
























































































































































































































































































































''Uindow Mas-ter II 

[!] Pro ra. K~ 
'lelete Key 
Jisplay Keys 

D B 

[!] 
D I 

D 3 

Uindow lias 
Finder V1 

Nritten by Biii Yergona 
Copyright <cJ 1S88 by Cer-Ca•p Ltd 

Screen Display Fonts 
Window Master supports up to 54 different character sizes on 

the screen with 5 different character styles. You can have Bold, 
Italic, Underlined, Super-Script, Sub-script or Plain character 
styles or any combination of them in any character size. You 
can also change the text color and background at any time to get 
really colorful displays. · · · 

Fully Basic Compatible 
Window Master is fully compatible with Enhanced Color 

Disk basic with over 50 Commands & functions added to fully 
support the Point & Cli<;k Window System. Window Master 
does not take any memory away from Basic, so you still have all 
the Basic Program memory available. 

Hi-Resolution Displays 
Window Master uses the full potential of the Color 

Computer 3 display by using the 225 vertical resolution display 
modes instead of the 192 or 200 resolution modes like most 
other programs. It uses either the 320/16 color mode or the 
640/4 color display to give you the best display resolution 
possible, and can be switched to either mode at any time. 

Mixed Text & Graphics 
Window Master fully supports ~oth Text & Graphics displays 

and even has a Graphics Pen that can be used with HLINE, 
HCIRCLE, HSETand'more. You ca!J change the Pen width & 
depth and turn it on or off with simple c;ommands. We also 
added Enhanced Graphics Attributes that allow graphics 
statements to use And , Or, Xor and Copy modes to display 
graphic information. With the Graphics enhancements added 
by Window Master, you could write a "COCOMAX" type 
program in Ba~ic! In fact we provide · a small graphics demo 
program written in Basic. · 

Event Processing 
Window Master adds a powerful new programming feature to 

Basic that enables you to do "Real Time'' Programming in Basic. 
It's called Event Trapping, and it allows a program to detect and 
respond to certain "events" as they occur. You can trap Dia!og 
activity, Time passage, Menu Selections, Keyboard activity and 
Ylouse Activity with simple On Gosub statements, an,d when the 
specified event occurs, program control is automatically routed 
to the event handling routine, just Jike a Basic Gosub. After 
servicing the event, the sub-routine executes a Return statement 
and the program resumes execution at the statement where the 
event occured. · 

Enhanced Editing Features 
Window Master adds an enhanced editor to Basic that allows 

you to see what you edit. It allows you tp insert & . delete by 
character or word, move left or right a word or character at a 
time, move to begin or end of line. toggle automatic insert 
on/off or just type over to replace characters. The editor can 
also rec~ll the last line entered or edited with a single key stroke. 
You can even change the line number in line to copy it to a new 
location in the program. 

Window Master Features 
Multiple Windows 

Window Master supports multiple window displays with up to 
a maximum of31 windows on the screen. Overlapping windows 
are supported, and ;my'window can be made active or brought to 
the top of the screen. Windows can be picked up and moved 
anywhere on the screen with the mouse. There are 6 different 
Window styles to choose from and the window text, border and 
background color iS'Selectable. 

Pull Down Menus 
Menus are completely programmable with up to 16 menus 

available. They can be added or deleted at any time in a 
program. Menu items can be enabled, disabled, checked or 
cleared easily under program control. Menu selection is 
automatically handled by Window Master & all you have to do 
is read a function variable to find out which menu was selected. 

Buttons, Icons & Edit Fields 
Each Window can have up to 128 buttons, Icons or Edit fields 

active, if you can fit that many. Buttons, Icons and Edit fi eld 
selection is handled automatically by Window Master when the 
mouse is clicked on one. All you have to do is read a Dialog 
function to find out which Button, Icon, or Edit field was 
selected, its very simple. 

Mou·se & Keyboard Functions 
Window Master automatically handles the Mouse pointer 

movement, display and button clicks. It will tell you the current 
screen coordi11ate, the local window coordinate, window number 
the mouse is in; the number of times the button was pressed , 
which window ·number it was clicked in and more. The 
Keyboard is completely buffered, and supports up to 80 
programmable Function keys that can contain !:l ny kind of 
information or command sequences you can imagine. Yo1.1 can 
load and save function key sets at any time. So. you can have 
special sets of function keys for different tasks. The "Ctrl " key is 
supported s9 that you have a full control code keyboard 
available. 

Window Master Appli~ations 
Window Master pushs the Color Computer 3 far beyond its 

normal capabilities, into the world of a "User Friendly" 
operating ehviornment. We are already planning several new 
programs for use with Window Master. So you d9n't have to 
worry about having to write all your own programs. And don't 
forget that ·many existing Basic and M.L. programs will run 
under Window Master with little or no changes. The 
Possibilities · for Application programs are endless: Spread 
Sheets, Word Processing, Communications, Education, Games, 
Gra'phic Design, Desk Top Publishing and on and on. 

Hardware Requirements 
Window.Master requires 512K or'memory, at least 1 Disk 

Drive, l! Hi-Res Joystick Interface and a Mouse or Joystick. 

Technical Assistance 
If you run into difficulty trying to use some of Window 

Master's features, we will be happy to assist you in any way 
possible. You can write to us at the· address below or call us 
be !Ween 10qm and 2pm Pacific Standard Time for a more timely 
response. Sorry, no collect calls will be accepted. 

Ordering Information 
To order WINDOW MASTER by mail, send check or money 

order for $69.95, plus $3.00 for shipping & handling to the 
address below. To order by VISA, MASTERCARD or COD 

call us at (702)-452-0632 
(Monday thru Saturday, 8am to Spm PST) 

CER-COMP Ltd. 
5566 Ricochet Avenue 

Las Vegas, Ne vad a 89110 
(70 2)-452-0632 



E4U16NR6U16NF4U5BD23BR28H8U2F8NU 
2Ul2BR4~ND8Rl2D4NL12BD4BD8ND8G6H 

6D8" 
132~ DATA THIS TIME IS VERY * 
1325 DATA LATE,EARLY,LONG,SHORT 
133~ DATA 11 BR12BD4~R1~~L14BU2E2NR 
6U2H2L2G2D2NF2L14NG2U2H2L2G2D2NF 
2Ll~04R4U2E6R2~F4Rl~D8NR2BL54L4N 

G2U2H2L2G2D2NF2L14NG202H2L2G2D2N 
F2L1~U2~R28D6R6D6R8ND8BE22D8NE4N 

H4" 
1335 DATA YOUR CAR IS * THE TRUC 
K 
134~ DATA IN FRONT OF,BEHIND,BES 
IDE,UNDER 
1345 DATA11 BR12BD4,0R98L8BU4NG2U2H 
2L2G2D2NF2L14NG2U2H2L2G2D2NF2L1,0 
U2,0R28D6R6D6R8D8L4BL56BD2E2NR6U2 
H2L2G~D2NF2L14NG2U2H2L2G2D2NF2L1 
,0U4R4U2E6R2~F4R1~D8NR2BH22NU8NH4 

NE4 11 

135,0 DATA YOUR CAR IS * THE TRUC 
K 
1355 DATA BEHIND,IN FRONT OF,BES 
IDE,UNDER 
13 6~ DATA"BR12BD4~R1,0,0L64BU2E2NR 
6U2H2L2G2D2NF2L14NG2U2H2L2G2D2NF 
2L1~U4R4U2E6R2,0F4R1,0D8R2BD4R8U24 

NG4U4NR44L8E12NR4,0BG16BL12NL14NH 
4NG4" 
1365 DATA THE CAR WILL * THE GAR 
AGE 
137,0 DATA ENTER,EXIT,SURROUND,HI 
T 
1375 DATA"BR12BD4,0R1,0~L14BU2E2NR 
6U2H2L2G2D2NF2~14NG2U2H2L2G2D2NF 

2L1,0U4R4U2E6R2~F4R1~D8NR2BD4L52U 

24NF4U4NL44R8H12NL4~BF16BR12R14N 

H4NG4 11 

138,0 DATA WATCH THE CAR * THE GA 
RAGE 
1385 DATA EXIT,ENTER,SURROUND,HI 
T 
139,0 DATA " BR3,0BD24ND1,0F1,0M+28,-8 
R1~F1~G4NL1,0G6L1,0M-28,-8G1~U1~U2 
BR3ENH4NG4BR1~BU4R2BR12R2BU6R2BU 

6R2BU6R2BU1~BR4NF4G4L8H4G4L8H4G4 

L8H4G4L8H4G4L8H4G4 11 

1395 DATA THIS FISH IS * 
14~~ DATA ALIVE,DEAD,TASTY,AWFUL 
14~5 DATA" BR3~BD24ND2~F1~NG1~R6N 
U4ND4R6NU 6ND6R6NU8ND8R6NU8ND8R6N 
U8ND8R6ND8U8R4F8G4NL4G4L4BU22BL1 
,0E2U2H2U2E2U2H2U2BL12D2F2D2G2D2F 
2D2G2 11 

141~ DATA THIS FISH IS * 
1415 DATA DEAD,ALIVE,TASTY,AWFUL 
142~ DATA"BR34BD34NU8R6NU8R6NU8B 
R6U8R8D4NL8D4BR6NU8R8BR6U8D4R4NE 
4F4BR6ND4Ul2L68Dl6NR68U18R68U2L6 
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8U2R68U2L68U2R68U2L68U2R68U2NL68 
L28NU6L1~NU6BD32ND6BR1,0ND6" 
1425 DATA THIS SIGN TELLS YOU TO 

* 143,0 DATA GO,STOP,LISTEN,TALK 
1435 DATA"BR34BD34NU8R6NU8R6NU8B 
R6U8R8D4NL8D4BR6NU8R8BR6U8D4R4NE 
4F4BR6ND4U12L68D16NR68U32R68ND32 
L28NU6L1,0NU6BD32ND6BR1~ND6BU2,0BL 
34R2NU8R8U8NL1,0BR6ND8R8D8NL8BR6U 
8F8TJ8BR6R2ND2BR4R4ND8R4 11 

144,0 DATA THIS SIGN TELLS YOU TO 

* 1445 DATA STOP,GO,LISTEN,TALK 
145,0 DATA"BR22BD16NR68M+4,+1,0F16 
G6R4~H6E16M+4,-1,0BD1~BR6R1~F4D6G 
1~M-1~ 1 +3L1,0E6R1,0E6U2H2L4U4BU1,0B 
L3,0G6D4NF4G8" 
1455 DATA THIS CUP IS * 
146,0 DATA BROKEN,FIXED,HEAVY,LIG 
HT . . .. 
14 65 DATA"BR22BD16NR68M+4, +1,0'F16 
G6R4,0H6El6M+4,-1,0R1~F4D6G1,0M-1,0, 
+3L1~E6R1,0E6U2H2L4" 
147,0 DATA THIS CUP IS * 
1475 DATA FIXED,BROKEN,HEAVY,LIG 
HT 
148,0 DATA"BR3,0BD42R5,0E4U6M-6,-16 
E2U4H4L12G2D6F2R4NE2D1~H2L2H2L4H 
2L6G2L4G2L2G2L4BU1,0R12U2L12U2R12 
NR16U2NR16L12U2R12U2L12BR6,0R12D2 
L12D2NL16R12D2L12NL16D2R12D2L12" 
1485 DATA THIS SHOWS A * ARM 
149,0 DATA STRONG,WEAK,HEAVY,LIGH 
T 
1495 DATA"BR3~BD42R12D2R1,0D2R6U2 
R1~U2R12E4U6M-6,-16E2U4H4L12G2D6 
F2R4NE2D12L34BU16NR26NU4ND2U2R26 
BR22R22NU2ND4D2L22 11 

15~~ DATA THIS SHOWS A * ARM 
15~5 DATA WEAK,STRONG,HEAVY,LIGH 
T 
151~ CLS:PRINT@1~1,"YOU TRIED"NC 
+NW"TIMES &":PRINT@165,"ANSWERED 
"NC"CORRECTLY" 
1515 PRINT@229,"WHILE DOING"NW"W 
RONG." 
152~ NQ=NC+NW:IF NQ=~THEN NQ=1 
1525 MS=INT(NC/NQ*1~~) 
153~ PRINT@293,"YOUR SCORE IS"MS 
119.:- II 

0. 

1535 PRINT@357,"ANOTHER TRY (Y/N 
/C) ? II; 
154,0 X$=INKEY$:IFX$="Y"THEN RUN 
1545 IFX$="N"THENCLS:END 
155~ IFX$="C"THEN156~ 
1555 GOT0154~ 
156~ IF FF=1 THEN RUN 
1565 IFV=1THENSCREEN1,1:GOT029~ 
157,0 IFV=,0THENSCREEN1,1:GOT0245 



Turn of the Screv: 

Ever notice that my articles run in 
patterns? Usually, I start with a 
simple project for the beginner, 

move on to a harder, longer project and 
then fin ish with an electronic lesson. 
We ll , it 's time, once again, for a be­
ginner's project. lt is always hard to 
design a simple project that actually 
does something. As an electronics stu­
dent in college, I did a lot of labs . They 
were simp le, but they were boring. (Set 
the power supply to 10 volts . Put two 
resistors in series. Measure the voltage 
across the two resistors. Compare the 
values to that of the calculated voltage 
values.) Those labs were enough to put 
you to sleep in the midd le of a lab. 

For this column, I had to design a 
project that is simple but not boring. I 
checked to see what beginners wanted 
as a sta rter project. Most said they 
wanted something that worked in front 
of them - so met hing that buzzed , 
beeped , moved or lit up. In the past, I 
have had projects using an LED to 
indicate that power is on, the disk drive 
is on, etc. LEOs are always a good 
project, and thi s beginner's project 
makes the computer control up to eight 

Tony DiStefano is a well-known early 
specialist in computer hardware proj­
ec/s. He lives in Laval Ouest, Quebec. 
Tony s username on Delphi is DIS TO. 
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Finally, a beginner's 
project that does 

something 

A Simple, 
Expandable 
LED Project 

By Tony DiStefano 
Rainbow Contributing Editor 

LEOs. (Note: Even though this project 
is for beginners, some e lectronics 
know ledge is required. Read the artic le 
and judge for yourse lf if you understand 
enough of it to try it.) 

I will continue this project for a few 
months and make it grow into a mini­
ature control center. This project will 
show the beginner how to turn on 
L EOs, small motors , re lays, se nso r 
devices, etc. If you come up with a few 
id eas, let me know. You can write to me 

U1 

01 Q1 2 
5 02 Q2 6 03 Q3 9 04 Q4 12 

I 
05 Q5 15 06 Q6 16 07 Q7 19 08 Q8 

eLK 
eLR 

'74cszn 

~ 
le1 9 4 I .1uF 10 Vo lt.-

Figure 1 

in care of THE RAINBOW or reach me on 
Delphi. 

As with any project, yo u need tools. 
How far you want to go with this project 
will determine how many tools and 
parts you will need. To begin the proj­
ect, you will need the fa llowing parts: 

Part # Description 
U I 74LS273 
Cl . luf!Ovo lts 
R I to R8 470 ohm Y4 watt 
01 to 08 LED Uust abo ut any 

kind) 
Misc.: 20-pin socke t and wire. 

You may a lready have some of these 
materials, and most are availab le at 
your local Radio Shack. You may need 
to get some parts through a mail order 
service. Many companies that have the 
parts advertise in RAINBOW. 

The first thing you need is a project 
board. Radio Shack has dropped thi s 
item. I suggest yo u check RAI BOW's 
advertisements to find a board. I get my 
board s through CRC, but the board is 
available through other companies. At 
t his time, the only too ls you wi ll need 
are a soldering iron and so me so ld er. 

It should take less than two hours to 
assemble thi s project. We will do it 
together, step by step. Don't start until 
you have all the parts. It's no fun to let 
a project sit, incomplete, because some 
of the parts are missing. 

Before we begin, it is important to 

R1 01 .. ,)')' 
470 OHM [Jo 
R2 02 

A Ill.. f)')' 

470 OHM [Jo 
R3 _'i..1)')' 
~~ 

[Jo 470 OHM 
R4 04 

Ill.. f)')' 

470 OHM [Jo 
R5 05 

A 
..li.J.}')' 

470 OHM [~o 
R6 ~)')' 
470 OHM [Jo 
R7 07 

A 
.. ,/ .. )' 

470 OHM [~o 
R8 DB .. ,/ .. )' 
470 OHM [Jo 

--
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R1 R8 

to Box GND. All points marked GND 
are connected. 

I I While it is not obvious on this small 
diagram, the way the diagram is pre­
sented makes the schematic easier to 
read . Instead of wires everywhere , 
labels are used. (Please note: Though 
not marked on the diagram, U I has a 
VCC at Pin 20 and a GND at Pin 10. 

Pln#1 

"-f- 0 0 0 0 0 0 0 0 Dr'-_u_1____, 
r­
f- • C1 00 0 0 0000 
- t t 
- 01 08 

CoCo 

f­
r­
f­

Connector f­
-----<~r-

f­
f­
f-
-
f­
f­
f­
f­
f-
'-

Figure 2 

Now, let us begin the project. 
First, put all the parts on a clean 

table . If you are using a CRC project 
board, make sure you have the right side 
up . A small# I is printed next to Pin I. 
This is the top. Pin 2 is directly below 
Pin J. Pin 3 is next to Pin I , Pin 4 is 
below Pin 3 and next to Pin 2, etc. All 
parts will mount on the top. 

understa nd how a schematic diagram 
works. Look at Figure I, and examine 
U I. The pin numbers are not drawn in 
any order. They are arranged so the 
diagram is easy to understand . All the 
inputs are one side, and all the outputs 
are on the other. 

On the actual board , the pins are 
arranged in order. Begin with Pin I, 
which is identified by a notch or dimple. 

Th e next pin in a counter-clockwise 
direction is Pin 2. The other pins are in 
the same counter-clockwise order. The 
bo xes on the left of Figure I are the pin 
descriptions for the CoCo's pin connec­
tor. The numbers above the wires are 
the pin numbers . Pin +5V leads to a box 
labeled VCC. That means every point in 
the di agram hooked up to vee is really 
hooked up to that pin. This also applies 

Mount the 20-pin socket in the top of 
the protoboard. For proper placement, 
follow the plan in Figure 2. Make sure 
that Fin I is the pin closest to the edge 
connectors. Solder all the pins of the 
socket, and mount the resistors and 
LEOs. Make sure that the short lead of 
the LED is positioned away from the 
resistors . They are polarized , and the 
short lead is the negative side. Bend the 
leads so that no part falls out. Insert the 
capacitor next to the socket, and bend 
the leads of this part as well. 

INTRODUCING THE 
WARGAME DESIGNER 

TAKE COMMAND! Now you can create your ow n 1 & 2 playe r wargames an d more. 
If you are into wargames. science fic tion or Dungeons and dragons. you' 111ove the WGD 
system. 

The completely menu driven system allows you to c reate your own full co lor Hi-res icons 
fo r units and map features. Take co ntrol of the number of units, strength . movement. turn 
of entr y. ra nge of fire, terrain modifiers and objectives. No programming requ ired! 
WG D comes with a 23 page m anual and 2 !tippy diskettes in a rigid vinyl case with these 
four ready to play scenarios : 

INVASION NORTH a river crossing challenge 
AITACK ON MOSCOW a historic simulation 1941 
ROBOT COMMAND a si- fi thriller 
DUNGEON WARRIOR save the damsel in distress 

~ 
RAINBOW 
C(otllr!C A J IQ N 

SU I 

Complete WG D system O NLY $29.00 Each scenario available separately with WGD 
system demo for ONLY $ 10.00. 
COCO 3 128K Disk 

GRIDIRON STRATEGY 
Th e FIR ST and st ill th e BEST 2 player footbal l strategy game for 
the COCO 3 128K disk. 
Over 20 ot1ensive plays and 10 defensive a tt ignmen ts. See the 
RAINBOW review 8/87 . ' .. fascinating.' Totally unique playing 
system! ~ 

Disk, manual and playing aids only $21.00. ({I'"'\'\ 
RAINBOW 

$$$$$$$$$$$ WEEKLY WINNER 2.0 $$$$$$$$$$ 

A graph ics oriented PROVEN WINNER! Features statistica l analysis. intu ition and luck. 
Manual contains little kn own facts about winning number characteristics. Works with all 
state lotteries . all num ber combinations . 
'f won $90.00 the first time I used it.' KJO . OH 
ONLY $10.00 

Orders shipped fi rst class FREE within 24 hrs. of receipt. 

SPORTSware 1251 S. Reynolds Rd ., Suite 414 , Toledo , OH 43615 

• (419) 389-1515 
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BOWLING LEAGUE SECRETARY ©1986 

~ Reviewed 
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Now for the Co-Co 1, 2 or 3 with disc drive, 
printer, 32K. 
• User friendly-full menu driven selections. 
• Any number of teams, and over 200 bowlers. 
• Calculates and stores all team and bowlers 

stats. 
• Men, women, mixed, scratch or handicap; 

blinds and substitutes. 
• Start up any time in season. 
• Full edit capability. 
• Automatic backups and weekly, mid-season 

and end-season resets. 
• ABC/WIBC style printouts. 
• Includes 20-page instruction manual. 
• Upgrade for individual tally sheets. 

($9.95 separate; free when ordered 
with program.) 

Priced at $49.95 including Shipping, Handling & 
Sales Tax. To order, send check or M.O. 

Specify Version number (1.0 for men or women; 
1.1 for mixed) and number of disc drives. 

TOMELA*CO 
P .0. Box 2162 • Doylestown, Pa. 18901-2162 • (215) 348-5822 



The rest is just wiring. You know the 
pin numbers and positions. One at a 
time, solder a wire between the points 
in the schematic. Every time you place 
a wire, mark it off on the diagram. This 
serves two purposes: that you don't miss 
any points and that you don't try to do 
any point twice. 

Let's do the first few together. Follow­
ing the schematic, solder one end of the 
wire to Pin I 0 on the connector. Cut the 
wire so that it just reaches Pin 3 of U I , 
and solder that end of the wire to Pin 
3 of U I. Mark off this wire on the 
schematic. Next, solder an end of the 
wire to Pin II of the connector. C ut the 
wire so that it just reaches Pin 4 of U 1, 
and solder that end to Pin 4. Mark off 
that wire on the schematic. Now finish 
off the rest of the wires one at a time. 
When you are fini shed, recheck all your 
work. Remember to check the VCC and 
GND ofU I. Insert the 74LS273 into the 
socket , and rriake sure that Pin #I is in 
the right place. 

That 's all there is to the hardware part 
of it. P lug it in, turn on your computer 
and check for the normal power-up 
message. If you do not, turn off the 
computer and check your work again. 

Now that you have built it , let's see 

how it works . Look at Figure I . The 
main part in this project is U I , an eight­
bit D-type flip-flop. All the D's are 
inputs and all the Q's are outputs . When 
the CLK input is strobed , the binary 
level on D is transferred to Q. Thus, if 
all D 's were at Level I when the CLK 
was strobed , all the Q's (outputs) are 
now at Level I. The D 's are now at Level 
0 . The CLK that I am using is the 
CoCo's SCS pin. It is mapped at $FF40 
to $FF5F. Since I am not using any 
address lines, mirroring will occur 
throughout thi s area . Next month , 
when we expand, I'll use the address 
lines to add more to this project. 

Since they are all connected to iden­
tical circuits when any Q has 0 volts, no 
current can flow because the other end 
of the circuit also has 0 volts (GND). 
The LED is off. When any Q is high, 
roughly three to five volts , current flows 
through the resistor and the LED. 

Since each LED is represented by one 
bit on the CoCo's bus, DO on the CoCo 
controls LED I, Dl controls LED 2, 
etc. Since it is memory-mapped on the 
CoCo's bus , a simple BASI C poke com­
mand will turn on the LEOs. Thus, if 
you type PDI<E &HFF 40, 255 , all the 
LE Ds should go on. (Wow! It works.) 

If it doesn't work, check all your 
wiring. Did you put all the LEOs in the 
right direction? Try reversing one and 
see. 

If it is working, continue by typing 
PDI<E &HFF 40, 1. Only one LED should 
be on. Now try typing 2 instead of 1, 
then 4, 8 , 15, 32 , 54 and finally 128. 
Each LED should light up, one at a 
time. Now try 72 (8 + 64). Adding two 
LED values together will cause both 
LEOs to come on. Use a FOR/NEXT loop 
to write a program that makes a chaser. 

Those of you with Multi-Pak Inter­
faces must remember that the SCS pin 
is switched. In order to poke the values 
at $FF40 in the right slot, you must 
change the slot access. You can do this 
by going into the all-RAM mode and 
turning the switch in front of the Multi­
Pak to the project's slot. You can also 
make sure that your disk controller is 
in Slot 4, then put your project in Slot 
I and type PDI<E &HFF7F, &H30 . This 
will change the SCS access to Slot I and 
leave the CTS, or DOS, access in Slot 
4. Remember to return to &H33 before 
trying to access the disk. 

