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-<;·· -·1- INSTANT SOFTWARE!! 
Pay on I y for lvhat you want! 

Quality Utility Softl•Jat·e at Unbelievable Prices! 

lfOK for Cassette Programs : 1100 
LfOK for Disk Basic Programs: 1101 
.ALPHA-DIR: Alpr,abetiz2 vo ur •102 
APPOINTMENT CALENDAR: 1103 
AUTOMATIC DISK BACKUP: Rea. 2 drives' 1104 
AUTOMATIC 5 . Min. CASSETTE SAUE: 1105 
AUTOMATIC 5 Min. DISK SAUE:1106 
AUTO DIR BACKUP: No 111ore FS 1107 
BANNER MAKER: 7' High 
BAS I C PROGRAM AUTO RUN FROM TAPE: 1109 
BAS I C SEARCH: Search for a string. 1110 
BO.RDER MAKER: 255 •111 
CALENDAR MAKER: For DMF' Printers. #113 
CASSETTE LABEL MAKER: DMP's Only,l114 
CLOCK: Keeps tiae as vou prograA,III5 
COMMAND KEYS: Short Hand for Basic. l ll6 
COMMAND MAKER: Design your own couands.lll7 
COMMAND SAUER: 1118 
CALCULATOR: On-screen calc. when rrogranaing.ll19 
CURSOR STYLES: 65535 cursor styles' 1121 
DISK CATALOGER: Puts D!Rs into !laster DIR. 1122 
DISK ENCRYPT: Password-protect Bas. Progs, 1123 
DMP CHARACTER SET ED I TOR : 1125 
DMP SUPERSCRIPTS: Great for Ter a- papers! 1126 
DOS COMMAND ENHANCER: 1127 
ENHANCED KILL: 1128 
ENHANCED LLIST: Beautiful Listings! 1129 
ERROR LOCATOR: CoCo locates your errors. 
FAST SORT: 100 strings in 3 seconds'' 1131 
FILE SCRAMBLER: Hide your private files' 
FULL ERRORS: English error 1essages' 1133 
FUNCTION KEYS: Speeds prog. tiJe, 1134 
GEM IN I/EPSON GRAPHICS DUMP : 1135 
GRADEBOOK: Great for teachers' 
GRAPHICS SCREEN COMPRESS I ON: 1137 
GRAPHICS SCREEN DMP DUMP : 1138 
GRAPHICS SCREEN LARGE DMP DUMP: I 139 
GRAPHICS LETTERING: 2 1140 
GRAPHICS MAGNIFY I EDIT: 1141 
HOME BILL MANAGER: Keep track of bills.ll42 
INPUT /OUTPUT DATA MONITOR : 1143 
KEY CLICKER: Ensures inout accurac v.l 144 

KEY SAUER: Save/Recall your ¥145 
LAST COMMAND REPEATER: 1146 
LINE COPY: Copy Basic Lines. 1147 
LINE CROSS REFERENCE: 1148 
LIST/DIR PAUSE: No 11ore flybys' 1149 
LOWERCASE COMMANDS: 1150 
MASS INITIALIZATION: 1152 
ML/BASIC MERGE: HL Proas. 
MESSAGE ANIMATOR:-6reat Billboard'. 
ML TO DATA CONUERTOR: 1155 
MULTIPLE CHOICE TEST MAKER: 1156 
NUMERIC KEYPAD: 6reat for nuabers. •157 
ON BREAK GOTO COMMAND: 1158 
ON ERROR GOtO COMMAND: 1159 
ON RESET GOTO COMMAND: 1160 
PHONE DIRECTORY: 1161 
PAUSE CONTROL: Put on hold' 
PROGRAM PACKER: For Basic 1163 
PURCHASE ORDER MAKER: Neat Invoices' -164 
RAM DISK: disl drive. 1165 
REPLACE : Find/replace strings. 1166 
REUERSE UIDEO CGREEN): Eliminates eyestra1n . t l67 
REUERSE UIDEO CRED):Eli•inates eyestrain. W B 
RAM TEST: Checls your RAM. 1169 
SIGN MAKER: RUNs on any printer' 1170 
SI'NGLE STEPPER: 6reat debugger' 1171 
SPEEDUP TUTORIAL: 1172 
SPOOLER :Speedup printouts' 1173 
SUPER INPUT / LINEINPUT:Il74 
SUPER C0t1MAND KEYS: 1175 
SUPER COPY: COPY multiple files. 1176 
SUPER ED I TOR: Scroll thru Bas. Progs. 
SUPER PAINT: 65535 patterns' 1178 
SUPER REPEAT : Repeat Key. 1179 
SUPER SCROLLER : Yiew Scrolled Lines. t\80. 
TAB ISH I FT LOCK . KEYS: 1181 
TAPE ENCRYPT : Password protect Bas. Progs. 1182 
TE XT SCREEN DUMP: tl83 
TE XT SCREEN SCROLL LOCK: t 184 
TITLE SCREEN CREATOR: 1185 
UNK ILL: your KILLed disk proarans. 1186 
UAR I ABLE CROSS REFE.RENCE: t 187 

1 PROGRAM $9 2 PROGRAMS S16 3 PROGRAMS S2\ 
4 PROGRAMS S24 5 OR MORE PROGRAMS S5 EA-CH-

All PROGRAMS ON DISK. MORE THAN ONE PROGR AM SENT ON THE SAME DISK. 
DOCU M ENTATI 0 fl INC lU OED: 

,. MICROCOM SOFTWARE All orders$50 & above I except COOs) shipped by UPS 2nd Day Air at no extra charge. last minute shoppers ••r P. <?· Box 214 can benefit VISA MC, AM EX. Check MO. Please add$300 S& H(USA& Canada), other cou ntries c:::J 
N. y_ 14450 $5.00 S&H. COD (US onl y) add $2.50 extra NYS res idents please add sa les tax 1!11!1!!1 I / 

one (716) 223-1477 Computerized processing & tracking of orders. Immediate shipment Dealer inquiries invited ifil .a. 
Call Toll Free (For Orders) 1·800·654·5244 9 AM- 9 PM Monday- saturday 

Except NY. Order Status, lnformatiOI\ Technical lnformatio[\ NY Orders call 1-716-223-·14 77 



Tech interface. These systems and indi­
vidual components are sold by Owl­
Ware , P.O. Box 116-D, Mertztown, PA 
19539, (800) 245-6228. In order to run 
MS-DOS on the CoCo, you would need 
an 8088 coprocessor board, and, since 
the CoCo's memory and hardware are 
mapped differently, it would require a 
significant amount of additional hard­
ware for full PC-compatibility. Since 
this would most likely be a specialty 
item (spelled HIGH PRICE), I do not 
foresee such a device, especially in the 
light of cheap PC Compatibles. 

The Trying "Retry" 

~
I keep getting a "retry" (reposition­
ing of disk heads) while formatting I 
verifying all disks on OS-9 Level II. 

This "retry" occurs only on double­
sided 80-track operations on Track 701 
71 (Hex). I've tried three different disk 
controllers and removal of the Multi­
Pak. The "retry" occurs on both I dO 
and I d1, and does not occur under 
single-sided operation on Level II or 
Level I or with 80-track patches under 
RS-DOS. This "retry" doesn't seem to 
hurt anything, only occurs once, and 
always "gets by." Is this a bug in OS-
9 Levell! sofiware? 

Brad Zvonar 
Grand Ledge, M I 

"R . T is on ly a minor inconvenience: 
.A.)( Once for matted , I know of no one 
having problems with any of these 80-
track, doub le-s ided di sks . However, 
many people have reported "strange" 
happenings when trying to use one of 
the older 12-volt disk controllers under 
Level II. These co ntrollers don't work 
correctly at Level II's 2MHz. 

