = II 50 5T= 29 

+ 3 2 PL = 'i 0 
~ .j = i -

5 [=I 00 
L,_____j 

Math Mission is an educational game designed to rein­
force early math ski ll s in the four math operations: 

Addition 
Subtraction 

Multiplication 
Division 

• Can be played on any of four optional levels of 
difficulty 

• Joystick oriented to develop hand-eye 
coordination 

• Shot timer simulates a classroom time test 
• Picture, sound, and word rewards 

M ATH MISSION requires 32K ECB and 
1 joystick 

Available on both Tape and Disk 
$24.95, either version 

Dea ler a nd a uth or inquiri es arc a l­
w a vs we lcome. Ca nadi a n d e a lers 
s hould con tac t Kc llv Software D is­
t ributo rs , Ltd . , P .b . Bo x 11 9a 2 , 
Edm onton, Albe rta T5,J-3Ll , (40a ) 
4 2 1-8003. 
Disk soft·warc compatib le with I<adio 
Shack DOS only. 

SUGAR SOFTWARE 
1710 North 50th Avenue 

Hollywood, Florida 330 21 
(305 ) 98 1-1241 

Add S 1. 50 pe r p rogram for postage 
and h a ndling. H o rida reside nLs add 
5% sales tax. 
COD orde rs a rc we lcome . CIS orde rs 
El\11\ II. to 70405, I :H4. :'\o refunds or 

· MootooCanJ VISA . exchanges. EJ I I 
1 A comple te catalo~ of othe r sweet 

S ugar Software products is antilahl c. 



~~OOWTECH OS-9 

KISSable OS-9 

The Disk BASIC/OS-9 
Connection 

build better soldiers, drill 

Osergeants tear down new 
recruits to nothing before 

rebuilding them into soldiers. Installing 
a new version of an operating system on 
the personal computer is an analogous 
process. I love the new 2.00.00 version 
of OS-9. However, the transition hasn't 
been painless and we'll share the obser­
vations of one OS-9 software wizard 
this month. 

We 'II take an in-depth look at a new 
product that should make it easier for 
dedicated Disk BASIC users to enter the 
OS-9 world. We'll also introduce several 
new RAM disks and show different 
ways to use them, plus spotlight some 
programs from Kevin Kuehl. To show 
how the same job can be done with two 
different languages, we are listing ver­
sions written in both assembly language 
and c. 

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

Drivers Needed for New Version 
We have been reading the mail on the 

CompuServe OS-9 SIG with interest. 
Immediately after OS-9 Level II hit 
Radio Shack shelves, people started 
complaining their Word-Pak and 
Word-Pak If drivers would not work. 
Ed Bender, the software wizard at PBJ, 
handled most of the inquiries person­
ally. 

Bender worked hard with a disas­
sembler and a little assistance from Fort 
Worth to get the new drivers online. 
But, the new drivers were not compat­
ible with the earlier Word-Pak drivers 
or the 0-Pak drivers from FHL. 

"We didn't have much trouble imple­
menting the drivers for the Word-Pak 
once we figured out what Microware 
did with the C080 driver fvr the phan­
tom Tandy video board," Bender said. 
"Most of our problems came after the 
fact and we have been getting some 
complaints about the reduced screen 
control functions implemented in the 
current version. 

"Actually, this is good and bad at the 
same time," Bender said. "Someone had 
to define a standard for screen control 
functions. While this was somewhat 
accomplished by 0-Pak and Word­
Pak, much of Tandy's OS-9 software 
was not compatible with either. Now, it 
is guaranteed that all Tandy (and hope-

fully all third-party software) will be 
Word-Pak compatible." 

Bender also received some com­
plaints about the loss of control for the 
Word-Pak II screen control relay. 
Word-Pak If users with a single com­
posite video-monitor connected to 
Word-Pak If and the standard CoCo 
video output can no longer switch the 
screen back and forth to alternately 
display graphics and text. 

For example, if you were editing a 
BASIC09 program that used graphics 
with the earlier PBJ drivers the Word­
Pak II display could be used to edit it. 
Later, when running the program, the 
screen could display text while the 
graphics were being drawn. Now, the 
only solution is a PDI<E to Word-Pak Jl 
to switch the screens back and forth -
a method that does not find favor with 
OS-9 purists. 

Bender has an idea that may solve the 
problem: "First, create a small OS-9 
procedure that, once invoked, would 
put itself to sleep, only to wake up once 
every second or two to check the path 
descriptor for TERM to see if the TYPE 
byte has been changed ," Bender said . "If 
a change is detected , toggle the screen 
control relay to the appropriate display. 
The program should be simple and use 
very little CPU time." 

Bender also noted that something 



need s to see if GRFO is active in order 
to control the graphics display. This 
program needs to allow all other pro­
grams to run concurrently with it. 

Bender says PBJ has had very few 
complaints about the loss of control for 
the scroll rate of Word- Pak II. But, they 

set of patches to Delphi's CoCo SIG. 
They let the DISTO Display 80 adapter 
card work with the C080 subroutine 
module that is standard with Tandy's 
Version 2.00.00 of OS-9. Some of you 
may want to use them to maintain a 
strict Tandy standard. 

~'~'This structure is invisible to Disk 
BASIC and requires no knowledge of 
OS-9.'' 

have had many complaints about the 
loss of cursor-style control and they 
plan to fix it. 

"Please point out that the way C080 
is linked into CCIO as a subroutine 
makes it nearly impossible to add dis­
play codes to the COSO module without 
patching CCIO," Bender said. "Any 
codes other than those defined by 
Tandy are not passed on to the COSO. 
So , even if the routines are in place, they 
never get called. The cursor-style con­
trol is an exception, since Tandy pro­
vided a sequence to change the cursor 
color in C032." 

Here's good news for people using 
public domain Word-Pak drivers. A 
new public domain driver for Word­
Pak II that runs with Version 2.00.00 is 
now available in he DL6 database on 
the CompuServe OS-9 SIG, according 
to SysOp Wayne Day. The new offering 
was written by Bill Dickhaus, the OS-
9 section leader on the CoCo SIG. 

COSO Patches Work with 
DISTO Display 80 

Dennis McMillan has contributed a 

However, many may want to use the 
new DISTO drivers that Brian Lantz is 
writing. They will be compatible with 
0-Pak and the old Word-Pak drivers 
and will eliminate some of the shortfalls 
in the Tandy COSO module. 

In the Tandy COSO module, there are 
six occurrences of $FF78. To make the 
DISTO board work with the module , 
change each $FF7S to $FF54. Also set 
the ":switch" at $FF57 to "on" before 
booting OS-9. Here is the list of offsets 
supplied by McMillan. 

. <SPACE>.+24 

. <SPACE>.+48 
• <SPACE>.+l9 
. <SPACE>.+3E 
. <SPACE>.+EF 
. <SPACE>.+69 

Note that these offsets move from one 
to the next. You do not need to link to 
C080 each time - only the first time. 
After making these changes, save them 
in a file and store them in the modules 
directory of the "Boot/ Config" disk so 
they can be loaded easily. Or install 

them into the boot file with the Config 
utility. 

With the additional capability made 
possible by the new hardware from 
Tandy and third-party vendors, we 
must make choices about managing the 
operating system on our Color Compu­
ters. OS-9's modularity makes it possi­
ble and new hardware and software 
make it fun . Next month we hope to 
review the concept of modularity and 
introduce several approaches to the 
management of our Version 2.00.00 
system software. 

WBASIC - An OS-9 Disk that 
Thinks It's Disk BASIC 

Late last year, Alan Reinhart of 
Royersford, Pennsylvania, had a novel 
idea. Today, he has a major product, 
and CoCo users migrating to OS-9 time 
will find it very interesting. WBASIC is 
a ROM-based program. It replaces 
Disk Extended BASIC and stores Disk 
BASIC data and programs in OS-9 for­
matted files on a hard disk. 

When I saw WBAS/C, I was imme­
diately impressed. Reinhart had written 
code that makes directories on an OS-
9 formatted hard disk look like stand­
ard Disk BASIC floppy disks. 

Why is this significant? Since the 
entire hard disk uses a standard OS-9 
format, OS-9 programs and data can be 
stored on it also. And, since the 
"RSDOS Floppy" directories are actu­
ally OS-9 directories, OS-9 application 
programs and utilities can also read 
from or store data in them. People with 
a heavy investment in standard Disk 
BASIC programs and data can continue 
to use their original programs and 
accumulated data while they move up 
into full OS-9 operation. 

With WBASICyou can copy a floppy 
disk containing a number of Elite, VIP 

05·9™ SOFTWARE/HARDWARE 
SDISK-Standard disk driver module allows the full use of 35, 40 
or 80 track double sided disk drives with COCO OS-9 plus you 
can read/write/format the OS-9 formats used by other OS-9 
systems. (Note: you can read 35 or 40 track disks on an 80 track 
drive). Now updated for OS-9 ver. 02.00.00 $29.95 
SDISK + BOOTFIX-As above plus boot directly from a double 
sided diskette $35.95 
L1 UTILITY PAK-Contains all programs from Filter Kits Nos. 1 
& 2 plus Hacker's Kit#, plus several additional programs, Over 
35 utilities including "wild card" file cmds, MacGen command 
language, disassembler, disk sector edit and others. Very useful, 
many of these you will find yourself using every time you run your 
system. These sold separately for over $85. $49.95 
SKIO-Hi res screen driver tor 24 x 51 display; does key click, 
boldface, italics; supports upgraded keyboards and mouse. With 
graphics screen dump and other useful programs. Now UPDATED 
FOR OS-9 Ver 2.0 $29.95 

PC-XFER UTILITIES- Utilities to read/write and format ss MS­
DOSTM diskettes on CoCo under OS-9. $45.00 (requires SDISK) 
CCRD 512K Byte RAM DISK CARTRIDGE-Requires RS Multipak 
interface, used with driver software below provides 1/2 MB OS-9 
RAM disk. $259.00 (Prices subject to change). 
CCRDV OS-9 Driver Software for CCRD-$20.00 
All disk prices are for CoCo OS-9 format; for other formats, specify 
and add $2.00 each. Order prepaid or COD, VISA/MC accepted, 
add $1.50 S&H for software, $5.00 for CCRD; actual charges added 
for COD. 

D.P. Johnson, 7655 S.W. Cedarcrest St. 
Portland, OR 97223 (503) 244-8152 

{For best service call between 9-11 AM Pacific Time) 

05·9 Is a trademark of Mlcroware and Motorola Inc. 
MS·DOS is a trademark of Microsoft, Inc. 
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or other Color Computer word proces­
sor files ; ed it with an OS-9 word pro­
cessor like DynaStar or Stylograph; 
check spelling with an OS-9 program 
like DynaSpell and print using an OS-
9 text processor like TS Word. 
WBASIC should ease the entry of 
thousands of Color Computer users 
into the OS-9 computing world. 

"The existing Disk BASIC file struc­
ture has no real expansion cababilities," 
Reinhart said . "Several vendors selling 
Winchester drives discovered that 
quickly. Managing the 20,480 sectors on 
a five-megabyte disk instead of the 
usual 620 sectors on a floppy has been 
a real problem. Several attempts have 
been made to solve the problem by 
placing a number of standard floppy­
sized volumes on a hard disk drive but 
this approach is not totally successful." 

Reinhart came up with his method 
because he was concerned about what 
he perceived as a "go to OS-9 or forget 
it" policy at Tandy. 

"Their policy is fine if you are inter­
ested in working with OS-9 ," Reinhart 
said. " But, if you are just starting and 
are not interested, there was no easy 
a nswer." 

A common file structure lets Rein­
hart's WBASIC talk to OS-9. While 
Disk BASIC has been hard-coded to live 
in a 35-track, single-sided environment, 
OS-9 was designed for expandability. 

"l have recreated the OS-9 file han­
dling system with my own code," Rein­
hart said. "The result is the Disk BASIC 

user gains the benefit of a second, more 
capable file structure while keeping 
compatibility with the old. But, at the 
same time, OS-9 users can now write 
short programs in Disk BASIC then boot 
OS-9 and access the same data files 
from BASIC09." 

WBAS/Cuses the drive number part 
of a file specification to communicate 
with the hard disk drive. Drive numbers 
4 through 13 are placed on the hard 
disk, each in its own directory. This 
structure is invisible to the Disk BASIC 

user a nd requires no knowledge of OS-
9. However, to use OS-9, simply type 
DDS and log to the Winchester. OS-9 
users see a standard OS-9 disk . 

To make WBASIC work, Reinhart 
did his homework with Disk Basic 
Unraveled. He located the addresses 
where he could intercept the various 
Disk BASI C statements and jump to his 
own code. When you use a WBAS/C 
OPEN statement with a drive number 
higher than three , it creates an OS-9 file 
in a directory on the hard disk drive . 

