






























































































































































































































































































































stored as one large block, and looks 
something like this: 

Preamble 

Zero Byte 
It of Bytes to load 
Loading address 

Data 

Program body 

Postamble 
&.HFF Byte 

2 Zero Bytes 
Execution address 

However, a machine language program 
on tape contains a "namefile" block that 
precedes the machine language pro­
gram, and it also contains the loading 
and execution addresses for the pro­
gram. (BASIC determines the ending 
address of the machine language pro­
gram by counting the number of bytes 
it loads.) The problem is that terminal 
programs only load the data blocks 
following the namefile block, so the 
receiving terminal program has no way 
of determining these addresses when it 
saves the received program to tape. To 
further compound the problem, the 
Xmodem protocol was never designed 
to handle this situation, so the tape user 
was in need of some specialized help. 
That help arrived over three years ago 
in the form of a program called TAPCNV. 

TAPCNV is a machine language utility 
written by Mike Ward that will read a 
machine language cassette file created 
on a disk system and remove the disk 
control information. Once that is done, 

1 the file may be saved just like any other 
machine language file. 

To create the machine language pro­
gram TAPCNV, carefully type in and then 
run Listing I . (Be sure to save the 
program first.) The machine language 
program will be poked into memory, 
and some checking is done to try to 
detect any typing errors. Then the 
program will ask you for a cassette, and 
it will save the machine language pro­
gram for you. 

To use the TAPCNV program, just load 
and execute it . It will prompt you to 
ready the cassette with the tape contain­
ing the binary file that you downloaded 
and wish to convert. When you strike 
a key, TAPCNV will read the cassette file 
and remove the disk control informa­
tion. The converted file will be moved 
to its proper place in RAM. When the 
file has been converted, the start, end 
and execute addresses are displayed. At 
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this point you may save the converted 
program to cassette by entering a com­
mand such as CSAVEM "filename " , 
&.HStart, &.HEnd, &.HExec. 

Naturally, machine language pro­
grams that utilize disk functions will not 
work on a cassette system, but pro­
grams such as music files will now 
function as intended . 

There are some files that TAPCNV 
simply can't handle, such as "seg­
mented" files. For purposes of simplic­
ity, consider segmented files to be 
program segments that must be loaded 
into different areas of memory. A tape 
format doesn't exist for segmented files, 
nor is it possible to create such files from 
BASIC. Segmented files occur regularly 
on disk systems, however; Disk BASIC 

can handle them efficiently. 
The BASIC version of the TAPCNV 

program may also be downloaded from 
the Utilities topic of the CoCo SIG's 
database on Delphi, and the assembly 
language source code for TAPCNV may 
be found in the Source code topic of the 
database. 

Now, since you have TAPCNV but not 
MikeyTerm (yet), can you use the 
Modem Pak to download machine 
language programs from Delphi? Sure! 
We'll have to modify TAPCNV first, in 
order to remove some checking that 
" TAPCNV " does to make sure that it is 
"fixing" a machine language file. 

A simple modification to TAPCNV will 
disable the checking. Just enter CLDADM 
" TAPCNV " , then enter from the key­
board : 

POI<E &.H6DE, &.H21 : POI<E 
&.H6E5,&.H21 

These pokes make TAPCNV ignore the 
file type of the source program. Nor­
mally, TAPCNV requires a binary file and 
will cease execution if the filetype isn't 
binary. These pokes modify some of the 
"error trapping" features of the pro­
gram, so they are provided on a "use at 
your own risk" basis. 

Tokenized BASIC 
When we say a program is "token­

ized" or "compressed" BASIC, we mean 
that it's in the same form that would be 
created if you typed in a BASIC program 
from the keyboard and then entered 
CSAVE "filename". What BASIC will do 
is replace keywords like PRINT or 
PAINT with one character, or "token." 
Since several characters are replaced 
with a single character, the term "com­
pressed" BASIC was born. The word 
"tokenized" is probably more approp­
riate. 

BASIC does this in order to save space 
and to make program execution faster. 
Every time BASIC encounters a token, it 
executes code that already exists in your 
computer. Whenever you have a BASIC 

program in your computer, it exists in 
tokenized format. 

The only other way to store a BASIC 

program is in ASCII format, which you 
can do by typing CSAVE 'filename" , A. 
The A at the end of that line is what tells 
your computer to save the program to 
tape in ASCII (or "text") format. When 
we say ASCII and / or text, we mean the 
type of characters you see on the screen 
when you tell BASIC to list a program. 

You might experiment with a few of 
your programs. Take a BASIC program 
you've saved to tape, and load it into 
MikeyTerm's buffer. Then view the 
buffer - you'll see all sorts of colored 
blocks and some characters mixed in , 
too. Then take a BASIC program that's 
been saved in ASCII format (CSAVE 
"filename " , A) and load it into the 
buffer. When you view the buffer this 
time, you'll be able to read everything 
there. 

A problem similar to the one involv­
ing machine language files causes to­
kenized BASIC files originating on a disk 
system to be incompatible with tape 
systems. BASIC programs saved on disk 
contain a 3-byte preamble that is not 
part of the actual program. (Disk BASI C 

uses this information to determine the 
size of the BASIC program before load­
ing.) This preamble is not present on 
BASIC programs on cassette , and it 
makes such files incompatible with 
cassette systems unless it is removed. 
Cassette users who have downloaded 
and tried to use compressed BASIC files 
created on a disk system (such as those 
in the Rainbow topic of the CoCo SIG's 
database) have repeatedly encountered 
this problem. 

Following Mike Ward's lead, I wrote 
a utility program to assist tape users 
with tokenized BASIC programs. BAS ­
FIX is a utility that will read a tokenized 
BASIC cassette file originating on a disk 
system and remove the control informa­
tion. It will then prompt the user to save 
the program to cassette. 

BASIC programs utilizing disk func­
tions will still not work on a cassette 
system, but programs such as the RAIN­

BOW ON TAPE files in the CoCo SIG's 
database will now be accessible to tape 
users . In fact, BASFIX was originally 
written for use with MikeyTerm in 
order to get around the problem of 
tokenized BASIC programs and cassette 
users. 



BRSF I X is compatible with the CoCo 
I, 2 and 3. If a CoCo 3 is in use, the 
screen will default to the 32-column 
mode automatically, and the processor 
speed will be adjusted to the normal 
0.89-MHz clock rate so that the file may 
be loaded correctly from tape. 

program. At this point, you will be 
prompted to CSRVE the converted pro­
gram to cassette. From then on, the 
program may be treated just as any 
other BASIC program from tape. 

provide maximum memory for the 
converted BASIC program. 

The BR5FIX utility program (in 
ASCII BASIC form) may be downloaded 
from the Utilities topic of the CoCo 
SIG's database. The assembly language 
source code for BR5FIX may be found 
in the Source topic of the database. The 
source code is written for the MACRO 
80C assembler and is listed under the 
name of BRSFIX. 5RC. 

To create the machine language pro­
gram BRSF I X, carefully type in and then 
run Listing 2. (Be sure to save the 
program first.) The machine language 
program will be poked into memory, 
and some checking is done to try to 
detect any typing errors. Then the 
program will ask you for a cassette, and 
it will save the machine language pro­
gram for you. 

Note that BRSF I X requires that the 
cassette file containing the BASIC pro­
gram has been saved in binary format. 
This is a technical limitation; it was 
done to prevent several problems that 
might occur with an ASCII save of the 
file, since BASIC actually does aLI 5T to 
tape when the ASCII option is used. 
This procedure could result in ex­
tremely long program lines being trun­
cated. 

The TRPCNV and the BRSFIX pro­
grams, their source code files, and their 
documentation files are copyrighted by 
their respective authors. However, they 
may be freely shared with any and all 
CoCo users and included in club librar­
ies as long as no fee is charged for the 
program(s). (A small charge for the 
media and/ or xeroxing fee for the 
documentation is perfectly OK.) 

To use the BR5F I X program from that 
point on, simply load and execute it. It 
will prompt you to ready your cassette 
player with the tape containing the 
binary file you downloaded and wish to 
convert. When you strike a key, BRSF I X 
will read the cassette file and remove the 
preamble. The converted file will be 
moved into RAM just as if you had 
entered PCLERR 1 and then CLDRDed the 

If you are using MikeyTerm, simply 
choose Option 2 (Binary save) from the 
cassette menu. When prompted for the 
start and execution addresses, you may 
simply press ENTER in response to the 
prompts. Feel free to contact either me (Delphi 

username DONHUTCHISON) or Mike 
Ward (Delphi username MIKEWARD) 

with any questions you may have con­
cerning these two utilities. See you on 
Delphi, and enjoy downloading! D 

BRSF I X is entirely position-inde­
pendent and may be loaded anywhere 
in RAM. However, it is strongly recom­
mended that the program be executed 
at its intended location in order to 

Listing 1: TRPCNV 

1 CLS 
2 IF PEEK(&HC~~~)=68 THEN PRINT" 
DO NOT RUN THIS ON A DISK SYSTEM 
":END 
3 PRINT@194, 11 GENERATING MACHINE 
LANGUAGE" 
4 FOR X=&H6~~ TO &H92C 
5 READ H$: POKE X, VAL( 11 &H"+H$) 
6 NEXT 
7 PRINT:PRINT"PREPARE CASSETTE T 
0 SAVE TAPCNV" 
8 PRINT"PRESS ANY KEY WHEN READY 

II 

9 IF INKEY$=" 11 THEN 9 
1~ CSAVEM"TAPCNV",&H6~~,&H92C,&H 

6~~ 
11 PRINT:PRINT"TAPCNV SAVED!":PR 
INT 
12 END 
13 DATA 7F,FF,4~ 1 6F,8D,3,29,6F,8 
D,3,24,8E,~,~,AF,8D,3,1F,3~,BC,E 
B,3~,89,FD,FF,AF,8D,3,16,3~ 
14 DATA 8D,4,16,AF,8D,3,1~,BD,A9 
,28,8E,4,45,9F,88,17,2,B6,54,41, 
5~,45,2~,43,4F,4E,56,45,52,54 
15 DATA 2~,55,54,49,4C,49,54,59, 
~,8E,4,82,9F,88,17,2,99,52,45,41 
,44,59,2~,54,41,5~,45,2~,54,4F 
16 DATA 2~,42,45,2~,43,4F,4E,56, 
45,52,54,45,44,~,8E,4,C9,9F,B8,1 

7,2,76,5~,52,45,53,53,2~,41,4E 

17 DATA 59,2~,4B,45,59,2~,~'BD,A 
1,B1,81,3,26,1,39,BD,A9,28,96,68 
,A7,8D,2,9D,86,FF,97,68,C6,1 
18 DATA BD,A9,9E,CC,~,F,8E,1,DA, 
A7,8~,5A,26,FB,3~,8D,2,83,17,2,4 
8,8E,l,DA,9F,7E,BD,A7,1,DA 
19 DATA 7C,26,F9,86,46,B7,4,~,B6 
,1,E2,A7,8D,2,6B,86,B~,B7,1,E2,8 
E,1,DA,l7,2,25,A6,8D,2,5C 
2~ DATA B7,l,E2,BD,A7,E9;B6,1,E2 
,81,2,1~,26,1,E8,7D,1,E3,1~,26,1 
,E1,3~,8D,2,4B,34,1~,BD,A7 
21 DATA 7C,35,1~,9F,7E,BD,A7,B,1 
~,26,1,B~,6D,8D,2,2F,27,E,AC,8D, 
2,2F,22,B,AC,8D,2,27,1~,22 
22 DATA 1,3~,D6,7D,6D,8D,2,19,26 
,39,63,8D,2,13,6D,8D,2,17,1~,26, 
1,52,33,8D,2,F,1~,AE,43,1~ 
23 DATA AC,8D,2,3,25,9,1~,AC,8D, 
1,FE,1~,25,1,5,1~,BF,1,E7,33,45, 
34,4,C~ 1 5,1F,21,3A,A6,C~ 
24 DATA A7,A~,5A,26,F9,35,4,34,1 
~,AE,8D,1,DA,3A,AF,8D,1,D5,35,1~ 
,96,7C,81,FF,26,8F,34,1~,BD,A7 

25 DATA E9,BD,A9,74,35,1~,6D,8D, 
1,BE,26,52,C6,FF,lF,12,EE,3B,11, 
83,FF,~ 1 27,3D,EE,8D,1,AD,33,5F 
26 DATA EF,8D,1,A7,31,3F,5A,26,E 
9,17,1,54,D,D,55,4E,41,42,4C,45, 
2~,54,4F,2~,44,45,54,45,52,4D 
27 DATA 49,4E,45,D,45,58,45,43,2 
~,41,44,44,52,45,53,53,~,86,FF,A 
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7,8D,1,75,2~,9,6D,3D,26,BF,AE 
28 DATA 3E,BF,1,E5,A6,8D,1,63,97 
,68,6D,8D,1,6~,27,1,39,31,8D,~,4 
8,F6,1,E7,17,1,22,F6,1,E8 
29 DATA 17,1,1C,31,8D,~,52,F6,1, 
E5,17,i,12,F6,1,E6,17,1,C,EC,8D, 
1,3A,83,~,A,FE,1,E7,33 
3~ DATA CB,33,5F,1F,3~ 1 34,4,1F,8 
9,31,8D,~,22,17,~,F1,35,4,17,~,E 
C,17,~,D~,D,D,53,54,41,52 -
31 DATA 54,2~,24,2~,2~,2~,2~,2~, 
2~,D,45,4E,44,2~,2~,2~,24,2~,2~, 
2~,2~,D,45,58,45,43,2~,2~,24,2~ 
32 DATA 2~,2~,2~,D,~,39,17,~,A3, 
D,4E,45,58,54,2~,42,4C,4F,43,4B, 
2~,57,49,4C,4C,2~,4F,56,45,52 
33 DATA 2D,57,52,49,54,45,D,54,4 
8,49,53,2~,5~,52,4F,47,52,41,4D, 
D,~,86,FF,A7,8D,~,BD,16,FE,EE 

Listing 2: BASFIX 

1 CLEAR 2~~ 1 &H7FFE:CLS 
2 IF PEEK(&HC~~~)=68 THEN PRINT 
"DO NOT RUN THIS ON A DISK SYSTE 
M": END 
3 PRINT@1~5,"LOADING basfix":L=1 
7:SA=&H6~~ 
4 CK=~:L=L+1 
5 FOR I=1 TO 32 
6 READ H$:IF H$="X" THEN 15 
7 PRINT@2~6,HEX$(SA) 
8 X=VAL("&H"+H$):POKE SA,X 
9 CK=CK+X:SA=SA+1 
1~ NEXT I 
11 READ I 
12 IF I=CK THEN 4 
13 PRINT:PRINT" CHECKSUM ERROR 

IN LINE";L 
14 STOP 
15 PRINT:PRINT"BASFIX IS LOADED. 

READY CASSETTEAND PRESS <enter> 
II • , 

16 LINEINPUT A$:CSAVEM"BASFIX11 ,& 
H6~~ 1 &H98E,&H6~~ 
17 PRINT:PRINT "ALL FINISHED!":E 
ND 
18 DATA 6F,BD,2,88,6F,BD,2,83,BE 
,FF,FE,8C,A~,27,27,9,7F,FF,D8,F, 
E7,AD,9F,E~ 1 2,17,2,5F,17,2,41,2~ 
,35,05 
19 DATA 2,0,2,0,2,0,42,41,53,49,43, 
2~,43,4F,4E,56,45,52,53,49,4F,4E 
,2,0,55,54,49,4C,49,54,59,D,D,D,5 
2,45,2,042 
2~ DATA 41,44,59,2~ 1 54,41,5,0,45, 
2,0,54,4F,2,0,42,45,2,0,43,4F,4E,56 
,45,52,54,45,44,D,41,4E,44,2,0,5,0 
,52,45,2115 
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34 DATA 17,~,6D,D,46,49,4C,45,2~ 
,44,49,44,2~,4E,4F,54,2~,4F,52,4 
9,47,49,4E,41,54,45,D,4F,4E,2~ 

35 DATA 41,2~,44,49,53,4B,2~,53, 
59,53,54,45,4D,D,~,86,FF,A7,8D,~ 
,87,16,FE,B8,17,~,37,D,54,41 
36 DATA 5~ 1 45,2~ 1 49,2F,4F,2~,45, 
52,52,4F,52,D,~,86,FF,A7,8D,~,6A 
,16,FE,9B,17,~,1A,D,4E,4F,54 
37 DATA 2~ 1 41,2~ 1 4D,2F,4C,2~,46, 
49,4C,45,D,~,86,FF,A7,8D,~,4D,16 
,FE,7E,35,1~,A6,8~,27,5,BD,A3 
38 DATA A,2~,F7,6E,84,A6,84,84,7 
F,BD,A3,A,6D,8~,2A,F5,39,34,1~,3 
~,8D,~,16,34,4,54,54,54,54,8D 
39 DATA 9,35,4,C4,F,8D,3,35,1~,3 
9,A6,85,A7,A~,39,3~,31,32,33,34, 
35,36,37,38,39,41,42,43,44,45 
4~ DATA 46,53,A~ 

21 DATA 53,53,2~ 1 41,4E,59,2,0,4B, 
45,59,2,0,~,BD,A1,B1,81,3,26,1,39 
,17,2,4,86,53,B7,4,,0,96,68,A7,8D 
,2477 
22 DATA 2,8,86,FF,97,68,17,1,24, 
3~ 1 8D,2,2,9F,7E,CC,,0,F,A7,8~,5A, 
26,FB,AD,9F,A,0,4,AD,9F,A,0,6,17,3 
1~2 
23 DATA ,0,FD,D6,81,DA,7C,26,EF,1 
7,l,B5,46,2,0,,0,A6,8D,1,E5,34,2,8 
6,8,0,A7,8D,1,DD,3~,8D,1,D1,17,1, 
3328 
24 DATA AD,35,2,A7,8D,l,D~,l7,~, 
D5,A6,8D,l,C9,81,2,1~,26,1,3C,6D 
,8D,1,C~,1~ 1 26,1,34,AD,9F,A~,4,2 
782 
25 DATA 3~ 1 8D,1,AB,9F,7E,AD,9F,A 
,0,6,1,0,26,1,12,6D,8D,1,99,26,36, 
63,8D,1,93,31,8D,l,93,63,A4,6D,A 
,0,2971 
26 DATA 1,0,26,,0,CD,EC,Al,ED,8D,l 
,83,C3,C,,0,9E~l7,3,0,89,FF,~,34,1 
,0,1~,A3,E1,1~,22,1,C,D6,7D,C~,3, 
3,063 
27 DATA 8E,C,1,A6,A~,A7,8~,5A,26 
,F9,96,7C,81,FF,26,B4,8D,6D,8D,7 
6,A6,8D,1,52,97,68,6D,8D,1,4E,27 
,1,3552 
28 DATA 39,7F,C,~,CC,C,1,DD,19,E 
3,8D,l,4,0,83,,0,1,DD,1B,9E,19,EC, 
84,27,C,33,4,A6,C~,26,FC,EF,84,3 
148 . 
29 DATA AE,84,2,0,F~,9E,27,9F,23, 
9E,19,3~ 1 1F,9F,33,9E,1B,9F,lD,9F 
,1F,8E,1,A9,9F,B,F,2D,F,2E,F,8,1 
7,2653 
3~ DATA ~,DE,D,D,53,41,56,45,2,0, 



S~,S2,4F,47,52,41,4D,2~,54,4F,2~ 
,54,41,5~,45,2~,4E,4F,S7,D,~,39, 
1C,2~18 
31 DATA AF,B6,FF,21,84,F7,B7,FF, 
21,39,4F,2~ 1 6,C6,1~8D,F,86,8,A7, 
E2,B6,FF,23,84,F7,AA,E~,B7,FF,23 
,39,4334 
32 DATA CE,FF,1,8D,~,A6,C4,84,F7 
,S7,24,2,8A,S,A7,C1,39,17,~,8C,D 
,46,49,4C,45,2~,44,49,44,2~,4E,4 
F,2926 . . 
33 DATA 54,2~,4F,S2,49,47,49,4E, 
41,54,45,2~,4F,4E,D,41,2~,44,49, 
53,4B,2~ 1 53,59,53,54,45,4D,D,~,2 
~,58,2~38 
34 DATA 8D,5E,D,49,2F,4F,2~,45,5 
2,52,4F,52,D,~,2~,48,8D,4E,D,4E, 
4F,54,2~,41,2~,42,49,4E,41,52,59 
,2~,~~77 
35 DATA 46,49,4C,45,D,~,2~,3~,8D 
,36,D,4E,4F,54,2~,45,4E,4F,55,47 
,48,2~ 1 4D,45,4D,4F,52,59,2E,2E,2 
E,D,1972 
36 DATA 43,4F,4C,44,2D,53,54,41, 
52,54,2~,26,2~,54,52,59,2~,41,47 
,41,49,4E,D,~,86,FF,A7,8C,2F,16, 
FE,D~,2714 
37 DATA 35,1~,A6,8~,27,6,AD,9F,A 
~,2,2~,F6,6E,84,A6,84,84,7F,AD,9 

Hard Disk Mania Sweeps America! 
Experts Blame "Incredibly Sane" Low-Cost, High-Perto.rmance Interface 

This year, 1988, may go down In CoCo history as "The Year of the Hard Disk". Burke & 
Burke has provided hundreds of low-cost, high performance hard disk interfaces to a 
very hot Color Computer market in only six months! 

Hire a Veteran Today. 

The CoCo XT hard disk interface from Burke & Burke lets you connect up to 2 low 
cost, PC compatible 5-120 Megabyte capacity hard drives to your CoCo. You buy the 
drive, Western Digital WD1 002-WX1 or WD1002-27X (RLL) controller, and a cas!" from 
the PC dealer of your choice. Just plug them into the CoCo XT, plug the CoCo XT into 
your Multi-PAK, and you have a 20 Meg OS9 .hard disk system for under $4501 

Great for multi-user systems I The CoCo XT interface uses advanced "NO HAL r· 
hard disk controllers, which do not halt your CoCo and do not disable or use interrupts 
quring hard disk access. You get full type-ahead, and the system clock does not lose 
time during hard disk access. Fully compatible with most RS-232 expansion ports I 

CoCo XT (with anodized housing, 60 page user manual, hard disk back-up utlltty and 
new, Version 2.1 drivers for use with both OS9 & HYPER-I/O) -- $69.95. Or choose the 
CoCo XT-RTC (includes real-time clock I calendar with battery backup)-- $99.95 

THE PROFESSIONAL TOUCH: XT-ROM -Automatically boots and reboots OS9 
from hard disk. installs in your hard disk controlle~s BIOS ROM socket - $19.95. 

Now: Hard Disk for BASIC 
"Dynamic Disk Interface" runs hard drives, big floppies, and morel 

You or someone that you know may have the 35 Track Blues. it strikes hundreds of 
CoCo users every year. One day you wake up, and say to yourse~. "These 35 track 
floppy disks are just too small." 

There's only one cure. More storage. Get it. Wnh HYPER-I/O, from Burke & Burke. 

BASIC lor the '90's 

HYPER-I/O modrries the RS-DOS Disk BASIC in your CoCo 1, 2, or 3 to provide a 
"Dynamic Disk Interlace". Use your existing BASIC and RS-DOS software with hard disk 
interfaces (CoCo XT, DISTO), RAM Disks, and any mix of floppy drives from 160K to 
720K each. Fully RESET protected, user conflgurable, expandable, OS9 compatible, 
EPROM-abie HYPER-I/O may soon be THE system of choice for the CoCo 1, CoCo 2, 
and CoCo 3. HYPER-I/O Version 2.5 now available for only $29.95." 