Poke Monochrome Fix 

~ 
I have just bought a V M-4 mono­
chrome monitor to use with my 
CoCo 3. The disp lay on power-up is 

not clear at all; however, using the 
fo llowing pokes from a previous RAIN­

BOW issue, POI<E &HEE033,16-POI<E 
&HE03C,19 and POI<E &HE045,19, 
makes the display after changing the 
colors pe((ect. Is there another way of 
getting the same results permanently? 
When using p rogram packs and my 
modem I can't use the pokes. 

Stuart T Smith 
Cliffside Park, NJ 

'Q · If you have an EP ROM made of 
.A.)( ADOS-3, you can customize it for 
monochrome before having it burned. 
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~ 
I have a CoCo 3. When I hook a 
monochrome monitor to the video 
connectors on the back, I not ice 

about six diagonal lines on the screen. 
This happens when the border is any­
thing but black and when using either 
the PMODE or HSCREEN modes. Is this a 
common problem? If so, is there a 
solution? 

Peter R. Pankhurst 
Winnipeg, Manitoba 

~ See previous letter for pokes. 

Dirty Heads 

~
I purchased the Tandy cassette re­
corder CCR 81 and use only Tandy 
computer casset te tapes. Lately I 

have had great difficulty storing data on 
the cassettes. 

Marty Povondra 
Omaha, NE 

'Q . If yo u are a he avy user of 
..1. )(cassettes, consider the possibility 
of dirty heads on your recorders . Head­
cleaning kits are readily available and 
may very well so lve yo ur problem. 

McMillions of Control Codes 

~
I own a CoCo 2 and have a Star NX-
10 printer. !would like to know what 
printers are compatible with other 

printers in control codes. 
Toby Bauer 

Gig Harbor, W A 

"'Q . T hat's a tall order. Printers are like 
.A. )(McDo nald s' hamburgers , mil­
lions & millions. The ones to consid er 
are those that are IBM Proprinter- , 
Epso n-, or Tandy-compatible. 

Tracking CoCo Uti/ II 

~
In the Septem. ber, 19. 87 column, you 
mentioned the program CoCo Uti! 
II. Where can I get it? 

Andy Dater 
Boston, MA 

'Q . CoCo Utilll is sold by Spectrum 
.A.)( Projects , P.O. Box 264, Howard 
Beach, NY 11414, for $39.95. 

Hot CoCo 

~
My CoCo 3 seems to be overheat ing 
afier about an hour of use. I have the 
Disto 512K upgrade installed. Afier 

an hour's use, the system crashes; I have 
run several 512 MEM tests - they 
either crashed or gave a bad RAM at 

block $0£, location I CO / . The heat sink 
on the left-hand side of the mother­
board was quite hot and the satellite 
MEM board was warm. After a shut­
dovm of about 1112 hours, everything 
runs OK for about an hour, then the 
system crashes again. Any ideas? 

Franz C. Shattuck 
Hillsboro, N H 

"R . You have a fairly common prob­
.A. )( tern with CoCo 3s that can usually 
be easily so lved by adding a s m a ll 
external muffin fan to cool your CoCo's 
interi or. 

A Simple Cassette Merge 

~ 
Your method of merging cassette 
programs is admirable, but it is 
needlessly complex. A simple OPEN 

~-1, -FILENAME-: POKE111,255: 
EXEC&HAC7C merges FI LENAME with the 
program in memory, exact ly like the 
disk MERGE command. 

No te: The file to be merged must be 
saved in ASCII format, i.e., CSA VE 
'TILE - , A. 

A lan T DeKok 
Kanata, Ontario 

~ T hanks for the information. 

OS-9 Hard Drivers 

~
I recently acquired a Western Digital 
WD1000-TBJ disk controller and a 
Seagate ST-412 10-Meg hard disk. 

Does anyone ha ve an adapter and 
drivers for OS-9 Levell!? 

Robert B. Brogdon 
Watauga, TX 

'Q . Yes, contact Owl-Ware regarding 
.A.)( their LR Tech interface. Complete 
system s and individual components 
based on this interface are sold by Owl­
Ware , P.O. Box 116-D, Mertztown, PA 
19539, (800) 245-6228. 

Disk EDTASM on CoCo 3 

~
How can I use disk EDTASM with 
my CoCo 3? 

•••• Josh Abrams 
Brooklyn, NY 

"R . Thanks to Roger A. Krupski for 
.A.)( the following patches for disk 
EDTA SM, whic h will allow proper 
operation in 40-width and 80-width on 
the CoCo 3. To make EDT ASM boot 
up automatically rather th an having to 
type EDTASM,just add the fo llowing line 
to the DOS. BAS program: 1 REMEDTASM. 
Note there is no space after REM . Use the 



following program to make the neces­
sary patches to EDTASM. BIN: 

The listing: PATCH 

1~~ ' COPYRIGHT (C) 1987 BY: 
11~ ' ROGER A. KRUPSKI 
12~ ' 
26~ A$=HEX$(PEEK(&HFFFE))+HEX$(P 
EEK(&HFFFF)) 
27~ IF A$<>"8ClB" THEN CLS:PRINT 
"ONLY FOR THE COC0-3!":END 
28~ POKE &H9692,17 
29~ PCLEAR 16 
3~~ POKE &H9692,9 
31~ PALETTE 12,63 
32~ PALETTE l3 , !3 
33~ WIDTH 32:CLS:VERIFY ON 
34~ IF FREE(PEEK(&H95A))<7 THEN 
PRINT"DISK TOO FULL!":END 
35~ PRINT"PATCHS FOR DISK EDTASM 

TO RUN" 
36~ PRINT"ON THE COC0-3 IN 8~ CO 
LUMNS" 
37~ PRINT 
38~ PRINT"INSERT A COPY (NOT ORI 
GINAL)" 
39~ PRINT" OF YOUR DISK EDTASM AN 
D PRESS" 
4~~ PRINT"<ENTER> WHEN READY TO 
PATCH" 
41~ A$=INKEY$ 
42~ IF A$=CHR$(13) THEN 44~ 
43~ GOTO 41~ 

44~ PRINT"LOADING EDTASM ... " 
45~ RENAME"EDTASM.BIN" TO "EDTAS 
M.OLD" 
46~ LOADM"EDTASM.OLD" 
47~ PRINT"PATCHING EDTASM ... " 
48~ READ AD$,DT$ 
49~ IF AD$="END" THEN 52~ 
5~~ POKE VAL("&H"+AD$),VAL("&H"+ 
DT$) 
51~ GOTO 48~ 

52~ PRINT"SAVING PATCHED VERSION 

53~ SAVEM"EDTASM.BIN",&Hl6~~,&H4 

A7F,&Hl6~~ . 
54~ PRINT"DONE!" 
55~ PCLEAR 4:CLEAR 2~~,&H7FFF:NE 
w 
56~ DATA 1617,84, 1643 , 31, 1Dl8, 
7F, 1Dl9,FF 
57!3 DATA lDlA,DE, 1DlB,6E, lDlC, 
9F, lDlD,FF 
58~ DATA lDlE,FE, 1DlF,l2, 1D2~. 

12, 1D21,12 
59~ DATA 1D22,12, 1D23,12, 1D3F, 
BD, 1D4~,Al 

6~~ DATA 1D41,B1, 1D42,12, 1D7A, 
1~. 23B8,31 

PRINT# Problems 

~ 
J have always had trouble wit_h the 
BASIC statement for PRINT!:! . If there 
are more than two items of data, I 

cannot use commas between them as 
shown in the instruction manual. It 
works on tape but not on disk. All of 
the data items are given to the first 
variable. To be able to use this state­
ment, J must give each item of data its 
own PRINT!:!. I am using the J&M 
controller with RS-DOS and a CoCo 3 
with 128K. 

