






























































































































































































































































































































































































































































PRINTER UTILITY 

I64Kl 

Changing 
Printer Parameters 

Pascal • 
Ill 

I f you're fortunate enough to have a 
printer for your CoCo, you know 
how fast a small box of paper dis­

appears when writing and debugging 
programs. By changing printer parame­
ters, it is possible to increase page 
capacity or use non-standard paper and 
index cards available for tractor feed 
printers . Setprinter is a machine lan­
guage program that , when executed, 
allows you to send special control codes 
to the printer to change parameters. 

What's a Control Code? 
One advantage of dot-matrix printers 

over other types is that printer parame­
ters can be changed via program con­
trol. Under normal conditions, most 
dot-matrix printers are set for 80 col­
umns and 661ines per page. This default 
font is called pica print. Changing to 
elite print increases the width of the 
page to 96 columns. Changing the line 
spacing to Ysth inch instead of the 
normal 1/6th inch increases the page 

Denn is Weide is a communications 
technician for AT&T in Albuquerque, 
New Mexico, where he programs 
AT&T and IBM PCs. He enjoys mak­
ing toys and teaching computer pro­
gramming. 
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length to 88 lines. That's a 60 percent 
increase in page capacity. See Table I 
for the page capacities of other print 
fonts. 

For the purpose of this article, we'll 
discuss the Epson MX and FX series 
printers since they are some of the more 
popular printers around. To change 
from pica print (10 characters per inch) 
to elite print (12 characters per inch), 
enter the line that follows. (ASCII code 
27 (CHR$ ( 27)) is the decimal value 
representing the ESCAPE key.) 

To change the line spacing from the 
normal 1/6th inch to lfsth inch enter this 
line: 

By Dennis H. Weide 

To change the page length from 88 
lines to 80 lines so shorter paper can be 
used, enter: 

·c·; CHR$ ( 80); 

This assures that all form feeds work 
properly when sent to the printer. 

This becomes tedious if changing 
paper sizes or page layout very often. A 
BASIC program could do all this for you, 
but it would have to be loaded and run 
each time needed, wiping out any other 
BASIC program in memory. 

That's where Setprinter comes in. It's 
an address-independent machine lan­
guage program that can be loaded and 
executed while BASIC programs reside 
in memory. 

Table 1 
Page Capacity (Including All Margins) 

Font Columns Lines Characters Capacity 
pica 80 66 5280 100% 
elite 96 66 6336 120% 
condensed 136 66 8976 170% 
pica 80 88 7040 130% 
elite 96 88 8448 160% 
condensed 136 88 11968 227% 



To change printer parameters, exe­
cute the program and enter the letters 
corresponding to the functions to be 
installed. The program sends the proper 
control codes to the printer. You can 
exit the program and call it back later 
without having to reload it. 

The program was written in PASCAL 

and compiled using DEFT Workbench. 
Listing I is the source code for Setprin­
ter. For those who are new to compu­
ters, let me explain a little about PAS­

CAL. 

PASCAL versus BASIC 
Like BASIC, PASCAL is a high-level 

programming language used to create 
computer programs. Unlike BASIC , 

which is usually interpreted, PASCAL is 
compiled. (Note: BASIC is usually inter­
preted in microcomputers but it can be 
compiled.) 

In an interpreted language such as 
BASIC, the microprocessor in the com­
puter reads each program line, converts 
it to the appropriate machine instruc­
tion , then executes it. Each time a 
program line is encountered, the mi­
croprocessor must repeat these steps. 
Therefore, BASIC instructions tend to 
execute more slowly than machine 
language instructions. An advantage of 
BASIC is that the program can be mod­
ified and immediately run to see the 
results. This makes debugging a BASIC 

program very simple. 
In a compiled language such as PAS­

CAL, you must first write the source 
code then compile it to form the ma­
chine language program. All this must 
be done before executing it the first 
time. If a bug occurs in the program, the 
source code must be modified and 
recompiled before it can be executed. 
Even so, PASCAL has many advantages 
over BASIC. Because the final program 
is machine language, it executes up to 
20 times faster than BASIC and usually 
requires less source code than an equi­
valent BASIC program. 

The Program 
Now, let's look at the source code- for 

Setprinter (Listing 1) . After being 
compiled, the program occupies 5,610 
bytes of RAM. It's relocatable so it can 
be moved anywhere in memory. Be sure 
to protect the program by loading it into 
graphics memory or using the CLEAR 
command (see Getting Started with 
Color BASIC). 

As in standard PASCAL, the program 
name comes first (Setprinter) followed 

Table 2 
Addresses to Change for BASIC 
Modification of Control Codes 

(control codes shown are for the Star SG-10 series) 

Decimal 
Address 
4602 
4609 
4634 
4641 
4666 
4673 
4698 
4705 
4730 
4737 
4762 
4787 
4812 
4837 
4844 
4869 
4876 
4901 
4926 
4933 
5024 
5049 
5056 
5081 
5106 
5194 
5283 
5371 

Listing 1: SETPRT 

Control 
Code 

66 
1 

66 
2 

66 
3 

87 
49 
87 
48 
71 
69 
52 
83 
48 
83 
49 
56 
66 
4 

48 
51 
lO 
49 
77 
81 
67 
64 

Code 
Function 

set pica print code I 
set pica print code 2 
set elite print code I 
set elite print code 2 
set condensed print code 1 
set condensed print code 2 
expanded on code 1 
expanded on code 2 
expanded off code I 
expanded off code 2 
double strike code 
emphasized mode on 
italics mode 
superscript on code 1 
superscript on code 2 
subscript on code 1 
subscript on code 2 
disable paper out detector 
letter quality print code I 
letter quality print code 2 
ljgth inch line spacing 
10/ 144th inch line spacing code 1 
10fi 44th inch line spacing code 2 
7/ 72nd inch line spacing 
set left margin 
set right margin 
set page length 
initialize printer 

(** SETPRINTER program by Dennis H. Weide **) 
(** **) 
(** (C) 1985 **) 
(** **) 
(** Written in Pascal using DEFT Pascal **) 

program SETPRINTER(input,output); 
var PRTFILE : text; 

CODEl, CODE2 : integer; 
CHOICE : char; 

procedure PRINTl; 
begin 

write (PRTFILE,chr(27)); 
write (PRTFILE,chr(CODEl)); 
write (PRTFILE,chr(CODE2)) 

end; 

begin 
rewrite (PRTFILE, ':-2'); 
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___ oytbe variable declarations. In my 
listing, commands are listed in lower­
case characters and variables are listed 
in uppercase. 

CHOICE:=' I i 

PRTFILE is a text file used as a 
printer buffer. CODE! and CODE2 are 
integers (whole numbers) that are as­
signed the values of the control codes 
required. 

while CHOICE < 'V' do begin 
CODE1:=0; 

Procedure PRINT! is a subroutine to 
send the proper control codes to the 
prin ter. Subroutines in PASCAL must be 
declared in the beginning the same as 
variables. The three Write statements 
after the procedure declaration consti­
tute the actual subroutine. They print 
ASCII 27, CODE! and CODE2 to 
PRTFILE, the printer buffer declared 
earlier. 

REWRITE instructs the processor to 
use the text file PRTFILE as a buffer 
for the printer. Every WRITE or WRI 
TELN to PRTFILE after the REW 
RITE command is buffered for output 
to the printer. 

CHOICE is a character variable used 
to determine the menu choice. Unlike 
BAS IC, PASCAL variables are not initial­
ized when the program is first executed, 
so CHOICE must be set to null. If it 's 

The Last Word 
for OS-9TM 

The ultimate in word processing 
power and convenience. 

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

224 

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

• Fast on-screen formatting. 

• 22,000 word on-line dictionary. 

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

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

• Many other features. 

Uni f ied Software 
525 S. Chestnut 
Cameron, MO 64429 
(816) 632-7892 

$49.95 
+$3.00 S/H 

OS-9 is a trademark of Microware and Motorola. 
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CODE2:=0; 
page; 
writeln (' 
writeln; 
writeln ('A. 
writeln ('B. 
writeln ('C. 
writeln ('D. 
writeln ('E. 
writeln ('F. 
writeln ('G. 
writeln ('H. 
writeln ('I. 
writeln ('J. 
writeln ('K. 
writeln; 

program menu'); 

PICA 
ELITE 
CONDENSED 
EXPANDED ON 
EXPANDED OFF 
DBL STRIKE 
EMPHASIZED 
ITALICS 
SUPERSCRIPT 
SUBSCRIPT 
PAPER OUT 

L. 
M. 
N. 
0. 
P. 
Q. 
R. 
s. 
T. 
u. 
v. 

N.L.Q. 1 ) 

FORM FEED') 
LINE FEED 1 ) 

1/8 IN. L. s. I) 
10/144 L.S.'); 
7/72 IN.L.S. '); 
LEFT MARGIN'); 
RIGHT MARGIN'); 
PAGE LENGTH'); 
INIT PRINTER'); 
END PROGRAM I ) 

write ( ' ENTER 
readln (CHOICE) 

ONE OF THE ABOVE >'); 

case CHOICE of 
'A': begin 

CODE1:=66; 
CODE2:=1; 
print1 

end; 

'B': begin 
CODE1:=66; 

ADOS ENHANCED, EPROM-ABLE 
DISK BASIC 

Now , you can supercharge Basic with an impressive array of extra fea tu res 
WITHOUT sacrificing compatibil it y! ADOS is compatible wi th virtual ly 100% of 
commercial software. Customiz ing utilities are provided to al low user-defined 
command abbrevia ti ons, baud rate, step rate, tracks per disk (35 or 40), support of 
double-sided drives, and more. After customizing ADOS, you can have it burned into 
an EPROM tha t plugs into the Disk Basic ROM socket. or just use i t in RAM as a 64K 
disk utili ty. (E PROM + burning will cost about $20--we provide information 
concerning how you can have this done.) Features include: • repeal and edit of the 
las t direct-mode command • 26 definable control -key abbreviations • automatic line· 
number prompts • DOS command • lowercase command en try (a fine complement to 
a Lowerki t or PBJ WordPak) • COPY (filename) to (drive number) • AE error overr ide 
op ti on • RAM command {64K) • RUNM command • tex t echoing to printer • ML 
monitor • tex t til e scan • enhanced directory • error trapping • hi-res text utility 
included {42, 51, or 64 characters per line) 

"/COULD NOT FIND ANY SOFTWARE THAT WOULD NOT RUN UNDER ADOS." 
THE RAINBOW. December 1984 

"I LOVE ADOS/ ... A GENUINELY FIRST RATE PRODUCT. " 
Color Micro Journal, February 1985 

"/ WON'T PART WITH MY ADOS EPROM FOR ANYTHING ... NO COMPA T/8/L/TY 
PROBLEMS." 

Hot CoCo, May 1985 
Disk . . $27.95 

THE PEEPER ML PROGRAM TRACER 
Monitor machine-language prog rams AS THEY ARE RUNNING! Peeper actually 
timeshares with the targel program , giving FULL CONTROL as ML programs run. 
Switch Ins tantly between watching regular program outpui and Peeper's trace of 
registers and stack on screen or printer. Inspect memory in any o f 26 display modes. 
Execution speed can be varied from full speed to the barest crawl , or halted entirety , 
as programs run. Sing le-stepp ing , breakpoints , memory or register examine/change. 
Aeloca table , supports 64K use. {16K required) See February '85 review. 
Disk .. . $23.95 Tape .. $21.95 Assembler source listing .. . Add 3.00 

FAST APE THE NEXT BEST THING TO A DISK DRIVE 
Fas tape allows cassette 1/0 at 3000 baud--TWICE NORMAL SPEED. It uses the high· 
speed (POKE 65495,0) mode, and makes it convenient to stay in this mode 
throughou t. Features au tomat ic adjustment of cassette and printer parameters when 
speed mode is changed. Control·key function s lor many Basic commands and for 
changing speed modes. Compatible with all fi le types, and can be used with 
Telewrl tor 64 and many other tape utilities. (16K required) See Ju ly '83 review . 

. . -,2-l-.8.5. DISCOUNT 



CODE2:=2; 
printl 

end; 

'C': begin 
CODE1:=66; 
CODE2:=3; 
printl 

end; 

'D': begin 
CODE1:=87; 
CODE2:=49; 
printl 

end; 

'E': begin 
CODE1:=87; 
CODE2:=48; 
printl 

end; 

'F': begin 
CODE1:=71; 
printl 

end; 

'G': begin 
CODE1:=69; 
printl 

end; 

'H': begin 
CODE1:=52; 
printl 

end; 

'I': begin 
CODE1:=83; 
CODE2:=48; 
printl 

end; 

1J': begin 
CODEl:=B3; 
CODE2:=49; 
printl 

end; 

'K': begin 
CODE1:=56; 
printl 

end; 

'L': begin 
CODE1:=66; 
CODE2:=4; 
printl 

end; 

'M': begin 
write (PRTFILE,chr(l2)) 

end; 
'N': begin 

I 

write 
end; 

(PRTFILE,chr(lO)) 

not set to null at the beginning of the 
program, it is set to the value currently 
residing in its memory location. Upon 
execution, everything may work fine. 
But if executed a second time, the value 
of CHOICE remains set to its former 
value and program execution stops. 

WHILE sets up a loop that continues 
to execute as long as CHOICE is less 
than 'V' (End program). 

Two variables, CODE! and CODE2, 
are set to zero each time through the 
While loop. If a second control code is 
not required for a specified parameter, 
CODE2 equals zero when sent to the 
printer. 

PAGE is the same as CLS in BASIC. 
It clears the screen and homes the 
cursor. 

The WRITE and WRITELN state­
ments correspond to BASIC's PRINT 
statements . If a file is not specified , the 
characters or variables following the 
statement are printed on the screen. 

READLN waits for an input from the 
keyboard the same as the BASIC state­
ment INPUT. 

CASE CHOICE OF works like BAS­
IC's ON X GOTD. After the value of 
CHOICE has been entered, the CASE 
statement determines which of the 

Table 3 

BEGIN statements following it should 
be executed . BEGIN statements must 
always conclude with an END state­
ment. 

One important asset of PASCAL is that 
variable names can be more than two 
characters long, making it easier to 
name them. In BASIC, A$ and AI$ are 
two separate variables. But AI$ and 
A I B$ are the same since the CoCo only 
recognizes the first two letters of a 
variable name. Thus, CODE I , CODE2 
and CHOICE are easier to understand 
than C I, C2 and C3 . Notice that strings 
in PASCAL don't use the dollar sign ($) 
as they do in BASIC. 

Other Program Functions 
For those who program in PASCAL or 

are more advanced in BASIC program­
ming, here are some tips for modifying 
the program to suit your printer. Set­
printer loads at address 3592. Listing 2 
is a short BASIC program that creates an 
ML program to set the Baud rate. If you 
run the printer at a speed other than 600 
Baud, LDADM"SETPRT", key in Listing 
2 and then run it. It appends the ML 
program to Setprinter and saves it to 
disk. Thereafter, every time you load 
and execute Setprinter it automatically 

Start Addresses for the Menu Option Listing 
(each address indicates the start of the 

letter designating the menu choice) 

Start 
Address 
4004 
4020 
4047 
4063 
4093 
4109 
4139 
4155 
4187 
4203 
4235 
4251 
4284 
4300 
4332 
4348 
4381 
4397 
4429 
4445 
4478 

Menu 
Option 
A) pica 
L) N.L.Q. 
B) elite 
M) form feed 
C) condensed 
N) line feed 
D) expanded on 
0) Ys in. L.S. 
E) expanded off 
P) 10/ 144 L.S . 
F) DBL strike 
Q) 7/n in.L.S. 
G) emphasized 
R) left margin 
H) italics 
S) right margin 
I) superscript 
T) page length 
J) subscript 
U) init printer 
K) paper out 
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sets the computer to the new Baud rate. 
The second data element (Hex 0 l) of 
Line 140 is the Baud rate. Change that 
value to the hexadecimal value for the 
speed you use. Currently, the program 
sets the Baud rate at 9600. 

As written, this program works for 
the Star and Gemini brand printers. If 
you have an Epson or some other 
brand, refer to Table 2 for the addresses 
to change. ff using a PASCAL compiler, 
change the values in the source code 
listing (Listing I). If not, use the BASIC 

PDI<E command and the printer manual 
to load the proper values into the proper 
addresses. 

Since not all brands of printers are 
created equal, you may want to change 
some of the prog.ram menu options. 
Again, if using a PASCAL compiler , 
change the source code listing. If not, 
refer to Table 3 for the start address of 
each menu option. This is the address 
of the letter corresponding to option 
title. For example, decimal address 4004 
contains decimal 65, which represents 
the letter 'A' in the option title A. PICA. 
If you wish to change it to print A. 
STANDARD, PDI<E the appropriate 
addresses with the ASCII code for the 
letters to be printed on the screen. Be 
careful not to exceed the original word 
length or a portion of the program may 
be overwritten. 

I wrote three different PASCAL ver­
sions of this program and found the one 
with the most source code generated the 
shortest machine language program. 
That's the version I've included here. 
I've also included an ML copy of the 
program for RAINBOW ON TAPE for 
those who want the program but don't 
have a PASCAL compiler. Follow the 
guidelines mentioned to modify the ML 
version using BASIC. 

For information on how to obtain a 
machine language copy of the Setprint­
er program for your printer (for a small 
fee) , write to me at 14201 Marquette 
N.E., Albuquerque, NM 87123. Please 
include a self-addressed, stamped envel­
ope for your reply. 