HYPER-Ill (RAM Disk and Print Spooler for CoCo 3 HYPER-I/O) -$19.95 

"Instant Guru" Department 
Tools to let you spend less lime fighting 059, and more lime using if. 

Wild & MV Version 2.0 Use "wildcards" wnh most OS9 commands, or rearrange 
your directory tree. Features recursive directory searches. A hard disk musti $19.95 

EZGen Version 1.02 Powerful OS9 bootlile ednor. Change module names, add or 
delete modules, patch bytes, or rearrange modules. Works on other files, too. $19.95 

Daggorpatclt If you own Dyna Micro's Dungeons of DaggorathTM cartridge, this 
program will convert tt to run from diski Adds disk load and save, quit, screen print, 
repeat last command, pause, and more. HYPER-I/O and RS-DOS compatible . $12.95 

R. S. B. 
We broke out the champagne. II was revolutionary/ Who ever thought you 
could run BASIC, in an 059 window? 

Everyone knows that BASIC and 059 are incompatible. The commands are completely 
different. The floppy disks are completely different. BASIC programs won't run under 
059. 

Future Shock 
Some people say that they "hate" 059. Many people who buy OS9 don't use tt, because 
tt's unlike anything they've ever seen before. Well, like it or not, Level 2 OS9 is the future 
of tlte CoCo: Even the newest games use OS9 now. 

Burke & Burke has developed a new program, RSB, to help you take that first step 
towards falling in love wtth Level 2 059. 

BASIC Clone? 

The first time you run RSB, it copies your RS-DOS ROMs to an OS9 disk file. Our 
proprietary installation software converts this disk file to an 059 "shell" that can be run 
like any other OS9 program. You can even program ttie CoCo to automatically use RSB 
as your "shell" whenever you start up 059. 

R5B won't run machine language programs, but you can use all of the familiar Super 
Extended BASICT" commands and program statements. You can even take advantage 
of OS9's bul~·ln ''windows" to run several BASIC programs at once I And RSB runs at the 
lull 2 MHz speed of the CoCo -- always. 

If you have a Speech Sound PAKTM, or a Super Voice"", RSB upgrades will allow you to 
use these devices to execute commands like PLAY and SOUND "NO HAL r-. 

Break out the champagne. Break out the OS9. Break out RSB . $39.95 

~ . 3'ilutk¢ & 3'ilutk¢ [II] . T P.O. Box 1283 Palatine, IL 60078-1283 (312) 397-2898 · 

ILLINOIS RESIDENTS PLEASE ADD 7% SALES TAX . 
COD's add $2.20 . Shipping (within the USA) $2.00 per 
CoCo XT; $1 .50 per disk or ROM. Please allow 2 weeks 
for delivery (overnight delivery also available for in-stock 

riA\\ 
RA'INBOW 
CEATIRCATION items) . Telephone orders accepted (312) 397-2898. seAL 

August 1988 THE RAINBOW 161 



I CoCo Consultations 

1 this and in future n "CoCo Consultations," 
I will be trying some­

thing new. In addition to the 
familiar Q & A column, I will also 
include tidbits of information 
contributed by various folks and, 
in some cases, comment on the 
information. Thus, even if you 
don't have a question, !invite you 
to send in any little hints or de­
scriptions of experiences you have 
had with the CoCo that you think 
might be of interest to the CpCo­
owning public in general. 

'Sparklie' Solutions 

I've been following your discussion of 
the problem of"sparklies" on the screen 
when using a Color Computer 3 under 
OS-9. What can you say to summarize 
what you know of the problem and its 
cure? 

Daivd Barns 
(GLENSIDE) 

Glenside, IL 

It is true that some CoCo 3s show tiny 
flashes on the screen, especially under 
OS-9 and during disk 1/ 0. The "spark­
lie" problem varies considerably from 
machine to machine. Some do not seem 
to have it; others are seriously plagued 
by it - to the point that the sparklies 
occur even during Disk BASIC. Some­
times the problem develops after instal­
lation of a given brand of 512K up­
grade. The sparklie problem appears to 
be a very subtle timing problem in 
dynamic RAM addressing. It also ap­
pears to vary with the particular issue 
of GIME chip in the machine, the 
particular make and model of DRAM 
chip used for the 512K upgrade, and the 
heat of the machine. Sometimes the 
sparklie problem appears only after 20 

Martin H. Goodman, M.D., a physi­
cian trained in anesthesiology, is a 
longtime electronics tinkerer and out­
spoken commentator - sort of the 
Howard Cosell of the CoCo world. On 
Delphi, Marty is the S!Gop of RAIN­

BOW's CoCo SIG and database man­
ager of OS-9 Online. His non-computer 
passions include running, mountaineer­
ing and outdoor photography. Marty 
lives in San Pablo, California. 
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CONSULTATIONS 

By Marty Goodman 
Rainbow Contributing Editor 

minutes or more , when the machine has 
warmed up . 

There are primarily two routes to try 
to fix the problem. Both involve signif­
icant expense and / or hardware effort. 
First, several folks have reported that 
the sparklie problem is cured by replac­
ing the 68B09 chip in the CoCo 3 with 
its CMOS cousin, the Hitachi 6309 
chip. Unfortunately , -this option is 
limited to skilled hardware hackers. The 
68B09 is soldered into the CoCo 3, so 
you must carefully desolder that 40-pin 
chip, install a socket, and then obtain 
and insert the 6309 chip. Such desolder­
irig is rather delicate, and you run the 
risk of damaging traces to the 68B09 on 
both sides of the PC board. 

The second fix is to replace your 
GIME chip with a newer model. The 
older GIME chips are marked copy­
right 1986. The newer ones are marked 
copyright 1987. Also, the new GIME 
chip is named TCC 1014A, whereas the 
old one is named TCC 1014. Replacing 
the GIME chip is a delicate process 
unless you have very specialized tools. 
It is easy to damage the contacts on the 
GIME chip or on the socket, or to 
damage the socket itself. Attempt this 
replacement only if you know what you 
are doing, and proceed with great care. 
Tandy is currently asking $50 for a new 
GIME chip, which I think is unreason­
ably high. 

Customized Layout for the CoCo 

I am considering putting a CoCo 
system in an IBM PC-type case. I am 
contemplating building an expansion 
board and manually switching +5 volts 
to each of the various ROMs that might 
be in cartridges. What do you think of 
this plan? 

F. G. Swygert 
APO Armed Forces 

Don't try it! A Multi-Pak interface is 
essential for proper operation of a 
multislot system, for reasons entirely 
unrelated to slot selection. First of all, 
if you put more than half an inch of 40 
conductor ribbon cable on the CoCo 
system bus, your machine will either not 
run at all or be unreliable. 

In addition to slot selection , the 
Multi-Pak provides TTL buffers ·on all 
address and data lines. Those buffers 
are needed, for the naked output· lines 
of the 6809 cannot be fanned out unam­
plified to three or four extra cards 
without causing the machine to either 
crash or operate very unreliaply. Your 
plan to fan out the bus of the CoCo 
without using buffers would not work . 

Finally, an IBM PC-type box is a 
relatively poor choice for repackaging a 
custom CoCo because it is the wrong 
shape. In order to shoehorn an exten­
sive CoCo system into such a box, you'd 
have to use signficant lengths of ribbon 
cable on the 40 conductor system bus. 
That, as I noted above, is unacceptable. 
Frankly, having done such a repackag­
ing job several times myself, I really 
urge you to abandon the idea entire.ly. 
It is not in my opinion worth the effort. 

The same effect can be achieved far 
more easily by merely mounting a CoCo 
and Multi-Pak off to the side of, above, 
or below your work area, and then 
putting the keyboard at the end of an 
extender cable and into a case for 
placement on your work area or (for the 
sake of your back) on your lap. I make 
such a cable for use by tinkerers and do­
it-yourselfers; it is sold by Microcom 
Software. It also has provisions for a 
rem-ote reset and power-on light. For 
about twice the price, HJL sells what 
appears to be an excellent package that 
includes a plug-in keyboard cable, an 
extremely well-designed remote key­
board case , and one of its excellent 
CoCo replacement keyboards . l'd re­
commend my system to those who want 



to save a little by making their own 
keyboard case, and HJL's to those who 
prefer to buy something that plugs right 
in and can be immediately used. 

In any case, whether you buy my 
cable, HJL's system, or make up your 
own extension keyboard cable, leave 
the CoCo + Multi-Pak + plugged-in 
cards setup alone, and put it out of the 
way via an extension keyboard. In my 
opinion, this is by far the best approach 
to customizing your CoCo's physical 
layout for more convenient operation. 

FD$· -Related OS-9 Crashes 
\' 

l?JL rffr J? )_! 
The FD 50fCseries (;!rive is wired up 

in a peculiar way, rather differently 
from any of the preceding drive units 
from Tandy for the CoCo. With all 
other drive systems from Tandy, when 
you accessed any one drive, all the drive 
motors were turned on. With the FD 
502 system, (/you have two drives, when 
you access any one of them the other 
drive motor is not turned on. In this 
respect, the FD 502 works like the 
drives on an IBM PC. But this causes 
serious problems with OS-9 in opera­
tions where a user is copying from one 
drive to another. OS-9 :S driver software 
does not wait for the second drive to 
come up to speed because it "thinks" 
that the drive's motor was already 
turned on at the time the first drive was 
accessed. The result is occasional 
crashed disks due to the drive starting· 
to write before the head has come up to 
speed. I understand Tandy may release 
patches for the OS-9 disk drivers to 
correct this problem. The patches 
would contain code that pauses for a 
fraction of a second each time a new 
drive is selected to wait for the motor 
on that drive to come up to speed. 

Kevin Darling 
(KDARL!NG) 

Raleigh, NC 

Thanks for alerting us to this poten­
tial problem, Kevin. Note that knowl­
edgeable hardware hackers should be 
able to carefully check out the wiring of 
the motor-on and drive select lines in 
the FD 502 and redo the wiring so that 
all motors in the system do go on when 
any one drive is accessed. Though I have 
not looked much inside the FD 502, I 
would imagine the problem is that , as 
delivered, the motor-on line and the 
drive select line are tied to the same pin, 
or linked logically so that the motor-on 
signal will only be seen as valid if the 
drive in question is also selected. A bit 

of hacking should be able to cure this, 
if the hackers know what they are doing. 

Note, also, that the FD 502 will also 
have similar problems with Disk Ex­
tended BASIC: Programs that do two­
drive operation, particularly disk 
backup operation, will result in occa­
sional crashed sectors on an unmodified 
FD 502 drive system, for the same 
reasons there are problems with it under 
OS-9. These problems will be disas­
trous, but sufficiently infrequent as to 
be maddening to someone looking for 
the cause. 

It is also interesting to me that this 
very subtle problem is extremely similar 
to an equally subtle problem that I 
christened the "head settle bug," which 
plagues owners of drives that have head 
solenoids. Many years ago 1 described 
this bug and a patch to the Disk BASIC 
ROM for it in the magazine HOT CoCo 
- one of the first CoCo articles I ever 
wrote. I now recommend that any 
owners of older head solenoid drives 
disable that function by merely selecting 
the HM options, which keeps the head 
down all the time. 

From ROM Pack to Disk 

How can I put the ROM packs 
Thexder and Shanghai on disk? I am 
tired of plugging and unplugging my 
disk controller whenever I want to play 
the games, and all the available slots in 
my Multi-Pak are used up with OS-9-
related hardware. 

Dennis McMillian 
Pittsburg, CA 

First, you need to know how to 
transfer the "raw file" from the ROM 
pack to tape. This is accomplished by 
first putting a tiny piece of tape only 
over Trace 8 on the ROM pack. Trace 
8 will be the first pin you encounter on 
the underside of the ROM pack, near 
(but on the opposite surface of the edge 
connector) that one slightly shortened 
trace. Note that traces 2, 4 and 6 are 
missing on these ROM packs, so Trace 
8 is the first one you encounter. Cover 
this and only this trace with a bit of 
frosted "magic tape." 

Now, with the power off, plug in the 
ROM pack and then turn the power on. 
The pack will now not autoexecute 
because of the covered trace, so you will 
be greeted by the ordinary Extended 
BASIC sign-on message. Now type PDI<E 
&HFFDE, IZI and press ENTER. Connect 
your cassette tape recorder and save 
contents of the the ROM pack to disk 
using the command CSAVEM "file-

name", &HCIZIIZIIZI, &HFEFF, &HA027. 
The filename can be THEXDER or 
SHANGHAI, whichever one you are 
working on. 

Now turn the power off, remove the 
ROM pack, and replace it with the disk 
controller. Power up again. 

For Shanghai, load the tape into your 
Disk BASIC system using the command 
CLDADM"SHANGHAI", &H71Z10IZI and 
press ENTER (assuming you named the 
cassette file as SHANGHAI, of course). 
This command will offset-load the data 
into lower RAM memory. Now modify 
the data by entering this: 

PDI<E &H31Z13C, &H7E 
PDI<E &H31Z13D, &H3IZI 
PDI<E &H31Z13E, &H55 

Now save the data to disk as follows: 

SAVEM "SHANGHAI", &H3IZIIZIIZI, 
&H5EFF, &H3IZIIZIIZI 

You'll now have a disk file of 
Shanghai that you can load and exe­
cute. 

For Thexder, load the tape using the 
command CLDADM "THEXDER", 
&H50IZIIZI (assuming you named the 
cassette file as THEXDER when you saved 
it to cassette). Modify the data by 
entering the following: 

PDI<E &H2IZIBF, &H2IZI 
PDI<E &H2IZICIZI, &HIZIF 
PDI<E &H2102, &HDF 
PDI<E &H2104, &H2IZI 
PDI<E &H4BB5, &HSIZI 
PDI<E &H4BE3, &HAF 

Now save the modified data to disk with 
the command SAVEM "THEXDER", 
&H2IZIIZI0, &H5EFF, &H20IZIIZI. 

Your technical questions are wel­
comed. Please address them to CoCo 
Consultations, THE RAINBOW, P.O. Box 
385, Prospect, KY 40059. 

We reserve the right to publish only 
questions of general interest and to edit 
for brevity and clarity. Due to the large 
volume of mail we receive, we are unable 
to answer letters individually. 

Questions can also be sent to Marty 
through the Delphi CoCo SIG. From the 
CoCo SIG> prompt, pick Rainbow 
Magazine Services, then, at the RAIN­
BOW> prompt, type ASI< (for Ask the 
Experts) to arrive at the EXPERTS> 
prompt, where you can select the "CoCo 
Consultations" online form which has 
complete instructions. 
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AllJgar 
~ftware 10'" Calligrapher Combo Special- Save $14.95 "''J 

Order either the OS9 or RSDOS CoCo Calligrapher Combo, which 
includes the Calligrapher and the two Economy Font Packages, and you 
will receive the small Font Set #7 free! A total of 59 fonts for only 
$69.95.! This special offer is avai lable through September 30, 1988. 

CALLIGRAPHER 
CoCo Calligrapher - (Hybrid 
BASIC/ML) Turn your CoCo and 
dot-matrix printer into a 
calligrapher's quill. Make beauti­
ful invitations, flyers, certificates~ 
labels and more. Includes ;j 

fonts: Gay Nineties, Old English 
and Cartoon. The letters are % 
inch high and variably spaced. 
Works with many printers includ­
ing Epson, Gemmi, Radio Shack, 
OI<idata 92A, Banana and Pro­
writer. Additional fonts are avail­
able (see below). Tape/Disk; 
$24.Q5. 

OSQ Calligrapher- (C) Although 
a different program from the 
CoCo Calligrapher, the OS9 Cal­
ligrapher prints all the same 
fonts. It reads a standard text file 
which contains text and format­
ting directives. You may specify 
the font to use, change fonts at 
any time centering, left, right or 
full justification, line fill, margin, 
line width, page size, page break 
and indentation. Similar to troff 
on UNIX systems. Includes Gay 
Nineties, Old English and Car­
toon fonts. Additwnal fonts are 
available (see below). Disk only; 
OS9 Level I or II; $24.Q5. 

Calligrapher Fonts - Requires 
Calligrapher above. Each set on 
tape or disk; specify RSDOS or 
OS9 version; $14.Q5 each . Set 
#1- (9 fonts) Reduced, reversed 
and reduced-reversed versions of 
Gay Nineties, Old English and 
Cartoon; Set #2- (8 fonts) Old 
Style and Broadway; Set #3 - ( 8 
fonts) Antique and Business; Set 
#4 - (8 fonts) Wild West and 
Checkers~ Set #5 - ( 10 fonts) 
Stars, Heorew and Vid.orian· Set 
#6 - (8 fonts) Block and ~m­
[>Uter; Set #'f- (5 small fonts) 
Roman1 Italics, Cubes, Digita1 
and Ola World. 

Economy Font Packages on 
disk; specify RSD OS or OS9; 
29.95: Font Package #1 -
Above font sets 1, 2 and 3 (25 
fonts) on one disk. Font PaCk­
age #2 - Above font sets 4, 5 
and 6 ( 26 fon~ on one disk. 
Both Packages 1 and #2 (51 
fonts) on one dis ; 4Q.Q5 . 

'TRS-80 is a trademark of Tandy Corp. 

Calligrapher Combo Package- Includes the Calligrapher 
and both Economy Font Packages, 54 fonts in all; speci­
f RSD OS or 089· 6g,gs. See s ecial o er above. 

INFORMATION MGT. 
TIMS (The Information Man­
agement System) - (Hybrid 
BASIC/ML) Tape or disk, fast and 
simple general data base pro­
gram . Create files of records that 
can be quickly sorted, searchedi 
deleted and updated. Powerfu 
printer formattmg. Up to 8 user 
fields, sort on up to 3 fields. 
Tape/Disk; $19.Q5. 

TIMS Mail - (Hybrid BASIC/ML) 
Tape or Disk based mailing list 
management prog_ram. Files are 
compatible with TIMS. Fast and 
simple to use. Supports labels 1, 
2 or 3 across, 2% to 4 inches 
wide . Tape/Disk; $1Q.95. 

TIMS Utility- (Hybrid BASIC/ML) 
Utility com()anion for TIMS and 
TIMS Mail for multi-term search 
(AND and OR logic), global 
change and delete, split )arge files 
and more! Tape/Disk; $14.Q5. 

TIMS Combo Package - All 
three of the above programs: 
TIMS, TIMS Mail and TIMS 
Utili on one disk- $34.Q5. 

UTILITIES 
OSQ Patcher - (C) Dis play and 
modify the contents of a file or 
memory module. Search for 
value or string. Calculates 
module CRCs; Disk only; OS9 
Level I or II; $1Q.Q5. 

Color Disk Manager - ( 100% ML) 
Disk utilio/ with these features: 
Disk repa1r, selective track ini­
tialization, verify sectors, back­
ups, tape to disk transfer, ROM 
Pak execution from disk, much 
more! Tape/Disk; CoCo 1, 2, 3 
(except for 64K mode); $24. Q5. 

SUGAR SOFfWARE 
P.O. Box 7446 

Hollywood, Florida 33081 
(305) 981-1241 

EDUCATIONAL 
Trig Attack - (100% ML) Ages 9 
and up. In this educational arcade 
game, enemy tn'gs travel along 
math curves. Players learn im­
J>Ortant mathematical concepts as 
they play. Sound effects, colorful 
graphics. Excellent manual in­
cludes an introduction to tri­
gonometry. Tape 16K CB/Disk 
32K ECB; CoCo 1, 2, 3; $Hl.Q5. 

The Educational Combo- The 
Combo includes these educa­
tional (and entertaining) games: 
Silly Syntax (ages 5 and up) 
story creation game with 2 
stones 
Galactic Hangman (ages 7 and 
up) animated graphics, with a 
700 word vocabulary 
The Presidents of the USA 
(~g~s 10 and up) a presidential 
trivia game 
The Great USA (ages 9 and 
I!P) a trivia game of the states 
Trig Att.a.cl( (ages 9 and up) 
Zap those Trigs 
All five programs on one disk; 
$4Q.Q5. 

SPECIAL INIEREST 
Rental Property Income and Ex­
~ Management Package -
Maintain your rental property in­
come and expense records. Print 
output supr>9rted. 28 expense 
categories. This program may be 
tax deductible. Disk only; $2Q.95. 

CoCo Knitter - Easy to use pro­
gram to display or print instruc­
tions to knit a sweater: Cardigan 
or Pullover; Round or V-neck; 
Raglan or Set-in Sleeve· 3 
weights or yarn; 8 sizes from 
baby to man. Tape/Disk; $1Q.95. 

All programs run on the CoCo 1, 2 and 9, 92K 
Extended Ba•ic, unleee otherwiee noted. Add 
$1.50 per tape or disk fo r sl!_ipping and han­
dling. F lorid a residents add 6% sales tax . COD 
orders add $5. Dealer inquiries invited . Orders 
generally shipped in 24-48 hours . No re funds 
or exchanges without prior au tho rization. 



I Doctor ASCII 

~ 
I am looking for techniques or pro­
grams that allow BASIC programs to 
be transferredji-om CoCo to IBM. I 

realize that most programs will have to 
be edited, but that is better than keying 
them in. Would saving the BASIC pro­
grams as ASCJJjlles on the CoCo, then 
making the transfer by a null modem 
cable or the phone lines work? 

David Johnstone 
Torrington, CT 

"Q . As you suggested, saving the pro­
..1. )(grams in ASCII is the first step. 
Making the transfer with a null modem 
and a communications program on 
each would work (e.g., Mikeyterm on 
the CoCo, ProComm on the IBM). The 
commercial program Co Co Uti/ allows 
the IBM to read, write and format 
Color Disk BASIC files. Marty Good­
man published programs to transfer 
files between IBM and CoCo disks in 
"The Great Transformation" in the 
June 1986 RAINBOW and "Transfer 
CoCo Files To MS-DOS Disks" in the 
July 1987 issue. Using D.P. Johnson's 
SDisk3, you can add Clearbrook Soft­
ware's MS-DOS driver to OS-9 Level 
II. Using files from the OS-9 SIG on 
DELPHI GREGL's AR and 
I PATCH. AR, and BRUCEISTED's 
PCDOS. AR, RSDOS. AR and CC3DI51<. AR 
- you can enable OS-9 Level II to read 
and write disks in the IBM-PC and Disk 
Color BASIC formats. 

A Bug in BASIC? 

I Happily pecking away at my 
computer the other day, I decided to 
enteraprogramfrom THE RAINBOW. 

After typing it in, I tried to run it. The 
computer gave me an "FC Error in Line 
15." That line contained PMDDE4, l. I 
tried every combination of PMDDE I 
could think of always with the same 
results: "FC Error." I closed the com­
puter and then reopened it; after that it 
accepted PMDDE quite happily. What 
happened? I have a CoCo 3 and BASIC 

Richard Esposito is the principal engi­
neer for BDM Corporation. He holds 
bachelor's, master's and doctorate 
degrees ji-om Polytechnic Institute of 
Brooklyn. He has been writing about 
microcomputers since 1980. 

Richard Libra is a simulator test 
operator for Singer Link Simulation 
Systems Division. 
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By Richard E. Esposito 
Rainbow Contributing Editor 

with Richard W. Libra 

2.1, and I never had that problem before. 
Should I bundle up my CoCo and head 
to Radio Shack? Is it a bug in BASIC? 

Christiane Tom 
Quebec, Canada 

"R . On power-up the CoCo 3 copies 
..1.. )(.all its ROMs into RAM - includ­
ing BASIC. If you load and run a BASIC 
program that contains pokes and typo­
graphical errors, BASIC can be altered so 
that it malfunctions. Even after you fix 
your BASIC program, the CoCo's BASIC 
interpreter may still contain poked bugs 
that will remain in effect until you 
power down and reboot the machine. 
Since the problem has not recurred, this 
seems like a logical explanation. 