In my next column, I'll expand this 
project to include more goodies that 
beep, boop and buzz. &::\ 

A.nnd1aix :AdmiraL 

ClnSOF T "Avasr ye swabbiesl" Roars Caprain 
BlacR.beani. "Hoisr dw jolly Roger! When 

PR O GRAM S • P[RIPHERA L S • SU PPl l l S • S l AviC ( 

Fast Delivery ... 
Friendly Service 

Now in our 6th year! 

* NEW LOW PRICES * 
Avatex 1200e $89 Avatex 2400 $199 
with Coco Cable 99 with Coco Cable 209 

(Coco 3 only) 

Revtewed m with RS-232 Cable • 225 
th1s month's 
Rambow' 

Avatex 1200e, Cable ~ Avatex 2400, Cable 
AUTOTERM ... $129 AUTOTERM . . . $239 

· Coco 1. 2 requnes Delu xe RS·232 Pak --

I gives rhe worcLJ give 'em a bmaclsiclel" 
As BlacR.bearcL's flmilla closes upon 
ir 's prey J a looR.our s-ud.denly cries J 
"Cap(ain, a Brirish Man-of-War!" 

The time-honored parlor game of Battleship, 
enhanced by intelligent computer opponents, 

comes to your Coco3 complete with sloops and 
galleons. Up to eight opponents, any mix of human 

or computer. Available for the Coco3 with 80 
column display and one disk drive. $14.95 + $2 

S&H. WA residents please add 7.6% sales tax. 
Order from: Eversoft 

P.O. Box 3354 
Arlington, Wa 98223-3354 

{206) 653-5263 
10 a.m. to 6p.m. PST 

Personal check, money orders, and COD orders 
welcome. 

GEnie mailbox: EVERSOFT 
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Sorting It All Out 

By William Barden, Jr. 
Rainbow Contributing Editor 

You wouldn't think sorting would be such a big deal 
on computers, would you? Alphabetizing a mailing 
list, arranging shapes in order of size, building an 

ordered word list - it just doesn't seem like a profound task. 
And yet, I'm sitting here with Knuth 's Sorting and Searching, 
a 700-page book with fine print that discusses the various 
sorting methods. Although Knuth is a renowned computer 
ex pert , he doesn't write for the popular audience. (In fact, 
I haven't seen many descriptions of sorts that even an 
experienced programmer would understand.) 

This column will attempt to describe four typical sorts so 
that average RAINBOW readers (and the author) can under­
stand them. Fortunately, we can use CoCo graphics to our 
advantage in this situation. The programs I'm about to 
describe not only sort data, but they display the data on the 
CoCo screen as it is sorted . I was amazed to see just how 
easily the sorts can be visualized if you can, well, visualize 
them. 

A Row of 126 Sticks 
Suppose that you have a row of 126 sticks of various sizes; 

some of the sticks may be the same size. How do you sort 
them? One way is to bundle them up, stand them on a flat 
surface, and pick the longest stick. This stick is then set aside, 
and the process is repeated for the next stick, and the next, 
etc. The process continues for all 126 sticks - 126 selections 
are made. 

A computer sort can proceed the same way. However, the 
co mputer can't see all 126 sticks and pick out the longest. 

Bill Barden has written 27 books and over 100 magazine 
articles on various computer topics. His 20 years' experience 
in the industry covers a wide background: programming, 
systems analysis and managing projects for computers 
ranging fi"om mainfi"ames to micros. 
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It must scan through all 126 sticks, and compare each new 
stick with one previously set aside as the longest. It's as if 
a friend were holding the sticks behind his back and handing 
them to you one at a time. You'd compare the new stick with 
the longest stick you had found so far, and save the new stick 
if it was longer. 

A Selection Sort 
The Selection Sort is similar to the case of the friend 

holding sticks behind his back. At the end of one pass through 
the sticks, the Selection Sort selects the longest stick. Let's 
see how it works. 

Suppose that you have the 10 sticks shown in Figure 1 and 
want to place them in order, smallest to largest, left to right. 
First, assume that we have a pad and pencil on which we've 
noted the "largest stick" and its position - one through 10. 
We'll begin with an imaginary stick smaller than any in the 
pile and place it in Position -1. We will also note on the pad 
the last position of the row - Position I 0. Moving from left 
to right, we will look at each new stick. If it's larger than the 
largest stick we've recorded, we make a note of its position. 
As we continue moving to the right, we compare each stick 
to the largest stick we have found. If a new stick is larger, 
it becomes the largest stick, and its position is noted on the 
pad. At the end of one pass, we have the position of the largest 
stick. We now exchange that stick with the stick in the last 
position. Position I 0 now holds the largest stick. 

Next , we use Position 9 as the last position and start the 
process again - examining the sticks in positions one 
through nine. At the end of this scan we have the position 
of the next largest stick, and we exchange this stick with the 
one in Position 9. Then we begin the process again, using 
Position 8 as the last position. Next we use Positio n 7, etc. 
Each time we complete the process, we add the next largest 
stick to the last position . It takes I 0 passes to order the sticks 
from largest to smallest, left to right. 



lA Is IC lo E F G H 1 J 

Original 

lA Is 1c lo E F J 

After Pass 1 

lA Is 1c lo E F 1 

After Pass 2 

lA Is 1c lo E F H 
* After Pass 3 

lA Is 1c lo E H F 
* After Pass 4 

* 

H I G 
* 

H J G 
* 

J G 

J G 

• = Next Position 

Figure 1: Selection Sort 

lA Is 1c lo E H F J G 
* After Pass 5 

lA Is 1c lo E H F J G 
* After Pass 6 

J G 
After Pass 7 

lA 1c lo Is E H F J G 
* After Pass 8 

1c lA lo Is E H F J G 
* After Pass 9 
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A Screen Full of Sticks 
We 've simulated a pile of sticks on the CoCo screen, as 

shown in Figure 2. The BAS IC LINE command has been used 
to generate 126 randomly-sized sticks across a 256-by-192 
resolution screen. T he sticks are placed in a ltern a ting 
columns so that you can differentiate between individual 
sticks and so that a border can be maintained a round the 
screen. (We could have used any number, but 126 was 
convenient.) · · 

The lengths of the st icks are stored in Array NO, a 126-entry 
numeric array. The values in NO correspond to the length of 
each stick. 

Selection Sort Mechanics 
The Select ion Sort program is shown in Listing 1. The firs t 

portion generates the sticks on the screen; the middle portion 
is the actual sort; and the last portion displays the swapped 
sticks. · 

In the program, Variable J is the position of the last stick. 
It begins as Position 126 and ends as Position I. Imagine this 
position changing as smaller and smaller sticks move from 
the rightmost to the leftmost position . As the pass progresses, 
Variab le LS, will hold the value of the largest stick. T he initial 
value of LS is -1. Because every stick is larger than this, it's 
guaranteed that there will be a new la rgest stick at the end 
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of the first pass. Variable S I records the current posit io n of 
the largest stick. Its initial value is also -1 , an illegal value, 
but this will be changed to a legitimate value by the end of 
the first pass. 

The main loop in the sort is Line 220. The stick lengths 
from NO ( 1) through NO ( J) are compared to the la rgest stick 
in LS. Any stick larger than the value in LS replaces the LS 
value. Its position is then stored in Variable S I. At the end 
of the pass , S I holds the position of the largest stick - NO (I). 
This stick is then swapped with NO ( J) . The process continues 
as the value of J decreases by one with each pass. 

(After each pass , the two line display subroutines clear the 
two stick lines involved and then rewrite the exchanged lines.) 

Keep yo ur eye on the largest stick while running this 
program. It will be swapped with the stick in the last position. 
You 'II see progressively smaller sticks being placed from left 
to right as the sort is done. The result of th is sort is shown 
in Figure · 3. The Selection Sort program takes about I Y2 
minutes on a CoCo 2. 

Bubbling A way 
The Bubble Sort is another popular sort. It 's similar to the 

Selection Sort. At the end of one pass through the sticks , the 
Bubble Sort selects the longest stick. However, it may also 
exchange other sticks, partially ordering them. Let's see how 
it works. 

Imagine that we have the same lO sticks shown in Figure 
I and that we still want to order the sticks from smallest to 
largest. Moving from left to right, we look at a pair of sticks. 
We first compare sticks I and 2. If Stick 1 is larger than Stick 
2, the sticks are swapped . Next we compare sticks 2 and 3. 
If Stick · 2 is larger than Stick 3, the sticks are swapped . 
Moving down the line, we will make nine comparisons - the 
last one is a comparison of sticks 9 and 10. 

At the end of the pass through the 10 sticks, what do we 
have? Since we swapped sticks each time the first stick in the 
pair was larger than the second, we find that the largest stick 
has "bubbled" down the line to the last position, Stick 10. 
The remaining sticks may be sorted , but probably aren't, 
although some sticks have been moved toward their correct 
position. We can now repeat the procedure for the remaining 
nine sticks. At the end of this pass , the next largest stick 
occupies Position 9. Eight more passes will guarantee that 
all sticks have been sorted . Of course, when no swaps are 
made during a pass, then the sticks have been sorted, even 
if 10 passes have not been made. The first pass is shown in 
Figure 4. 

The Bubble Sort program is shown in Listing 2. Like the 
Selection Sort program, the screen is first filled with 126 
sticks. The middle portion is the actual Bubble Sort. The last 
portion disp lays the swapped sticks and is similar to the line 
display subro utines in Listing I. 

If you run this program you 'II see the swapping taking place 
as a dark line that moves across the screen. Each time the 
dark line appears, two adjacent sticks are being swapped . As 
the sort progresses, longer sticks build up on the screen right, 
one stick being added for each pass through the sticks. As 
the screen becomes sorted, you'll see fewer and fewer swaps 
being made. 

The so rt portion of the program uses two variables. 
Variab le J always points to the last entry in the list. J starts 
at 126, the last screen line, but decreases by one for each pass. 
Variable I is the current location of the stick as a pass is made 
from Stick 1 to Stick J . Swaps are made by swapping stick 



lA lc lo 8 E F G H I J 

* * 

/\ 

lA IC lo 8 E F H G I J 
* 

I J lA lc lo 8 E F H I G J 
* 

- Largest 
Stick 

lA lc lo 8 E F G H I J lA lc lo 8 E F H I J G 
* * 

A ... swap 

* • First Stick of Pair 

lA lc lo 8 E F G H I J 
* 

Figure 4: One Pass of a Bubble Sort 
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Increment ... 4 
No Swaps 
For Positions 
1-4 

Increment - 2 
First Position 
Swap 

Increment = 2 
First Position 
No More 
Swaps 

Increment .. 2 
Second Position 
Swap 

n 
I I 

Figure 5: Shell Sort of Eight Sticks 

n 

Increment = 2 
Second Position 
No More Swaps 

Increment = 1 
Swap 

Increment = 1 
Swap 

Increment = 1 
Sorted 



NO ( I) and NO (I + 1). A swap flag, held in 5W, is set to 1 
if a swap occurred. The sort ends when 5W = 0 after a pass 
(no swap occurred) or J reaches 1. 

Although the logic for the Bubble Sort is easy, it has one 
big disadvantage - it's slow for unsorted data . The sort in 
Listing 2 takes about 3 minutes to sort a screen of 126 sticks 
(values) when random st ick lengths are used and screen 
graphics are not updated. When screen graphics are updated , 
the sort takes about 16 minutes. On the other hand, the sort 
is almost instantaneous when the data is sorted and very fast 
when only a few values are out of order. By comparison, the 
Selection Sort would slog through a ll 126 passes! 

The Shell Game 
Why is the Bubble Sort so slow? Although you can think 

about it abstractly, it's obvious from the screen - it takes 
many passes to move a stick that 's out of order across a whole 
sc reen, and there are many sticks to be moved . It would be 
nice to bypass the tedious swapping and just throw the sticks 
in about the right location based upon length. You could then 
do a more detailed sort after the sticks were approximately 
arranged in order. This is the idea behind the Shell Sort 
program, shown in Listing 3. 

The first part of the Shell Sort program generates the same 
type of random data as in the two preceding sorts - 126 sticks 
with va lues in array NO ( ) . The line display subroutines are 
at the end , as in the previous program. The actual shell so rt 
is in the middle of the program. 

The Shell Sort is more complicated than the Bubble Sort 
but is about five times faster - the program taking about 
three minutes instead of 16. This sort is much faster than the 

Selection Sort when the sc reen data is not upd ated (Selection 
Sort only re-d raws 126 pairs of lines, but Bubble Sort and 
Shell Sort re-d raw the lines constantly). A sort utility wo uld 
not waste time displaying the so rt data as we are d oing. 

T he operation of the Shell Sort is obvious from the screen. 
The program uses an increment that spans the width of sticks. 
The incre ment begins at half of 126 - 63. Using thi s 
increment, sticks I and 64 are compared, and swapped if they 
are out of o rder. Next, sticks 2 and 65 are compared and 
swapped if out of order. This process continues until sticks 
63 and 126 are compared. The pass is like the Bubble Sort 
- but with gaps. At the end of the first pass, many sticks 
have been moved approximately to the p roper position. If 
any swaps occurred, the same increment - 63 - is used 
again. T he increment of 63 is maintained until no swaps 
occur. 

Next, the increment is divided approximately in half, to 
31 (fractional values are not meaningful here, so a BASIC INT 
function is used to find the next lower integer value for the 
increment). Now the width of sticks are scanned again - a 
Bubble Sort of four items (i.e. , Stick I is compared to Stick 
32, S tick 32 to 63, Stick 63 to 94 and Stick 94 to 125). At 
the end of this pass , the smallest stick has been moved to 
Position 125 . The increment of 31 is maintained until no 
swaps occur. 

Now increments of 15, 7, 3 and I are used to further sort 
the data. The increment of I is really a Bubble Sort, but at 
this point most of the sticks have been positioned near their 
proper positions and the sort is much faster. The sort is over 
when the increment has been reduced to 0. 

NEW FOR OS-9™: FORTH09 TM 

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

Other OS-9 SOFTWARE from D. P. JOHNSON 
L 1 UTILITY PAK - Contains 40 useful utilities that run under both level I and II OS-9. Included are a complete set of "wild card" file handling 
utilities, a disassembler, a disk sector editor, and the MacGen command language compiler. MacGen will allow you to generate many useful 
command macros in minutes, much more useful than procedure fil es . Macro source is included for a macro to implement an archival backup 
type function. $49.95 
L2 UTILITY PAK - Contains a Level II "printerr'' function that also shows the pathname being searched for when "not found" or per­
mission type errors occur. Also contains level II software ram disk driver. Ten other utilities included, some useful for level I also . $39.95 

L 1+L2 COMBINATION PAK both of above together for $75.00 
SDISK - Standard disk driver module replacement allows full use of 40 or 80 track double sided drives with OS-9 Level I. Full compatibility with 
CoCo 35 track format and access all other OS-9 non-CoCo formats . Easy installation . $29.95 
SDISK+BOOTFIX - As above plus boot directly from a double sided diskette. $35 .95 
SDISK3 - Level II version of SDISK driver. Same features as level I (except bootfix not required to boot from double sided). $29.95 
PC-XFER UTILITIES - Programs to format and transfer files to/from MS-Oostm diskettes on CoCo under OS-9. (Requires either SDISK or 
SDISK3 to run depending on which level of OS-9 you are using) $45.00 
MSF - MS-DOS disk format file manager. More complete file transfer capabiltites for level II only. (Requires SDISK3 to operate). 
Now supports 720K 5-1 /4" and 3-1 /2" MS-DOS Formats. $45.00 MSF+SDISK3 together $65.00 
All diskettes are in CoCo OS-9 format unless otherwise requested ; other OS-9 formats can be supplied for S2.00 additional charge. All orders must be prepaid or 
COD, VISAIMC accepted. add $1.75 S&H for fi rst software item, + .25 for each additiOnal item. additional charge for COD. 

D. P. Johnson, 7655 S.W. Cedarcrest St., Portland, OR 97223 (503) 244-8152 (For best service catt between 9- t t 

AMI?acitic Time. Mon.-Fri .) 

OS-9 is a trademark ot Microware and Motorola Inc .. MS-DOS is a trademark of Microsoft. Inc .. FORTH09 is a trademark of D. P. Johnson 
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Swap 

* L~ R 

Swap 

~ 

* R 

~ 

Part 2 

* - Comparlslon Stick 
R,L - Right, Left Pointers 

Original 

First Swap 

Left, Right 
Pointers Cross 

Now Have 
2 Parts, 
Each to be 
Sorted 

Figure 6: Sample Quick Sort Pass 
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The process is shown for an eight-stick row in Figure 5. 
In the program, Variable IN is the increment, ST is the 

starting location, EN is the ending location and I is the current 
location within the range. 

A Quicker Sort 
The quickest sort of all for random data (when screen 

graphics are not considered) is the Quick Sort. It's more 
complicated than the Shell Sort, but it sorts screen data in 
about 45 seconds when graphics are not used and 90 seconds 
when graphics are used. 

"I've seen the Acropolis by 
moonlight and Los Angeles 
through the haze, but I'll have to 
say that the Quick Sort display is 
really beautiful to watch - not so 
much in an aesthetic sense, but 
beautiful in a logical sense." 

The Quick Sort works like this: Start with a row of I 0 sticks 
again. Now choose the first stick in the row and note its 
length. The row is now divided into two parts - left and right. 
Sticks in the left part are of lesser or equal length to the 
comparison stick and sticks in the right part are of greater 
length. The sticks are ordered by moving down the row in 
both directions at the same time. The sort keeps moving from 
the right until the first stick shorter than the comparison stick 
is found, and keeps moving from the left until the first stick 
longer than the comparison stick is found . Those two sticks 
are swapped , and the sort continues until the comparison has 
reached the middle of the sort. The comparison stick is then 
swapped with the last entry of the left portion. A sample pass 
is shown in Figure 6. 

Any stick in the left part is definitely smaller than any stick 
in the right part. However, within each part, the sticks 
probably aren 't ordered. Now each part is considered 
separately. The whole process repeats again for the left part. 
The first stick is used as a comparison stick and the left part 
is further subdivided into two parts - the left part holding 
all sticks smaller than the comparison stick, and the right part 
holding all sticks larger than the comparison stick. The same 
process is repeated for the right part. 

This division into parts continues until each part holds two 
units. In a 126-stick set, for example, there will be about 63 
parts. The beauty of the sort is that sticks are moved over 
great distances and put into rough order without a lot of 
overhead . 

The main problem with a Quick Sort is that a record must 
be kept of each part - the position number of the start and 
the position number of the end . This record keeping calls for 
a list or array of items. After each sort of a part, the list is 
used to find unsorted parts, which will then go through the 
process and generate new parts. A sample of a Quick Sort 
of a 1 0-item list - including a record keeping list - is shown 
in Figure 7. 

The Quick Sort program is shown in Listing 4. The 



RECORD KEEPING ARRAY 

(shows unsorted) 
012 3 4 56 

(empty) l 1, 10/ 1,4 1,4 1.411,4 J (empty) 

/ 5,10 5,8 5,7J 

9,10 
'----

Time 

l______..-1 

c 

! 
D 

2 3 4 5 6 7 8 9 10 

II I I 
/A B 

\ 
Partition of A 
C: Left=1, Right=3 

I I C Sorted Partition of E 
G: Left-S, 

~ Rlght-7 

L___,_.1 D L___,_.1 H L.-J 

C G F 

Original 

First Partition 
A: Left.,.1, Rlght=4 
B: Left .. 5, Rlght=10 

E 

L___,_J 

G 
H 

Partlon of B 
E: Left=5, Right=8 
F: Left=9, Rlght=10 

Figure 7: Quick Sort of a 10-Stick Row 
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generate data code is identical , and the line display subrou­
tines are si milar, to the other sorts. The actual so rt code uses 
a housekeep ing array, LS. The first value of the array -
LS ( 0) - is a pointer to the next available location in the 
array (see Figure 8). Two values at a time are put into the 
array - the left- and right-most stick positions. There may 
be many different sets of these, defining both large and small 
parts. As parts are sorted , two new parts a re created, and the 
end points of each of these are put into the LS array. End 
points are taken out two at a time to start a sort process. The 
sort loops back looking fo r new parts to sort. When LS ( 0) =0, 
all parts have been sorted. 

Variables ST and EN are the starting and ending positions 
for a part. Variables LP and RP are the pointers to this part 
and move in from the left and right. 

Another Computer Nerd 
I've seen the Acropolis by moonlight and Los Angeles 

through the haze, but I'll have to say that the Quick Sort 
display is really beautiful to watch - not so much in an 
aesthetic sense, but beautiful in a logical sense. You can easily 
visualize the sorting p rocess dividing the sticks into parts, 
sorting those parts, gett ing new parts from the record keeping 
list and sorting them, and finally working on very small 
increments. I hope there are enough CoCoists out there to 
share my enthusiasm. Let me know if you enjoy it. 

See you next month with more CoCo topics. D 

Listing 1: SELECTON 

1~~ 1 GENERATE RANDOM DATA 
11,0 PMODE 4 
12~ SCREEN 1, ,0 
13~ DIM NO ( 126 
14~ PCLS ,0 
15~ FOR I = 1 TO 126 
16~ NO( I ) = INT( RND( 19~ ) ) 
17~ LINE ( I * 2, 19,0 ) - ( I * 
2, 19~- NO( I)), PSET 
18,0 NEXT 
19~ 1 SELECTION SORT 
2~,0 FOR J = 126 TO 1 STEP -1 
21~ LS = -1: SI = - 1 
22,0 FOR I = 1 TO J:IF NO( I ) > 
LS THEN LS =NO( I ) : SI = I: NE 
XT I ELSE NEXT I 

Listing 2: BUBBLE 

1~~ ' GENERATE RANDOM DATA 
11~ PMODE 4 
12,0 SCREEN 1,,0 
13~ DIM NO ( 126 
14~ PCLS ,0 
15~ FOR I = 1 TO 126 
16~ NO( I ) = INT( RND( 19,0 ) 
17,0 LINE ( I * 2, 19,0 ) - ( I * 
2, 19,0- NO( I)), PSET 
18~ NEXT 
19~ 1 IMPROVED BUBBLE SORT 
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LS(O) 

(1) 

(2) 

(3) 

(4) 

(5) 

(98 

(99 

(100 

l'r-J 

) 

) 

) 

4 LS(O) Points to Last 
Used Location 

23 

24 LS(O) + 1 Points to 
Next Available 

52 Location 

,..J 

Figure 8: Quick Sort Housekeeping Array 

23~ GOSUB 29,0 
24~ TM = NO( J ) : NO( J ) NO( 
SI ) : NO( SI ) = TM 
25~ GOSUB 32,0 
26~ NEXT J 
27,0 GOTO 27,0 
28~ 'LINE DISPLAY SUBROUTINES 
29,0 LINE ( J * 2, 19~ ) - ( J * 
2, ,0 ) , PRESET 
3 ~ ,0 LINE ( ( S I ) * 2 , 19,0 ) - ( 

( SI ) * 2, ,0 ) , PRESET 
31~ RETURN 
32~ LINE ( J * 2, 19~ ) - ( J * 
2, 19,0 - NO( J ) ) , PSET 
33,0 LINE ( ( SI ) * 2, 19~ ) - ( 

( S I ) * 2 , 19,0 - NO ( S I ) ) , P 
SET 
3 4,0 RETUR.~ 

2~,0 sw = ,0 
21,0 FOR J=125 TO 1 STEP -1 
22,0 FOR I = 1 TO J: IF NO( I ) > 

NO( I + 1 ) THEN GOSUB 26,0: TM 
= NO(I): NO(I)=NO(I+1 
) :NO(I+1)=TM:SW=1: GOSUB 29,0: NE 
XT ELSE NEXT 
23,0 IF ( SW <> ,0 ) AND J <> 1 
) THEN SW = ,0: NEXT J 
24,0 GOTO 24,0 
25~ 1 LINE DISPLAY SUBROUTINES 
26,0 LINE ( I * 2, 19~ ) - ( I * 



2, f' ) , PRESET 
27f' LINE ( ( I + 1 ) * 2, 19f' ) 
- ( ( I + 1 ) * 2, f' ) , PRESET 
28f' RETURN 
29f' LINE ( I * 2, 19f' ) - ( I * 

Listing 3: SHELL 

1~f' 1 GENERATE RANDOM DATA 
1lf' PMODE 4 
12f' SCREEN 1, f' 
l3f' DIM NO( 126 ) 
14f' PCLS f' 
15f' FOR I = 1 TO 126 
16~ NO( I ) = INT( RND( 19f' ) ) 
17 f' LINE ( I * 2, 19 f' ) - ( I * 
2, NO ( I ) ) , PSET 
18f' NEXT 
19f' 1 SHELL SORT 
2~f' IN = 126 
2lf' IN = INT( IN / 2 ) 
22f' IF IN = f' THEN GOTO 37f' 
2 Jf' ST = 1 . 
24f' IF ST > IN THEN GOTO 21f' 
25f' SW = 1 
26f' IF SW = f' THEN GOTO 35f' 
27f' SW = f' 
28f' I = ST 
29f' EN = ST + IN 

2, 19f' - NO( I ) ) , PSET 
3f'f' LINE ( ( I + 1 ) * 2, 19f' ) 
- ( ( I + 1 ) * 2, 19f' - NO( I + 

1 ) ) , PSET 
31f' RETURN 

3f'f' IF EN > 126 THEN GOTO 26f' 
31f' IF NO( EN ) > NO( I ) THEN G 
OSUB 39f':TM = NO( I ) : NO( I ) 

NO ( EN ) : NO( EN ) = TM : SW = 
1: GOSUB 42,0 
32f' I = EN 
33,0 EN = EN + IN 
34f' GOTO 3,0,0 
35f' ST = ST + 1 
36,0 GOTO 24,0 
37,0 GOTO 37,0 
38,0 1 LINE DISPLAY SUBROUTINES 
39f' LINE( I * 2, 19,0 ) - ( I * 2 
, ,0 ) , PRESET 
4f',0 LINE( ( EN ) * 2, 19,0 - ( 
( EN ) * 2, ,0 ) , PRESET 
41,0 RETURN 
42f' LINE ( I * 2, 19,0 ) - ( I * 
2, NO ( I ) ) , PSET 
43,0 LINE ( ( EN ) * 2, 19f' ) -

( EN ) * 2, NO( EN ) ) , PSET 
44,0 RETURN 

[D[D 
ACCESSORIES 

Hardware 
2 Driue S yste~(2 DSDD Driues in one case)" 

--$329 .95--
Driue 1 Upgrade(! DSDD Por your 26-3129 or 

3131) Specify Catalog~ when ordering ! ! 
--$119 .95--

Driue B-SSDD Full Height'--- $209.95 
Driue 1-SSOD Full Height $135.95 
COCO 3 512K Upgrade $219.95 
COCO 3 Keyboard $34.95 

.. . ··· . ::_::,. 
:-. ·· .. ·. ' .... · .. ··.· . •. 