Rob Cloud 
Detroit, MI 

"'R . Each PRINT!:! statement generates 
.1.. )( a record in your data file. If you 
have an I NPUTI:I statement similarly 
configured, it can read in those values 
from your file. 

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

1I•I•l~i I ~;\I [eleJJ li!!J: I i•l ii'Ze!Q il1•l i i\![j iJ Y 
For as little as 50 cents a program you can get quality programs such as Word Processors, 

1 Basic Compilers, Budget Managers, Arcade Type Machine Language Games and much 
1 more! A subscription to T&D Subscription Software provides you with 10 ready-to-run 
1 programs on tape or disk delivered by first class mail every month. 

I 
No! We are not the same as The Rainbow On Tape. In fact, many subscribers have written 

in and said that we are much better than Rainbow On Tape! 
I 

1 * 16K- 128K Color Computer 
* Over 5000 Sat1sf1ed Customers 
* All Programs Include 

Documentation 

* Available on COCO 1. 2. and 3 1 

~-
RAINBOW 

PRICES 
TAPE THIS 

OR DISK MONTH ONLY 

. 1 YEAR (12 issues) ~ 60.00 
i 6 MO. (6 issues) ~ 35.00 
: 11SSUE ::kat( 8.00 

M1ch1gan Res1den1s Add 4'o 

Overseas Add S 10 10 Subscr~ p1 1on Pr~ce 

Personal Ct1ecks Welcome ' 
Please Specify Tape or Disk 

ct"flfiCATIOfrl ...... 
TURN TO PAGE 32 AND SEE WHAT WE HAVE 

PRODUCED SO FAR IN OVER 5 YEARS OF 
PUBLISHING QUALITY SOFTWARE. • 
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I Tutorial 

Tips for the OS-9 beginner 

Stalking the Fire-Breathing 

By Nancy Ewart 

A dventure gaming is no way near 
1 as mentally invigorating as the 
1challenge of OS-9 program­

ming. Once you have conquered the 
first puzzle of making a boo table system 
disk configured with the modules and 
commands you choose, you can use 
some of the many applications that are 
available under OS-9. You can put text 
ed itors, programming language compil­
ers or games to work quite easily. 

The time comes, though, when you 
want to change things around a bit -
to eliminate unnecessary steps, to make 
more things happen automatically, or 
to organize everything a bit differently. 
Now you have challenges again. You are 

Nancy Ewart is an OS-9 programmer 
who -lives in Toms River, New Jersey. 
She serves as vice president of the 
Computer Club of Ocean County and 
is a member of C and OS-9 S!Gs. 

dealing directly with the system, stalk­
ing the fire-breathing dragon. 

You are in the middle of OS-9 king­
dom and nothing works! You are get­
ting errors right and left, north and 
south. Even pwd gives you an error. You 
are truly a lost dog in high weeds. What 
has most likely happened is that you 
have changed your exec ution CMOS 
directory to a data directory or to a 
CMOS directory with limited commands. 

For a quick fix, find yourself by 
putting your system disk in Drive 0. 
Type chd /dlil; chx /a0/cmds. Now, at 
least, you are back to the beginning, and 
everything should work again. 

The command mdi r gives you a list 
of the modules / commands in memory. 
Think of the commands you have been 
trying that haven't worked because you 
did not have access to them. Type chd 
/dlil/cmds. Now load a few essential 
additional commands, such as load 
pwd pxd d i r free. Since these com-

OS-9 



FHL CHRIS1MAS SALE 
FREE UPS 2 DAY AIR SHIPPING ON OR­
DERS OVER $100 DURING DECEMBER!!! 

NOTE: Unless otherwise noted, all the prod­
ucts listed here require a CoCo 3 w~h 512K 
and 089 Levell I. 

Sculptor, the 4th genera­
tion language. Reg $595 

Special $295 
Save $300! 

Inside OS9 Level II Kevin 
Darling's great book on Level 
II. The book on OS9 Level II 
for the CoCo 3. Reg $39.95 

Special $29.95 
Save $1 0.00! 

The WIZ, The terminal pro­
gram for the CoCo 3 with 
windows and more, without 
question the best terminal 
program ever for the CoCo. 
Reguires a RS232 Pack or 
Disto RS232. Reg $79.95 

Special $69.95 
Save $1 0.00! 

DynaStar Word processor 
with mail merge, creates in­
dex and table of contents. 
Comes with formatter, sup­
ports windows and terminals 
at the same time! Reg $150 

Special $100.00 
Save $50.00 

DynaSpell Spelling check­
er by Dale Puckett for Dyna­
Star and other word proces­
sors. Includes dictionary 
lookup utility. Reg $94.50 

Special $45.00 
Save $44.90 

OS9 Users Group Disks 
now available direct from 
FHL- NO WAITING!!! 
Membership in the UG is 

NOT Required!!! 
FHL Pays the UG a royalty for 
each disk sold, so you will 
still be helping the UG, and 
you'll get your disks faster! 
$10 each for disk #0 thru 
#56. $130 for the entire li ­
brary on 9 80 Track disks and 
1 40 Track. 3.5" also available. 

Send for complete list. 

Font Editor Create or modi­
fy the font (characters) in 
OS9. Reg $29.95 

Special $24.95 
Save $5.00 

5 1/4" Disks Double sided 
Double density. 49¢ each in 
lots of 10. 45¢ in lots of 50. 

FBU Backup your hard disk 
to floppy. Handles large files. 
Compresses to take less 
room. Fast! Reg $150 

Special $75 
Save $75 

Super Sleuth Disassemble 
OS9 code. Learn what's go­
ing on inside OS9. Get the 
Inside 059 Level II book 
to aid in your search. On sale 
in this ad. Sleuth Reg $101 

Special $86.00 
Save $15.00 

OO~W FASTEST HARD 
DISK INTERFACE NOW 

AVAILABLE FROM FHL!!! 
Call for more information! 

eFORTH 
for RS DOS (Not OS9) 

eFORTH is the best, most 
complete FORTH ever done 
for the CoCo. We just discov­
ered a case of them hidden 
in the back room. Grab one 
while they last. Reg $79.95 

Special ONLY $30 
Save $49.95 

,!?[}{) fL fM®W @ 

FREE 
Keep up to date on the latest 
news about OS9 6809 and 
OSK/68000 and 68020. Get 
insider prices on new soft­
ware and hardware. Mailed 
every few months or so. 
IFIHJIL INJ~w~ is for the serious 
OS9 user. Call or send for 
your FREE copy now! 

How to Order 
(Add $3.50 for S&H. 

after December) 
Visa, M/C and others 

Frank Hogg Laboratory, Inc. 
770 James Street 

Syracuse, NY 13203 
Telex 646740- FAX 315/474-8225 

315/474-7856 



mands are now in memory, they will be 
there no matter which directories you 
change. This problem does not crop up 
for Level II users as often. One of the 
reasons Level II has the reputation for 
being more friendly than Level I is that 
there are more commands loaded into 
memory when you boot up. 

For a long-term method of keeping 
track, build a new start-up file that will 
load a few extra, useful commands. 
Tandy's Getting Started with OS-9 has 
excellent directions for changing 
StartUp. Another approach is to be 
sure that any OS-9 commands on an 
OS-9 disk are actually placed in a CMOS 
directory, and then copy frequently 
used additional commands from the 
system disk to the application disk. 
Never ever do a chx to anything but 
CMOS. The BASIC09 Level I disk comes 
with the commands in the root directory 
rather than in a CMOS directory, with the 
idea that the user can transfer them to 
the CMOS directory of a system disk. 
This has caused no end of confusion in 
the CoCo world . 