Changing Characters 

I In the March '88 issue o.l THE RAIN· 
BOW, Bill Barden had an article 
locating the CoCo 3's HPRINT char­

acter table in memory and telling how 
characters can be changed to your taste. 
Where is the table for the regular text 
screen characters, and can they be 
changed also? 

Tim Fultz 
Bonneau, SC 

'Q . The "regular" text characters were 
..1.. )(. in the SAM chip on the earlier 

CoCos and are in the GIME chip on the 
CoCo 3. In both cases, they are not in 
RAM and therefore cannot be altered 
with software. 

Paint and Printer Don't Mix 

§I have Tandy's Desk Mate 3 Version 
1.00 and am unable to print a pic­
ture I drew on the screen using Desk­

Mate's Paint feature. All I get is gar­
bage. The other features of Desk Mate 
print out without any problems and 
with no modifications to the program or 
printer. I have a 128K CoCo 3, Multi­
Pak Interface (modified by Radio 
Shack), Tandy CM-8 color monitor, 
Tandy FD 501 disk drive and a Star 
NX-10 dot matrix printer. 

George Masek 
Maryville, TN 

"R . With the exception of DeskMate 
..1.. )(. 3's Paint feature, the other fea­
tures perform only ASCII text printing, 
which is pretty much a standard across 
all printer lines. The Paint feature, on 
the other hand , was written by Tandy 
to use the 7-dot graphics drivers built 
into its own LP and later DMP printer 
lines . The Star printer you have uses 
IBM's 8-dot graphics and is incompat­
ible with Tandy's graphics driver. 

Memory Locations and Dual Speed 

I The /28K CoCo 3 has memory loca­
tions &.H/0000 to &.H7FFFF . Why, 
then, is it possible to access memory 

locations below &.H/0000? For instance, 
with the high speed poke I discovered 
another location by poking values into 
locations &.H400 through &.HSFF, which 
caused characters to appear on the La­
Res text screen, although the Lo- Res 
text screen memory location is &.H/0400 
through &.H705FF. 

Also, when OS-9 Level II is initialized 
on the CoCo 3, at what speed is the 
CoCo 3 running, 0.894 or 1. 788 M Hz? 
How do you sw it ch speeds in OS-9 
Level II? Radio Shack's catalog says 
OS-9 Level II supports dual speed on 
the CoCo 3, so both speeds should be 
available. 

Bruce Arsenault 
Nova Scotia, Canada 

"R . On the CoCos I and 2, the address 
..1.. )(.space was 64K ranging from 
$0000 to $FFFF. Direct access to mem-

August 1988 THE RAINBOW 165 



ory addresses was accomplished in 
BASIC with peeks and pokes. To main­
tain compatibility with programs writ­
ten for earlier machines, peeks and 
pokes on the CoCo 3 access the 64K 
addresses $70000 to $7FFFF "normally 
accessible" to BASIC by using CoCo 3 
extended addressing terminology. If 
you prefer using extended addresses, 
the CoCo 3 has the additional functions 
LPEEI< and LPOI<E. To give an example, 
PO I<E&H0500 is the same thing as 
LPOI<E&H/0500. 

OS-9 Level II normally operates at 
1. 788 MHz. You can switch speeds by 
writing to the G IME registers at $FFFDB 
(slow) and $FFFD9 (fast). 

Logon Problems 

~ 
I am having problems logging on to 
Delphi - or any other BBS system, 
for that matter. I am working with 

a CoCo 2 64K ECB disk and tape. I 
recently ordered Autoterm 3.2T, which 
is no help either. I have the Deluxe RS-
232 Program Pak, and I'm using the 
TRS-80 Modem IB (Part Number 
1175). My problem is that every time I 
connect, everything from the host com­
puter comes back to my screen so 
garbled I can't understand it. I recently 
had a new telephone line put in my den 
just for computer communications, and 
I got the "no-frills" service: no call 
waiting, rotary line service, etc. Could 
that be the problem? Would logging on 
work better with digital service? 

Cardell Stevenson 
Philadelphia, P A 

'Q . Unless the quality on rotary dial 
~ )( lines in Philadelphia is much 
worse than elsewhere, I don't think 
that's the problem; I use rotary dial lines 
at 2400 baud with no problem. Your 
problems are more likely the wrong 
baud rate, type of parity or number of 
stop bits set with your communication 
software or hardware. 

Colorless CoCo 3? 

~
Now that I have a CoCo 3 with an 
RGBmonitor, manyoftheprograms 
I keyed in from THE RAINBOW on my 

old CoCo 2 with a color TV screen no 
longer give a color display, appearing 
instead in black and white. A friend told 
me that this is because the RGB monitor 
does not show the artifact colors you get 
with the color TV. Is this the case, and 
is there any kind of a routine I can key 
in on the CoCo 3 that will let me run 
these old programs and get the colors 
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I got with the CoCo 2 and the color TV? 
Also, I would like to try out the BBS 

program I keyed in from the November 
1987 issue of THE RAINBOW, making the 
CoCo 3 the answering terminal and the 
CoCo 2 the originating terminal so that 
I can observe the operation of the BBS 
program on both screens. Do I just 
connect the serial port of one CoCo to 
the serial port of the other, (i.e., discon­
nect the modem)? The March 1987 
"CoCo Consultations" column gave 
some rather cryptic instructions for 
making a null modem cable. It is my 
understanding that you need two 4-pin 
DIN connectors and a length of 3-wire 
cable. Pin 3 of Plug 1 is then connected 
to Pin 3 of Plug 2; Pin 2 of Plug I is 
connected to Pin 4 of Plug 2; and Pin 
4 of Plug 1 is connected to Pin 2 of Plug 
2. Can you please confirm that this is 
the correct procedure? 

Please note that I do not have a Radio 
Shack RGB monitor. I have a Mag­
navox Model 8CM515, which can be 
used in RGB or composite mode. I've 
been using it in RGB mode. 

Charles Roman 
Skokie, IL 

"Q . With your Magnavox 8CM515 
~ )(. you also need to make the compos­
ite video connection, using a cable with 
phono jacks at both ends. Then when 
you want to view artifacting colors, 
push the CVBS button under the flip 
panel on the front of your monitor. 

Your description of the null modem 
cable is fine. 

An Address and an SO-track Drive 

~
Do you know the~. ddress for Mikey­
term so I can get 1t on OS-9? 

Also, what kinds of 80-track 5%­
inch drives are available? 

Allen Martin 
Holbrook, M A 

"Q. Mikeyterm author Mike Ward's 
~)(.address is 1807 Cortez, Coral 
Gables , FL 33134. Incidentally, Mikey­
term runs only under Disk BASIC. It is 
not designed to work with OS-9. 

The only 80-track drive I would 
consider is the TEAC 55F. The older 
ones have a jumper marked DS that can 
be set for 40- or 80-track operation. I 
prefer to replace the DS jumper with a 
DPST switch, giving me hardware 
selection of 40- or 80-track operation. 
The newer TEAC can be similarly 
configured by adding a resistor (I 0 
ohm) in line with an SPST switch to the 

solder pads marked "Rl5." I recently 
found out there is yet a newer version 
of these drives with two large square 
ICs . {The older drives had only one.) 
The newer drives require a 100 ohm 
resistor with a switch connected to the 
solder pads marked "R19." 

Replacement Generator 

~
I've been told that the 6847- T1 V DG 
mentioned in your January 1988 
column has been discontinued. Is 

this true? If not, where can I purchase 
one, and how much can I expect to pay? 
If it is true, can another type be substi­
tuted? 

T. Anthony Ertl 
Colbert, WA 

"Q . Although it is no longer manufac­
..1.. )(. tured or readily available, I be­
lieve you can still order one as a rep lace­
ment part for a Korean CoCo 2. The 
price is approximately $15 from Radio 
Shack National Parts . 

Shifted Display 

~
I am using my new Magnavox 
8CM515 monitor with Greg-E-Term 
to write this letter. I am using a Co Co 

3 in 80-column mode; for some reason 
my display is shifted all the way to the 
left so that the characters on the ex­
treme left are barely legible, yet there is 
almost three-quarters of an inch avail­
able on the right. Why is that? Is there 
an adjustment I can make to correct this 
situation? 

Dennis Wood 
Indianapolis, IN 

"Q . Adjust the "horizontal centering" 
..I..)(. at the left rear of your monitor. 

For a quicker response, your ques­
tions may also be submitted through 
RAINBOW's CoCo SIG on Delphi. 
From the CoCo SIG> prompt, pick 
Rainbow Magazine Services, then, 
at the RAINBOW> prompt, type 
ASI< for "Ask the Experts" to arrive 
at the EXPERTS> prompt, where 
you can select the "Doctor ASCII" 
online form which has complete 
instructions. 



I Turn of the Screv: 

Communication is important in 
today's world. We understand 
what other people are saying 

because we all know the rules of com­
munication. This set of rules is a sort of 
English protocol. When we hear the 
word "apple" (perhaps a bad example!) 
we immediately think of a red, ball-like 
object that can be eaten. If you say the 
word to anyone who knows the English 
protocol, he or she too will think of a 
red, ball-like object that can be eaten. 
This is a form of communication. 

A set of rules has to be followed in 
communicating with a computer, too. 
This time you cannot use the English 
protocol, because the computer does 
not understand that - yet! To com­
municate with most computers, you 
have to press a number of switches 
arranged in a way that is familiar in 
human communications: the keyboard. 
We press these switches in an order that 
makes sense to us, but to the computer 
this is just a sequence of pressed 
switches. It compares this sequence to 
a known sequence in its memory banks. 
If a match is found, the computer then 
proceeds according to its programming. 

The keyboard is an interface between 
a person and a computer, but there are 
times when we want one computer to 
communicate with another computer in 
order to transfer some kind of informa­
tion the user needs or is sending. This 
computer-to-computer communication 
also has to follow a certain protocol. 

There are many of these , ranging 
from simple serial communications to 
high-speed networks to parallel main­
frame workstations. The protocol most 
used in the CoCo is serial. In this case, 
serial means to transfer data one bit at 
a time. The CoCo's internal memory is 
organized in eight-bit chunks called 
bytes. To transfer one byte of data from 
one computer to the other serially 
requires eight bit transfers. But that is 
just the data. In order to keep errors at 
a minimum, a start bit and a parity bit 
must also be included. 

The CoCo has no special hardware to 
communicate in a serial fashion. In­
stead, it has a few bits on a PIA that is 
used by the CPU to simulate a real serial 

Tony DiStefano is a well-known early 
specialist in computer hardware proj­
ects. He lives in Laval Ouest, Quebec. 
Tony s username on Delphi is DIS TO. 

Communicating 
computer-to-computer 

All About 
Serial 
Packs 

By Tony DiStefano 
Rainbow Contributing Editor 

CS1 XT1 
esc XT2 
A1 
AO 

E RXC 
R/W 

DO 
01 
02 
03 
04 
05 
06 
07 
R6551 

Figure 1 

port. This makeshift port is limited in 
speed and performance. Also, with the 
exception of the CoCo 3, there doesn't 
seem to be any good software that 
supports this "bit banger," especially if 
you want to communicate at 1200 baud . 
The CPU simply does not have enough 
time to take care of the serial I / 0 and 
still do the rest of its chores. This led 
Tandy to introduce the Deluxe RS-232 
Pak. 

Inside it lies the hardware for a real 
serial port and true RS-232 protocol. At 
its heart is the Rockwell R6551 ACIA 

(Asynchronous Communication Inter­
face Adapter) chip. This chip has all the 
necessary circuitry to interface the 
parallel data of the CoCo's CPU to the 
standard RS-232 serial protocol and is 
capable of baud rates of 50 to 19,200. 
(Baud rate is the speed at which the bits 
are transferred.) It is also capable of 
word lengths from five to nine and has 
a programmable number of stop bits 
and parity detection. In fact, it is a great 
chip for our use . Figure 1 shows the pin­
out of the R6551; a pin-by-pin descrip­
tion of this 28-pin chip appears in 
Figure 3 on the next page. 

0 Ro~ot Statu~ 
Rool:stor 

~L-+-~0--1--~C~om~m~~n~d~.R~ogl~t~~ 

Centro Roc:.l~tetr 

Figure 2 

From Figure 2, we see that the R6551 
has four registers. The first is the data 
register. This is data going to and from 
the different computers . The next reg­
ister is the Control Register. Bits 0 
through 3 control the baud rate of the 
ACIA. Here is a list of the baud rates: 

Bits 
3 2 1 0 
0000 
0 0 0 1 
0010 
0 0 1 1 
0 1 0 0 
0 1 0 1 
0 1 1 0 
0 1 1 1 
1 0 0 0 
1 0 0 1 
1 0 1 0 
1 1 0 0 
1 1 0 1 
1 1 1 0 
1 1 1 I 

Baud Rate 
Generated 
EXTERNAL 
50 
75 
109.92 
134.58 
150 
300 
600 
1200 
1800 
2400 
3600 
4800 
9600 
19200 
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Bit 4 controls the external clock, with 
I being baud rate and 0 being external. 
Bits 5 and 6 are word length. 00 is 8, 0 I 

is 7, 10 is 6 and II is 5. Bit 7 high is two 
stop bits, and Bit 7 low is one stop bit. 

The next register, the command reg-

Pin No. Name Description Pin No. Name 

GND Signal and power ground. 12 RXD 
All signals are referenced to 
this pin. 

2 cso Active low-input chip selects 13 RSO 
the device. When this pin is 
low and CS I is high, the chip 
is selected. 

3 CSl Active high-input chip se-
lects the device. 14 RSl 

4 RES Active low input resets and 15 Vee 
initializes internal registers 
to zero. 

5 RSC Receive clock pin is bi- 16 DCD 
directional; serves as the 
receiver of 16X clock input 
or output. 

6 X tall This pin and Xtal2 are nor-
mally directly connected to 17 DSR 
an external crystal to derive 
various baud rates. Crystal 
frequency for these baud 
rates must be 1.8432 MHz. 

7 Xtal2 Connected to other side of 
18-25 

the crystal. 

8 RTS Request to send output used 
to control the modem from 
the processor. Output of this 26 IRQ 
pin is determined by con-
tents of the command regis-
ter. 

9 CTS Clear to send input pin used 
to control transmitter oper-
ation. Transmitter section of 
the chip is automatically 
disabled if CTS is high. 27 E 

10 TXD Transmit data output pin 
used to transfer serial data 
to the external device. The 28 R/W 
least significant bit is trans-
mitted first, with rate deter-
mined by baud rate selected. 

II DTR Data terminal ready outpin 
pin used to indicate status of 
the chip. A low on DTR 
indicates the chip is enabled . 
This bit is controlled via Bit 
0 in the command register. 

Figure 3 
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ister, is used to control the specific 
transmit and receive functions shown in 
Figure 4. 

Description 

Receive data input pin used 
to transfer data from the 
external device. 

First of two register select 
lines connected to CPU ad-
dress lines. Used to select 
various internal registers. 
See Figure 2. 

Second of two register select 
lines. See Figure 2. 
Input is connected to +5 
volts. It powers the chip's 
internal circuits. 

Data carrier detect input pin 
used to indicate to the chip 
the status of carrier detect 
output of the external de-
VICe. 

Data set ready input pin 
used to indicate readiness 
state of the external device. 
A low indicates a "ready." 

Data bits DO through D7, 
respectively; bi-directional 
lines used to transfer data to 
and from the CPU to the 
chip. 

Interrupt request pin is an 
open collector (drain) out-
put used to flag the CPU 
when the chip has finished 
using data. IRQ status bit 
allows many pins to be con-
nected to the same IRQ line 
to the CPU. 

E clock input to this pin used 
to gate all data transfers to 
and from the CPU. 

Read/ write input pin used 
to control direction of data 
transfers between the CPU 
and the chip. A low on the 
R j W pin allows a write to 
the chip. 



Bits Description 
0 Hi= Enabled DTR 

Lo= Disabled DTR 

Hi= IRQ Disabled 
Lo= IRQ Enabled 

3 2 X mit IRQ R TS Other 

0 0 Disabled Hi 
0 I Enabled Lo 
I 0 Disabled Lo 

Bit 
0 
I 
2 
3 

4 

5 
6 
7 

Low Hi 
No parity error Parity error detected 
No framing error Framing error detected 
No Overrun error Overrun error detected 
Receive buffer Receive buffer 
-Not full -full 
Transmit buffer Transmit buffer 
-Not empty -empty 
DCD detect DCD not detected 
DSR ready DSR not ready 
No IRQ IRQ has occurred 

Figure 5 
I I Disabled Lo Xmit BRK 

4 Hi= Echo 
Lo= Normal 

R655l functions as outlined in Figure 
5. 

Other parts include decoders and 
buffers, resisters and capacitors. Soft­
ware in a ROM is also included. This 
software gives the CoCo the ability to 
communicate with other computers. It 
is OK as far as "dumb terminals" go, but 
it Jacks t he power for good data 
transfers . Most people use other third­
party software to drive this pack. 

765 

xxo 
001 
0 I J 

1 0 I 

I l J 

Operation 

Parity Disabled 
Odd Parity 
Even Parity 
Mark Parity Xmit Check 
Disabled. 
Space Parity Xmit Check 
Disabled. 

Figure 4 

The final register is the status register. 
These bits in the status register indicate 
to the processor the status of the various 

The R655l is the heart of the pack, 
but not the only part. Its job is to take 
the. eight-bit data to and from the CPU 
and transmit it at the right baud rate 
and parity, but that is not all. This chip 
has a high level of 5 :volts and a low level 
of ground, or 0, vo lts. RS-232 standards 
require that the voltage for serial com­
munications be a high of+ 12 volts and 
a low of -12 volts. This is done through 
two chips known as level shifters. The 
first, the MC1488, is a shifter that 
changes 510 volt levels to 12/ - 12 volt 
levels. The other, the MCI489, does the 
opposite: It shifts the 12/- 12 volt inputs 
to 5/ 0 volt. 

I have designed an equivalent to the 
above-described RS-232. It functions 
the same except that it has no bui lt-in 
software - no great loss, since most 
people do not use it. If you are using 
OS-9, the software driver is already 
included and is compatible with my 
pack. For prices and delivery, call CRC 
at (514) 383-5293. ~ 

Hint . . . 

Cobble the Step Rate 
You can use the Cobbler command to tailor what 

you get in memory when the system disk boots. For 
instance, if you want a faster step rate as a permanent 
feature, first make sure that both Modpatch and 
Cobbler are on your disk in the commands directory. 
Then use the Edit or Build command to create this 
short program called Steprate, which is to be stored 
in the root directory: 

L d0 
c 14 00 02 
v 

(See Dale Puckett's column in the May '87 issue of 
THE RAINBOW, Page 201, for various step rate values.) 

Play it safe and make a backup copy of the whole 
disk once you have the step rate file in place. (Caution: 
A fragmented boot file cannot be cobbled, yet it might 
not reveal itself until you start the Cobb 1 e r action. 
This destroys the disk contents.) Use the backup copy 
to cobble things into memory. At the OS-9 prompt, 
call the step rate action by entering modpa tch 
stepra te . Then with the faster rate in place (you will 
hear your disk action change), cobble the change into 
permanency at the OS-9 prompt by entering cobb 1 e r 
/d0. You can now delete the step rate file, and know 
that next time you boot OS-9 it will come online with 
the change in place. 

Del Turner 
Kamloops, BC 

THE POWER STONES 
OFARD 

THE QUEST FOR 

You're tired, you're hungry, not to mention you're badly injured. 
No one in town seems to want to talk to you. Your magic sword has 
slopped glowing, the room is dark, you're out of spells, you can't 
gel your wand to work , you won't swear to it but you may be lost, 
yo u have no idea what that last puzzle meant, and you hear something 
large moving just beyond the only door. The old sage warned you 
there would be days li ke this! 

"QUEST FOR THE SPIRIT STONE" is an Adventure that will 
keep you playing for hours. It features single keystroke commands, 
16 color graphics, 100% Hi-Res graphics screens, full game save, 
extensive playing area, level advancement, and the disk is not copy­
protected. You choose your character's name , race, sex, and abi lity 
sco res. The use of arrow keys simplify movement. This one is easy 
to play but a challenge to complete! 

ONLY $18.00 AND WE PAY SHIPPING! 
North Carolina residents add 5% sales tax 

CO LOR COMPUTER 3 AND ONE DISK DRIVE REQUIRED 
4- 4.- 4-

Send check or money order to: 
or call: 

(919) 582-5121 

THREE C's 
PRO,JECTS 

P .O. Box 1323 
Hamlet, NC 28345 
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RAINBOWTECH 
CoCo3 

Can You Survive This 
Column? 
By William Barden, Jr. 

Rainbow Contributing Editor 

W hat three terms thrust most fear and loathing into 
the hearts of CoCo aficionados? No, the answer is 
not "MS-DOS, IBM and OS-9!" I was thinking 

more along the lines of assembly language, interrupts and 
BASIC "internals." 

If you can bear with me through this column, I'll reveal 
some of the secrets of these topics. In addition, I'll show you 
an elegant program that I haven't seen before (although it's 
undoubtedly been done by someone). As you might guess, 
the program gets into all three areas. As Nietzsche (or was 
it G. Gordon Liddy?) might have said, those CoCo topics that 
don't confound you make you stronger. This column will 
certainly test your mettle! 

The Program 
What I have in mind was prompted by a column I read 

in Communications of the ACM. The shining light in this 
professional magazine is written by Jon Bentley and called 
"Programming Pearls" - an interesting look at program­
ming problems and topics . Bentley, reminiscent of Martin 
Gardner and his "Mathematical Games" column in the old 
Scientific American, has the ability to make things simple. 
In one of his columns Bentley mentions a program that times 
the component parts of a program so that the user can see 
how efficient his code is. Although a simple example is given, 
it got me to thinking: It should be possible to display an entire 
program graphically, with the speed of various parts 
indicated on the graph. A sample is shown in Figure I. 

How can this be done? One way might be to incorporate 
a timing routine in each subroutine of the program. The 
subroutine might be called at entry and exit to record the 
elapsed time from the CoCo TIMER function. This is kind of 
messy, though, and doesn't allow you to get any finer 
resolution than a subroutine, which may consist of many 
lines. 

Bill Barden has written 27 books and over 100 magazine 
articles on various computer topics. His 20 years' experience 
in the industry covers a wide background: programming, 
systems analysis and managing projects for computers 
ranging from mairiframes to micros. 
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A better idea would be to time each BASIC statement or 
line. A BASIC statement takes a certain amount of time to 
execute, of course - on the order of milliseconds (thou­
sandths of a second) . The following program takes about 2.5 
seconds to execute on a CoCo 3 in slow speed, making each 
of the I ,000 times through the loop about 2.5 milliseconds. 

100 FOR I = 1 TO 1000 
110 NEXT I 

How this time is divided between Line 100 and Line 110, 
though, is anyone's guess. Longer lines and those involving 
mixed number calculations, division and exponentiation may 
be dozens of times slower. 

One way to time the execution of a BASIC line would be 

Time 

Program Lines 

Figure 1: Graphic Display of a Program's Speed 



to record the time at the beginning and end of the line. To 
do that, though, we'd need some hooks in the "internals" of 
the BASIC interpreter. Another approach is to periodically 
sample the execution of a program. If the program could be 
tested every few milliseconds, we could examine which line 
was executing and tally a mark for that line, as shown in 
Figure 2. At the end of the program execution; we'd have 
a tally of the times that each line had executed. Some lines 
might be missed, but in the long run we'd have a pretty good 
idea of which program lines took the longest. 

It probably won't surprise you to learn that there is a way 
to perform this sampling. The CoCo has a real-time clock 
interrupt that occurs 60 times per second. One-sixtieth of a 
second is about 16.7 milliseconds, which is not fine enough 
to catch all lines, but over many iterations of a program 
should represent the relative elapsed times of each line. 