··· . . : .:· .. ···. 

. L• ~ Ofll\1 
:10 CPS - tllO 

:lK BUFFER 

RfOUIRCS SERIAL TO 
· ··> PARI\llEl JCITERFI\CE 

"s pecify R. S. or Oisto Th C t 
Controller. e ornpu er 

5512 Poplar Ave. Memphis, TN 

Misc. 
Art Deli(44B Pix on 1B disks)--- $99.95 
COCO Graphics Designer $29.95 
ADOS · $29.95 ADOS 3 · $39.95 
Serial to Parallel Converters ----- $54.95 
FKEYS III • $19 .95 Sixdriue · $19.95 
Telewriter 64 · $59.95 COCO-Uti! · $39.95 
Gauntlet • $28 .95 Pyra~1x • $24.95 
Oisto Super Controller $99.95 
COCO in Stitch (X-Stitch Patterns)· $·3.95 

Center 
38119 901-761-4565 

IF ~OU DOti'T SEE 
IT, 1\SK US I 

1\ll 015~ ORIUES 
Cl\1\fW 1\ ~0 OIW 

~111\RI\CHY . Add $4 .9B for Shipping & Handling. UISA, nasler Card, & Money Orders Accepted. 
Allow 3 Weeks for personal checks, NO COOS. Prices ~ay change without notice, 
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Listing 4: QUII<SDRT 

1~~ 1 GENERATE RANDOM DATA 
11,0 PMODE 4 
12~ SCREEN 1 1 ~ 
13~ DIM NO( 126 ) 1 LS( 1~~) 
14~ PCLS ~ 
15~ FOR I = 1 TO 126 
16~ NO( I ) = INT( RND( 19~ ) 
17~ LINE ( I * 2 1 19~ ) - ( I * 
2 1 19~ -NO( I )) , PSET 
18~ NEXT 
19~ I QUICKSORT 
2~~ LS ( ~ ) = ~ 
21~ LS( LS( ~ ) + 1 
22~ LS( LS( ~ ) + 2 

= 1 
126 
2 
GOTO 

23~ LS( ~ ) = LS( ~ + 
2 4~ IF LS( ~ ) = ~ THEN 
25~ EN= LS( LS( ~ ) ) 
26~ ST = LS( LS( ~ ) - 1 
27~ LS( ~ ) = LS( ~ ) - 2 
28~ LP = ST + 1 
29~ RP = EN 
3~~ DN = ~ 
31~ IF DN = 1 THEN GOTO 24~ 

45~ 

32~ IF NO( ST ) >= NO( LP ) AND 
LP < RP THEN LP = LP + 1 : GOTO 3 
2~ 
33~ IF NO( ST ) <= NO( RP ) AND 
LP < RP THEN RP = RP - 1: GOTO 3 
3~ 
34~ IF LP <> RP THEN GOTO 42~ 
35~ DN = 1 
36~ IF EN - ST = 1 THEN IF NO( S 
T ) > NO( EN ) THEN I = ST : J = 
EN: GOSUB 47~: TM = NO( ST 
) : NO( ST ) = NO( EN ) : NO( EN ) 

PREMIUM COC03 512K UPGRADE 
•Made in USA by J&R Electronics •Memory chips socketed, user repl~ceab le 
•Rugged, long life construction •Top mounted Memory for cooling 
•Heavy duty POWER and GROUND planes to minimize memory errors due to noise 
•H igh performance design, permits use of less expensive 150ns memory chips 
•We supply Prime memory chips, not inferior pulls or fa llouts· 
•Includes RAM DISK, Spooler and Memory Test software on disk with 28 page User's 

Manual (We set the standard for 512K support so ftware . We believe our software 
is uniquely powerful, as opposed lo these 'Me, too ' companies that charge exira 
for software with much less power!) 

SPECIAL PRICES 
#1010-29.95 JramR bare board plus connectors and software 

#1014-39.95 JramR assembled & tested (/JK (No memory chips) and software 
'CALL (for latest price of #1014 with memory chips and other products) 

To place an order, write to: J&R Electrnnics, P.O. Box 2572, Columbia, MD 21045, 
OR call (301) 987-9067-Jesse or (301) 788-0861 -Ray 
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= TM: GOSUB 5~~: GOTO 31~ 
37~ IF EN = RP AND NO( ST ) > NO 
( EN ) THEN I = ST: J = EN: GOSU 
B 47~: TM = NO( ST ) :NO( 

ST ) = NO( EN ) :NO( EN ) = TM:L 
S( LS( ~ ) +1 )=ST:LS( LS( ~ ) + 

2 ) =EN: LS( ~ ) = LS( ~ ) 
+ 2: GOSUB 5~~: GOTO 31~ 
38~ I = ST: J = LP - 1: GOSUB 47 
~: TM = NO( ST ) : NO( ST ) = NO( 

LP - 1 ) NO( LP - 1 ) 
= TM: GOSUB 5~~ 

39~ IF LP - ST > 
J3 ) + 1 ) = ST: 

) = LP - 1: 
( ~ ) + 2 

2 THEN LS( LS( 
LS( LS( ~ ) + 2 

LS( ~ ) = LS 

4}3~ IF EN - RP > ~ THEN LS( LS( 
~ ) + 1 ) LP: LS( LS( ~ ) + 2 
) =EN: LS( ~ )= LS( ~ ) + 2 
41}3 GOTO 31}3 
42}3 I = LP: J = RP: GOSUB 47}3: T 
M = NO( LP ) : NO( LP ) = NO( RP 
) : NO( RP )=TM: GOSUB 5~~ 
43,0 GOTO 31~ 

44~ GOTO 24~ 
45}3 GOTO 45~ 
46~ 1 LINE DISPLAY SUBROUTINES 
4 7 ~ LINE ( I * 2 I 19 ~ ) - I * 2 
I ~ ) I PRESET 
4 8 J3 LINE ( ( J ) * 2 I 19 ~ ) -
J) * 2 1 ~ ) 1 PRESET 
49~ RETURN 
5~}3 LINE ( I * 2 1 19~ ) -
2 1 19}3 - NO( I ) 1 PSET 

I * 
51}3 LINE ( ( J * 2 I 19 ~ ) - ( 
( J ) * 21 19~ - NO( J ) ) I PSET 
5 2 ~ RETURN 

6 New Publi c Domain Disks from Australia 's Use r Group $39.95. 
(includes a voice digitizer that speaks) 

Do you write or collect PD/ Shareware? Write for our don ators 
exchange kit 

Set of 36 Disk Library $129. Business, Games, Spe lle r, WP, 
Modems, Painter. PO Catalog $1 or send SASE 

15% Discount to Use r Groups and Stude nts. Major Credit Cards 
We lcome d. Ca ll Sandra or Joe at 1-800-221-7372. 

CHRISTMAS SALE 
Please add $4.SO for Shipping and Handling 

Public Domain Software Copying Company 

33 Gold Street-Suite L3, New York, N.Y. 10038 



I.''EATURES: 
. • Gold Plat¢<! 

• Dual Selectabl 
• Compatible Wi 
• One Year W ar:r 

HARD DRIVE SPECIALIST has manufactured floppy drive 
controllers for the Cofer Computer for SIX years: Buy the 
controller alone to upgrade your present drive system, or 
purchase a complete drive 0 to get a high quality drive system · 
loaded with features. This controller allows the use of either 
two 24 pin ROMS, or one 24 pin and one 28 pin ROM. Using 
this board with the standard Radio Shack ROM gives you 100% 
compatibllity with all RadioShacksofiware. 

~':"\. wl#ii 

Completed attd Tested Board wifh ROM ..................... ~.$99. 
(includes Case and DOS. irfstructiohs) 

Completed and Tested Board ........................................ $79. 
without ROJ\1 (includes case) 

Bare Board with lnstr'uction Manual ............................ $30. 
Parts Kit for Bare Board without ROM ........................ $30. 
Radio Shack ROM (current,version) ............................. $30. 
Double Sided Compatible ROM .................................... .$20. 
NEW! Magnavox 8CM515 Monitor ......... : ............ .$289. 

with Cable for COCO 3 
NEW! 2400 BAUD zoo~ External Modem .......... $179. 

with Cable. 

Ordering Information: Jjse ou,r W A T.S line to place your order via 
VISA, MasterCard, or Wife Transfer. Or mail your payment directly 
to us. Any non-certified funds will be held until proper clearance is 
made. COD orders are welcome as well as purchase orders fTom 
government agencies. Shipping costs are available upon request. If 
you are not satisfied with your purchase within 30 days, you may ret11m 
product for fu1l refund excluding shipping costs. 

NEW! 
Ddve 0 Complete ......... ::~ ... : ... : .•• :: ........ $169. 
Drive 1 Complete .......... ~: .... : ............... $119. 
Drive 0&1 Dual Drive Complete ....... $259. · 
Bare Drive .............................................. $85. 

3.5 i~lCh 
$185. 
$134. 
$289. 
$100. 

Drive Kits are complete with half height double sided drives 
mounted in a case with power supply. Drive 0 kits also 
include cable and controller with ROM. 3.5 inch drives yield 
720K when· used wi'tfi 'appropriate DOS (ADOS, OS9, etc .) 

c.-. ORDER TODAY!! 
HARD DRIVE SPECIALIST 
16208 Hickory Knoll • Houston, Texas • 77059 
1-713-480-6000 • 1-800-231-6671 EXT 437 



RAINBOWTECH 
OS-9 

Boot Mysteries 
Revealed 

I have talked about the OS-9 players 
- the program modules that man­
age the computer 's operation and 

the specific data files (generally called 
descriptors) that provide the operating 
system with the information it needs. to 
work. I have also mentioned that OS-
9 can be configured to match your exact 
sys tem hardware. System configuration 
is determined by the modules loaded at 
OS-9's start-up. These modules are 
included in the Kernel , located on Track 

One of the Kernel 's functions is to 
initialize the system and then load 
OS9Boot . Since the CoCo 3 is different 
from the CoCo I and 2, one would 
expect the Kernels for the machines to 
be different. This is partly true. The OS-
9 Disk Operating System (Radio Shack, 
Cat. No. 26-3030) is Level I , Version I 
for CoCo I and 2s and will not work on 
CoCo 3s without modification. A Level 
I, Version 2 upgrade (special order, Cat. 
No. 700-2331, $24.95) works on the 
CoCo 3, but it cannot take advantage 
of more than 64K of memory or support 
CoCo 3 graphics. Level II , on the other 
hand , uses up to 5l2K of RAM in a 
CoCo 3 and uses all its graphics fea­
tures. Level II will only work in a CoCo 
3, and it is rather limited in a 128K 

Richard White lives in Fairfield, Ohio, 
has a long background with microcom­
puters and specializes in BASIC pro­
gramming. With Don Dollberg, he is 
the co-author of the TIMS database 
management program. 
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machine. However, it really shines in a 
512K machine. 

As you might expect, the Level Ii 
Kernel is quite different from the Level 
I versions. There are changes to other 
operating system modules as well. The 
modules to handle the keyboard and 
screen are new. The disk drive manager, 
CCJD i sl<, is also new and now handles 
any double density drive (single- or 
double-sided, 35-, 40- or 80-track) you 
want to connect to your system. Con­
sistent with OS-9's design philosophy, 
which keeps modules transportable 
between versions whenever possible, 
most of the other modules are the same 
as in Level I. 

So the first configuration choice you 
must make is between Level I and Level 
II. (It's not much of a choice. Level I on 
a CoCo 3 is a waste of capability.) This 
is also the only choice that you can buy 
from Radio Shack. You must use OS-
9's utilities to install all other options 
yourself. OS-9 Level I and Level II both 
come on single-sided, 35-track disks. 
Most users can put the System Disk into 
Drive 0, type DDS and let the computer 
boot into OS-9. A few users with older 
drive controllers will have trouble. 

Disk Extended Basic Version 1.0 does 
not support the DOS c.ommand . A short 
program is provided in the documenta­
tion of Radio Shack's OS-9 package 
that creates a machine language loader. 
A more costly problem occurs with old, 
long black controllers sold from 1982 to 
1984. Most of these cannot reliably 
handle the 1.8 MHz CoCo 3 clock 
speed. This problem is particularly 

nasty because the controller will almost 
work reliably. But almost isn't good 
enough, and the only safe solution is to 
replace the controller. 

Next, let us consider what happens 
during the boot. Generally, this infor­
mation is not discussed, or it is placed 
under "technical information" where 
few will bother to read it. It is technical 
information, but making a new boot is 
a technical operation - particularly 
under Level II. The more knowledge 
you have about the operation, the less 
confusion you will encounter. I have 
wandered through my share of OS-9 
fog, and I speak with authority. Don't 
let this scare you. I survived and so will 
you. After all, if you learned to walk and 
talk, you can learn to make a boot file. 

The DOS command under Disk BASIC 

causes the code on Track 34 to be 
loaded and executed. (Since track num­
bering begins with zero, Track 34 is the 
35th track .) Under Levei I, this code 
consists of two modules: OS9 and 
059pl. The Level II code includes three 
modules: REL, Boot and Os9pl. In both 
cases, these modules initialize the ma­
chine, complete the boot operation, link 
to all the other system modules as they 
are loaded, and provide basic system 
services (i.e., memory management and 
multitasking). 

Merging Files 
Completing the booting process in­

cludes loading the 059Boo t file . This 
file merges all the system modules to be 
used. Merging files is a particularly 
useful tool under OS-9 - especially 



under Level II. Understanding the 
operation can be quite useful, so make 
the effort to learn the process. 

A normal OS-9 file starts at the 
beginning of a sector (256 bytes) of a 
disk. The file's end will use part of 
another sector, the remainder of which 
is wasted. When a number of files are 
merged into a single new file, each 
merging file follows immediately after 
the preceding file. No space is lost. A 
directory will list the new file, but not 
the names of the files it contains. Be­
cause these merged files still maintain 
their individual identities, the I dent 
utility will show the header information 
for each file contained in the new one. 
With your system disk in /diZI, type 
ident /d0/0S'3boot, and you will see 
what I mean. 

When you load a file into memory, 
OS-9 starts that file at the beginning of 
a 256-byte page under Level I or at the 
start of an 8K block under Level II. 
Therefore, if you load three I K files 
individually under Level II, you will use 
24K of memory. Memory is too dear for 
this kind of waste. 

A merged file starts loading into 
memory like any other file - at the 
beginning of a page or block. However, 
the files it contains are loaded imme­
diately following each other in memory. 
Page and block boundaries are disre­
garded. Considerable memory is saved 
- especially with device descriptors, 
which typically use only 50 to 80 bytes. 
Since many OS-9 utilities are small, 
merging five, 10 or even 15 files into a 
single file allows those files to be placed 
in one 8K block. Even those of us with 
512K CoCo 3s enjoy this memory saver. 

So DS'3Boo t is simply one file into 
which all the system modules you will 
use are merged. The code that loads 
OS'3Boot is rather simple, too. Conse­
quently, make sure that DS9Boo t is not 
divided into a number of places on your 

disk (OS-9 will split up a file if need be 
to make best use of disk space). When 
you make a new boot disk, use a freshly 
formatted disk to avoid this problem. 

Shell 
Under Level I, everything OS-9 needs 

should be included in OS'3Boo t . Once 
OS9Boo t has been loaded, run the 
StartUp file. StartUp is a text file that 
contains commands you could have 
typed in at the OS9 prompt. Files of this 
nature are sometimes called procedure 
files or shell scripts. 

Shell is a program that allows the 
computer to interpret any command 
entered into it. The logical people who 
wrote OS-9's interpreter named it Shell. 
OS-9's Shell normally takes its input 
from the keyboard, but it can take it 
from a text file as well. Think of all the 
commands that you can type at the OS9 
prompt as a language. A text file of 
those commands would be like a pro­
gram. In fact, Level II has a rich selec­
tion of graphics commands that can be 
entered at the OS9 prompt using 0 is­
p 1 ay. You could write a large text file 
of 0 i sp 1 ay commands and generate a 
full-color picture, complete with text, 
using no "language" other than OS-9. 
The StartUp file can get quite long, 
particularly under Level II. 

Under Level I, Shell is normally 
included in DS'3Boo t. This option uses 
the least memory. A different strategy 
applies under Level II. Shell is more a 
utility than a system module, and it does 
not need to be in the OS'3Boot. No 
matter how much memory is in the 
computer, a 6809 microprocessor can 
deal with only 64K at a time. The CoCo 
3 and OS-9 manage memory by switch­
ing 8K blocks in and out of the micro­
processor's 64K "work space." If Shell 
is loaded separately from DS'3Boo t, it 
does not have to be in the "work space" 
at the same time as the boot modules. 

In this manner, the boot can contain 
other modules that need to be there. 
Thus, under Level II, Shell is loaded 
separately with a command included in 
the StartUp file and does not need to 
be in the CMOS directory of your boot 
disk, if a full path to it is provided in 
the StartUp file. 

While Shell is less than 2K bytes, the 
Shell file supplied on the Level II 
system disk is really a merged file that 
includes several other frequently-used 
utilities, which almost fill an 8K block. 

Another point at which Level II 
differs from Level I is the video and 
keyboard area. To take full advantage 
of CoCo 3 graphics and text options, 
additional code was needed . This code 
was divided among several modules. 
One such module, GrfDrv, is loaded 
separately and is no t incl uded in 
OS'3Boot. GrfOrv is loaded imme­
diately after OS'3Boot, before the 
StartUp file. Consequently, it must be 
in the CMOS directory of your boot disk. 

At this point, we know some of the 
things that must be on a boot disk. The 
Kernel must be on the 35th track on the 
front of the disk. On a single-sided disk, 
this is Track 34. On a double-sided disk, 
OS-9 counts the first track on the front 
as Track 0, the first track on the back 
as Track 1, etc., toward the center of the 
disk. In this case, Track 34 is not on the 
35th top-side track. However, Disk 
BASIC does not know about double­
sided disks. When you boot from a 
double-sided disk, it looks at the 35th 
top-side track for the Kernel. Boot­
making utilities provided with Level I 
assume you are using single-sided disks 
and do not properly deal with double­
sided disks even if you have replaced 
your standard disk I/ 0 driver with one 
that uses double-sided disks. On the 
other hand, Level II utilities handle 
double-sided disks properly. In this 
case, the utilities provided with Level II 

Cheoc:k: A c: c: c:::;, IL..l n t l:n--f=c:::;,r-m.a.tic::Jirl 

Not Just another checkbook program but a user friendly, menu driven, disk based 
information system. Keep track of deposits, checks, ATM withdrawals and other 
account transactions. Define up to 36 categories to monitor expenses. Set up 
automatic transactions for such items as direct deposits and deductions. Balance 
your account(s) in minutes 1 Other features include multi-drive capability, display 
and print options, check search on any field, edit and delete capability and more. 

CoCo 3 compatible 
Printer optional 

~ 
RAINBOW 
Cl'UfJICA TIO~ 

SlAL 

After Five Software 
P.O. Box 210975 
Columbia, SC 29221-0975 
(803) 788-5995 

Send check or M.D. for 
$34.95 plus $3.00 S/H 
COD orders: add $2.00 

(SC res. add 51. sales tax ) 

Reviewed in RAINBOW, February 1988. 
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a re different from those of the same 
name in Level I. 

T he OS'38oo t fil e must be a co ntin­
uous fil e in the root directo ry. AS t a rt­
Up file must also be in the root directo ry. 
T here must be a CMOS directory o n a 
Leve l II boot d is k. Gr fD rv and the 
Shell file must also be availa ble fo r 
loading when the S t a rtUp file runs. 

T he simplest way to make a new boot 
d isk is to back up the one you already 
have. Naturall y, yo u will have fo llowed 
the d irections in the documentation a nd 
backed up the operating system disk 
th a t co mes with yo u r OS -9. R ight? 
W heneve r you ma ke a new boot di sk, 
back it up as we ll . 

Nex t yo u ca n use t h e progra m , 
Cobbler. Cobbler uses the system mod­
ules as they exist in memory at the time 
to make a new boot d isk. Start with a 
freshly fo rmatted di sk. Cobbler will 
then co py the Ke rnel modules to the 
35th top-side track and put all other 
modules loaded fro m OS'38oo t into a 
new DS'38oo t . T he prima ry purpose of 
this program is to save cha nges made to 
desc ripto rs with Xmode. 

Most use rs will need to cha nge / tl, 
/ t2 and / p from their defaults to match 
their current setups. / t1 and / t2 de­
scribe how the R S-232 ports work. O ne 
default setting is 300 baud . M ost of us 
now use 1200 baud fo r telecommunica­
tions, and some use 2400 baud . If yo u 
wa nt to run at a baud-rate higher tha n 
300, include a n Xmo de comma nd in 
yo ur Star tUp file to cha nge / tl or 
/ t 2 each time yo u boot. S imilarly, fe w 
of us still run our printers at the 600-
ba ud default. This can be changed by 
us in g Xmode on th e / p d esc r ipto r. 
Howeve r , th ese c h a nges onl y las t 
th ro ugh the current sess ion a nd a re lost 
as soon as you turn off yo ur compute r. 
When yo u use Cobbler to make a new 
boot dis k, the descripto rs in DS'38oo t 
will includ e the modifi cations made 
using Xmode , so yo u can eliminate the 
Xmode ste ps from your S t ar tUp file. 

Using Dsave 
T he boot disk yo u make with Cobbler 

contains only the Kernel and DS '38oo t . 
Yo u must also add the remaining di rec­
tor ies a nd fil es on yo ur starting boot 
d isk. To d o this, use Ds ave , which will 
copy or back up all fil es in one o r more 
directo ries - including a whole di sk. 
Os ave will not copy OS'38oo t unless 
that option is specifically selected . 

In addi t ion, Osave d oes not directly 
copy fi les; it makes a procedure fil e that 
you later run to d o the job. T here are 
a number of advantages to this proce-

17 4 THE RAINBOW November 1988 

d ure. Yo u can edit the procedure file 
and eliminate copy comma nd s for fil es 
yo u don't want to copy or add copy 
co mma nds fo r files yo u want to copy 
fro m a d isk in a different drive. Addi­
tionally, the copy or backup d oes not 
depend on the source and target disks 
being the same. Use this procedure fil e 
to ma ke the 35-track system disk from 
your OS-9 package a double-sided 40-
t rack boot di sk, or to move the contents 
of a boot disk - excluding the Kernel, 
Os '38oo t and Gr fdr v - to a ha rd drive. 
To boot, most hard drive use rs load the 
Ke rnel, OS '3 8oo t and G r fD r v from a 
floppy in / dl. After the initia l loading, 
OS-9 discovers an / h0 device descriptor 
and automatically continues the boot 
procedure from the hard drive . 

W hen using Osave , change your d ata 
directory to the one you wa nt to copy. 
(The term one or more directories can 
mean a whole disk, since Directory / d0 
is the root directo ry of the di sk in Drive 
0, and a ll files and subdirecto ri es on that 
disk are under the root directo ry.) 