BUILD and ECHO 
The concept of the bu i 1 d command 

is great - you can make files like 
StartUp that are a collection of com­
mands and messages to yourself to 
make life easier. Many of my best 
inventions are little one-command files 
with very short names, usually one to 
three letters, that save typing a long 
command line. A file named Red uses 
the display command to construct a 
large, red overlay window on a full­
screen device window; Erase, also 
using the display command, erases 
any overlay window, window-by­
window, each time you type it. Using 
build in this way leads to a better 
understanding of macros as you gain 
expenence. 

There are some traps for the unwary 
in using build . If you include any 
command that asks the user to enter 
information, be sure to redirect that 
information from the terminal, as in 
se time < /term for the Level I "start­
up" file. One of the first things you may 
want to build into StartUp for Level 
I are upper- and lowercase letters . The 
command to do that is tmode .1 -upc. 
Since spacing is critical, let me present 
that a different way: tmode(space) 
.l(as in number)(space)-upc. 

If you want the screen to print out any 
helpful messages during the running of 
the file, use the command echo . Once, 
with great enthusiasm for what build 
can do, I built an entire file of helpful 
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things to remember from one OS-9 
session to another, ran the file and, of 
course, got absolutely nothing. I could 
list the file and see the information, but 
it wouldn't run . It took only a little hair­
pulling to remember that I should have 
used echo. 

The biggest hassle with build is 
making mistakes and trying to correct 
them with edit. If you haven·'t learned 
how to use an editor or word processor 
yet, you might go ahead and take the 
time to learn edit. When it finally 
dawned on me that I could use a famil­
iar OS-9 word processor to build the 
files instead of laboring with bu i 1 d and 
edit , I cut down on misspent time a 
thousandfold . However it is executed, 
th e idea of putting a collection of 
commands into a short file is still a very 
useful concept. 

Using DSAVE 
Putting a collection of commands 

into a file is what dsave is all about. 
dsave lets you copy all the contents of 
a disk to another disk, which may or 
may not be formatted with a different 
number of tracks . It also lets you copy 
the contents of a single directory to 
another, or the contents of a directory 
and all its subdirectories to a different 
place. You would need to use copy for 
moving individual files. However, it is 
simpler and quicker to use bacl<up 
when transferring an entire disk's con­
tents to a similarly formatted one. 

The first encounter with dsave oc­
curs frequently after using the con fig 
program to change the number of tracks 

· on a disk. You get this beautiful capa­
bility of formatting 40 tracks, double­
sided, but your system disk stubbornly 
stays at 35, single-sided . 630 vs. 1,440 
remains just out of your grasp. But the 
answer is simple: dsave -b /diZI /dl ! 
she 11. Put your newly configured 35-
track disk in Drive 0. Type format / dl 
r "diskname " and press ENTER. This 
foqnats the disk in Drive ! 'the way you 
chose in the con fig program. 

After formatting, do a free / dl just 
to make sure it has the proper numbers 
on the new disk. Then enter the above 
command using the following spacing: 
dsave (space) -b (space) /diZI (space) / 
dl (space) ' (space) shell. As dsave 
scrolls down your screen, watch the 
construction of the commands that 
appear. Get a feel for what is happening. 
The -b in the command line makes a 
bootfile on the new disk; if you forget 
it, you'll have wasted a lot of time 
preparing a system disk that doesn't 
boot. 

The ! is a pipe. Do include all the 
pipes when using conf ig to make a new 
system if you want to use dsave in this 
fashion. It's the eas iest way to use 
dsave. 

Sometimes, however, you want to be 
more selective - to transfer only part 
of the contents and not the whole 
shebang . This is difficult for many 
beginners; let's see if it can be made 
more comprehensible. First, study the 
copy command , because the essence of 
dsave is copy. Let's say you have a file 
called Letter. to. Tandy in the root 
directory of Drive 0 and you want to 
copy it to the Drive 1 directory called 
COCO. Every once in a while you have 
to gather all your scattered files and 
organize them into a system, or you will 
begin to lose items - and that's a real 
time waster. 

If Drive 0 is to be the system disk, you 
can proceed; but if both disks are data 
disks, you will need to do a load copy 
before removing the system disk . Type 
chd /dl/coco. It seems easier to copy 
into rather than out of your working 
directory, and this command positions 
you in the receiving directory. In our 
example, you would type copy /diZI/ 
letter.to.tandyletter.to.tandy. 
You need to give the complete pathlist 
for the file to be copied, because you are 
not in that directory. You need only the 
filename - not the pathlist - for the 
new file, because you are already in that 
location. You can rename the file in the 
process simply by substituting the new 
name for the second repetition. This 
means you can copy a file into the same 
directory by renaming it in the process: 
copy U2IZII< /diZI/letter.to.tandy 
tandy. j unB. 8/ , for example. The 
U2IZII< governs the amount of memory 
used during the transfer. 

The next step is to copy several files 
using the build concept. Suppose you 
need , as I did, to take several files with 
you into different directories so that 
your word processor will work cor­
rectly. You could call the program you 
are building Word. p r and put it on the 
system disk in a directory called UTI L­
IT I ES . Here is an example of such a file: 

trr:ode .1 -pause 
load copy (remark - if need ed) 
copy #2~k /d~/UTILITIES/tspars tspars 
copy #2~k /d~/UTILITIES/tsword tsword 
copy #2~k /d~/UTILITIES/fontctrl fontctrl 
copy #2~k /d~/UTILITIES/word.icon word.icon 
unlink copy 
tmode .1 pause 

When the occasion arises that you 
need these files in any directory, just 
change your working directory into the 
one you want using the chd command . 



Then type: (space) /dfil/uti l i ties/ 
word. p r. Since this is exactly the file 
that dsave builds when you use that 
command, you now have done what 
that command does. One small step 
further gets you into dsave . 

When you use dsave, it sets up all the 
conditions and commands for you so 
yo u won't have to do much typing. 
Remember, dsave will copy the entire 
directory you are in and all the direc­
tories underneath it unless you use the 
-1 (that's an "el," for level) option, 
which limits it to just the level where you 
are. Yo u must first do a chd inside the 
directory you want to copy, then dsave 
/ d0 > /dfil/ copl,Jl. This line presumes 
that the directory you want to copy is 
on Drive 0. Your working directory 
could be anywhere on that Drive 0 disk; 
all you need for this pathlist is the drive 
number. The > redirects the output to 
the file copl,Jl also on Drive 0. When 
you get this far, list copl,Jl and you will 
see that it follows the same format as the 
file Word. p r above. 

Beware! Another pitfall is coming. If 
copl,J is already loaded into memory, 
you may get an error that may or may 
not abort the program. I solved this by 
editing out load copl,J and unlinl< 

copl,J before running the second part of 
dsave. Now, to finish everything up , do 
a chd to the drive and directory you 
want the files to be in and type (space) 
/ dfil /directory.name/copl,J l just like 
you did for Word. p r above. This time 
you do need to use the entire path list to 
do a copl,Jl. 

You have additional problems 11 one 
directory is on a data disk in Drivel and 
the other is also on a data disk , but this 
time in Drive 0, and there is no system 
disk. You would leave the system disk 
in during the first part when dsa ve is 
making the transfer program. After 
that, load into memory all of the com­
mands used in the transfer file before 
you remove the system disk, and insert 
the receiving data disk. 

DELDIR and ATTR 
If you load del d i r into memory to 

take it with you for use in deleting 
directories on data disks, you run into 
the same kind of problem that you had 
with dsave. deldir calls attr to 
enable it to make the final deletion of 
the directory itself. If ·at t r is not in 
memory also, the program will abort 
after deleting all the files and before 
scrubbing the directory name. 