What's an (Oops, There's the Doorbell!) Interrupt? 
An interrupt is a temporary suspense of the program's 

operation in order to perform some other important task. The 
important task is another program, but usually a short one. 
Once this task is performed, the interrupted task is picked 
up once again from the interruption point. Interrupts cari be 
catastrophic or non-catastrophic. 

Older computers with non-volatile core memory, which 
retained data even after power was turned off, had a "power 
fail" interrupt. In the space of a few milliseconds before the 
power disappeared completely, the status of the machine 
would be saved in core memory. When power was again 
restored, the program picked up again from the interrupted 
point. You could literally yank the power cord, waita minute 
and plug it in again - the computer would continue typing 
a listing as if there had been no interruption! 

A non-catastrophic interrupt is one that is more or less 
expected. Pressing a key on the keyboard generates an 
interrupt for some computers. If the computer is displaying 
data on the screen, the display might be interrupted for a few 
milliseconds while the keyboard character is read into a 
buffer. The user probably isn't even aware that the interrupt 
has occurred. 

There are a number of different interrupts in the CoCo. 
The 60-Hertz (60 times per second) interrupt, though, is 

Test 2 3 4 5 6 7 8 9 10 11 

I I I I I I I I I I I 
-I 1 _ Periodic, Regular 

Interval 

Line 100 I 
Each Tally Marl< "' 110 I 

120 tttr I Times Line Found 

121 I To Be Executing 

130 I 
140 .mr .Jtff ..fftf 
145 I 
150 I 
160 Ill 
170 I 

Figure 2: Testing and Tallying a Program 

handled through the IRQ interrupt, which is usually the main 
interrupt in a microprocessor such as the 6809. 

The IRQ interrupt is used mainly to increment a counter 
for the TIMER function. If you look up the TIMER function 
in the BASIC manual, you'll see that it returns a count of the 
elapsed time in one-sixtieth-second increments. 

When an IRQ occurs, the 6809 microprocessor automat­
ically transfers control to an interrupt subroutine in BASIC 
ROM. This interrupt subroutine contains a few dozen 
machine language instructions to increment the counter for 
the TIMER. 

If we could sneak in a few lines of our own code, we could 
examine BASIC to see which line was executing, make a tally, 
and then let BASIC continue with the TIMER update function . 
Sounds easy enough .... 

Which Line is Executing? 
However, that's another problem. How do we know which 

line is being executed? 

Introducing the FOCUS™ software system for OS-9™ Levelll-serious business for your CoCo3! 
FOCUS Applications Hub 
A multi-tasking /multi user systems of 1/0 functions 
and utilities which features: 

• Two level menu system with company code 
and access code protection. 

• Unique filing, sorting, searching and record 
locking routines. 

• Works with most printers, floppy/hard 
drives and terminals. 

• Similar keys and screen formats for all 
FOCUS-MATE programs. 

• Routines for file maintenance, data backup 
and setup. 

• Context-sensitive help screens. 

FOCUS-MATE Correspondence 
Module 
An integrated Text Editor, Text Formatter and 
Mailing List Database: 

• Import text or database files for mail merge 
facilities. 

• Control all printer functions, change 
formats anywhere in text, save formats. 

• Preview final text on screen. 
• Print with left, right, fu ll or centered 

justification, tabs, auto headers/footers, 
page numbering and dictionary lookup. 

• Multiple text column capability. 

FOCUS-MATE General Ledger Module 
A sophisticated General Ledger package for small 
business. 

• All features integrate with other 
FOCUS-MATE modules. 

• Number of accounts and transactions 
limited only by disk space. 

• Auto balance checking, flexible period and 
year-end procedures, profit/cost center 
consolidated ledger and batching 
capabilities. 

• Reports: Balance Sheet, Trial Balance, P&L 
Statement, Transaction Journal, 
Transaction Aging . 

OS-9 Programmers: FOCUS is a great tool-box for system developers! 
with purchase of OS-9 Level II and FOCUS, boot file is free, multi·task on 128K! OS-9 Level II $64.95 

Upgrading your CoCo System? Ask us about Peripherals! 
Special: Bare 1/2ht. Floppy Drives, 360K$69.95, 720K (31/2') $119.95. 

FOCUS 
Correspondence Module 
Genetal Ledger Module 
FOCUS Technical Manual 

Reg. Now 
$65.95 $55.95 
49.95 39.95 
49.95 39.95 
19.95 15.95 

Min. Sys. Req.: CoCo3, OS-9 Level II, 360K disk drive, 80 col. display 

E a1l-y .::Stv:;d'" 
Data Systems 

4500 19th St. #530 
Boulder, CO 80302 
(303) 440-4767 

Add $3.00 for shipping/handling 
TERMS: COO, Money Order, Cashiers checks, Allow 2 
weeks for personal check to clear. Sorry no MCNISA 
Hours: 10:00 to 6:00 MST, Tues.-Sat. 

OS-9 is a trademark of Microware and Motorola Inc. 
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&H19 &H1A 

I 

Pointer To First Line 

/ Two-Byte Pointer To Next Line, Binary 

/ / Binary Line# 

1QO TEXT 

110 TEXT 

1~1 TEXT 

1~0 TEXT 

1~0 TEXT 
140 TEXT 

' 
145 TEXT 
150 TEXT 

TEXT 

Last Line Has 0 Pointer 

Figure 3: CoCo BASIC Program Line Format 

Think about a BASIC interpreter. Obviously it has to record 
the current number of the line being executed, in addition 
to other things such as the current position of the BASIC 
statement in the line, the link to the next line, and so forth . 

How do you go about finding out how BASIC operates? The 
best way is to get a disassembiy of BASIC. CoCo BASIC is 
written in assembly language, a low-level language that the 
6809 microprocessor understands. Microsoft, as secretive as 
the next billion-dollar company, doesn't freely distribute 
copies of the assembly language code for any system's BASIC. 
However, various people have disassembled the Microsoft 
code and published disassemblies with comments. By looking 
at these listings, you can see what is going on in BASIC. I've 
even been known to disassemble parts of BASIC myself, using 
the disassembly capability of EDTASM+, the CoCo editor/ 
assembler / debugger. (However, I haven't published any 
disassemblies, so please don't ask me for one - 1 use the 
superlative Spectral Associates publications.) 

In looking at the BASIC disassembly, it's easy to see that 
the start of the BASIC program is stored in locations &H19 
and &H lA -the &H prefix indicates a hexadecimal constant. 
Addresses in the CoCo are stored in two bytes, with the first 
byte being the most significant and the second, the least. 
Together they make u)J a 16-bit number representing a 
memory address of 0 through 65535. (CoCo 3's extended 
memory still uses this scheme for the 64K memory space of 
BASIC.) 

BASIC program lines have the rigid format shown in Figure 
3. They are stored contiguously in memory, one following 
the other. They may be from six to 254 bytes long, depending 
upon what's in them. The first two bytes of each line, 
however, are the memory address, in binary, of the next BASIC 
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program line. The next two bytes are the memory address, 
also in binary, of the line number. The text of the line follows, 
with the end of the line marked with a zero byte. BASIC text 
is "tokenized"- converted to one- or two-byte codes instead 
of ASCII characters -for efficiency in storage . The last line 
of the BAS IC program has a zero value for the memory pointer. 

The program shown in Listing 1 starts at the beginning of 
the BASIC program and follows the lines through to the end . 
The line number is displayed for each line, and the program 
stops when the last line is reached. As you can see, there's 
nothing too magical about this process. The two bytes of the 
memory pointer and line number are converted to a 16-bit 
unsigned integer (values from 0 through 65535) by multi­
plying the first byte by 256 and adding the second byte, as 
shown in Figure 4. 

Recording the Lines 
If we're to examine the program 60 times per second and 

tally which line is being executed, we'll need a table of line 
numbers and a place to put the count. Each 60 counts 
represents one second's worth of time. Since we might be 
waiting several seconds in some lines (for example, INPUT 
lines that are waiting on user input data), we'll need at least 
two bytes to hold a count value. One byte for a count value 
can hold only 255 counts, but two bytes can hold 65,535 
counts, representing 1,092 seconds. 

We want to hold these counts in memory, since writing to 
disk would be too slow. But where in memory? One option 
is to reserve an area of memory using the CLE AR statement. 
The CLEAR statement in the CoCo reserves a stack area (for 
BASIC's internal calls) and a protected memory area. The 
format of CLEAR is 100 CLEAR 800, &H6FAE . 

Here every location from &H6F AF onward has been 
protected from use by BASIC- it's like setting aside a reserved 
area to do anything we want with. CoCo BASIC RAM 
memory extends from &H0000 (decimal 0) to &H7FFF (32,767 
decimal). We also set aside 800 bytes above for the stack; this 
is just an arbitrary figure. In case you're wondering about 
the odd figure, &H6 FAE, it'll be explained shortly. 

&H7000 is a nice round figure at which to start a table . The 
table must hold every line number and a 16-bit count. Since 
line numbers are also 16 bits, we'll need four bytes for each 
entry, as shown in Figure 5. The area from &H7000 to &H7FFF 
is 4,096 bytes long, large enough to hold 4,096 f 4 = I ,024 
entries . We'll actually hold 640 entries, however, due to 

Basic Line 

f. 
MS Bytes Of Pointer 

S Byte of MS Byte Of Line # 

olrer I r LS Byte Of Line # 

3 12321 ) 

\x256= 768[ +232 
1000 .. Line# 

Figure 4: Conversion of Line Number and Pointer 
to 16-Bit Integer Values 



display limitations. Still, 640 BASIC lines is a long program. The Program Display 
T he program shown in Listing 2 scans the BASIC program 

in memory and lists all line numbers less than 10000. For each 
line number, an entry is made in the table at &H7000: two 
bytes of the line number and two bytes of the count, which 
is initialized to zero (there's garbage in the count if it is not 
cleared). The last line number of the table is marked as Line 
Number 0, a nonexistent line number. 

Let's move ahead a little bit and see what kind of display 
we need. Assume that we have initialized the table , and the 
counts have been magically made during execution of the 
program we're testing. The next step is display the data in 
some coherent form. One way is shown in Figure 6. 

Figure 6 uses the 640-by-192 mode of the CoCo 3 to display 
line numbers. Since there may be hundreds of them, they are 
displayed by position. Each dot position represen ts another 
line number; a nd the display goes from left to right, 
equivalent to BASIC program lines from beginning to end. The 
number of counts (one-sixtieth second) is displayed as a 
vertical line. The higher the line, the more times an interrupt 
occurred while that line was being executed and the more time 
that line takes. 

The BASIC program to do this starts with Line Number 
10000. We don't want to record the execution times of this 
program, but rather the execution time of another program 
to be tested; for this reason the Time Analyzer lines are 
ignored. 

&H7000 LINE #1 

COUNT #1 

&H7004 LINE #2 

COUNT #2 

&H7008 LINE #3 

COUNT #3 

} 
} 
} 

._;r--. 
~r 

Entry #1 
( 4 Bytes) 

Entry #2 
( 4 Bytes) 

Entry#3 
( 4 Bytes) 

However, we also want to be able to read out the actual 
count for each line. We've accomplished that by moving a 
" line cursor" along the X axis . As the line cursor is moved, 

TOTAL TIME= 162 

Total / 
Program 

Time 
In 1/60 Sees 

Line# - 1000 
For Cursor 

/ 
Graph Of Line # 
Verses Counts 

(Fixed) 

Count For 

~ Line # 

Cursor (Moves To 
Select Line # ) 

PROGRAM TIME MAPPING 

Figure 5: &H700 Table Format Figure 6: Displaying the Data 
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DMC "No Halt" Disk Controller $137.50* Other DMC features: 
• works with ori ginal CoCo, CoCo2, or CoCo3 

(Mu lt i-Pak usually required) 

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

' w ithout ROM 
Unleash your CoCo's potential! 
Our new Dual Mode Controller (DMC) implements a new 
"no halt" mode of operation so it can read from or write 
to disk al l by itself. The 6809 is freed to process other 
tasks and respond to interrupts. This is how OS-9 was 
meant to run! But the Radio Shack "halt" mode o f 
operation is also retained to maintain full compatibility 
with existing non-OS-9 software. 

New! OF·Link (FLEX under 05·9) 
Lets you run FLEX in a wi ndow under OS-9 Level II. 
Ask for more detail s. Introductory price $49 

• no ad justments - all digital data separator and wr it e 
precompensat ion 

• go ld plated card-edge connectors for reliabi lity 
• ROM socket takes 24 pin or 28 pin chip; dual DOS capability 
• Radio Shack DOS 1.1 ROM for complete compatibility 
• 8K bytes cache memory on board (32K optional ) 
• D.P. Johnson's SDISK package (specially modified for DMC) 

is included at no charge ($30 value) 
• d isk cach ing sof tware included free 
• ful ly assembled and tested ; 120 day li mited warranty 
• ca ll or writ e for free brochure for more deta il s 

To order: DMC controller with RSDOS 1.1 and SDISK (specify 
OS-9 Leve l 1 or II) $149.50 plus $5 SIH ($12 overseas). Add $16 

>!-
....-;\ f> > for 32K RAM option. Terms (pri ces in $US); check, money 1\r\ [:>I order, VISA. U.S.A. orders shipped via UPS from WA state. 

(A lso ask about our ST-2900 - T <' < H N<>L<>/"- 1 < ~ 6809 based expandable -.- <.. "---7 <._ > sing le board computer) 

2261 East 11th Ave., Vancouver, B.C., Canada V5N 1Z7 (604) 255-4485 (Paci fi c Time) 
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For Tandy 1000, SX, TX 

1 0 Meg Hard Card 

$299.95 

1000, SX, TX 

Hard Drive .._ 
Kits 

10 Meg 
20 Meg 
30 Meg 
40 Meg 

$279.95 
$339.95 
$379.95 
$499.95 

1000, SX, TX 

Cards 

300) 1200 Modem $119.95 
300/ 1200/2400 

$149.95 Modem 

Mini 10 $79.95 
2 Meg Board $169.95 

Tandy 3000 & 3000HL 

Hard Drive Kits 
Includes Drive, Controller & Cable 

TANDY ADD-ONS 
1000, SX, TX 

20 Meg Hard Card 

$349.95 

~~ TANDY' 
~ 1000, SX, TX 

49 Meg Hard Card 
32 MS (speed) 

$599.95 
TANDY 1000 

1000, SX, TX, 3000,4000 

2nd Floppy 
360K TEAC $119.95 
720K Mitsubishi $99.95 
3W' Mitsubishi $119.95 

Tandy Model 3,4, 4P 

Hard Drive Systems 
20 Meg 

30 Meg 

40 Meg 

80 Meg 

$399.95 External 

$599.95 Complete - ready to run 

$699.95 10 Meg $499.95 
$999.95 20 Meg $699.95 

~--------------~ 
TRUE DATA PRODUCTS 

115 So Main Street 
Uxbridge, MA 01569 

Tel. 617-278-6555 
1-800-635-0300 

Hours: 9 a.m.-6 p.m., Sat. 10 a.m. -4 p.m. 

1000, SX, TX 

30 Meg Hard Card 

$399.95 

Rodime 

NEW 
Cardinal 
Modems 
2400 Baud 300/1200/24oo 

(Hayes Compatible) 
Complete with software manuals 

ONLY $149.95 

1000, 1000A 

Memory Cards 
Zucker Memory 
• DMA & 512K CALL 
Zucker Multifunction 
• Serial 
• Real Time Clock 
• 512K DMA 
• Software CALL 

1000, 
1000SX, 

3000 & 3000HL 

Tape Backup 
20, 30, 40 Meg 
Tape Backup $399.95 

60 Meg Tape Backup 
Archive $659.95 



NEW 

DISK 
DRIVES 

Starting at 

with case & 
Power Supply 

129.95 

TANDON MPI TEAC 
Speed 6ms tk to tk and up 
Capacity 250k unformatted 
Tracks 40 

Warranty now 1 Year 

SATISFACTION GUARANTEED!! 

New Low Price! 

/ 
/ / 40 Tks 6Ms 

Double Sided 
Double Density 

40 or 80 Tracks 
1f2 Hght. Teac/Panasonic 

ALL DRIVES FULLY TESTED AND WARRANTEED 

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

Free Software for Drive 0 Systems 
CoCo Checker ..• Test roms, rams, disk drives and & controller printer, keyboard casseHe & more. 
Tape/Disk Utility •.. Transfers disk to tape and tape to disk. 

169 95 
Drive 0 18995 

Driveo 289 95 
Drive 0 & 1 

• Full Ht Drive • Double Sided Slim Line Drive • 2 Double Sided Slim Line Drive 
• Single Case • Case holds 2 slim line drives • Case holds 2 slim line drives 
• Heavy Duty Power Supply • Heavy Duty Power Supply • Heavy Duty Power Supply 
• 2 Drive Cable • 2 Drive Cable • 2 Drive Cable 
• Gold plated contacts • Gold plated contacts • Gold plated contacts 
• Controller & manuals • Controller & Manuals • Controller & Manuals 

Other Drive Specials Drives cleaned, aligned & tested, 29 95 

119 95 

2nd Drive 
for new Radio Shack 
includes: 
• Slim Line DS/DD Drive 
• Cabling & Instructions 
• Mounting Hardware 

Dealer Inquiries Invited 

617-278-6555 

Full Ht Drive ... ..... ........... ... .... .. 89 95 

Full Ht Drive Ps/Case ........ 129 95 

Slim Line Drive ...................... 99 95 

Slim Line Drive Ps/Case ... 13995 

2 Slim Drives Ps/Case ...... 239 95 

Disk Controller .... ..... ............. 59 95 

Single Ps & Case .................... 44 95 

Dual %ht Ps & Case ............... 5495 

Dual Full Ht. Ps & Case ........ 79 95 

. 5995 D1sk Controller .................... .. 

1 0 Diskettes 9 95 
with free library case ................ .. 

We welcome 
• Visa/Mastercard [-JEBJ 
• Checks (allow 2 weeks for clearing) 
• C.O.D. Add $2. 

m ::~:ai~~e;A PRODUCTS 
Uxbridge, MA01569 Call us todau! 617-278-6555 
617-278-6555 I' 

Hours: Mon.-Sat., 9-6 (EST) Order Toll Free 1-800-635-0300 



the line number is displayed, along with the count for that 
tine number. This gives us a way to read out the line number 
for interesting lines. 

The program to display the table after execution is shown 
in Listing 3. It scans the &.H7000 table by moving four bytes 
at a time. For each move the line number is read from the 
first two table bytes and the count from the next two. The 
count is used to draw a vertical line whose length represents 
the size of the count. 

Cursor movement is handled by reading in a key press with 
an I NI<EY$ statement. If the right arrow (Code 9) has been 
pressed , the cursor is moved to the right and the line number 
and count displayed. If the left arrow (Code 8) has been 
pressed , the cursor is moved to the left and the line number 
and count displayed. All other key presses are ignored . 

The (Shudder) Assembly Language Code 
So far we have a BASIC program to initialize the table and 

to display the graph after program execution. The only thing 
miss ing is the program to increment the counts. Since the 
interrupts occur every 16.7 milliseconds, this program must 
be in assembly language, the only language fast enough to 
handle the interrupts. 

Assembly language is tedious to learn and difficult in which 
to program. On the other hand, it's fast! Radio Shack 
currently puts its faith in the OS-9 assembler, discontinuing 
the excellent EDT A SM + assembler that runs without OS-
9. If you're not an OS-9 fanatic, I'd suggest getting a copy 
of EDTA SM+ - it's a great package on which to cut your 
assembly language teeth. 

Every one-sixtieth of a second , an IRQ interrupt comes in. 
The assembly language code must get the current BAS IC line 
number being executed , scan the table for that line number, 
and then bump by one the count for that line number entry. 
If a zero line number is encountered, the line number is 
assumed not to be in the table; the program doesn't do an 
increment. Line numbers equal to or greater than 10000 are 
also not incremented. After this action the assembly language 
code transfers control to the normal IRQ code. 

The listing for this assembly language code is shown in 
Listing 4. The 6809 microprocessor has four registers that are 
used here. The Y register holds only a zero value, which is 
loaded in the first instruction. This value is used to test for 
the Line 0 and cause an exit. 

The X register points to the next entry in the table. The 
table starts at &.H7000, but the X register is initialized to 
&.H5FFC, four bytes less. This is because the increment is made 
before the test. 

The D register - the 16-bit equivalent of the eight-bit A 
and B registers joined together - hold the current line 
number. The current line number is picked up from one of 
those mysterious BASIC variables found in locations &.H58 and 
&.H5'3. 

Each time through the LOOP, an LEAX +4, X instruction is 
executed. This adds four to the X register. The line number 
in D is then compared to the location pointed to by the X 
register. If the two values are not equal, the instruction at 
NFND tests the value in Y (0) against the location pointed to 
by X. If these are not equal , the end of the table has not been 
reached; the LOOP is reexecuted . 

If the line number is found , the count at locations +2 and 
+3 from the location pointed to by the X register is bumped 
by one count. This must be done by loading the count into 
the D register (remember that the count is 16 bits) , adding 
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one to the D register (ADDD til) and storing the D register 
back to the table. 

After the increment of the count (or if the line is not found) 
a JMP $DBAF transfers control to the normal IRQ interrupt 
routine. 

When 640 lines are in the program to be tested, the table 
search takes about 8 milliseconds, leaving half the time left 
over for program execution. This is a "worst-case scenario," 
as typical programs will be less than 640 lines. 

Relocation 
The assembly language program consists of 32 bytes of 

machine language code on the left (108E • • . DB) . This 
code is the executable form of the assembly language listing. 
It must be transferred to the protected memory area, starting 
at Location &.H5FAF. The final program shown in Listing 5 
does this by using pokes for each value. (Normally this would 
be done with DATA statements and a READ/POI<E loop , but 
we don't want to have the program interfere with DATA 
statements in the program to be tested .) Each poked value 
corresponds to a machine language byte, transferred during 
the initialization portion of the program. Once in the protected 
memory area, they stay there until power is turned off. 

Please Break This Chain! 
The interrupt vector for the IRQ interrupt processing 

subroutine is found in the three bytes at &.Hl0C . These three 
bytes are a machine language JMP instruction, with the last 
two bytes indicating the jump address. 

The normal way to break an interrupt vector like this is 
to disable interrupts and put the new address into the second 
and third bytes of the JMP. Interrupts are disabled by the 
machine language TFR instruction that resets an interrupt bit 
in the Condition Codes register. Because this is tedious to do 
from BASIC, we made certain that the machine language 
program started at a location matching the second address 
byte of the normal interrupt processing subroutine. 

The normal interrupt subroutine in the CoCo 3 starts at 
&.HDBAF. By making our routine start at &.H5FAF , only the first 
byte has to be changed. (Consider what would happen if this 
were not done: Assuming the new interrupt routine is at 
&.H5FA0, the BASIC program changes the second byte of the 
JMP $DBAF to &.H5F. Now an IRQ interrupt comes in. The 
microprocessor executes the JMP, which is now a JMP &. H5FAF, 
15 bytes into the new routine. Disaster ensues.) In most cases 
BASIC may be able to change both bytes without an IRQ 
interrupt coming in, but this approach is better programming 
practice. 

The code in Listing 5 breaks the normal interrupt link by 
putting the new address of &.H5FAF into Location &.Hl0D. The 
last instruction of our new routine, don't forget , t ransfers 
control to Location &.HDBAF, the original routine. We were 
able to sneak our processing in before the normal routine, 
which still works . 

Using the Program 
To use the program, merge the program to be tested with 

the code from Line 10000 onward . Also change or add a 
CLEAR statement to the program to be tested: 100 CLEAR 
800, &.H5FAE. At the end of the program to be tested , add 
a GOTO 10000. 