Reinhart stores all Disk BASIC flop-
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Metric Industries 

Model 101 Interface $39.95 

The Model 101 is a serial to with all cables and connectors for 
parallel interface intendec lor use your computer and printer. 
with a COCO and any Centronics 
compatible parallel input printer. 
The 1 01 has 6 switch selectable 
baud rates (300-9600). The 101 
is only 4 • x 2" x 1 • and comes 

The Model 104 Deluxe Interface $51.95 
The Model 104 is a serial to 
parallel interface like the Model 
101 but it has the addec feature 
of a serial port (sometimes 
referrec to as a modem switch). 
This feature aiiCMis the connection 
of a parallel printer and any 
serial device (modem, serial printer 

etc.) to your computer. You may 
then select either output, serial or 
parallel, with the flip of a switch. 
The 104 is only 4.5" x 2.5" x 1.25" 
and comes with all cables and 
connectors for your computer. You 
supply the serial cable for your 
modem or other serial device. 

Model 103 Combo $68.95 
With the turn of a knob the 
model 103 switches your 
computer's RS232C serial port 
to any one of 3 outputs - 2 
serial and 1 parallel. The serial 
ports may be used for modems, 
serial printers or even another 
computer. The parallel port can 

be used with any Centronics 
compatible printer. The 103 has 
the best features from the 101 
and 102: color coded position 
indicator lights, 6 switch 
selectable baud rates, heavy 
anodized aluminum cabinet, and 
many more. 

Model 102 Switcher $35.95 
The Model 102 has 3 switch 
positions that allow you to 
switch your computer's serial 
output between 3 different 
devices (modem, printers or 
another computer). The 102 has 
color coded lights that indicate 
the switch position. These 

lights also act as power 
indicators to let you know your 
computer is on. Supplied with 
the 102 are color coded labels 
that can be applied to your 
accessories. The 102 has a heavy 
guage anodized aluminum cabinet 
with non-slip rubber feet. 

Cassette Label Program $6.95 
N- Version 1.2-Tape transferra­
ble ., disk. Now save and 
load Labels from tape or disk. 

This fancy printing utility prints 
5 lines of Information on 
plnfeed cassette labels. "Cas­
sette Label" is menu driven and 
is very easy to use. It uses the 
special features of your 
printer for standard, expanded 
or condensed characters. Each 
line of text is automatically 
centered. Before the label 
Is printed, it is shown on your 

THE 101, 103 AND 104 ALL 
REQUIRE POWER IN ORDER TO 
OPERATE. MOST PRINTERS 
CAN SUPPLY POWER TO YOUR 
INTERF.ACE. STAR, RADIO 
SH.ACK, AND OKJDATA ARE JUST 
A FEW THAT DO. EPSON DOES 
NOT THE INTERF.ACES CAN 
ALSO BE POWERED BY AN .AC 
ADAPTER (RADIO SH.ACK MODEL 
273-1431 PLUGS INTO ALL 
MODELS). IF YOU REQUIRE A 
POWER SUPPLY, ADD A "P" TO 
THE MODEL NUMBER AND $5.00 
TO THE PRICE (MODEL 101 P 
$44.95, MODEL 104P $56.95 AND 
MODEL 103P $73.95) 

CRT - enabling you to 
make changes if you like -
then print 1, 2 or 100 labels. The 
program comes on tape and it 
is supplied with 24 labels to 
get you started. 16K ECB 
required. 

• • • • • 

The Model 101, 102, 103 and 104 
will work with any COCO, any 
level basic and any memory size. 
These products are coverec by 
a 1 year warranty. 

The Model 101, 103 and 104 work 
with any standard parallel input 
printer including Gemini, Epson, 
Radio Shack, Okidata, C. loth and 
many others. They support 
BASIC print commands, word 
processors and graphic com­
mands. 

INe manufacture these products. 
Dealer inquiries are invited. 

Other Quality Items 
High Quality 5 Screw Shell C-10 
Cassette Tapes $7.50 per dozen 

Hard Plastic Storage Boxes for 
Cassette Tapes $2.50 per dozen 

Pin Feec Cassette Labels 
White $3.00 per 100 
Colors $3.60 per 100 (Red, Blue, 
YeiiCMI or Tan) 

To order call our 24 hour order 
line 513-677.0796 and use 
your VISA MASTERCARD 
request C.O.D. or send check or 
money order to: 

Metric Industries 
P.O. BoK 42396 
Cincinnati, OH 45242 

Free shipping on orders over 
$50.00. Ohio residents add 5.5% 
sales taK. 
Orders under $50.00 please add 
$2.50 for shipping. 



Listing 1: COMM.C 

/'~< COMM: A UNIX-like utility to print non-identical lines in 
two files. 

>"</ 

Microware C Language 

Kevin Kuehl 
806 Division Road 
Valparaiso, IN 46383 
February 5, 1986 

Calls: comm filel file2 
comm filel <file2 

#include <stdio.h> 
#include <ctype.h> 

main(argc, argv) 
int argc; 
'char >'<>'<argv; 

FILE *fpl, *fp2, *fopen(); 

if (argc == l) 
error("Usage: comm filel [file2]", NULL); 

else if (argc == 2) 
if (fpl = fopen(>'<++argv, "r")) ( 

comm(fpl, stdin); 
fclose(fpl); 

else 
error( "Can 1 t open", >'<argv); 

else if (fpl = fopen(>'<++argv, "r")) 
if (fp2 = fopen("~<++argv, "r")) 

comm(fpl, fp2); 
fclose(fpl); 
fclose(fp2); 

else 
error( "Can 1 t open", >'<argv); 

else 
error ("Can 1 t open", >'<argv) ; 

compare(stringl , string2) 
char *stringl , *string2; 

while (isspace(>'<stringl)) · 
>'<stringl++; 

while (is space (>'<string2)) 
>'<string2++; 

return(strcmp(stringl, string2)); 

comm(ptrl, ptr2) 
FILE *ptrl, *ptr2; 
( 

char linel[l20], line2[120]; 
static char filler[lO] 
int lengthl, length2; 

"· ' 

while (fgets(linel, 120, ptrl) && fgets(line2, 120, ptr2)) 

lengthl 
length2 

strlen(linel); 
strlen(line2); 

pies or directories in a master directory 
named RSDOS. Each floppy is actually 
a subdirectory named RSDOSO to 
RSDOS9. When you type a Disk BASIC 
command line like DIR 8 , WBA S IC 
performs the equivalent of the OS-9 
command , DIR / HO / RSDOS / 
RSDOS8. 

To make room for his code, Reinhart 
moved the start of Disk BASic's free 
memory area from $0989 to $0COO. This 
means that any Disk BASIC machine 
language programs that are not 
position-independent and start at $0989 
do not work with WBASIC. However , 
Reinhart says he has tested hundreds of 
programs and almost al l of them work . 

New RAM Disks Increase OS-9 Speed 
I met Tony DiStefano for the first 

time at RAINBOWfest-Palo Alto and 
one of the things we discussed was hi s 
new Super RAM Disk. I was so im­
pressed with his products that I bought 
a 512K Super RAM cartridge and a 
DISTO Controller with an enhanced 
Display 80 adapter. 

When DiStefano came up with the 
idea to add adapters to his controller 
and RAM disk cartridges, he solved a 
lot of problems. Some of us have had 
our Multi-Pak slots full for a while. We 
have been wondering how to add more 
hardware like the Radio Shack Speech 
Cartridge to our CoCo. Tony has come 
to the rescue. 

Many people at Palo Alto were im­
pressed , too. By the time I talked to 
Tony, his distributor (CRC Inc., 10802 
Lajeunesse, Montreal, Quebec, Canada 
H3L 2E8, phone 514-383-5293) had 
sold out. I had to order mine . 

Bob Rosen - WHIFFLE on Del­
phi's Color Computer SIG - helped me 
out. He shipped Tony's 256K Super 
RAM cartridge and it arrived the next 
day. The 256K Super RAMDisk sells 
for $129.95. The 512K version costs 
$169 .95. 

I quickly installed the OS-9 RAM 
Disk drivers licensed by Brian Lantz 
and was soon working with a 512K 
CoCo: the DISTO Super RAM Disk 
plus the Thunder RAM. My own 512K 
Super RAM has also arrived and very 
soon I'll be cooking with a 768K Co Co. 
And, as if that weren't enough , DiSte­
fano has made it possible to put a n 
additional 512K of RAM on his Super 
RAM cartridge. If I added that 512K , 
I would be running with 1280K - in a 
CoCo. I'm impressed . 

Getting the Most from RAMDisk 
Brian Lantz certainly gives versatility 
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in the RAMDisk software for the Super 
RAM cartridge. A ready-made device 
descriptor makes the 256K RAM disk 
look like a single-sided, 40-track floppy 
disk. Data and programs can be moved 
quickly from a floppy to the RAM disk 
using the OS-9 Backup utility com­
mand. It takes less than 40 seconds to 
do the whole job. 

A modules directory on the disk 
contains a device descriptor that covers 
almost every option. The descriptors 
are in the correct format to work with 
the Config utility that comes with 
Version 2.00.00. By selecting the proper 
descriptor, you pick the number of the 
drive, either RO, Rl or R2; the Multi­
Pak slot number desired, one through 
three; and the size of the RAM disk, 
either 256K or 512K. 

After I had used the RAMDisk as the 
mirror of a single-sided, 40-track disk 
for several weeks I decided to take a 
closer look. I discovered that I was 
losing 77,824 bytes or 304 sectors of 
high speed RAMDisk by operating in 
this mode. There are 262, 144 bytes or 
I ,024 sectors of memory available on 
the DISTO Super RAMDisk. How­
ever, the 40-track floppy can only only 
184,320 bytes or 720 sectors. 

At first, I thought I had only two 
alternatives. I could run the RAMDisk 
as a single-sided, 40-track drive and 
gain the advantage of the high-speed 
backup operation. Or, I could configure 
the Ram Disk with I ,024 sectors and use 
all available RAM. Unfortunately, with 
the latter method I would need to use 
the Dsave utility command to copy OS-
9 directories or disks to the RAMDisk 
- an operation that takes several 
minutes. 

After a little thought I decided to take 
advantage of my double-sided, 40-track 
drives. I would use both sides of the 
drive, but not all of the tracks. I wound 
up formatting a disk with 56 tracks -
28 per side. This produces I ,008 sectors 
of storage. 

I called up the OS-9 Debug utility and 
modified the I R I device descriptor to 
make the RAMDisk look like 28 tracks 
with 18 sectors per track on two sides . 
I then used the new Version 2.00.00 

· Format utility to create the disk. Format 
ran properly and the OS-9 Free utility 
command reported that I had I ,008 
sectors available. I moved right ahead 
and ran the Backup utility program. 
Backup up ran successfully and copied 
about half of the special 28-track 
double-sided disk. Then it reported a 
Media Full error. It made sense to me 
that you can't have two sides on a 

212 THE RAINBOW June 1986 

linel[lengthl - 1] = line2[length2 - 1] ' \0 ' ; 

if (compare(linel, line2)) 
printf("%-25.25s %-25.25s\n", linel, line2); 

else 
printf("%52.52s %-25.25s\n", filler, linel); 

error(errl, err2) 
char *errl, *err2; 

fprintf(stderr, "COMM: %s %s\n", errl, err2); 
exit(O); 

Listing 2: TR.C C 

/* TR: A UNIX-like transliteration utility. 