One last comment. I bought" the 
DEFT Workbench in an effort to learn 
PASCAL programming. It's an outstand­
ing package of programs from the 
novice's point of view. However, the 
software authors warn that this is 
designed primarily for those who know 
PASCAL already. Still, with a few PAS­
CAL books from the local bookstore and 
DEFT Workbench, I've come a long 
way. My compliments to the people at 
DEFT 0 
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end; 
page 

end. 

end 

•o•: begin 
CODE1:=48; 
printl 

end; 

1 P 1 : begin 

end; 

CODE1:=51; 
CODE2:=10; 
printl 

1 Q 1 : begin 
CODE1:=49; 
printl 

end; 

1 R 1 : begin 
CODE1:=77; 
write ( 1 ENTER LEFT MARGIN> 1

); 

readln (CODE2); 
printl 

end; 

•s•: begin 
CODEl:=Bl; 
write ( 1 ENTER RIGHT MARGIN> 1 ); 

readln (CODE2) ; 
printl 

end; 

1 T 1 : begin 
CODE1:=67; 
write ( 1 ENTER PAGE LENGTH> 1

); 

readln (CODE2); 
printl 

end; 

•u•: begin 
CODE1:=64; 
printl 

end 

Listing 2: 5ETBAUD 

1~ 1 BAUD RATE CHANGE PROGRAM 
2~ 1 FOR USE WITH SETPRINTER 
3~ 1 LOADM"SETPRT" THEN RUN 
4~ 1 THIS PROGRAM. THE NEW 
5~ 1 BAUD RATE WILL BE PATCHED 
6~ 1 INTO SETPRT WHEN SAVED. 
7~ 1 HEX ADR ~E~2 = BAUD RATE 
8~ I 

9~ I 

1~~ FOR X=&H~E~1 TO &H~E~7 
11~ READ A$:A$= 11 &H"+A$ 
12~ POKE X,VAL(A$) 
13~ NEXT X 
14~ DATA C6,~1,8E,~~,96,E7,8~ 
15~ SAVEM 11 SETPRT 11 ,&H~E~1,&H23EA, 
&H~E~1 ~ 



BARDEN'S BUFFER 

EDTASM+ f16Kl 
~ 

Disassembling the 
Secrets of ROM 

0 ne of the highlights of February 
'86 , for me, was the RAIN­
BOWfest / PCMfest in Palo 

Alto , California. Even torrential rains 
couldn't keep the CoCo nuts and Tandy 
MS-DOS devotees away. (It was ru­
mored that Apple had commissioned a 
cloud seeding operation over the Silicon 
Valley, prompted in part by the 'fests, 
but this was never substantiated .. . ) 
While touring the exhibits at the show 
and killing some time before my sem­
inar on computer languages, I noticed 
a cryptic sign t hat simply stated, 
"Another Interesting Seminar T his 
Way," with a CoCo Max-like arrow 
pointing down a somew hat dimly­
lighted hallway. Always looking for the 
unusual, I walked down the corridor. 
Ahead I could hear a speaker. I arrived 
at a room packed with people. 

Bill Barden has written 27 books and 
over 100 magazine articles on various 
computer topics. His 20 years expe­
rience in the industry covers a wide 
background: programming, systems 
analyzing and managing projects rang­
ing from mainframes to microcompu­
ters. 

By William Barden, Jr. 
Rainbow Contributing Editor 

"What seminar is this?" I asked a 
fellow near the entrance. 

"You're not from MicroSoft or Radio 
Shack, are you?" he queried, looking me 
up and down. 

Apparently satisfied that I wasn't 
wear ing the charcoal-gray attire of 
Radio Shack types or the sandals and 
jeans of MicroSoft programmers, he 
stated, "This is a seminar on the secrets 
of MicroSoft BAS IC. It describes how to 
decode ROM and other types of pro­
grams . You're in luck- it just started." 

Sure enough , the speaker had 
mounted the podium and loosened his 
tie. It looked like a serious seminar. 
What's in ROM? 

"Maybe you didn't know that you can 
easily decode ROM in the Color Com­
puter and get all kinds of information 
about ROM calls, programming tech­
niques and system parameters ," he 
began. "That's what this seminar is 
about - to reveal the mysteries of 
ROM by disassembly. 

"First let's take a look at what's 
actually in the Color Computer. Take a 
look at this slide." The diagram shown 
in Figure I appeared. 

"This is the memory layout of the 
CoCo. The 6809 microprocessor used in 

Figure 1 
Memory Layout in a Color Computer 

D EC IMAL HEX 
0 $0000 

1 
RAM -3 2K 

FO R PROGRAMS . 
VARIABLE S . 

ARRA Y S. GRAPHI CS 
SC REENS . STRIN G 

SPAC E. ST ACK 

~ 
32.768 $80 00 

EXTENDED 
CO LOR BASIC 

ROM 
8K 

40.960 5A OOO 

COLOR BASI C 
ROM 

8K 
49 , 1)2 SiCOOO 

D ISK BASIC 
ROM 

BK 
57 ,344 SEOOO 

65 .280 SHOO 
65 .535 SFFFF INPUT OUTPUT CHIPS 

the CoCo addresses 64K of memory, or 
65,536 bytes. One K equals J_,024_loc~ 
tions, of course. How that memory is 
divided up into RAM, ROM and input / 
output devices is pretty much up to the 
system designer who uses the 6809. 
Here's how Radio Shack did it though: 
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The first 32K (32,768 bytes) is RAM , or 
random-access memory. RAM is used 
to store system variables such as joy­
stick values, addresses of commonly 
used software such as the command 
interpreter and pointers to variables 
and sections of memory. RAM also 
stores your actual BASIC or machine 
language program, BASIC variables and 
arrays, text and graphics screens, string 
space and BASIC stack. 

"The upper 32K is generally used for 
ROM, or read-only memory. The CoCo 
contains a ROM that implements Color 
BASIC in locations 40960 through 49151 
($AOOO through $BFFF). With Ex­
tended Color BASIC, there's another 
ROM in locations 32768 through 40959 
($8000 - $9FFF) that adds more pro­
grams for Extended Color BASIC func­
tions. And in Disk BASIC, there's yet 
another ROM in the disk controller 
pack that adds more programs to han­
dle Disk BASIC functions , this time in 
locations 49152 through 57343 ($COOO 
- $DFFF). The high portion of memory 
in the $FFOO area is used for dedicated 
input / output chips called PIAs. They 
control cassette, serial output, graphics 
modes and other operations." 

" By the way, does anyone know what 
the dollar sign stands for?'' asked the 
speaker. 

"Big bucks in the CoCo!" shouted a 
wise guy in the audience. 

After th~ laughter died down, the 
speaker continued, "Nice guess, but it 
stands for hexadecimal. 

"What's really in the ROM areas? 
Nothing less than the entire BASIC 
interpreter, along with Extended BASIC 
and Disk BASIC! It's a complete set of 
instructions that shows how to imple­
ment an entire BASIC interpreter and 
includes such things as command inter­
pretation, cassette and disk input/ 
output driver programs, graphics pro­
grams to draw circles and lines and a 
math package for floating-point arith­
metic! 

"Of course, in one way this is similar 
to saying that a schematic diagram of 
a television set tells exactly what's in the 
TV. Unless you know something about 
decoding it, it's not too valuable. But 
that's what we'll learn here - how to 
decode it." 
Machine Language versus 
Assembly Language 

"When MicroSoft or Radio Shack 
writes programs, they start with assem­
bly language code. Here's a sample . .. " 
Another slide flashed on the screen 
(Figure 2). 
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Figure 2 
Scroll Screen Subroutine 

A34E EC 88 20 
A351 EO 81 
A353 BC DSEO 
A35b 25 Fb 
A35B Cb bO 
A3SA BD A920 
A3SD 35 9b 

SCOLLS LDO 
STO 
CMPX 
BLO 
LOB 
JSR 
PULS 

32,X 
.x++ 

load two byt•• 
star• on• row up 
last lin•? IlL! NElS 

SCROLLS 
ll$b0 
BLANKL 
A,e,x,pc 

go It no 
blank charact•r 
till laat lin• with blanka 
r•ator• r•ga and r•turn 

"This is the actual code in Color 
BASIC to scroll the screen. It moves two 
bytes up one row at a time for the last 
15 lines of the screen and then blanks 
out the last line of the screen. The BASIC 
interpreter is made up of dozens of 
routines such as this, some about the 
same order of complexity, some more 
elaborate. 

"After MicroSoft wrote the Color 
BASIC interpreter and checked it out, the 
machine language corresponding to this 
assembly language code was burned 
into ROM. The machine language 
consists of the actual ones and zeros 
that represent the assembly language 

instructions. In this case, for example, 
you'd see EC, 88, 20, ED, 81, 8C, 5, EO, 
25, F6, C6, 60, BD, A9, 2D, 35 and 96 
values in hexadecimal for the seven 
instructions of the screen scroll rou­
tine." 

"What about the source code?'' asked 
a CoCo user in the front row. "Can't we 
buy it from someone?" 

"Not really," the speaker replied. 
"MicroSoft doesn't bandy it about. 
They'd like to prevent others from 
producing competitive BASIC interpre­
ters. The source code isn't anywhere in 
the machine language either. The ma­
chine language just includes thousands 

Figure 3 
Entry to Z-Bug 

DISK EXTENDED COLOR BASIC 1.0 
COPYRIGHT (C) 1981 BY TANDY 
UNDER LICENSE FROM MICROSOFT 

OK 
RUN »Dos» (enter this) 

COLOR TRSDOS 01.07.00 11/82 
BY R.G. KILGUS 
COPR. 1982 TANDY CORP. 
ALL RIGHTS RESERVED 

1. EXIT TO BASIC 
2. EXEC A PROGRAM 
3. START CLOCK DISPLAY 
4. DISK ALLOCATION MAP 
5. COPY FILES 
b. DIRECTORY 

EXECUTE A PROGRAM 

PROGRAM NAME• (EDTASM ~/BIN 

DISK EDTASM+ 01.00.00 
COPYRIGHT (C) 1983 BY MICROSOFT 

(Press 2) 

(entltr EDTASM) 

(enter Z) 

(now in Z-BUG) 



The QT 

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

The QT series: 

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

The QT Plus series: 

This QT has 512K RAM, 68000 CPU, 10 Mhz 
and supports 4 users and 2 printer ports. The 
single floppy version is priced at $ 2,095 (List 
$ 2,695) and is field upgradeable to 1024K, 8 
serial ports and hard disk. The QT Plus 4 user 
system with 51 2K RAM and 20 Meg hard drive 
is priced at $ 3,495 (List $ 3,995). The 512K 
upgrade costs $ 395 (List$ 495). 

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

Q T Price List 1986 

CONFIG. DIRECT LIST 

QT 1 Drive $1,595 $2,095 
QT 2 Drives $1,750 $2,295 
QT 20MegHD $2,995 $3,395 

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

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

OS9/68000 SOFTWARE 
Available Now !! 

Sculptor 
Microware C 
Microware Pascal 

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

.. UI FRANK HOGG 
1976 .. LABORATORY 1986 - --~~~~~~~~ 

770 James St., Syracuse, NY 13203 Telex 6467 40 

315/474-7856 
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of thousands of machine language 
instructions, which the 6809 micropro­
cessor executes to implement the BASIC 

interpreter functions . 
"Now here's the big question: Is it 

possible to reverse the assembly lan­
guage process - instead of producing 
machine language code from assembly 
language code, to produce assembly 
language code from machine code data? 
With a little bit of effort, yes. Although, 
you'll probably never be able to repro­
duce all of the nuances in the assembly 
language source code it is possible to get 
a very good idea of what's going on in 
the machine language code and even 
construct your own assembly language 
source code." 

Z-Bug and Disassembly 
"The first tool for this is the Z-Bug 

debugger of the Radio Shack Disk 
EDTASM program. This program, 
which every serious CoCo assembly 
language programmer should have , 
consists of an assembler, editor and 
debugger. The debug portion includes a 
disassembler that converts the machine 
code in ROM (or RAM) to equivalent 
assembly language instructions. To get 
into Z-Bug, do this ... " Another slide 
flashed on the screen (Figure 3). 

"This is the Disk BASIC version of 
EDTASM, but the same general proce­
dure is applicable for the cassette ver­
sion. First, run DOS when the Disk 
Extended BASIC message is on the 
screen. That'll bring up a menu of items 
for COLOR TRSDOS from which you 
can EXEC A PROGRAM. The pro­
gram to execute is EDTASM/ BIN 
(32K and above) or EDTASMO V/ BIN 
(16K). 

"Once you're in EDTASM, the DISK 
EDTASM+ title is on the screen, to­
gether with an asterisk prompt. From 
there, enter Z, for Z-Bug, and a 'ti' sign 
is displayed, indicating that you're in Z­
Bug. 

"Now press the 'M' key, followed by 
ENTER. Entering an 'M' sets the Mne­
monic mode, meaning that debug will 
display 6809 instruction mnemonics, 
rather than hexadecimal data. Now, 
just as an example, enter T A34E A35E, 
followed by the ENTER key. The display 
looks like this (Figure 4). 

"The T command in Z-Bug displays 
a block of memory locations. In the 
Mnemonic mode, these memory loca­
tions are displayed in their symbolic 
instruction formats . The column on the 
left of the display is the starting loca­
tions for the instructions. The column 
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Figure 4 
Typical Trace in Mnemonic Format 

OA34E/ LDD <2D,X 
OA351/ STD ,Xt+ 
OA353/ CMPX #SED 
OA35b/ BLO OA34E 
OA358/ LOB #bO 
OA35A/ JSR >OA92D 
OA350/ PULS A,B,X,PC 

on the right is the actual instruction in 
the location. You 'll have to coordinate 
what's in the right-hand column with 
the instruction mnemonics found in 
Barden's Color Computer Assembly 
Language Programming or the Disk 
EDTASM manual. The CMPX #5EO, 
for example, is 'compare the contents of 
the X register with the immediate value 
$5EO'. The important thing is that Z­
Bug has gone through a reverse assem­
bly process, called disassembly, trans­
lating the machine code into the sym­
bolic form of the instruction." 

How Does Z-Bug Disassemble? 
"But how does Z-Bug know enough 

to disassemble the machine language?" 
asked a young hacker with an "I Love 
my CoCo" button fastened to his 
"Twisted Sister" tee-shirt. 

"Well, the machine language code 
always starts with an operation code 
byte," replied the lecturer. "Each type of 
instruction has a unique op code. Z-Bug 
uses this to find an equivalent mne­
monic in an internal table. It also knows 
the format of each instruction and can 
determine whether data in the instruc­
tion is an address , as for a BR(anch) 
instruction, an immediate operand, as 
in this example, or some other operand 
form. The operand or operands are 
printed after the instruction mne­
monic." 

"Yeah, but if Z-Bug starts in the 
middle of an instruction ... , "persisted 
the hacker. 

"Good point," the lecturer went on. 
"If the middle of an instruction is 
specified for the start, you'll get garbage 
instructions for a time, before Z-Bug 
straightens itself out. Suppose you 
started from A34F instead of A34E. 
You 'd get 

#A34F / EORA #20 

in place of the correct 

#A34E/ LDD <20,X. 

You can use either the T command to 
display the contents of a block of 
memory on the CoCo screen, or the TH 
form of the command to dump the 
contents on the printer. The TH ('H' 
stands for Hard copy) displays the same 
information as the T command. If you 
want a complete listing of all the in­
structions in both Color BASIC and 
Extended Color BASIC, simply do a 

#TH 8000 BFFF 

command, and it returns about 8,000 
lines of instructions on the screen or line 
printer - about 145 pages worth." 

Special Symbols Used 
in Z-Bug Disassembly 

"Z-Bug uses a few special symbols in 
disassembly. A'#' sign is used to denote 
an immediate value. A greater-than 
sign, or right arrow, indicates a jump 
address. A less-than sign indicates a 
load of a memory location, rather than 
immediate data. Two question marks 
are used when Z-Bug can't find an 
equivalent instruction for a data value 
in memory. This can occur because not 
all permutations of codes are legitimate 
instructions. 

"Here's an important point - all 
numeric data is in hexadecimal, rather 
than decimal. The display of data can 
be changed to decimal by entering an 
01121 into Z-Bug, specifying an output 
base of decimal instead of hexadecimal, 
but you'll probably want to work in 
hexadecimal anyway - it's actually 
more convenient, once used to it." 

Instructions versus Data 
"ROM contents consist of more than 

just instructions, however. Along with 
the instructions there is data. Data in 
Color BASIC, Extended Color BASIC 

and Disk BASIC generally consists of 
these types of things: 

"Indirect Jump Tables -This table 
is found at the beginning of Color ROM 
at $AOOO. It consists of seven addresses 
for reading a key, generating a charac­
ter, cassette on, read a cassette block, 
write a cassette block, reading the 
joysticks and writing a cassette leader. 

"Tables of Data - These include 
such things as 'token' tables, tables of 
constants to be moved to low address 
RAM, other jump tables, and the like 
- anything that can be conveniently 
tabulated. The sine wave used for a 
cassette tone, for example, is produced 
from a table of sine wave values. 

"Text Messages - These include 



DynaStar 
DynaStar is our most popular word processor for OS9. 
DynaStar works with 0-Pak and WordPak I and II. DynaStar 
will also work with Level II OS9, which means that an 
upgrade will be available for the new CoCo that runs Level 
II OS9. DynaForm, the text formatting part of DynaStar 
has M a i 1-M erg e, an extra cost option on other word 
processors. 
A terrific buy at only $49.95 each. 

Add $3.50 shipping.. 

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

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

Add $3.50 shipping 

Disto Display 80 
The Disto Display 80 Enhanced gives a true 80 column 
display like the 'big boys' have. The Dispolay 80 is an 
add-on adapter for the Disto Super Controller (See Below) 
Basic software is in the controller and OS9 software is only 
$20.00. The Disto Display 80 is ONLY $119.95. 

To use the full potential of the Display 80 you will need a 
video driver. UV D is the best we have seen because it 
works with all versions of the CoCo and requires NO 
soldering! Only $29.95 Add $3.50 shipping 

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

All drives are 112 height, double sided and our cases will 
hold two drives . 

Drive 0 DS 40 $295.00 add $120 for drive 1. 
Drive 0 DS 80 $310.00 add $130 for drive 1. 

RS Disk Basic ROM 1.1 $20.00 Call for custom cable 

Add $5 .00 shipping 

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

Add $3.50 shippin g 

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

Add $3.50 shipping 

DISTO Super Products 
DISTO Super Controller $9 9. 9 5 
DISTOSuperRAMDisk256K $129.95 512K $169.95 

Adaptors for either of 
DISTO Display 80 Enhanced 
DISTOMprom 

the above two boards. 
$119.95 

$59.95 

Add $3 .50 shippin21 

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

sided drives) Add $3.50 shippin g 

OS9BOOKS 
Complete Rainbow Guide to OS-9 $18.95 
Basic09 Tour Guide $18.95 
Official OS9 Manual Set $40.00 

Find out what Tandy left out. 
RMA Manual $25 .00 

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

1976 

Add $3.50 shiooinrr 
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titles, error messages and prompt mes­
sages. 

"So you can see that you won't find 
instructions in all locations of ROM ­
perhaps 95 percent of ROM actually 
consists of 6809 machine language code 
- the rest is data. The data, by the way, 
disassembles as garbage instructions." 

"So how do you display data?" ques­
tioned a female CoCo freak , while 
cuffing her I 0-year-old as he tried to 
disassemble a Tandy 3000. 
Displaying Character Data 

"Well, a lot of data consists of ASCII 
characters . One of the best places to 
start for a disassembly of any program 
is with character data such as messages 
or tables of commands. Z-Bug allows 
the display of the equivalent ASCII 
data if an 'A'for ASCII is specified after 
the Z-Bug prompt. Any output is dis­
played as either a text character, if the 
character is printable, or as a blank, as 
shown in the next slide (Figure 5). 

Figure 5 
Display of ASCII Data by Z-Bug 

DA147/ C 
DA148/ 0 
OA149/ L 
OA14A/ 0 
DA14B/ R 
0A14C/ 
DA140/ 8 
DA14E/ A 
DA14F/ S 
DA150/ I 
OA151/ C 
UA152/ 
DA153/ 1 

"However, this display is not very 
condensed - it doesn't show long 
strings of text as found in messages. The 
short BASIC program SCANTXT, in the 
next slide, packs ASCII data together 
so you can easily scan through memory 
(Figure 6). 