After the two programs have been merged, RUN 10000. 



Line 160 452 Counts 

Total 
Time= 
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/ (Input Height-User Response) 

Line 180 93 Counts ( Another Input ) 
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/ 
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' (More Computation) 

0 

PROGRAM TIME MAPPING 

Figure 7: Typical Analysis Display 

~@ il n @l)]] )f fi W@ m~~ by Vidicom Corp 
~®llfi @I !ID1i' D19@l'" - a ram disk 
that doesn't forget ! Fully 
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ram makes SolidDrive'" 
ready to use instantly. You 
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failures. The instant power 
loss occurs , ~®llfi@I!IDii'DIIl @l"" 
write-protects itself and 
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~ ®ll~@I!IDii'DIIl @l '" gives you 
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why we have the best 
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Two years limited repair or 
replacement! ~®llfi@I !ID!i'DI9®"" 
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Pak® and comes complete 
with 059® Level l or II 
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Visa masterCard orders welcome to the small computer user! 

Vid><:om Corp 20 E. main St. Suite 710 OS9 is the trademark of Microware 

( ) 
Systems Inc and Motorola Inc. 

mesa, RZ 85201 602 827-0107 Multi-pak is the trademark of 

Hours m-r 9:00am-5:00pm msT i andy Corp. 

Choose I in response to the prompt "Initialize or Analyze (I 
or A)." The Time Analyzer program will scan all lines below 
10000 and build a table in the &H/000 area. Break the 
program after the next prompt, and run the program to be 
tested as usual. 

If you have added a GDTD 10000 at the end of the program 
to be tested, the program will automatically jump to the 
prompt message again. This time select A for Analyze. At 
this point all the counts during program execution have been 
accumulated. The Analyze function now displays the results . 
Move the cursor to investigate individual line counts. The 
total program time in one-sixtieth-second increments is 
displayed on the left of the screen. 

When using the program for inputs, try to avoid long 
delays in entering data. The program scales the Y plot lines 
based upon the maximum counts, and INPUT statements with 
long user inputs diminish the plot of the other lines. 

Summation 
It 's fascinating to see how 1o9g it takes to test different lines 

in the program. The display IS perfect for finding critical 
timing problems. You can see which lines are taking the 
longest and take steps to correct the problem. Figure 7 shows 
a typicai analysis display; this one is for the Findmaze 
program in my February 1988 RAINBOW column (Page 171). 
This is an 84-line program with a good mix of different types 
of statements. Note that user input and printing take a 
relatively long time compared to computation. 

That's it! That wasn't so bad , was it? Did you survive? Hey, 
are you listening? YOU OUT THERE. ... See you next 
month with more CoCo topics . 0 

A 
RAINBOW 
Cf•l ti i(: Afl()tol 

1U l 

(Reviewed in Oct. 87 RAINBOW) Makes programming sensa­
tional-looking graphics as easy as moving a joystick! Converts 
precision drawings into "DRAW' commands which can be stand­
alone BASIC programs or merged into oth'er programs. Also 
Includes "DEMO" and "PAINT" programs. Requires a spring­
centered joystick or touch-pad. 32k ECB tape or disk $14.95 

?ENIGMA? 
Transform your computer into an ultra-secret code machine cap­
able of enciphering and deciphering in over 12 million virtually 
unbreakable codes! (not simple substitution codes). Print hard 
copy or store & retrieve coded data on tape or disk. Only the per­
son who has the password can read it!32k ECBtapeordlsk $12.95 

New! lf:Zif~ 
Just answer theprompts & type your message; "EZ WRITER" will 
put it into perfect letter form and send it to your DMP or DWP. 
Professional-quality, 1 to 4 page letters every time! Do one letter 
or multiple copies for "personalized" mailings. Saves letters and 
mailing lists. Even does labels. Menu-driven. Undoubtedly the 
EZ-est letter writing system available! Free sample on request! 
32k ECB tape or disk $19.95 ,. ~ 

~Jmn~_)S) y 
FOUR superior educational"games :"RACEWAY", "GO TO THE 
TOP" (multiplication tables drill), "WORD PROBLEMS" , & "PYRA­
MID". Covers addition, subtraction, multiplication, & division. 
Different levels of difficulty. Exciting graphics & sounds. EZ and 
fun I 32k ECB tape or disk $19.95 

~~ 
Probably the most exciting typing tutor available for your CoCo. 
You are the commander o( a space ship & it's your job to shoot 
down alien letters & words as they speed toward you & attack your 
spaceship. Exciting Hi-Res action! 32k ECB tape or disk $24.95 

11111111!1~~- E.Z. FRIENDLY SOFTWARE ___ .. 
118 GOALIES AVE. • POUGHKEEPSIE, NY 12601 • (914) 485-8150 

(Add $1.50 s/h to all orders. NY residents add state sales tax.) 
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Listing 1: PRNTLINE 

1~~ 1 PRINT LINE NUMBERS 
11~ TC = ~ 
12~ I = PEEK ( &H19 ) * 256 + PE 
EK( &H1A ) 
13~ L = PEEK( I ) * 256 + PEEK( 
I + 1 ) 
14~ NO = PEEK( I + 2 ) * 256 + P 
EEK( I + 3 ) 
15~ IF L = ~ THEN GOTO 2~~ 
16~ PRINT NO, 
17~ I = L 
18~ TC = TC + 1 
19~ GOTO 13~ 
2~~ PRINT: PRINT TC; "LINES" 
21~ END 

Listing 2: LINETABL 

1~~ 1 FIND LINE NUMBERS AND PUT 
IN TABLE 
11~ CLEAR 8~~, &H6FAE 
12~ J = &H7~~~ 
13~ I = PEEK ( &H19 * 256 + PE 
EK( &H1A ) 
14~ L = PEEK( I ) * 256 + PEEK( 
I + 1 ) 
15~ NO = PEEK( I + 2 ) * 256 + P 
EEK( I + 3 ) 
16~ IF ( L <> ~ ) AND ( NO < 1~~ 
~~ ) THEN GOTO 2~~ 
17 ~ POKE J I ~ : POKE J + 1 I ~· 
18~ PRINT: PRINT ( J - &H7~~~ ) 
I 4; "LINES" 
19~ END 
2~~ PRINT NO, 
21~ POKE J, PEEK( I + 2 ) : POKE 
J + 1, PEEK( I + 3 ) 
22~ POKE J + 2, ~: POKE J + 3, ~ 
23~ J = J + 4: IF J > &H7~~~ + 2 
56~ THEN PRINT "PROGRAM > 64~ LI 
NES": STOP 
24~ I = L 
25~ GOTO 14~ 

Listing 3: ANALYZE 

1~34~ 1 ANALYZE PORTION 
1~35~ HBUFF 1, 4~~ 
1~36~ TC = ~: MC = ~: TT = ~ 
1~37~ 1 COUNT LINES AND FIND MAX 

VALUE IN TABLE 
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1~38~ FOR I = &H7~~~ TO &H7FFE S 
TEP 4 
1~39~ NO = PEEK( I * 256 + PEE 
K( I + 1 
1~4~~ CT = PEEK( I + 2 ) * 256 + 

PEEK ( I + 3 ) 
1~41~ IF NO = ~ THEN GOTO 1~47~ 
1~42~ TC = TC + 1 
1~43~ TT = TT + CT 
1~44~ IF CT > MC THEN MC = CT 
1~45~ NEXT I 
1~46~ 1 DRAW GRAPH 
1~47~ HSCREEN 4 
1~48~ HCLS 
1~49J HPRINT ( 2, 5 ) I "TOTAL TI 
ME=" + STR$( TT ) 
1~5~J HGET ( J, ~ ) - ( 16~, 7 ) 
I 1 
1~51J D = ( 64J - TC ) I 2 
1~52J IF MC = J THEN YS = ~ ELSE 

YS = 15J I MC 
1~53J HPRINT ( 3J I 23 ) I "PROGRAM 

TIME MAPPING" 
1~54J FOR I = 1 TO TC 
1~55J Y = PEEK( &H7JJ2 + ( I - 1 

) * 4 ) * 256 + PEEK( &H7~J3 + 
(I-1)*4) 
1~56~ HLINE ( D + I, 16J ) - ( D 
+I, 16~- INT( Y * YS) ), PSE 

T 
1~57J NEXT I 
1~58J 1 MOVE CURSOR AND PRINT LI 
NE AND COUNT 
1~59~ X = D + 1: Y = 162: I = 1: 
c = J 
1~6~J HLINE (X, 162 ) - ( X, 17J 

) I PSET 
1~61J HPUT ( 272, 176 - ( 432, 

183 ), 1, PSET 
1~62~ HPRINT (34,22) ,PEEK(&H7JJ~ 
+(I-1)*4)*256 + PEEK{&H7J~1+(I-1 
) *4) 
1~63~ HPRINT (42,22) ,PEEK(&H7~J2 
+(I-1)*4)*256 + PEEK(&H7JJ3+(I-1 
) *4) 
1~64~ A$ = INKEY$: IF A$ = "" TH 
EN GOTO 1~64J 
1~65J IF A$ = CHR$( 8 ) THEN X= 

X - 1: I = I - 1: IF I < 1 THEN 
X = X + 1: I = I + 1 ELSE 
HLINE( X + 1, 162 ) - ( X + 1, 
17~ ) , PRESET 
1~66J IF A$ = CHR$( 9 ) THEN X= 
X + 1: I = I + 1: IF I > TC THE 

N X= X - 1: I = I - 1 
ELSE HLINE( X - 1, 162 ) - ( X -

1, 17J ), PRESET 
1~67~ GOTO 1~6~~ 



Listing 4: 

6FAF ~~1~~ 
6FAF 1~8E ~~~~ ~~11~ START 
6FB3 BE 6FFC ~~12~ 
6FB6 DC 68 ~~13~ 
6FB8 3~ ~4 ~~14~ LOOP 
6FBA 1~A3 84 ~~15~ 
6FBD 26 ~9 ~~16~ 
6FBF EC ~2 ~~17~ 
6FC1 C3 ~~~1 ~~18~ 
6FC4 ED ~2 ~~19~ 
6FC6 2~ ~5 ~~2~~ 
6FC8 1~AC 84 ~~21~ NFND 
6FCB 26 EB ~~22~ 
6FCD 7E D8AF ~~23~ OUT 

6FD~ ~~24~ LAST 
~~~~ ~~25~ 

Listing 5: TIMEFIND 

1~~~~ 1 PROGRAM TIME ANALYZER 
1~~1~ CLS 

ORG 
LDY 
LDX 
LDD 
LEAX 
CMPD 
BNE 
LDD 
ADDD 
STD 
BRA 
CMPY 
BNE 
JMP 
EQU 
END 

1~~2~ PRINT "PROGRAM TIME ANALYZ 
ER" 

$6FAF 
#~ TERMINATOR 
#$6FFC START OF TABLE-4 
$68 GET CURRENT LINE # 
+4,X BUMP TO NEXT ENTRY 
,X COMPARE LINE #S 
NFND GO IF NOT EQUAL 
+2,X BUMP COUNT 
#1 
+2,X 
OUT ON TO REST OF INT 
,X END? 
LOOP GO IF NO 
$D8AF OUT TO INT PROCESSING 
,.( 

1~~3~ INPUT "INITIALIZE OR ANALY 
ZE (I OR A)"; RE$ 
1~~4~ IF RE$ = "A" THEN GOTO 1~3 
5~ 

NEW FOR OS-9™: FORTH09 
from D. P. JOHNSON 

FORTH09 is a FORTH-83 Standard implementation specially taylored for OS-9. Includes the double number extension 
word set, system extension word set, complete forth 6809 assembler and more. Programs written in forth can instantly be 
saved as compact executable machine language modules. The FORTH09 system runs on any level I or level II OS-9 (6809) ma­
chine with at least 32k of available memory and one disk drive. Saved Forth09 application code is romable, reentrant and fully 
position independent, requiring as little as 3k for a small program. Where maximum speed is required the user can force smal l 
code words to be automatically compiled as in line code rather than subroutines. Supplied with complete printed documenta­
tion. $150.00 (+ $3 S&H) Specify disk format if other than CoCo OS-9 format desired. 

Other OS-9 SOFTWARE from D. P. JOHNSON 
L 1 UTILITY PAK - Contains 40 useful utilities that run under both level I and II OS-9. Included are a complete set of "wild card" file handling 
utilities, a disassembler, a disk sector editor, and the MacGen command language compi ler. MacGen will allow you to generate many useful com­
mand macros in minutes, much more useful than procedure files. Macro source is included for a macro to implement an archival backup type 
function. $49.95 
L2 UTILITY PAK - Contains a Level II "printerr" function that also shows the pathname being searched for when "not found" or per­
mission type errors occur. Also contains Ieveii I software ram disk driver. Ten other utilities included, some useful for Ieveii also . $39.95 
L 1+L2 COMBINATION PAK both of above together for $75.00 
SDISK - Standard disk driver module replacement allows full use of 40 or 80 track double sided drives with OS-9 Level I. Full compatibility with 
CoCo 35 track format and access all other OS-9 non-CoCo formats. Easy installation. $29.95 
SDISK+BOOTFIX - As above plus boot directly from a double sided diskette. $35.95 
SDISK3 - Level II version of SDISK driver. Same features as level I (except bootfix not required to boot from double sided) . $29.95 
PC-XFER UTILITIES - Programs to format and transfer files to/from MS-Dostm diskettes on CoCo under OS-9. (Requires either SDISK or 
SDISK3 to run depending on which level of OS-9 you are using) $45.00 
MSF - MS-DOS disk format file manager. More complete file transfer capabiltites for Ieveii I only. (Requires SDISK3 to operate). $45.00 
CCRD 512K byte RAM DISK CARTRIDGE- Operates faster than similar device sold by others. Requires RS Multipak interface, two units 
may be used together for 1MB. OS-9 Level I & II drivers and test software included. $CALL 
All diskettes are in CoCo OS-9 format unless otherwise requested; other OS-9 formats can be supplied for $2.00 additional charge. All orders must be prepaid or 
COD, VISNMC accepted, add $1.75 S&H for first software item, + .25 for each additional item, $5.00 for CCRD, additional charge for COD. 

D. P. Johnson, 7655 s.w. Cedarcrest St., Portland, OR 97223 (503) 244-815~ (For best service call between 9-1 1 AM 

Pacific Time, Mon.-Fri.) 

OS-9 is a trademark of Microware and Motorola Inc., MS-DOS is a trademark of Microsoft, Inc. 
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1~~5~ 1 INITIALIZE PORTION 
1~~6~ CLEAR 8~~,&H6FAE 
1~~7~ 1 MOVE ML CODE 
1~~8~ POKE &H6FAF,&H1~:POKE &H6F 
B~,&H8E : POKE &H6FB1,&H~~:POKE &H 
6FB2,&H~~ 
1~~9~ POKE &H6FB3,&H8E:POKE &H6F 
B4,&H6F:POKE &H6FBS,&HFC : POKE &H 
6FB6,&HDC 
1~1~~ POKE &H6FB7,&H68:POKE &H6F 
B8,&H3~:POKE &H6FB9,&H~4:POKE &H 
6FBA,&H1~ 
1~11~ POKE &H6FBB,&HA3:POKE &H6F 
BC,&H84:POKE &H6FBD,&H26:POKE &H 
6FBE,&H~9 
1~12~ POKE &H6FBF,&HEC:POKE &H6F 
C~,&H~2:POKE &H6FC1,&HC3:POKE &H 
6FC2,&H~~ 
1~13~ POKE &H6FC3,&H~1:POKE &H6F 
C4,&HED:POKE &H6FC5,&H~2 : POKE &H 
6FC6,&H2~ 
1~14~ POKE &H6FC7,&H~S:POKE &H6F 
C8,&H1~:POKE &H6FC9,&HAC:POKE &H 
6FCA,&H84 
1~15~ POKE &H6FCB,&H26 : POKE &H6F 
CC,&HEB:POKE &H6FCD,&H7E:POKE &H 
6FCE,&HD8 
1~16~ POKE &H6FCF,&HAF 
1~17~ 1 CHANGE THE LS BYTE OF NM 
I INTERRUPT VECTOR 
1~18~ POKE &H1~D, &H6F 
1~19~ 1 FIND LINES NUMBERS AND P 
UT IN TABLE 
1~2~~ J = &H7~~~ 
1~21~ I = PEEK ( &H19 ) * 256 + 
PEEK( &H1A ) 
1~22~ L = PEEK( I ) * 256 + PEEK 
( I + 1 ) 
1~23~ NO = PEEK( I + 2 ) * 256 + 

PEEK ( I + 3 ) 
1~24~ IF ( L <> ~ ) AND ( NO < 1 
~~~~ ) THEN GOTO 1~28~ 
1~25~ POKE J, ~: POKE J + 1, ~ 
1~26~ PRINT: PRINT ( J - &H7~~~ 
) I 4 ; II LINES II 
1~27~ GOTO 1~~3~ 
1~28~ PRINT NO, 
1~29~ POKE J, PEEK( I + 2 ) : POK 
E J + 1, PEEK( I + 3 ) 
1~3~~ POKE J + 2, ~: POKE J + 3, 
~ 
1~31~ J = J + 4 : IF J > &H7~~~ + 
256~ THEN PRINT "PROGRAM > 64~ 

LINES" : STOP 
1~32~ I = L 
1~33~ GOTO 1~22~ 
1~34~ 1 ANALYZE PORTION 
1~35~ HBUFF 1, 4~~ 
1~36~ TC = ~: MC = ~: TT = ~ 
1~37~ 1 COUNT LINES AND FIND MAX 
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VALUE IN TABLE 
1~38~ FOR I = &H7~~~ TO &H7FFE S 
TEP 4 
1~39~ NO = PEEK( I * 256 + PEE 
K( I + 1 
1~4~~ CT = PEEK( I + 2 ) * 256 + 

PEEK( I + 3 ) 
1~41~ IF NO = ~ THEN GOTO 1~47~ 
1~42~ TC = TC + 1 
1~43~ TT = TT + CT 
1~44~ IF CT > MC THEN MC = CT 
1~45~ NEXT I 
1~46~ I DRAW GRAPH 
1~47~ HSCREEN 4 
1~48~ HCLS 
1~49~ HPRINT ( 2, 5 ), "TOTAL TI 
ME=" + STR$( TT ) 
1~5~~ HGET ( ~' ~ ) - ( 16~, 7 ) 
I 1 
1~51~ D = ( 64~ - TC ) I 2 
1~52~ IF MC = ~ THEN YS = ~ ELSE 

YS = 15~ I MC 
1~53~ HPRINT ( 3~ I 23 ) ' "PROGRAM 

TIME MAPPING" 
1~54~ FOR I = 1 TO TC 
1~55~ Y = PEEK( &H7~~2 + ( I - 1 

) * 4 ) * 256 + PEEK( &H7~~3 + 
(I-1)*4) 
1~56~ HLINE ( D + I, 16~ ) - ( D 
+I, 16~- INT( Y * YS) ), PSE 

T 
1~57~ NEXT I 
1~58~ 1 MOVE CURSOR AND PRINT LI 
NE AND COUNT 
1~59~ X = D + 1: Y = 162: I = 1: 
c = ~ 
1~6~~ HLINE (X, 162 ) - ( X, 17~ 

) , PSET 
1~61~ HPUT ( 272, 176 - ( 432, 

183 ) , 1, PSET 
1~62~ HPRINT (34,22),PEEK(&H7~~~ 
+(I-1)*4)*256 + PEEK(&H7~~1+(I-1 
) *4) 
1~63~ HPRINT (42,22) ,PEEK(&H7~~2 
+(I-1)*4)*256 + PEEK(&H7~~3+(I-1 
) *4) 
1~64~ A$ = INKEY$: IF A$ = 1111 TH 
EN GOTO 1~64~ 
1~65~ IF A$ = CHR$( 8 ) THEN X= 

X - 1: I = I - 1: IF I < 1 THEN 
X = X + 1: I = I + 1 ELSE 
HLINE( X + 1, 162 ) - ( X + 1, 
17~ ) I PRESET 
1~66~ IF A$ = CHR$( 9 ) THEN X= 

X + 1: I = I + 1: IF I > TC THE 
N X = X - 1: I = I - 1 
ELSE HLINE( X - 1, 162 ) - ( X -
1, 17~ ), PRESET 
1~67~ GOTO 1~6~~ 



XWORD 
OS-9 Communications program 

• Definable macro keys • Menu oriented 
OS-9 word processing system 

• Upload/download Ascii 
or XMODEM protocol 

• Works with standard serial port, RS232 
Pak, or PBJ 2SP Pack, Includes all drivers 

Works with standard text screen, XSCREEN, WORDPAK, or DISTO 
True character oriented full screen editing 
Full block commands 

• Execute OS-9 commands 
from within XTERM 

• Works with standard screen, Xscreen 
WORDP AK or DISTO 80 column board Find and Replace commands 

Execute OS-9 commands from within 
Proportional spacing supported $49.95 with source $89.95 

XDIR & XCAL 
OS-9 calculator 

Full printer control, character size, emphasized, italics, overstrike, 
underline, super/sub-scripts 

• 10 header/footers 
• Page numbering in decimal or Roman numerals 
• Margins and headers can be set different for even and odd pages Hierarchial directory 

Full sorting • Decimal, Hex, Binary $69.95 with source $124.95 
Complete pattern matching • +,-,*,/,AND,OR,XOR,NOT 

$24.95 with source $ 4 9 . 9 5 XMERGE 
Mail merge capabilities for XWORD 

X DIS $24.95 with source $49.95 
OS-9 disassembler 

$34.95 with source $54.95 
XSPELL 

OS-9 spelling checker, with 20000 and 40000 word dictionaries 

HARDWARE 
512k memory upgrade 
Ram Software 

$80.00 

$39.95 

XTRIO 
XWORD/XMERGE/XSPELL 

$114.95 with source $199.95 
Ram Disk 
Print Spooler 
Quick Backup 

All three for only 
$19.95 

XED 
OS-9 full screen 

This sales-based accounting package is de­
signed for the non-accountant oriented busi­
nessman. It also contains the flexibility for 
the accounting oriented user to set up a double 
entry journal with an almost unlimited chart 
of accounts. Includes Sales Entry, transaction 
driven Accounts Receivable and Accounts Pay­
able, Journal Entry, Payroll Disbursement, 
and Record Maintenance programs. System 
outputs include Balance Sheet, Income State­
ment, Customer and Vender status Reports, 
Accounts Receivable and Payable Aging Re­
ports, Check Register, Sales Reports, Account 
Status Lists, and a Journal Posting List. 

$79.95 
INVENTORY CONTROL/SALES ANALYSIS 

This module is designed to handle inventory 
control, with user defined product codes, and 
produce a detailed analysis of the business' 
sales and the sales force. One may enter/update 
inventory data, enter sales, run five sales anal­
ysis reports, run five inventory reports, set up 
product codes, enter/update salesman records, 
and update the SBAP inventory. 

$39.95 

PAYROLL 
Designed for maintaining personnel and 

payroll data for up to 200 hourly and salar­
ied employees with 8 deductions each. Cal­
culates payroll and tax amounts, prints 
checks and maintains year-to-date totals 
which can be automatically transferred to 
the SBA package. Computes each pay peri­
od's totals for straight time, overtime and 
bonus pay and determines taxes to be with­
held. Aditional outputs include mailing list, 
listing of employees, year-to-date federal 
and/or state tax listing, and a listing of cur­
rent misc. deductions. Suited for use in all 
states except Oklahoma and Delaware 

$59.95 

PERSONAL BOOKKEEPING 2000 
Handles 45 accounts. Enters cash expenses as 
easily as checks. Handles 26 expense catego­
ries. Menu driven and user friendly. 