>'</ 

Microware C Language 

Kevin Kuehl 
806 Division Road 
Valparaiso, IN 46383 
January 20, 1986 

Calls : tr from to <file 
tr from <file 

#include <std io . h> 

changes 'from' 
deletes 'from' 

to 'to' 

int not = FALSE; />'< Regular pattern match >'</ 
int squeeze = FALSE; />~ Do not compress repeated characaters >'</ 

main(argc, argv) 
int argc; 
char >'<>'<argv; 
( 

char setl [4], set2[4]; 
int argcount = 3; 

if (argc == 1) ( 
fprintf(stderr, "Usage: tr [-s] to from\n"); 
exit(O); 

else if ((*++argv)[O] == '-') ( 

if ( ( (>'<argv) [ 1] == ' s') JJ- ( (>'<argv) [ 1] 'S')) ( 
squeeze = TRUE; 
argv++; 
argcount++; 

else 
error("Parameter error ~<argv); 

if (makeset(*argv, set l) == FALSE) 
error("Parameter error", *argv); 

if (argc == argcount) 
if (makeset(>'<++argv, set2) == FALSE) 

error ("Parameter error ", >'<argv); 
else 

makeset(NULL, set2); 

translit(setl, set2); 

convert(c, conversion, boundptr) 
char c, conversion; 



char >'<boundptr; 

c = c - conversion + ~<boundptr++; 
if ( c > ~<boundptr) 

c = >'<boundptr; 

return(c); 

error(errl, err2) 
char *errl, *err2; 

fprintf(stderr, "TR : %s %s\n", errl, err2); 
exit(O); 

makeset(param, set) 
char *param, *set; 

int ptr; 

for (ptr = 0; ptr < 4; ptr++) 
set [ptr ] =NULL; 

if U<param == 1
-

1
) 

not = TRUE; 
param++; 

set [ O] = param [O]; 
if (set [0 ] != NULL) 

switch (strlen(param)) 
case 1: 

set [l ] = param[O ] ; 
break; 

case 3: 
set [l] param [2]; 
break; 

case 2: 
set [ l ] param [ O]; 
set[2 ] param [l]; 
set [3 ] param[l ] ; 
break; 

case 6: 
set [l] = param [ 2 ] ; 
set [2 ] param[3]; 
set [3] = param [S] ; 
break; 

default: 
re t urn(FALSE); 

return(TRUE); 

translit(from, to) 
char >'<from, >'<to; 

char c, lastc = 1 \0 1
; 

while ( (c = getchar()) != EOF) ( 
if (c >= from[O ] && c <= from[l]) 

if (not == FALSE) 
c = convert(c, from [O], &to[O]); 

e l se if (c >= from[2 ] && c <= from [ 3] ) ( 
if (to[2 ] == NULL) ( 

if (not == FALSE) 
c = convert(c, from [2 ] , &to [O]); 

else if (not == FALSE) 
c = convert(c, from[2 ] , &to [2]); 

RAMDisk, but I thought I could fool 
the software. 

As it turned out, I did fool the soft­
ware by taking a different approach. 
Fortunately for my experiment, the 
Backup utility command does not check 
everything when it looks to see if the two 
disk formats are the same. lt only 
checks the total number of sectors. 

After discussing the problem with 
Brian Lantz, I changed the number of 
sides in the RAMDisk descriptor back 
to one and changed the number of 
tracks to 56 rather than 28. I left the 
number of sectors per track set to 18 so 
it would match the floppy media. I 
saved the new version of the device 
descriptor again, ran the Attr utility 
command on it to set the execute and 
public execute attributes of the new fi le. 

Then, I formatted the RAMDisk 
again using the new descriptor. Free 
again reported I ,008 sectors available. 
I ran Backup again. It worked . 

What did I gain from the experiment? 
Time, mainly. When l did a backup 
from my specially formatted 28-track, 
double-sided floppy to the RAMDisk it 
took 41 seconds. Then, I ran DirCopy, 
a fast directory copy uti lity from Com­
puterware. It took three minutes and 26 
seconds. 

You probably noticed that this meth­
od does not use 4,096 bytes of the 256K 
avai lable on the RAMDisk. I wasted 
16 / 18 of a track. You can get around 
this by modifying the device descriptor 
for the floppy disk so you can format 
the double-sided 40-track disks in an 
even more non-standard fashion. 

For example, why not format them to 
hold 64 tracks (32 tracks on two sides) 
with 16 sectors in each track? This gives 
exactly 262,144 bytes or 1,024 sectors 
on the floppy. A RAMDisk formatted 
this way does the job nicely and wastes 
no space. Since you won't be exchang­
ing these non-standard floppies with 
anyone, set them up any way you desire . 

I haven't decided how to handle my 
512K RAM Disk yet. If I buy a double­
sided, 80-track disk I could use a similar 
trick. 512K of RAM holds 2,048 sec­
tors. If I formatted a disk to hold 128 
tracks (64 on each side) with 16 sectors 
in each track it should work perfectly. 
To maintain the I 8 sectors per track 
standard so the device descriptor won't 
have to be modified for the 80-track 
floppy disk, set it up with 112 tracks (56 
tracks on each side) containing 18 
sectors per track. 

Changing Device Descriptors 
To change the device descriptors used 
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by the floppy disk drives, use the OS-
9 Debug utility command . We'll go step 
by step, but first we need to give a short 
description of a device descriptor. 

Following the standard module 
header in every device descriptor that 
uses the RBF file manager, there is a 
table that defines the disk drive being 
used. The first byte of the tab le is 
located 18 decimal bytes ($12 bytes 
hexadecimal) from the start of the 
module containing the device descrip­
tor. The following table shows the offset 
from the start of the module, the name 
of the location in the OS9Defs fi les and 
a short description of the information 
it contains. 

Offset Name Description 
$12 IT.DTP Type of device (al-

ways 0 l for disk 
drives) 

$13 IT.DRV Drive number 
(DISTO slot number) 

$14 IT.STP Step rate (00 for 
RAMDisks) 

$15 IT.TYP Device type 
$16 IT.DNS Media density 
$17 IT.CYL Number of tracks 
$19 IT. SID Number of sides 
$!A IT.VFY Verify if 00, no verify 

if 01 
$1B IT.SCT Number of sectors 

per track 
$10 IT.TOS Number of sectors 

per track in Track 0 

To change the format on the RAM­
Disk and floppies , change IT.CYL, the 
number of tracks and IT.SCT, and the 
number of sectors per track. To start, 
type: 

089: debug <ENTER> 
When you see the Debug prompt, D:, 

type: 
L RO <ENTER> 

This links debug to the start of the 
module containing the device descriptor 
named RO. Use the name of the device 
descriptor you want to modify here. 
After linking to the descriptor, move to 
the byte containing the number of 
tracks. Since it is at an offset of $17 
hexadecimal bytes from the start of the 
module, type: 

<SPACE> .+17 <ENTER> 

Notice how the debug utility com­
mands use hexadecimal notation for 
these offsets . Displayed now is an 
address followed by the value of the 
data stored at that address . It should 
contain two zeros (00) . 
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) else if (not && (c != '\n')) 
c = to [ 0] ; 

if (squeeze && (c lastc)) 
/>'< If we compress repeats, then do nothing >'</ 

else 
putchar(c); 

lastc = c; 

Listing 3: COMM.A 

>'< GOMM: A UNIX-like file comparison utility with three columns 
* 6809 Assembly Language 

i< Kevin Kuehl 
* 806 Division Road 
* Valparaiso, IN 46383 
*February 5 , 1986 

* 
>'< Galls: comm file l file2 
prints lines 

compares 'filel' to 'file2' and 

>'< comm -1 filel file2 print only identical lines and 
from 'file2' 

NA11 Gomm 

IFPl 
USE /DO/DEFS/OS9Defs 
ENDG 

MOD commend,commnam,PRGRM+OBJGT,REENT+l,comment,commmem 
commnam FGS jGomm/ 

>'< DATA AREA 

* 
ORG 0 

flag RMB 1 
pathl RMB 1 
path2 RMB 1 
bufferl RMB 120 
buffer2 RMB 120 
storage RMB 120 

RMB 200 Parameter Area 
RMB 200 Stack Area 

commmem EQU . 

i< PROGRA11 AREA 
>'< 

comment GLR flag we print all columns 
GLRB c l ear the flag holder 

commOS LDA ,X get first parameter character 
GMPA #'- is it an option? 
BNE opnfile no, then open the files 
LEAX l,X bump up the pointer 

commlO LDA ,X+ get next character 
GMPA #$0D are we done? 
LBEQ errmsg yes , then syntax error 
GMPA #$20 or just some white space? 
BEQ opnfile yes, then go 
GMPA #'.1 do we blank first column? 



BNE comml5 not yet, go 
ORB #%00000001 yes, set the flag 
BRA commlO and go for more 

comml5 CMPA #'2 do we blank second column? 
BNE comm20 not yet, go 
ORB #%00000010 yes, set the flag 
BRA commlO and go for more 

comm20 CMPA #'3 do we blank third column? 
LBNE errmsg no, then syntax error 
ORB #%00000100 set the flag 
BRA commlO and go for more 

opnfile STB flag save the option flag 
LDA #READ. use READ access mode 
OS9 I$0PEN open the first file name 
LBCS error branch on error 
STA pathl save the path number 
LDA #READ. use READ access mode 
OS9 I$0PEN open the second file name 
LBCS error branch on error 
STA path2 save the path number 

readin LEAX bufferl,U point to the first buffer 
LDY #120 get its length 
LDA pathl get the path number 
OS9 I$READLN read a line of input 
LBCS commerr branch on error 
TFR Y,D put line length in 'B' 
STB -l,S save it for a bit 
LEAX buffer2,U point to the second buffer 
LDY #120 get its length 
LDA path2 get the path number 
OS9 I$READLN read a line of input 
LBCS commerr branch on error 
TFR Y,D put line length in 'B' 
LEAX bufferl,U else point to the first line 
LEAY buffer2,U and also to the second line 
CMPB -l,S are the lengths the same? 
BNE test05 no, then go 

test DECB are we done? 
BEQ test30 yes, then we must go 
LDA ,X+ else get a character in line 1 
CMPA ,Y+ is it the same as in line 2? 
BEQ test yes, then get next character 

test05 LDB #25 get length of first section 
LEAX bufferl,U point to the first line 
LEAY storage,U point to the out line 
LDA flag get the flag 
CMPA #%00000001 do we print this column? 
BEQ testl5 no, but we print second 
CMPA #%00000011 do we print any columns? 
BEQ readin no, we print nothing 

testlO LDA ,X+ get the next character in line 
CMPA #$0D is it a carriage return? 
BEQ testl5 yes, then go 
STA ,Y+ no, then save the character and bump 'Y' 
DECB are we done? 
BNE testlO no, then store next character 

testl5 ADDB #2 add in the spacer length 
LDA #$20 get an ASCII <space> 

test20 STA ,Y+ and save it 
DECB are we done? 
BNE test20 no, then save it again 
LDA #$0D get a carriage return 
STA ,Y save in case we need it 
LDA flag get the flag 
CMPA #%00000010 do we print this column? 
BEQ prntthem no, then go 
LDB #25 get length of second section 
LEAX buffer2,U point to second section 

test25 LDA ,X+ get the next character 

Press the ENTER key once to move to 
the lowest significant byte of the two­
byte value being modified. Debug prints 
the next address followed by a one-byte 
value. If you are changing the device 
descriptor of a 40-track drive, Debug 
returns a value of $28 (hexadecimal) 
here. Now type an equal sign (=) fol­
lowed immediately by the new value 
wanted in the descriptor. For example, 
to wind up with a 64-track RAM disk , 
type: 

=40 <ENTER> 
Note here that $40 is 64 decimal. 

After changing the number of cylinders, 
link to the start of the device descriptor 
module again like before. Move to the 
location of IT.SCT, which is at an offset 
of $I B. Make this change in a similar 
manner, then check or set the value of 
IT.TOS. Exit the debug utility by typing 
a Q or q as the first letter following the 
prompt. You then see the standard OS-
9 prompt. 

At this point, you can use the mod­
ified device descriptor. However, you 
will probably want to save it using the 
OS-9 Save utility command. If the 
device descriptor module is named RO 
in memory and you want to save it in 
a file called RO.New, use the following 
command line . 

OS9: save RO . New RO <ENTER> 

This command line creates a file 
named RO.New in the current execution 
directory which is usually / DO/ CMOS . 
The module RO is stored in that file. 
Before attempting to load the file, run 
the Attr utility command to set the 
execute and public execute attributes 
for the file . 

Banker RAM disk is an Alternative 
I recently had a chance to see the J&R 

Electronics 512K Banker. It supports all 
versions of the Color Computer and, 
since it installs inside the Color Com­
puter, a multipack is not needed. 

With the Banker you get a RAM 
Disk. And, since OS-9 already allows 
printing in the background by using an 
ampersand(&) at the end of a command 
line, you get a simple print spooler 
without buying any special software. 
When listing a file from the RAM disk 
to the printer, there is no wait for floppy 
access, so the system works efficiently 
at the same time. 

The installation procedure for the 
Banker is simple if you have two drives. 
Put the system disk in Drive 0 and your 
Banker OS-9 disk in Drive I, then run 
the install procedure file for the type of 
RAM disk desired and the CoCo does 
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all the rest. A utility that fixes the OS-
9 boot disks to boot with the Banker 
installed is also included. 

The Banker can be installed as a 512K 
or 256K RAM system and it comes in 
varying levels of completion. Options 
start with a bare board at $34.95 - you 
buy the pa rts - and run up to a com­
pl etely assembled and tested 512K 
board that sells for $149.95. Get the 
detai ls from Jesse at 1 & R Electronics, 
P.O. Box 2572, Columbia, MD 21405, 
phone (30 I) 987-9067. 