Next, determine which Os ave op­
tions yo u want to use. T he only one we 
need to co nsider now is the 's' opti on. 
T he for mat fo r this option is-s integer, 
where integer is the amount of memory, 
in k ilobytes , yo u want to allocate to the 
co py p rocess. T he entry , -s20 , will 
allocate 20 K bytes, which will handle 
nearly all files on a boot disk . Now you 
may want to decide to which drive (and , 
poss ibl y, to which directo ry o n that 
drive) yo u want to copy. F inally, yo u 
need to name the procedure file Osave 
will make a nd choose the drive a nd 
directo ry on which it will be stored . 

Now , le t 's see ho w Osave wo rk s. 
F irst , use Cobbler to put the Kernel a nd 
DS'38oo t o n a freshly fo rmatted disk. 
P ut the Levelll system distribution disk 
in Drive 2. (Generally, yo u will find it 
more convenient to have yo ur source 
disk in Drive 0 .) Putt ing the disk in 
D rive 2 will better dem onstrate the 
fl ex ibili ty of Osave . Nex t , ty pe the 
fo llowing: 

OS '3: c hx / d2/ cmds 
OS'3 : chd / d2 
OS'3 : dsave -s20 / d2 / d0 > / d2 / 

makecop':d 

Because the process requires the use 
of severa l program modules , the first 
line is used to change the current CMOS 
d irecto ry to / d2. The next line puts you 
in the root directo ry of / d2, fro m which 
yo u want to copy. The fin al line enters 
the Osave command . Option -s20 tell s 
Osa ve to have Cop'::! a llocate 20K bytes 

of buffer for each copy operation. The 
descriptor, / d2 , remind s Osa ve that 
yo u want overrid e the built-in / d0 
default and copy from Drive 2. The 
descriptor, / d0 , tells Dsa ve to co py to 
drive 0 and to include a chd / d0 line in 
th e procedure file . F in a ll y, > / d2 / 
make- cop'::! directs the resulting proce­
dure into a file named makecop':d on 
/ d2. The following is a shortened ver­
sion of the resulting procedure fil e: 

t 
chd / d0 
t mode .1 -paus e 
load cop\d 
Makd i r CMOS 
Chd CMOS 
Cop'::! 1:1201< / d2 / CMOS/a t t r a t t r 
Cop'::! lt20K / d2 / CMDS / back up 

backup 

Cop'::! lt20K / d2 / CMOS / unlin k 
unlink 

Cop'::! lt20K / d 2 /CMOS /x mode 
xmode 

Chd .. 
Ma kdi r SYS 
Chd SYS 
Cop'::! lt20 K / d2 / SYS / err ms g 

errmsg 

Cop'::! lt20K / d2 / SYS / stdp trs 
s tdpt r s 

Chd . . 
Cop'::! 1:1201< /d2 / startup sta rt­

up 

Cop'::! 1:1201< / d2 / ma kecop':d ma ke ­
COP\d 

unlink COP'::! 
tmode .1 paus e 

In this file , tis a shell co mma nd that 
te lls Shell to display each line in the 
procedure file on the screen so we can 
kee p up to d ate o n wh at is ha ppening. 
T mode .1 -paus e tells Shell not to stop 
the display a nd the procedure afte r a 
ce rtain number of lines are printed to 
th e scree n . Th e Shell d efault st o ps 
printing so you have time to see wh at 
was displayed and press ENTE R to con­
tinue. The . 1 refers to the sta nd a rd 
output to your screen . (Note at th e 
bottom of the listing, Tmode .1 paus e 
returns the pause feature .) 

Next is a Load Cop '::! comm and. S ince 
Cop '::! is used so often, it saves time to 



load it once and unlink it at the end of 
the procedure. If Cop\:J is already 
loaded, the Load command increases its 
link count by one, and Unlinl< de­
creases the link count by one. Cop\:J 
stays in memory. Next, Mal<d i r CMOS 
creates a CMOS directory. Osave's de­
fault assumes that none of the needed 
directories on the target disk exist and 
that it will have to include commands 
to make these directories. This is exactly 
what we need here. The procedure file 
has used fo ur OS-9 utilities: Tmode , 
Load and Mai<d i r, which must either be 
in memory or in your current CMOS 
directory, and Cop'::J. (Since the line 
Load Cop\:J is used, OS-9 will try to load 
it from your CMOS directory whether it 
is in memory or not, so you must have 
Cop'd in your CMOS.) At the end of the 
procedure file, Un 1 i nl< is used so it must 
be in memory or in the CMOS directory 
as well. 

Having made a CMOS directory , chd 
CMOS makes that the current data direc­
tory and copying begins. Each Cop\:J 
command includes 1:1201<, which tells the 
program to use a 20K-byte buffer. We 
used the option - s20 to instruct Osa ve 
to include this . Si nce /dQl/CMOS is the 
current data directory , Osave includes 

a full path (i.e., / d2 /C MOS/a t t r) to the 
file to be copied; but since the file is 
being copied into the current dat a 
directory, Osave needs only to provide 
the target file's name. 

Most of the rest of the procedure file, 
except for Chd .. , is repetitious. T he 
" .. " is shorthand for "previous direc­
tory above the current one." When I 
started Osa ve, my current data direc­
tory was / d2 . Since the disk in / d2 is 
the one I want to copy and I saved the 
procedure file, mal<ecop\:J , onto that 
disk, I need only to put my target disk 
into / d0 , type mal<ecop\:J to start the 
procedure file, a nd get a drink or do 
something else while the process takes 
a few (long) minutes to run. 

If you think this is easy, there is a 
better shortcut for those who don't want 
to ed it the procedure file. Don't make 
a procedure file at all, just redirect the 
output for Osave directly into Shell for 
immediate execution . Using our pre­
vious example, put the so urce disk in 
/d2 and the target disk in /d0, and type 
the following: 

OS9: chx /d2/cmds 
OS9 :chd / d2 
OS9: dsave -s20 / d2 / d0 I shell 

Everything is the same in this second 
example except that >/d2/mal<ec op\:J is 
replaced by 1 shell. The '1' is the set 
of pipe commands that routes the stand­
ard output of the foregoing process into 
the standard input of the following 
process. Look at page 6-41 in your Level 
II manual and circle the short para­
graph that covers this, since you will 
certainly want to find it quickly in the 
future. When you type 0 i r, yo u get a 
listing on the screen of the names of the 
modules and directories in your current 
data directory. However, if you type 
0 i r e, you will get that listing in much 
greater detai l, including the date and 
time the file was saved, attributes of the 
fil e, the sta rting sector on the disk and 
the byte-count of the file. Well, the byte­
count of this file has gotten large 
enough that I had better quit for this 
month. 

My ne xt column will cover the 
OS9Gen and Con fig processes for mak­
ing a boot disk. We will a lso discuss the 
infamous, unsolvable, Level II boot 
order problem that has totally con­
founded all the experts since Level II for 
the CoCo 3 first came out. I will leave 
you pondering this enigma until next 
month. ~ 

JOYSTICK 
ALTERNATIVE 

CONTROLLER ,,,... 
.7ft 

FILE TRANSFER UTILITIES 

You asked for it at the Chicago RainbowFest-

r----..3with RAPID Fl RE 
ARCADE-TYPE ACTION 
CONTROL USING YOUR 
ATARI-TYPE JOYSTICK. 

$18.50 SPECIAL PRICE $4 OFF 
REG. $22.50 

"UNIQUE RAPID FIRE OPTION" 

r4f};TECHS, 4-TECHS 
P.O. BOX 2575 
MERRIFIELD, VA 
22116-2575 

C'riecl<. or money orders, American funds only. For orders 
up to 5 add $2.50 postage and handling, Canada $4 P/ H. 4-6 
wks. delivery 

FILE TRANSFER llTlLrriES NOW HANDLE RSOOS DISKS! 

Need to transfer text files to and from PC (MSDOS), RSDOS and FLEX disks into 
your CoCo (OS-9) system? Have text files on a PC (MSDOS) system at wor1<. and 
want to wor1< on them at home on your CoCo? 

With GCS File Transfer Utilities you just place the PC (MSDOS). RSDOS or FLEX 
disk into your CoCo disk drive- enter a simple command and the fila is copied into 
a CoCo 05-9 file. File transfer back to PC (MSDOS), RSDOS and FLEX disks is 
just as simple. 

PCDIR 
PC DUMP 
PCREAD 
PCWRrrE 

PCRENAME 
PCDELETE 
PCFORMAT 

Extensive 
Options 

Requires 

directory of PC disk 
display PC disk sector 
read PC fila 
write file to PC disk 

rename PC file 
delete PC file 
format PC disk 

RSOIR 
RSOUMP 
RSREAD 
RSWRITE 

FLEXDIR 
FLEXDUMP 
FLEXREAD 
FLEXWRITE 

directory of RSDOS disk 
display RSDOS disk sector 
read file from RSDOS disk 
wrile fila to RSDOS disk 

directory of FLEX disk 
display FLEX disk sector 
read FLEX life 
write file to FLEX disk 

Single, double sided disks . .CO or 80 track floppy drives. 
B or 9 sectors. First level sub-directories- PC (MSDOS). 
FLEX transfers binary files also. 

OS-9 (Level 2 for MultiVue), 2 drives (one can be hard), Mui!Nue 
lor MultiVue version. SDISK (SDISK3 for MuniVue) ·see D.P. 
Johnson ad for SDISK 

GSC File Transfer Utilities for CoCo· MultiVue version $54.95 

GSC File Transfer Utilities for CoCo· Standard version $44.95 

All d;skettes are CoCo 05-9 formal. Orders must be prepaid or COD, VISNMC 
accepted. add $1.50 S&H. additional charge lor COD. 

GRANITE COMPUTER SYSTEMS 
Route 2 Box 445 Hillsboro, N.H. 03244 

(603) 464-3850 

OS·91S a taOOm<n. o f Microware Systems Corpora'ion and MotOJola Inc. 
MS-DOS is a tradlmla~ of MicrosottCOfp. FLEX is a trademark or TSC, Inc. 
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RAINBOWTECH 
OS-9 

Installation, Automation 
and More 

N ovember is a good time to start 
some serious programming. I 
hope that this month's interview 

will help you get more enjoyment out of 
those long sessions with your CoCo. 

CCEnv 
Allow me to introduce a man who got 

tired of the complicated and redundant 
process required to compile C programs 
- and did something about it. Chris 
Fox has been programming since 1978 
when someone gave him a Casio calcu­
lator that spoke BASIC. He started 
working with C four years later. 

Fox bought a CoCo 2 with 16K of 
memory because he wanted to work 
with graphics and color. (It was also one 
of the only computers on the market he 
could afford.) He learned a lot with his 
CoCo 2, but he wanted to learn more. 
When OS-9 came out in 1983, he had 
to have it. When the Microware C 
compiler came out, he had to have that, 
too. The compiler was Fox's first expe­
rience with C language, and it took him 
a long time to learn the language and 
use the compiler. He explained: "I didn't 
have a second disk drive and didn't 
know I needed it. I really got things 
moving when I caught on and started 

Dale L. Puckett, a freelance writer and 
programmer, serves as director-at-large 
of the OS-9 Users Group and is a 
member of the Computer Press Associ­
ation. His username on Delphi is 
DALEP: on packet-radio, KOHYD @ 
N4QQ; on GEnie, D.PUCKETT2; and 
on CIS, 71446,736. 
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using a RAM disk to compile my C 
programs. The RAM disk worked so 
well for me that I made it an automatic 
feature in CCEnv." 

Fox wrote CCEnv because he was 
tired of the long directory names and 
command line options used to run the 
OS-9 text editor. CCEnv eliminated 
these length requirements. 

Yet, CCEnv works with almost all 
OS-9 languages. You can run your 
Pascal compiler with it - or use it to 
assemble programs written for ASM or 
RMA. The CCEnv manual pages will 
even clip into your Multi- Vue manual. 

An intelligent project manager is 
built into the program. "It's a graphics 
Mal<e," Fox said. "It checks the date. If 
a text file has been updated, it's recom­
piled. If you have enabled the project 
option, CCEnv links to any relocatable 
object code you have written during the 
programming project. It automatically 
uses the startup code in CS tart. r and 
the standard library, so you can split 
your programming projects into seg­
ments." 

Fox's company, Foxware, sells a 
graphics library that works with 
C. L i nl< in the original C compiler 
package and a C math library. Fox also 
offers a BASIC09 math library, and a 
BASIC09 mouse and menu library that 
help you create mouse-driven applica­
tions with pull-down menus. The latter 
contains many routines similar to the 
Gfx3 package published in last month's 
column. 

The Foxware graphics library in­
cludes a function that returns a pointer 

to the device name string. This makes 
it easier to use redirection from within 
your own program. While you can issue 
a fork call without the devname func­
tion, you can't redirect any output. To 
do that, you must know the name of the 
device receiving the output, not just the 
path number. Devname enables dy­
namic redirection - you can find an 
available window and redirect output to 
it immediately. The graphics library also 
includes a function that calls the device 
/wand returns the path number for you. 

Essentially, CCEnv is a graphics 
driver for OS-9 compilers and as­
semblers, which lets you issue com­
mands with a mouse-and-menu and 
eliminates long command lines. It also 
remembers compiler options and keeps 
track of your directories . 

Chris Fox guarantees that there will 
be at least one less manual open on your 
lap when you use CCEnv to program. 
Fox used the Microware C compiler for 
more than a year before he tried Turbo 
C (one of the most convenient MS-DOS 
C compilers). He was struck by the ease 
of program development and deter­
mined to develop something similar for 
the CoCo 3. 

Although Fox bought an IBM­
compatible computer and intended to 
move on to the more sophisticated PC, 
it never happened. Fox explained, 
"After investing a few months to learn 
DOS, I realized that OS-9 is a superb 
operating system. I preferred the CoCo 
3." Fox now uses his Tandy 1000 TX 
almost solely as a terminal for his CoCo 
3 when he runs OS-9 Level 2. 



After wo rking on CCEnv for a few 
months, Fox began to use the half­
finished program to complete itself. 
"The results were so pleasing that I 
decided to generalize CCEnv so it could 
run all OS-9 compilers and assemblers," 
he said. Fox a lso realized th a t thi s 
program, which had been developed for 
his own convenience, would be useful 
for other programmers as well. 

Equipment 
To run CCEnv, yo u 'll need OS-9 

Level II and the Windint system mod­
ule that comes with M ulti- Vue. The 
program runs under Multi- Vue but can 
be run independently if Windint is in 
your DS98oo t file. Yo u will also need a 
mouse and 512K of memory. Compiling 
a program on the CoCo 3 without a 
RAM disk is a slow process . Therefore, 
CCEnv automatically writes all tempo­
rary files to the drive, / riZI , if it is 
available. If that driver is not available, 
the program will prompt you for a drive 
na me or directory. CCEnv will re­
member this location in its environment 
file, so you won't need to type it again 
until you want to change directories. 

You must also supply your own OS-
9 compiler, assembler and text editor. 
CCEnv is pre-co nfigured for the Micro­
ware C compiler but works well with 
Pascal, ASM, RMA a nd C. ASM . The 
CCEnv edit menu offers four text edi­
tors: Edit, Scred, TSEdit from Tandy 
and Xed from Micro Tech Consultants. 
If you don't own one of these, a fifth 
menu ent ry lets yo u specify yo ur own 
editor. 

To run CCEnv, copy two files to your 
OS-9 syste m disk . CCEnv goes in your 
CMOS directory. En v .eeenv goes in 
/ QQ /SYS. Make sure that any programs 
CCEnv will use are also in your CMOS 
directory. For example, the editor you 
plan to ca ll from the menu and all the 

files in the Microware C co mpiler 
(except eel) must be in CMOS. Addition­
a lly, you'll need the utilities you use 
during a programming sess ion: Attr, 
Dump, Debug, Veri f~::J and T mode. 

lf you would rather not clutter your 
CMOS directory, create a special direc­
tory for CCEnv, lo ad it with your 
compiler fi les, editor and utilities, and 
change your current execution direc­
tory to the special CCEnv directory. 
You can do this before you run the 
program or from within the program 
itself; however, include the StdPtrs 
and StdFonts files in yo ur / dd / SYS 
directory. 

If yo u look in your modules directory 
after loading CCEnv, you'll see two new 
modules - CCEnv and ShellCmd. Run 
CCEnv by typing: 

CCEnv pathlist options . • . 

When CCEnv sees a hyphen, it knows 
that it has found an option. Otherwise, 
it treats a name on your command line 
as a pathlist to the file you want to 
compile or assemble. CCEnv uses the 
data directory holding the file you are 
compiling as its current data directory. 
Here's a typical CCEnv command line. 

CCEnv filename -v 

Type this line when you want to run 
a single session to compile an existing 
C or assembly program. To configure 
CCEnv to run OS-9 Development Kit 
assembler, type: 

CCEnv - a - 1 -x=sta rtup . a 
- z=s td lib. asm -v=env. ass m 

When you type this line, CCEnv uses 
RMA to assemble your file and RLINI< to 
link your object code. T he program 
substitutes the assembly sta rtup code 

for CS tart. r and the standard library 
for CL i b. l , and it saves the options you 
typed in a n e nvironment file , -
En v . As sm. The next time you want to 
work with your assembler, just type: 

CCEnv - v=env . ass m 

You can save as many environment 
files as you like. In fact, you can keep 
one for each program you develop . 
( CCEnv will automatically keep track 
of the libraries and other relocatable 
modules needed fo r each project.) Store 
these environment files in your / dd/ 
SYS directory. 

Menus 
You'll find six menus on CCEnv's 

main menu bar - Close (a square box), 
File, Edit, Run, Compile and Option. If 
you are working with a binary file - a 
file with an . r or no extension - you'll 
notice that a Module menu replaces the 
Edit menu. From this menu , you can 
Debug or At t r your object code fi le. 

Pop-up menus ask you for informa­
tion when it's needed . Fo r example, if 
you name a file with an unrecognized 
extension, you'll be asked to identify its 
type. Generally, a pop-up menu will ask 
Yes or No questions. If CCEnv needs a 
longer answer, it will request the answer 
in a dialog-box. Essentially , this is the 
only time you'll use your keyboard 
while running CCEnv. The rest of the 
time you can just click the mouse. For 
example, if your compiler runs into an 
erro r , yo u'll find out about it in a 
message box. After yo u read the note, 
click the mouse and the message box 
disappears. Inappropriate menus are 
disabled. Thus, if you have not picked 
a file to edit, the Edit, Run and Compile 
menus will be disabled. 

The File menu allows the following 
options: Load a file. (You may choose 

"Assembly Language Programming for the CoCo" (The Book) and the CoCo 3 (The Addendum). 
Professionally produced (not just skimpy technical specifications). THE CoCo reference l.Jooks. 

THE BOOK - 289 pages of te ach ing 
assembly language for the CoCo 1 & 2 . 
It's used as a school text and is an 
intro t o Computer Science. It describes 
th e 6809£ in s t ructions, subrou tines, 
in t errupts , s tacks, programming 
philosophy, and many examples. Also 
covered are PIAs, VDG, SAM, kybd, 
jystk, sound, serial port, and using 
casse tte and di sk . $18.00 + $1.50 s/h. 

THE ADDENDUM -Picks up 
where t h e BOOK left off. D escribes 
ALL the CoCo 3 enhancements & h ow 
t o use them with assembly language. 
The most complete GIME spec . 
WOW - Super-Res Graphics, 
Virtu a l Memory, New Interru pts, 
and more informa tion n ot availab le 
elsew h ere . Find out wh a t the CoCo 3 
can rea lly do . $12.00 + $1.00 s/ h. 

COCO 3 SPECIAL US check or money 
order. RI orde r s 
add 6% sa les t ax 

Start your CoCo 
library right. 
See what the CoCo 
can really d o and 
save money - buy 
th e BOOK and 
ADDENDUM 
for only $2 7.00 + 
$2.00 s/h. 

TEPCO 
68 James Co urt 

Portsmouth, 1U 02871 

See Us On DELPHI 
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any available in the present environ­
ment.) Abandon the file you are using. 
Count the characters, words and lines 
in a fi le, or check its syntax. Start an 
OS-9 Shell on another screen, or exit 
CCEnv. The Edit menu lets you select 
the editor to be used for a session. If you 
receive an error message during an 
assembler or compiler run, a two­
window screen will appear on your 
CoCo. The possible error messages will 
appear in the six-row window at the 
bottom of the screen. You can then use 
them to correct the file in the top 
window. (This is certainly better than 
relying on i:ny short memory.) 

The Run menu runs the program you 
just compiled. If the file hasn't been 
compiled or assembled, CCEnv will do 
this for you and then run the program. 
This menu will compile, assemble, link 
and run a program with one mouse 
click. 

The Compiler menu gives you four 
choices: 

• To Assembll.:J generates an assembly 
language file after compiling your C 
source code. 

• To Object converts your assembler, 
or C source code, to a relocatable 
object code file with an . r extension. 

• To Executable takes your C (assem­
bly, or relocatable object) code file 
and produces an executable module, 
linking the new object code to other 
relocatable code listed in your link 
list. The file created is automatically 
stored in your execution directory. 

• To Cancel lets you change your mind . 

The Assembler, Compiler or 
Linker options from the options menu 
will show you CCEnv's pull -down 
menus. Center the mouse over your 
selection and click the button. Without 
moving the mouse, you will now see a 
second mertu. For example, if you ciick 
over the word Compi ler, you'll be 
offered three choices in a pu ll-down 
menu: optimize defau lts, check the 6809 
stack, or run the C Profiler. You are 
presented similar choices when you 
click on Assembler, Linker, Link­
List or Libraries . 

CCEnv was created to make pro­
gramming less tedious and more pro­
ductive. It fills that bill nicely. 

About Assemblers 
l received an interesting note from 

Duane M. Perkins of Mount Gretna, 
Pa. He suggested that I point out the 
advantages of RMA - the Relocating 
Macro Assembler found in OS-9 Level 
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IJ's Software Development package -
over ASM - OS-9 Level I's original 
assembler. 

RMA 's main advantage is that it 
creates object fi les that can be linked 
with others later. According to Perkins: 
"The ability to include assemoled func­
tions and subroutines in a modu le 
speeds up program development." 

Perkins submitted two short - but 
interesting and useful - listings to 
make his point: C li<Spd and C li<Chl<. 
Cli<Spd , used with one of your pro­
grams, determines the clock speed of 
your CoCo 3. This information is essen­
tial if your program uses timing loops 
and must ensure a correct delay inter­
val. Clk5pd calls Cl kChk, which deter­
mines whether the clock speed is fast or 
slow and then te lls you through a 
printed message. 

You cannot directly execute a file 
created by the RMA assembler. It must be 
linked before it is run. However, you 
can assemb le any number of source 
code files independently and use your 
linker to create an executable module 
that inc ludes all ofthem. The linker also 
lets you use libraries, which can contain 

Listing 1: c lk5pd 

ifpl 
u s e /ddjdefs jos9de fs .a 
en de 

psec t c lkspd,$11,$81,~,2~~.Ent er 

Fas t fcc /Cl o c k is f a s t/ 
fe b $~D 

Slow fcc /C loc k is s l ow/ 
feb S~D 

Ente r lbsr Clk chk 
tsta 
bne Skipl 
l eax Slow,pcr 
bra Skip 2 

Skipl l eax Fas t , pcr 
Sk i p2 l dy #3 2 

lda # l 
os 9 I $WritLn 
os9 F$Ex it 
endsec t 

Listing 3: DoMenu 

DoMenu 

any number of independently as­
sembled files. When you have finished 
this work with RMA, you will never have 
to do it again. 

Some of the directives used in an RMA 
program are different than those used 
in an ASM program. For example, an 
RMA program uses Psec t instead of Mod 
and Endsect instead of Emod. Another 
directive, Csec t, marks the beginning 
of a data section and resets the base 
location counter for data offsets like 
ASM' s directive, Drg. In an RMA pro­
gram, all data sections must end with an 
End sect directive, and all rmb state­
ments must be located in a Csec t. Also, 
while your program may have any 
number of Csects, it can have only one 
Psec t. Incidentally, RMA labels are case­
sensitive. You'll need to be careful when 
typing the names of your subroutines 
and variables. Tandy supplies a file 
named 059De f s. a that contains the 
standard OS-9 variables in the required 
Csec t or End sec t format. Make sure 
that the labels used in your source code 
agree with the listing in this fi le - letter 
for letter. 