$39.95 

Includes detailed audit trails and history 
reports for each customer, perpares in­
voices and monthly statements, mailing la­
bels, aging lists, and an alphabetized cus­
tomer listing. Th e user can define net 
terms for commercial accounts or finance 
charges for revolving accounts. This pack­
age functions as a standalone AIR system or 
integrates with the Small Business Accting 
package. 

$59.95 

ACCOUNTS PAYABLE 
Designed for the maintenance of vendor 

and AlP invoice files. The system prints 
checks, voids checks, cancels checks, de­
letes cancelled checks, and deletes paid AlP 
invoices. The user can run a Vendor List, 
Vendor Status report, Vendor Aged report, 
and an AlP Check Register. This package 
can be used either as a standalone AlP sys­
tem or can be integrated with the Small 
Business Accounting Package. 



RAINBOWTECH 
OS-9 

Volunteers Build a Better 
Mousetrap 

The OS-9 wizards stole the show 
at our RAINBOWfest Chicago 
seminar. Two products demon­

strated by Kevin Darling, Mark Grif­
fith, Ron Lammardo and Kent Meyers 
redefined ease of use for Color Comput­
er OS-9. Several others were spectacu­
lar and brought oohs and ahhs from the 
crowd. Most importantly, however , 
these OS-9 Users Group members have 
released their work into the public 
domain and were distributing it to Users 
Group members at RAINBOWfest 
Chicago. 

We were also fortunate enough to 
interview a rising young star in the 
Color Computer OS-9 community. 
We'll share Chris Burke's views with you 
this month and then move on to get you 
started with a few lines of code that may 
soon become Gfx3. 

During our seminar, Darling and 
Lammardo put the new Kent Meyers 
GShell through its paces. The new 
addition to the OS-9 Users Group 
Software Library contains six files as 
well as the ar and i patch utilities you 

Dale L. Puckett, a freelance writer and 
programmer, serves as director-at-large 
of the OS-9 Users Group and is a 
member of the Computer Press Associ­
ation. His username on Delphi is 
DALEP: on packet-radio, KOHYD @ 
N4QQ; on GEnie, D.PUCKETT2; and 
on CIS, 71446,736. 
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Rainbow Contributing Editor 

need to install them. They include: 

G5hell _ ipc 
CC3io_ipc 
5cf_ipc 
Gsort 

MenuCopy 

Free 

an I patch file 
an I patch file 
an !patch file 
a new command for 
the file 
a replacement for Tan­
dy's copy command 
a replacement for Tan­
dy's free command 

You must purchase OS-9 Level II and 
Multi- Vue from Tandy to get the orig­
inal G5hell , CC3io and 5cf files you'll 
be patching. These programs have been 
copyrighted by Microware and Tandy, 
and you may not distribute them. The 
ipatch files are in the public domain, 
however, and may be passed around 
freely as long as no files from OS-9 
Level II or Multi- Vue are included. The 
three new utility commands are all in 
the public domain. 

Here are some of the new features the 
crowd saw at our OS-9 seminar. Typing 
5 when the GShell window is active 
pops up an overlay window and starts 
a standard OS-9 Shell. You can then run 
OS-9 from the command line to your 
heart's content. Return to GShell by 
holding down the CTRL key and striking 
the BREAK key. 

If you select any file or directory on 
the GShell screen by pointing to it and 
clicking once, you can delete it by 

moving the mouse pointer to the trash 
can icon and clicking again. The new 
GShell deletes the file immediately 
without asking you if you are sure. It 
uses the OS-9 Del utility to delete a file 
and the Del d i r utility to delete a 
directory. 

If you double click on any text file 
icon, GShell .assumes it is a valid OS-
9 procedure file and attempts to execute 
it as a shell script. If you try to execute 
a file that does not contain a shell script, 
OS-9 will print an error message. 

If you double click on any program 
icon, GShell will run the program for 
you after asking for any parameters. 
GShell knows a file is a program when 
it finds the execute attributes set. 
Additionally, you may now list and 
print an AIF file by selecting it and using 
the appropriate command in the Files 
menu. 

You'll find a new command in the 
Files menu now. 5o r t causes all files in 
the directory displayed to be sorted in 
ASCII order. This means your A IF files 
always move to the beginning of a 
directory and appear in the first screen. 

You 'II notice another convenience 
when you need to answer the infamous 
"Are you sure?" prompt. The "sure" box 
is now displayed on the screen very close 
to the last position of the mouse pointer. 
Before, it was always displayed near the 
center. This Kent Meyers addition will 
help you keep your mouse movements 
to a minimum. 



If all of these new features aren't 
enough, hang on to your hat - there's 
more! Directory names longer than the 
directory bar now scroll to the left. 
Graphics Put buffers in use are now 
killed on entry and exit. A black border 
has been added to all GShell and Tandy 
menu shells. You may also select a 16-
color 40-by-24 window from the View 
menu. 

Since Meyers is a stickler for detail, 
all GShell prompts now start with 
capital letters. This makes them look 
more professional. Adding a question 
mark in the second line of an AIF file 
now causes GShell to prompt you for 
parameters before executing the pro­
gram. And if you find a prompt on your 
screen and don't have an answer, click­
ing the mouse will cause the prompt to 
go away and the function you were 
running to be aborted. 

When you do have something to say, 
you'll have more room. Meyers has 
expanded the size of the "Parameters 
for" box by 10 spaces. If you click on 
a file icon that has an A IF file associated 
with it , the program name, parameters 
and finally the filename are sent to the 
shell. 

Clicking first on any program file 
icon and then clicking on the question 
mark in the upper right corner of the 
menu bar, or selecting the Help com­
mand from the Tandy menu, gives you 
help for that program - if it's available 
in the help file in your system directory. 

Additionally, programs that run in 
GShel/'s overlay window now run with 
the mouse and the graphics pointer 
turned off. This makes them much 
faster. When a display scrolling in the 
GShell overlay window pauses, it can be 
restarted by clicking the mouse. To use 
this option you must patch the CC3 i o 
and Scf modules with the files on the 
disk. The bug that once caused your 
window to disappear when you quit 
GShe ll after starting it with Multi­
start or AutoEx has been fixed. 

While he was adding these new fea­
tures, Meyers optimized GShell+ and 
removed all the bugs he could find. 
GShell+ is far more reliable than the 
original version and much faster. The 
CC3io and Scf patch files on the disk 
g1ve you the following features and 
fixes: 

CoCo 3 defaults to mon tl,dpe RG B 
when you boot OS-9. 
A palette register problem has been 
fixed. 
Condemned processes are killed au­
tomatically. 

The mouse button can be used to un­
pause a screen. 
The un-pause feature also works 
outside of GShell in any OS-9 win­
dow or SCF-type device. 

Following the GShell demonstration 
Ron Lammardo answered questions 
about the new Shell+ he masterminded 
and helped develop. The Users Group 
distributed Version 1.3a on the GShe 11 
disk at RAINBOWfest. 

After Lammardo spoke, Kevin Dar­
ling stole the show by playing an audio 
cut from Star Trek. He then held the 
microphone to the CoCo 3 speaker 
while he played an additional dozen 
sounds, including the infamous blurb 
that describes more than one writer on 
deadline: "I'm trying to think, but 
nothing happens!" 

Darling also awed the crowd with a 
few animated high-resolution graphics 
screens. In one, a waterfall lulls you 
with its serenity. In another, a jet flies 
over the earth's surface at varying 
speeds. The player program doing the 
work was named Vefio. Darling played 
back the images by double clicking on 
Multi- Vue icons. 

Mark Griffith wrote the new Copld 
command distributed by the Users 
Group at Chicago. It is a direct replace­
ment for the standard copy utility. 
However, it works only with Multi- Vue. 
Run Griffith's Copld by selecting a file 
and then choosing Copy on the Files 
menu. The first thing you'll see is a pop­
up overlay window. If you are copying 
a file to the same directory, you need 
only type a filename . If you want to 
make a copy in another directory or on 
another disk, you type just the device 
name and directory. You no longer need 
to retype the filename you selected 
earlier with the mouse. If the new name 
you type already exists, an overlay 
window will pop up, and you'll be asked 
if you want to overwrite the existing file. 

While the OS-9 wizards were wowing 
the seminar crowd, Tony DiStefano was 
doing the same with his new Super 
Controller II at the CRC booth. This 
board does not halt the 6809 processor 
while it is reading from or writing to the 
disk. This returns OS-9's type-ahead 
feature to the Color Computer. 

Kevin Darling wrote the OS-9 drivers 
for CRC. We picked up a final produc­
tion copy of Darling's drivers at Chi­
cago and while reading the manual on 
the flight back to Washington, came 
across a discussion of the infamous 
"OS- 9 Boot file order problem." Here's 
a common problem: Your new disk 

won't boot under Level II. Before you 
blame your new controller or your 
Color Computer, answer the following 
questions: 

Have you remembered to include a 
CMOS directory on your boot disk? 

Does it contain a She 11 file and 
Grfdrv? 

Are the execution permissions set: 
at t r /d0/cmds/she 11 e pe? 

This is a pretty common problem, 
even among the oldtimers. If you an­
swered the questions above correctly, 
you may have stumbled into the infa­
mous "boot order" failure. Here are the 
symptoms: Your disk fails to boot at all, 
or - more often - when you format 
a disk you wind up with many Read 
Errors. 

All the major Level II third-party 
software and hardware makers are 
aware of this problem, but so far, no one 
has come up with a satisfactory expla­
nation. It happens most often when you 
add a new module to your boot list or 
Con fig list. Theoretically, since all OS-
9 code is position-independent, it 
shouldn't matter where a driver module 
ends up. There are many theories about 
what causes this failure , but the only 
known "fix" is to rearrange the order of 
the modules in your OS- 9 Boot file. 

CRC distributes one of Darling's 
programs, Dir M, to help you determine 
a possible boot order if you run into 
trouble. Dir M is similar to M dir, except 
it reports the actual RAM block 
numbers that hold your modules. The 
prevailing theory is that RBF, CC30 i sl<, 
DO, 00, 01, as well as other RBF drivers 
and descriptors, should all end up with 
the same block number when you boot 
up. 

If you have a problem but cim boot 
up, run DirM. Note the first number on 
the lines for those modules. If they 
differ, you may have found the trouble. 
Try another Os9gen boot list order by 
using your editor to move a module 
name or two in your boot list file -
either from before the RBF modules to 
after them or vice versa. Remember, 
your goal is to make those RBF-type 
modules wind up in the same 8K block 
of memory. 

A common first try is to simply move 
the In it module to the end of the list. 
This has worked for many people . 
Because no one actually knows what 
causes this problem, Darling recom­
mends that you do not make backups 
of important disks until you've tried out 
the drivers for a couple of days. How-
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RSDos -cmd [-mod] devi ce-name [DDS-pa th ] (OS9-path] Switches 

-dir for a directory listing of an RS-DOS disk 
-get to import a file from an RS-DOS disk 
-del to delete a file from an RS-DOS disk 
-put to export a file to an RS-DOS disk 

Modifiers 

-b for type 0: BASIC binary type program 
- d for type 1: BASIC data file 
-m for type 2: executable machine language program 
- t for type 3: text editor source file 
-a for ASCII format (default is binary) 
- f=n sets the file type to n (n = 0-255) 

Figure 1 

ever, if you can format new disks with 
no difficulty and can copy large files 
such as OS9boot to another disk with­
out errors, you are most likely in good 
shape. 

When you buy the Super Controller 
II, you get several extra utilities . RS­
DOS from Ipa tch author Bob Santy is 
one that is sure to please. This import / 
export utility displays directories , 
transfers files to and from a Color 
Computer RS-DOS diskette and de­
letes files from RS-DOS diskettes. 

The syntax and a list of switches and 
modifiers accepted by RSDos. os9 are 
shown in Figure 1. 

Tony DiStefano plans to add a com­
bination clock, parallel port and serial 
port card to the Disto lineup soon. This 
card can be installed inside the SC-ll 
and means you may no longer need to 
use the Multi-Pak Interface. Rumor 
control has it that another board with 
four devices will be available from CRC 
in the not-too-distant future. 

I lo'j 
FD 502 Double-Sided 40-trftc~ rSv I 
Secondary Drive Fix j;J'fiC\ \) 

When I read Kevin Darling's descrip­
tion of the boot list order problem in the 
Disto Super Controller II driver docu­
mentation, it reminded me of another 
problem he mentioned . The Color 
Computer normally turns on both drive 
motors , even though it selects only one 
drive for access at a time. This ensures 
that when you are running a copy utility 
to move files between drives, you need 
not wait for a drive to spin up to 300 
rpm each time your program switches 
from Drive 0 to Drive I . Because of this 
conve nt ion, all disk drivers for the 
Color Computer assume that all drives 
are ready to use if the motor line is on. 
In the past this has been true. 
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Now for the "gotcha!" The second 
disk drive used in the two-drive FD 502 
cases has a jumper inadvertently mis­
placed . These drives ignore the motor 
line and spin only when selected. This 
means that every time you see your 
Drive I light go on, it takes a fraction 
of a second for it to get up to speed. 
When the light goes out, the drive stops. 
This makes disk operations unreliable. 

You may not have a problem while 
running RS-DOS programs because 
they normally run at I MHz. If you are 
using OS-9 with the vanilla Level II 
CC3Disl< module , you may have occa­
sional problems - especially when 
copying from /00 to /01. If you are 
using the new Disto Super Controller II 
with the no-halt drivers , you must fix 
the jumper. 

To see if your drive acts this way, 
loosen the four outside screws that hold 
the case together. Observe the top of 
Drive 1 while trying PDI<E &.HFF 40, 2. If 
the motor and light come on, you need 
to change the jumper. To do this , re­
move the top drive. Remove the two 
screws holding the fan and lay it back 
out of the way. Now, pull off the black/ 
yellow/ red power cable and the main 
34-wire control cable. Slide the drive 
out, being careful to hold it up so it 
doesn't fall on the bottom drive. Re­
move the two flat plastic head / sensor 
cables that connect to the circuit board 
by lifting up on the top of the plastic 
block they plug into. This releases the 
tension lock on the cables so that they 
will pull out easily. 

Also, remove the four-pin cable that 
leads forward to the index-hole and 
write-protect sensors. Flip the drive 
over and remove the three screws that 
hold the circuit board. Remove the two 
cables attached to the motors. Look at 

the top of the circuit board, and note 
where the cable to the controller plugs 
in. You should see two small bare-wire 
jumpers soldered to the board; ignore 
the one near Pin 34. On the side nearest 
Pin 2 of the 34-pin edge card, in one of 
two sets of holes marked '5' you'll find 
another. Remove or clip it, then run a 
wire between the other marked set of 
holes. Be careful when you solder in the 
new jumper. 

Put everything back together and 
type POI<E &.HFF 40, 2. The light should 
come on, but the motor will not be 
running. Now type POI<E &.HFF 40, 8 . 
The motor should come on but the light 
should stay out. Try PDI<E &.HFF 40, 10. 
The motor and light should both come 
on. Finally, type PDI<E &.HFF40, 0. Both 
the motor and light should go off - you 
passed the test! 

Chris Burke - A Rising OS-9 Star 
Chris Burke and his wife, Trisha, sell 

OS-9 and RS-DOS hard disks and OS-
9 utilities . They live in Schaumburg, Ill., 
only two miles from the site of RAIN­
BOWfest Chicago . Their Color 
Computer adventure began in 1982 
when they bought a Color Computer 
with Level I OS-9 for $500. They bought 
it because it was the least expensive 
graphics-based computer available at 
the time and because the 6809 is a good 
processor. "I couldn't find a better value 
anywhere," Burke said. 

Burke started out writing programs 
in Extended Color BASIC, but he soon 
added OS-9 and discovered that he 
really liked it. "OS-9 was like UNIX, 
and I was familiar with UNIX. OS-9 
made a lot of sense because of its 
modular structure. 

"Before long, I set up some quad 
density drives and got involved with the 
local OS-9 Users Group. I made a 
presentation one evening to show them 
how to put these big drives on the 
CoCo. A lot of people went out and did 
it. I wrote a lot of 'fun' OS-9 stuff ­
device drivers, etc. - and added a lot 
of hardware. I even built something like 
the Super Board. But I still wasn't in 
business," Burke said. 

Burke thought the quad density 
drives were nice but decided he needed 
something more. "I saw a few hard 
drives advertised in RAINBOW for about 
$900," he said. "Unfortunately, that was 
out of the question - I didn't have that 
kind of money. Luckily, I noticed a few 
drives advertised in Byte magazine for 
$450 a few months later. I knew a little 
bit about the drives, so I went to work 
and got OS-9 Level I running on a hard 



drive. Then I got OS-9 Level II and 
wrote another driver. 

"This was about two years ago and we 
still weren't in business, but about that 
time, Trisha and I noticed one of Marty 
Goodman's columns in RAINBOW. He 
was telling why Color Computer hard 
drives were so expensive, while IBM 
hard drives were cheap. We were al­
ready using an IBM drive on our Color 
Computer, so the 'light' went on and we 
decided to go in business. Our only 
product was an OS-9 hard disk interface 
called the CoCo-XT." 

Burke still doesn't sell the drives -
just the interface and the software. He 
hasn'tjumped into this arena because he 
believes everyone knows you can still 
get a better deal on an IBM drive 
through one of the large discount 
houses. Later Burke added a real-time 
clock with battery backup to his XT and 
called it the XT-RTC. 

He showed both interfaces at local 
computer clubs and RAINBOWfest 
Princeton. "That was our first public 
offering, and our products were well­
received. A few people were hesitant 
because they had never heard of us 
before; when they saw our $450 price, 
they thought we were setting them up. 
Then people started calling and asking 
if they could sell for us - Sugar Soft­
ware, Howard Medical, FHL ali 
wanted to sell Burke's hard disk inter­
face . 

"Before we came along, hard disks 
had been a closed market. For a long 
time there was only Owl-Ware. Then 
Disto added a hard disk interface to its 
line. Ours was something dealers could 
sell, so we put it in distribution imme­
diately." 

After this initial success, Chris and 

Trisha started expanding their product 
line. They added Hyper-/0, a program 
that lets you use a hard drive under 
BASIC. It is OS-9 compatible and stores 
art entire floppy image as one OS-9 file. 
You can delete or add a whole floppy 
at the same time. This means you can 
run OS-9 and RS-DOS programs from 
the same hard drive, although not 
concurrently. Hyper-/0 gives RS-DOS 
users the advantage of making their 
floppy images any size. 

The floppy on your hard disk can 
look like a double-sided 80-track, a 3-
megabyte drive, or whatever. Another 
nice thing about Hyper-/0 is the fact 
that it gives you the ability to add 
utilities to transfer files from OS-9 to 
RS-DOS - on a hard drive or a floppy. 
Burke also gives you a patch that lets 
the OS-9 assembler create RS-DOS 
programs. After you assemble them, 
you can copy them to an RS-DOS 
directory. 

Yet, for Burke, Hyper-/0 was only a 
beginning. Before long, he found him­
self designing RSB, which stands for 
Radio Shack BASIC. "People say they 
don't like OS-9 because it's hard to use 
and hard to learn," Burke said . "I don't 
believe it is hard to use. I believe it's 
different from what they have learned. 
What they mean when they say OS-9 is 
hard to use is that when they type run 
game it doesn't work." 

RSB uses the same command syntax 
as Hyper-/0, but it runs in an OS-9 
shell. All of the Radio Shack Basic 
graphics commands have been modified 
to use OS-9 Level II system calls . 
"When you run RSB the first time, we 
take the BASIC code in ROM and move 
it to your hard disk," Burke said . "Then 
we patch the 1/0 drivers to make system 

calls and patch the code to make it 
relocatable . Since we only had to 
change about 10 percent of code, RSB 
was a reasonable project." 

Burke's goal is to make OS-9 appear 
friendly to people who use RS-DOS 
regularly. He believes that once they 
start using RSB, they will become 
familiar with OS-9's features - the 
spoolers, hard drives, additional serial 
ports, etc. - because RSB uses OS-9 
drivers. "At the same time they are 
running RSB, they will be able to flip 
over to another window and use an OS-
9 application program. In fact , because 
of OS-9 RSB users will even be able to 
run several different RS-DOS pro­
grams in different windows at the same 
time. All of this will be going on con­
currently!" Burke said. 

Burke is presently working on 
MUSE, an 5cf driver for music that 
will play a string from RSB. Since he 
is writing it as a device driver and device 
descriptor named /MU, you will be able 
to use it with your Radio Shack Sound 
Pack or the Super Voice cartridge from 
Speech Systems. In fact, you will have 
a no-halt music device in a sense, be­
cause the two boards take a string and 
play it. The Level II internals will 
generate the sounds. 

Another OS-9 utility marketed by 
Burke & Burke is EZGen, a boot file 
editor similar to the Sugar Software 
Pa tcher utility. With it , when you get 
an upgrade of a device driver, you need 
only type EZGen / d0 /os9boot, link to 
Cc3d i sl< and thert type u, followed by 
a path list to the new driver. EZGen will 
pull out the old driver and put the new 
one in your boot file, making sure your 
boot file stays contiguous. 

Burke & Burke also markets a utili-

"Assembly Language Programming for the CoCo" (The Book) and the CoCo 3 (The Addendum). 
Prof essionall y produced (not just skimpy technical specifications) . THE CoCo reference books . 

THE BOOK - 289 pages of teaching 
assembly language for the CoCo 1 & 2. 
It 's used as a school text and is an 
intra to Computer Science. It describes 
the 68 09E instructions, subroutines, 
interrupts, stacks , programming 
philosophy, and many examples. Also 
covered are PIAs, VDG, SAM, kybd, 
jystk, sound, serial port, and using 
cassette and disk . $18 .00 + $1.50 s/h. 

THE ADDENDUM - Picks up 
where the BOOK left off. Describes 
ALL the CoCo 3 enhancements & how 
to use them with assembly language. 
The most complete GIME spec. 
WOW - Super-Res Graphics, 
Virtual Memory, New Interrupts, 
and more inform,.tion not available 
elsewhere . Find out what the CoCo 3 
can really do. $12 .00 + $1.00 s/h . 

COCO 3 SPECIAL US check or money 
order. RI orders 
add 6% sales tax 

Start your CoCo 
library right. 
See what the CoCo 
can really do and 
save money - buy 
the BOOK and 
ADDENDUM 
for only $27.00 + 
$2 .00 s/h . 

TEPCO 
68 James Court 

Portsmouth, lU 02871 

See Us On DELPH I 
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ties disk that features Wild and Mv. 
W i 1 d has a recursive option and can 
handle commands like wild -l<p asm 
*.src o* or wild del c. temp*. Mv 
will move a directory entry from one 
point on the tree to another. When it 
runs, it moves the directory entry to a 
different directory, leaving the files in 
the same directory. 

All Burke & Burke utilities are writ­
ten in C, while all device drivers are 
written in assembly. Why does Chris 
Burke use OS-9? "Because like UNIX 
it's modular," he said. "When you add 
something, you don't need to learn a 
whole bunch of stuff over again. When 
you add a hard drive , it acts just like a 
floppy drive. Besides, it does multi­
tasking and uses windows. 

"The OS-9 windows are far better 
than MS-DOS windows because they 
are true multitasking windows," Burke 
said . "MS Windows is merely a 'kluge' 
on top ofMS-DOS. Besides, if you time 
the Color Computer 3 running OS-9 
Level II against an IBM XT, you'll find 
the CoCo is faster in most applica­
tions." 