All except the assembled and tested 
512K board require piggyback ing 
RAM chips for expansion to 512K. If 
yo u do not feel comfortable with piggy­
back chips, purchase their new Memory 
Expansion Board Kit for $29.95. This 
kit is necessary to install a Banker in the 
two-chip Korean CoCo 2s. 

KShe/1 Makes Life Pleasant 
Computerware's KShell is the star of 

a new set of Advanced Utilities for OS-
9 fro m Paul Searby's Encinitas, Califor­
nia so ftware house . It's UNIX-like 
features let yo u work quicker and 
smarter. KShel/ is a direct replacement 
for the standard OS-9 Shell. In fact, 
internally it is named Shell. 

KShell gives you the ability to use 
wild cards on the OS-9 command line , 
set the priority of any process and make 
multipath searches. If you are tired of 
rece iving the Error #216 "File Not 
Found" message, KShell's path facility 
will make your day. To install and run 
it, simply type: 

OS9: ex load / dO/ cmdsjkshell <ENTER> 

A KShe/1 path command line looks 
like this: 

089: path=/dl/cmds <ENTER> 

After this line is typed, KShell first 
checks the current execution directory 
when it is looking for a program. If it 
does not find the program there it looks 
in I d I I cmds. You are not limited to one 
additional path, since you can place as 
many as will fit in a 64-character line. 
Each path in that line must be separated 
by a colon. Here's a sample: 

059: path= "/ rl: / hl/ cmds:jdl:cmds" <ENTER> 

lf you forget which paths have been 
ass igned to KShell, find out by typing, 
" Echo $path". If you forget something 
when yo u type the path, append things 
to it like this . 
059 : path=$path+":/dl" <ENTER> 

The beauty of these commands is they 
only need to be typed once. And if you 
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STA ,Y+ save it and bump 'Y' 
CMPA #$0D is it a carriage return? 
BEQ prntthem yes , then go 
DECB are we done? 
BNE test 25 no, then get next character 
LDA #$0D else get a carriage return 
STA ,Y save it in the string 
BRA prntthem print the lines 

test30 LDA flag get the flag 
CMPA #%00000100 do we print this column? 
LBHS readin no, then go 
LEAY storage,U point to the line 
LDA #$2 0 get a SPACE 
LDB #54 get loop count 

test35 STA ,Y+ save it in the line 
DECB are we done? 
BNE test35 no, then save some more 
LEAX bufferl,U point to the line 
LDB #2 5 get amount to be shown 

test40 LDA ,X+ get next character 
STA ,Y+ save it in string 
CMPA #$0D is it a carriage return? 
BEQ prntthem yes, then go 
DECB are we done? 
BNE test40 no, then go 
LDA #$0D get a carriage return 
STA ,Y+ save it in the line 

prntthem LEAX storage,U point to the line 
LDY #120 get its l eng th 
LDA # l use standard output 
OS9 I$WRITLN and print the line 
LBCC readin if no error, then go 
BRA error branch on error 

errmsg LEAX message,PCR get the message 
LDY #120 get its length 
LDA #2 use STANDARD ERROR path 
CLRB clear the error channel 
059 I$WRITLN print the message 

commerr CMPB #E$EOF is error and 'EOF'? 
BNE error no, then error exists 
LDA pathl get the path number 
OS9 ! $CLOSE and close the file 
BCS error branch on error 
LDA path2 get the path number 
CLRB clear the er ror channel 
OS9 ! $CLOSE and close the file 

error 059 F$EXIT terminate the process 

message FCC /Usage: comm [-[1,2,3]) filel file2/ 
FCB $0D 

EMOD 
commend EQU * 

END 

Listing 4: TR.A 

* TR : A UNIX- like transliteration utility . 
* 6809 Assembly Language 

'i< Kevin Kuehl 
* 806 Division Road 
*Valparaiso, IN 46383 
*February 5, 1986 
>'< 



>'< Call s : 
>'< 

>'< 

ch~:racters 

* 
* ' 

NAM Tr 

IFPl 

tr a A <f ile .. 
tr A-Z a-z <f ile 
tr -s a A <fi1. e 

tr -A-Za-z <file 

USE /DO/DEFS/OS9Defs 
ENDC 

converts all 'a' to 'A' in 'file' 
converts all letters to lower case 
strips~ out all same consecutive 

delete~ all non-alpha characters 

MOD trend, trnam, PRGRM+OBJCT, REENT+l, trent , 1~ronem 
trnam FCS /Tr/ _;-

* * DATA AREA 
>'< 

ORG 0 
lastc RMB 1 
not RMB 1 
squeeze RMB 1 
from RMB 4 
to RMB 4 
setl RMB 7 
set2 RMB 7 
line RMB 120 

RMB 200 Parameter Area 
RMB 200 Stack Area 

trmem EQU 

* 
>'< PROGRAM AREA 
>'< 

trent LEAY setl,U point to storage 
LEAY l,Y leave space for length 
CLR not use regular matching 
CLR setl length = 0 
CLR set2 length = 0 
CLR squeeze we do not compre ~s lines 
CLRB set counter = 0 

trOS LDA ,X+ get next character 
CMPA #$20 is it white space? 
BEQ trOS yes, then go 
CMPA #$0D are we done? 
BEQ message yes, then error 
INC not set to use NOT 
CMPA #'- is it a NOT? 
BEQ trlS yes, then go 
CMPA #'- do we have an option? 
BNE trlO no, then go 
LDA ,X+ get next character 
ANDA #%11011111 convert to UPPER CASE 
CMPA #'S do we compress lines? 
BNE message no, then go 
INC squeeze set to compress lines 
BRA trOS and go for more 

trlO CLR not no, then correct 
STA ,Y+ else save in set 
!NCB length = length + 1 

trlS LDA ,X+ get next character 
CMPA #$20 are we at end of string? 
BEQ tr20 yes, then go 
CMPA #$0D or at end of parameter? 
BEQ tr40 yes, then go 

------------------
do it from a procedure file, the ,, ._!ole 
operation can be semi-auto 1ri:C.:) c . 
KShell also supports up to four m<td 'G$ . 
Each macro can contain up to 48 ch;.! r~ 
acters. 

Like the UNIX Shell , KShell treats a 
command placed in single quote:, wit b 
the output of that command . This 
sounds compLicated, but it makes sc:ri·;e. 
Look at a fe v,' examples: 

059: echo The date is 'date '. <EN!~R> 
059: echo chd 'pxd' <ENTER> 
059: echo The disk in drive one 

is 'free / dl'<ENTER> 

The first line prints "The date is" 
followed by the output of the standard 
O S-9 date utiJ i·Ly command . The second 
example changes the current data direc­
tory to the same as the current execu­
tion directory since pxd returns the 
name of the current execution directory 
on the standard output path . The last 
command line works like the first. 

The wild cards are the asterisk(*) and 
the question mark (?). An asterisk 
matches any number of characters. A 
question mark matches any single char­
acter. Since the files that match the wild 
cards are substituted in the command 
line before they are passed to a com­
mand, KShell's wild cards are available 
to all programs. 

The ability to assign default paths 
alone makes KShell worth ·, the price of 
the entire Advance Utilities for OS-9 
package. Addition1lly , you get a new 
copy utility comm~md named cpy that 
allows copying multiple files to a given 
directory. 

The archive utility in the package is 
valuable if you have a hard disk and 
want the ability to make backup copies 
easily. Operation is almost automatic 
and after archive fills one floppy it 
prompts for a new one. 

To round out the package, Compu­
terware includes an unload utility that 
completely removes modules from 
memory and a flink utility that gives a 
way to make any existing file that is 
contiguous the boot file. 

A Helpful Hint 
There is a way to make a new boot 

file that's almost easier than using the 
new Config utility. First, create a new 
directory on the disk and copy each file 
you want in the new OS9Boot file into 
that directory. Then, instead of creating 
a separate bootlist file, use either the 
Microware 'd' utility or the "Is" utility 
from several of the third-party vendors 
and type this command line. 

OS9: ls ! dsave <ENTER> 
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Two from Kuehl 
This month, our feature programs 

were written by Kevin Kuehl, a senior 
high school student in Valparaiso, 
Indiana. Kuehl contributed several 
assembly language programs to "KISS­
able OS-9" last summer. He's back with 
two new programs written in both 
assembly language and c. 

Comm is a utility that compares two 
text files or a file to standard input. It 
is handy for programmers who are 
looking for changes they have made in 
a source file. Tr is a standard translit 
utility that can squeeze lines and use sets 
of characters. Sample OS-9 command 
lines are shown as comments in each 
listing. 

Kueh l also sent some advice with his 
programs. "Tell everyone how impor­
tant it is to write their assembly lan­
guage programs in modules," he said. 
"This makes them much easier to 
debug. 

"Also, make sure they always send 
their errors to the standard error path," 
Kuehl added. "It is unnerving to send 
a file down a pipeline and find (if you 
are lucky) an error at the end. Or worse 
yet, garbage that once was an error 
message . Use LOA #2 in assembly 
language or "fprintf (stderr," ")inc for 
all error messages." 

Our Future 
The 68 K version of OS-9 may very 

soon be the standard operating system 
on most home-oriented computer sys­
tems. At a recent conference sponsored 
by Microsoft, Sony and Phillips pro­
posed a new file format standard for the 
new compact disc technology. OS-9 68K 
is at the heart of the standard that 
supports sound and graphics as well as 
data on the new disks. The CD-I system 
uses a Motorola 68000 processor and 
custom graphics and sound processors 
still under development by Sony and 
Phillips. The systems may be sold as 
complete systems or as add-ons to 
existing audio CD players. 

Modularity and Version 2.00.00 
Next month we hope to review the 

concept of modularity and present 
several approaches to operating system 
management. We need these skills when 
adding new hardware and software to 
our OS-9-based Color Computers. 
During the process, we'll introduce 
several new utility packages that help· 
make the job easier. And, we'll publish 
a few more short programs to give you 
some programming practice and new 
tools at the same time. 0 
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STA ,Y+ save it in set 
!NCB length = length + 1 
BRA trlS go for more 

tr20 STB setl save the length 
LEAY set2,U point to storage 
LEAY l,Y leave space for length 
CLRB set counter = 0 

tr25 LDA ,X+ get next character 
CMPA #$20 is it white space? 
BEQ tr25 yes, then go 
CMPA #$0D are we at end of parameter? 
BEQ tr40 yes, then go 
STA ,Y+ save in the set 
!NCB length = length + 1 

tr30 LDA ,X+ get next character 
CMPA #$20 are we done with string? 
BEQ tr35 yes, then go 
CMPA #$0D are we at end of parameter? 
BEQ tr35 yes, then go 
STA ,Y+ save it in set 
!NCB length = length + 1 
BRA tr30 go for more 

tr35 STB set2 save the length 
tr40 LEAX setl,U point to first string 

LEAY from,U point to storage 
LBSR makeset make the set 
TSTB was there an error? 
BNE message yes, then go 
LEAX set2,U point t o second string 
LEAY to,U point to storage 
LBSR makeset make the set 
TSTB was there an error? 
BEQ translit no, then go 

message LEAX usemess,PCR 
LDY #120 get its length 
LDA #2 use Standard Error path 
CLRB clear the error channel 
OS9 I$WRITLN print the message 
BRA error branch on error 

* TRANSLIT 'FROM' TO 'TO' 
>'< 

translit LEAX line,U point to storage 
LDY #120 get its length 
CLRA use Standard Input 
OS9 I$READLN read the line 
BCS transerr branch on error 
CLR lastc set initial value to NULL 
LEAX line,U point to the line 

transOS LDA ,X get the character 
CMPA #$0D are we done? 
BEQ print yes, then go 
PSHS X save the pointer 
LEAX from,U point to compare set 
LEAY to,U point to adjust set 
CMPA ,X do we change the char? 
BLO translO not yet, check more 
CMPA l,X maybe, is it in range? 
BLS translS yes, then convert 

translO LEAX 2,X push 'X' to second range 
LEAY 2,Y push 'Y' to second range 
CMPA ,X is char in range? 

. BLO ' trans20 no, then go 
CMPA l,X maybe, is it in range? 
BHI trans20 no, then go 
TST ,Y is there a second adjust range? 
BNE translS yes, then use it 



LEAY -2,Y back 'Y' down to fir s t range 
translS TST not do we have regular ma tching? 