Figure 6 
SCANTXT Program 

100 'SCAN FOR TEXT 
110 CLS I 

120 INPUT 0 START 0 ; ST 
130 INPUT 0 EN0°i LS 
140 FOR I~ST TO LS 
150 IF 1/32 ~ INT(I/32) THEN 

PRINT Ii 0
/ $ 0 iHEXS(l) 

lbO IF PEEK(Il>~32 THEN PRINT 
CHRS(PEEK(I)); ELSE PRINT 
JJ }Jo . ' 

170 NEXT I 
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"SCANTXT asks for a start address 
and an end address. These addresses can 
be entered with a hexadecimal prefix -
'&H' in BASIC. SCANTXT then scans 
through the block, displaying the cur­
rent address and any text data. Data 
that is not text data is represented by a 
period. A typical disp lay from the 
program is shown in the next figure 
(Figure 7). 

Figure 7 
SCANTXT Display 

START? &.HA13E 
END? I!.HA175 
91 

41280 I SA140 
~.ft.W.)COLOR BASIC ! . 2.(C) 1982 

41312 I $A160 
TANDY ,MICROSOFT .. ll.l!119 
OK 

II = GRAPHIC CHARACTERS 

"A recommended way to scan 
through a program is to use a program 
such as SCANTXTto find the messages 
first. This provides valuable clues to the 
structure of the program, as the area 
associated with each message can be 
found by scanning memory for ad­
dresses representing the start of known 
messages. Here's an example: Scanning 
through Extended BASIC yields a table 
of error messages at $ABAF. The table 
starts with 'NF.' It would be advanta­
geous to find out where in memory a 
Next Without For error message is 
generated. Unfortunately, Z-Bug does 
not have a Find function. However, 
BASIC comes to the rescue again with the 
program in the next slide (Figure 8)." 

Figure 8 
FINDSTR Program 

100 'SCAN FOR CHARACTER STRING 
110 CLS 
120 INPUT 0 START 0 i si 
130 INPUT 0 END•; LS 
140 INPUT •sEARCH 5TRING 0 i 51$ 
150 INPUT 0 16-B!T VALUE 0 ; V 
160 FOR 1=5T TO L5 
170 IF V< >O THEN IF V=PEEK(I)* 

256tPEEK(lt1) THEN PRINT 
V;•FOUND AT 0 ;[; 0 1 $ 0 ; 

HEX$(!): GOTO 240 
180 IF V<>O THEN 240 
190 S2$= 0

• 

200 FOR J=1 TO LEN(51$) 
210 S2$=52$tCHRS(PEEK(ltJ-1)) 
220 NE XT J 
230 IF S2$=51$ THEN PRINT 

51$;• FOUND AT •;[; 0 1 $ 0 ; 

HEX$(!) 
240 NEXT I 

"This program scans memory be­
tween any start and end addresses, 
looking for any specified character 
string or any 16-bit address value. The 
16-bit address value takes precedence 

over the string; don't enter anything for 
either one or the other. Finding address 
values helps correlate which parts of the 
program call subroutines at specific 
addresses ." 

Finding the Gold in Them Thar Codes 
"Now that we know an approach to 

finding things in ROM, let's mine for 
gold and find some of those hidden 
subroutines. One thing I should men­
tion, however, is that there are books 
that list source code for BASIC and 
Extended BASIC. Color BASIC Unrav­
elled, Extended BASIC Unravelled and 
Disk BASIC Unravelled are excellent 
reconstructions of the source code in 
ROM and a bargain at $19.95 each 
($49.95 for a three book set plus $3 
shipping and handling). Contact Spec­
trum Projects, Inc., P.O. Box 21272, 93-
15 86th Drive, Woodhaven, NY 11421. 
The technique used in these books is to 
publish code that looks exactly like an 
assembly listing, but with the opcode 
byte deleted. I suspect that the com­
ments on this code are actually better 
than MicroSoft's documentation! It 
was obviously a labor of love by a 
dedicated programmer. Even though 
publishing code in this fashion might be 
analogous to waving red listings in front 
of a MicroSoft bull, what we're doing 
here poses no problems as Z-Bug itself 
provides the tools for examining mem­
ory." 

At this point, the speaker cast an 
anxious glance at the door to see if he 
could detect any gray suits or sandal­
clad hackers. He continued. 

"Another useful book is called 500 
Pokes, Peeks 'n Execs for the TRS-80 
Color Computer (Spectrum Projects, 
Inc., $16.95). It provides entry points 
for subroutine in ROM, along with 
locations of system variables. 

"Anyway, let's see ifl can describe the 
highlights of what can be found in 
ROM by using Z-Bug." 

Input/ Output Drivers 
"I mentioned the indirect jump table 

at the start of Color BASIC ROM at 
$AOOO. Use the seven addresses here to 
find the subroutines for getting a key 
press , generating a character, turning 
on the cassette motor and so forth. Let's 
try the first address, the famous POL­
CAT subroutine described even in 
Radio Shack documentation. 

"The address in the jump table is 
A I CB. Disassembling ROM starting 
from this area results in the code shown 
in the next slide (Figure 9). 



Figure 9 
POLCAT Disassembly 

DA1CB/ PSHS u,x,a 
DAlCO/ LOU #DFFOO 
DA100/ LOX #lSZ 
DA103/ CLRA 
OA104/ DECA 
DAlOS/ PSHS x,A 
DA107/ STA z,u 
DA109/ ROL z,u 
DA108/ BHS DAZZO 
OA100/ INC o,s 
DA10F/ BSR OA23A 
DA1E1/ STA 1,5 
DA1E3/ EORA ,x 
DAlES/ ANDA ,x 
DA1E7/ LOB 1,5 
DA1E9/ STB ,xt 
DA1EB/ TSTA 
DA1EC/ BEQ DA109 
DA1EE/ LOB ZJU 
DA1FO/ STB z,s 
DA1F2/ LOB #OFB 
DA1F4/ AOOB #8 
OA1Fb/ LSRA 
DA1F7/ BHS OA1F4 
DA1F9/ AODB o,s 
DAlFB/ BEQ DA24S 
DA1FO/ CMPB #1A 
OAlFF/ BHI 0A247 
OAZ01/ ORB #40 
OAZ03/ BSR OAZZE 
DAZOS/ ORA > 11A 
DA208/ BNE DAZOC 
OAZOA/ ORB #20 
DAZOC/ STB o,s 
OAZOE/ LOX >11B 
OA211/ BSR OA1AE 
OAZ13/ LOB #OFF 
DA215/ BSR OA238 
OA217/ INCA 
OA216/ BNE OAZ20 
OA21A/ LOB z,s 
OAZ1C/ BSR OAZ38 
Oj\21E/ CMPA 1, 5 
DAZZO/ PULS A,X 
DA222/ BNE OAZ2B 
OA224/ CMPA #12 
OA226/ BNE OAZZC 
OA228/ COM >11A 
OA22B/ CLRA 
OAZZC/ PULS e,x,U,PC 

"I won't go through the enti re sub­
routine because it's quite long- about 
74 inst ructions . However, there are a 
couple of points to mention abo ut 
decoding subroutines like this . 

"The first thing to look for is the end 
of the subroutine . This is often an RTS 
instruction, but may also be a PULS 
instruction, as in this case. The PULS 
instruction pulls data from the stack 
and in some cases also pulls a return 
address and puts it into the PC register. 
This action is the same as an RTS . 
Between the start of the subroutine and 
the RTS or PULS, make certain that all 
branches (BRx instructions) are within 
the limits of the start and end points. 

. Make certain that no jump is made out 
of the subroutine into another routine. 

"Knowing the start and end points, 
look for the BSR, LBSR and JSR 
instructions. These instructions jump to 
lower-level subroutines. In the case of 
POLCAT, there are five BSR instruc­
tions, at A lDF, A203, A2ll , A215 and 
A2 1 C. Z-Bug gives the absolute address 
of the branch instead of the relative 
displacement from the current instruc­
tion. This is nice , because it enables you 
to see immediately which branches are 
to the same subroutines. In this case, the 
BSRs at AIDF, A215 and A2IC are to 
the same subroutine (AI DF is a second 
entry point) - a subroutine to actually 
scan the keyboard. The BSR at A203 is 

to another subroutine at A22E, which 
tests for the SHIFT key. The BSR at 
A21 1 is to yet another subroutine that 
delays for a keyboard de bounce (if the 
keys were read at assembly language 
speed, it would read the key many times 
before it was released). 

"A lot of code in BASIC calls a lower­
leve l subro utine, which calls a still 
lower-level subroutine, and so on . 
There's no question that it's a chore to 
untangle the nested subroutines in 
many cases." 

"What's that strange address in the 
second instruction - the FFOO?" asked 
someone in the back of the room. 

"Remember that I said the $FFXX 
area was devoted to input / output ad­
dresses? The very first instruction in 
POLCAT after the PSHS (which saves 
the registers) loads Register U with 
$FFOO. This is a PIA address, an input / 
output chip used for much of the 1/ 0 
in the CoCo. Unfortunately, to decode 
BASIC and other programs requires that 
you have some knowledge of the struc­
ture of the Color Computer's hard­
ware." 

There were audible groans from the 
audience. 

Figure 10 
Reserved Word and Address Tables 

DISPLAV 
FO. G. etc . 

COLOR BASIC / 
/ 

SAA29 SGN SAA51 . SAA46 FO(R) SA B1A SG(N) FOR 
G(O) 

ADDRESS PRECEDENCE RESERVED RESERVED ADDRESS 
TABLE AN D WORD WORK TABLE 

2 ADDRESSES TABLE TABLE 2 

1 
2 

$AA4F MEM SAA65 OR SKIPF 

SK IP(F) 
TA(B) 

SAB 19 I· I SAB66 ME(M ) 

EXTENDED COLOR BASIC 

$8183 DE(l) $8 1FO DEl $821E AT(N) $8257 ATN 

RESERVED ADDRESS 
WORK TABLE 

RESERVED ADDRESS TABLE 2 

WOAD T AB LE 2 

TABLE 1 
1 

$8256 STRING($) $8271 STRINGS 

R ~ NU(M) 
F(N) 

$81EF USIN(G) S821C RENUM 
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"So much of the input / output is done 
by setting or reading PIA bits - things 
like· cassette or sound-wave shapes , 
serial input or output, or in this case, 
read ing the keyboard by looking at 
which row and column bits are set. 

"The other input / output drivers are 
similar in concept to POLCAT. They do 
a lot of bit manipulation with the 
hardware." 

General Locations of Other Functions 
"One of the chief areas to disassemble 

in ROM is the reserved word table. 
Reserved words in BASIC are those 
reserved to define BASIC keywords or 
functions like INPUT, OPEN , 
RIGHT$ and so forth. If you use the 
SCANTXT program, which I showed 
before, to scan memory for text data, 
you'll see several of these tables, one 
located at $AA66, and one located at 
$8183 (Extended BASIC). See Figure 
10." 

"Notice that the last letter of each 
word shows up as a graphics character 
in the display. This is because the most 
significant bit is set to mark the end of 
the word , as each word is a variable 
length. This is the same as adding 128 
to the value of the ASCII character. 

"The position of the word in the 
reserved word table (first, second, 14th, 
etc.) is used to access a table of ad­
dresses that point to the processing 
subroutine in BASIC ROM. Part of this 
table is located at $AA29 and part at 
$AB67 for Color BASIC. For Extended 
Color BASIC the table of addresses is 
located at $81 FO and $8257. 

"To find the processing subroutine 
fo r a certain function, therefore, find 
the position of the function in the 
reserved word table, look up the corre­
sponding address in the address table , 
and then disassemble that area. For 
example, the PEEl< function is the sev-

enth entry in the second part of the 
reserved word table in Color BASI C -

it's at location $AB2C. The seventh 
address in the address table at $AA29 
is address $B750 at address AA35 . 
Disassembling the $B750 area gives you 
the processing code for PEEl<." 

Can You Learn Assembly Language 
Techniques from ROM Code? 

"Disassembling the ROM is a chal­
lenging task, but it provides lots of little 
useful subroutines that can be used for 
a variety of things. We'll give a thumb­
nail list in a moment. One other benefit 
of disassembly, though, is being able to 
look at 6809 code produced by a pro­
fe ss ional software company, Micro­
Soft. In digging through the disas­
sembled instructions you'll be exposed 
to a variety of tricks and techniques in 
assembly language coding. With the 
disassembled code and a reference 
manual you'll quickly learn how to put 
things together in assembly language." 

Interesting Areas to Look at in ROM 
" Here are some interesting areas you 

might want to investigate. Next slide, 
please . .. " 

Color BASIC ROM: 

$AOOE - Start of BASI C 

$AOF6 - Jump to ROM pack code 
$A34E - Scrolls screen up one line, 

blanks to last line 
$A44C - CSAVE 
$A498 - CLOAD 
$A82A - Sine wave generation for 

cassette 
$A85C - Sine wave table of values 
$A928 - Clear screen 
$A94B - SOUND processing 
$A9B3 - Clock tic interrupt -

updates timer 

s~S·S OUTLINER 

$A9DE - Joystick process ing 
$B9B4 - A large section of code de­

voted to floating-point 
number processing start s 
here and continues almost to 
the end of this part of ROM 
($BFFF) 

Extended Color BASI C ROM: 

$8A09 - Renumber routine 
$A429 - DLDAD or download subrou­

$928F 

$93BB 
$9755 
$98EC 
$9A22 

$9CB6 

$9E9D 

tine - bugs in some versions 
- Start of graphics subrou­

tines - another large sec­
tion of code 

-LINE processing 
- GET processing 
-PAINT processing 
- P·LAY musical note process-

ing - another large section 
- DRAW processing -

another large section 
-CIRCLE - drawn as a 64-

sided polygon! 

At this point in the seminar there was 
a bustle in the corridor outside of the 
room. Two beefy men burst in , one 
wearing a three-piece gray flannel suit 
and cowboy boots, the second in jeans 
and sandals. They went up to the po­
dium and literally lifted the speaker 
several inches off the floor. 

"And that's about all the time we have 
for this seminar," the speaker shouted 
over his shoulder as he was carried off. 
His voice faded as he disappeared down 
the corridor and we could only hear 
snatches -"secrets of ROM . .. other 
mysterious things we haven't gotten 
into . . . bugs .. . " 

The audience groaned in despair and 
1 shuffled off to the RAINBOWfest 
seminar on OS-9 ... 

SNAP • STUDY • SYS'l'lli is quick and simple. 
There are no forms t o design or set up. 
Jus t start entering records as in a hook. 
At any time, use the arrow keys to browse 
through chapter headings, pages, items. 
It's easy to add, revise, delet e , print. 

\ ~~~::,~;~~~-~- wa~ .. shers 
3 samnle files ar e 
i~clud~ (see l eft ) 

A 1mique and cozy filing system i s used . 
Ther e a r e NO FILE NAMES to remember ! ! ! 

RECORD reference notes for books , ta lks, 
'J lides , checkl.lsts , requi reme nts , 
things to remember, note, r evi ew. 

PLA."l an outline or summary for rejX)rts, 
manuscripts, agendas , duties , 

ideas or · t o be done . 
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roam · 
bulbs 

S!roke alart:n **** 
$ervice M:JN 9AM 

Prun~ hedge, shrubs 
Gl;lte hinges - fix 
Clean out eave troughs 
.Marigolds-seed MAR lst 

ENGINE:E:IUNG 
PROJECT '200 

Preliminary plan 
etc • ..• 

32K DI3K , 1 DRIVE 
319 . 95 U. S . $25 CAN 
. (+$2 Shippi 1g) 

COZY SOFTWARE 
2Sl 42 53 7\v e 
Aldergrovc; 

:=J r it i. sh Col,nnbia 
CAl'.Ji\D.~ VOXll\0 



KISSable OS-9 

Featuring a New 
Text Formatter 

By Dale L. Puckett 
Rainbow Contributing Editor 

0 S-9 Users Group member Frank 
Malaney of Pataskala, Ohio, takes 
the spotlight this month. Malaney 

contributed the source code for Print Form , 
a public domain program he has been 
distributing as ''shareware" for several 
months. He also passed along some useful 
c programming tips. Rounding out our May 
offering is an alternative, SysGo, from 
Robert A . Larson at USC; another tip from 
Steve Go ldberg in Bethpage, New York; 
some short c programs for beginners from 
Dennis J. Duke in Bessemer, Alabama, and 
Eric Richards in Auburn , Alabama, plus a 
look at a few new OS-9 products. Re­
member, if you have a question, a short to 
medium-sized program or an operating tip, 
we would love to share it with our readers. 
Send your thoughts to us at THE RAINBOW 
or EMAIL them to DALEP on RAINBOW's 
Delphi CoCo SIG or to my PPN, 70010,542 
on CompuServe. 

PrintForm is Modular 
PrintForm , our feature offering from 

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

Frank Malaney, performs most of the 
functions of DynaForm a nd corrects many 
of the printer problems that were present in 
early versions of this word processing 
software. The problems revolved around the 
printer setup standard used by TaQ}Iy. Most 
manufacturers set up their printers to only 
return the printhead to the left-hand margin 
after they receive a carriage return character, 
OD Hex. Radio Shack printers, however, 
automatically add a line feed following every 
carriage return. This drives some software 
and most programmers crazy. 

Ever since the first column, we have been 
preaching the virtues of OS-9's modularity , 
and Frank Malaney is a believer who broke 
the program into 18 different modules, small 
pieces " ... to protect the sanity of the 
programmer," Malaney said . Breaking long 
programs into short segments also helps the 
computer, particularly a Color Computer 
with only 64K of memory. As you know, if 
you have ever tried to compile a long C or 
PASCAL program, most compilers generate a 
large number of error sta tements for each 
actual error in the source code. 

"The best way to handle this situation is 
to correct the first error, recompile the 
program and then fix the next error that 
shows up, etc.," Malaney said. He also noted 
that small modules that perform a single 
function are much easier to debug after you 
get the program compiled but it still does not 
work properly. "It is much easier to deter­
mine which code is not working correct ly 
and to rethink the logic when that module 
only performs a single task," he said. 

The two-line c program, test.c, can also 
make your initial compiles go faster. 

#include "header.c" 
#include "useage.c" 

Use this OS-9 command line : 

089: eel test.c -oa >>/p 

Header.c is the name of a file that defines 
all of the global variables in PrintForm . 
Useage.c is the name of the file Malaney is 
checking for syntax errors. When you 
compile test.c with the previous command 
line, you are greeted with a very fast pass 
through the compiler and a list of all the 
errors on your printer. 

When compiling PrintForm use the fol­
lowing OS-9 command line : 

OS9: eel pf.c -rn=4k 

This line increases the data space allotted 
to the program by 4K during the compile . 
This prevents running out of .memory while 
printing nested files. 