What does Burke see in the future for 
OS-9? "I think we need to get a lot of 
people writing OS-9 software. We need 
to get some good programs that will 
attract users. Once more users are 
attracted , more people will want to 
write programs. I think OS-9 has a 
really good future because it's a really 
good operating system. The 68K ver­
sion is the standard for compact disk 
interaction, and someday there will be 
software running on OS-9 that is just as 
good as any running on MS-DOS." 

Our Listing 
This month we give you the frame­

work of Gfx3. Feel free to tailor it to 
meet your desires. Once you type this 
subroutine package in and pack it, you 
can merge it with Gfx2 and tap the 
functionality built into OS-9's Wind In t 
manager interactively from within your 
BAS!C09 programs - just like you use 
the graphics primitives with Gfx2 now. 

The day I started this month's col­
umn, I received an E-mail letter with 
WizPro attached from author Bill 
Brady. You won't believe your eyes. 
WizPro is not only the first 128K pro­
gram for the Color Computer 3 - it's 
the first extendable communications 
program for the CoCo 3. Digest that 
thought for a while, and I'll be back to 
tell you more about this fantastic prod­
uct next month. Until then, keep on 
hacking! D 
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The listing: Gfx3 

PROCEDURE 
0000 
0035 
0060 
0061 
0068 
0074 
0087 
0088 
OOAD 
OOB6 
OOB7 
OOC2 
OOCD 
OOE4 
OOF7 
OlOE 
0121 
012C 
0137 
0138 
013F 
0146 
014E 
0156 
015E 
0166 
016E 
0176 
017E 
0186 
018E 
0196 
019E 
01A6 
01AE 
01B6 
01BE 
01C6 
01CE 
01D6 
01DE 
01E6 
01ED 
01F4 
01F5 
0201 
0210 
0217 
0220 
022F 
0230 
0242 
0243 
0244 
0245 
0258 
0284 
0286 
0288 
0289 
02A3 
02C1 
02EO 
02FF 
031D 
033B 
0359 
0376 
0378 
037A 
037C 
037E 

gfx3 
(* Add Basic09 functions to use Windint functionality 
(*Syntax: run gfx3([path,]"Action",params) 

PARAM path:BYTE 
PARAM action:STRING[12] 
PARAM one,two,three,four:INTEGER 

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

DIM F_Icpt,F_S1eep:BYTE 
DIM I_Getstt,SS_MnSe1:BYTE 
DIM I SetStt,SS MsSig,Stdin,SS GIP,SS Mouse:BYTE 
DIM ss_sbar,ss_~set,ss_umbar,gs_mous;:BYTE 
DIM gs_opt,ss_ssig,ss_re1,ss_scsiz,gs_pa1t:BYTE 
DIM gs_kysns,ss_styp,ss_fbrg,ss_mtyp:BYTE 
DIM MouseSig,Follow:INTEGER 
DIM Grp_Ptr,Ptr_Arr:BYTE 

Grp_Ptr:-202 
Ptr Arr:•1 
F_Icpt:•$09 
F_Sleep:•$0A 
I_Getstt:•$8D 
I_SetStt:•$8E 
SS_MsSig:•$8A 
SS_MnSel:•$87 
SS_GIP:•$94 
SS_Mouse:•$89 
ss_sbar :•$88 
ss_wnset:•$86 
ss_umbar:•$95 
gs_opt:•$00 
ss_ssig:•$1A 
ss_rel:•$1B 
ss_scsiz:•$26 
gs_palt :•$91 
gs_kysns :•$27 
ss_styp:•$93 
ss_fbrg :•$96 
ss_mtyp:•$92 
Fo1low:-1 
MouseSig:•10 

DIM EndStr:STRING[1] 
DIM Nu1l,Ca11Code,FunCode:BYTE 
Null:•O 
EndStr:•CHR$(Null) 
Std0ut :•1 \Stdin:•O 

(* End definitions 

IF LEFT$(action,1)~"-" THEN GOSUB 10000 
ON act GOSUB 1000,2000,3000,4000,5000,6Q00,7000,8000,9000 
END 

END IF 

IF action-"ss . sbar" THEN act:-100 
ELSE IF action~"ss.wnset" THEN act:-200 

ELSE IF acticin-"ss.umbar" THEN act:-300 
ELSE IF action-"ss .mnse1" THEN act:

1

-400 
ELSE IF action•"ss.msig" THEN act:-500 

ELSE IF action-"ss.mous" THEN act:•600 
ELSE IF action•"gs.mous" THEN act:-700 

ELSE IF action•"ss.gip" THEN act :-800 
END IF 

END IF 
END IF 

END IF 
END IF 



0380 
0382 
0384 
0386 
0387 
03AF 
03Bl 
03B2 100 
03BD 
03C9 
03D5 
03FB 
0423 
0425 
0426 200 
0443 
044F 
045B 
0485 
04A4 
04B3 
04B5 
04B6 300 
04D3 
04DF 
04EB 
04ED 
04EE 400 
04FD 
0509 
0511 
0520 
0545 
056C 
056E 
056F 500 
057E 
058A 
05B7 
05BF 
05CE 
05DO 
05Dl 600 
05EO 
05EC 
0610 
0633 
063B 
064A 
064C 
064D 700 
065C 
0668 
068E 
0696 
06A5 
06CA 
06CC 

END IF 
END IF 

END IF 

ON act GOSUB 100,200,300,400,500,600,700,800 
END 

CallCode:-I_SetStt 
Regs.a:-path 
Regs.b:-ss_sbar 
Regs.x:-one \(* contains horiz position 
Regs.y:-tvo \(* contains vertical postion 
RETURN 

CallCode:-I_SetStt \(* Set Status Code 
Regs.a:-path 
Regs.b:-ss_wnset 
Regs.x:-one \(*address of window structure 
Regs.y:-two \(* winqow type code 
RUN SysCall(CallCode,Regs) 
RETURN 

CallCode:-I SetStt \(* Set Status Code 
Regs.a:-path 
Regs.b:-ss_umbar 
RETURN 

Regs.a:-path 
Regs.b:-SS_MnSel 
CallCode:-I Getstt 
RUN SysCall(CallCode,Regs) 
one:-Regs.a \(* contains Menu ID Number 
two:-Regs.b \(*contains Menu Item Number 
RETURN 

Regs.a:-path 
Regs.b:-SS_MsSig 
Regs.x:-one \(* contains requested signal code 
CallCode:-I_SetStt 
RUN SysCall(CallCode,Regs) 
RETURN 

Regs.a:-path 
Regs.b:-SS_Mouse 
Regs.x:-one \(* Update j timeout info 
Regs.y:-two \(* Follow-1, NoFollow-0 
CallCode:-I SetStt 
RUN SysCall(CallCode,Regs) 
RETURN . 

Regs.a:-path 
Regs.b:-SS_Mouse 
Regs.x:-one \(* aqdress of mouse packet 
CallCode:-1 Getstt 
RUN SysCall(CallCode,Regs)-
one:-Regs.x \(* address of mouse packet 
RETURN 

06CD 800 Regs.a:-path 
06DC Regs.b:-SS_GIP 
06E8 Regs.x:-one \(* Resolution, Port Location 
0710 Regs.y:-two \(*Repeat start, repeat delay 
0739 CallCode:-1 SetStt 
0741 RUN SysCall(CallCode,Regs) 
0750 RETURN 
0752 
0753 1000 CallCode:-I_Getstt 
075E Regs.a:-path 
076A Regs.b:-gs_opt 
0776 Regs.x:-one \(*packet address of options 
079E RUN SysCall(CallCode,Regs) 
07AD RETURN 
07AF 
07BO 2000 CallCode:-1 SetStt 
07BB. Regs.a:-path 

Submitting 
Material 

To Rainbow 
Contributions to THE RAINBOW 

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

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

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

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

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

Please do not submit material 
currently submitted to another 
publication. 
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Protect and highlight 
your important 
magazine collection 
with sturdy 
RAINBOW binders 

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

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

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

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

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

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

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

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

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

Know Where to Look 
You IJ)ay purchase the "Official And Compleat Index 

To THE RAINBOW" for $1 when you purchase a set 
of binders. This comprehensive index of RAINBOW's 
first three years (July 1981 through July 1984) is 
usually priced at $2 ~50. 

__ YES. Please send me ___ set(s) of RAINBOW binders 
Take advantage of these special offers with your binder purchase: 

__ Save $1 off the single issue cover price for back issues. Minimum order of 6 magazines. Please 
enclose a back issue order form from a recent issue indicating magazines wanted. 

__ Purchase the "Official and Compleat Index to THE RAINBOW" for $1. (Regular price $2.50.) 

(These offers good only with the purchase of a RAINBOW binder set) 

Name --------------------------------------------------------------------------
Address 
City State ZIP ____________ __ 
0 My check in the amount of is enclosed . (In order to hold down costs, we do not bill.) 

Charge to : 0 VISA 0 MasterCard 0 American Express 

Account Number Expiration Date ____________ __ 
Signature 

Mail to : Rainbow Binders, The Falsoft Building, P.O. Box 385, Prospect, KY 40059. 

Binders are $13.50 per two-binder set plus $2.50 shipping and handling. If your order is to be sent via U.S. mail to 
a post office box or foreign country, please add $2. Kentucky residents add 5% sales tax. U.S. cu rrency only, please. 
In order to ho ld down non-editorial costs, we do not bill. · 

For credit card orders call (800) 847-0309, 8 a.m. to 5 p.m. EST 
All other inquiries call (502) 228-4492. 



07C7 
0703 
0800 
080F 
0811 
0812 
0810 
0829 
0835 
0844 
0846 

Regs.b:-ss ssig 
Regs.x :-on; \(* contains requested signal code 
RUN SysCall(CallCode,Regs) 
RETURN 

3000 CallCode:ci_SetStt 
Regs.a:-path 
Regs.b:-ss_rel 
RUN SysCall(CallCode,Regs) 
RETURN 

0847 4000 CallCode:•I_SetStt 
0852 Regs.a:-path 
085E Regs . b:-ss scsiz 
086A RUN SysCall(CallCode,Regs) 
0879 one: - Regs .x \(* contains number of columns 
08Al two:-Regs.y \(* contains number of rows 
08C6 RETURN 
08C8 
08C9 5000 CallCode:•I Getstt 
0804 Regs.a:-path 
08EO Regs.b:-gs_palt 
08EC RUN SysCall(CallCode,Regs) 
08FB RETURN 
08FO 
08FE 6000 CallCode:•I Getstt 
0909 Regs.a:-path 
0915 Regs.b:-gs_kysns 
0921 RUN SysCall(CallCode,Regs) 
0930 one:-Regs.a \(* contains keyboard scan info 
0959 RETURN 
095B 
095C 7000 CallCode:•I Getstt 
0967 Regs.a:-path 
0973 Regs.b:-ss_styp 
097F RUN SysCall(CallCode,Regs) 
098E one:-Regs.a \(* contains screen type code 
09B5 RETURN 
09B7 
09B8 8000 CallCode:•I Getstt 
09C3 Regs.a :-path 
09CF Regs.b:-ss_fbrg 
09DB RUN SysCall(CallCode,Regs) 
09EA one:-Regs.a \(* contains foreground palette reg. no. 
OAlC tvo:-Regs.b \(* contains background palette reg . no. 
0A4E three:-Regs.x \(* least sig . byte of border palette no . 
0A81 RETURN 
0A83 
0A84 9000 CallCode:•I SetStt 
0A8F Regs.a:-path 
0A9B Regs.b: - ss_mtyp 
0AA7 Regs.x:-one \(* contains monitor type 
OACB RUN SysCall(CallCode,Regs) 
DADA RETURN 
OADC 
OADO 10000 IF action•"_gs_opt" THEN act:•lOOO 
OAFB ELSE IF actionc" ss ssig" THEN act:-2000 
OBlA ELSE IF action:" ~s rel" THEN act :-3000 
OB38 ELSE IF action• " ss scsiz" THEN act: -4000 
OB58 ELSE IF action:" gs palt" THEN act:•SOOO 
OB77 ELSE IF action:" ;;;gpb" THEN act: -6000 
OB93 ELSE IF action:" styp" THEN act:•7000 
OBAF ELSE IF action:" fbrg" THEN act :-8000 
OBCB ELSE IF action:"_mtyp" THEN act:-9000 
OBE7 ENDIF 
OBE9 ENOIF 
OBEB ENOIF 
OBEO ENDIF 
OBEF ENDIF 
OBFl ENDIF 
OBF3 ENOIF 
OBF5 ENOIF 
0BF7 
OBF9 
OBFB 

ENOIF 
RETURN 

About 
Your 

Subscription 

Your copy of THE RAINBOW is 
sent second class mail. You 
must not ify us of a new address 
when you move . Notif ication 
should reach us no later than 
t he 15th of the month prior to 
t he month in which you change 
your address. Sorry, we cannot 
be responsib le for sending 
another copy when you fai l to 
notify us . 

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

For Canad ian and other non­
U.S. subscribers, there may be 
a mai l ing address shown that is 
different from our ed itoria l of­
fice address. Do not send any 
correspondence to that ma il ­
ing address . Send it to our edi­
toria l offices at Falsoft, Inc , 
The Falsoft Building , P.O . Box 
385, Prospect , KY 40059 . This 
applies to everyone except 
those w hose subscriptions are 
t hro ugh our d istributor in Aus­
tra l ia. 
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Racksellers 

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

ALABAMA GEORGIA MASSACHUSETTS (cont'd) 
Birmingham Jefferson News Co. Atlanta Border's Ipswich Ipswich News 
Brewton McDowell Electronics Bremen Bremen Electronics/Radio Shack Littleton Computer Plus 
Florence Anderson News Co. Forest Park Ellers News Center Lynn North Shore News Co. 
Greenville M & B Electronics Jesup Radio Shack Swansea Newsbreak, Inc. 
Madison Madison Books Thomasville Smokehouse Newsstand 
Montgomery Trade 'N' Bocks Toccoa Martin Music Radio Shack MICHIGAN 
Tuscaloosa Injun John's, Inc. Allen Park Bock Nook, Inc. 

ALASKA 
IDAHO Birmingham Border's Book Shop 

Fairbanks Arrow Appliance/Radio Shack 
Boise Bock Shelf, Inc. Durand Robbins Electronics 
Moscow Johnson News Agency E. Detroit Merit Bock Center 

Electronic World Harrison Harrison Radio Shock 
ARIZONA ILLINOIS Hillsdale Electronics Express/Radio Shock 
Cottonwood A & W Graphics Co. Belleville Software or Systems Holland Fris News Company 
Lake Havasu Champaign Bookmark Lowell Lowell Electronics 

City Bock Nook Chicago B. Dolton Booksellers Muskegon The Eight Bit Comer 
Phoenix TRI-TEK Computers Decatur Bock Emporium Niles Michiono News Service 
Tempe Bocks. Etc. K-Mort Plaza Perry Perry Computers 

Computer Library Northgote Moll Riverview Riverview Bock Store 
Tucson Anderson News Co. East Moline Bock Emporium Roseville New Horizons Bock Shop 

ARKANSAS 
Evanston Norris Center Bookstore 

MINNESOTA Kewanee Bock Emporium 
Fayetteville Vaughn Electronics/Radio Shack Lisle Book Nook Burnsville Shinder's Burnsville 
Ft. Smith Hot Off the Press Newsstand Lombard Empire Periodicals Crystal Shinder's Crystal Gallery 
Little Rock Anderson News Co. Newton Bill's TV Radio Shock Edina Shinder's Leisure Lone 

CALIFORNIA Paris Bock Emporium Minneapolis Shinder's (2 Locations) 

Berkeley Lyon Enterprises Peoria Book Emporium Minnetonka Shinder's Ridge Square 
Roseville Shinder's Roseville 

Citrus Heights Software Plus Sheridan Village 
St. Paul Shinder's Annex 

Grass Volley Advance Radio, Inc. Westlake Shopping Center 
Shinder's Maplewood 

Hollywood Levity Distributors Illinois News Service 
Shl)"lder's St. Pauls 

Stef-Jen, Inc. Springfield Bock Emporium 
Willmar The Photo Shop 

La Jolla Butler & Moyes Booksellers Songamon Center North 
Los Angeles Circus of Bocks (2 Locations) Town & Country Shopping Ctr. MISSOURI 
Marysville Bocklond Sunnyland Bock Emporium Farmington Roy's TV & Radio Shock 
Napa Bookends Bookstore West Frankfort Paper Place Flat River Roy's TV & Radio Shock 
Oakland DeLauer's News Agency Wiheeling North Shore Distributors Florissant Bock Brokers Unlimited 
Rancho Jefferson City Cowley Distributing 

Murieta Software Plus INDIANA Kirksville T&R Electronics 
Sacramento Delbert's Reoderamo Angola D & D Electronics St. Louis Book Emporium 

Tower Magazine Radio Shock St. Robert Bailey's TV & Radio 
Son Francisco Bocksmith Berne While Cottage Electronics MONTANA 

Bockworks Bloomington Book Corner Butte Plaza Bocks Castro Kiosk Columbus Micro Computer Systems. Inc. 
Santa Monico Midnight Special Bookstore Crawfordsville Koch's Bocks NEBRASKA 
Son Jose Computer Literacy Bookshops Dyer Miles Bocks Lincoln Nebraska Bookstore 
Santo Rosa Sawyer's News. Inc. Franklin Gallery Bock Shop Omaha Nelson News 
Stockton Harding Way News Ft. Wayne Mlchiana News Service NEVADA Paperbacks Unlimited Garrett Finn News Agency, Inc. Corson City Bookcellor Sunnyvale Computer Literacy Indianapolis Bocklond, Inc. 
Torrance El Camino College Bookstore Borders Bockshop 

Las Vegas Hurley Electronics 

Delmar News 
Steve's Books & Magazines 

COLORADO 
Indiana News NEW HAMPSHIRE Aurora Aurora Newsstand 

Colorado Southside News Keene Radio Shack Associate Store 

Springs Hathaway's Lebanon Gallery Bock Shop Manchester Bockwrights 

Denver News Gallery Martinsville Radio Shack West Lebanon Verham News Corp. 
Glenwood Richmond Voyles News Agency, Inc. 

NEW JERSEY 
Springs The Bock Train Wabash Milling's Electronics 

Atlantic City Atlantic City News Agency 
Grand IOWA Cedar Knolls Village Computer & Software 

Junction Reodmore Bock & Magazine Davenport Interstate Bock Store Clinton Micro World II 
Longmont City Newsstand Des Moines Thockery's Bocks, Inc. Pennsville Dove's Elect. Radio Shack 

DELAWARE Fairfield Kremers Books & Gifts Rockaway Software Station 

Middletown Delmar Co. KANSAS NEW MEXICO 
Newark Newark Newsstand Hutchinson Crossroads. Inc. Alamogordo New Horizons Computer Systems 
Wilmington Normor, Inc.-The Smoke Shop Topeka Palmer News. Inc. Albuquerque Page One Newsstand 

DISTRICT OF COLUMBIA Town Crier of Topeka. Inc. Santo Fe Downtown Subscription 

Washington. Wellington Dondy's/Radio Shack Dealer 
NEW YORK 

DC Chronichles Wichita Lloyd's Radio 
Amherst Village Green-Buffalo Bocks 

NewsRoom KENTUCKY Brockport Lift Bridge Bock Shop. Inc. 
World News. Inc. Hazard Daniel Boone Gulf Mart Brooklyn Cromland. Inc. 

FLORIDA Henderson Matt's News & Gifts Elmira Heights Southern Tier News Co., Inc. 
Boca Raton Great American Bock Co. Hopkinsville Hobby Shop Fredonia On Line: Computer Access Center 
Clearwater The Avid Reader Louisville Hawley-Cooke Booksellers (2 Locations) Hudson Falls G.A.West&Co. 
Cocoa The Open Door Middletown Software City Huntington Oscar's Bockshop 
Dania Dania News & Bocks Paducah Radio Shock Johnson City Unicorn Electronics 
Davie Software Plus More LOUISIANA New York Barnes & Noble-Soles Annex 
Ft. Lauderdale Bob's News & Book-Store Baton Rouge City News Stand Coliseum Bocks 

Clarks Out of Town News Lockport TV Doctor/Radio Shack Eastern Newsstand 
Mike's Electronics Distributor New Orleans Sidney's News Stand Uptown Grand Central Station, Track 37 

Gainesville Paper Chase Monroe The Bock Rack 200 Pork Ave .. (Pan Am #1) 
Jacksonville Bock Co. 55 Water Street 
North Miami MAINE World Trade Center #2 

Beach Almer Bookstore Bangor Magazines. Inc. First Stop News 
Panama City Boyd-Ebert Corp. Brockton Voyager Bookstore Idle Hours Bookstore 
Pensacola Anderson News Co. Caribou Radio Shack International Smoke Shop 
Pinellas Pork Wolf s Newsstand Oxford Bocks-N-Thlngs Jonll Smoke 
Sou th Sanford Radio Shack Penn Bock 

Pasadena Poling Place Bookstore 
MARYLAND Software City 

Starke Record Junction. Inc . 
College Park University Bookstore State News 

Radio Shock Dealer Wolden Bocks 
Sunrise Sunny's at Sunset MASSACHUSETTS World Wide Media Services 
Tallahassee Anderson News Co. Boston Eastern Newsstand Pawling Universal Computer Service 

DuBey<s News Center Brockton Voyager Bookstore Rochester Village Green 
Titusville Computroc Cambridge Out Of Town News World Wide News 
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NORTH CAROLINA 
Cary News Center in Cary Village 
Chapel Hill University News & Sundry 
Charlotte Newsstand lnfl 
Hickory C' Books & Comics 
Jacksonville Michele's, Inc. 
Kernersville K & S Newsstand . 
Manon Boomers Rhythm Center 
Winston-Salem K & S Newsstand ( 3 Locations) 

Rainbow News ltd. · 

OHIO 
Akron 
Canton 
Chardon 
Cincinnati 
Cleveland 
Columbiana 
Columbus 

Dayton 

Dublin 
Fairborn 

Findley 
Kent 
Lakewood 
lima 
Miamisburg 
Parma 
Toledo 
Warren 
Xenia 
Youngstown 

OKLAHOMA 
Oklahoma 

City 
Taklequah 
Tulsa 

OREGON 
Eugene 
Portland 

Salem 

PENNSYLVANIA 
Allentown 
Altoona 
Bryn Mawr 
Corry 
Danville 
Feasterville 
King of Prussia 
Malvern 
Reading 
Temple 
West Chester 
Wind Gop 
York 

RHODE ISLAND 
Newport 

SOUTH CAROLINA 

Churchill News & Tobacco 
little Professor Book Center 
Thrasher Radio & lV 
Clnsoft 
Erievlew News 
Fidelity Sound & Electronics 
B5Software 
Micro Center 
The Newsstand 
Books& Co. 
Huber Heights Book & Card 
Wilke News 
Wright News & Books 
Book Barn 
News-Readers 
Wilke's University Shoppe 
Open Book · 
The News Shop 
lakewood International News 
Edu-Caterers 
Wilke News 
Bookmark Newscenter 
Leo's Book & Wine Shop 
Book Nook, Inc. 
Fine Print Books 
Plaza Book & Smoke Shop 

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

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

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

Bellevue News 

Charleston Hts. Software Haus. Inc. 
Clemson Clemson Newsstand 
Florence Ray's #1 
Greenville Palmetto News Co. 
Spartanburg Software City 

TENNESSEE 
Brentwood 
Chdttonoogo 

Dickson 
Knoxville 

Memphis 
Nashville 

Smyrna 

TEXAS 
Big Spring 
Desoto 
Elgin 
Harling ton 

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

Poncho's News 
Maxwell Books 
The Homing Pigeon 
Book Mark 

UTAH BRITISH COLUMBIA (cont'd) 
Provo Valley Book Center Coquitlam Cody Books lTD 

VIRGINIA Coortenay Rick's Music & Stereo 
Danville K & S Newsstand Dawson Creek Bell Radio & lV 
Hampton Benders Golden Taks Home Furnishings 
Norfolk 1-0 Computers Kelowna Telesoft Marketing 

Richmond 
Turn The Page Langley Langley Radio Shack 
Volume I Bookstore Nelson Olivers Books 

WASHINGTON 
New West-

Port Angeles Port Book & News 
minster Cody Books LTD 

Seattle Adams News Co .. Inc. 
Parksville Parksville lV 

Bulldog News 
Penticton D.J.'s 

Tacoma B & I Magazines & Books Sidney 
Four Corner Grocery 

Nybbles 'N Bytes 
Sidney Electronics 

Smithers Wall's Home Furniture 
WEST VIRGINIA Squamlsh Kotyk Electronics 

· Huntington Nick's News Vancouver Act~e Components 
Logan Stan's Electronics & Radio Shack Friendlyware Computers 
Madison Communications. LTD Granville Book Co. 
Parkersburg Valley News Service Siliconnectlons Books LTD 
South 100MIIe 

Charleston Spring Hill News House Tip Top Radio & lV 

WISCONSIN MANITOBA 
Appleton Badger Periodicals Altona L.A. Wiebr Ltd. 
Cudahy Cudahy News & Hobby Lundar Goranson Elec. 
Kenosha R.K. News. Inc. Morden Central Sound 
Madison PicA Book The Pas Jodi's Sight & Sound 

University Bookstore Selkirk G.L. Enns Elec. 
Milwaukee Juneau Village Reader Virden Archer Enterprises 
Waukesha Holt Variety Winnipeg J & J Electronics Ltd. 