BEQ convert yes, then convert char 
BRA store then print the character 

trans 20 TST not do we have regular matching? 
BEQ store yes, then print character 
LDA -2,Y no, then get the character 
BRA store and print character 

convert SUBA ,X make 'A' and offset 
ADDA ,Y make 'A' a char in range 
CMPA l,Y is char in the range? 
BLS store yes, then save char 
LDA l,Y else get upper limit 

store PULS X get old pointer 
TST squeeze do compress line? 
BEQ stereOS no, then go 
CMPA lastc do we print the character? 
BNE stereOS yes , then save it 
CLRA no, then save a NULL 

stereOS STA ,X+ save the character 
TSTA is 'A' a character? 
BEQ transOS no, go for more 
STA lastc else save it as last character 
BRA transOS go for more 

print LEAX line,U point to character 
LDY #120 get its length 
LDA #l use Standard Output 
OS9 I$WRITLN print the char 
BCC translit no error, go for more 

transerr CMPB #E$EOF is error an End Of File? 
BNE error no , then error exist s 
CLRB else clear error channel 

error OS9 F$EXIT terminate the process 

i< 

* CONVERT TO A FOUR CHAR . SET 

makeset PSHS A,X,Y save these registers 
CLR ,Y make the set a NULL set 
CLR l,Y 
CLR 2,Y 
CLR 3,Y 
TST ,X do we use the NULL set? 
BEQ mkst20 yes, then go 
LDB ,X+ get the length 
LDA ,X ge t first character 
STA ,Y save it in set 
CMPB #l- is length one? 
BNE mkstOS no, then go 
LDA ,X get first char 
STA l,Y save as upper limit 
BRA mkst20 and go 

mkstOS CMPB #3 is length three? 
BNE mkstlO no, then go 
LDA 2,X get l a st char 
STA l , Y save as upp er limit 
BRA mkst20 and go 

mkstlO CMPB # 2 is length two? 
BNE mkstlS no , then go 
LDA ,X get first char 
STA l,Y save as upper limit one 
LDA l,X get next char 
STA 2,Y save as lower limit two 
STA 3,Y and as upper limit two 

1 Questions ? ? . . . 
Questions - a powerful, easy to use, 
authoring program! Questions has as 
many uses as its owners have creativity . 
Teachers have used Questions to develop 
pre and post tests , to make copies of the 
same test with questions in a different 
order, and to review and reinforce difficult 
lessons with their students . But Questions 
is not limited to school uses . Enterprising 
people have found other uses for it . Party­
givers have used it to personalize games 
for baby and wedding showers , and for 
creating their own trivia games. Adminis­
trators have used it for inservice training . 
Children have written their own riddles 
with it. If you own Questions. you 'll find a 
way to use it. You will also be pleased with 
its many fine features: 

* Word processing commands that al­
low you to make changes as you type * Screen commands so you do not have 
to constantly refer to the manual * Options to take the quiz on the com­
puter or to print a hard copy of it * Sequential or random presentation of 
questions * The ability to print the same test with 
questions in a different order * The printing of an answer key * The option to use expanded printer 
lettering to create large print tests . * The ability to save qu izzes to cassette 
or disk * A review feature which permits stu­
dents to study questions that have 
oeen missed * A record keeping system * Multiple choice , true/false , or fill 
in the blank formats . 

Questions is truly a professional authoring 
program that meets the needs of all of its 
users. 

16K ECB - Cass. $19.95 
32K ECB- Cass. $24.95 

32K Disk- $26.95 

***************************** 

Reading Comprehension Series 
Grades 2- 4 

85's Reading Comprehension Series is a 
set of data files to be used with the Ques­
tions program described above . Each file 
contains over 1 DO questions. organized 
into 6 to 8 sequential lessons. Lessons 
build from simple to complex . This series 
emphasizes the thinking aspect of read ing . 
Simple sentence structure allows the stu­
dent to concentrate on thinking skills . 

Main Idea * Sequencing 
Fact & Opinion * Cause & Effect 

Each Title : Cassette - $10.95 
Disk $12.95 

Complete Series of 4 Titles : 
Cass. - $39.95; Disk - $41.95 

Most 85 programs are available u through Radio Shack® Express 
Order. 

A tradrmark o f Tandy Corp; 

B-5 Software Co. 
1 024 Bainbridge Place 
Columbus, Ohlo 43228 
Phone (614) 276-2752 ................. a:~~:llll 
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foRRECTIONsl 

LDA 2,X get last char 
STA l,Y save as upper limit 
BRA mkst20 and go 

mkstlO CMPB #2 is length two? 
BNE mkstl5 no, then go 
LDA ,X g e t first char 
STA l,Y s a ve as upper limit one 
LDA l,X get next char 
STA 2,Y save as lower limit two 
STA 3,Y and as upper limit two 
BRA mkst20 and go 

mkstl5 CMPB #6 is length six? 
BNE err no, then parameter error 
LDA 2,X get third char 
STA l,Y save as upper limit one 
LDA 3,X get fourth char 
STA 2,Y save as lower limit two 
LDA 5,X get last char 
STA 3,Y save as upper limit two 

mkst20 CLRB no error 
return PULS Y,X,A,PC get old registers 
err INCB error is true 

BRA return and return 

usemess FCC /Usage: tr [-s] from [to]/ 
FCB $0D 

EMOD end of module 
trend EQU i< 

END 

>· 

appears. This is because the variable "Z$" was not defined. 
To correct the problem, add the following line tO.' the 
program: 

"The Computerized Shopping List" (April 1986, Page 
216): Dennis Weide has written to give l!S a correction and 
a hint to his Shoplist program. The hint: The last entry in 
Table I on Page 217 explains that an OD Error will occur 
if STOP is omitted from the data section of the program. 
This is Line 2010 in the listing, but the line number will vary 
depending on how many items you enter. Also, it is 
important to keep in mind that the program takes a few 
minutes to compile the data, so don't get excited if there 
isn't an immediate response. 

375 Z$= " BR3BU4R2DG2DR2" 

"The CoCo Zone" (April 1986, Page 26): There are no 
reported problems with the actual program CoCo Zone. 
There have been, however, numerous calls from readers 
who are having trouble creating a working copy of the game. 
RUNning the CoCo Draw program draws and saves the 
graphics screens, Zone 0 through Zone 9 to the tape or disk 
for you. The final, working game tape or disk must have 
these files in the following order: Boot, Zone 0, Zone 1 , ... , 
Zone 9 and CoCo Zone. Then, CLOAD and RUN Boot, answer 
all prompts and you'll soon be ready to play the Adventure. 
Notice that CoCo Draw has nothing to do with the actual 
play of the game. 

The correction: In some instances a BS might occur in 
Line 1300 if the program isn't used properly. To alleviate 
this situation, delete Line 421. The program will work as 
it should . 

"A Peace Treaty for Computer Hackers and Couch 
Potatoes" (March 1986, Page 49): Bill Bernico has written 
to tell us there is an error in his program TV Shows. If you 
pick the Network News option , the word "magazine" 
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For quicker service, 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 I NFD at the Topic? prompt. 



Recommended Reading for Your CoCo from . .. 

The Rainbow Bookshelf .. 
lfiiii\I"IIOW DOUI\11~ 

The Complete Rainbow Guide To OS-9 
The book that demystifies the state-of-the-art operating system 

for the Tandy Color Computer. Authors Dale L. Puckett and Peter 
Dibble show you how to take advantage of OS-9's multi-tasking 
and multi-user features, and the capability of'redirecting input 
and output commands at will. An easy-to-read, step-by-step guide 
·packed with hints and tips, tutorials and free software in the form 
of program listings. 
Book $19.95, Disk $31.00 (2 disks, book not included) 

The Rainbow Book of Simulations 
Features 20 award-winning entries from THE RAINBOW's first 

Simulation programming competition. You are the Commander­
in-Chief of the Confederate Army during the Civil War, an air 
traffic controller at one of the nation's busiest airports, the owner 
of your own software business, a civil defense coordinator in 
charge of saving Rainbow City from a raging flood, a scientist 
conducting experiments on Mars ... Your wits are on the line. 
Book $9.95, Tape $9.95 

f\fS\ 

The Rainbow Book of Adventures 
A collector's item containing 14 winning programs from THE 

RAINBOW's very first Adventure contest. Includes such favorites 
as Sir Randolf of the Moors, Search tor the Ruby Chalice, Deed 
of the York, Horror House, One Room, The Door and Or. Avaloe. 
Plus, hints and tips on solving Adventures. 
Book $7.95, Tape $7.95 

The Second Rainbow Book of Adventures 
Our newest arrival features 24 of the most challenging Adventure 

games ever compiled. Meet the Beatles and battle the Blue 
Meanies, find a hidden fortune, or win the heart of a beautiful 
and mysterious princess. Experience the thrills and chills of the 
most rugged Adventurer without ever leaving your seat. Ring 
Quest, Secret Agent Man, Dark Castle, Curse of Karos, Island 
and more! 
Book $13.95, Tape $13.95 

Coming soon 
The Rainbow Guide to Introductory Statistics 

The Second Rainbow Book of Simulations 

I want to start my own Rainbow Bookshelf! 
Please send me: 

0 The Rainbow Book of Simulations 

0 Rainbow Simulations Tape 

0 The Complete Rainbow Guide to OS-9 
(book only) 

0 Rainbow Guide to OS-9 Disk Package (2 disks) 

0 The Rainbow Book of Adventures (first) 
D Rainbow Adventures Tape (first) 

$ 9.95 ___ _ 

$ 9.95 ___ _ 

$19.95 ___ _ 

$31.00 ___ _ 
$ 7.95 ___ _ 
$ 7.95 _ __ _ 

0 The Second Rainbow Book of Adventures $13.95 ___ _ 

0 Second Rainbow Adventures Tape $13.95 _ __ _ 

Add $1 .50 per book Shipping and Handling in U.S. 
Outside U.S., add $4.00 per book 

Kentucky residents add 5% sales tax 

Name 

Address 

City -------------------­

State ______________ ZIP ___ _ 

D Payment Enclosed, or D Charge to: 
0 VISA 0 MasterCard 0 American Express 

Account Number 

Card Expiration Date ---------------

(Allow 4 weeks for delivery) Total Signature 

Mail to: Rainbow Bookshelf, The Falsoft BOilding, P.O. Box 385, Prospect, KY 40059. To order by phone, call: (502) 228-4492. 
Please note: The tapes and disks offered by The Rainbow Bookshelf are not stand-alone products. That is, they are intended to be an 
adjunct and complement to the books. Even if you buy the tape or disk, you will still need the appropriate book. 
OS-9® is a registered trademark of the Microware Systems Corporation. 

To order by phone (credit card orders only) call1-800-847-0309, 8 a.m. to 5 p.m. EST. For other inquiries call1-502-228-4492. 



THESE FINE STORES 
CARRY THE RAINBOW 

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

AJ.A8AMA 
Birmingham 
Brewton 
Florence 
Greenville 
Madison 
Montgomery 

AlASKA 
Fairbanks 

ARIZONA 
Phoenix 

Scottsdale 
Sierra VIsta 

Tucson 

ARKANSAS 
Fayetteville 
Little Rock 

CALIFORNIA 
Chula VIsta 
Citrus Heights 
El Cajon 
Grass Valley 
Half Moon Bay 
Hesperia 
Hollywood 
Lompoc 
Los Angeles 

National City 
Palo Alto 
Sacramento 
San Diego 

Santa Rosa 
Southgate 
Sunnyvale 

COLORADO 
Aurora 
Colorado 

Springs 
Grand 

Junction 

Westminster 

CONNECTICUT 
Danbury 

DELAWARE 
Middletown 
Milford 
Wilmington 

FLORIDA 
Boca Raton 
Clearwater 
Cocoa 
Davie 
Ft. Lauderdale 

Jacksonville 

Melboume 

North Miami 
Beach 

Orlando 
Panama City 
Pensacola 
Pinellas Park 
Sarasota 
South 

Pasadena 
Stuart 
Sunrise 
Tallahassee 
Tampa 

Titusville 

Jefferson News Co. 
McDowell Electronics 
Anderson News Co. 
M & B Electronics 
Madison Books 
Trade 'N' Books 

Electronic Wo~d 

The Computer Shop 
Gemini Computers 
TRI-TEK Computers 
Data Concepts 
Livingston's Books 

Anderson News Co. 

Vaughn Electronics/Radio Shack 
Anderson News Co. 