If you do not want to type in the Print­
Form source code listed here, Malaney will 
send it on a disk for $15 . He includes a copy 
of the manual on the disk , which can be 
printed out. Send check or money order to 
Frank Malaney , 8708 Mink Street SW , 
Pataskala, OH 43062. Enjoy! 
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Metric Industries 
Model 101 Interface $39.95 

The Model 1 01 is a serial to 
parallel interface intended for use 
with a COCO and any Centronics 
compatible parallel input printer. 
The 101 has 6 switch selectable 
baud rates (3()()..9600). The 1 01 
is only 4" x 2" x 1" and comes 

with all cables and connectors for 
your computer and printer. 

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

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

· connectors for your computer. You 
supply the serial cable for your 
modem ·or other serial device. 

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

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

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

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

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

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

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

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

• 

.......................... ~ ... 
T'f'llt.' t.:A.IIt.L., ' 

f>A.tfirt~ tJ'l'JI.l'tY 
~·'~ 

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

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

We manufacture these products. 
Dealer Inquiries are Invited. 
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Other Quality Items 
High Quality 5 Screw Shell C-10 
Cassette Tapes $7.50 per dozen 

Hard Plastic Storage Boxes for 
Cassette Tapes $2.50 per dozen 

Pin Feed Cassette Labels 
White $3.00 per 100 
Colors $3.60 per 100 (Red, Blue, 
Yello.v or Tan) 

To order call our 24 hour order 
line 513-677-0796 and use 
your VISA MASTERCARD 
request C.O.D. or send check or 
money order to: 

Matrlc Industries 
P.O. Box 42396 
Cincinnati, OH 45242 

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

More c Programs for Beginners 
We often get more re action after we 

publish a short program than we do when 
we publish a major application. This was the 
case with the c utilities submitted by Robert 
J. Apida in the September 1985 issue . In 
fact, those programs inspired Dennis J. 
Duke of Bessemer, Alabama , to try his hand 
at programming in c and he has shared hi s 
efforts , 0. Pak and Vi. 

0 . Pak performs a task exactly the oppo­
site of Apida's Nares program. It installs the 
0. Pak standard character set and runs 
HiRes to install the 51 character-wide 
screen. Vi uses Nares to kill the Hi-Res 
screen, calls TSEDIT with its file ID as an 
argument. Later after you finish using 
TSEDIT and exit with the " :q" command, 
Vi calls 0. Pak to reinstall the Hi-Res screen. 
Duke finds Vi useful because TSEDIT 
works much better when it is run from the 
standard Tandy OS-9 screen because it has 
6K more memory at its disposal. The 0. Pak 
Hi-Res screen alone uses 6K of memory. 

O.Pak 
This utility loads the 0. Pak standard 

character set from the normal Tandy OS-9 
screen. 

#include 
#define 
#define 
#define 
#define 
#define 
#define 
#define 

main() 
{ 

<stdio.h> 
CMD "HiRes" 
Cl 15 
C2 0 
C3 1 
C4 27 
cs 87 
C6 42 

char *CMD~line[80]; 

strcpy(Cmd_line,CMD); 
system(Cmd_line); 
Putchar(Cl); 
Putchar(C2); 
Putchar(C3); 
Putchar(C4); 
Putchar(CS); 
Putchar(C6); 

This program is very simple and takes the 
straightforward approach. That's a good 
way to start with any language. Just for the 
fun of it , when you get 0. Pak. c running, try 
defining the characters needed to print as an 
array of integers. Then, send them out to the 
standard output path with Putchar one by 
one. If that works, try another approach of 
your own. 



Vi 
This utility removes the 0. Pak Hi-Res 

screen utility , returns to the standard OS-9 
screen and executes TSED!Twith its file ID. 
After you are finished editing, it returns to 
0. Pak's Hi-Res screen. It uses the c "sys­
tem()"function to do this. 0 . Pak, Nares and 
TSEDIT must be stored in your current 
execution directory before you run Vi. 

#include <stdio.h> 
#define CMDl "NoRes" 
#define CMD2 "TSEDIT" 
#define CMD3 "o.pak" 

main(argc,argv) 

int argc; 
char '>'(argv [ ] ; 
( 

char *Cmd_line,CMDl); 
system(Cmd_line); 
strcpy(cmd_line),CMD2); 
strcat(Cmd_line,argv[l]; 
System(Cmd_line); 
strcpy(Cmd_line,CMD3); 
System(Cmd_line); 

Joysticks in c 
Another person experimenting with new 

frontiers is -Eric Richards of Auburn, Ala­
bama. He was so impressed with the new 
mouse-driven packages at Radio Shack 
stores nationwide that he wanted to try his 
hand at programming the joystick ports 
(Listing A). The value of the 'Y' coordinate 
returned by Eric's program is the opposite 
of that returned by the corresponding 
routine in Radio Shack Color BASIC . The 'X' 
value returns the same value as the equival­
ent BASIC routine. 

Listing A: 
#include <stdio .h> 
#include <os9 . h> 
#define void int 
#define clear 12 I* clear screen character *I 
#define home 1 I* home cursor character *I 

main() 
( 

/*Routine checks both joysticks. Press fire button 
*I 
I* Test uses OS-9 l$GETSTT system call *I 
int x,y,fire,choice; 

putchar(clear); 

for (choice - 0; choice< 2; choice++) 
do 

( 

putchar (home); 
joystck(choice, &x, &Y, &fire); 
printf( "%2d : x-%3d y-3dln", choice, x, y); 

) 

while (fire--0); 

void joystck(num,xval,yval,button) 
int num,*xval,*yval,*button; 
( 

struct registers reg; 

reg.rg_x-num; 
reg.rg_a-1; 
reg.rg_b-SS_JOY; 

I* x- joystick # (0 or 1) */ 
I* a - path #l or standard output *I 

I* b- function code $13 *I 

if (_os9(I_GETSTT, &reg)) I* system call *I 

printf(" **ERROR in joystick readln"); 
exit(l); 

*xval-reg.rg_x; I* x- horizontal value *I 
*yval-reg.rg_y; I* vertical value *I 
*button-reg . rg_a; I* a- fire button ($FF- on)($00- off) *I 

TRS-80 COLOR COMPUTER USERS-MAGAZINE 

cest 

Sell or trade your unwanted programs or hardware in this monthly 
newspaper. Find great buys. List your club or BBS. Full of tips , arti­
cles, reviews and programs for your COCO. Don't delay, subscrip­
tion starts at only $5.00 per 12 issues (1 year) classified ads only 
$.15 a word, use separate sheet of paper for classified ads. 
Yes- I would like a subscription to COCO ADS 

1 year third class mail $5.00 
1 year first class & Canada $10.00 

Name 

_ ________________ Zip ____ _ 

Please have checks payable to - P D Software 
P.O. Box 13124 Houston , Texas 77219 
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.ASIC 
..,-9 Users Group treas­

. of Kansas City BASIC, has 
.wo fixes to that program. You 

• t:DIT to change the source code file 
,_~plied with the program and reassemble 

tt. Or, you can send your original Kansas 
City BASIC disk with $5 for postage and 
handling to Steve at 8609 East 73 Terrace, 
Kansas City, MO 64133 and he will do it for 
you. 

Before you change the actual code, edit 
the line at the label REVS. This sets the 
revision level of the program module . At the 
label XP290, delete the following three lines: 

XP290 CMPA #'­
BNE XP291 
LEAY l,Y 

Replace them with: 

XP290 CMPA #$FF Sub_function ? 
BNE XP291 .. No 
LDA l,Y Get Sub-Function Code 
CMPA #$92 Minus Function? 
BNE XP291 . . No 
LEAY 2 , Y Skip Codes 

This change fixes a subtraction problem. 
Now, following the label TSTVE04, find this 
line: 

CMPA #'@ Range Check 

BASI C software with proper documentation, 
most of them can modify it to meet their own 
needs. The entire OS-9 community will 
benefit. If you would like to join this effort, 
let me know." 

Microware Shipping OS-9 FORTRAN 

Phyllis Case! , the communications coor­
dinator at Microware, reports shipping the 
6809 FORTRAN Compiler in February. The 
new compiler is a subset of the FORTRAN 77 
ANSI stand ard with a number of powerful 
extensions. Highlights include the ability to 
generate code for two- or four-byte integers, 
single and double precision floating point 
support , a full math library and an updated 
c compatible linker and assembler. 

If you are looking forward to moving up 
to an OS-9 68K system, take note . The OS-
9 Network file system, which features a user 
interface similar to the normal OS-9 file 
system, is also shipping as is a brand new 
version , 2.00, of the 68K c compiler. 

The popularity of OS-9 is growing so fast 
that Microware is expanding to meet de­
mands. 

More Tricks 
The new lniz command in the 2.00.00 

version of OS-9 is excellent. It lets you 

Listing B: 

eliminate the memory fragmentation caused 
by opening a path to a printer or other device 
during operation. You simply put the com­
mand "lniz P" in your startup file and go. 

When I first tried to run Iniz, without 
reading the directions of course, I typed 
"lniz / p" on the command line and wound 
up with a nasty error message on my Color 
Computer screen. I scratched my head and 
looked at the book only to learn that the 
programmer who wrote Iniz had dropped 
the slash, 'f ' - the same slash that always 
tells OS-9 to look for a device rather than 
a file - from the command line syntax. I 
wonder why? I thought the idea behind OS-
9's unified I / 0 was to make everything 
consistent. 

Now, the good news. If you don't have 
Version 2.00 and don't plan on getting it for 
a while, you can emulate the Iniz feature 
with a short program (Listing B) from Steve 
Goldberg in Bethpage, New York. When you 
run the program - usually from your 
startup file - it merely opens up a path to 
your printer and then closes it before you 
have had an opportunity to load any other 
programs in memory. This means the printer 
buffer is set up at the very top of RAM, 
leaving you with a continuous block of free 
memory. 

Replace it with: * PBUF -- copyright (c) S. B. GOLDBERG 

CMPA #$2F Range Check 

Two instructions later, just before the 
statement: 

TST HCLDA+l,U 

Insert: 

TFR A,B 
SUBB #'0 Subtract a zero 
CMPB #9 Is is a number? 
BLS TSTVE06 . . Yes 
CMPB #16 Is is Alpha? 
BLS TSTVlS .. No 

TSTVE06 EQU '/( 

The last set of changes allows varia ble 
names with numerics to be used following 
the initial required alphabetic character. 

Odneal reports that he is getting excellent 
response to Kansas City BASIC and noted 
that several users have asked for string and 
numeric arrays and graphics ability. He 
notes that graphics would be the easiest and 
asks that you let him know if you have 
strong interest in having graphics support in 
Kansas City BASIC. 

A lot of people stop after one major 
project like Kansas City BASIC. Not Steve! 
He is working on a Kansas City COBOL 
compi ler for OS-9 and researching a FORTH 

and c. All will be packaged with the source 
code provided. 

"So much software today is overpriced, 
unchangeable and poorly documented," 
Odneal said. "I feel that if users have good 
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* * Initializes printer buffer to prevent memory 
* fragmentation. 
'/( 

ifpl 
use /d0jdefsjos9defs 
endc 

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

* rmb 200 for stack 
dsiz equ 
,'( 

name fcs jpbuf/ 
fcc /(c) 1985 S. B. Goldberg/ 

* 
entry 

out 
pntr 

len 

leax pntr,pcr 
lda #write. 
os9 I$open 
bcs out 
os9 I$ Close 
bcs out 
clrb 
os9 f$exit 
fcc "/p" 
emod 
equ ,.( 
end 

name of printer 
write mode 
open path 
exit with error 
close printer path 
exit with error 
clear error flag 
quit 
name 



TEN MOST-ASKED QUESTIONS 

about DYIICILC® 
THE ELECTRONIC SPREAD-SHEET FOR OS-9 SYSTEMS 

1. What is an electronic spread-sheet, anyway? 
Business people uses spread-sheets to organize col­
umns and rows of figures DYNACALC simulates the 
operation of a spread-sheet without the mess of 
paper and pencil Of course, corrections and 
changes are a snap Changing any entered value 
causes the whole spread-sheet to be re-calculated 
based on the new constants. This means that you 
can play, 'WHAT IF?' to your heart's content 

2. Is DVNACALC just for accountants, then? 
Not at all DYNACALC can be used for just about any . 
type of job Not only numbers, but alphanumeric 
messages can be handled. Engineers and other 
technical users will love DYNACALC's fifteen-digit 
math and built-in scientific functions. With 6809 
DYNACALC you can build worksheets as large as 256 
columns or 256 rows !18278 columns or 9999 rows 
in 68000 versions). There's even a built-in sort com­
mand, so you could use DYNACALC to manage small 
data bases - each row of the worksheet is 
one record. 

3. What will DVNACALC do for ME? 
That's a good question Basically the answer is that 
DYNACALC will let your computer do just about 
anything you can imagine Ask your friends who 
have Lotus 1-2-3, VisiCalc, or similar programs, just 
how useful an electronic spread-sheet program can 
be for all types of household, business, engineering, 
and scientific applications 

4. Do 1 have to learn computer programming? 
NOI DYNACALC is designed to be used by non­
programmers, but even a PhD in Computer Science 
can understand it Built-in HELP messages are provid­
ed for quick reference to operating instructions. 

s. Do 1 have to modify my system to use DVNACALC? 
Nope DYNACALC uses any standard OS-9 configura­
tion, so you don't have to spend money on another 
CPU board or waste time learning another operating 
system 

computer systems center 
42 Four seasons center #122 
Chesterfield, MO 63017 USA 

(314) 576-5020 

DYIAGILG 

6. Will DVNACALC read my existing data files? 
You betl DYNACALC has a beautifully simple method 
of reading and writing data files, so you can com­
municate both ways with other programs on your 
system, such as the Stylo-Graph word processor, 
Sort/Merge, data base systems, or other programs 
written in Basic09, C PASCAL, FORTRAN, and so on. 

7. HOW fast is DVNACALC? 
Very DYNACALC is memory-resident, so there is no 
disk 1/0 to slow things down The whole data array 
!worksheet) is in memory, so access to any point is 
instantanious. DYNACALC is 100% machine code for 
blistering speed 

8. Is there a version of DVNACALC for MY system? 
There·s a version of DYNACALC for EVERY OS-9 
system Unless you have a CoCo, you need a CRT ter­
minal with at least 80 characters per line, and direct 
cursor addressing You can mix different brands of 
terminal on the the same system The CoCo OS-9 
version is compatible with 80-column hardware 
cards, or will work with the standard 32x16 screen. 

9. HOW much does DVNACALC cost? 
Radio Shack sells the CoCo OS-9 version for 599.95. 
The general 6809 OS-9 version is priced at 5250: 
5595 for the OS-9/68k version. Foreign orders add 
510 per copy for postage We encourage dealers to 
handle DYNACALC since it's a product that sells in­
stantly upon demonstration. Call or write on your 
company letterhead for more information. 

10. Where do I order DVNACALC? 
If you have a CoCo, order # 26-3275 at your local 
Radio Shack store Otherwise, see your local 
DYNACALC dealer, or order directly from CSC at the 
address below We accept telephone orders from 10 
am to 6 pm, Monday through Friday Call us at 
314-576-5020. Your VISA or MasterCard is welcome 
All orders are shipped on 5" diskette unless you 
specify otherwise. Please tell us if you need 
Microware !standard) or Mizar format 

DYNACALC Reg. U. S. Pat Off. 
OS-9 and Basic09 are trademarks of Microware & Motorola. 

1-2-3 is a trademark of Lotus Development corp. 
VisiCalc is a trademark of VisiCorp. 

stylo-Graph is a trademark of Stvlo Software, Inc. 
Radio Shack is a trademark of Tandy Corp. 
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Eliminating Hard Coding 
It bugs me to see a programmer ruin an 

otherwise excellent piece of software by hard 
coding syste m device information into the 
program itself. Let's study an example . 

The new 256K RamDisks available now 
for the Color Computer make OS-9 opera­
tion a dream - if the programmer hasn't 
hard-coded his program. When I first boot 
OS-9, !format the RamDisk and backup the 
disk that contains my current execution 
directory. Then, I change both the execution 
and d ata directories to the RamDisk. 

But, what do you think happe ns when yo u 
hit the wrong key while typing a command 
line? You guessed it , OS-9 reports an error 
and if yo u have installed Print Err, you hea r 
drive / dO start up while OS-9 looks for the 
proper message to print. I saw this happen 
a couple of times with dismay. 

Here's the fix. At an offset of 0016 - in 
the 2.00 version of Print Err - you will find 
the st r ing / DO / SYS / ERRMSG . Use Debug 
to change the I DO to " ... ". This tells OS-9 
to look in the SYS d irectory on the parent 
of the parent of the current data directory. 
If you r current data directory is j RO, the 
" ... " will cause Print Err to look on j RO. If 
it is j HO , it wi ll cause it to look on j HO. After 
yo u have m ade the change and exited 
Debug, save the module to a disk file, 
new Print Err perhaps. Rename the original 
to Print Err. Original and then type : 

OS9: verify </dO/cmdsjnewPrintE 
rr >/dOjcmd£/PrintErr U 

Desk Mate, the mouse-driven masterpiece 
from Tandy, has the same problem - it hard 
codes four separate device names. Fortu­
nately, the four pathlists are coded in only 
one fi le, desk . Here is a table with the old 
values and the new values. 

Table 1: Offset Values 

OOE72F 44 30 (/DO) (old) 
2F 52 30 (/RO) (new) 
or 2E 2E 2E ( ... ) 

01102F 44 ~1 (/Dl) (old) 
2F 52 30 (/RO) (new) 
or 2E 2E 2E ( ... ) 

01392F 44 30 2F 43 4D 44 53 (/DO/GMDS) (old) 
2F 52 30 2F 43 4D 44 53 (/RO/GMDS) (new) 
or 2E 2E 2E 2F 43 4D 44 53 ( ... /GHDS) (new) 

Ol622F 44 31 2F 43 4D 44 53 (/Dl/CMDS) (old) 

2F 52 30 2F 43 4D 44 53 (/RO/CHDS) (new) 
or2E 2E 2E 2F 43 4D 44 53 ( ... /CHDS) (new) 

After you make the changes above, up­
date the desk module's CRC using verify's 
u parameter. Then, run DeskMate from 
your RamDisk and stare back in amaze­
ment. Click the button on the mouse a 
couple of times and DeskMate will snap to 
your next app lication almost instantane­
ously. It 's a lot like running similar software 
on a Macintosh with a hard disk but a whole 
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lot cheaper. Despite the fact that applica­
tions are all relatively simple, Desk Male has 
to be the best thing to hit the Co lo r Com­
puter. since OS-9. In fact, I have a friend 
here in Washington who uses DeskMate's 
text editor to enter a lmost eve rything he 
writes because of the large , easy-to-read 
cha racters it displays. If he has a compli­
cated formatting job and needs a more 
powerful text processo r, he simply runs the 
output file generated by DeskMate's text 
ed itor through a more comprehensive text 
processor such as DynaStar. 