CMOS and Pathlists 
Try pressing CTRL-A, which dupli­

cates the previous command to cut 
down on typing. If you want to type 
copy n201< / dl/sources / pizza.c 
pizza. c followed by copy n201< / dl / 
sou rces/ge tput4. c ge tpu t4. c , use 
CTRL-A to print out the second line. 
Backspace to eliminate the two 
pizza.cs, and substitute the two get ­
pu t4. cs. If the pathlist is the same and 
the command is different, as in 1 is t / 
dl /sources/oldsources / hello.c 
followed by chd / dl/sou rces / o l d ­
sources/hello . c , type (space) chd 
and press CTRL-A . You put the space 
before chd to give that command the 
same number of letters as list . For 
Level I you would use CLEAR-A instead 
of CTR L-A . 

Familiarity with these commands 
makes the OS-9 encounter easy and 
rather fun, and tames the programming 
dragons into purring house cats. 

(Questions or comments may be 
directed to the author at 1861 Skiff 
Court, Toms River, NJ 08753. Please 
enclose an SASE when requesting a 
reply.) 0 

MLBASIC 2.0 - BASIC Compiler 
The wait is over. WASATCHWARE announces the latest version 
of MLBASIC designed to allow more compatibility with existing BASIC 
programs than ever available before for the Color Computer. This 
version also allows full use of the capabilities and memory of the 
CoCo 3. Written in machine language, MLBASIC can compile programs as 
large as 64K bytes. Standard floating point (9 digit precision), 
INTEGER, and String type variables and arrays supported. "MLBASIC is 
a fine program for any serious programmer," said David Gerald, in the 
December 1987 Rainbow. 

COMMANDS SUPPORTED: 
1. 1/0 commands 

CLOSE CLOADM CSAVEM DIR 
FILES GET INPUT KILL 

. RSET USING LINEINPUT 
2. Program control commands 

DRIVE 
LSET 

CALL DEFUSR END EXEC FOR 
IF THEN ELSE ERROR ON 

3. Functions 
ABS ASC ATN 
HPOINT INSTR INT 
PEEK POINT PPOINT 
TIMER VAL VARPTR 

4. String funct ions 

cos 
LEN 
RND 

CHR$ INKEY$ LEFT$ MIDS 

CVN 
LOG 
SGN 

MKN$ 

DSKI$ 
OPEN 

DSKOS 
PRINT 

NEXT GOSUB 
RETURN STOP 

EOF 
LPEEK 
SIN 

RIGHT$ 

EXP 
LOC 
SQR 

STR$ 

FIELD 
PUT 

GOTO 
USR 

FIX 
LOF 
TAN 

STRINGS 
5. Graphic/Screen commands 

A TIR COLOR CLS CIRCLE DRAW HCOLOR HSCREEN HDRAW 
HLINE HPAINT HPRINT HRESET HCIRCLE HCLS HSET JOYSTK 
LINE LOCATE PALEnE PAINT PCLEAR PCLS PLAY PMODE 
PRESET PSET RESET SCREEN SET SOUND WIDTH 

6. Other commands 
DATA DIM MOTOR POKE LPOKE RESTORE READ REM 
TRON TROFF TAB VERIFY 

Plus many more commands not available w ith reg ular BASIC w hich oil ow 
interfac ing w ith hardwa re re!1.!,~ .and machine language programs. 

< < < < O.NLY 55995 > > > > 
COCO 3 WITH DISK REQU1RED -Add $4.00 Postage. 

CHECK or MONEY ORDERS only. No C.O.D. or Bank cards. 
Foreign orders use U.S. MONEY ORDERS only. 

WASATCHWARE 
7350 Nutree Drive 

Sa lt Lake C ity , Utah 84121 
Phone (801) 943-1546 

1988 -- The Year of the Hard Disk! 

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

lfFiM 
RAINBOW 

CERTIFICATION 
SEAl 

CoCo XT (with anodized housing, 50 page user manual, hard disk back-up utiltty 
and drivers for both OS9 & HYPER-10) -- $69.95. CoCo XT-RTC (Includes 
real -time clock I calendar with ba«ery backup)- $99.95 

NEW Ill XT-ROM -- Installs in the ROM socket of your CoCo XT hard disk controller. 
Boots OS9 from your hard disk - $19.95. 

64K COCO OR COCO 3 & MUL TI-PAK REQUIRED FOR ALL VERSIONS. 
HYPER-I/O REQUIRED FOR USE WITH RS-DOS. 

Make Tracks ... 
Got the 35-track floppy disk blues? Burke & Burke's HYPER-I/O program modifies 
the RS-DOS BASIC in your CoCo 1, 2, or 3 to provide a "Dynamic Disk Interface" that 
works with the CoCo XT hard disk. It also lets you use any mix of single-sided and 
double-sided floppy disk drives in your system -- even those 720K floppies! 

HYPE R-1 /0 (64K, incluces 50 page user manual and utiltties) -- $24.95. 
HYPER-Ill (RAM Disk and Print Spooler for CoCo 3 HYPER-I/O) --$19.95 

Directory Assistants 
Here are two real time savers for OS9 users. WILD lets you use wild cards with OS9's 
commands. MV rapidly moves files, and even entire directories, from place to place 
on your hard or floppy disks. WILD & MV -one disk, two great utilities, only $19.951 

059 : wild asm /dO/src/ ... src o- /dl/abs/release/'*.abs 
059 : mv /dl/abs/rel ease /dl/release 

• 

ILLINOIS RESIDENTS PLEASE ADD 7% SALES TAX. COD's add ~ 
$2.00. Shipping (within the USA) $2.00 per CoCo XT; $1.50 per VISA 

disk ex ROM. Please allow 2 weeks for delivery (overnight delivery 
also available for in-stock items). Telephone orders accepted. 
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CoCo 3 OS-9 Level II 

KISSable OS-9 

·Back at the Drawing Board 

L ast month, we gave you a sneak 
preview of l<ISSOrawPut and 
discussed several different ways 

to save the drawings we have been 
creating. We settled on a method that 
used graphic objects stored in a special 
data type. Each object became one 
element in an array that stored an entire 
picture . After you finished drawing 
your picture, you stored your entire 
picture on a disk with the BASIC09 PUT 
statement, " PUT ltF i 1 ePa th, Pic­
ture". 

Because of the size of the KISS Draw 
project, we were unable to publish all of 
the details in one month . This month, 
we start the new year by providing those 
details . You'll find updated listings for 
l<ISSdMenu , l<I SSOraw F i 11 , SetUp­
Mouse , WhichToo 1, OoEvent , and the 
routines you need to draw boxes, lines, 
circles, ellipses and bars. The heart of 
our new approach will be found in the 
tutorial that fo llow s the subhead, 
"What is a line?" After you have these 
new procedures running, you will want 
to pack each of them into BASIC09 i-code 
modules and then merge them into one 
file. After you do this, you will be able 

Dale L. Puckett, who is author of The 
Official BASIC09 Tour Guide and co­
author, with Peter Dibble, of The 
Complete Rainbow Guide to OS-9, is a 
free -lance writer and programmer. He 
serves as director-at-large of the OS-9 
Users Group and is a member of the 
Computer Press Association. Dale is a 
U.S. Coast Guard lieutenant and lives 
in Rockville, Mary land. 
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Rainbow Contributing Editor 

to load them into your main OS-9 
memory - outside your BASIC09 work­
space. This will free memory in your 
workspace so you can work with the 
new KJSSDraw features we hope to 
present in future columns. 

We start by showing you a method of 
saving your work with an OS-9 pipeline 
in the procedure Pipe It and discussing 
the pros and cons of an approach that 
does not lend itself to the job at hand 
- saving graphics drawing commands 
on the fly - but is quite appropriate for 
many other tasks. 

Before this month's column is fin­
ished, you '11 find out how to pass infor­
mation from one BASIC09 program to 
another through a pipeline, and we'll 
show you new ways data structures can 
make your programs faster and pro­
grammmg eas1er. 