The first module you link must con-

Listing 2: ClkChk 

ifpl 
u s e /dd/d ef s j os 9defs.a 
e n de 

psect Clkc hk ,~ .~.~.~ . C l kchk 

Clkchk: 
orcc #$5~ 

lda $FF~2 
sync 
lda $ FF~2 

led # 25 4 2 
Clkchkl subd # l 

bne Clkchkl 
clra 
ldb $FF~3 
andc c # $AF 
bmi Glkchk2 
inca 

Glkchk2 ldb $FF~2 
rt s 
end s ect 

PROCED URE 

~~~~ 
~)122 
)1)12 5 
)1~43 

)1~64 
)l)l 6D 
~)!6 E 
)j~A3 

(* Ad d ing function a l i t y t o MV Sh e ll 
(* 

)l~GF 

)1)108 
)1)10 9 

(* Window menu dat a s tructure s 
TYPE Mis tr=_ mnttl : STRING(l5] ; _ mienbl:BYTE; _ mi res (5) :BYTE 
DIM MidSc r :Mis tr 

(* Th e n ext stru c tur e hold s the de fin i tion of a menu. 
TYPE mns t r =_mittl:STRING(l5]; _~nid, _mnxs iz ,_mnni~s . _mn enab l 

: BYTE; r eser2, mnit ems :INTEGER 
DIM MNOs~r: mn s tr-

(* The f ina l struc t ure defin es the c ontents of a n entir e window . 



j1119 

j114E 
9157 
9158 
917 8 

9196 
~l9F 

~lA~ 
~lAC 

~lBD 

~lC9 

~lCA 

~2~7 
~22C 

~23 5 

~236 

~271 

~2 E2 

92EB 
~2 EC 

)! 3)! 5 
)! 3)! 6 
)!311 
)!3 2 ~ 

)l 32B 
)l33A 
)!355 
)!368 
)!373 
)!383 
)l38A 
)! 38 8 
)l 39D 
j1 JBJ 
93GB 
)lJEJ 
)l3F9 
94)!7 
94)JF 
)l4 l )l 
941C 
)l42B 
)!432 
9438 
943C 
94 59 
94 68 
948 9 
949 6 
)!497 
94A2 
94B l 
9482 
948 9 
94Cl 
94 C2 

)l 4El 
)l4FC 
95 18 
952D 
9542 
9557 
)l558 
9 598 
95DE 
9 69F 
9619 
9627 
t;l63 6 
9651 

TYPE wnstr= _wnttl: STRING [ 29]; _nmens ,_wxmin ,_ wym in: BYTE; _ wnsync 

:INTEGER; _wnres(7) :BYT~ ; wnmen:INTEGER 
DIM WndScr:wns tr 

(* Now we set up our intercept code 
TYPE IntCeptCod=StBCode:BYTE; IntAddr:INTEGER; RTICode,IntResult 

:BYTE 
DIM IceptCode:IntCeptCod 

IceptCode.StBCode:=$F7 
IceptCode.IntAddr:=ADDR(IceptCode)+4 
IceptCode .RTICode:=$38 

(* We must al so define a data type to hold the 6899 regi s t ers 
TYPE Register s~cc,a,b,dp:BYTE; x,y,u:INTEGER 
DIM Regs:Regi s ters 

(*We must also tell our program what the mouse looks like. 
TYPE rodent=valid,actv,totm:BYTE; rsrv9 : INTEGER; ttto:BYTE; tsst 

:INTEGER; cb sa,cbsb,ccta,cctb,ttsa,ttsb,tl sa,tlsb:BYTE 

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

:INTEGER 
DIM msret:rod ent 

(* To enhance readability 

DIM Menu_ID,Menu_Item:INTEGER 
DIM DoMenuit em,IgnoreMenu,DoContent:BOOLEAN 
DIM F_Icpt,F_Sleep:BYTE 
DIM I _Getstt , SS_MnSel,I_Dup:BYTE 
DIM I _SetStt, SS_MsSig,Stdin,StdOut,SS_GIP,SS_Mouse:BYTE 
DIM thePath,MouseSig,Follow,HorPo s :INTEGER 
DIM Grp_Ptr,Ptr_Arr:BYTE 
DIM oldpath(3),newpath:BYTE 
DI M a c tion:STRI NG 

DoMenuitem: =FALSE \DoContent: =FALSE \I gnoreMenu: =FALSE 
Grp Ptr:=2)l2 \Ptr Arr: =l \F Icpt: =$99 
F Sleep:=$9A \I G;tstt: =$8D- \I SetStt: =$8E 
SS_Ms Si g :=$8A \ SS_MnS el: =$ 87 \SS_GI P :=$ 94 
SS_Mous e:=$89 \Follow: =l \Stdin:=9 
StdOut:=l \Mous eSig:=l~ 

I _Dup: =$82 

DIM EndStr:STRI NG[l] 
DIM Null,Call Cod e, FunCode : BYTE 
Null :=9 
EndS tr: =CHR$ (Null) 

(*W i ndow t ype de fs . 
DI M WT_N Box ,WT_FWin,WT_FSWin , WT_SBox,WT_ DBox, WT_PBpox: INTEGER 
WT_NB ox :=9 \ WT_FWin:=l \WT_FSWin: =2 
WT_SBox:= 3 \WT_DBox:=4 \WT_ PBox :=5 

DIM MNEnbl,MNDsbl:BYTE 
MNEnbl:=l \ MN Dsbl:=Null 

DIM WINSync:INTEGER 
WIN Sync:=$C9C9 

DIM MN_Move ,MN_Clos,MN_Grow,MN_Uscrl,MN_Dscrl,MN_Rsc r l,MN_Lscrl 

: BYTE 
DIM MN_Tndy ,MN_File,MN_Edit,MN_Styl,MN_Font, MN_ Cha r:BYTE 
MN_Move: =l \MN_Clos:=2 \MN_Grow:=3 \MN_Uscrl: =4 
MN_ Dsc rl: =5 \ MN_Rscrl: =6 \MN_Ls crl: =7 
MN_Tndy :=29 \MN_File :=21 \MN_Edit: =2 2 
MN_St yl:=23 \MN_Font :=24 \MN_ Char: =8 

(*Here ar e some more definitions you'll need in almo s t a ll of your 
( >< Basic99 / Multi-Vue application pro grams . This group takes care 
(*of the many buffers used within OS-9 Leve l II . 

DIM Grp_Font,Grp_Clip,Grp_Pat2 , Grp_Pat4,Grp_Pat 6:BYTE 
DIM Fnt_S8x8,Fnt_S6x8,Fnt_G8x8:BYTE 
DIM Ptr_Pen , Ptr_Lch,Ptr_Slp,Ptr_Ill,Ptr_Txt,Ptr_Sch:BYTE 
DIM WR_Cntnt,WR_Cntrl,WR_OfWin:BYTE 

tain your main program with the mo­
dule entry point. It must be assembled 
with a non-zero !ype/ 1anguage code. 
Modules that you plan to link with this 
first module must have the type/ lan­
guage byte set to zero. Any location in 
your modules that you want to refer­
ence from another module must have a 
label ending with a colon. Thus, any 
variable name that ends with a colon 
will be recognized globally when you 
run your linker. 

Procedure Files 
I was happy to hear about Gil Shat­

tuck's File Transfer Utilities at RAIN­
BOWfest Chicago. I was even happier 
when I received a copy of Gil's latest 
versiori, based on Multi- Vue. However, 
I was delighted when I put the disk in 
Drive /d0 and clicked on the Multi- Vue 
ICOn. 

There were two procedure files on the 
disk from Granite Computer Systems, 
so I pointed to the first with the mouse 
and clicked to select it. I moved the 
pointer to the Fi le menu and listed the 
file. It was an installation file. One of 
the procedure files Shattuck provides 
loads FTU from the GCS master disk to 
your system disk in Drive /d0. The 
other procedure copies the files to the 
disk in Drive / h0 . I use /h0 and 
GShell+ from the OS-9 Users Group, so 
I clicked on the second procedure file's 
icon and returned to the keyboard to 
write a few more sentences. While I 
worked, GShell+ ran the procedure file . 
In a few minutes, Shattuck's FTU was 
installed. 

The procedure file supplied by GCS 
moved the file, A IF_ f tu , to my CMOS 
directory. When it had finished , I copied 
that file to the directory where I group 
my A IF files. I then clicked on the 
update bar (located just below th e 
Multi- Vue menu bar) and, like magic, 
the FTU icon appeared on my screen. (I 
capitalize the letters "AIF" in my file 
names and use the GShell+ sort routine 
so that the icons used with my most 
frequently run programs are placed at 
the top of the screen and sorted in 
alphabetical order. My CoCo 3 is turn­
ing into a dream computer.) 

As soon as the FTU icon appeared , I 
clicked it on. A new screen with a 
pleasant border color and a standard 
Multi- Vue framed window with a five­
item menu bar appeared on the screen . 
The standard Close box appears to the 
left of the menu, followed by a Quit 
menu that lets you exit FTU imme­
diately. Three menus unique to FTU 
appeared to the right . These are PC 
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Transfer, RS-DOS Transfer and FLEX 
Transfer. I took an old FLEX disk and 
an MS-DOS disk and tried the different 
menus. 

You may notice that I haven't men­
tioned the manual. That's because I 
h ave n't read at it yet . I like to try 
software before I read the manual. The 
FTU manual is clear, complete, concise 
and quite useful. My only problem 
occurred because I had booted my 
CoCo 3 with an 05'3Boo t file containing 
CC3D i sl< instead of SO i s1<3, and GCS 
FTU requires Dan Johnson's SDi sl< 3 
package. 

Shattuck has put a lot of thought into 
this utility package. For example, if you 
put a new FLEX, PC or Disk BASIC disk 
in Drive / d0 and click on the appro­
priate menu title in the pull-down menu, 
a list of the fi les on that disk will appear 
instantly on your CoCo 3 screen. You 
can even ask for an extended directory 
listing that gives you the size and age of 
the files you might want to transfer. 

One of the best features of this utility 
occurs when you are ready to read one 
of these foreign files . You just click on 
the proper menu title, move the pointer 
down and click on the "Read File" 
se lection. FTU immediately presents a 
di alog bo x in the lower right hand 
corner of your screen, so you can type 
In any additional information it might 
need. Never fear, you won't need to 
remember a filename - or the file's 
extension - with this program. GCS 
leaves the directory listing on the screen 
so you can refer to it while you type the 
name of the file you want to transfer. 
The small dialog box doesn't get in the 
way at all. Nice job, Gil! 

Speaking of File Transfers .. 
Recently, 1 ane C. Sherratt of Omaha, 

Neb., who uses VIP Database and VIP 
Calc packages and has many ASCII 
files, wrote to ask how she could read 
these fi les into an OS-9 word processing 
package t o avo id rety ping a ll the 
numbers. Sherratt can use a package 
like GCS 's F ile Transfer Utilities to 
move the files from her Disk BASIC disks 
to an OS-9 disk. Once she has the files 
stored on an OS-9 disk, she should be 
able to open them with most OS-9 
editors and word processors. Many of 
them recognize tabs, so the formatting 
from her spread sheets should stay 
intact. She may even be able to load the 
ASCll data fro m VIP Calc into Dyna­
Calc. 

Eve n straightforward BA SIC pro­
grams - those that do not use com­
ma nds unique to C o lor Computer 
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j366j3 
I'J67B 
I'J68A 
I'J68B 
I'J6A7 
j36BC 
j16D l 
I'J6D2 
ji6E5 
I'J6FA 
j16FB 
I'J717 
j3733 
!1748 
!1749 
j!76C 
!178 1 
I'J782 
jl798 
ji7BB 
ji7D 7 
ji7D8 

I'J7FB 
I'J81'JA 
I'J81'JB 
I'J838 
j1857 
j1858 
ji87B 
ji89B 
I'J8D5 
ji8D6 
I'J91'J8 
jl938 
j195B 
!1991 
!1992 
ji9Djl 
j!Aj!C 
j!A2C 
I'JA2D 
I'JA3B 
I'JA5E 
I'JA82 
j!AA9 
I'JACF 
j!AF 5 
I'JB 18 
I'JB3B 
I'JB5F 

I'JB87 
I'JB88 
I'JB96 
j!BBB 
I'JBDB 
I'JBFE 
I'JC24 
I'JC48 
I'JC6B 
j!C6C . 
I'JC7A 
I'JC9D 
I'JCBF 
)!CE2 
)!Djl6 
)!D2A 
)!D4D 
)!D4E 
)!D71 
j!D72 
)!D7B 
I'JD9B 
I'JDBl 
I'JDCB 
I'JDCC 
I'JDD5 
I'JDF5 
I'JEI'JB 

DIM Pat_S ld,Pat_Dot,Pat_Vrt,Pat_Hrz,Pat_Xhtc , Pat_Lsnt:BYTE 
DIM Pat_Rsnt,Pat_S dot,Pat_Bdot:BYTE 

(*F i rst, the Buffer Numbers 
Grp_Font:=21'JI'J \Grp_C l ip: =21'Jl \Grp_Ptr:=21'J2 
Grp_Pat2: =21'J3 \Grp_Pat4 :=21"4 \Grp_Pat6 : =21'J5 

(* The Font Buffers 
Fnt_S8x8:=1 \Fnt_S6x8:=2 \Fnt_G8x8:=3 

(* The Mouse Pointer Buffers 
Ptr_Arr: =l \Ptr_Pen:=2 \Pt r_Lch: =3 \Ptr_Slp:=4 
Ptr_Ill: =5 \Ptr_Txt:=6 \Ptr_Sch :=7 

(* The Window regions for the Mouse 
WR_Cntnt: =I'J \WR_Cntrl:=l \WR_Of\hn : =2 

(* The Pattern Buffers 
Pat_Sld:=I'J \Pat_Dot: =l \Pat_Vr t : =2 \Pa t _Hrz:=3 \Pat_Xhtc:=4 
Pat_Lsnt: =5 \Pat_Rsnt:=6 \Pat_Sdot:=7 \Pat_Bdot:=8 

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

:BYTE 
DIM sigcode,status,wpath:INTEGER 

wxmin:=41'J \(* minimum scre en width for our window 
wymin:=24 \(* minimum screen height 

_update: =) \(*update rate for the mouse 
timout: =li'J \(* timeout between clicks 
Follow:=l \(* update cursor when mouse moves, p for no follow. 

cur_wind: =I" \(•< fla g to fork a process on current wi ndow 
moussig:=li'J \(* signal code returned by the mouse when 
miscsig:=l5 \(* miscel l aneous signal code 
wai t: =21'J \(* signa l code to wait for button to be pressed 

(* After we define -- or "type" -- the specia l data structures 
('' we ne e d for a Multi-Vue bas ed program, we must initial ize 
(* the data in those structures. 

DIM _tanitms(9 ):Mistr 
_ tanitms ( l) . _ mnt tl : ="Calc "+EndS tr \__ tani tms ( l) . _ mienbl: =MNEnbl 
_tan i tms(2)._mnttl : ="Clock"+EndStr \_tanitms(2) ._mienb l:=MNEnbl 
_ tanitms(3)._mnttl: ="Calendar "+EndS tr \__tan i tms(3)._mienbl: =MNEnbl 
_ tanitms(4)._mnttl: ="Control"+EndStr \_tanitms(4)._mienbl:=MNEnbl 

tanitms(5). mnttl := "Printer"+EndStr \ tanitms(5). mienbl:=MNEnbl 
=tanitms(6).=mnttl: ="Port"+EndStr \_ta;:;itms(6)._mi;nbl:=MNEnbl 
_tan itms(7) ._mntt l :="Help "+EndStr \_ t anitms(7)._mienbl:=MNDsbl 
_ tanitms (8). _mnttl: ="Shell "+EndStr \__tanitms (8). _mienbl: =MNEnbl 
_tanitms(9) ._mntt l :="Clipboard" +EndSt r \__tani t ms(9)._mienb l 

:=MNDsb l 

DIM _filitms(6) :Mistr 
_f ilitms ( l ) . _mntt l : ="New" +EndStr \_filitms (1). _mienbl: =MNDsbl 
_filitms (2) . _mnttl: - "Open"+EndStr \_filitms (2 ). _mienbl : =MNDsbl 
_filitms(3) ._mnttl :="Save "+EndStr \__f ilitms(3) ._mienbl:=MNDsbl 
_f ilitms ( 4). _mnttl: ="Abandon"+EndStr \_filitms ( 4). _mienbl: =MNDsbl 
_fi l itms (5). _mntt l : ="Print "+EndStr \_filitms (5). _mienbl: =MNDsbl 
_f ilitms (6). _mntt l: ="Qu i t "+EndStr \ _fili tms ( 6). _mienbl: =MNEnbl 

DIM _e di tms(6):Mistr 
_ editms (l). _mntt l: = "Undo"+EndStr \_editms (1). _mienb l : =MNDsb l 

editms(2). mntt l: ="Cut "+EndS tr \ editms(2). mienbl: =MNDsb l 
-editms(3).-mnttl:=" Copy "+EndStr \ editms(3)-:- mienbl:=MNDsbl 
- editms(4) .-mnttl: ="Paste "+EndStr \ editms(4)-:- mienbl: =MNDsbl 
- editms (5). - mnttl: = "Clear "+EndStr \-editms (5).-mienbl: =MNEnbl 
=e ditms(6) ·=mnttl: = "Show"+EndStr \_;ditms(6) ._;;;ienbl : =MNDs bl 

(*Now we ' ll set up the entir e menu 

DIM Tndy Mn:mnstr 
Tndy_Mn. =mitt l:="Tandy"+EndStr \Tndy_Mn._mnid:=MN_Tn dy 
Tndy Mn . mnxsiz :=l !l \Tndy Mn. mnnits:=9 
Tndy=Mn.=mnenabl:=MNEnb l \Tndy_Mn._mnitems:=ADDR(_t a nitms) 

DIM File Mn:mnstr 
File Mn. - mitt l:="Files"+EndStr \File Mn. mnid: =MN File 
Fi le-Mn.-mnxsiz:=li'J \File Mn. mnnits~=6- -
File=Mn.=mnenab l :=MNEnb l \Fil;_Mn. _mnitems: =ADDR(_filitms) 



a::F TIMS Combo Special - Save 15% ~ 
Order The Information Management System (TIMS) Combo package 
described below for on ly $29 .9 5. This special is good through 
November 30, 1988. 

CALLIGRAPHER 
CoCo Calligrapher - Turn your 
CoCo and dot-matrix printer in to 
a calligrapher's quill. Make beau­
tifu l invitatiOns, flyers, 
certificates, labe ls and more . In­
cludes 3 fonts : Gay Nineties, Old 
Engt1:sh and Cartoon. The letters 
arc 1

tl inch high and variably 
spaced. Works with many 
printers such as Epson, Gemini 
and Radio Shack. Additional 
fonts are available (see below). 
Tape / Disk; $24.95. 

OS9 Calligrapher- Prints all the 
same fonts as the CoCo Calligra­
pher. It reads a standard text file 
whic h contains text and format­
ting codes. You may specify the 
font to use, change fonts at any 
time, centering,. left, right or full 
justify, line nll, margin, lin e 
width, page size, page break and 
indentation. Similar to troff on 
UNIX systems . Includes th e 
same 3 fonts and add itional fonts 
arc avai lab le ( see below). Disk 
only; 089 Level I o r II; $24.95. 

Calligrapher Fonts - Requires 
Calligrapher above . Each set on 
tape or disk ; specify R8D08 or 
OS9 version; $14.95 eac h. Set 
#1 (9 fonts) Reduced and re­
versed versions of Gay N in e ties, 
Old English and Cartoon; Set #2 
(8 fonts ) Old Style and Broadwayd· 
Set #3 (8 fonts) Antiqu e an 
Busin ess; Set #4 (8 fonts) Wild 
West and Checkers; Set #5 ( 10 
fonts) Stars, Hebrew and Victori­
an; Set #6 (8 fonts) Block and 
Computerf· Set #7 (5 small fonts) 
Roman, talics! Cubes, D igita.l 
and Old Worlc. a NEW: Set 
#10 ( 8 fonts) several Rom an 
styles;, Set #11 ( 10 fonts) Gothic 
and ::Jcript; Set #12 ( 10 fonts) 
more Roman and Italic. 

Economy Font Packages on 
disk ; specify H8D08 or 089; 
29.95 each or $59.95 for all 
three: Font Package #1- Above 
font se ts 1, 2 and 3 (25 fonts) . 
Font Package #2 - Above font 
sets '1, 5 and 6 (26 fonts). Font 
Package #4 (also known as the 
H ershey fonts) - Above font sets 
10, 11 and 12 (28 fonts). 

~tE~ RAINBOW ~ 
CERTIFICATION a 

SEAL 

*TRS-80 is a trademark of Tandy Corp. 

Calli.wapher Combo Package- Includes the Calligrapher 
and Econo my Font Package s #1 and #2, 54 fonts in all 
$69.95 or $84.90 to also include Package ·#4 ( 82 fonts). 

Sample Calligrapher Hershey Fonts 

5k ~~~~ ~+~.1 
NEW. OS9 Font Massager -
This OS9 utility program al lows 
you to do al l sorts of things to 
Calligrapher font files. You may 
create n ew fonts , modify ex istr 
ing fonts 1 invert fonts, 
comj)rcss fonts, double the 
h eig 1t and/or width, halv e the 
height and/ or width and con­
vert betwee n OS9 and R8D08 
formats . $19.95 (or only $14.95 
if ordered with any other Calli­
grapher item). A li s ting of the 
C source code for the Font 
Massag;e r is available for an ad­
ditional $14.95. 

INFORMATION MGT. 
TIMS (The Information 
Management System) - Tape or 
disk, fast and simple general data 
base program. Create files of 
1-ecords that can be quickly so rt­
eel, searched, deleted and updat­
ed. Powe rful printer formattin g. 
Up to 8 user flelds, sort on up to 
3 fields. Tape/Disk; $19.95. 

TIMS Mail - Tape or Disk based 
mailing_ lis t manage m ent pro­
~ram. Files are compatible with 
1'IMS. F ast and simple to usc. 
Supports labe ls 1, 2 or 3 across, 
2'1~ to 'i inches wide . Tape / Disk; 
$19.95 . 

TIMS Utility - Utility compan­
ion for TlMS and TIMS Mail for 
multi-term searc h (AND and OR 
logic), global change and delete

1 ~p lit l ~rge . files and more. 
Tape / D 1sk; $14.95 . 

TIMS Combo Package - A ll 
three of the above program s: 
TIMS, TI!vfS M ail and TIMS 
Uti li ty on one disk- $34.95. 

SUGAR SOFfWARE 
P.O. Box 7446 

Hollywood, Florida 33081 
(305) 981-1241 

EDUCATIONAL 
Trig Attack - Ages 9 and up. An 
educational arca.de game where 
players learn important math 
concepts as they play. Sound 
effects, colorful graphics. Excel­
lent manual includes an introduc­
tion to trigonometry. Tape/Disk; 
$19.95. 

The Educational Combo- Th e 
Combo includes these educa­
tional (and entertaining) games: 
Silly Syntax (ages 5 and up) 
story creation game with 2 
stones 
Galactic Hangman ( ages 7 and 
up) animated graphics, with a 
706 word vocabulary 
The Presidents of the USA 
( ages 10 and up) a presidential 
trivia game 
The Great USA ( ages 9 and 
up) a trivia game ot the states 
Tr1g Attack (ages 9 and up) 
Zap those Trigs 

A ll five programs on one disk; 
$49.95 ( save $50!). 

SPECIAL INTEREST 
Rental Property Income and Ex­
pense Management Package -
Maintain rental property incom e 
and expense records and print re­
ports. 28 expense categones . This 
J!.r~g-ram rn~y be tax deductible. 
D 1sk only; $29.95. 

CoCo Knitter - Easy to us e pro­
gram to display or print instruc­
tions to knit a sweater: Cardigan 
or Pullover; Round or V-neck; 
Raglan or Setrin Sleeve· 3 
weights of yarn; 8 sizes from 
baby to man. Tape / Disk; $19.95. 

All program• run on the CoCo 1, 2 and 8, 921( 
Ex tended BaBic, unl e•• ot.herwiae noted. A dd 
$1. 50 pe r tape o r disk fo r s hi pp ing and han ­
dling. Florida res id e nts add 6% sales tax. COD 
orders add $5. Deale r inquirie s in v ited . Orders 
gene rally sh ipp ed in 24 -48 hours . No re fund s 
or exchanges wi~hou t prio r authoriza tion. 



BASIC - can be transferred over to an 
OS-9 file and run with BAS IC09 . To do 
this, make sure that you save the source 
code of your Disk BASIC file in ASCII. 
Befo re you attempt to load the file into 
BASIC09, however , use your favorite 
editor to insert the line: 

PROCEDURE nameofpragram 

at the front of your Disk BAS IC pro­
gram. (The 'P' must be the jlrst charac­
ter in the file.) 

"Error 221 means OS-9 couldn't 
locate the module requested, 
wltile Error 249 means the disk 
inserted in a drive isn't compati­
ble with the drive's present con­
figuration. " 

Getting Started With Multi- Vue 
Melvin Grow in Alameda, Calif., 

wrote to ask for help in starting Multi­
Vue. In its present format , he can't 
access his files in Drive I. Having 
transferred a ll his OS-9 files to a 40-
track disk, Grow find s Multi- Vue un­
friendly, and wonders why Tandy used 
Bu i 1 dMV instead of Config so that users 
could match their hardware configura­
tion. 

Grow reported receiving the infa­
mous 221 and 249 errors. Let's look at 
those first. Error 221 means that OS-9 
could not locate the module requested . 
Erro r 249 means that the disk inserted 
in a drive is not compatible with the 
present configuration of the drive (i.e. , 
yo u would get Error 249 if you inserted 
a double-sided disk in a drive with its 
device descriptor configured for single­
sided disks . My hardware setup is also 
a hybrid and would not work with 
Bui ldMV. When l couldn't run Bui ldMV 
the first time, I just installed Multi- Vue 
myself. Grow may also find this ap­
proach simpler. To see if we can solve 
his problem, however , let's look at 
Bui ldMV. 

To begin , the procedure file saves 
most of the modules that it expects in 
your OS-9 Level II boot file to a MOD ­
ULES directory. This directory is on the 
reverse side of the Multi- Vue release 
disk from Tandy. Mount this disk in 
Drive / d0. 
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>lE25 
>lE26 
>lE2F 
>lE 4E 
>lE64 
>lE7E 
>lE7F 
>lEGS 
>lF>l4 
>lF>l5 
>lFl3 
>lFl4 
>lF 35 
>lF36 
>lF58 
>lF6E 
>lF6F 
>lFA5 
>lFBF 
>lFC>l 
>lFDB 
>lFD9 
>lFEC 
l>l>lC 
l >l27 
l >l44 
l>l45 
l>l74 
l>l75 
l>l7 D 
1PBB 
l>l9C 
1>lAB 
1>lAC 
1>lC3 
1>lC4 
1>lEF 
1>lF>l 
11>l4 
11ps 
11P7 
1132 
1133 
1159 
1172 
1173 
11A7 
llCA 
11GB 
11D3 
12P6 
1215 
1216 
123D 
1241 
1242 
1252 
127C 
1296 
129C 
12A>l 
12A6 
12A8 
12AA 
12AB 
12B6 
12D5 
12EC 
13P5 
up6 
1312 
1328 
132A 
132C 
132D 
1331 
1332 
135D 
138E 

DIM Edit Mn :mnstr 
Edit Mn. mittl: ="Edit"+EndStr \Edit ~n. mnid:=MN Edit 
Edit-~n.-mnx s iz: =lP \Edit Mn. mnnit~: =6- -
Edit=Mn.=mnenabl: =MNEnbl \ Edit_Mn._mnitems: =ADDR( _editms) 

(* Now that we have defined th e items in th e menu and the menu itse l f , 
(* we can define the window that we wan t the menu to appear in. 

DIM Menus(3) :mnstr 

Menus(1):=Tndy_Mn \Menus(2):=Fi l e_Mn \Menus(3):=Edit_Mn 

WndScr. _wnttl: ="KISSDr aw"+EndStr \WndScr._nmens:=3 
WndScr._wxmin:=BP \WndScr._wymin:=24 

(* _wnres, an array of s even reserved bytes, sits here 
WndScr._wn sync : =WINSy~c \WndScr. _wnmen: =ADDR(Menus) 

(*Let ' s create a window 

RUN Gfx2(Std0ut,"Cur0ff") 
RUN gfx3(StdOut ," ss.wnset " ,ADDR(WndS cr) ,WT_FSWin ) 
RUN gfx3 ( Stdin, "ss. gip " , $p l pl, $FFFF) 
RUN gfx3(Stdin,"ss.mous",$P3Pl ,Follow) 

(*Now we can the ca ll to se t up the intercept. 

CallCode:=F_ Icpt 
Regs.x:=ADDR(IceptCode) 
Regs.u:=ADDR(IceptCode)+4 
RUN SysCall (Cal l Code,Re gs ) 

RUN Cfx2("gcset",Grp_Ptr,Ptr_Arr) 

(* The main loop of our progr am starts here 

LOOP \(* Do this forever 

PRINT 
PRINT "Type <Contro l E> or <BREAK> to stop !!!" 

IceptCode . IntResult: =P \(* Initialize Signa l Repor t 
RUN gfx3(Stdin, " ss.msig" ,MouseSig) 

(* Now we must tell th e process to go to s leep until 
(* it receives a signa l to wake up. 

CallCode:=F_Sleep 
Regs.x:=P \(*Sleep forever -- at l eas t till signa l 
RUN SysCal l (Cal l Code,Re gs) 

EXITIF IceptCode. IntResul t =2 THEN \('' Escape wi th BREAK key 
END EXIT 

IF IceptCode.IntResult=MouseSig THEN 
RUN gfx3(Stdin , "gs .mous" ,ADDR(msret)) \(* Go Read Mouse 
IF msret.stat- WR Cntrl AND ms r et . cbsa<>P THEN 

DoMenuitem: =TRUE 
ELSE 

DoMenuitem: - FALSE 
END IF 

END IF 

IF DoMenuitem=TRUE THEN 
RUN gfx3(Stdin,"ss.mnsel",Menu_ID,Menu_ Item) 
PRI NT "The Menu ID i s "; Menu_ID 
PRINT "The Menu It em is Menu Item 

IF Menu_ID<>P THEN 
GOSUB lPPP \ (* Go handle menus 

END IF 
END IF 

END LOOP 

(* Your Progr am code that deals with events 
(* in the content region of the window goes here. 



l38F END 
1391 
1392 l )l)l)l IF Menu ID=MN Clos OR Menu ID=MN File AND Menu Item=6 THEN 

- - - -
13Bl action: ="Alert'' 
l36D RUN DoAlert(action,"Quit Demo? ","Ye s ","","No ",ADDR 

(llndScr)) 
13Fl IF LEFT$(action,3)="Yes" THEN 
14)!3 
1422 

PRINT "Thank you for trying DoMenu" 
GOTO 9999 

1426 END IF 
1428 ELSE 
142C IF Menu_ID=MN_Tndy THEN 
1439 
145)! 

RUN Gfx2("gcset",Grp_Ptr,Ptr_Arr) 
RUN Gfx2("curoff") 

145 E ON Menu Item GOSUB lll)l,112)l ,ll3)l ,ll4)l ,ll5)l, ll6)l,ll7)l,ll8)l 

,119)! 
1489 ELSE 
148D IF Menu ID=MN Edit AND Menu It em=5 THEN - -
14Al PRINT CHR$($)lC); \(*Clear Screen 
14B7 
14B9 
14BB 
146D 
11•BF 
14C)l 111)! 
14CA 

END IF 
END IF 

END IF 
RETURN 

('" Calc 
RUN Gfx2("0\i'Set",l,)l,1,36,12,)l,1) 

14EC SHELL "gca lc" 
14F5 RUN Gfx2("01i'End") 
15)!2 RETURN 
15)!4 
15)!5 112)! (* Clock 
151)! RUN Gfx2 ( "0\i'Set" ,1,)!,1, 3)!,12 ,)l,l) 
1532 GOSUB 2)l)l)l \(* Draw nice l ooking box 
154E SHELL "gclock" 
1558 GOSUB 3)l)l)l \(* Close box 
1568 RETURN 
156A 
1566 113)! (* Calendar 
1579 (* To run this desk accessory, you must dup the old standard 
1565 ('" paths, close them, and dup new windovpath into them. After 

15F3 (*you run gcal, you must restore the old paths 
1622 
1623 BASE )l 
1625 OPEN #newpath, "/w" 
163)! RUN Gfx2(nevpath,"Dii'Set",6,)l,)l,4)l,24,)l,l,2) 
165A PRINT #ne•.path,CHR$($ 1B); CHR$ ($21); \(*select the window 
167F FOR thePath=)l TO 2 
168F Regs.a:=thePath 
16 96 RUN SysCall(I_Dup,Regs) 
16AA oldpath(thePath):=Regs.a 
16B9 CLOSE # thePath 
16BF Regs . a:=nevpath 
16GB RUN SysCall(I_Dup,Regs) 
16DA NEXT thePath 
16E5 
16E6 SHELL "gcal" 
16EE 
16EF FOR thePath=)l TO 2 
16FF CLOSE #thePath 
17)!5 Regs.a:=oldpath(thePath) 
1714 RUN SysCall(I_Dup,Regs) 
1723 CLOSE #oldpath(thePath) 
172C NEXT thePath 
1737 PRINT #)l,CHR$($1B); CHR$($21); \(* re-select standard paths 
1762 CLOSE #newpath 
1763 BASE 1 
l7 6A RETURN 
l76C 
176D 114)! (* Control 