Yet Another Tip 
How do yo u prompt yourse lf to change 

disks from a procedure file while doing a 
sin g le disk copy? One quick way suggested 
by Brian Lantz, president of the OS-9 Users 
Group, is to use the OS-9 SLEEP utility 
command. You a lways knew there was a use 
for that command, didn't you? Try this 111 

yo ur procedure file: 
-X 
Echo 
T 
* Change Disk then 
* Type 'Break' key to continue 
-T 
Sleep 0 
X 
(* Rest of procedure file follo 
ws the "x" i<) 

Notice how we used the four built-in Shell 
commands x, -x, t and -t. The -x command 
in the first line of the procedure above tells 
OS-9 to igno re any errors on the command 
line a nd go ahead with the rest of the 
procedure file. Without that command, OS-
9 would abort the procedure file if it hit an 
e rror. 

The t command tells the Shell to pass 
anythi ng on the standard input path through 
to the standard output path. The -t tells it 
no t to pass this information . Notice how we 
used the t command in conjunction with the 
echo command to send more than one line 
of text in our prompt. Do not forget the 
asterisk , '*'. It tell s the OS-9 Shell that 
eve rything else on the line that follows is a 
comment and should be ignored . 
Auto RamDisk 

We recently experimented for a long time 
trying to come up with a way to switch our 
current execution directory to j RO / CM DS 
and our current data directory to j RO 
automatically from the startup file. Our first 
attempt looked something li ke this: 

PRINTERR 
XMODE /P1 LF 
TMODE .1 -UPC -PAUSE 
SETIME </TERM 
INIZ P1 T2 
FORMAT /RO 
YDALE' S RAMDISK 
BACKUP #100 /DO /RO 
yy 

TMODE .1 PAUSE 
CHX /RO/CMDS 
CHD /RO 

Unfortunately, it didn't work. As soon as 
this startup procedure file was executed, it 
sent an End of File signal to OS-9. This 
killed the Shell running it, and all the 
changes we made died with the Shell. 

Next, we replaced the C HX and CHD 
co mmand lines with: 

EX LOGIN </TERM 

We also edited the first line of the fil e, 
SYS / PASSWORD. When we were finished 
it read: 

, ,0,128,/rO/cmds,/rO,shell 
This worked and we wound up in the 

proper execution and data directories . But 
when we did a procs command, we found 
that we had an extra Shell alive . It was the 
Shell that executed the startup procedure 
file and it was wasting 6K of memory. As an 
experiment, l tried to kill the extra Shell by 
typing: 

089: kill 4 
That didn't work because OS-9 will not let 

you kill the parent of a child process that is 
running. Finally, I left the login command 
line out of the star /up file and typed it myself 
- interactively after the startup command 
was finished and OS-9 prompted me. This 
worked and l was left with only one Shell! 
Unfortunately the switch was still only se mi­
automatic. 

Incidentally, we used the tmode -pause 
command in our procedure f ile so the 
backup command wouldn't stop and wait 
for us to press a key after it filled the screen 
with reports . Another a lternative, if you 
have installed the new nil device that comes 
with Version 2.00, is to redirect the output 
of the backup com IT" and to th a t device. The 
following command line will do the job for 
yo u. 

BACKUP #100 /DO /RO >/NIL. 

SysGo: The Real Answer 
Robert Larson at the University of South­

ern California at Los Angeles dropped us a 
note several months ago to promote the 
virtues of Kermit over Xmodem. We quote: 

"Kermit has several advantages over 
Xmodem. It makes fewer assumptions 
about the system it is runn ing on and the 
communications path it can use, so it will 
work on a wider variety of systems," Larson 
said. "Xmodem is probably sti ll better for 
what it was designed for - CP / M to CP / 
M file transfer over eight-bit data links that 
can handle bursts of 132 characters. There 
are hundreds of Kermil implementations 
and dozens of Xmodem implementations. 
The central Kermit authority of Columbia 
University also helps make sure that all 
versions of Kermit work with eac h other and 
that improvements in the protocol are made 
in a compatible way." 

Larson reported that there a re at leas t 
three separate conversions of the "o ld" 
UNIX Kermit to OS-9. He said the lates t 
version he has worked on is based on the 



Glen Seaton version with connect code from 
Bradley Bosch and some fixes by James 
Jones. It is available via the normal Kermit 
distribution channels at Columbia Univer­
sity. He reported that he has also posted 35 
copies, including four to Europe and one to 
Australia, via UUCP USENET mail. The 
Glen Seaton version is available in the OS-
9 Users Group Library and on CompuServe. 

We feature here a replacement SysGo 
module Larson contributed. It is smaller and 
faster than the original, but more impor­
tantly, it holds the clues to making the 
automatic change to alternate execution and 
data directories . 

Alternate SysGo Listing 

ifpl 
use /d0jdefs/os9defs 
endc 

c. dr equ $d 
mod eom,name,$Cl,$8l,start,$00C8 
namefcs jSysGo/ 
feb 6 

Cmds Fcc /Cmds/ 
Feb e.c.r 

Shell Fcc /Shell/ 
Feb c.cr 

Startup Fcc /Startup -p/ 
feb c. cr 

Initdat Feb $55,$00,$74,$12 , $7F, $FF , $03, $B7 
Feb $FF, $DF, $7E , $FO, $0C 
idatlen equ * - initdat 

startleax <rti,FCR 
OS9 f$icpt 
leax <initdat,FCR 
ldu 11$0071 

ldb llidatlen 
movida t lda, X+ 
sta , U+ 
decb 
bne movidae 
leax <Cmds, PCR 
lda 114 execution directory 
os9 i$chgdir 
leax <Shell,PCR 
leau <startup,PCR 
ldd 11$0100 
ldy 1121 
os9 £$fork 
bcs infloop 
os9 f$vait 
restart leax <Shell, FCR 
ldd 11$0100 
ldy 11$0000 
os9 f$fork 
bcs infloop 
os9 f$vait 
bee restart 
infloop bra infloop 

rtirti 

emod 
eom equ * 

SysGo is an OS-9 program that just 
happens to be the first process to run when 
booting the system. Essentially, it does three 
things: executes the procedure file, startup; 
starts your first process- read program and 
usually a Shell; then, it simply waits for all 
other processes to die. 

If you look at the previous code, you will 
notice that Larson's version of SysGo goes 
into a wait state j ust before the label, 
"restart." If for some reason the original 
Shell that it has just started were to die, 
SysGo wiii automatically restart another 

Listing 1: pfc 

#include "header.c" 
#include "main.fast.c" 
#include "linefeed.c" 
#include "c return.c" 
#include "print.c" 
#include "space.c" 
#include "putcont.c" 
#include "left m.c" 
#include "contr.c" 
#include "pr.header.c" 
#include "end page.c" 
#include "sing line.c" 
#include "dot.c" 
#include "cont proc.c" 
#include "useage.c" 
#include "cput.c" 

Listing 2: header.c 

I* This is the header file file which contains all of the *I 
I* define's and global variables for a new text processing *I 
I* and formatting program that will do the most common *I 
I* functions of "dynaform". *I 

#include 
#include 
#define 
#define 

<stdio.h> 
<ctype.h> 
FALSE 0 
TRUE 1 

int spacing = 1; I* set by, .ss or .Ms *I 
int offset = 8; I* set by · . PO *I 
int pg no = 1; I* set by .BP or .PN *I 
int pg-len = 66; I* set by .PL *I 
int bot mar = 8; I* set by .MB *I 
int foot mar= 2; I* set by .FM *I 
int top mar= 3; I* set by .MT *I 
int header mar= 2: I* set by .HM *I 
int linefeed = FALSE; 
int code(27][8]; 
int line no = 1; 
int first char = TRUE; I* denotes first character on a line *I 
int underline • FALSE; I* controls "controlled underlining */ 
int q_flag = FALSE; I* true after control Q *I 
int s flag = FALSE; I* true after control s *I 
int w-flag ~ FALSE; I* true after control W *I 
int y-flag • FALSE; I* true after control Y *I 
int sheet flag = FALSE; I* if false tractor paper, if true single 
sheet *I -
int pr_flag = TRUE; I* flag for printing characters *I 

int spage =O; I* number of page to start printing *I 
int epage = 30000; I* page number to stop printing *I 

.char head [ 13 3] ; 
char foot(133J; 
char temp[133J; 

int contrl; 

FILE *path, *fopen(); 

*I 
Listing 3: main.jast.c 
main(argc, argv) 
int a rgc : 
char •argv(); 

{ 
FILE *input file; 
int i, j, cnt, temp,count =l,out flag= FALSE; 
char option; -

static char hd[]~ 11 "; 

static char ft[] = " #"; 
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if ( (input file = fopen ( "prtr. contrl", "rx") ) == NULL) 
( -

printf("I couldn't open printer configuation file"); 
exit(l); 

fread(&code[O][O],sizeof(int) ,2l6,input_file); 

fclose(input_file); 

if(code(O](O] == l) /*check if linefeed needed*/ 
linefeed = TRUE; 

contrl = code[O][l]; /*load character used as control flag*/ 

/* Open a path for output and get number of copies */ 
if(argc > 2) 
{ 

for(i=2; i < argc; ++i) 
{ 

if( {argv(i]) (OJ •• '-') 
{ 

j - l; 
while((option =argv(i][j]) !=NULL) 
{ 

if(isalpha(option) 
{ 

FALSE) 

) 

printf("Error in options\n"); 
useage(); 
exit(6); 

cnt liS o; 
++j; 
while(isdigit(argv(i][j]) I= FALSE) 
{ 

) 

cnt = cnt • 10 + (argv(i](j] - 48); 
++j; 

option • toupper(option); 
switch (option) 
{ 

case 'C': 
count -=cnt; 

if(count < l) 
{ 

printf( 11 Number of copies set to 
zero\n") ; 

exit(ll; 
) 
break; 

case 's': 
spage = cnt; 
if(spage > l) 

pr flag = FALSE; 
break; -

case 'E': 
epage = cnt + l; 
break; 

default : 
printf("Unknown option\ n"); 
useage(); 

) 
else 
{ 

exit(7); 
break; 

if{(path = fopen(argv(i],"w")) ==NULL) 
{ 

%s\n",argv(i)); 

) 

) 

printf("I 

useage(); 
exit(2); 

out_flag = TRUE; 

if(out flag == FALSE) 
( -

can't 

if{(path a fopen("/p","w")) =• NULL) 
( 

open a path 

printf("I can't open a path to the printer\n"); 
exit(3); 

) 
/ * Open the path for the input file */ 

tor(i- o; i < count ; ++ i) 
{ 

strcpy(head,hd); 
strcpy(foot,ft); 

242 

if(argc >= 2) / * check for path name */ 
{ 

if( (input_file = ·fopen(argv(l), "r")) == NULL) 
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for 

Shell. This keeps you from crashing the 
system if you accidentally kill all the pro­
cesses running. 

When OS-9 runs the SysGo program it 
automatically sets the execution directory to 
/ DO / CMDS. It knows that / DO is the 
startup device because it looked in the Init 
module , which is simply a look-up table that 
holds the initial information needed to start 
the system. Information stored in Init 
includes the upper limit of RAM memory, 
the number of entries in the IRQ polling 
table, the number of entries allowed in the 
system device table, the name of the first 
program to run (most often SysGo, the 
name of the device that holds the default 
directory - usually, I DO, the device that 
becomes the standard input and output 
paths) and, finally , the name of the boot­
strap file, os9boot, in the case of Color 
Computer OS-9. 

The secret to changing data and execution 
directories to I RO, or even I HO, is to add 
some code to change those directories . 
However, since a RamDisk doesn't exist 
until the start-up procedure file runs format 
and backup to create it, you cannot add this 
code until after SysGo runs the start-up 
procedure. You will need to add two new 
labels just in front of the CMDS label in the 
SysGo listing. Something like this : 

newdir fcc "/RO" 
feb c.cr 

newexe fcc "/RO" 
Cmds fcc /Cmds/ resume old code here 

Then, after the OS-9 f$wait call, just in 
front of the existing "cestart" label, add the 
following code: 

leax <newdir, PCR point to new data directory 
lda *3 files may be updated 
os9 I$chgdir 
leax <newexe, PCR point to nev execution directory 
lda '114 files may be executed 
os9 1$chgdir do it 
Restart leax <Shell, PCR and resume old code 

The code creates a Shell and runs the 
programs that have been placed in the start­
up procedure file. When the startup file 
ends, OS-9 receives an EOF signal and the 
Shell that ran the procedures dies. When this 
happens, execution continues with the new 
code that changes the current data directory 
to I RO instead of I DO and the current 
execution directory to / RO / CMDS instead 
of / DO / CMDS . After SysGo runs your 
code, it falls into the code at the label restart 
where it starts another Shell. 

This SysGo module was written for Ver­
sion 1.00 and 1.0 I . It should also work with 
Version 2.00. However, it does not start the 
clock module like the SysGo that comes with 
Version 2.00. If you use this version, you 
need to start the clock with the setime 
command in the startup file. 

To install this SysGo module you go 
through several steps. First, assemble the 
code using the asm command that comes 
with OS-9. Then, replace the original SysGo 
with your version_ in a new OS9Boot file 
using OS9Gen. Hopefully, Larson's code 
and our short notes have removed some of 
the mystery surrounding SysGo and you feel 



free to experiment and customize your 
system to your heart's content. Let me know 
how it works out and if you really come up 
with a unique version be sure to share it with 
us. 

Users Group Sports First Online Recruit 
Congratulations to John M. Graf of 

Riverside, California. John was the first 
person to join the group online using the new 
services available on THE RAINBOW's Delphi 
Color Computer SIG . His Username is 
JMFG if you want to say hello. 

RAINBOWfest-Palo Alto was a big one 
for the OS-9 community. Paul Searby gave 
an inspiring keynote speech at the first OS-

9 buffet breakfast attended by more than 60 
people. Brian Lantz presented an excellent 
seminar for OS-9 users and was kind enough 
to fill in during the first half of my seminar 
when snow in Washington and rain in 
California delayed my arrival Saturday. 

We saw an interesting approach to OS-9 
in a new Winchester BASIC product from 
Owl Ware in Palo Alto. Interesting idea and 
we'll be telling you a lot about it with 
information direct from its author, Alan 
Reinhart,' next month. 

The OS-9 community certainly has its 
heroes and they strive to make your entry 
into the world of OS-9 Version 2.00 easier. 
Included in our list of good guys are Ed 

printf("I can't open %s for reading\n",argv[l]); 
useage(); 
exit(4); 

) 
else 
{ 

printf("You must put a filename in the command 
line\n"); 

useage(); 
exit (5); 

I* We are now ready to begin the actual printing of the document *I 

print(input file); 
fclose(input_file); 

I* When we return to this point we must now finish the last page *I 

end page(); 
I* Reset all variables for next pass if required 

*I 

) 

if(spage > 1) 
pr_flag a FALSE; 

else 
pr flag 3 TRUE; 

spacing-= 1; 
offset= 8; 
pg no = 1; 
pg-len = 66; 
bot mar = 8; 
foot_mar = 2; 
top mar = 3; 
header_mar = 2; 

fclose(path); I* close our output path (to printer ?) *I 

*I 

I* 

Bender at PBJ, Dan Johnson at D.P. John­
son and Paul Searby at Computerware. All 
had to dive for the disassemblers as they 
hustled to rewrite new drivers that would 
run on Version 2.00 of OS-9 . Next month , 
we'll take an in-depth look at this new 
version of OS-9 and try to let you know what 
you can do with it. 

During the evolution, our aforemention­
ed heroes entered several new packages into 
the utility arena. We'll feature some of the 
more advanced products, especially Brian 
Lantz's kShell, here next month. Once you 
use the kShell, which is modeled after the 
Shell in OS-9 68K, you'll never go back. 
Until then, keep on hacking. 0 

Listing 4: linejeed.c 

/* this function 
of the */ 

puts out either a cr-lf or a blank-er pair depending 

/* state of the 
as they*/ 

linefeed flag. The blank is required by some printers 

/* will 
*I 

int Line feed () 
{ 

not responed 

char lf ='\012'; /* linefeed code· */ 

to 

char cr ='\015'; /* carridge return code*/ 

if(linefeed 
{ 

TRUE) 

} 
else 
{ 

cput ( cr, path) ; 
cput ( 1f, path) ; 

space(); 
cput(cr,path); 

} 
++line_no; 

only a cr. 

/* 
==================================================================*/ 
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The Univel'sal 
Maclnkel'(s)'"M) 

a .. e he .. e 
Re-ink any Fabric 

ribbon automatically 
for less than 

5¢ 
Now one Universal Cartridge 
Maclnker (UC) re-inks all fabric car­
tridges and one Universal Spool 
Maclnker (US) re-inks all spools. We 
have Maclnker(s) dedicated to 
specialized cartridges, zip pack, har­
monica etc. Over 1000 printer brands 
supported. Use your Macinker to re­
ink your dry, fabric cartridges (for 
less than 5 cents in ink) and watch the 
improvement in print-out quality. Our 
new, residue-less, lubricated, dot 
matrix ink yields a darker print than 
most new ribbons. Or get any of our 
basic ink colors: brown, blue, red, 
green, yellow, purple and use 
Maclnker to create and/or Re-ink 
your own colored cartridges. We 
have uninked or colored cartridges 
for the popular printers and ribbon 
re-loads for any printer. Operation is 
extremely simple & automatic with 
new, twin drive electric motor that 
supports CW and CCW rotating car­
tridges. A good quality fabric ribbon 
of average length can be re-inked 
almost indefinitely. In our tests one re­
inked Epson* 80 ribbon has outlived 
the estimated life of the print-head!! 
We receive consistent & similar feed­
back from our customers. As of 
August 85 we have over 40,000 MAC 
INKER(s) in the field, in. 5 continents 
(220 V motors available). Maclnker 
(UC) is $60.00. Cartridge drivers are 
$8.50/ea. We still have our first 
genE ration, dedicated Maclnker(s) 
for most popular printers. Prices start 
at $54.95 with most units below $60.00. 
Maclnker has been reviewed, ap­
proved and flattered in most 
magazines and even in the NEW 
YORK TIMES and the CHICAGO SUN 
TIMES. 