NEW BRUNSWICK 
ARGENTINA Moncton Jeffries Enterprises 
Cordoba Information Telecommunicatlones Sussex Dewitt Elec. 

AUSTRALIA NEWFOUNDLAND 
Blaxland Blaxland Computers Botwood Seaport Elec. 
Kingsford Paris Radio Electronics Carbonear Slade Realties 

CANADA: NOVA SCOTIA 
ALBERTA Halifax Atlantic News 
Banff Banff Radio Shack ONTARIO 
.Bonnyville Paul Tercier Angus Micro Computer Services 
Brooks Double "D'' A.S.C. Radio Shack 
Calgary Billy's News 

Aurora Compu Vision 

Claresholm Radio Shack Associated Stores 
Concord Ingram Software 

Drayton Valley Langard Electronics 
Exceter J. Macleane & Sons 

Edmonton CMDMicro 
Hanover Modern Appliance Centre 

Edson Radio Shack. asd 
Huntsville Huntsville Elec. 

Fairview D.N.R. Furniture & TV 
Kenora Donny "B" 

Fox Creek Fox City Color & Sound 
Kingston T.M. Computers 

A.S.C. Radio Shack 
Ustowel Modern Appliance Centre 

Ft. Saskatche-
South River MaxlV 

wan Ft. Mall Radio Shack. ASC 
Dennis TV 

Grande 
Toronto Gordon and Gotch 

Cache The Stereo Hut QUEBEC 
·Grande LaSalle Messageries de Presse Benjamin Enr. 

Centre The Book Nook Pont. Rouge Boutique Bruno Laroche 
Hinton Jim Cooper Ville St. Gabriel Gilles Comeau Em/Radio Shack 
lnnisfail l & S Stereo SASKATCHEWAN 
Lacombe Brian's Electronics 
Leduc Radio Shack Associated Stores 

Assiniboia T elstar News 

Lethbridge Datatron 
Est evan Kotyk Electronics 

Uoydminster lloyd Radio Shack 
Moose Jaw D&S Computer Place 

Okotoks Okotoks Radio Shack 
Niplwan Cornerstone Sound 

Peace River Radio Shack Associated Stores 
Regina Regina CoCo Club 

Tavener Software 
Software Supermarket 

St. Paul Walters Electronics 
Saskatoon EverybcOy's Software library 

Stettler Stettler Radio Shack 
Shellbrooke Gee. Laberge Radio Shack 

Strathmore Wheatland Electronics 
Tisdale Paul's Service 

Taber Pynewood Sight & Sound 
Unity Granrs House of Sound 

Westlock Westlock Stereo YUKON 
Wetaskiwln Radio Shack Whitehorse H & 0 Holdings 

BRITISH COLUMBIA 
Burnaby Compulit JAPAN 
Burns Lake VT. Video Works 
·campbell Tokyo America Ado, Inc. 

River TRS Electronics PUERTO RICO 
Chilliwack Charles Parker San Juan Software City 

A/so available at all B. Dalton Booksellers, and 
selected Coles and W.H. Smith in Canada, 
Waldenbooks, Pickwick Books, Encore Books, 
Barnes & Noble, Little Professors, Tower Book & 
Records, Krach's & Brentano's, and Community 
Newscenters. 
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Advertisers Index 

We encourage you to patronize our advertisers - all of whom support the Tandy Color 
Computer. We will appreciate your mentioning THE RAINBOW when you contact these firms. 

4-TECHS ..................... 129 
Adventure Novel ............... 67 
After Five Software ............ 143 
Alpha Products . . .............. 21 
Bob's Software ................. 45 
Burke & Burke ........... . .... 161 
Cer-Comp ............... 122, 123 
Cinsoft ........................ 39 
CoCo Cat Anti-Drug ........... 12 
CocoTech ..................... 41 
Cadis Enterprises .............. 81 
Cognitec ...................... 29 
Colorware ........... 18, 19, 22, 23 
Computer Center ........... . .. 93 
Computer Island ........ . ...... 69 
Computer Plus .................. 3 
D.P. Johnson ........ . . . .. . ... 179 
DATAMATCH, INC ............. 75 
Dayton Associates of 

W. R. Hall, Inc . ....... 130, 131 
Delphi ................... 118, 119 
Diecom ...................... IFC 
Disto/CRC ................... 113 
Dr. Preble's Programs ......... I BC 
E-Z Friendly Software ....... . . 177 
Easy Street Data Systems ..... 171 
Federal Hill ................... 101 
FoxWare . ..................... 95 
Frank Hogg Laboratory .... .46, 47 
GEnie ......................... 43 
Gimmesoft .................... 61 
Granite Computer Systems ..... 45 
Hard Drive Specialist .......... 155 
Hawkes Research 

Services .................. 101 
HawkSoft, Inc .................. 49 
Howard Medical ...... . ..... 66, 94 
J & R Electronics ............... 97 
Metric Industries ............... 55 
Micro Works, The .............. 63 
Microcom Software 9, 11, 13, 15,17 
Microtech Consultants 

Inc . ...................... 181 
MicroWorld .................... 57 
NRI Schools .................. . 99 
Owl-Ware ........... 145, 146, 147 
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Performance Peripherals ...... 121 
Perry Computers .............. 111 
Public Domain ...... . .......... 73 
PXE Computing ................. 7 
Rainbow Binder ............... 188 
Rainbowfest ................ 50, 51 
Rainbow Introductory Guide 

to Statistics ................ 7 4 
Rainbow on Tape and Disk ..... 52 
RAM Electronics ............... 81 
RTB Software ................. 129 
Rulaford Research ............ 149 
Sardis Technologies ...... . ... 173 
SD Enterprises ................. 25 

llil Call: 
Belinda Kirby 
Advertising Representative 
The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box385 
Prospect, KY 40059 

(502) 228-4497 

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

(502) 228-4492 

Second City Software ......... 193 
SpectroSystems ............... 75 
SPORTSWARE ................ 95 
Sugar Software ............... 164 
Sundog Systems ............... 27 
T & D Software ......... 30, 31, 135 
Tandy/Radio Shack ........... BC 
Tepco ........................ 185 
Three C's Projects ............ 169 
True Data Products ....... 174, 175 
Vid icom Corporation .......... 177 
Wasatchware .................. 49 
Woodstown Electronics ........ 39 
Zebra Systems ................. 65 



CoCo CALENDER 
Organize all of your appointments with this 365 
day CoCo Calender. 64k DISK ............... $9.95 

BLACKJACK ROYALE 
Even your casino odds with this BlackJack card 
.simulation and tutor! Program can be edited for 
different 'house rules•. 64k DISK ....•... $16 .95 

BSE - BAS IC SCREEN EDITOR 
Gives Basic a full-screen editor to supplement 
the regular EDIT commands. ~orks on the CoCo 1 
2 and with the CoCo 3, width 32, 40 or 80 is 
supported! Complete screen cursor control with 
the arrow keys + features to make EDITing Basic 
programs a snap! BSE, a must have CoCo utility. 
Our low price was the only corner that was cut 
on this quality program. 64k DISK ........ $19.95 

CHECK-09 
Finally, a program that interacts with MultiVue 
for FAST and EASY check balancing. CHECK-09 and 
you can now take control of your bank checking 
account. No more waiting on your bank statement 
for an ending balance. CHECK-09 will provide a 
check-by-check balance in an easy to use format 
that eliminates those monthly surprizes! · Bring 
your money and you closer together and have the 
buck STOP HERE. 512K DISK w/MultiVue ..... $22.95 

CoCoMAX II by Colorware 
The 'CLASSIC' CoCo 1 & 2 graphic program. Draw 

great works of art with the program that set a 
standard for all others to follow. Supported by 
Hi-Res interface and numerous printer drivers 
for complete configuration. 64k DISK .... . $78.45 

CoCoMAX Ill by Colorware 
All new program based off the 'CLASSIC' CoCoMax 
II software . Allows for full animation, select 
16 colors from a 64 color palette, fast & easy 
to use w/pull down menus in a point -and -cl ick 
environment. 128k DISK ..•................ $78.45 

CoCo KEYBOARD 
Program allows the user to utilize the function 
keys on the HJL;57 Profess ional, Deluxe CoCo, 
and Micronix keyboard. 32k DISK •.••..•.•.. $6 .95 

TELEPATCH 
Turn Telewriter 64 into the best ~ord Processor 
for the CoCo! TELEPATCH is compatible with all 
CoCo's. Comes with complete documentations for 
easy upgrading. 64k DISK •••.••.•••••••••• $24.95 

HI-RES FONT MODIFIER 

Create, modify, save and re-use as many CoCo 3 
fonts that you can imagine. 128k DISK ..•• S-14.95 

COLOR MAX Ill FONT EDITOR 
Allows you to custom create your own special 
ColorMax 3 fonts. Program and manual is easy to 
use for outstanding results! 128k DISK •.• $19.95 

SCHEMATIC DRAFTING PROCESSOR 
A 'FAST' and ' EASY TO USE' ELECTRONIC DRAFTING 
PROCESSOR. Create pro-looking diagrams using a 
480 x 540 pixel screen with 6 viewing windows! 
Over ~"30 1 electronic symbols with 10 definable 
symbols. Even supports Logic gates & Multipin 
chips! Print hardcopy or save to disk for later 
use. 64k DISK .....••.•.••....•..•..•..... $22.95 

OS-9 SOLUTION 
Tame the hostile environment of OS-9 with OS-9 
SOLUTION! Replaces 20 of the command calls with 
single keystroke, menu driven commands. No more 
typing in long and complex pathnames or comp­
licated syntaxes to remember! Yorks with either 
OS-9 Level One or Two .•..•.••.•.•• $24.95 

TAPE/DISK UTILITY 
A utility package that transfers TAPE to DISK 
or DISK to TAPE automatically. If you just got 

your first disk drive, TAPE/DISK is a MUST HAVE 
program . ~ill print tape & disk directories to 
any supported printer ....••.•.....•.•••.. $19.95 

ADOS·3 

The 'popular' ADOS-2 just got better .....• with 
ADOS·3 ..... SECOND CITY SOFT~ARE special intro· 

ductory price. 128K DISK .......•........ $32.95 ~,-p r--

FAST DUPE 2 
Backup & Format as many copies of your original 
disk that you need. FAST DUPE 2 reads source 
into memory for fast and realible disk transfer 
Supports up to 4 disk drives! 64k DISK .•. $19.95 

MY-DOS by Chris Hawks 
Supports accesses to double sided drives, able 
to use the J&M controller with the CoCo 3, DIR 
command simplified and a host of other special 
features. 64k DISK .•..•.•••••..•......•.. $14 .95 

VIP LIBRARY 

This popular 'integrated' package includes, VIP 
writer, Terminal, DataBase, Calc and Disk Zap 
which can fix a diskette with I/O errors. scs 
special price. 64k DISK •••..•..•.•••.•.. $125.00 

SOFT~ARE SPOOLER & RAM DISK 
Quick response or no disk swapping drive back­
ups for 1 drive system and printer spooler to 
free computer during printing. For CoCo 3 with 
512k DISK ..•.... .. ....•..•..........•.•.. $19.45 

THE NE~SPAPER 
Use your CoCo 3 for 'Desk Top Publishing' I The 

Newspaper is a complete & sophisticated program 
for creating Banners, Headlines & Text columns. 
Allows for importing different pictures, fonts 
& full patterns from disk for that professional 
lookl Includes 22 fonts and 50 pictures. This 
one of a kind program has over 140k of program 
code! 128k DISK ......................... ,$39.95 

SECOND CITY SOFT~ARE accepts Master Card, VISA 
C.O.D. and CHECK orders. Please add $2.50 for 
&hipping. Allow 2 to 4 weeks for delivery. 
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·· EBH=HOWARD MEDICAL COMPUTERS ~, 
1690 N. Elston • Chicago, IL 60622 • oRDERs (800) 443-1444 • INQUIRIEs AND oRDER sTATuk (312) 278-1440 

* 5 STAR FINAL AUGUST '88 CLEAR 

HD-1 Sale Ends 9 I 3 
:·: DC-5 CONTROLLER 

· from Hard Drive Specialist gives 
great Radio Shack compatability 
and double sided access to DSDD 
Drives like Howard's DD-3. Two 
ROM sockets, one 24 pin and one 
28 pin allows use of RS 1.1 ROM 

· by jumper selection. Gold plated 
. contacts reduce 1/ 0 Errors . 
· $75 ($2 Shipping) 

RS DOS ROM CHIP 
·. ROM chip fits inside disk controller. 

24 pin fits both J &M and RS controller 
Release 11 For CoCo 3 Compatibility. 
$25 each Reg. $40 ($2 shipping) 

NEW FROM DISTO $J29 DC6 
($2 Shipping) Super Controller II 
works with CoCo 1, 2 & 3. It buffers 
keyboard input so that no keystrokes 

are lost when disk is reading or writ­
ing. Especially useful with OS-9, but 
also works with BASIC. 

MONITOR 
Sony KV-1311 CR $499 
Regular $625 ($15 shipping) 
• Vivid Color • Vertically fiat 13" 
screen • Monitor/Trinitron TV with 
remote control • 640 x 240 reso­
lution at 15MHZ .37 mm Dot pitch 
• RGB analog & digital; TTL; and 
composite inputs • VCR inputs 
• Cable to CoCo 3 $36 

WORD PACK RS $49 
CoCo Max $7845 

Basic Screen Editor $1995 

MYDOS $15 
Payrol/BAS $2995 

VIP Library $125 
VIP Writer $65 

"Guarantee" As good as Gold. 
doward Medical's 30-day guarantee 
is meant to eliminate the uncertainty 

: of dealing with a company through 
.· the mail. Once you receive our hard­

try it out; test it for compat­
If you're not happy with it for 

any reason, return it in 30 days and 
we'll give you your money back (less 
shipping.) Shipping charges are for 
48 states. APO, Canada and Puerto 
Rico orders are higher. 

Hard Drive-Ready to Run! 
20,000,000 Bytes or the eqt1ivalent to a 
I25 R. S. 50 I 's on line are packed into 
this hard drive, pre installed and ready 
to run. All you need to do is plug it in ·-: · 
and go! This complete easy to use 
package includes a Seagate 20 Meg 
Hard Drive, a Western Digital WD 
I002-WX I Controller and interface 
that plugs into slot #3 of multipack 
interface, plus the case & power supply. 
You even get a I year warranty. This 20 
meg Hard Drive will work with IBM & 
clone. Basic driver, $49.95, lets you 
access this hard drive without need for 
OS-9. Howard's low price is aimed to 
get as many units as possible into the 
hands of "evaluators" to spread the 
word on it's quality. 

HD-1 $499 ($9 Shipping) 
Sale ends September 3 

hot line 
number 

DON'T MISS OUT, ORDER TODAY! 
soo I 443-1444 

WE ACCEPT VISA • MASTERCARD :';: 4K<ll~i!:itii 
• AMERICAN EXPRESS • C.O.D. OR 

CHf:CKS • SCHOOL P.O. 



Dear Friends. 
Thank you . 1988 rr~rka our 

fifth yE=>ar of providi~ quality 
:3oft wart> for tlt.E:' Color computt>r . 
Only your support has ~d£> tt 
poss1blt> . So, from our hf>arts, Peg 
and I thank you And terrt.E:'mber our 
promist>--lt you buy 1t from us, ~ 
support it. If you an> unh.sppy for 
any rt>sson. send it back for a full 
r~.>fund W'itlun 30 days of purchase . 

Pyramix 
This facir~tir~ CoCo 3 game 

corLti n.uee to be ol't.E:' of our best 
sellers . Pyramix iS 100% m.scluft.E:' 
ls~usge written PxclusiV'E'ly to take 
advantage of all th£1 po~r in your 
1 2 SI< CoCo 3 TM Colore sre 
brilliant. th£1 ~aplucs sharp, the 
action fast. Written by Jordon 
Tsvetkoff and a product of Color­
Venture . 

The Freedom Series 
Vocal Freedom 

I've got to adtru.t, this is oft.E:' 
rufty computt>r pro~sm Vocal 
Freedom turro your comput..r into a 
di.gi tal roice or sound recorder . 

TM optioMl Hacker's Pac 1et3 
you 1ncorporatt> votces or sounds 
that you record into your o~ 
BASIC or tiL pro~ama . Tlus is n.ot 
a 3ynthesizt>r Sounds an• digjttzed 
direct! y into computt>r rrt.E:'rrul'ry so 
that V'Oices or sound effllct3 sound 
vt>ry Mtural One "off-tlt.E:'-sMlf" 
application for Vocal Frt>f?dom is an 
autom:atic rrt.E:'saage -minder . Record 
a m.essagt> for your family into 
rrt.E:'mory. St>t Vocal Frt>l'dom on 
autom:atic. When Vocal Frt>t>dom 
"hi>ars .. any Mise in th£1 room .. it 

ilt. Jrtblt · s Jrograms 
ffiEl[ill:ftR For Colo~ COI!Ipllter Software 
.lill!.!.!. · .. .. ··-- s .mce 1983 ~ f%rillhlim m :::: : : ::: · · · · · I ll : 

plays th£1 pre -recorded rrt.E:'sssge' 
Disk operations art> 3upported . VF 
also tests rrt.E:'mory to take advantage 
of from 641< up to a full 5121< . R.f'­
quires low cost amplifiler (RS est. 
• 2? 7-1 0 0 8) an.d any microp:h.oft.E:' . 

Mental Freedom 
Would your fnends be tmprt>ssed 

tf your computer could read thi>u 
minds? tlentsl Freedom ust>s th£1 
techniques of Bioft>edback to 
control v\dt>o gsm.e action on the 
scn•en. Telekinesis? Yes. you con­
trol the action W'i th }'Our thougltb 
and err..oHons . And, oh yes. it talka 
in a pt>rf~.>ctl y natural V'OtCt> •.vt thout 
using a zpt>ech synthesizer 1 

RE-quires Radio Shack's low coat 
Biofeedback monitor. Cat. •63-6?5 

BASIC Freedom 
Do you ever type in BASIC 

pro~ama- ·rn.an.ually, I rrt.E:'an. If you 
do. you kMw it csn he a res! chnre . 
Basic Freedom cha~es all that It 
gj ves you a ftdl scn~en editor just 
like a word processor. but for 
BASIC pro~ama . Once loaded in. it 
ia always on-line. It hides mvis ­
i.bty until you call it forth with s 
si~e keypress' This pro~am 13 a 
must for pro~arrt.E:'rs or anyoft.E:' wtlD 
typl's in pro~ama. By Chns 
Babcock and a product of Color­
Venture . 

Lightning Series 
These thrt>e utilities gjw real 

po~r to your CoCo 3. 
Ramdisk. Lightning 

This is the .best Rsmdisk 
available. It lets you have up to 4 
rrt.E:'Chanical disk drives and 2 Ram 
drives on-line and is fully compat­
ible with our printt>r spoott>r below. 

Printer Lightning 
Loacl it and forget tt- -except for 

the wrastility it gjwa you Never 
wait for your printer again' Printer 
runs at higlt spl?t>d w't11le you 
continue to work at the keyboard' 

Backup Lightning 
This utility n>quirl's 512K Reads 

your m:aster disk onct> and then 

makes superfast multiple disk 
backups on all your chrves' No 
need to format blank disks first' 
Supports 3 5. 4 0 or 8 0 track dri vea . 

Prices 
CoCo 3 only 

Ram Disk Lightning_ Disk $19.95 
Printer Li~ttru~ Disk .. $19 . 95 
Backup Lightning. Disk ...... $19.95 
All thret>. Di.ak . ... .$49 .95 
Pyrarrux. Disk. .... . . .. $24.95 

CoCo 1,2, or 3 
Vocal Freedom, Disk ........ .. .. $34.95 
Voc:.3l Freed em Hackers Psc .. . $14 . 9 5 

CoCo 2 or 3 only 
tlt>ntal Freedorr~ Di.ak ... . . ... $24 .9 5 
B3sic Fret>dom, Disk . . .. $ 24 .9 5 

CoCo 1 or 2 only 
VDOS. The Undisk. ram.disk tor th£1 
CoCo 1 or 2 only, Tape .. .. .. $24 .95 
VDUHP. backtcp Undi.sk filt>3 to 
ai~e tape file. Tapt> . . $14 .95 
VPRINT, Print Un.di.3k directory, 
TapP .. . .... ... $9 .95 

Everyone 
Add $Z. 50 slaipp.inglbancll..ing 
in USA or c.&DilA 
Add $5. 00 te sla.ip to other 
ccnmtri.es 

Dr. Preble"s Programs 
6540 Outer Loop 

Louisville, ICY 40228 
2 4 Ho-ur Hot Line I 
(502) 969- 1616 

Visa, MC. COD. Check 



The Best in Color Computer Software 
I We've got the selection! 

At Radio Shack, we're dedicated 
to making sure that yciu never run 
out of ways to use and enjoy your 
Color Computer. We've got a ter­
rific line of software of all types. 

Games for the whole family 
Let your Color Computer open 

the door to a world of fun and ad­
venture. Choose from a dazzling 
selection of popular and challeng­
ing games. 

Make learning fun 
One of the most valuable poten­

tials of your Color Computer is in 
providing your children a head 
start in their education. We've got 

learning programs for children of 
all ages that will provide hours of 
productive fun! With this selec­
tion, you'll find programs that help 
develop hundreds of useful skills. 

Boost your productivity 
No matter what your personal 

needs, we've got programs that'll 
put your Color Computer to work 
where you need it most-like per­
sonal filing, word processing, 
spreadsheets and communications. 

Need more suggestions? 
Send in the coupon for a free 

copy of our 1989 Software Refer­
ence Guide. Radio Shack is your 
one-stop software center. 

-----=-

1tad1e lhaeK 
The Technology Store™ 

A DIVISION OF TANDY CORPORATION 

r -------., Send me a new 1989 Software Guide. 

I Mail to: Radio Shack, Dept. 89·A·318 I 
300 One Tandy Center, Fort Worth, TX 76102 

I I 
I Name I 

Address_---:--------

• City I 
I State I 
I ZIP I 

Phone----------·-------.. 