177A GOSUB 4)l)l)l \(* Go open overlay window 
1797 SHELL "Control" 
17A2 GOSU6 3)l)l)l \(* Close overlay window 
17BD RETURN 
176F 
17C)l 115)! (* Print 
17GB GOSUB 4)l)l)l \(* Open overlay window 
17E5 SHELL "gprint" 
17EF GOSUB 3)l)l)l \(* Close overlay window 

Next, Bui 1dMV prompts you to copy 
the modules term.wind.dt and CC3go 
from the MODULES directory on your 
OS-9 Config disk to the MODULES direc­
tory on the reverse side of the Multi- Vue 
release disk. When this is complete, 
Bui 1dMV copies the GrfDrv file from 
your original OS-9 system disk to the 
CMOS directory on the reverse side of the 
Multi- Vue release disk. 

After it moves the files, Bu i 1 dMV 
changes its current data directory to the 
MODULES directory and runs the OS'3Gen 
utility to create a new OS'3Boo t file. 

The procedure file is complicated by 
several factors. First, Bu il dMV expects 
you to copy to a single disk, using only 
Drive /d0 . Second, it expects to find the 
needed modules in your DS'3Boot file. 
If you have a hybrid system, this may 
not be the case, and you will receive the 
Error 221 message. 

Evidently, Grow also received an 
Error 249 message when he tried to copy 
the files from his double-sided disk, 
which the procedure file had instructed 
him to mount in Drive /d0. Since 
Multi- Vue instructed him to boot with 
his original OS-9 system disk, he was 
running a single-sided device descriptor 
in Drive /d0 that could not read the 
double-sided disk containing the files. 
Therefore, he received an Error 249. 

I will now attempt to make Multi­
Vue's installation process easier to 
understand. Start by listing the MOD­
ULES and CMOS directories on the re­
verse side of the Multi- Vue release disk 
(the side the instructions tell you to use). 
In the MODULES directory you'll find a 
HELP directory, a Wind Int. i o module , 
eight new window device descriptors 
and a file named Boot1 is t. mv . 

Because you use the bootlist file to tell 
OS9Gen which modules you want in 
your new OS9Boo t file, we 'II need to 
look at that file as well. When Boot -
1 is t. mv is listed, it will instruct 
OS9Gen to use the files that Bu i 1 dMV 
attempted to save for you, as well as the 
modules on the reverse side of the 
Multi- Vue release disk , in the MODULES 
directory. 

You will need to copy the CC3go 
module from the MODULES directory on 
your Config disk because the copy in 
memory is marked busy and cannot be 
saved with the OS-9 save command. If 
you try, you will receive an Error 209, 
or "Module Busy," message . Copy 
term-wind. dt from the Corifig disk as 
well because it does not exist in the 
OS9Boo t file of the standard OS-9 Level 
II release disk, which Bui 1dMV expects 
you to use. 
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After looking at this procedure, you 
may feel that things should not be this 
complicated. They aren 't. To run Multi­
Vue you only need to remove the 
Grf lnt module from the OS9Boot file 
and replace it with the W l nd Int. l o 
module that comes with Multi- Vue, add 
the Term-wind.dt window device 
descriptor and the new window device 
descriptors / wB through /wl2 to the 
OS9Boo t file , and keep the modules 
already in the 059Boot file that work 

"After you save the mod­
ules from your own 059-
Boot file, copy the new 
module files from the MOD­
ULES directory on the re­
verse side of the Multi-Vue 
release disk to the directory 
on your freshly formatted 
disk." 

with your hardware. In other words, 
start by formatting a fresh disk. Create 
a MODULES directory on this disk with 
the OS-9 mai<d l r utility, and save all the 
modules in your present OS9Boot file, 
except grfdrv, in the MODULES direc­
tory. Next, either create a procedure file 
of Save command lines (like those in 
BuildMV) with the build utility or your 
favorite editor, or just copy them one at 
a time from the keyboard. 

After you save the modules from your 
own 059Boo t file, copy the new module 
files from the MODULES directory on the 
reverse side of the Multi- Vue release 
disk to the directory on your freshly 
formatted disk. Again, you can either 
create a procedure file to do this for you, 
or copy them one by one from the 
keyboard. Do whatever is easier for 
you. You must also copy the 
Term-wind.dt and CC3go modules to 
your MODULES directory. 

Next, create a Bootllst.mv file in 
that directory, using either the build 
utility or your editor. That bootlist 
should include both the names of each 
module you saved earlier and the mod­
ules copied from the Multi- Vue release 
61 \<. and the OS-9 Config disk. 

Now run OS9Gen and create your new 
059Boo t file . If you mounted your new 
disk in Drive /dl and are running from 
an execution directory in a disk 
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18)1A 
18)1C 
18)1D 
181 7 
182A 
1833 
184)1 
1842 
1843 
184 0 
18 4F 

RETURN 

11 6)1 (>~ Port 
GOS UB 4)1)1)1 \(* Open 
SHELL "gport" 
RUN Gf x2("0\./End") 
RETURN 

117 )1 ('~ He lp 
RETURN 

Over l ay 

185)1 118)1 
1858 

(* Shell 
RUN Gf x2("GCSe t",)l,)l) \(* Turn gr aph ic curs or off 

1888 
18C2 
18D)l 
18FE 
19)1B 
191B 
191F 
192C 
1943 
194 5 

RUN Gf x2 ("0\./Se t",l,l , 8,7 2 ,12,l,)l) \ (*Create Ove rlay \.I indow 
RUN Gfx2("Cur0ff") 
RUN gf x3(StdOut,"ss.wnse t",ADDR(\./n dScr),\./T_DBox ) \U< Ma ke \.Iin dow 
RUN Gfx2 ( "Cur0n" ) 
RUN Gfx2 ( " Color",l) 
SHELL "" 
RUN Gfx2("0\./End") 
RUN Gfx2("GCS et",Grp_Ptr,Ptr_Arr) 
RETURN 

1946 119)1 (* Clipboar d 
1955 RETURN 
1957 
1958 2)1)1)1 
1976 
198 9 
199 9 
19A)l 
19A2 

(* Dress up the opening box 
RUN Gfx2("Logic" , "XOR") 
RUN Gf x2(" Co l or",l) 
HorPos:=l)l 
RE PEAT 

RUN Gfx2("Box",32)1-Hor Pos,96-HorPos/4,32)l+HorPos,96+HorPos 

/4) 
19Dl RUN Gfx2 ( " Box", 32)1- He r Pes, 96- Hor Pos/4, 32)l+HorPos, 96+Hor Pos 

/4) 
l A)l)l Hor Pos :=HorPos*l.3 
l All UNTIL HorPo s> 3)l)l 
l Al D RUN Gf x2("Logic " , "OFF" ) 
1A3)1 RUN Gfx2("Color" ,)1) 
1A4)1 RETURN 
1A4 2 
1A43 3)1)1)1 (* Close the Box 
1A56 RUN Gfx2("Log ic","XOR") 
1A69 RUN Gfx2 ( " Co l or",l) 
1A79 Ho rPos:=3)l)l 
1A81 REPEAT 
1A83 RUN Gfx2("Box",32)1-HorPos,96-HorPos/4,32)l+HorPos,96+HorPos 

/ 4) 
1AB 2 RUN Gfx2 ("Box", 32)1- HerPes, 9 6 -HorPos / 4, 32)l+Ho r Pos, 9 6+HorPos 

l AEl 
l AF 2 
l AF D 
l Bl)l 
1B2 )1 
1B2 D 
1B2F 
1B3 )1 4)1)1)1 
1B63 
l B8 5 
lBA)l 
1BB8 

/4) 
HorPos:=HorPo s /1.5 

UNTIL HorPos<l)l 
RUN Gfx2 ( "Logic" , "Off" ) 
RUN Gfx2("Colo"r" ,)I) 
RUN Gfx2("0\./End") 
RETURN 

(* Make Overlay \.Iindow f or Tandy De sk Acessorie s 
RUN Gfx2( "0\./Se t",l,)l,)l, 38,21,)1,1) 
GOSUB 2)1)1)1 \ (* Make the open fla shy 
RUN Gfx2("Box ",)l,)l,639,191) 
RUN Gfx2("CurXY",l,2) 

l BCB PRI NT "Please wa it ... ge tting des k accesory fr om disk." 
l BFF RETURN 
l C)ll 
1C)l2 99 99 (* Always turn off graphi c s cur sor before l eavin g program 
1C 3E RUN Gfx2(" gcse t",)l,)l) 
1C51 EN D 
lC5 3 

Listing 4: DoAlert 

PROCEDURE 
)1)1)1)1 
)1)132 
)1)149 

DoAler t 
(* di splay Ale rt boxes and get r esponse f or 
PARAM act ion,query, msg l, ms g2, msg 3:STRING 
PARAM \./indowAddr:INTEGER 

DoMenu 



~~ 5 )1 
)1)15 1 
)1~6)1 
)1)173 
)J)J 7A 
~)JB 9 
)J)JBA 

)J)JFB 
~1 )1 4 
)11)1 5 
)Jl2A 
)1133 
)1134 

)Jl 4F 
)J l 5B 
)1159 
)11 65 
~1 76 

~ l B2 

)J l B3 
)JlA7 
)!lAB 
)JlCA 
)JlDB 
)JlF7 
)J l FB 
)12 2)1 
)1 222 
~223 
)J22A 
~242 

~24 3 

)125)1 
)J25E 
)1262 
)1263 
)127)1 
)J 27E 
~2 B2 
)12 83 
)1 29)1 
)J29E 
)J2A2 
)J2 A3 
)J 2B l 
)J2B2 
)12GB 
)J2DF 
)J2 El 
)J2 E2 
)J 2F9 
)1311 
)1313 
~314 

)! 346 
)13 47 
)1 373 
)1 374 
}l37C 
)J 3A6 
~3 B 5 
)J 3B 6 
)J3D}l 
)J 3Dl 
)J3 DC 
)J3E7 
)J3EB 
)J3F6 
)1 4)14 
)14)!5 
)l4)JE 
)J4)JF 

DIM buttonl,button2,button3:STRING 
DIM F_Sleep,CallCode, Stdin ,StdOut:BYTE 
DIM WT DBox:INTEGER 
DIM MouseSig , Hor P,VerP : I NTEG ER 

TYPE rodent~val id ,actv, totm :BYTE; rsrv)l: I NTEGER; ttto:BYTE ; t ss t 

:INTEGER ; cbsa, cb sb , ccta,cctb,tt sa ,tt sb, tl s a ,tlsb : BYTE 

; r srvl ,bdx ,bdy: I NTEGER; s t a t ,res : BYTE; acx , acy, wr x,wry 

: I NTEGER 
DIM ms r et: rodent 

TYPE Re gister s~cc,a, b , dp : BYTE; x , y ,u:INTEGER 
DIM Regs: Registers 

TYPE IntCeptCod~S t BCo d e: BYTE; I n tAddr : I NTEGER ; RTICode, I ntResult 

: BYTE 
DIM IceptCode:In t CeptCod 

IceptCode . St BCode: =$F7 
IceptCode .In t Addr :=ADDR(Ic eptCode) +4 
IceptCode. RTICode: =$3B 

Stdin: =}l \StdOut :=l \F_S l eep :=$)JA \ WT_DBox :=4 \MouseSig :=l}l 

RUN gfx2 (" 0WSe t" , l ,3 , 4,28 ,6, 2 , 3) 
RUN gfx2( " Cur0ff" ) 
RUN gfx3(Std0u t ," ss. wnse t" , WindowAddr ,WT_DBox) 

IF LEN(quer y) =)J THEN que r y :="W'ha t is your choice? " 
END IF 

PRI NT query \ PRI NT 
buttonl :=msgl \ but t on2:=msg2 \button3 : ~msg3 

WHILE LEN( buttonl ) <B DO 
buttonl :~ " "+bu ttonl 

ENDWHILE 

WH I LE LEN(but ton2) <B DO 
bu tton2: ~ " "+button2 

ENDWHILE 

WHILE LEN(button3) <B DO 
button) :~" "+button) 

ENDWHILE 

PRINT buttonl ; but t on2 ; button 3 ; 

IF but t on l <>" " THEN 
RUN gfx2( "Box " ,2)J , B)J, 2)JB, l 6)J) 

FNnn· 

IF LEFT $( button2,8)<>" " THEN 
RUN gfx2( "Box" ,22}l,B)l,4)l5, 16}l) 

END IF 

RUN gfx2( " Box", 42)J,B}l , 6)l5,1 6)l) \RUN gfx2( " Box", 43)J , B5,595,155 

RUN gfx3(S t din ," ss.msig", Mous eS i g ) \(* Set Mouse Signal 

Ca l lCode:~F_Sl eep 

Re gs.x:=}l \(* Slee p un til mouse i s c l icke d 
RUN SysCa ll (Ca llCode,Regs ) 

RUN gfx3( Stdin,"gs. mou s ", AD DR(msre t) ) 

HorP:=ms r et.a cx 
VerP:=ms r e t . acy 

HorP :=HorP*S}l/ 18 
VerP : ~VerP*2 4/4 

action := 11 N0 11 

IF ms r e t . s t a t=}l AN D Ver P>l 92/6*3 THEN 

mounted in D rive / d0, just type the 
following command line and enter to 
fini sh the job: 

os'3gen /dl <auat 1 i st . mv 

When OS'3Gen finishes, yo u'll have a 
new DS'3Boot . Now, create a CMO S 
directory on your new disk and copy the 
Shell and GrfDrv files from the CMOS 
directory on the disk you had bee n 
using: If you want to run M ulti- Vue 
immediately upon startup, add to your 
new CMOSdirectory the new files supp­
lied in the CMOS directo ry on the front 
side of the Multi- Vue release disk, along 
with the AutoEx and Mul t i Start files 
from the directory on the back of that 
disk. 

You can also boot up from the disk 
you just made if b o th She 11 a nd 
GrfDr v are on its CMOS directory. You 
can then remove that disk and mount 
the system disk you normally use. Afte r 
you put your old disk in the drive, type 
the following: 

chd / d0 and chx / d0 / cmds 

to switch your current directories to it. 
To run Multi- Vue from your disk, copy 
the new Multi- Vue files for the CMOS 
directories on both sides of the M ulti­
Vue release disk into your own CMOS 
directory. To start M ulti- Vue from your 
disk, justtype "mul t istart ". 

I hope I've taken some of the mystery 
out of Multi- Vue's insta llation process. 

Otir Listings 
You'll find the so urce fo r Cl i<S pd and 

Cli<Chl<, additi onal code with li beral 
comments fo t MVShell and a nother 
handy utility from Stephen Goldberg in 
this issue. Goldberg's Strip removes any 
leading or trailing spaces fro m your text 
files to save space on your d isk. T he 
command lines look like this: 

st r ip m~file 
st r ip 8 m~f i le 

s t r ip +30 myfile 
st r ip - 10 myfile 

T he first line removes a ll leading 
spaces from each line. The second strips 
eight characters from each line. T he 
next strips all characters past column 
30, and the last strips the last I 0 char­
acters from each line. Strip , another fi ne 
example of OS-9 assembly la nguage 
programming, certainly beats editing 
each line. 

T hat's it for t his month. Until next 
month, keep on hacking! 0 
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Frank Hogg Laboratory 
12 Years of Service, Support, and 

Christmas SALE 
CoCo Burke & Burke Hard Drive Kits 

FLASH! More Burke and Burke systems 
have been bought in the last six months 
than other systems have sold in the last 
3 years, WITH NO RETURNS!!! 

Our first system features the Burke & Burke XT or XT RTC 
interface. This interface uses popular and inexpensive illM PC 
type controllers. For this reason it is the least expensive hard 
disk system available today. Not as fast as the Isted system but 
faster than any other system available. It also supports RLL 
drives. Note: Disk Extended Color Basic support and other 
software options are listed on our price list. 

Disadvantage; requires a multi-pak. 

KIT INCLUDES: Burke & Burke (B&B) XT PC interface. Hard 
drive with controller, 3 foot ST506 cable set. Hard Drive Case 
with 60 watt power supply and fan. Includes OS9 LI and LIT 
software. 1 megabyte transfer in 45 seconds ! Type ahead under 
OS9. Complete instructions. Easy one evening 

1 YEAR WARRANTY ON ALL SYSTEM 
20 Meg Kit Complete 60MS 
30 Meg Kit Complete 60MS RLL 
40 Meg Kit Complete 60MS 
Assemble and test any of the above add 

OPTIONS: 
ll&B Real Time Clock (add to above) 
B&B XT ROM Auto Boot from hard disk 
B&B Hyper 1/0 run DECB on hard drive 
B&B Hyper III Ramdisk/spooler for above 
FBU Fast Hard disk Back Up 
R.S.B. RS Disk Basic under OS9 

Hard Drive Bits and 
B&B XT PC style interface 
B&B XT RTC interface w/clock/calendar 

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

(Supports both !·lard and Floppy drives) 
(Ca ll for Hard Drive prices) 

Hard Drive case with 60W P/S and Fan 

(Can also be used for floppy drives) 

*498.00 
*548.00 
*618.00 

50.00 

30.00 
19.95 
29.9 5 
19.95 
7 5. 0 0 

9.95 

* 99.95 
* 196.00 

*98.00 

SPECIFICATIONS: size 16" deep, 5.5" high, T wide. 60 Watt power supply 
with 3 drive type power connectors , quiet 12 volt DC fan , LED power indjcator, 
color matches CoCo. Holds 2 1(1. height hard or floppy drives and has card 
guided space for a PCB the size of a drive (like the WD I 002-05 controller) 

Floppy Drives (5.25" and 3.5" FLOPPY DISKS) 
TEAC High Quality Drives - 1 Year Warr. 
FD55B 360K 40 Track DS 5.25" 11 8. 0 0 
FD55F 720K 80 Track DS 5.25 : 15 1. 0 0 
FD35F 720K 80 Track DS 3.5" 14 7. 0 0 

(Bare drives, requires case and power supply $75.00) 

Our top of the line system features Bruce Isted's interface for 
the Western Digital WD 1002-05 high speed controller. 
Features; fastest system available, 1 megabyte transfer in 
only 37 seconds!! Twice as fast as other systems! Supports 4 
floppy and 3 hard drives, type ahead for both floppy and hard 
disk, autoboot OS9 L1 or L2 from hard or floppy disk. 
Disadvantage; does not support DECB. This is the system of 
choice for the serious OS9 user. 

KIT INCLUDES: FHL HCA/WD High Speed interface, Hard drive 
with WD 1002-05 controller, ST506 cable set, 4 foot 40 pin 
cable, Hard Drive Case with 60 watt power supply and .[an, 
OS9 software for L1 and LIT with source, Complete instructions. 
Easy one evening assembly. 
(INTERFACE SPECIFICATIONS: Size is the same as a floppy 
controller. Interfaces the WD 1002-05 controller to the CoCo. 
This controller handles 3 hard and 4 floppy drives. Type ahead 
under OS9 for both floppy and hard drive. Includes OS9 Ll and 
Lll software with source. Autoboot ROM included to boot from 
floppy or hard drive. Supports OS9 only unless you use R.S.B .. 
1 megabyte transfer in 37 seconds!) 

1 YEAR WARRANTY ON ALL SYSTEMS! 

20 Meg High Speed Kit Complete 
40 Meg High Speed Kit Complete 
70 Meg High Speed Kit Complete 
Assemble & Test any of the above add 

OPTIONS: 
Floppy Drive (Mounted in case) 
Floppy Cable Int & Ext 
FB U Fast Hard disk Back Up 
R.S.B. RS Disk Basic Under OS9 

*699.00 
*799.00 

*1235.00 
60.0 0 

128.00 
25.0 0 
75.00 
3 9. 95 

ORD.:RING INFORMATION VISA and M/C. NY residents add 7% sales 
tax. US shipping add $3.50 for software. Hardware is more. Please call for Air 
Express shipping . 

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

* New LOWER PRICES!!! 

Frank Hogg Laboratory, Inc. 

770 James Street- Syracuse, NY 13203 
Fax 315/474-8225 

Call 315/474-7856 



Frank Hogg Laboratory 
12 Years of Service, Support, and Friendly Help! 

OS9 Software Christmas SALE 
The WIZ 

by Bill Brady 

Did you ever wonder why there is only one really good communications 
package for OS9? The WIZ is so good that no one has been able to better it in 
over a year on the market! Simpli the best package there is for OS9 and the 
CoCo III. 
FEATURES: Mac-Like interface with windows, text and binary upload/download 
with xmodem, kermit, on line HELP, 
AUTOLOGGlNG lets you dial up and log on to your favorite service, Macros, 
VT52 emulation, Usage log and much more. 

The Wiz requires a RS232 Pale or similar device, LII and 512K. 
Supports the Owl-Ware Super I/0 board. 

The WIZ ~ 

/ Christmas SPECIAL ONLY 59.95j 

Disto RS232 Pak 4 9. 9 5 

See our NEW 2400 Baud Modem for under $200 

WIZPro 
By Bill Brady 

Read about WIZPro in Dale Puckett's October 1988 column 
on page 147! We'll have more about WIZPro in coming ads. 
Available November 1988. 

I Christmas SPECIAL ONLY 99.95 1 

Inside OS9 Level II 
The Book by Kevin Darling 

$39.9S 
Christmas SPECIAL ONLY 19.95 

Are your tired of playing games with Level II? Do you want to find out what's go­
ing on inside OS9? This is the book for you! Over 200 pages of hints, kinks, 
bugs, source listings and much more. Written by the well known Compuserve 
SysOp, Kevin Darling. 'Must reading' says Dale Puckett in Rainbow! 

Sculptor Users 
Exciting News is Coming 

Watch For More 
Information!!!!! 

Midget24 
2400 Baud Modem - 5 Year Warranty 

300/1200/2400 baud, Hayes compatible, Non- Volatile 
Memory (RAM) Automatic Adaptive Equalization (Error Free 
Transmission) 5 YEAR LIMITED WARRANTY!! Perhaps the 
last modem you will ever have to buy! (Well .. . for 5 years 
anyway!) 

f Christmas SPECIAL ONLY 195.00 f 

DynaStar 
Used by more OS9 users than any other! 

FEATURES: Best OS9 editor/word processor/text formatter, has everything 
you would expect and more, supports terminals and windows simultaneously, 
auto-configurable, auto-indent for C and Pascal programming, mail merge for 
form letters, bug free, solid. New manual makes it easier to use than ever. 
Most popular word processor since 1982! Uses CoCo 3's windows for pop-up 
help menus, can be disabled. Two key sequence to move from anywhere to 
anywhere in your text. WordStar command style. Will work with files larger 
than memory. Merge function allows stringing many files together at print Lime. 
Full block manipulation, mark, move, copy, delete, read from disk, write to 
disk. Keyboard Macros: Defme or redefine any control key (up to 29) to 
reproduce any key sequences, including commands! Macros can be read in at 
startup automatically or created on the fly as needed . Printer Control: Supports 
multiple printers via a print control file that transforms imbedded control 
characters to printer control characters . Changing printers is easy . Formatting 
Commands: Justification, word wrap, centering, headers , footers, macros, odd 
and even support, multiple index generation, multiple table of contents 
generation and more! DynaStar is the last word processor you will ever have to 
buy! Level I version also included on disk. 

DynaStar word processor/formatter 1 S 9. 9 9 

I Christmas SPECIAL ONLY 99.95 1 

DynaSpell 
by Dale Puckett 

I 02,000 and 20,000 word dictionaries included. Supports both Level I and II. 
Fast, slick, the best available for OS9. Written by Rainbowtech columnist Dale 
Puckett. 

DynaSpell spelling checker 
SPECIAL WHEN PURCHASED WITH DYNAST AR 

7 50 00 
25.00 

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

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

Frank Hogg Laboratory, Inc. 

770 James Street - Syracuse, NY 13203 
Fax 315/474-8225 

Call 315/474-7856 



~42B JF 8 GrY <48p THEN 
~438 action:=msgl 
~44~ ENDIF 
~442 ENDIF 
~444 RUN gfx2("Cur0n") 
~451 RUN gfx2("0WEnd") 
~45E END 
~46~ 

Listing 5: s tr lp 

*STRIP - COPYRIGHT (c) 1987 by S.B . GOLDBERG 

,., Strip all leading spaces or indicated number 
* of leading or trailing characters from lines 
".'< 

,., Use: strip [[+/-]count] [filename][ ... ) 
* no coun t = strip leading spaces 
'' count = strip # leading characters 
'" +count = strip characters after # column 
'' -count = strip # trailing characters 
,., count li1:1its = 1 - 255 characters 

* Standard output path can be redirected 
-.'< 

,., Omit filename(s) for standard input path to 
* use in pipeline or with input redirection 

* 

ifpl 
use /d~/defs/os9defs 

en de 

BASIC UTILITY DISKETTE 

A real time saver tor the person who develops 
software using COCO Basic. 

- DUMPDIR: Prints a hard copy of a disk's 
directory. No more searching one disk after 
another looking for a lost file. 

- DUMPCRT: Copies text from the screen to the 
printer. Versions included for 40 and 80 column 
COCO 3 text screens. 

- DUMPFILE: Dumps any disk file to the printer. 
Printout can be in either decimal or in hex values. 

- CROSSREF: Prints cross reference of source 
and destination line numbers for basic jump 
instructions (GOTO, GOSUB, etc .). 

-COMPARE: Reads two BASIC Programs from 
diskette and compares them line by line. Lists all 
lines that are not identical. 
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Requires COCO 2 or 3, disk and printer. 
Order at $19.95 plus $2 p&h. 
Calif. residents add $1.20 tax. 

T.E.M. of California ~ 
Box 4311 

Fullerton, CA 92634-4311 
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RAINBOW 
CERTIFICATION 

SEAL 

mod len,name,prgrm+objct,reent+l,entry,dsiz 
* 
flag rmb 1 function flag 
path rmb 1 input path number 
count rmb 2 count storage 
pointer rmb 2 parameter pointer 
buffer rmb 255 I/O line buffer 

rmb 2~W stack 
rmb 2!J!J parameters 

dsiz equ ,, 
name fcs /Strip/ 

feb 1 edition number 
fcc j(c)l987 S.B.Goldberg/ 

* CONVERT DECIMAL TO BINARY 

binary bsr convert convert first digit 
bsr convert convert next 2 digits 

convert lda ,X get character 
sub a #'~ make binary 
bmi back not valid digit 
cmpa #9 valid digit? 
bhi back no 
pshs a yes, save it 
lda l+count get previous total 
ldb #l!J multiply by 1)1 
mul 
ad db ,s+ add current value 
stb l+count save new total 
leax l,x bump pointer 

back rts return 

'' INITIALIZE 

entry clra 
clrb 
std flag standard input & clear flag 
std count zero count 
lda ,X parameter character 
cmpa #'- end strip? 
bne plus no, check for plus 
dec flag yes, set flag 
bra bump it continue 

plus cmpa #'+ strip past offset? 
bne chknum no, check for count 
inc flag yes, set f1ag 
leax l,x bu:np pointer bump it 

chknu:n bsr binary decimal count to binary 

'' FIND FILENAME AND OPEN FILE 

look lda ,X parameter character 
cmpa #$2)1 filename? 
blo savpoint: no, standard input 
bhi open yes, open file 
leax l,x bmnp pointer 
bra look look again 

open lda #read . read mode 
os9 i$open open file 
bcs out exit with error 
sta path save path number 

savpoint stx pointer save parameter pointer 
***'>'d<*"l'<"l't"l'<****-Tc·lc***'-'r*********** 
* READ LINES FROM FILE 
•k****l'rl'r*-.'t-.b'r******************* 
read ldy 

leax 
lda 
os9 
bcs 

#255 maximum line length 
buffer,u line buffer 
path input path number 
i$readln get line 
error branch on error 

* STRIP CHARACTERS 
*-.'t****"~'<****-k-k'it*****A A A A A A A A A A k 

ldd count strip spaces? 
beq spacloop yes, do it 
tst flag strip past offset? 
bgt setend yes, set new line end 
cmpy count strip entire line? 
bhi test no, continue 



test 

tfr x,y buffer address 
bra cr make bl ank line 
tst 
bmi 
leax 

flag end str i p ? 
ends trip yes , ·~ep buffer pointer 
d,x no, reset buffer pointer 

endstrip tfr y,d length r ea d 
subd count l ess strip count 

flag en d str i p? 

* 
len 

leax l,x increment pointer 
bra spacloop 

emod 
equ 
end 

* 

tst 
bpl 
decb 
l eay 
l db 

set end no, continue 
strip ca r r i age return 

d,x end of line 

Listing 6: Mal<eS t r ip 
set end 
cr 

stb 
#$~d car riag e return 
,y t o end of l ine 

* OUTPUT STRIPPED LI NES 

write inca standard output path 
l dy #256 maximum l ength 
os9 i$writln to screen 
bee read continue if no error 

'' ERROR CHECK AND TERMINATE 

error cmpb #e$eof end of file? 
bne ou t qu i t with othe r error 
l dx pointer pa r amete r pointer 
lda ,x parame t er character 
cmpa #$~d another filename? 
bne open yes, open file 
clrb clear error 
os9 f$exit quit out 

".'<';'drk"l'dn'c,'n'r****"~~*****')'rk-k-trln'o'o'rlrlr* 

>'< STRIP LEADI NG SPACES 

spacloop ldb 
cmpb 
bne 
leay 

, x character 
#$2~ space t o skip? 
ondstrip no, display 
- l, y decremen t l ength 

l ine 

-'K·~roke 'r Bro 
by Roy C. Pierce (c) 1986 

PROCEDURE 
~~~~ 
~~38 
~~6F 