Unlftraal Cartridge Mac Ioker 

Clim~ler 
Friends 
o415 S.W. Canyon Ct. 
Portland, OR 97221 
(503) 297-2321 
Order toll free 1-800-547-3303 
or ask for free detailed brochure. 
Dealers inquiries welcome. 
*EPSON is a trademark of EPSON CORP. 
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Listing 5: c_return.c 
I* this function processes 
determines *I 
I* how many line 
*I 
int c_return() 
{ 
int i; 

I 

for(i•l; i<• spacing; 
Line feed() ; 

first_char = TRUE; 

Listing 6: print.c 
int print(fi) 

each line feed 

spaces between 

++i) 

FILE *fi; I* we passed a file pointer *I 
{ 
int c,test; 

while( (c=getc(fi)) !• EOF) 
{ 

test• TRUE; 
if(c== 1 • 1 && first_char ==TRUE) 

{ 

fould in the 

lines are 

dot(fi); I* process dot commands *I 
test • FALSE; 
) 

else if(c •= contrl) 
{ 
contr(fi); I* process control characters *I 
test • FALSE; 
) 

if(test •• TRUE) 
{ 

if(line no ==1 && first_char == TRUE) 
( -

header(fi); I* printer header *I 
) 
if(first char =• TRUE) 
{ -

) 

left_m(); I* print left margin *I 
first_char = FALSE; 

text and 

required 

I* 

if(c 1• 1 1 && c != 1 \015 1
) I* test for blank and cr *I 

{ 

} 
else 
{ 

) 

cput(c,path); 

if(c= .. 1 ') 

space(); 
if(c CD 1 \015 1 ) 

( 
c return(); 
if((line no +spacing)>(pg len-bot mar)) 

end:page(); - -

) I* closes while *I 
I* close print() *I 

/* 
==o=========•a=========•=aca=========•===============================* 
I 

Listing 7: space.c 
I* space() will toggle underline off if it is on and print *I 
I* a space and then toggle the underline back on if the */ 
I* underline flag is TRUE */ 

int space() 
( 
int off•22; I* code to turn underline off *I 
int on • 21; I* code to turn underline on *I 
char c ,. 1 1 ; 

) 

if(underline •• TRUE) 
( 

) 
else 

putcont(off); 
cput(c,path); 
putcont(on); 

cput(c,path); 

/* ==•=•==•••a•====•a•••==•========••=~======================•••=•maa 
*I 



Listing 8: putcont.c 

I* putcont() is passed as int and will use that int to point to a *I 
I* row in code ( row)(col) matrix. It will put the int's in the row *I 
I* to the output until the element is >127. *I 

int putcont(row) 
int row; 
{ 

int col, pcode; 

) 

for(col=O ; code(row)(col] <= 127; ++col) 
{ 

putc(code(row](col],path); 

I* ===============================================================*I 

Listing 9: /ejLm.c 

I* left m() wi ll provide for indentation from the left side of the 
page *I-
I* before any line is printed. It will also toggle the underline off 
and *I 
I* on if the underline flag is TRUE . The column that the text is to be 
*I 
I* printed in is changed with the .PO command. 
*I 
int left_m() 
( 

int off=22; I* code to turn underline off *I 
int on = 21; I* code to turn underline on *I 
int col; 
char c = ' •: 

if(underline == TRUE) 
putcont(off); I * turn off underline if flag is TRUE *I 

for(col = 1; col < offset; ++col) 
cput(c,path); 

if(underline == TRUE) 
putcont(on); I* turn underl i ne if flag is TRUE *I 

I* 
=====================================================================* 
I 

Listing 10: contr. c 

I* contr(fi ) has the file pointer passed to it. it will get t he next 
*I I* character, and pass it to cont_proc() for the actual processing . 
*I I* it checks to see if the next character is also a control char. If 
*I I* it is, it will call itself. if not, it will return the character 
*I 
I* to the file. 
*I 
contr(fi) 
FILE *fi; 
( 

int col,c,i; 

*I 

c = getc( f i); 

if(c == 'P' II c == 'p') 
( 

) 
else 

i=O; 
whi1e((c=getc(fi)) != contrl ) 
( 

) 

temp[i ]=c; 
++i ; 

temp(i] = NULL ; 
printf("%s\n",temp); 
c = readln(O,temp,l32); 
temp(c-1] = NULL; 
for (i=O; temp[i] != NULL; ++i) 

cput (temp(i],path); 
printf(" \ n"); 
c = getc(fi); I* throw away letter following control char 

* LOCAL * IN "' LOS * ANGELES • 

Happy New Year! 
-Tandy DRO System-

#26-3129 - $159.95 + S & H 

Quadrature Faa Modale B 
Piezo Electric - .11 Watts 
Fits IN Coco- No Surge 

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

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

Gold Rom "Y" Cable - $ 22.95 

We Stock Amdek Amdisks! 

VIP Integrated Ubrary 
DynaCalc (RSDOS ) 

Data Pack II (The Best Term. ) 
Business Software 

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

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

and hardware in the market. 

• 232 RemotePias • by o.vHt O..rin 

..- Require1 RS232 Pak or PBJ 2SP 

..- Rerrwte Tenninal Program 

..- Parallel to Keyboard 

..- No Lo1t or Garbled Data 

..- Error Trapping ..- Software Clock 

..- DUable Break Key ..- lnkey$ Support 

..- New Tenninal Program ~ 

..-Conversation Mode trr-\'' 

..- All Ext. & DUk Command, RAINBOW 

..- 20 Command, Added 

..- Perfect for BBS 

CE RTI FIC A TIQ~ 

SEAL 

"" 4 Version~ lncl: Ext., 1.0,1.1 & }DOS 
"" Much More - U1e1 4 K 

S24.95 + 2.50 s A B (CA. -+ ... , 

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

SALE ON QUALITY MONITORS 

COLOR & MICRO COMPUTERS 
Software • Hardware • Support 

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

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

Extended Hours+Call before coming. 
6130 YORK BOULEVARD 

POST OFFICE BOX 42718 
LOS ANGELES, CA. 90042 

MAKE CHECKS PAYABLE TO E .D.C. 
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DISK DRIVE 
SPECIALS 

CONTROL & 2 DRIVES 

ONLY $279 
Price includes 2 TEAC 40 track, double densi ty 
drives with case. power supply, cable and disk 
controller by HDS or J&M (specify RS or 
JDOS). 

OPTIONS: 

ADOS ROM (for HOS) . .. ADD $30 

J&M switchable controller with JDOS 
and pr inter port (J FD-CP) ... ADD $30 

J&M switchable controlle r wi th RS and JDOS 
and printer port (J FD- CP) . . . . . ADD $40 

2 Drives with case & power supply ...... $159 
Cable for dual drive above ... $21.95 

DISK CONTROLLERS 
HDS DISK CONTROLLER with RS 1.1 ROM 
(same options as above) . . .. ONLY $99 

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

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

RSDOS ROM VERSION 1.1 ONLY ..... $19.95 
RSDOS 1.1 with disk ctrl. purchase . ..... $10 

REAL TIME CLOCK 
Features: OS9 DRIVER INCLUDED 
AUTOMATIC LEAP YEAR & DAYLIGHT 
SAVINGS TIME- COMPATIBLE WITH ALL 
RS COLOR COMPUTERS - BATTERY 
BACKUP 

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

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

CALL FOR QUANTITY DISCOUNTS 
LARGER CASES ALSO AVAILABLE 

COCO CABLES 
All have GOLD plated contacts . 

MULTI-PAK EXTENDER CABLE - 40 conductor. 
6" lo 15" (specify). 
- STOP THOSE LOST CONTACT BLUES. -
ONLY .. .. .. ......... $21.95 

Y-CABLE - 40 conductor , 1 ft. long. Lets you 
connect 2 compa tible plug -in paks without a 
MULTI-PAK INTER FACE. ONLY _ .. ..... $26.95 

DISK PACK EXTENDER CABLE - 40 
conductor. 2 ft. long. Not for use with 
Mul ti-PAK. 
ONLY ....... ' ...... ' ... $22.95 

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

CUSTOM FLAT CABLES - Call 

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

(5 16) 783- 7426 

ADD $3 .00 PER ORDER FOR SH IPPING & HANDLING 
ADD $8 .00 FOR S & H ON DISK DRIVE ORDERS 
FOR C O.D. INCLUDE AN ADDITIONAL $3 .00 
N.Y. RESIDENTS MUST INCLUDE SALES TAX 
LI MITED SUPPLY ON SOME ITEMS 
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cont_proc(c); 

if((c = getc(fi)) == contrl) 
contr(fi); I * call again *I 

else 
ungetc(c,fi); I * return character to file *I 

I* 
==================================================================*I 

Listing 11 : pr.header.c 

I* This function controls the spacing at the top of the document and 
*I 
I* the printing of the header. 
*I 
int header () 
{ 

int hd_line; 

} 

I* 
*I 

hd line = top_mar - header_mar; 

while(line no < top mar) 
{ - -

if(line no == hd line) 
sing_ line (head) ; 

Line feed() ; 

================================================================= 

Listing 12: end_page.c 

I* This function will print blank lines at the bottom to the footer 
l i ne *I 
I* It will ca ll for the footer line to be printed and print enough 
*I 
I* additional blank lines to get to the top of the next page. 
*I 
int end_page () 
{ 

int foot line; 
char temp; 

foot line = pg len - bot mar + foot mar; 
-while(line no <= pg=len) -

} 

I* 

{ -
if(line no == foot line) 
{ - -

sing_line(foot); 
) 
Linefeed(); 

++pg no; 
line=no =1; 

if(spage == pg_no) 
pr flag = TRUE; 

if(epage == pg no) 
pr_flag =-FALSE; 

if(sheet flag == TRUE && pr_flag == TRUE) I* single sheet flag *I 
{ -

printf("PUt in next sheet of paper.\nHit a key\ n \ n"); 
temp = getchar(); 

====================================================================== 
*I 
Listing 13: sing_/ine.c 

I* sing_line ( ) prints oout both the header and the footer lines. It is 
*I 
I* passed a pointer to the proper line. It also contains procedures to 
*I 
I* print the page number and handle control characters in these lines. 
*I 
int sing line(buffer) 
char buffer(] ; 
{ 

int i; 
int temp f lag = FALSE; 
char spc-= ' \ 007'; 



} 

I* 

left_m(); 

if(underline == TRUE) 
{ 

temp flag=TRUE; 
underline = FALSE; I* turn underline flag off *I 
putcont(22); I* turn underlining off *I 

for{i O; buffer[i) !=NULL; ++i) 
{ 

if(buffer[i] == '#' && pr_flag 
fprintf(path,"%d",pg_no); 

else if(buffer[i) == spc) 
{ 

) 

++i; 
cont_proc(buffer[i]); 

else if(buffer[i) == ' ') 
space{); 

else 
cput(buffer[i],path); 

if(temp_flag == TRUE) 
{ 

TRUE) 

underline = TRUE; I* turn underline flag back on *I 
putcont(21); I* turn underlining on *I 

====================================================================== 
=*I 
Listing 14: dot.c 

I* dot() processes the dot commands 
*I 
int dot(fi) 
FILE *fi; 
{ 

int i, temp len, num, flag TRUE, dot_c, c; 
char pause;-
char spc = '\007'; 
FILE *new_file; 

I* form a code number from a two character string 
c= getc(fi); I* get first character *I 
dot c = (toupper(c) - 64) * 30; 
c =-getc(fi); I* get second character *I 
dot_c = dot_c +(toupper(c) - 64); 

if((c = getc(fi)) == '\015') 
{ 

} 
else 
( 

} 

temp[O) = NULL; 
num = O; 
temp len = O; 
flag-= FALSE; 

i = O; 
while((c = getc(fi)) != '\015') 
{ 

} 

if(c == contrl) 
temp[i) = spc; 

else 
temp[i) = c; 

++i; 

temp[i] = NULL; 
flag = TRUE; 

if((num = strlen(temp}) > 0) 
num = atoi(temp); 

I* The switch cases now begin 

switch(dot c) 
{ -

case 76: I* .BP page break *I 
end page(); 
if(num > O) 
( 

pg no = num; 
if(spage > pg_no I I pg_no >= epage) 

pr flag = FALSE; 
else 

*I 

*I 

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

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

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

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

32K Disk - $26.95 

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

Reading Comprehension Series 
Grades 2 • 4 

BS 's Reading Comprehension Series is a 
set of data files to be used with the Ques­
tions program described above. Each file 
contains over 100 questions, organized 
into 6 to 8 sequential lessons. Lessons 
build from simple to complex . This series 
emphasizes the thinking aspect of reading. 
Simple sentence structure allows the stu­
dent to concentrate on thinking skills . 

Main Idea * Sequencing 
Fact & Opinion * Cause & Effect 

Each Title: Cassette- $10.95 
Disk $12.95 

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

Most B5 programs are available 
[X through Radio Shack® Express 

Order. 
A uademark of Tandy Corp; 

B-5 Software Co. 
1024 Bainbridge Place 
Columbus, Ohio 43228 
Phone (614) 276-2752 
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' 

} 
break; 

pr flag = TRUE; 

case 106: /* . CP conditional page break */ 
if((line no+ spacing* num) > (pg_len -bot_mar)) 

end-page(); 
break; -

case 409: / * .MS multiple line spacing */ 
if(num == 0) 

spacing 2; 
else 

spacing num; 
break; 

case 589: / * .ss single line spacing */ 
spacing = 1; 
break; 

case 193: /* .FM set footer margin */ 
foot mar = num; 
break; 

case 253: / * .HM set header margin */ 
header mar = num; 
break;-

case 392: /* .MB set bottom margin */ 
bot mar = num; 
break; 

case 410: /* .MT set top margin */ 
top mar = num; 
break; 

case 492: /* .PL set page length */ 
pg len = num; 
break; 

case 494: /* .PN set page number */ 
pg no = num; 
if(spage > pg_no I I pg_no >= epage) 

pr_flag FALSE; 
else 

pr flag = TRUE; 
break; -

case 495: /* . PO set page offset */ 
if(num == 0} 

of{set =1; 
else 

offset = num; 
break; 

case 586: /* .SP space lines on page */ 
if (line no == 1) 

· header(fi); / *print header before spacing */ 
{f(num == 0) 

else 
( 

Line feed() ; 

for(i = 1; i <= num; ++i) 
Linefeed(); 

break; 
case 593: /* single sheet flag set */ 

sheet flag = TRUE; 
breakT 

05·9™ SOFTWARE/HARDWARE 
SDISK-8tandard disk driver module allows the full use of 35, 40 
or 80 track double sided disk drives with COCO 08·9 plus you 
can read/write/format the 08-9 formats used by other 08-9 
systems. (Note: you can read 35 or 40 track disks on an 80 track 
drive). Now updated for 08·9 ver. 02.00.00 $29.95 
SD ISK + BOOTFIX-As above plus boot directly from a double 
sided diskette $35.95 
L1 UTILITY PAK-Contains all programs from Filter Kits Nos. 1 
& 2 plus Hacker's Kit#, plus several additional programs, Over 
35 utilities including "wild card" file cmds, MacGen command 
language, disassembler, disk sector edit and others. Very useful , 
many of these you will find yourself using every time you run your 
system. These sold separately for over $85. $49.95 
SKIO-Hi res screen driver for 24 x 51 display; does key click, 
boldface, italics; supports upgraded keyboards and mouse. With 
graphics screen dump and other useful programs. Now UPDATED 
FOR OS-9 Ver 2.0 $29.95 
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PC·XFER UTILITIES- Utilities to read/write and format ss M8· 
D08TM diskettes on CoCo under 08·9. $45.00 (requires SDISK) 
CCRD 512K Byte RAM DISK CARTRIDGE-Requires R8 Multipak 
interface, used with driver software below provides 1/2 MB 08-9 
RAM disk. $259.00 (Prices subject to change). 
CCRDV OS-9 Driver Software for CCRD-$20.00 
All disk prices are for CoCo 08-9 format; for other formats, specify 
and add $2.00 each. Order prepaid or COD, VI8A/MC accepted, 
add $1.50 8&H for software, $5.00 for CCRD; actual charges added 
for COD. 

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

(For best service call between 9·11 AM Pacif ic Time) 

0 5·9 i s a trademark of Ml croware and Motorola Inc. 
MS·DOS Is a trademark o f Mi croso ft , Inc. 



case 496: I* print text and wait for character *I 
printf("%s\n" ,temp); · 
printf("Push any key to continue\n\n"); 
getchar(pause); 
break; 

case 195: I* .FO text for footer line buffer *I 
strcpy(foot,temp ) ; 
break; 

case 245: I* .HE text for header line buffer *I 
strcpy(head,temp); 
break; 

case 189: I* open and use text from a new file *I 
if ( (new file = fopen (temp, "r") ) == NULL) 

printf("I can't open %s for reading\n\n",temp); 
else 
{ 

print (new file); 
fclose(new_file); 

} 
break; 

case 500: I* .PT print text and wait for line from stdin 
and print that line *I 

if(temp[O] == NULL) 
printf("Enter line of TEXT\n"); 

else 
printf("%s\n" ,temp); 

c = readln(O,temp,132); 
temp[c-1) = NULL; 
sing line (temp) ; 
Line feed() ; 
printf("\n"); 
break; 

case 93: I* .cc change control char~cter 
contrl = num; 
break; 

case 102: I* .CL 
break; 

default: 

comment line 

*I 

*I 

printf("Unknown operator- code of %d\n\n",dot_c); 
break; 

} 
I* 
===================================================================.=*I· 

Listing 15: cont_proc.c 

I* cant proc(c) is passed a character which is to prpcessed as a 
control*/ 
I* character, check to see that it is an alpha, convert it to upper 
*I 
I* case and subtract 64 form it converting it to a control code. This 
*I 
I* number is the row in the code[row][.col] matrix. It is passed to 
*I 
I* putcont() which will send the code to the output. after returning, 
*I I* it checks to see if the next character is also a control char. If 
*I I* it is, it will call itself. if not, it will return the character 
*I 
I* to the file. 
*I 

a 
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int cont_proc(c) 
int c; 

{ 
int col; 

if(isalpha(c)) 
{ 

col= toupper(c) - 64; 

switch(col) 
{ 

case 17: /* toggle for control Q */ 
if(q_flag == FALSE) 
{ 

} 
else 
{ 

putcont(l7); 
q_flag=TRUE; 

putcont(lB); 
q_flag = FALSE; 

} 
break; 

case 19: /* toggle for control s */ 
if(s flag == FALSE) 
{ -

} 
else 
{ 

putcont(l9); 
s_flag = TRUE; 

putcont(20); 
s_flag = FALSE; 

} 
break; 

case 21: /* toggle for controlled underlining */ 

if(underline == FALSE) 
{ 

} 
else 
{ 

putcont(21); 
underline = TRUE; 

putcont(22); 
underline = FALSE; 

} 
break; 

case 23: /* toggle for control W */ 
if(w flag == FALSE) 
{ -

} 
else 
{ 

putcont(23); 
w_flag = TRUE; 

put c ont(2 4) ; 
w_flag = FALSE; 

} 
break; 

case 25: / * toggle for control Y */ 
if(y flag == FALSE) 
{ -

} 
else 
{ 

putcont(25); 
y_flag = TRUE; 

putcont(26); 
y_flag = FALSE; 
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The Crossword 
Creator Contest 

Can you create a totally 
symmetrical crossword 
puzzle with the Word+ pro­
gram and the specifications 
outlined in the accompany­
ing article on Page 38 of this 
issue? If so, you may wish to 
enter The Crossword Crea­
tor Contest. And , if we 
choose to print your cross­
word puzzle, you will be 
awarded a special prize. 