Building a Pipeline 
Several years ago at a Microware 

seminar, Robert Doggett, one of BAS­
IC09's authors, demonstrated how to 
create a pipeline from within a BASIC09 
program. We wanted to give it a try this 
month because we thought it might give 
us a handy way to send the drawing · 
commands put out by gf x 2 to the 
screen and a disk file at the same time. 
It worked, but it didn't work. We wound 
up with a file that could redraw our 
artwork, but the process slowed down 
the program. It also created a large file 
because all of the mouse movement and 
PUT cursor commands were being re­
corded also. Additionally, because of 
the way OS-9 expands its file s, we 
wound up with extra garbage at the end 

of the file that doesn't add any aesthetic 
appeal when you reload . We decided to 
take a different approach. 

We list the procedure Pipeit here, 
however, because we think you will find 
it handy in many other BASIC09 pro­
grams you're writing. Pipe It requires 
four parameters - two of type byte 
and two of type string. The first byte 
holds the path number of the pipe it 
creates and the second holds the stand­
ard path. The strings hold the name of 
the program module you want to pipe 
data to and any parameters required by 
that program. 

We called Pipe It with the lines 
shown below. Since essentially all of 
KJSSDraw's output to the screen takes 
place in the procedure OoEvent , we ran 
Pipe It to open up a pipeline to the OS-
9 utility program tee , redirected the 
output of our drawing routines to this 
pipeline and then ran OoEven t . After 
Do Event draws a bar , box, etc. , on the 
screen, it returns and we once again 
redirect KISSDraw's output to the 
screen. 

The tee process started by Pipe It 
opens up a file named testout to 
receive the drawing data. After you exit 
KISSDraw, you can redisplay your 
artwork by merging the file tes tout to 
the screen by typing merge testout . 

When we ran this test, we added a 
byte field named Pipe in the KISS­
Draw data type named S tats and 
added a byte named OutPu t in the data 
type named cursor. We also did a 
global edit of all gf x 2 commands in 
KJSSDraw so that each command 
contained the name of an output path. 



For example , Run gfx2("clear") 
became Run g fx2 (But tonEven t. 
Pointer.OutPut,"clear·) . 

We also added the statements shown 
in Table I at the start of KISSDraw: 

File Pipeit away in your bag of 
BAS!C09 tricks. 

If you decide to continue to use gfx2 
commands in your version of KISS­
Draw instead of following us into the 
wonderful world of graphic objects, 
here's an alternative toP i pelt. Rewrite 
each of the procedures that output a 
graphic object, repeating the line that 
outputs the final object twice. We per­
sonally don't like this approach since it 
violates the concept of consolidating all 
the output from a program in one place. 

If you use this approach, the first line 
will go to your ·screen on the standard 
output path like it does now. The second 
line uses the optional path number. You 
will also need to put the second line in 
an IF-THEN-ENDIF statement that 
sends the output only if the 
Event.Status.RecordOn flag is true. 
At the same time you set this flag -
probably in a procedure named Save­
Pix - you must also open an output 
file and store its path number in 
Event. Pointer. OutPut. Here's how 
the first and second lines would look: 

RUN gfx2("box·,Horiz,Vert) 
If Event. 5 ta tus. RecordOn THEN 

RUN gfx2(Event.Pointer. 
OutPut,·box·,Horiz,Vert) 

END IF 

We Call it KISSDrawPut 
During the testing we renamed the 

KISSDraw procedure and file so we 
could keep them separate from all other 
versions on our disks. The "Put" comes 
from the fact that we now use the 
BASIC09 PUT statement rather than the 
gfx2 command to display an object on 
the screen. 

There were several reasons we wanted 
to try this approach. First , we guessed 
that the program would run much 
faster. It did . We were pretty sure it 
would make the job of saving our 
drawings in a disk file easier and much 
faster. We also thought the increased 
speed would be impressive when we 
were ready to redisplay our work by 
loading a picture from disk. We were 
right! And finally , we thought it would 
allow us to edit objects in our drawings 
later. We haven't gotten that far yet, but 
we're sure it wi\1. 

Much of the increased speed comes 
from the fact that when you use the 

DIM MyProgram:STRING[4] 
DIM MyParams:STRING[8] 
DIM Pipeline: BYTE 
DIM StdPath:BYTE 
ButtonEvent.Pointer.OutPut:=l 
StdPath :=f) 
MyProgram:="tee" 
MyParams:="testout" 

Here is the calling code: 
Run Pipeit(Pipeline,StdPath,MyProgram,MyParams) 
ButtonEvent.Status.Pipe:=Pipeline 
Run DoEvent(ButtonEvent) 
ButtonEvent.Pointer.OutPut:=l 

Table I 

Listing I: P 1 pe It 

PROCEDURE Pipeit 
~~~~ (* Creates a pipe to send output of KISSDraw to a Tee filter 
~~3C 
~~3D TYPE rodent=Vld,Act,ToTm:BYTE; Xl:INTEGER; TTTo:BYTE; TSSt: 

· INTEGER; CBSA,CBSB,CCtA,CCtB,TTSA,TTSB,TLSA,TLSB:BYTE 

; X2,BDX,BDY:INTEGER; Stat,Res:BYTE; AcX,AcY,WRX,WRY: 

INTEGER 
~~AE 
~~AF TYPE stats=event,InWindow,InToolBox,InMenuBar,line,box,circle 

~162 

~163 

~18~ 
~181 

~1A6 

~1A7 

~lAE 

~1B5 

~lCl 

~lCD 

~1D6 

~1E2 
~lEE 

~lFD 

~lFE 

~2~A 
~216 
~21E 

~226 

i)"236 
i)"242 
~251 

~25C 

~262 

~26E 

~27D 

i)"288 
i)"293 
i)"2Al 
i)"2AE 
~2BC 

~2GB 

~2Dl 

~2DD 

~2EC 

,ellipse,bar,arc,fill,text,freehand,RecordOn:BOOLEAN; XXX 

,YYY:BYTE; ZZZ:STRING[4]; WWW:STRING[4i)"] 

TYPE cursor=OutPut,Scale,ScreenType,NoCur,arrow,pencil,cross 

,hourglass,Noicon,TextBar,Scross,Icon,IconBuff,pattern 

,horzline,vertline,slantright,slantleft,dots:BYTE 

TYPE packet=mouse :rodent; status:stats ; pointer : cursor 

TYPE REgisters=CC,A,B,DP:BYTE; X,Y,U:INTEGER 

PARAM Pipeline:BYTE 
PARAM StdPath : BYTE 
PARAM Module:STRING[4] 
PARAM Params :STRING[8] 
DIM Regs :REgisters 
DIM Program:STRING[4] 
DIM Parameter:STRING[8] 
DIM SavePath,SysDup,SysFork:BYTE 

Program:=Module+CHR$(13) 
Parameter:=Params+CHR$(13) 
SysFork=$iJ"3 
SysDup=$82 
CREATE #Pipeline,"/Pipe" : UPDATE 
Regs.A:=StdPath 
RUN SysCall(SysDup,Regs) 
SavePath :=Regs .A 
CLOSE #StdPath 
Regs .A:=Pipeline 
RUN SysCall(SysDup,Regs) 
Regs.A=}I 
Regs . B=~ 

Regs.X :=ADDR(Program) 
Regs . Y=LEN(Parameter) 
Regs . U:=ADDR(Parameter) 
RUN SysCall(SysFork,Regs) 
CLOSE #StdPath 
Regs .A: =SavePath 
RUN SysCall(SysDup,Regs) 
CLOSE #SavePath 
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BASIC09 GET and PUT statements, no 
conversion of data is needed. An exact 
copy of the bytes that make up a data 
type in memory are sent to the output 
path. It doesn't make any difference 
what the data type looks like. Let's look 
at the data types in I<ISSDrawPut. If 
you're new to this approach, you may 
think it's magic. 

What Is a Line? 
Let's start with a line. To draw an 

object that looks like a line we need a 
tool - a pen perhaps. For now, we'll 
assume the line will start where the pen 
is resting. It will run to another location 
on the screen, which can be defined by 
a horizontal and vertical pixel address. 
The first thing we need, then, is a data 
type definition for this object we call a 
line. Since we know that we are going 
to want to do the same thing with bars, 
boxes and circles, etc., we'll keep our 
definition generic. We defined a data 
type named object: 

TYPE object=DCode,HorP,VerP: 
INTEGER 

With BASIC09, after we define a new 
data type, we must reserve a place in 
memory to store it. We use the DIM 
statement to do this. Let's call our new 
variable pen. That seems like a good 
metaphor since we often draw with a 
pen in the real world. 

DIM pen : object 

We now have a place to store a pen 
that we can use to draw a line. To use 
it we must define our line and initialize 
it in memory. Within OS-9 all of the 
drawing primitives are defined by the 
escape code, ASCII $18, followed by an 
additional byte. To put a line on the 
screen, we must send $18 followed by 
$44. In OS-9 speak, that means $1844 
is a line. It may not look like it, but it 
is. Let's proceed: 

pen . DCode:=$1844 
pen.HorP:=1IZIIZI 
pen.VerP:=SIZI 

We now have a line stored in a mem­
ory variable named pen waiting to 
happen. To make it happen, we must 
put it on the screen: 

PUT 1:11, pen 

That's all there is to it. Now, what will 
we need if we want to redraw that same 
line later? It appears that the only thing 

162 THE RAINBOW January 1988 

Listing 2: I<ISSdMenu 

PROCEDURE KISSdMenu 
~~~~ (*Procedure to draw 'tools' menu bar on screen 
~~3~ 
~~31 TYPE rodent=Vld,Act,ToTm:BYTE; Xl:INTEGER; TTTo:BYTE; TSSt: 