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

Aurora Newsstand 

Hathaway's Magazines 

Colorado Periodical 
Distributing Co. 
Software City 

Computer Serv. of Danbury 

Delmer Co. 
Milford News Stand 
Normar. Inc.-The Smoke Shop 

Software. Software, Inc. 
Soenen & Wilmoth Books 
The Open Door 
Software Plus More 
Electronics Engineers 
Mike's Electronics Distributor 
Deana's 1V 
The Book NOOk 
Book Town 
City Newsstand 
The Little Store 

A/mar Bookstore 
Book Mania 
Boyd-Ebert Corp. 
Anderson News Co. 
Wolfs Newsstand 
Family Computers 

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

Marietta 
St. Simons 

Island 
Toccoa 

IDAHO 
Blackfoot 
Moscow 

ILLINOIS 
Aurora 
Belleville 
Champaign 
Chicago 

Chillicothe 
Danville 
Decatur 

DeKalb 
East Moline 
Evanston 
Geneseo 
Kewanee 
Lisle 
Newton 
OakBrOOk 
OakPark 
Paris 
Peoria 

Schaumberg 
Skokie 
Springfield 

Sunnyland 
West Frankfort 
Wheeling 

INDIANA 
Bema 
Columbus 
Garrett 
Greenwood 
Highland 
Indianapolis 

Jasper 
Madison 
Martinsville 
Walbash 

IOWA 
Bettendorf 
Davenport 

KANSAS 
Topeka 

Bremen Electronics/Radio Shack 
Muscogee News Co. 
Kent Radio Shack 
Kennon Music 
Radio Shack 
Act One VIdeo 

Radio Shack 
Martin Music Radio Shack 

F/M Systems Electronics 
Johnson News Agency 

Krech's & Brentano's 
Software or Systems 
Book Market 
B. Dalton Booksellers 

N. Walbosh St. 
West Jackson St. 

Bob's In Newtown 
Bob's News Emporium 
Bob's Rogers Park 
Book Market 

East Cedar 
North Cicero 
West Dlversey 

E.B. Garcia & Associates 
Krech's & Brentano's 

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

ParkWay Drugs 
Par1<West Books 
Sandmeyers Bookstore 
Unlv. of Chicago Bookstore 
Unlv. of Illinois Bookstore 
Vldeomat. Inc. 
Book Emporium 
Book Market 
Book Emporium 

K-Mart Plaza 
Northgate Mall 

Appletree Computers 
Book Emporium 
Chicago-Main News 
B &J Supply 
Book Emporium 
Book Nook 
Bill's 1V Radio Shack 
Krech's & Brentano's 
Krech's & Brentono's 
Book Emporium 
Book Emporium 

Sheridan VIllage 
Westlake Shopping Center 

Book Market 
Illinois News Service 
Krech's & Brentano's 
Krech's & Brentano's 
Book Emporium 

Sangamon Center North 
Town & Country Shopping Ctr. 

Book Emporium 
Paper Place 
North Shore Distributors 

White Cottage Electronics 
Micro Computer Systems. Inc. 
Finn News Agency, Inc. 
The Computer Experience 
Computer Health Consultants 
Baokland, Inc. 
Indiana News 
Elex Mart 
Area Office Supplies 
Radio Shack 
Miffing's Electronics 

Cosmos Computers 
Interstate Book Store 

Palmer News. Inc. 
Town C~er of Topeka, Inc. 

Wichita 

KliNTUCKY 
Danville 
Georgetown 
Hopkinsville 
Louisville 
Paducah 
Paintsville 
Pikeville 
Princeton 

LOUISIANA 
Baton Rouge 
Crowley 
Gretna 

MAINE 
Brockton 
Waterboro 

MARYLAND 
Silver Spring 

MASSACHUSmS 
Brockton 
Cambridge 

Fitchburg 
Ipswich 
Littleton 
Lynn 
Quincy 
Rehoboth 

MICHIGAN 
Allen Park 
Ann Arbor 
Brooklyn 
Durand 
Greenville 
Harrison 
Lowell 
MI. Clemens 

Muskegon 
Owosso 
Perry 

Pontiac 
Roseville 
Royal Oak 
St. Johns 
Sterling 

Heights 
Tecumseh 
Wyoming 

MINNESOTA 
Minneapolis 
Willmar 

MISSISSIPPI 
Grenada 
Starkville 

MISSOURI 
Farmington 
Kirksville 
Moberly 
St. Louis 

University City 

MONTANA 
Whitefish 

NEBRASKA 
Lincoln 
Omaha 

NEVADA 
Battle 

Mountain 
las Vegas 

NEW HAMPSHIRE 
Portsmouth 
West lebanon 

NEW JERSEY 
Cedar Knolls 
Cherry Hill 

Amateur Radio Equipment Co. 
Lloyd's Radio 

Bayle Electronics 
Goodwin Electronics 
Hobby Shop 
The Computer Store 
Radio Shack 
R-Kat Electronics 
Gus-Stan Enterprises 
Miller Electronics 

Acme Book Co. 
Acadlana Newsstand 
Computer Supply Store 

Voyager Bookstore 
Radio Shack 

Layh/11 Newsstand 

Voyager Bookstore 
Nlnls Corner. Inc. 
Out Of Town News 
Comers Book Shop 
Ipswich News 
Computer Plus 
North Shore News Co. 
Saff Ware House 
Arel Computer & Electronics 

Book Nook. Inc. 
Community News Center 
Weatherwax Radio Shack 
RObbins Electronics 
RObbins Electronics 
Harrison Radio Shack 
Curt's Sound & Home Arcade Center 
Key Book Shop 
Michigan Radio 
The Eight Bit Comer 
C/C Computer Systems 
Perry Computers 
Perry 011 & Gas 
Computer Shack 
New Horizons 
Software City 
Clinton Electronics 

Ste~lng Book Center 
White Electronics 
Gerry's Book Co. 

Read-More News 
The Photo Shop 

Stereo Store of Grenada. Inc. 
Stonehenge Computer Software Center 

Ray's 1V & Radio Shack 
T&R Electronics 
Audio Hut 
Book EmpOOum 
Computer Xchange 
Softwalre Centre 
Final Edition 

Consumer Electronics of Whitefish 

Hobby Town 
Computers & Components 

Stewart's Radio Shack 
Hurley Electronics 

Portsmouth Computers 
Verlnam News Corp. 

Village Computer & Software 
Software City 



Clinton 
Lawrenceville 
Linwood 
Marmora 
Montvale 
Pennsville 
River Edge 
Rockaway 
Summit 
Villas 

NEW MEXICO 
Alamogordo 
Albuquerque 

NEW YORK 
Brockport 
Elmira Heights 
Fairport 
Fredonia 
Hudson Falls 
Johnson City 
NewYorl< 

Micro World II 
Micro Con Software Center 
Software City 
Outpost Radio Shock 
Software City 
Dove's Elect. Radio Shock 
Software City 
Software Station 
Software City 
Art's Electronics 

New Horizons C0mputer Systems 
Desert Moon Distributors 
Page One Newsstand 
Salt of the Earth 

Uti Bridge Book Shop. Inc. 
Southam Tier News Co .. Inc. 
Software City 
On Line: Computer Access Center 
GAWest&Co. 
Unicorn Electronics 
Bernas & Noble-Soles Annex 
Coliseum BOOks 
Eastern Newsstand 

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

First Stop News 
Idle Hours Bookstore 
International Smoke Shop 
Jonll Smoke 
Penn Book 
Software City 
Stole News 
Usercom Systems. Inc. 
Wolden Books 
World Wide Media Services 

N. White Plains Software City 
Rochester Village Green 

World Wide News 
Woodhaven Spectrum Projects 

NORTH CAROLINA 
Aberdeen King Electronics 

Cory 
Charlotte 

Hovlock 
Hickory 
Marion 

NORTH DAKOTA 
Forgo 

OHIO 
Blanchester 
Conlon 
Chardon 

Coshocton 
Dayton 
Fairborn 
Kent 
Kenton 
Lakewood 
Limo 

Mayfield 
Heights 

Miamisburg 
M0un!Orob 
Rocky River 
Toledo 
Xenia 

OKLAHOMA 
Hobart 
Oklahoma 

City 
Tulsa 

OREGON 
Portland 

PENNSYlVANIA 
Allison Pork 
Altoona 
Brookville 
Exton 
Harrisburg 
Melvern 
Philadelphia 

Phoenixville 
Pittsburgh 
Pleasant Hills 
Temple 
Tunkhannock 
Wind Gop 
York 

RHODE ISLAND 
Warwick 

SOUTH CAROLINA 

Radio Shock 
News Center in Cory Village 
Newsstand lnl'l 
Papers & Paperback 
Computer Concerns 
C' Books & Comics 
Boomers Rhythm Center 

Computer Associates 

JR Computer Control 
Little Professor Book Center 
Thrasher Radio & 1V 

Utopia Software 
Wilke News 
News-Readers 
The News Shop 
T.W. Hogan & Associates 
Lakewood lnterncrtionol News 
Brunner News Agency 
Edu-Coterers 

Software City 
Wilke News 
Mount Orob Radio Shock 
Programs Unlimited 
Leo's Book & Wine Shop 
Rne Print Books 

Shortgross Electronics 

Merit Micro Software 
Steve's Book Store 

Filth Ave. News 

Software City 
Newborn Enterprises 
Lorry's Stereo Shop 
Software City 
Harrisburg News Co. 
Personal Software 
City Software Center 
Newsy 
Stevens Radio Shock 
All-Pro Souveniers 
Pitt Computer & Software 
Software Comer 
The Donna Comm. Co. 
Micro World 
The Computer Center of York 

Software Connection 

Charleston His. Software Hous. Inc. 

Gaffney Goffney Book Store Hinton Jim Cooper 
Greenvil le Palmetto News Co. lnnlsfoll L & S Stereo 
Hilton Head Megotron Corporation Leduc Radio Shock Associated Stores 
Spartanburg Software City Lethbridge Dototron 
Union Fleming's Electronics Lloydmlnster Lloyd Radio Shock 

TENNESSEE Okotoks Okotoks Radio Shock 
Peace River Radio Shock Associated Stores Chattanooga Anderson News Co. 

Tovener Software Guild Books & Periodicals St. Paul Wolte(s Electronics Dickson Highland Electronics 
Stettler Stettler Radio Shock Knoxville Anderson News Co. 
Strathmore Wheatland Electronics First Byte Computer Co. 
Tober Pynewood Sight & Sound Memphis Computer Center 
Wesllock Wesllock Stereo Software. Inc. 
Wetoskiwin Radio Shock Nashville Mosko's Book Store 

Smyrna Delker Electronics BRITISH COLUMBIA 
TEXAS Burnaby Compulit 

Elgin The Homing Pigeon Burns Lake vr. Video Works 

Ft. Worth Software T erminol Campbell 

Houston MlcroSolullons River TRS Electronics 

Mercedes CoollY Chilliwack Charles Porker 

Orange Northway Books & News Coortenay Rick's Music & Stereo 
Dawson Creek Bell Radio & 1V Son Antonio CcCoNuts 
Golden Toks Home Furnishings 

UTAH Longley Longley Radio Shock 
Murray Deseret Book N. Vancouver Mlcrowest Distributors 

VIRGINIA Porl<sville Parksville 1V 
Penlicton D.J.'s 

Galton Electronics Morl<ellng Four Corner Grocery Norfolk 1-0 Computers Salmon Arm Matrix Computing Richmond Software City Sidney Sidney Electronics 
WASHINGTON Smithers Wall's Home. Furniture 
Mountlake 100MIIe 

Terrace Emerald Computer Services House Tip Top Radio & 1V 
Newport Nontronics MANITOBA Seattle Adams News Co .. Inc. Altona LA Wiebr Ltd. 
Tacoma B & I Magazines & Books Lundor Goranson Elec. Nybbles 'N Bytes Morden Central Sound 

WEST ViRGINIA The Pas Jodi's Sight & Sound 
Huntington Nick's News Selkirk G.L. Enns Elec. 
Logon Stan's Electronics & Radio Shock Virden Archer Enterprises 
Madison Communications, LTD Winnipeg J & J Electronics ltd. 
Parkersburg Volley News Service NEW BRUNSWICK 

WISCONSIN Moncton Jeffries Enterprises 
Appleton Bcdger Periodicals Sussex DewlttEiec. 
Cudahy Cudahy News & Hobby NEWFOUNDLAND Ladysmith Electronics. Etc. Botwood SeoportEiec. 
Milwaukee Book Tree Corboneor Slade Realties 

Booked Solid 
Booked Solid II NOVA SCOTIA 
Harvey Schwartz Bookshop Hol~ox Atlantic News 
Unlv. of Wisconsin BookshOp ONTARIO Sturgeon Boy Door County Electronics 

Aurora Compu Vision 
WYOMING Concord Ingram Software 
Cosper The Computer Store Exceter J. Mocleone & Sons 
Worland Price Electronics Hamilton Dolo man 

Hanover Modern Appliance Centre 

ARGENTINA Huntsvil le Huntsville Elec. 
Kenoro Donny "B" 

Cordoba Informatica Y Telecomunlcoclones Kingston T,M. Computers 
AUSTRALIA: Ustowei Modern Appliance Centre 

Kingsford Paris Radio Electronics South River MoxlV 
Dennis 1V 

CANADA: QUEBEC 
ALBERTA LaSalle Messogerles de Presse Benjamin Enr. 