Send us a disk or cassette 
copy of the data file of your 
puzzle created by Word+ 
along with a printed copy of 
the crossword puzzle - in­
cluding the clues and 
answers. Be sure to put a 
title on the puzzle and if 
possible, follow a general 
interest theme. 

Entries will be judged on 
the following criteria: 

Puzzle symmetry 
Number of words 
Spelling 
Creativity 
Thematic originality 
Understandability 
Ease of loading data 
Neatness 
Packaging 

Enter as often as you like! 
Please note: We consider 
your act of entering the con­
test as consent to publish 
your creation . 

The Crossword Creator 
Contest is open to all RAIN­
sow readers, advertisers 
and employees of Falsoft, 
Inc. 

Send entries to: 
Crossword Creator Contest 
c/o THE RAINBOW 
The Falsoft Building 
P.O. Box 385 
Prospect, KY 40059 



} 

I* 

} 
else 

} 
break; 

default: 
putcont( col); 
break; 

} I* close out switch *I 

return; 

==================================================================*/ 
Listing 16: useage.c 

I* useage.c prints out the proper syntax 
I* available options for printform 
int useage () 
{ 

and *I 
*I 

pr.intf("\npf filename [-options] [output path]\n 11 ); 

printf (" filename is file to be printed and is required\n") ; 
printf( 11 options must be preceeded by '-'\n11 ); 

printf( 11 c = number of copies\n 11 ); 

printf ( 11 s = page to start printing\n 11 ) ; 

printf(" e .. page to stop printing\n 11 ); 

printf ( 11 follow option letter with desired number (no 
spaces)\n11 ); 

printf("Default output path is to the printer\n\n11 ); 

Listing 17: cput.c 

I* cput.c prints the character to the output path only if *I 
I* the printing flag is true. This provides for partial *I 
I* printing of documents *I 

int cput(c) 
int c; 
{ 

if(pr flag == TRUE) 
putc(c,path); 

Listing 18: print.mod.c 

I* This program accepts a file from standard input *I 
I* and outputs a file called "prtr.contrl 11 for */ 
I* use by a printer formatting program *I 

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

main() 
{ 

int matrix [27][8]; 
inti, j, test, flag; 
char inpu:t; 
FILE *input_file, *fopen(); 

I* initialize all elements in matrix to 128 */ 
for (i=O; i <= 26; ++i) 
{ 

for (j=O; j <= 7; ++j) 
{ 

matrix[i][j] = 128; 

flag=O; I* flag =0 until a "* 11 is found */ 

while((input = getchar()) != EOF) 
{ 

0 
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*I 

*I 

if(input == '* ' ) 
flag=l; /*allows comment line */ 

if( input == '+' && flag == 0) / *check for "+" sign */ 
{ 

flag =1; /* an exception- stop search on this line */ 
matrix[O][O] = O; 

} 
if( input == 1 = 1 && flag == 0) /*check for "=" sign */ 
{ 

} 

flag = 1; 
input = getchar(); /*move by fisrt blank */ 
matrix[O] [1] = return_int(); 

if( isalpha(input) && flag ==0) / * start processing of */ 
/ * of control letters */ 

} 

flag = 1; 
i = toupper(input) - 64; / * convert letter to ascii */ 

/* control code */ 
j=O; 
input = getchar(); /* skip first blank */ 

while((input =getchar()) != '*') 
{ 

} 

ungetc(input,stdin); /*if not"*", put char back 

/* on file 

matrix[i][j] = return_int(); 
++j; 

ungetc(input,stdin); / * put "*" back on file*/ 

if( input== '\015') /*test for cr */ 
flag = O; /* flag is reset to process next line */ 

printf("\nThe printer module file has been read \n"); 

/* open and write the contents of matrix to the file */ 
/* note-- "wx" will write the file in execution dir */ 

if((input file= fopen("prtr.contrl","wx")) ==NULL) 
{ -

printf("I can't open prtr.contrl\n"); 
exit (1); 

fwrite(&matrix[O][O],sizeof(int) ,216,input_file); 

fclose(input_file); 

/* function to get a string and convert it to an integer */ 
int return int() 
{ -

char num str[5],in; 
int num,-i; 

i = O; 

while(isdigit(in = getchar())) 
{ 

} 

num str[i]=in; 
++iT 

num str[i] = NULL; 
num-= atoi(num str); 
return (num) ; -
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Recommended Reading for Your CoCo from ... 

The Rainbow Bookshelf 
-lllliii~INIIO\VnOOI;lJII 

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

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

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

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

f\tS\ 

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

RAINBOW's very first Adventure contest. Includes such favorites 
as Sir Randolf of the Moors, Search for the Ruby Chalice, Deed 
of the York, Horror House, One Room, The Door and Or. Avafoe. 
Plus, hints and tips on solving Adventures. 
Book $7.95, Tape $7 .95 

The Second Rainbow Book of Adventures 
Our newest arrival features24 of the most challenging Adventure j 

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

Coming soon 
The Rainbow Guide to Introductory Statistics 

The Second Rainbow Book of Simulations 

I want to start my own Rainbow Bookshelf! 
Please send me: 
D The Rainbow Book of Simulations 

D Rainbow Simulations Tape 
D The Complete Rainbow Guide to OS-9 

(book only) 
D Rainbow Guide to OS-9 Disk Package (2 disks) 

D The Rainbow Book of Adventures (first) 

D Rainbow Adventures Tape (first) 

$ 9.95 ___ _ 

$ 9.95 ___ _ 

$19.95 ___ _ 

$31 .00 ___ _ 

$ 7.95 ___ _ 

$ 7.95 ___ _ 

D The Second Rainbow Book of Adventures $13.95----

0 Second Rainbow Adventures Tape $13.95----
Add $1.50 per book Shipping and Handling in U.S. 

Outside U.S., add $4.00 per book 
Kentucky residents add 5% sales tax 

(Allow 4 weeks for delivery) Total ----

Name 

Address 

City-------------------

State _ ____________ ZIP--- -

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

Account Number 

Card Expiration Date ---------~----­

Signature 

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

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

ALABAMA GEORGIA Wichita Amateur Radio Equipment Co. 
Birmingham Jefferson News Co. Bremen Bremen Electronics/Radio Shack Lloyd's Radio 
Brewton McDowell Electronics Columbus Muscogee News Co. 

KENTUCKY Florence Anderson News Co. Cummings Kent Radio Shack 
Greenvi lle M & B Electronics Jesup Kennon Music Bardstown Bardstown Book Sellers 

Madison Madison Books Radio Shack Danville Boyle Electronics 

Montgomery Trade 'N' Books Marietta Act One Video Georgetown Goodwin Electronics 

St. Simons Hopkinsville Hobby Shop 
ALASKA Island Radio Shack Louisville The Computer Store 
Fairbanks Electronic World Toccoa Martin Music Radio Shack Paducah Radio Shack 

ARIZONA Paintsville R-Kat Electronics 

Phoenix The Computer Shop 
. IDAHO Pikeville Gus-Stan Enterprises 

Blackfoot F/M Systems Electronics Princeton Miller Electronics Gemini Computers Moscow Johnson News Agency TRI-TEK Computers LOUISIANA 
Scottsdale Data Concepts ILLINOIS Baton Rouge Acme Book Co. 
Tempe Books Etc. Aurora Krach's & Brentdno's Crowley Acadlana Newsstand 

Computer Library Belleville Software or Systems Gretna Computer Supply Store 
Tucson Anderson News Co. Champaign Book Market 

.MAINE Chicago B. Dalton Booksellers ARKANSAS N. Walbash St. Brockton Voyager Bookstore 
Fayetteville Vaughn Electronics/Radio Shack West Jackson St. Waterboro Radio Shack 
Little Rock Anderson News Co. Bob's In Newtown MARYLAND 

CALIFORNIA Bob's News Emponum Silver Spring Layhlll Newsstand 
Chula Vista R & R Scftware Bob's Rogers Park 

MASSACHUSETTS Citrus Heights Software Plus Book Market 
Downey The Floppi Disk East Cedar Brockton Voyager Bookstore 

El Cajon Radio Shack North Cicero Cambridge Ninls Corner, Inc. 

Grass Valley Advance Radio. Inc. West Dlversey Out OfT own News 

Half Moon Bay Strawflower Electronics E. B. Garcia & Associates Fitchburg Corners Book Shop 

Hesperia Dessert Sound. Inc. Krach's & Brentano's Ipswich Ipswich News 

Hollywood Levity Distributors South Walbash Littleton Computer Plus 

Lompoc L&H Electronics Emporium West Jackson Lynn North Shore News Co. 

Los Angeles E.D.C. Industries 516 N. Michigan Quincy Soft Ware House 

Polygon Co. 835 N. Michigan Rehoboth ~rei Computer & Electronics 

National City Willy's Electronics Parkway Drugs MICHIGAN 
Palo Alto Printers. Inc. Parkwest Books Allen Park Book Nook, Inc. 
Sacramento Tower Magazine Sandmeyer's Bookstore Ann Arbor Community News Center 
San Diego The Computer Store Unlv. of Chicago Bookstore Brooklyn Weatherwax Radio Shack 

Dimensional Software Unlv. of Illinois Bookstore Durand Robbins Electronics 
Disney's Electronics Vldeomat, Inc. GreenVIlle Robbins Electronics 
Radio Shack Chi ll icothe Book Emporium Hartlson Harrison Radio Shack 

Santa Rosa Sawyer's News, Inc. Danville Book Market Lowell Curt's Sound & Home Arcade Center 
Southgate Color Computing Decatur Book Emporium Mt.Ciemens Key Book Shop 
Sunnyvale Computer Literacy K-Mart Plaza Michigan Radio 

COLORADO Northgate M,all Muskegon The Eight Bit Comer 
Aurora Aurora Newsstand 

DeKalb Appletree Computers Owosso C/C Computer Systems 
Colorado 

East Moline Book Emporium Perry Perry Computers 
Evanston Chicago-Main News Perry 011 & Gas Springs Hathaway's Magazines .Geneseo B & J Supply Pontiac Computer Shack Grand 

Junction Colorado Periodical 
Kewanee Book Emporium Roseville New Horizons 

Distributing Co. 
Lisle Book Nook Royal Oak Scftware City 

Westminster Software City 
Newton Bill's TV Radio Shack St. Johns Clinton Electronics 
Oak Brook Krach's & Brentano's Sterling 

CONNECTICUT Oak Park Krach's & Brentano's Heights Stenlng Book Center 
Danbury Computer Serv. of Danbury Paris Book Emporium Tecumseh White Electronics 

DELAWARE 
Peoria Book Emporium Wyoming Gerry's Book Co. 

Sheridan VIl lage 
Middletown Delmar Co. Westlake Shopping Center MINNESOTA 
Milford Milford News Stand Book Market Minneapolis Read-More News 
Wilmington Normar.lnc.-The Smoke Shop Illinois News Service Willmar The Photo Shop 

FLORIDA Schaumberg Krach's & Brentano's MISSISSIPPI 
Boca Raton Software. Software. Inc. Skokie Krach's & Brentano's Grenada Stereo Store of Grenada, Inc. 
Clearwater Soenen & Wilmoth Books Springfield Book Emporium Starkvil le Stonehenge Computer Software Center 
Cocoa The Open Door Sangamon Center North 

MISSOURI Davie Software Plus More Town & Country Shopping Ctr. 
Ft. Lauderdale Electronics Engineers Sunnyland Book Emporium Fcrmlngton Ray's TV & Radio Shack 

Mike's Electronics Distributor West Frankfort Paper Place Ki rksville T&R Electronics 
Jacksonville Deane's TV Wheeling North Shore Distributors Moberly Audio Hut 

The Book Nook INDIANA 
St. Louis Book Emporium 

Book Town Berne White Cottage Electronics 
Computer Xchange 

Melbourne City Newsstand Softwaire Centre 
Columbus Micro Computer Systems. Inc. University City Final Edition The Little Store Garrett Finn News Agency, Inc. ' 

North Miami Greenwood The Computer Experience MONTANA 
Beach Almar Bookstore Highland Computer Health Consultants Whitefish Consumer Electronics of Whitefish 

Orlando Book Mania Indianapolis Bookland, Inc. NEBRASKA Panama City Boyd-Ebert Corp. Indiana News Lincoln Hobby Town Pensacola Anderson News Co. Jasper Elex Mart 
Pinellas Park Wolf's Newsstand Madison Area Office Supplies 

Omaha Computers & Components 
Sarasota Family Computers Martinsville Radio Shack NEVADA 
South Walbash Mltting's Electronics Battle 

Pasadena Poling Place Mountain Stewart's Radio Shack 
Stuart Cotronics. Inc. IOWA Las Vegas Hurley Electronics 
Sunrise Sunny's at Sunset, Inc. Bettendorf Cosmos Computers 
Tallahassee Anderson News Co. Davenport Interstate Book Store NEW HAMPSHIRE 
Tampa Fine Print Bookstore KANSAS Portsmouth Portsmouth Computers 

Sound Trader & Computer Center Topeka Palmer News, Inc. 
West Lebanon Verham News Corp. 

Titusville Computrac Town Crier of Topeka, Inc. 
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NEW JERSEY 
Cedar Knolls Village Computer & Software 
Cherry Hill Software City 
Clinton Micro World II 
Lawrenceville Micro Con Software Center 
Linwood Software City 
Marmora Outpost Radio Shack 
Montvale Software City 
Pennsville Dave's Elect. Radio Shack 
River Edge Software City 
Rockaway Software Station 
Summit Software City 
VIllas Art's Electronics 

NEW MEXICO 
Alamogordo New Horizons Computer Systems 
Albuquerque Desert Moon Distributors 

Page One Newsstand 
Salt of the Earth 

NEW YORK 
Brockport Lift Bridge Book Shop. Inc. 
Elmira Heights Southern Tier News Co .. Inc. 
Fairport Software City 
Fredonia On Line: Computer Access Center 
Hudson Falls GAWest&Co. 
Johnson City Unicorn Electronics 
Mt.Kisco Software City 
New York Barnes & Noble-Sales Annex 

Coliseum Books 
Eastern Newsstand 

Grand Central Station, Track 3 7 
200 Park Ave .. (Pan.Am !111:) 
55 Water Street 
World Trade Center !112 

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

N. White Plains Software City 
Rochester VIllage Green 

World Wide News 
Warrensburg MR Electronics 
Woodhaven Spectrum Projects 

NORTH CAROLINA 
Aberdeen King Electronics 

Radio Shack 
Cary News Center In Cary VI llage 
Charlotte Newsstand lnt'l 

Papers '& Paperback 
Havlock Computer Concerns 
Hickory C' Books & Comics 
Marion Boomers Rhythm Center 

NORTH DAKOTA 
Fargo Computer Associates 

OHIO 
Blanchester JR Computer Control 
Canton Little Professor Book Center 
Cincinnati Clnsott 
Coshocton Utopia Software 
Dayton Wilke News 
Fairborn News-Readers 
Kent The News Shop 
Kenton T.W. Hogan & Associates 
Lakewood · Lakewood International News 
Lima Brunner News Agency 

Edu-Caterers 
Mayfield 

Heights Software City 
Miamisburg Wilke News 
MountOrab Mount Orob Radio Shack 
Rocky River Programs Unlimited 
Toledo Leo's Book & Wine Shop 
Xenia Fine Print Books 

OKLAHOMA 
Hobart Shortgrass Electronics 
Oklahoma 

City Merit Micro Software 
Tulsa Steve's Book Store 

OREGON 
Portland Fifth Ave. News 

PENNSYLVANIA 
Allison Pork Software City 
Altoona Newborn Enterprises 
Brookville Larry's Stereo Shop 
Exton Software City 
Harrisburg Harrisburg News Co. 
Malvern Personal Software 

Philadelphia City Software Center Edson Radio Shack 
Newsy Fairview D.N.R. Furniture & lV 

Phoenixville Stevens Radio Shack Fox Creek Fox City Color & Sound 
Pittsburgh All-Pro Souveniers AS.C. Radio Shock 
Pleasant Hil ls Pitt Computer & Software Ft. Saskatoon Ft. Mall Radio Shack 
Temple Software Corner Grande 
Tunkhannock The Donna Comm. Co. Cache The Stereo Hut 
Wind Gap MlcroWortd Grande 
York The Computer Center of York Centre The Book Nook 

RHODE ISLAND Hinton Jim Cooper 

Warwick Software Connection 
lnnisfall L & S Stereo 
Leduc Radio Shack Associated Stores 

SOUTH CAROLINA Lethbridge Datatron 
Charleston His. Software Haus. Inc. Lloyd minster Lloyd Radio Shack 
Gaffney Gaffney Book store Okotoks Okotoks Radio Shack 
Greenville Palmetto News Co. Peace River Radio Shack Associated Stores 
Hilton Head Megatron Corporation Tavener Software 
Spartanburg Software City St. Paul Walte(s Electronics 
Union Fleming's Electronics Stettler Stettler Radio Shack 

TENNESSEE 
Strathmore Wheatland Electronics 
Taber Pynewood Sight & Sound 

Chattanooga Anderson News Co. Westlock Westlock Stereo 
Guild Books & Periodicals Wetasklwin Radio Shack 

Dickson Highland Electronics 
Knoxville Anderson News Co. BRITISH COLUMBIA 

First Byte Computer Co. Burnaby Cornpullt 
Memphis Computer Center Burns Lake VT. Video Works 

Software, Inc. Campbell 
Nashvil le Mosko's Book Store River TRS Electronics 
Smyrna Delker Electronics Chilliwack Charles Parker 

Coortenay Rick's Music & Stereo 
TEXAS Dawson Creek Bell Radio & lV 
Elgin The Homing Pigeon Golden Taks Home Furnishings 
Ft. Worth Software Terminal Langley Langley Radio Shack 
Houston MlcroSolutlons N. Vancouver Microwest Distributors 
Mercedes CoollY Parksville Parksville lV 
Orange Northway Books & News Pentlcton D.J.'s 
Paris Software Solutions Four Corner Grocery 
San Antonio CoCo Nuts Salmon Arm Matrix Computing 

UTAH Sidney Sidney Electronics 

Murray Deseret Book Smithers Wall's Home Furniture 
100MIIe 

VIRGINIA House Tip Top Radio & lV 
Gatton Electronics Marketing 

MANITOBA Norfolk 1-0 Computers 
Richmond Software City Altona LA Wlebr Ltd. 