~~A4 
~~DD 

~~E8 

~~EF 
~1 108 

~118 

~llD 

10 127 
~132 

~138 

~154 

10 156 
10187 
~ lB8 

~lE6 

~2lA 

~24B 

~2 7 C 

102AD 
102DE 
~3~F 

103410 
103 71 
103A2 
~3D3 

er 
BuY & Sell your way to Power in ths Exdting Stock Market Simulation. 

2- 6 Players Ages 10 & Up. 
1-bt since Stld< T1Cker11have I hcri so much Funr F.G. DaY.son 

'Ea;y b l.eam, Fun b Plajr AR Fazackarley 
128 K CoCo Required, Disk or cassette. $23.95 

@©©[Q) @£[RIA]~~ u[R1~© ~ 
CbaDenging Two Player Games by Roy C. Pierce (cj 1988 

ADI OTHELLO CONNECT 5 
FAST #D Fl.}l FOR AlL N3ffi 

EASY TO RUN 
AlL BASIC OOM>LETEL Y LIST ABlE $ 19.95 

~ [}=0 ~ [L [L © J ~ &:, ~ Disk Directory Utility 
- (See September & October Rainbow) 

' ... Cfie Professmi Loddrg, WG'/ Behavoo ... ard !.SIT Friendy U#fty ICY BASIC Prog:;:ms!' 
'Do YC1Jr F~rglifS a FaK!f iiid ntrodu::e tie CoCo in yo.:r Ufe b HEllOIBAS. " CX1cber Rainba.v 
Review $ 19 95 

Prices Shawn are in U.S. F\.urls. · 
Include Cheque or Money Order when Ordering. 

On Orders of 2 or rrore Programs Deduct WYo from Total Price. 
We Pay the Freight 

In Canada Please Phone for Prices. 
AIL Foreign Orders Add $5.00 

Sony No C.O.D. P.O.BOX 1787, 

Rc P IERCE Main Post Office, 
Edmonton. AB. Canada 

T5J-2P2 
SOFTWARE PH: (403) 474-8435 

makes trip 
(* Generates the modul e "Strip" in the CXDS directory *) 
(* The "Attr" utility MUST be in execution direcrory *) 
(* or in memory fo r Makestrip to operate correct l y *) 
(* For Level I OS - 9 change " /dd " in pathlists to "/d~" >'<) 
DIM path,byt:BYTE 
DI M count:INTEGER 
CREATE #path," /dd/cmdsjstrip": wl.UTE 
FOR count~l TO 2~8 

READ byt 
PUT #path,byt 

NEXT count 
CLOSE #path 
SHELL "attr /ddjcmdsjstrip e pe " 
END 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

135,2105.~,2~8 . ~, 1 3,1 7,129,248,~,67,2 , 149 ,8 3, 1 16 

114 , 1~5.24~ . 1.4~,99,4 1 ,49,57,56 , 55,32,83,46,66 

46,7l , lll,ll08 , 110~ . 98,lj0 1 ,114,1~3.141,2 , 14l,j0,166 

132 , 128,48,43 ,17, 129 , 9,34, 1 3 , 52,2,l5j0,3 ,198,110.61 
235,224,215,3,48,1,57, 7 9,95,22 1 .~.221,2, 1 66, 1 32 

1 29,45,38,4,110.~ . 32,6,129,43,38 , 4, 1 2 , j0,48 

l,l41,2j02,166,132, 129,32,3 7 ,15,34,4,48 , 1 , 32,244 
134,1,16,63, 1 32,3 7 , 7 8 ,1 5 1 ,1,159,4,16,142.~.255 

48,7~.15~ .1 . 1 6,63, 1 39,37,48,22~.2.39,6jO,l3,jO 

46,24,16,156 , 2,34,4,3l ,l8,32,17,13,j0,43,2 
48,139,31 , 32, 1 4 7, 2, 1 3,~,42,1,9j0 , 49,139,198, 1 3 

231,164,76, 1 6 ,14 2 , 1.~.16 , 63 , 14~,36 , 195 , 193,211,38 

9,158,4 , 166, 132 ,1 29 ,13,38,172 , 95,16,63,6 , 23j0,132 
193 , 32,38,2j09,49,63,48, 1 ,32,244,159,244,189 

No compa tibili ty hassles ! Uses standard DB25 cab le. 
No 1200 b a ud restr iction. Ba ud rates to 19,200 baud! 
Com pa ti b le with all RS DOS and OS-9 softwa re th at 

uses t he Radio S hack De lu xe RS232 Pack . 
PRICED T O FIT YOUR BUDGET! 

IE LEPAK 
For use with Coco 1 or multipack only, taking 
advantage of their built -in power supplies. 

TELEPAK c{}o 
For use with ANY CoCo in any configuration. 

E ven with a Y-Cable! 

Orilm 'Tecfinofogies 
P.O. 'Bo:t_63196 

'Wicliita, 'l(J. 67203 
(316) 946-0440 

All orders add 3.00 shpg/hdlg . 

C.O.D. additional 3.00 

No delay for personal checks. 
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RackseJJers 

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

ALABAMA GEORGIA MASSACHUSETTS (cont'd) 
Birmingham .lefferson ~ews Co. Atlanta Borde(s Littleton Compu ter Plus 
Brewton McDowell Electronics Bremen Bremen Electronics/Radio Shack Lynn North Shore News Co. 
Florence Anderson News Co. Forest Park Ellers News Center Swansea Newsbreak. Inc. 
Greenville M & B Electronics Jesup Radio Shack 

MICHIGAN Madison Madison Books Thomasville Smokehouse Newsstand 
Montgomery Trade 'N' Books Toccoa Martin Music Radio Shack Allen Park Book Nook. Inc. 

Tuscaloosa Injun John's. Inc. IDAHO 
Birmingham Borde(s Book Shop 
Durand Robbins Electronics 

ALASKA Boise Book Shelf. Inc. E. Detroit Meril Book Center 
Fairbanks Arrow Appl iance/Radio Shack Moscow Johnson News Agency Hillsdale Electronics Express/Radio Shack 

ARIZONA IlLINOIS Holland Fris News Company 

Cottonwood A & W Graphics Co. Belleville Software or Systems Kalamazoo The Book Raft 

Lake Havasu Champaign Bookmark Lowell Lowell Electronics 

City Book Nook Chicago B. Dalton Booksellers Muskegon The Eight Bit Corner 

Phoenix TRI-TEK Computers Decatur Book Emporium Niles Michiana News Service 

Tempe Books. Etc. K-MartPiaza Perry Perry Computers 

Computer Library Northgate Mall Riverview Riverview Book Store 

Tucson Anderson News Co. East Moline Book Emporium Roseville New Horizons Book Shop 

ARKANSAS 
Evanston Norris Center Bookstore MINNESOTA 

Fayetteville Vaughn Electronics/Radio Shack 
Kewanee Book Emporium Burnsville Shinde(s Burnsville 

Ft. Smith Hot Off the Press Newsstand 
Lisle Book Nook Crysta l Shinde(s Crystal Gallery 

Little Rock Anderson News Co. 
Lombard Empire Periodicals Edina Shinde(s Leisure Lane 
Newton Bill's TV Radio Shack Minneapolis Shinde( s (2 Locations) 

CALIFORNIA Paris Book Emporium Minnetonka Shinde(s Ridge Square 
Berkeley Lyon Enterprises Peoria Book Emporium Roseville Shinde(s Roseville 
Citrus Heig hts Software Plus Sheridan Village St. Paul Shinde(s Annex 
Hollywood Levity Distributors Westlake Shopping Center Shinde(s Maplewood 

Stef-Jen. Inc. Illinois News Service Shinde( s St. Pauls 
La Jolla Butler & Mayes Booksellers Springfield Book Emporium Willmar The Photo Shop 
Los Angeles Circus of Books (2 Locations) Sangamon Center North 

MISSOURI Marysville Bookland Town & Country Shopping Ctr. 
Farmington Ray's TV & Radio Shack Napa Bookends Bookstore Sunnyland Book Emporium 

Oakland DeLaue(sNewsAgency West Frankfort Paper Place Flat River Ray's TV & Radio Shack 

Ranc ho Wheeling North Shore Distributors Florissant Book Brokers Unlimited 

Murie ta Software Plus INDIANA 
Jefferson City Cowley Distributing 

Sacramento Deibert's Readerama Kirksville T&R Electronics 
Angola D & D Electronics St. Louis Book Emporium Tower Magazine Radio Shack 

San Francisco Booksmith Berne White Cottage Electronics MONTANA 
Bookworks Bloomington Book Corner Butte Plaza Books 
Castro Kiosk Columbus Micro Computer Systems. Inc. NEBRASKA Sonia Monica Midnight Special Bookstore Crawfordsville Koch's Books Lincoln Nebraska Bookstore San Jose Computer Literacy Bookshops Dyer Miles Books Omaha Nelson News Santa Rosa Sowye( s News. Inc. Franklin Gallery Book Shop 

Stockton Harding Way News Ft. Wayne Michiana News Service NEVADA 
Paperbacks Unlimited Garrett Finn News Agency. Inc . Carson City Book cellar 

Sunnyvale Computer Literacy Indianapolis Bookland. Inc. Las Vegas Hurley Electronics 
Torrance El Camino College Bookstore Borders Bookshop Steve's Books & Magazines 

COLORADO Indiana News NEW HAMPSHIRE 
Aurora Aurora Newsstand Southside News Keene Radio Shack Associate Store 
Colorado Lebanon Gallery Book Shop Manc hester Bookwrights 

Springs Hathaway's Martinsville Radio Shack West Lebanon Verham News Corp. 
Denver News Gallery Richmond Voyles News Agency. Inc. 
Glenwood Wabash Mlttlng's Electronics NEW JERSEY 

Springs The Book Train IOWA 
Atlanlic C ity Atlantic City News Agency 

Grand Cedar Knolls Village Computer & Software 
Junction Readmore Book & Magazine 

Davenport Interstate Book Store Clinton Micro World II 
Longmont City Newsstand 

Des Moines Thackery's Books. Inc. Pennsville Dave's Elect. Radio Shack 
Fairfield Kramers Books & Gifts Rockaway Software Station 

DELAWARE KANSAS NEW MEXICO Middletown Delmar Co. Hutchinson Crossroods. Inc. 
Newark Newark Newsstand Alamogordo New Horizons Computer Systems 
Wilmington Normar. Inc.-The Smoke Shop 

Topeka Palmer News. Inc. Albuquerque Page One Newsstand 
Town Crier of Topeka. Inc. Santa Fe Downtown Sub scription 

DISTRICT OF COLUMBIA Wellington Dandy's/Radio Shack Dealer 
Washington. Wichi ta Lloyd's Radio 

NEW YORK 
DC Chronichles KENTUCKY Amherst Village Green-Buffalo Books 

NewsRoom Hazard Daniel Boone Gulf Mart Brockport Lift Bridge Book Shop. Inc. 
World News, Inc. Henderson Matrs News & Gifts Brooklyn Cromlond. Inc. 