Bcnff Bcnff Radio Shock Pont. Rouge Boutique Bruno Laroche 
Biolrmore L & K Sports & Music SASKATCHEWAN Bonnyvllle Paul Tercier 

Assinlboio Telstar News Brooks Double "D" AS. C. Radio Shock Est evan Kotyk Electronics Calgary Billy's News 
Moose Jaw D&S Computer Place 
Nipiwon Comerstone Sound 

Drayton Volley Longard Electronics Regina Regina CoCo Club 
Edmonton CMDMicro Software Supermorl<el 

Kelly Software Distributors Saskatoon Everybody's Software Library 
Edson Radio Shock Shellbrooke Gee. Laberge Radio Shock 
Fairview D.N.R. Furniture & 1V Tisdale Paul's Service 
Fox Creek Fox City Color & Sound Unity Grant's House of Sound 

AS. C. Radio Shock YUKON 
Fl. Saskatoon Ft. Moll Radio Shock Whitehorse H & 0 Holdings 
Grande 

Cache The Stereo Hut 
Grande PUERTO RICO 

Centre The Book Nook SanJuan Software City 

Also avai lable at al l B. Dalton Booksellers, and selected Coles Book­
stores, Waldenbooks, Pickwick Books, Encore Books, Barnes & 
Noble, Little Professors, Tower Book & Records, Kroch's & Brenta­
no's, and Community Newscenters. 
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ADVERTISER'S INDEX 
We encourage you to patronize our advertisers- all of whom support the 

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

Ark Royal Games .............. 157 H.D.R. Software ............... 120 
B5 Software ................... 219 Hard Drive Specialists ......... IFC 
Bangert Software Systems ..... 202 Hawkes Research Services ..... 174 
Cer-Com p ............... . 170, 171 hi-tech •••••.•• •••.•. •.• ••• 121 
Challenger .............. . ..... 158 HJL div. of Touchstone 
Cinsoft ........................ 72 Technology, Inc ..••••.•••• 162 
CNR Engineering .............. 103 Horizon •....................... 10 
CoCo Trend ............... . .. 167 Howard Medical . .. ... ... .. 34, 226 
CoCo Warehouse .............. 186 lntercomp Sound ..... . ........ 185 
Cognitec .............. ... .. ... 13 J & M Systems . ... . ............ BC 
Colorware ...... . .... 21, 22, 23, 25 J & A Electronics ............... 87 
Computer Center ............... 35 Johnson, D.P .................. 209 
Computer Friends .. ......... . .. 16 Kelly Software Distributors ...... 78 
Computer Island ......... ... 88, 89 Logicware ..................... 53 
Computer Plus .................. 3 Mark Data Products ....... 134, 135 
Computerware ...... . .......... 47 Metric Industries .............. 210 
Computize, Inc ................ 225 MichTron ....... . .............. 77 
Cosmos Computer Services Inc. Micro Works, The ............. 183 

........................... 55 Microcom Software ............. 17 
Cozy Software ...... ... . ..... . 173 Microtech Consultants Inc ....... 29 
D & A Research ..... . ......... 144 MicroWorld .. .................. 73 
Dayton Associates of Mix, Tom Software ..... ... ..... 14 

W. A. Hall, Inc ............. 152 Moreton Bay ................... 96 
Derringer Software .......... 94, 95 Novasoft ....................... 15 
Diecom ....................... 191 Other Guys Software, The ...... 131 
Disto ........................ . IBC Owl-Ware .. . ........ .. . .. .. 80, 81 
Dorsett Educational Systems, PCM .... . .................... 100 

Inc .. ... .. ..... . . : ........ 147 PO Software .................. 181 
Dragon User ................... 38 Perry Computers .............. 178 
DYNACALC .......... . ........ 205 Plan-Net Forms ... ... .......... 79 
Dynamic Electronics, Inc . ...... 159 Polygon Co .................... 73 
E.D.C. Industries .............. 203 Preble's Programs, Dr .......... 148 
Federal Hill Software .......... 164 Prickly-Pear Software .......... 69 
Group Technology ............ 151 PXE Computing ................. 7 

QCall: ~Call: 
Shackleford, Nolan, Davis, Gregg and Associates 
Cindy Shackleford, president 

Kim Vincent 
Advertising Representative 
The Falsoft Building Shirley Duranseau 

Advertising Representative 
12110 Meridian South, Suite 5 
P.O. Box 73-578 
Puyallup, WA 98373-0578 

(206) 848-n66 
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9509 U.S. Highway 42 
P.O. Box 385 
Prospect, KY 40059 

(502) 228-4492 

Radio Shack ••.••.•• 41, 43, 138,139 
Rainbow Adventure Book II ••.•• 161 
Rainbow Binder •••••••••••.•• 116 
Rainbow Bookshelf ............ 221 
Rainbow Gift Subscription ...... 99 
Rainbow On Tape ............. 180 
REM Industries ................ 186 
Robotic Microsystems ......... 169 
Saguaro Software ............. 119 
Selected Software .... ...... .... 85 
Software House, The .......... 143 
Software Support, Inc ..... 128, 129 
Soistman, Jim .................. 48 
Spectrogram ................... 67 
Spectrosystems ............... 187 
Spectrum Projects Inc . 

.... 105, 106,107,109,110,111 
Speech Systems 56, 57, 58, 59, 60, 
61 
Sugar Software ........... 206, 207 
Sunrise Software ............... 70 
T & D Software ................ 113 
T & M Enterprises .............. 30 
TCE ........................... 31 
Tepco .............. . ......... 177 
Tothian Software Inc ........... 190 
True Data Products ....... 192, 193 
VCR ...................... .. ... 33 
Wasatchware ••••••••••..•••• 120 
Woodstown Electronics ....••••• 93 
Work base Data Systems •••••••• 168 
York10 .. , .................... 121 
Zytek L TO ..................... 188 

Ill Call: 
Jack Garland 
Garland Associates, Inc. 
10 Industrial Park Road 
Hingham, MA 02043 

(617) 749-5852 



ARE YOU Loo"ING FOR A HI-RES GRAPHIC 
~ SCREEN PRINT DUMP? 

-------- ------------------------------- ----_________ ._ 

HARDCOPY · Hardcopy is more than just a screen print dump, compare these features with any -------------..- .._. nnnu-.uri ----------------....-.---other graphic dump program on the mar.ket: 

Full C.RAPHICOM/GRAPHICOM PART II compatibility! Loads STANDARD 6K images, 
GRAPHICOM pictures, and COCO MAX pictures too ' 
BLACK & WHITE or GREY SCALE printing. In GREY SCALE printing, colors are printed as 
user definable patterns. Supports hi-res in all 4 GRAPHICOM display modes! THE ULTIMATE PRIHTER UTILITY 
1 x, 2x, 3z PRINTOUTS - Three menu options are reserved for the most frequently used prin­
tout sizes, I x (quarter page). 2x (half page). and 3x (full page) . 

ILJ~~-~ 
GRAPHIC LABELS - The label print ing option allows the user to create custom mailing o r disk 
labels with professional looking result s. : : 

~ ~ GREETING CARDS - The gre.efi ng card op tio n allows the user to cu stom design gree ting cards 
using both tex t and graphics . 
GIANT POSTERS - The poster op tion provides the user with a means or reproducing a hi-res 
graphic to a mu lt i-shee t poster. 

~ ~ 
SPECIAL EFFECTS - The specia l erfects option allows the user to directly contro l the printing 
directives. ROTATION, XIV SIZE . XIY FLIP, XIV GRID, X/ Y FILL. TAB. WINDO W . POS/NEG 
IMAGE. and more! BJGI USER CALL- Have an app lica tion that HARDCOPY doesn "t quite match? HARDCOPY routines 
ca n be added to EXTENDED BASIC throu~h the USR command' 

IDS '1801560-G Cat. No. 170 WD Gemini lOX Cat. No 174WD 
HARDCOPY • requires a 64K Color Ole I B2A (Okigraph) Cat. No 179WD Gemin i SG· I 0/ 15 c .. No 17BWD 
Com pute r Co lor Computer It , or Okid11ta 92 
and a t leas t one disk drive . I! sup· Epson LX-80 
ports I 10 4 d isk drives. keyboard Epson MX-80 
or joysti ck input. Please spec ify Epson RX-80 
prlnte:r a nd cat . number w hen Epson FX-80 
ordering. Riteman PLUS 

c" No J"! IWD 

c" No 173WD 
C11 t No 112WD 
Cat. No 173WD 
Cat . No 173 WD 
C.1t No 177WD 

DMP- 105 C11t No 
DMP· I IO Ca t No 
DMP- 120 Cil t No 
DMP·I30 Cat No. 
DMP-200 Ca t No. 
CGP-220 Cu t No. 

183WD 
180WD 
176W D 
180WD 
175WD 
18JWD 

©1984 WHITESIHITH U:t.O 
ALL RICHTS RESERVED 

• Due to hardware dtfferences, some features may fun ctiOn differently on certain printers. HARDCOPY PRINT UTILITY ..... $29.95 

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

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

. ... $19 .95/Moreton Bay 
S I 9.95/Michtron 
52 1.95/Grafx 

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

.S29 .95/Data Man 
S 19 .95 Computize 

OR YOU COULD SPEND $24.95 FOR GRAPHICOM PART II AND GET: 
a video processing package that provides many functions that are missing in Grapblcom. 
Here are just a few of the features provided by Graphlcom Part II: 

ENLARGE/REDUCE/ROTATE 
Enlarge or reduce any portion or a graphic screen. just like a photographic enlarger! Rotate by any degree or 
frac tion o r a degree around any point on the screen . 
PAINT 
Paint or '" ftll -in "' any irregu lar area on the screen! More than 50 dirferent colored patterns available. Addi­
tiomll paint patterns may be use r-defined . 
PAN & ZOOM 
··zoom in ·· x2 . x4. or x8 on any portion or the sc reen to do fine pixel work . Allows edit ing of Graphicom 
character se ts with ease! 
TYPESETTER & FONT EDITOR 
Add text in 16 diffe rent sizes. also supports user definable roreground & background colors. Design & Edit 
charac ters ror use in the typese tter 
PIXEL BLASTER 

©1984 WHITESDliTH U:1.0 
Allows the user to easily substitute or remove colors . Widen lines. swap BLUE & RED wi thou t effecting 
BLACK & WHITE, etc . 

GRAPHICOM PART II DOES NOT REQUIRE GRAPHICOM TO RUNI 
ALL RICHTS 

GRAPHICOM PART II 

NEW LOW PRICE! 
GRAPHICOM 
DIGITIZER $159.00 

Input directly in to Graphlcom for easy 
enhancements. manipulation. s tamping. 
and storage. Accepts con1posite video 
signal in ( I .Ov p-p) from video came ra, 
VCR. video disc player. ano ther com· 
puter, or other compa tible video sources. 
View ··orr air·· or ·vcR·· digitized video at 
close to real-time ··snapshot"" video 
rrames to the digitizer"s internal memory 
No slow. data seria l manipulation . 

Use with you r multi·pak . ·· y·· box, or a 
" Y" cable ("Y " cable available at S 19 .95) 
Video is input via a "" BNC" connector . 
External controls ror HORIZONTAL POSI· 
TION, VERTICAL POSITION, HORIZON· 
TAL WIDTH. BRIGHTNESS. a nd CON· 
TRAST (FUZZ) se ttings 
Don·t be rooled by imita tions ... this is the 
GRAPHICOM VIDEO DIGITIZER . the 
only digitizer that "" DIRECTLY .. inputs in­
to Graphicom 
REQUIRES 64K COCO, I DISK DRIVE, 
AND 2 ANALOG J OYSTICKS. FREE 
GRAPHICOM PROGRAM, PICTURE 
DISK , AND GRAPHICOM UTILITY SUP­
PLIED WITH PURCHASE OF VIDEO 
DIGITI2ER (A $50 VALUE) . 

$29.95 

RESERVED 

$24.95 
Grapb.icom Pari II requires a 64K extended disk basic sys tem, and supports I to 4 disk drives, keyboard or 
joystick (analog or sw itch type) input. It will load and save both Standard BIN files and Graphlcom sc reens. 
All runctions support color or Hi-Res operation , as well as the 4 screen display modes. 