Lundar Goranson Elec. 
WASHINGTON Morden Central Sound 
Mount Lake The Pas Jodi's Sight & Sound 

Terrace Emerald Computer Services Selkirk G.L Enns Elec. 
Newport Nantronlcs Virden Archer Enterprises 
Seattle Adams News Co .. Inc. Winnipeg J & J Electronics Ltd. 
Tacoma B & I Magazines & Books 

NEW BRUNSWICK Nybbles 'N Bytes 
Moncton Jeffries Enterprises 

WEST VIRGINIA Sussex Dewitt Elec. 
Huntington Nick's News 

NEWFOUNDLAND Logan Stan's Electronics & Radio Shack 
Botwood Seaport Elec. Madison Communications. LTD 
CarbOnear Slade Realties Parkersburg Valley News Service 

WISCONSIN NOVA SCOTIA 
Halifax Atlantic News Appleton Badger Periodicals 

Cudahy Cudahy News & Hobby ONTARIO 
Ladysmith Electronics. Etc. Aurora Compu Vision 
Milwaukee Book Tree Concord Ingram Software 

Booked Solid Exceter J. Macleane & Sons 
Booked Solid 11 Hamilton Dataman 
Harvey Schwartz Bookshop Hanover Modern Appliance Centre 
Unlv. of Wisconsin Bookshop Huntsville Huntsville Elec. 

Sturgeon Bay Door County Electronics Kenora Danny"B" 

WYOMING Kingston T.M. Computers 

Casper The Computer Store Llstowel Modern Appliance Centre 
South River MoxlV Worland Price Electronics 

DennislV 

QUEBEC ARGENTINA 
Cordoba Informatica Y Telecomunicaciones LaSalle Messageries de Presse Benjamin Enr. 

Pont. Rouge Boutique Bruno Laroche 
AUSTRALIA: 

SASKATCHEWAN 
Kingsford Paris Radio Electronics Asslnlboia Telstar News 

Estavan Kotyk Elec. 
Moose Jaw D&S Computer Place 

CANADA: Nipiwan Cornerstone Sound 
ALBERTA Regina Regina CoCo Club 
Banff Banff Radio Shack Software Supermarket 
Blairmore L & K Sports & Music Saskatoon Everybody's Software Library 
Bonnyvllle Paul Te rcle r Shellbrooke Gee. Laberge Radle Shack 
Brooks Double "D" AS. C. Radio Shack Tisdale Paul's Service 
Calgary Billy's News Unity Grant's House of Sound 

Rainbow Software Services 
Claresholm Radio Shack Associated Stores YUKON 

Whitehorse H & 0 Holdings Drayton Valley Longord Electronics 
Edmonton CMDMicro 

Kelly Software Distributors PUERTO RICO 
San Juan Software City 

Also avai lable at all Coles Bookstores, B. Dalton Bookse ller and 
Waldenbooks stores in the United States and Canada. 
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ADVERTISER'S INDEX 
We encourage you to patronize our advertisers - all of whom support the 

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

Ark Royal Games •.....•....... 134 
B5 Sof tware .•..........•.....• 247 
Bangert Software Systems ...... 16 
Cer-Comp ....•............. 22, 23 
Challenger .. ... ... ............ 158 
Cinsoft ....................... 190 
CNR lingineering ............ .. . 69 
CoCo Trends ......•.......... 139 
CoCo Warehouse .......•...... 208 
Cognitec ...................... 13 
Colorware ..•.•.. 185, 186, 187, 188 
Computer Center ............... 35 
Computer Friends ...... •...... 244 
Compute~ Island .......•.. . . 86, 87 
Computer Plus ...•... ; .......... 3 
Computerware ......•....... 46, 48 
Computize, Inc ................ 257 
Cosmos Computer Services Inc. 

.•.................•....... 21 
Cozy Software ... •.. ........ .. 234 
Custom Computer Products ..•. 246 
Dayton Associates of 

W. R. Hall, Inc ............. 178 
Derby City Software ............ 30 
Derringer Software .•...... 202, 203 
Diecom ............•.......... 133 
Disto ......................... IBC 
Dorsett Educational Systems, 

Inc ....................... 193 
Dragon User ................... 65 
DYNACALC .......... ......... 239 
Dynamic Electronics, Inc ....... 197 
E. D.C. Industries .............. 245 
Federal Hill Software ..•.... ... 125 
Four Star Software ............ 218 

D Call: 
Cindy Shackleford 
Director, West Coast Office 
Shir1ey Duranseau 
Advertising Representative 
12110 Meridian South, Suite 5 
P.O. Box 73-578 
Puyallup, WA 98373-0578 

L--_,(206) 848-nss 
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Group Technology .......••..• 198 
H.A.K. Workshop .............. 209 
H.D.R. Software ............... 103 
Hard Drive Specialists •...•...• IFC 
Hawkes Research Services ..... 205 
HJL div . of Touchstone 

Technology, Inc .•......... 163 
Hogg Laboratory, Frank .•. 229, 231 
Horizon ...........••....•...... 25 
Howard Medical ..........• 34, 258 
Incentive Software ..•.......... 24 
lnovative Systems ......... •. .. 211 
lntercomp Sounds ..... .. ....... 37 
J & M Systems ..............•.• BC 
J & R Electronics .•............. 45 
Johnson, D.P .................. 248 · 
Kelly Software Distributors .... 207 
Logicware ..............•....• 137 
Mark Data Products ....••... 70, 71 
Metric Industries .............. 236 
MichTron .. . ... .....•....•...• 155 
Micro Works, The ............. 168 
Microcom Software ..•.......... 17 
Microtech Consultants Inc ....... 67 
MicroWorld ................... 200 
Mix, Tom Software ......•..... 161 
Moreton Bay .......•......•.... 77 
N ovasoft. ..................... 160 
Other Guys Software, The ..•...• 33 
Owls Nest Software ..•.......... 74 
Owl-Ware ..........•..... 142, 143 
PCM ..........•.....•........ 164 
PO Software ......•.•......... 237 
Perry Computers ........••..... 53 
Plari-Net Forms .........•...•.. 48 

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

(502) 228-4492 

Polygon Co ................... 199 
Preble's Programs, Dr. ..•....... 49 
Prickly-Pear Software ..... . ... 149 
PXE Computing •.....•......... 15 
RadioShack .......... 9,11,41,43 
Rainbow OS-9 Book ........... 130 
Rainbow Binder .•............. 113 
Rainbow Bookshelf .•.......... 253 
Rainbow Gift Subscription .•... 194 
RainbowOnTape ............. 213 
RAIN BOWfest ............ 122, 123 
REM Industries ....•..••....... 211 
Robotic Microsystems ......... 204 
Saguaro Software ....•...•..... 29 
Selected Software .....•.•...... 83 
Software House, The .•.......•. 90 
Software Support, Inc ..... 128, 129 
SpectrosYstems ............•.. 224 
Spectrum Projects Inc. 

.... 105, 106, 107' 109, 110, 111 
Speech Systems ..••......... 55-61 
Sugar Software .... . ........ 80, 81 
Sunrise Software ........ .. .... 159 
T & D Software ................ 141 
Tepco ........................ 221 
Tothian Software Inc .. ......... 124 
True Data Products ..... .. 214, 215 
Unified Software .............. 224 
VCR .......................... 177 
Wasatch ware ....••........... 210 
Woodstown Electronics ......... 73 
Work base Data Systems ....•.. 206 
Zebra Systems, Inc . ...... .. ... . 14 
ZytekLTD ..................... 118 

lll!lll Call: 
Jack Gar1and 
Gar1and Associates, Inc. 
10 Industrial Park Road 
Hingham, MA 02043 

(617) 749-5852 



ARE You LOOV'ING FOR A HI-RES GRAPHIC 
~ SCREEN PRINT DUMP? - - -----.. ::::::::.. ::=:::... .==... ;:::::::., :::::::... ::: ---------------------------------------- ____ ._._. 

------~--- ------ .,...._,. nnnu-.uri HARDCOPY· Hardcopy is more than just a screen print dump , compare these fe atures with any 
other graphic dump program on the market: 

F!Jll GRAPHICOM/ GRAPHICOM PART II compatibility' Loads STANDARD 6K images, 
GRAPHICOM pictures, and COCO MAX pictures too' 
BLACK & WHITE or GREY SCALE printing. In GREY SCALE printing, colors are printed as 
user definable patterns. Supports hi-res In all 4 GRAPH!COM display modes! 
Ia, 2x, 3x PRINTOUTS · Three menu options are reserved fo r the most frequen tly used prin­
tout s izes; I x (quarte r page), 2x (half page), a nd 3x (full page) . 
GRAPHIC LABELS · The label printing o ption allows the user to crea te cus tom maili ng or disk 
labels wi th professional looking results . 
GREETING CARDS • The gree ting card o ption a llows the user to custom des ign g reeting cards 
using both text and graphics. 
GIANT POSTERS • The poster option provides the user with a means of reproducing a hi-res 
graphic to a multi-shee t poster 
SPECIAL EFFECTS · The special effects option allows the user to directly contro l the printing 
di rectives; ROTATION, XIV SIZE, X/Y FLIP, X/Y GRID, XIV FILL, TAB. WINDOW, POS/NEG 
IMAG E, and more! 
USER CALL · Have an applica tion that HARDCOPY doesn't quite match? HARDCOPY routines 
can be add ed to EXTENDED BASIC through the USR command' 

HARDCOPY • requires a 64K Color Computer or Color Computer II, and at least one disk drive .It supports 
I to 4 disk drives, keyboard or joystick input. Please specify printer and cat. number when ordering. 

• Due to hardware differences, some features may function differently on certain printers. 

©1984 WHITESiniTH U: t.O 
ALL RICHTS RESERVED 

IDS 480 / 560-G 
Oki 82A (Ok igraph) 

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

t70WD Epson LX-80 .. Cat . No. 
179WD Epson MX-80 Cat. No. 

t73WD DMP-110 . Cat . No. tBOWD 
172WD DMP- t20 .. Cat . No. 176WD 

Okidata 92 . Cat . No. 171WD Epson RX-80 Ca t. No. t73WD DMP-130 ...... Ca t. No. 182WD 

HARDCOPY PRINT UTILITY .... . $29.95 
Gemini lOX Cat. No. 174WD Epson FX-80 . ... Ca t. No. 173WD DMP-200 Cat. No. 176WD 
Gemini SG·I 0/15 

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

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

. . . . S 19 .95/More ton Bay 
S 19.95/Michtron 
52 I . 95/Grafx 

Text Master (Hi-Res Tex t) 529 .95/Data Man 
G.C.U . (Disk Uti li ties) .... S 19.95/Compu ti ze 

OR YOU COULD SPEND $24.95 FOR GRAPHICOM PART II AND GET: 
a video procea1h11i packate that provldea many functions that arc mlsslnii In Graphlcom. 
Here are just a few of the features provlded' by Graphlcom Part II : 

ENLARGE/REDUCE/ROTATE 
Enlarge or reduce any portion of a graphic screen , just like a photographic enlarger! Rotate by any degree or 
fraction of a degree around any point on the screen 
PAINT 
Paint or '" ftlJ.in '" any irregular a rea on the screen! More than 50 different colo red patterns available . Addi· 
tiona! paint patterns may be user-defined . 
PAN lit ZOOM 
'" Zoom in '" x2, x4, or xB on any portion of the screen to do fi ne pixe l work . A llows ed iting of Graphicom 
character sets w ith ease! 
TYPESETTER lit FONT EDITOR 
Add text in 16 different sizes, also supports user defmable foreground & background colors . Design & Edit 
characters for use in the typesetter. 
PIXEL BLASTER 
Allows the user to easily subst itute or remove colors. Widen lines. swap BLUE & RED without effecting 
BLACK & WHITE, etc. 

GRAPHICOM PART II DOES NOT REQUIRE GRAPHICOM TO RUN! 

. Ca t . No. ! 78 WD Rlteman PLUS . Cat. No. 177WD CGP-220 .. Cat . No. tBiWD 

Graphlcom Part II requires a 64K extended disk basic system, and supports I to 4 disk d rives, keyboard or 
joystick (analog or switch type) input. It will load and save both Standard BIN files a nd Graphlcom screens 
All functions support color o r Hi-Res operation, as well as the 4 screen display modes 

ALL RICHTS RESERVED 

NEW LOW PRICE! 
GRAPHICOM 
DIGITIZER $159.00 

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

Use with your multi-pak or a '"Y'" cable 
("Y .. cable available at S 19 .95) 
Video is input via a '"BNC' connector. 
External controls for HORIZONTAL POSI­
TION , VERTICAL POSITION, HORIZON­
TAL WIDTH, BRIGHTNESS. and CON­
TRAST (FUZZ) settings. 
Don't be fooled by imilations ... this is the 
GRAPHICOM VIDEO DIGITIZER ... the 
only digitizer that '" DIRECTLY "" inputs in­
to Graphicom 
REQUIRES 64K COCO, I DISK DRIVE, 
AND 2 ANALOG JOYSTICKS. PREE 
GRAPHICOII PROGRAII, PICTURE 
DISK, AND GRAPHICOII UTILITY SUP· 
PUBD WITH PURCHASE OP VIDEO 
DIGITIZER (A $50 VALUE). 

GRAPHICOM $24.95 
Cataloa No. Ill GD 
Simply •tated ~ One of the Rntst a:raphlc 
proJrama written for the Color Computer! 
FEATURES, 
• 5-U-P-E-R U-5-E-R F-R-1-E-N-D-L-Y ! 
• Supports 4 Hi-Res display modes 
• 4 page animation mode 
• Color Palette with over 15 color patterns 

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

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

defrnable) 
• Supplied utility for tra n sfe rring 

Graphicom screens to Basic or other 
M/ L programs. 

• Supplied utility for loading screens from 
Basic or other sources 

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

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

hints, hardware mod's and suggestions, 
etc. 

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

NEW MASTER KEY II 
New Improved Version! A hardware product 
that takes control of any program regardless of 
protection. Now use with RS Multi-pak, "Y" 
cable or opUonal extender cable. Captures 
register contants as they were when Master Key 
II was engaged. Complete disassembler, 
memory save, and much more. Requires some 
familiarity with Assembly Language. 
ROll PAK Cat. No. 160HR . . ..... S 99.95 
Cat. No. 161HR With Ext. Cable ... $109.95 

GRAPHICOM PART II 
PICTURE DISK SETS 

Available from COMPUTIZE 
4C · Artifact color palelle 
5C · Large charac ter se ts (from Derringer Soft· 

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

Pl<tare Disk Set I $19.95 
7 · Miscellaneous Art Set #I 
8 · Miscellaneous Art Set #2 
9 · Miscellaneous Ads and Examples 

Picture Dlok Set 2 . . .. .. Sl9.95 
I 0 · Miscellaneous Fonts 

I I C · Artifact color palette type fonts 
Pl<tarc Disk Set 3 . . . $14.95 
12C- Art demo from WHITESMITH 
13C- GRAPHICOM PART II functi on demo 

Plctare Disk Set 4 . . . . . ..... $14.95 

GC II FONT DISKS 
Each disk contaJ:ru 10 or more font•. (4 ver­
slou of each font, one for each display mode). 
14C · GCII Fonts Disk #I 
15C- GCII Fonts Disk #2 
16C- GCII Fonts Disk #3 

GRAPHICOII PART U Font Ditko ... $19.95 

TRIPLE TRANSFER 
UTILITY © 

Transfer contents of disk to tape • 
Transfer contents of tape to disk • 
Automatically relocates casse tte pro· 
grams that conflict w ith the disk operat­
ing system • Displays machine language 
program addresses • Copies ASCII, Basic, 
& Machine Language Programs • All con· 
tained in I menu driven program! 

REQUIRES 32K CC EXT. 

Dl1k $24.95 .... Cat. No. 105CD 

$24.95 

SUPER BACK-UP 
UTILITY © 

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

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

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

programs that conflict with Disk 
operating sys tems.) 

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

5. DISK TO DISK (Our powerful Split-N­
Imag:e Program , Copies regardless of 
protection schemes!) 

• IIENU DRIVEN 
• REQUIRES 32K EXTENDED COCO 
• REQUIRES I OR 2 DRIVES 
• ALL IIACHINE LANGUAGEIII 
COIIPARE WITH OTHER INDIVIDUAL 
PROGRAMS COSTING IN EXCESS OP 
$100.00 
DISK $49.95 .... Cat . No. 107CD 

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

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

REQUIRES 32K CC 
DISK $34.95 . . . . Cat. No. IOICD 



SPECIALS 
Howard Medical Computers 

Zenith 1 30 Color Monitor S 1 9 
~ ~~ Was$399 

• Same as 131 except No RGB ~~ ,O\,U ($14 Sh j ppi ng) 
• Medium resolution 2.5 MHz 240 x 200 dots 

• With 90 day Zenith wa r.ranty ~ G 
• Monitors require vide controller See page 34 ~ 

Epson RX-SOFT $207 
• Friction and tractor 80 column Was $318 
• Bidirectional dot addressable 100 CPS ($/ shipping) 
• Free Howard Printer tut rial included (a $29.95 value) 

RX100 $362 each 

Zenith Green Monitor $6750 

• 12" Zenith 123A Green Screen is easy on the eyes tt...V~~ Reg. $149 
• High resolution : 640 dots X 200 dots, ~~ r ~~ ($7 Shipping) 

15 MHz band width ~ vO" 
• Composite video monochrome fb() 

New! J&M Controller JFD-CP 
with JDOS $128 

• Eliminates software compatibility problems 
• Single switch lets you switch from J DOS toRS DOS 
• Gold contacts & data separator 
• New serial port so you don't need a serial 

interface for a parallel printer 

AS DOS ROM 
• ROM chip makes J&M compatible 
• 24 pin fits both versions of J&M controller 
• Release 1. 1 

Howard M dical Computers 

Box 2, Ch iC'ago, I L 60690 Hours: 8-4 Mon.-Fri. 
1 0-'3 Sat. 

Reg.$149 
($2 shipping) 

$20/ea. 
Reg. $40 

($2 shipping) 

(312) 278-1440 

Howard Medical offers a 30-day return guarantee on all hardware we sel l. Return equipment to us within 30 days for 
refund if you are unsatisfied for any reason . Quantities limited and subject to availability. 





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

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

run with virtually 
, any winchester with a 

ST412 type interface. Our drives have capacities·of 5, 
10, or 20 MBytes (formatted), and may be either 
partitioned into up to 7 logical units or left as one 
large logical unit. Our COCO hard drive systems are 
complete with case, power supply, cables, OS/9 
drivers, and instructions. Prerequisite: OS/9, JFD-CP 
controller. 
5lf4" 5 MByte full size 
5 1/4" 10 MByte 1/z size 
31fz" 20 MByte (sho'Vn above) 

$495 
$650 
$795 

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

support a 
Centronics 
compatible 

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

select JDOS or 
an optional RS 

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

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

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

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

operating 
system, and a 
top quality 
drive with case r -and power 
supply. Comes 

complete with 
cable and }DOS 

manual. 

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

MEMORY MINDER** 
Memory Minder 

is a disk drive 
test program now 

included in 
JDOS. Used 
with a 

Precision 
Alignment 
Disk, 
~Jemory 

Mind!:!r :!!lows 
you to check 

your drives for spe{!d, 
alignment, sensitivity, hysteresis, 

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

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

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

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

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

ellA 
J&M :iYSTEMS, LTD. 
151 OO·A CENTRAL SE 

ALBUQUERQUE, HEW MEXICO 87123 
505/292·4182 

$59 
$75 