FLORIDA Hopkinsville Hobby Shop Elmira Heights Southern Tier News Co .. Inc. 
Boca Raton Great American Book Co. Louisville Hawley-Cooke Booksellers (2 Locations) Fredonia On Line: Computer Access Center 
Clearwater The Avid Reader Middletown Software City Hudson Falls G.A. West & Co. 
Cocoa The Open Door Paducah Radio Shack Huntington Osca(s Bookshop 
Dania Dania News & Books LOUISIANA 

Johnson City Unicorn Electronics 
Davie Software Plus More Baton Rouge City News Stand 

New York Barnes & Noble-Sales Annex 
Ft. Lauderdale Bob's News & Book-Store Coliseum Books 

C larks Out of Town News 
Lockport TV Doctor/Radio Shack Eastern Newsstand 

Mike's Electronics Distributor 
New Orleans Sidney's News Stand Uptown Grand Central Station. Track 37 

Gainesville Paper Chase 
Monroe The Book Rack 200 Park Ave .. (Pan Am #1) 

Jacksonville Book Co. MAINE 55 Water Street 
North Miami Bangor Magazines. Inc. World Trade Center #2 

Beach Almar Bookstore Brockton Voyager Bookstore First Slop News 
Panama City Boyd-Ebert Corp. Caribou Radio Shack Idle Hours Bookstore 
Pensacola Anderson News Co. Oxford Books-N-Thlngs International Smoke Shop 
Pinellas Park Wolf's Newsstand Sanford Radio Shack Jonll Smoke 
South MARYLAND 

Penn Book 
Pasadena Poling Place Bookstore College Park Universi ty Bookstore 

Software City 
Starke Record Junction. Inc. State News 

Radio Shack Dealer MASSACHUSETTS Walden Books 
Sunrise Sunny's at Sunset Boston Eastern Newsstand World Wide Media Services 
Tallahassee Anderson News Co. Brockton Voyager Bookstore Pawling Universal Compute r Service 

DuBey's News Center Cambridge Out Of Town News Rochester Village Green 
Titusville Computrac Ipswich Ipswich News World Wide News 
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NORTH CAROLINA 
Cory News Center in Cory Village 
Chapel Hill University News & Sundry 
Charlotte Newsstand lnt'l 
Hickory C2 Books & Comics 
Jacksonville Michele's. Inc. 
Kernersville K & S Newsstand 
Marion Boomers Rhythm Center 
Winston-Salem K & S Newsstand (3 Locations) 

OHIO 
Akron 
Canton 
Chardon 
Cinc innati 
Cleveland 
Columbiana 
Columbus 

Dayton 

Dublin 
Fairborn 

FinrJ!ey 
K0011 
LOk(;)Wood 
Limo 
Miamisburg 
Parma 
Toledo 
Warren 
Xenia 
Youngstown 

OKLAHOMA 
Oklahoma 

City 
Toklequoh 
Tulsa 

OREGON 
Eugene 
Portland 

Solem 

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

RHODE ISLAND 
Newport 

SOUTH CAROLINA 

Rainbow News Ltd. 

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

Merit Micro Software 
Thomas Soles. Inc. dba Radio Shock 
Steve's Book Store 

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

Owl Services 
Newborn Enterprises 
Bryn Mawr News 
Corry Books & Cords 
Global Books 
Gene's Books 
Personal Software 
Smitt\ 's News & Cord Center 
Software Corner 
Chesler County Book Co. 
MicrciWorld 
The Computer Center of York 
Tollgate Bookstore 

Bellevue News 

Charleston Hts. Software Hous, Inc. 
Clemson Clemson Newsstand 
Florence Roy's # 1 
Greenville Palmetto News Co. 
Spartanburg Software City 

TENNESSEE 
Brentwood 
Chattanooga 

Dickson 
Knoxville 

Memphis 
Nashville 

Smyrna 

TEXAS 
Big Spring 
Desoto 
Elgin 
Fl. Worth 
Harling ton 

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

Poncho's News 
Maxwell Books 
The Homing Pigeon 
Trinity News 
Book Mark 

UTAH BRITISH COLUMBIA (conl'd) 
Provo Volley Book Center 

Cody Books L TO 
VIRGINIA 

Coquitlom 
Coortenoy Rick's Music & Stereo 

Danville K & S Newsstand Dawson Creek Bell Radio & TV 
Hampton Benders Golden Toks Home Furnishings 
Lynchburg Self Serve Software Kelowno Telesott Marketing 
Norfolk 1-0 Computers Long ley Longley Radio Shock 

Tum The Page Nelson Ollvers Books 
Richmond Volume I Bookstore New West-

WASHINGTON minster Cody Books LTD 
Port Angeles Port Book & News Parksville Parksvi lle TV 
Seattle Adams News Co .. Inc. Pentlcton D.J.'s 

Bulldog News Four Corner Grocery 
Tacoma B & I Magazines & Books Sidney Sidney Electronics 

Nybbles 'N Bytes Smithers Wall's Home Furni ture 
Squomish Kotyk Electronics 

WEST VIRGINIA Vancouver Active Components 
Huntington Nick's News Friendlywore Computers 
Logon Stan's Electronics & Radio Shock Granville Book Co. 
Madison Communications, LTD Sil iconnections Books LTD 
Parkersburg Volley News Service 100Mile 
South House Tip Top Radio & TV 

Charleston Spring Hill News 

WISCONSIN MANITOBA 
Appleton Badger Periodicals Altona LA Wlebr Ltd. 
Cudahy Cudahy News & Hobby Lunder Goranson Elec. 
Kenosha R.K. News, Inc . Morden Central Sound 
Madison PicA Book The Pas Jodi's Sight & Sound 

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

NEW BRUNSWICK 
ARGENTINA Moncion Jeffries Enterprises 
Cordoba Information Telecommunicaliones Sussex DewlttEiec. 

AUSTRALIA 
Blaxland Blaxland Computers NEWFOUNDLAND 
Kingsford Paris Radio Electronics Bctwood Seaport Elec. 

CANADA: Corbanear Slade Realties 
AlBERTA NOVA SCOTIA 
Banff Banff Radio Shock Halifax Atlantic News 
Bcnnyvllle Paul Tercier 

ONTARIO Brooks Double "D" A.S.C. Radio Shack 
Calgary Billy's News Angus Micro Computer Services 
Cla resholm Radio Shack Associated Stores Aurora Compu Vision 
Drayton Valley Langord Electronics Concord Ingram Software 
Edmonton CMDMicra Exceter J. Macleane & Sans 
Edson Radio Shack, osd Hanover Modern Appliance Centre 
Fairview D.N.R. Furniture & TV Huntsville Huntsville Elec. 
Fox Creek Fox City Color & Sound Kenora Denny "B" 

AS. C. Radio Shack Kingston T.M. Computers 
Ft. Soskatche- Listowel Modern Appliance Centre 
wan Ft. Mall Radio Shock, ASC South River Max TV 
Grande Dennis TV 

Cache The Stereo Hut Toronto Gordon and Gotch 
Grande QUEBEC 

Centre The Book Nook LaSalle Messogeries de Presse Benjamin Enr. 
Hinton Jim Cooper 
lnnisfail L & S Stereo 

Pont. Rouge Bcutique Bruno Laroche 

Lacombe Brian's Electronics SASKATCHEWAN 
Leduc Radio Shack Associa ted Stores Assinlbaio Telstor News 
Lethbridge Dotatron Estevon Kotyk Electronics 
Lloydminster lloyd Radio Shack Moose Jaw D&S Computer Place 

Nipiwan Cornerstone Sound Okotoks Okotoks Radio Shack 
Peace River Radio Shack Associa ted Stores Regina Regina CoCo Club 

T avener Software Software Supermarket 
St. Paul Walter s Electronics Saskatoon Everybody's Software Library 
Stettler Stettler Radio Shack Shell brooke Gee. Laberge Radio Shack 
Strathmore Wheatland Electronics Tisdale Paul's Service 
Taber Pynewood Sight & Sound Unity Grant's House of Sound 
Westlock Westlock Stereo YUKON 
Wetaskiwin Radio Shack Whitehorse H & 0 Holdings 

BRITISH COLUMBIA 
Burnaby 
Burns Lake 
Campbell 

River 
Chilliwack 

Compullt JAPAN 
VT. Video Works Tokyo America Ado, Inc. 

TRS Electronics PUERTO RICO 
Charles Parker Son Juan Software City 

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

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

4-TECHS ............... ...... 175 
Adventure Novel Software ...... 67 
After-Five Software ........... 173 
Alpha Products ... . ......... . .. 21 
Alpha Software Technologies ... 81 
Alpha-Biotechnologies Inc .... .. 37 
Arizona Small Computer 
Company . .................... 105 
Ark Royal Games ............. 141 
Burke & Burke .............. 35, 81 
Cer-Comp ............... 154, 155 
Cinsoft .................. . .... 159 
CoCo Connection .. ..... ... ... 153 
Cod is Enterprises ... ... .. ..... 107 
Cognitec ......... .. . . ......... 29 
Colorware .... ... ........... 18, 19 
Computer Center ........ . ... . 169 
Computer Island . . ............. 87 
Computer Plus ......... . ........ 3 
CRC/Disto .. ................. 115 
CY-BURNET-ICS ... . .... .. . ... 89 
D.P. Johnson .... ... .......... 165 
DATAMATCH, INC ............. 55 
Dayton Associates of 

W. R. Hall, Inc ..... : .. 132,133 
Delphi . .. ............ .. .... 34, 35 
Diecom Products . ... ....... .. IFC 
Dorsett _Educational Systems .. . 119 
Dr. Preble's Programs ...... ... I BC 
E-Z Friendly Software ... ...... . 39 
Eversoft .. ... .............. . .. 159 
Frank Hogg Laboratory ... 186, 187 
Game Point Software .......... 131 
Gimmesoft .... ... ... .... . 100, 101 
Granite Computer Systems . ... 175 
GSW Software ....... .. . .. .... 105 
Hard Drive Specialist .......... 171 
Hawkes Research 

Services ........ . . . ....... 141 
HawkSoft, Inc .... ....... . .. ... . 99 
HJL Products . . . . ............. 109 
Howard Medical . . ... . ..... 66, 194 
J & R Electronics ......... . . .. 170 
J R & J R Softstuff ............... 67 
Kenneth Leigh Enterprises ..... 135 
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Metric Industries ............... 14 Rulaford Research . . . . .. .... ... 85 
Michtron ................... . . . BC Saint John Gallery . . .. . . ... ... . 89 
Micro Works, The ......... . .. . 121 SO Enterprises ... 25, 147, 149, 151 , 
M icrocom Software 9, 11, 13, 15, 17 153 
Microtech Consultants Second City Software ......... 193 

Inc. . ..... ... ........... . .. 31 SpectroSystems ............... 39 
MicroWorld . ..... ..... .. ....... 65 SPORTSWARE ...... .. ...... . 158 
Orion Technologies ........... 189 
Owl-Ware ....... ...... .. 69, 70, 71 
Performance Peripherals ...... 137 
Perry Computers .............. 113 
Public Domain Software .. .... . 170 
PXE Computing ........... . ..... 7 
R.C. Pierce Software .......... 189 
Rainbow Adventures Book IV ... 24 
Rainbow Binder ....... ........ . 10 
Rainbow Bookshelf .. .... .. . 50, 51 
Rainbow Gift Subscription ..... 112 
Rainbow on Tape and Disk ..... 12 
Renco Computer Supplies ..... 107 

llil Call: 
Belinda Kirby 
Advertising Representative 
The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box 385 
Prospect, KY 40059 

(502) 228-4497 

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

(502) 228-4492 

Sugar Software ............... 181 
Sundog Systems .... . ..... . .... 61 
T & D Software ..... 22, 23, 57, 125 
T.E.M. of California .. .... ..... 188 
Tandy/RadioShack ... . .... 20, 117 
Tepco . .................... ... 177 
Three C's Projects .... . ... .. . . 149 
Tomela & Co .. . ....... ... . . ... 158 
Tothian Software .. ....... .. .. 131 
True Data Products ........ . 78, 79 
Vidicom Corporation ........... 37 
Woodstown Electronics .. . .... 147 
Zebra Systems . .... . ........... 63 
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CoCo CALENDER: 
Organize all of your appointments with this 365 day 1-!..!d~C.!::!..!..!:~-
CoCo Calender. 64k DISK. ........................... .. ... $9.95 

BlACKJACK ROYALE: 
Even your casino odds with this BlackJack card • n•c"""''u'" 
simulation and tutor! Program can be edited for 
different house rules. 64k DISK. .... .... .... .......... $16.95 

BSE- BASIC SCREEN EDITOR; 
Gives Basic a full-screen editor to supplement the 
regular EDIT commands. Works on the CoCo 1&2 
and with the· CoCo 3, WIDTH 32, 40 or 80 is sup­
ported! Complete screen cursor control with the 
arrow keys plus features to make EDITing Basic 
programs a snap! BSE, a must have CoCo utility. 
Our low price was the only comer that was cut on 
thisqualityprogram. 64k DISK. .. .................... . $19.95 F=-"-===:.=~· 

CHECK-09MV: 
Finally, a program that interacts with MultiVue for 
FAST and EASY check balancing. CHECK-09MV 
and you can now take control of your bank checking • v :r>vmaxt:> 

account. No more waiting on your bank statement 
for an ending balance. CHECK-09MV will provide 
a check-by-check balance in an easy to use format F-'--"'-='-===--='-='-"=~· 
that eliminates those monthlysurprizes! Bring your 
money and you closer together and have the buck 
STOP HERE! 512k DISK. ......... ................ ...... $22.95 

CoCo MAX II: By Colorware 
The 'ClASSIC' CoCo graphic program. Draw great 
works of art with the program that set a standard for F-"-=""'-'""-":..o..:=· 

- . 

MY DOS: By Chns Hawks 
Supports accesses to double sided drives, able to 

•~cuu••u"•-• use the J&M Controller with the CoCo 3, DIR 
commands simplified and a host of other special 
features. 64k DISK ................. .......... ....... .... ... $14.95 

disk commands with 2 Hi-Res 
Screens! Supports 40 txack&DoubJe Sided drives, 
6msstepping, auto disk search, error trapping and 
burnable into an EPROM. 64k DISK. .......... $24.95 

The popular Disk Operating System from Spec-
troSystems for the CoCo 3. 128k DISK. ....... . $34.95 

SCScan custom 'burn' your purchased DOS pro­
gram for only$15.00! This includes the price of the 
EPROM chip and the BURN charge. Call or write 
for details. 

VIP LIBRARY: 
This popular'intergraded' package includes, VIP 
Writer, Terminal, Data Base, Calc and Disk Zap 
which can fix a diskette with I/0 errors. SCS 
special price. 64k DISK. ..... .. ...................... ... $125.00 

VIP WRITER III w /SPELL CHECKER. .. $79.95 
n m•rrc>- • VIP DA.rABASE m ........................................ $69.95 

TELEWRITER-128 ..................................... $76.95 

all others to follow. Supported by a Hi-Res interface & Format as many copies of your TI-lE NEWSPAPER PLUS: 
and numerous printer drivers for complete set-up. disk that you need. FAST DUPE 2 DeskTop Publishing for the CoCo 3? With the 

ALL NEW NEWSPAPER PLUS, you now can 
create complete and sophisticated Banners, 
Headlines along with Text Columns and Graphics. 
THE NEWSPAPER PLUS ailows for importing 

64k DISK. .................................... ....................... $78.45 into memory for fast and realible 

CoCoMAX III: By Colorware 
All new program based off the 'ClASSIC' CoCo­
Max II software. Allows for full animation, select 16 

.Supports4 drives.64kDISK. ........... ... . 

colors from a 64 color palette, fast & easy to use w/ . ...... .,,,..,.,..,.., 
pull down menus in a point-and-click environment. • ...,,..,_,_._..u 

u'"'"-............... uu•·"-'' • different pictures, fonts and fill patterns from disk 
.............. ,~~o.>'J• for that pro-look. Comes complete with 22 fonts 

................ u ...... . and 50 clip art pictures. THE NEWSPAPER 
128k or512k DISK. ............................................ $78.45 

DISK UTILITY 2.1A PLUS: 
A complete disk utility package for all CoCo's. Full 
Disk I/0 for FORMAT, COPY, and BACKUP. 
Supports single or double sided 35 or 40 track 

.. ~'-"·''J • PLUS is an all new upgraded program based on 
the original NEWSPAPER program. SCS is the 

1 1-iH-IffiSJ•O''.t'Sir'J:C:K I:IRIM!R ................. $119.~~1 ONLY company authorized to handle TI-lE 
........ .... .,., .. ,. ... . NEWSPAPER PLUS program. Why buy the old, 

.~:J'+.:>'J• overpriced and outdated program when you can 
get the newest release for less! 

drives. With DISK UTILITY 2.1A PLUS from E '-"'--'==::"-'-'-'-7' 
SCS, you get TWO programs for ONE low price. 
DISK UTILITY for the CoCo 1 & 2 and DISK 

128k DISK. .............. .... ......... ....... ....... .. .. ....... .. $48.95 

Accepts MasterCard, Visa, C.O.D. and 
Check orders. Please add $2.50 for ship­
ping($4.50 for Canada orders) & allow 1 to 
3 weeks for delivery. C.O.D. orders, add 

\D additional $2.50. 

THE NEWSPAPER GRAPHICS DISK 1: 
The FIRST OFFICIAL supplementary program 
disk for TI-lE NEWSPAPER. Contains '50' NEW 
PICTURE FILES, '10' NEW FILL PATTERNS 
and '3' ADDITIONAL FONT SETS! GRAPH­
ICS DISK I is available only from Second City 
Software for $19.95 

NEWFROMSECONDCITYSOFrWARE 

MAX-10: By Colorware 
The 'Dazzling Word Processor & Document 
Creator for the CoCo3'. You asked for it and now 
it is available at an SCS special price. 
128k DISK. .. .. .... .. ... .. ............................. .......... $78.45 
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* 5 STAR FINAL NOVEMBER '88 RAINY 

HD-1 Sale Extended 
DC-5 CONTROLLER 

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

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

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

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

NEW FROM DISTO $129 DC6 
($2 Shipping) Super Controller II 
works with CoCo 1, 2 & 3. It buffers 
keyboard input so that no keystrokes 

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

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

HARD DRIVE ACCESSORIES 
3' Hard Drive Cable $20 
Clock Upgrade $20 

Burke & Burke Interface 
RSB $39.95 
TEAC SSB $118 

Hard Drive ROM Boot $20 

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

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

ware, try it out; test it for compat­
. ibility. If you're not happy with it for 

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

Hard Drive-Ready to Run! 
20,000,000 Bytes or the equivalent to 
a 125 R.S. 501 'son line are packed 
into this hard drive, pre installed and . :. 
ready to run . All you need to do is · 
plug it in and go! This complete easy 
to use package includes a Seagate 20 
Meg Hard Drive, a Western Digital 
WD I 002- WX I Controller and 
interface* that plugs into slot #3 of 
multipack interface, plus the case & 
power supply. You even get a 1 year 
warranty. This 20 meg Hard Drive 
will work with IBM & clone. Basic 
driver, $29.95, lets you access this 
hard drive without need for OS-9. 

HD-1 
* Burke & Burke 

~499 
($9 Shipping) 

Sale ends Nov. 15 

PAL UPGRADE 
FOR MULTI-PAK 

specify for 26-3024 or 26-3124 

14.95 ($2 ship) 

DON1' MISS OUT, ORDER TODAY! 
soo I 443-1444 .. 

WE ACCEPT VISA • MASTERCARD :·:·: 
• AMERICAN EXPRESS. C.O.D. OR·. 

CHECKS • SCHOOL P.O. . 
NEW- DISCOVER CARD 



Dear Friends. 
Thank you . 1988 rr~rks our 

ti fth year of providi~ quality 
softw.:tre for the Color computer . 
Only your sapport has ~de 1t 

pos:;able . So. from our h.l>3rts. Peg 
and I thank you And remembl?r our 
promtse ·· -11 you buy tt from us. we 
support it If you are unhappy for 
any rl'ason. sE.>nd 1l back for 3 full 
reftrnd wi thm 3 0 days of purchase . 

Pyramix 
This facirt.ating CoCo 3 ~amt> 

corLtinc.u•e to .be one of our .best 

sellers . Pyrami:< 1s 100% m.ach.1ne 
ls~usgE' writtE-n P.Xclc.rsi v-el y to take 
advantage of all the power in your 
1 2 8I< CoCo 3. ThE Colors are 
bnlliant, the ~aphics sharp. the 
:-1ction hst Wri.ttl'n by Jordon 
Tsvetkotf and a prodcrct of Color · 
Venture . 

The Freedom Series 
Voca.l Freedom 

I've got to adm1t. this is OM 
tufty compr..rtl?r pro~am . Vocal 
Frl'E.>dom ttcrt'\3 your computer into s 
digj tal voice or sound recorder . 
The optiort.al Hack.er·s Pac lets 
you 1ncorporate ,,.oices or sounds 
th3t you rt>cord into your own 
BASIC or tiL programa This 1s not 
a synt:tu?sizer Soc.rnds art> digi ti.zed 
dtrE>ctly into computE.>r memory so 
tltat V'Oices or sound l'f1ects sound 
very rt.alural One "off -the -shelf" 
application for Vocal FrE.>edom. is an 
autom:ahc m<>::;sage -mtnder Record 
a messagE> for your family into 
memory. Set Vocal Freedom on 
ac.do~tic . When Vocal Freedom 
"h.ears .. any MisE.> in the room, it 

Jlllr. ~ttblt · s ~rograms 
1m Rfl-{) 'rtF For colo~ COW!pUter Sofblare 
~LE!.~l§. s .mce 1.!83 mm~m 

m;akes superfast multip1~ disk 
backups on all your dirves' No 
nl'E'd to for~t blank disks fir at I 

Supports 3 5. 4 0 or 8 0 track dri ws . 

Prices 

plays the pre ·recordE-d messs~e I 

Disk operatiot'\3 are scrpportE.>d VF 
also tests mem.ory to take sdvanb&l' 
of from 64K crp to a fall 51 2I< . R.P. ­
quires low cost amp1i.1i1E.>r (RS est . 
• 2 77 · 1 0 0 8) and any microph.onl' . 

Mental Freedom CoCo 3 only 
'·' ld 1 nd ._ d Ram Disk Lig.htnirl%. Disk . .. $19 95 wou your ne s .... e 1mpr~:~sse 
f t ld d t '-~ Printt>r Li~ttnin.g Disk . . .$19 95 

t you!" compu E:'r cou rE.>a u ... H 
minds? 11~:~ntal Fr~:~~:~dom us<>s tlw Backup Lig.htnirl%. Disk .··· · .. $19 .95 

t .__ . f B. f ...... k to All thrE>t>. Disk ... . .. .... . $49 .95 ecm,tques o to E.>e-. .... ac 
t 1 

·d t· • ..._ Pyramix. Disk. .. . .. $24.95 con ro V'l E>O game ac ton on uU:' 

scrf.'en. Tell'kinl'sis? Yes. you con- CoCo 1,2, or :s 
trol the action with. }'Our thougltb Vocal fri:'t>dom, D1sk ....... .... $ 34.9 5 
and l~ m.otiof\3 And. oh yes . it talks Vocal FrE>edcm.Hsck£>rs Psc ... $14 .95 
in 3 pii>rfectly !'\:atursl V'OtCE' Wtttwut CoCo 2 or 3 only 
using a speech synthEsizer' tlental freedom.., Disk. . .... .. . $24 .9 5 
RE>qu·i r es Radio Shack's low cost Bas ic Fr~><>dom. Disk .. $24 .95 
B1ofeE.>dback monitor. Cat •63-675 CoCo 1 or 2 only 

BASIC Freedom 
Do yocr ever type in BASIC 

programa - ·m.a:rwall y. I mean. If you 
do .. you kMw it can be a real chnre . 
Basic Freedom changes all that It 
~ ws you a ftcll screen t-di tor Just 
like a word proc~:~saor. but for 
BASIC pro~sme . Once losdE.>d in. it 
is always on-line. It hides tnvis ·· 
it!y until you call it forth '11'1 th s 
st n.gle keyprE>ss I This pro~am 13 a 
must for progrsmers or anyone who 
types in pro~ama. By Chns 
Babcock and a prodcrct of Color ·· 
Vl:'nture . 

Lightning Series 
These thre~ utiliti~s ~ve :r~al 

power to your CoCo 3. 
Ramdisk. Lightning 

Thiz is thE bt~st Rsm.disk 
available . It lets you have up to 4 
mechanical dtak drives snd 2 Ram 
drives on-11M and is tully compat­
iblE.> with our printE.>r spooler bE.>low. 

Printer Lightning 
I.oad it and torgE.>t t t- -except tor 

the versatility it gives you . Never 
wait tor your printer a~ain1 Printer 
rut'\3 at high speed vltule you 
conti:rw~:~ to work at the kE.>yhoardl 

Backup Lightning 
This utility requirt>s 512K. Reads 

your master disk oncE.> and th.en 

VDOS. ThE Undisk. ram.disk tor the 
CoCo 1 or 2 only. TapE.>. . .$24 .95 
VDUHP. backup Undisk tiles to 
si~l' tapE.> file. Tape .... .. ... $14 95 
VPRlNT. Print Undi:;k directory. 
T<~p" .. $9 95 

Everyone 
Add $2 . 50 sbippinglhand.l.ing 
in USA or C.IDDA 
Add $5 _ 00 to ship to other 
ccruntries 

Dr_ Preble·s Programs 
6540 Outer Loop 

Louisville, KY 40228 
2 4 Hour Hot Line 
(502) 969-1&16 

Visa. MC. COD, Check 