GRAPHICOM $24.95 
Catalog No. Ill GD 
Simply stated · One of the fines t graphJc 
programs written for the Color Computer! 
FEATURES, 
• S·U·P·E·R U·S·E·R F·R·I·E·N·D·L·Y! 
• Supports 4 Hi-Res display modes 
• 4 page animation mode 
• Color Palelle with over 15 color patterns 

for use with Hi-Res artifact 
• Send/Receive pictures over modem 
• Supplied uti lity allows capturing Hi-Res 

screens rrom most COCO arcade games 
• Multip le Hi-Res character fonts (user re­

definabl e) 
• Supplied utility ror transferring 

Graphicom screens to Basic or other 
MIL programs 

• Supplied utility for loading screens rrom 
Basic or other sources 

• Built in Hi-Res SCREEN PRINT (compati­
ble with EPSON, C· ITOH, GEMINI· IO, 
OK!. plus Rad io Shack's LP·VII, LP·VIll , 
DMP· I 00, DMP·200, and GCP- 11 5 
printers) rrom l I 0 to 9600 baud 

• SEND/ RECEIVE slow-scan te levision 
• Many additional reatures, operating 

hints, hardware mod"s and suggestions, 
etc. 

REQUIRES 64K COCO, I DISK DRIVE, 
AND 2 ANALOG JOYSTICKS 

NEW MASTER KEY II 
New Improved Version! A hardware product 
that takes control of any program regard less or 
protection. Now use with RS Mulli-pak, ·y· 
cable or opUooal extender cable. Captures 
register contants as they were when Master Key 
II was engaged . Complete disassembler, 
memory save. and much more. Requires some 
familiarity with Assembly Language. 
ROM PAK Cat. No. 160HR . S 99 .95 
Cat. No. 161HR With Ext. Cable . SI 0 9 .95 

PICTURE DISK SETS 
Available from COMPUTIZE 
4C - Artiract color palette 
SC - Large charac ter sets (from Derringer Sort­

ware) 
6C · Same as SC but set up as stamp s~ t 

Picture Disk Set I S 19.95 
7 · Miscellaneous Art Set # I 
8 -M iscellaneous Art Set #2 
9 - Miscellaneous Ads and Examples 

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

I I C · Artifact color palette type ron is 
PictureD!sk Set3 . $14.95 
12C · Art demo from WHITESMITH 
13C· GRAPHICOM PART II fu nction demo 

Picture Dbk Set 4 ....... $14 .95 

GC II FONT DISKS 
Each dl1k conta.l111 I 0 or more fonts. (4 ver­
sions of each font, one for each display mode). 
14C · CCII Fonts Disk #I 
15C · GCII Fonts Disk #2 
16C · CC II Fon ts Disk #3 

GRAPHICOM PART II Font Disks . . . $19.95 

TRIPLE TRANSFER 
UTILITY © 

Transrer con tents or disk to tape • 
Transrer contents or tape to d isk • 
Automa tically reloca tes cassette pro­
grams that connie! w ith the d isk opera t· 
ing system • Displays machine language 
program addresses • Copies ASCII, Basic, 
& Machine Language Programs • All con­
ta ined in I menu driven program! 

REQUIRES 32R CC EXT. 
Cassette $19.95 .. Cat . No , 105CT 
Disk $24.95 ... . Cat. No. 105CD 

SUPER BACK-UP 
UTILITY © 

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

pro tection schemes!) 
2 . TAPE TO DISK (Move Cassette pro· 

grams to Diskl) 
3. AUTO RELOCATE (For those Cassette 

programs that conflict with Disk 
operating systems.) 

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

5 . DISK TO DISR (Our powerful Split·N· 
Image Program. Copies regardless of 
most protection schemes!) 
MENU DRIVEN 

• REQUIRES 32K EXTENDED COCO 
• REQUIRES I OR 2 DRIVES 
• ALL MACHINE LANGUAGEIII 
COMPARE WITH OTHER INDIVIDUAL 
PROGRAMS COSTING IN EXCESS OF 
$100.00 
DISK $49.95 .... Cat . No. 10 7CD 

SPIT-N-IMAGE © 
MI L Disk Back-Up Utility 

There is no need to suffe r the heartbreak 
of crashed disks any longer. Spit·N~lmage 
will create a mirror image of your 
valuable disk programs which do not res· 
pond to normal back-up runctions. Will 
also initialize and back-up in one pass. 
Data processing experts always insist on 
having a back-up - it's good a practice. 

REQUIRES 32K CC 
DISK $34.95 ... . Cat. No. 101CD 

z. E3 ~ e- t II- ::z ~ PA residents 
Check or M.O. ...._ add 6 % 

Add $3 .00 - .....-. ---INC. 
shipping (215) 946-7260 P.O. BOX 207 • LANGHORNE, PA 19047 sales tax 



New Dual Mode EPSON 
The new Epson LX-80 offers printing flexibility in 
two modes: one mode allows you to print in a quick 
(100 cps) dot-matrix style for programming and 
graphics, and the Near Letter Quality mode (16 
cps) produces precise (240 dots per inch), 
beautiful type for correspondence, reports, and 
similar purposes. The LX-80 offers 160 different 
type-style combinations, including Pica, Elite, 
Enlarged, Emphasized, Condensed , Subscripts 
and Superscripts, and type-styles can be selected 
quickly from the top control panel or from program 
control . Comes standard in friction feed; tractor op­
tion is also available. 
LX-P package includes an LX-80, a serial inter­
face , a Color Computer to Epson cable, and 
Printer Tutorial that teaches you how to pro­
gram the different type styles ($29.95 value) . 

LX-P: LX-80 package $317 ($7 shpg) 
ET-1 tractor option for LX-80. $29.50. 
SF-1 Single-sheet feeder for the LX-80. $145 ($7 

shpg) 

Epson 
Epson 
Bolek 
Howard 

RX-80 FT repack 
LX-80 New 
Serial to parallel converter 
CoCo to Epson cable 

DM-1 Disk mailer holds from one 
to five diskettes 
200 lb. cardboard construction 
25 mailers/box 

MONITORS 

$207. 
$249. 
$68.45 
$25. 

$20. 

123 Zenith 12" Green Screen, 640 dots x 200 dots 
resolution, 15 MHz band width . $114 ($7 shpg) 

123A Zenith 12" Green Screen Special, $67.50 
($7 shpg) 80 Column non glare 

122 Zenith 12" Amber Screen, 640 dots x 200 dots 
resolution, 15 MHz band width . $117 (7 shpg) 

141 Roland 13" Color Monitor with speaker, 
270 dots x 200 dots resolution, 4MHz band width 
$247 ($12 shpg) 

All monitors require video contro ller. 
Reverse video free with monitor order. 

MEMORY 
64K Upgrades-1 Year Warranty 

64-E1 for E Boards with complete instructions. Re­
move old chips and replace with preassembled 
package- no soldering or trace cuts. $28.45 ($2 
shpg) 

64-F1 for F Boards. No soldering needed. Capacitor 
leads must be cut . $24.45 ($2 shpg) 

64-2 for COCO 2. Kit requires one solder point, no 
trace cuts. $24.45 ($2 shpg) 

CONTROLLERS 
New Controller from J&M: Has switch that allows 
either JDOS or RS DOS to be the disk operating 
system; eliminates software compatibility problems, 
while preserving the advantages of J&M's gold con­
tacts and data separator. Also added to the DC-2 is 
a parallel port , which means a serial interface is no 
longer needed to make a parallel printer (like the 
Epson) work. 

DC-2 Disk Controller with JDOS. $128 ($2 shpg) 
RS-1: RS DOS ROM Chip. $20.00 ($2 shpg) 
DC-1 Disk Controller reads and writes to 35 and 40 

track single and double-sided drives for all models 
of the Color Computer w/ JDOS. $128 ($2 shpg) 

VC-1 Video Interface mounts inside Color Computer 
by piggy-backing ICon top of interface-no solder­
ing, no trace cuts. All models give composite video 
& sound . $24.45 ($2 shpg) 

VC-2 for COCO 2-mono only. $26.45 ($2 shpg) 
VC-3 for COCO 2-both color or monochrome 

$39.45 ($2 shpg) 
VC-4 for new Color Computer (no sockets, chips are 

soldered to mother board). Attaches with spring­
loaded clips. Color or mono. $39.45 ($2 shpg) 

EPSON AND J&M 
The EJ-P Package 

The Epson LX-80 Printer teamed with our new 
J&M DC-2 Controller gives you top printing 
capabilities plus built-in switch gives JDOS or 
Radio Shack DOS so all software can run on your 
Color Computer. Package includes: Epson LX-80 
Printer with ET-1 tractor; DC-2 controller; 
parallel Color Computers to J&M cable; 
Epson Printer Tutorial ($29.95 value) . 

Complete EJ-P package $425.00 ($7 shpg) 

DD-2 Double sided 360K disk with 
'h height case & heavy 
duty power supply 

CA-1 Disk drive cable 
CA-2 Two drive cable 
DE-1 Disk enclosure 'h height with 

power supply 

$188. 
$24.50 
$29.50 

$58. 

HOWARD QUALITY STANDS 
New TS-1X Mon· 
ltor Stand: De­
signer-beautiful 
stand with clear 
corner posts, 
easy side access 
to ROM pon, re­
set and on/off 

PS-1X buttons. $39.50 ....._ ______ ,;,.._,.~ ($3 shpg) 

TS-1: Standard 13" monitor stand for the original Color 
Computer. Specify black, ivory or clear. 15" x11" x4". 
$29.50 ($3 shpg) 

TS-2: Same as above for the COCO 2. $29.50 ($3 
shpg) 

PS-1X Printer Stand features new noise-suppressing 
foam top and cork base. 15" x11" x21h". $24.95($3 
shpg) 

GUARANTEE 
Howard Medical's 30-day guarantee Is meant to 
eliminate the uncertainty of dealing with a com­
pany through the mall. Once you receive our 
hardware, try It out; teat It for compatibility. 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). 

Hours: 8:00-4:00 Mon.-Fri. 
10:00-3:00 Sat. 

Software system requirements: CoCo with 1 disk, 32K RAM, SO-column printer 
Add $2 for shipping. 

r--------------------------------------t 
SOFTWARE CORNER ( 

0 R DE R S PAYROL/BAS Automatically calculates FED & FICA and 3 1
1 39.95 additional user defined deductions. 

(800} TABLES ARE ALREADY ENTERED. 1 
LEDGER Prints checkbook with up to 30 user j 

443-
free with definable ledger numbers a $39NALUE t 
PAYROL/BAS 1 

WITH PAYROLIBAS YOU WILL ALSO WANT 1 1444 STATE TAX Automatically calculates state withholding I 
39.95 Including graduated taxes. TABLES ALREADY ENTERED j 
941 Prints totals by quarter per employee 
29.95 Ideal for Federal 941 and state unemployment I 

500 pin-feed checks specify blue green or brown $57.25 1 
Softlaw's integrated package includes 1 
VIP Wrote, termmal, Database, Speller and CALC 
Stock analySIS program organizes your portfoliO j 

19 95 and g1ve specific sell & stop-loss po1nts 
BPA-1 Chart your blood pressure from da1 ly readings 
19 95 taken In the comfort of your home. 

'--------------------------------------





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

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

run with virtually 
any winchester with a 

ST412 type ·interface. Our drives have capacities of 5, 
10, or 20 MBytes (formatted), and may be either 
partitioned into up to 7 logical units or left as one 
large logical unit. Our COCO hard drive systems are 
complete with case, power supply, cables, OS/9 
drivers, and instructions. Prerequisite: OS/9, JFD-CP 
controller. 
51/4" 5 MByte full size 
51/4" 10 MByte 112 size 
3112" 20 MByte (shown above) 

$495 
$650 
$795 

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

support a 
Centronics 
compatible 

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

select JDOS or 
an optional RS 

ROM. It comes in 
a case and includes JDOS 1.2 and manual. JDOS 
implements all RS DOS commands, plus many 
more, including auto line numbering, error 
trapping, baud rate selection, OS/9* boot from 
floppy or hard drive, and Memory Minder**, our 
disk drive analysis, program (Precision Alignment 
Disk not included). 
JFD-CP Disk Controller with ]DOS $139 

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

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

DRIVE SYSTEMS 
Upgrade your Color Computer by adding our new 
JFD-CP disk controller, supercharged with ]DOS 1.2 

operating 
system, and a 
top quality 

t drive with case 
and power 
supply. Comes 

complete with 
cable and JDOS 

manual. 

Drive 0 System with one single side drive $2 79 
Drive 0 System with one double side drive $349 
Drive 0,1 System with two single side drives $389 
Drive 0,1 System with two double side drives $489 

MEMORY MINDER** 
Memory Minder 

is a disk drive 
test program now 

included in 
]DOS. Used 
with a 

Precision 
Alignment 
Disk, 

Memory 
Minder allows 
you to check 

your drives for speed, 
alignment, sensitivity, hysteresis, 

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

PRECISION ALIGNMENT DISKS (From Dysan) 
PAD-40X1: Tests single side disk drives $26 
PAD-40X2: Tests double/single disk drives $33 

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

Memory Minder: single side package 
Memory Minder: single/double side package 

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

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

ALBUQUERQUE, NEW MEXICO 87123 
505/292-4182 

$59 
$75 