~136 

~137 

~172 

~173 

~186 

~187 

~198 

~199 

~lCE 

~lCF 

~1D8 

~1D9 

~ lE~ 
~lFS 

~2~8 
~2~9 
~237 

~238 

~24D 

~25B 

~269 

~276 

~277 

~28C 

~29A 

~2A8 

~285 

~2B6 

~2E4 

~2F9 

~3~E 
~31C 

.'J"32B 
~338 

~339 

~34E 

~35C 

~36B 

~378 

~383 

~384 

~39E 

~3C8 

~3C9 

~3DE 

~3EC 

~3FA 

~4~7 
~41C 

~42A 

~438 

INTEGER; CBSA,CBSB,CCtA,CCtB,TTSA,TTSB,TLSA,TLSB:BYTE 

; X2,BDX,BDY:INTEGER; Stat,Res:BYTE; AcX,AcY,WRX,WRY: 

INTEGER 

TYPE stats=IsEvent,InWindow,InToolBox,InMenuBar ,line,box,circle 

,ellipse,bar,arc,fill,text,freehand,RecordOn:BOOLEAN 

TYPE cursor=OutPut,Scale,ScreenType,NoCur,arrow,pencil,cross 

,hourglass,Noicon,TextBar,Scro~s.Icon,IconBuff,pattern 

,horzline,vertline,slantright,slantleft,dots:BYTE 

TYPE codes=DArc,DBar,DBox,DCircle,DEllipse,DLine,DPoint,DFill 

,DSetPtr,DPutCur,DSetCur,DLogic,DPattern:INTEGER 

TYPE object=DCode,HorP,VerP:INTEGER 

TYPE orgin=DPSCode,HanX,HanY 

TYPE packet=mouse:rodent; status: s tats; pointer:cursor; Code 

:codes ; Pen:object; Handle:orgin 

PARAM Event:packet 

Dih vert:INTEGER 
RUN gfx2("pattern".~.~) 
RUN gfx2("logic","off") 

(* We'll draw an outline of the menu bar first 

Event.Pen.DCode :=Event .Code.DSetPt r 
Event.Pen.HorP:=l~ 

Event.Pen . VerP:=l~ 

PUT #l,Event.Pen 

Event.Pen.DCode:=Event.Code.DBox 
Event . Pen.HorP:=4~ 

Event.Pen.VerP:=l78 
PUT #l,Event.Pen 

(* Now we need to fill in the individual boxes 
FOR vert=22 TO 178 STEP 12 

Event.Pen.DCode:=Event.Code.DSetPtr 
Event . Pen.HorP:=l~ 

Event.Pen.VerP:=vert 
PUT # l ,Event.Pen 

Event.Pen . DCode:=Event.Code.DLine 
Event.Pen.HorP:=4~ 

Event.Pen.VerP:=vert 
PUT #l,Event.Pen 

NEXT vert 

(*Now we'll add the icons 
(* First, an Icon that means 'Draw a Line' 

Event.Pen.DCode:=Event.Code.DSetPtr 
Event . Pen.HorP:=l2 
Event . Pen.VerP:=2~ 

PUT #l,Event.Pen 
Event.Pen.DCode:=Event.Code.DLine 
Event.Pen.HorP:=38 
Event.Pen.VerP:=l2 
PUT #l,Event.Pen 



>J445 
>J446 
>J45E 
>J473 
>J481 
>J48F 
>J49C 
>J4Bl 
>J4BF 
>J4CD 
>J4DA 
>J4DB 
>J4F7 
>J4F8 
>J5>JD 
>J51B 
9529 
>J536 
>J54B 
>J559 
>J567 
>J574 
>J575 
>J576 
>J59B 
>J5B>J 
>J5BE 
>J5CC 
>JSD9 
>J5EE 
>J5FC 
>J 6>JA 
>J617 
>J618 
>J631 
>J646 
>J654 
>J662 
>J66F 
>J684 
>J692 
>J6A>J 
>J6AD 
>J6AE 
>J6CB 
>J6F>J 
>J6Fl 
>J7>JE 
>J725 
>J73C 
>J754 
>J76C 
>J784 
>J785 
>J7AB 
>J7C6 
>J7D9 
>J7DF 
>J7E>J 
>JS>J6 
>J815 
>J83A 
>J85F 
>J86>J 
>J87F 
>J899 
>J8AC 
>J8Cl 
>J8D3 
>J8F2 
>J9>J7 
>J919 
>J938 
>J94D 
>J95F 
>J978 
>J98D 
>J99F 
>J9Cl 
>J9D6 
>J9E8 

(* Now an Icon for a Box 
Event . Pen . DCode:~Event . Code . DSetPtr 

Event . Pen . HorP:~l4 

Event.Pen.VerP:~24 

PUT #l ,Event . Pen 
Event.Pen.DCode:-Event.Code . DBox 
Event . Pen.HorP:~36 

Event . Pen.VerP:~32 
PUT #l , Event . Pen 

(* A Circle is our next Icon 

Event.Pen.DCode:-Event.Code . DSetPtr 
Event.Pen.HorP:=25 
Event.Pen . VerP : ~4>J 

PUT #l,Event.Pen 
Event.Pen .DCode:-Event.Code.DCircle 
Event.Pen . HorP : ~8 

Event.Pen.VerP:m>J 
PUT #l,Event.Pen 

(* Now we need an icon for an ellipse 
Event . Pen . DCode:~Event.Code . DSetPtr 

Event.Pen.HorP:-25 
Event.Pen.VerP :=52 
PUT #l,Event.Pen 
Event.Pen . DCode:=Event . Code.DEllipse 
Event.Pen.HorP:=l2 
Event.Pen.VerP :=3 
PUT #l,Event.Pen 

(* Now, an icon for a Bar 
Event.Pen.DCode :=Event . Code.DSetPtr 
Event . Pen.HorP:=l4 
Event.Pen.VerP:=61 
PUT #l,Event . Pen 
Event.Pen.DCode:-Event.Code .DBar 
Event.Pen . HorP:~36 

Event . Pen.VerP:m67 
PUT #l,Event . Pen 

(* An Icon for an Arc is next 
RUN gfx2("arc",25,76,7,4,-14,-8,18,14) 

(*Now we'll fake a spray can 
RUN gfx2("box",21,86,29,93) 
RUN gfx2("bar",24,84,26,86) 
RUN gfx2 ("line", 26,84, 34 , 82) 
RUN gfx2("line",26,84,38,84) 
RUN gfx2("line" , 26,84, 34,85) 

(*We'll let the Letter 'T' be an icon 
(* to represent typing text 
RUN gfx2("curxy",3,12) 
PRINT "T"; 

(*For a freehand icon, we'll use two 
(* crossed arcs 
RUN gfx2("arc" ,2>J,l14, 7 ,4, -14,-8,18,4) 
RUN gfx2("arc" ,3>J,ll>J, 7 ,4,14,8, -18, -4) 

(*Now we'll give you five fill 
(* patterns to choose from 
(* Large Dots First 
RUN gfx2("pattern",2>J4,8) 
RUN gfx2("fill",25,125) 
(* Followed by horizontal lines 
RUN gfx2("pattern",2>J4,3) 
RUN gfx2("fill",25,135) 
(* Now we'll use vertical lines 
RUN gfx2("pattern",2>J4,2) 
RUN gfx2("fill",25,146) 
(* and left slanted lines 
RUN gfx2("pattern",2>J4,5) 
RUN gfx2("fill",25,156) 
(* and finally right slanted lines 
RUN gfx2("pattern" ,2>J4,6) 
RUN gfx2 ("fill", 25 ,172) 
(* You must always return to a solid pattern 

missing is the starting location. We'll 
name our new data type orgin . We'll 
name the memory location where we 
store it hand 1 e : 

TYPE orgin=DP5Code,HanX,HanY: 
INTEGER 
DIM Handle:orgin 

The data field named DP5Code holds 
the OS-9 code required to position the 
data pointer on your screen, $1840 . The 
fields, HanX and HanY store the starting 
location of our line. Let's define the 
starting point of a new line: 

Handle.DPSCode:=$1840 
Handle.HanX:=0 
Handle.HanY:=0 

We can now redraw our line with two 
lines of code. 

PUT IU, Handle 
PUT 1:11, Pen 

But that's too complicated. Why 
don't we design a new data type to hold 
the starting location, the pen and the 
end point of our line. Since the two lines 
above drew a line on the screen when 
we ran them, Drawing seemed like a 
natural name for our new data type. 
Here's what it will look like: 

TYPE Drawing=Loc: orgin; tool: 
object 

We named the field containing the 
starting point Loc - short for location 
since that is what it contains. Likewise, 
we called the field that will hold our pen 
a too 1. Think of it this way: a pen in 
motion - at least in the right hands -
is a tool. 

Now that we have defined most of the 
objects we'll be drawing on the screen, 
we need a place to store our artwork. 
We 'II exercise a small bit of artistic 
license and call it a Picture. In your 
Color Computer it is really an array of 
drawing(s). 

DIM Picture(100) :Drawing 

This statement will reserve I ,200 
bytes of memory for a picture made up 
of up to 100 individual objects . Now, 
here's the magic. What do you think you 
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will need to do to eisplay your picture 
again? You guessed it - one line will do 
it: 

PUT lU, Picture 

Likewise, you can save that same 
picture in a disk file with one statement: 

PUT I:IPi xFile, Picture 

Therein lies the basis for the SaveP i x 
and LoadP i x modules from last month. 
At this point in the KISSDraw evolu­
tion, when you load a picture you have 
saved earlier, it is written into the array 
named Picture over the top of any 
drawings you may have already drawn 
during the session. 

The next step will be to cause the 
LoadP i x routine to add the new objects 
from the file after the last object is 
already in the picture. To do this , we will 
need to get one drawing at a time from 
the file . We can then store it as the next 
"drawing" in our new combined "pic­
ture" and put it on the screen. We are 
going to need to take this approach 
anyway because the data type drawing 
cannot hold all of the objects we pres­
ently create with KISSDraw. 

We can store bars, boxes, circles, 
ellipses and lines. We cannot store arcs, 
text, our freehand drawings or a pat­
terned fill. To store these additional 
objects permanently , we'll need to 
define a new data structure for each . 
Then, we'll place a flag in the DPSCode 
byte of the handle to each drawing 
object that cannot be completed with 
one of the standard tools. 

If that flag is set when we get the 
drawing out of a picture array or a fi le, 
we'll read an additional field in Handle 
that will tell us what to do to draw the 
oddball object. We'll put these addi­
tional parts of the picture - objects 
defined with nonstandard data types 

~Al4 (* before you try to draw again 
~A33 RUN gfx2("pattern" .~.~) 
~A48 
~A49 (*Now we'll draw a menu bar across the top of the screen 
~A82 (* Initially , we'll only put a 'file ' menu on it. 
~AB3 
~AB4 Event.Pen.DCode: - Event.Code.DSetPtr 
~AC9 Event . Pen.HorP :-~ 

~AD7 Event . Pen.VerP :-~ 

~AES PUT #l,Event.Pen 
~AF2 Ev ent . Pen .DGode :-Event.Code . DBar 
~B~7 Event.Pen . HorP :-6 39 
~Bl6 Event.Pen .Ve rP: =B 
~B24 PUT #l,Event.Pen 
~B31 
~832 RUN gfx2("curxy",l~.~) 
~B45 RUN gfx2(" revon") 
~B52 PRINT "File "; 
~BSG RUN gfx2("revoff") 
~B6A END 
~B6G 

L isting 3: I<ISSDrawF i 11 

PROCEDURE KISSDrawFill 
~~~~ (* Procedure to fill an area of the 
~~23 (* screen with a pattern se l ected 
~~44 (* with the high re so lut ion mouse 
~~65 
~~66 TYPE .rodent•Vld ,Act , ToTm: BYTE; Xl: INTEGER; TTTo : BYTE; TSSt: 

~~07 

111108 

11117 
~118 

111>6B 
1116C 

111A7 
~lAS 

111BB 
111BG 
~lGD 

I1 1GE 

112f.!3 
112114 
112110 
11211E 

I NTEGER; CBSA,CBSB , CCtA,CCtB,TTSA,TTSB , TLSA,TLSB :BYTE 

; X2,B DX,B DY :INTEGER; Stat,Res: BYTE; AcX,AcY,WRX,WRY: 

I NTEGER 

TYPE stats-IsEvent,InWindow,InToolBox,InHenuBar , line,box,circle 

,ellipse,bar,arc,fill,text,freehand,RecordOn:BOOLEAN 

TYPE cursor- OutPut,Scale,ScreenType,NoCur,arrow,pencil,cross 

,hourglass,Noicon,TextBar,Scross,Icon,IconBuff , pattern 

, horz line ,vertline,slantright,slantleft,dots :BYTE 

TYPE codes-DArc , DBar,DBox , DCircle , DEllipse,DLine,DPoint,DFill 

,DSetPtr,DPutCur,DSetGur,DLogic,DPattern:INTEGER 

TYPE object-DCode,HorP,VerP:INTEGER 

TYPE orgin-DPSCode,HanX,HanY 

TYPE packet•mou se: rodent; status:stats; pointer :cursor ; Code 

:codes; Pen:object; Handle :orgin 

PARAM Event :packet 

DIM pointers,patternset:BOOLEAN 

DISKMASTER Disk Drive Systems 
Absolutely Without Equal in the COCO World! 

• 20MB SCSI Hard Drive 
• 1 MB High Speed Floppy Drive 
• Hardware Real Time Clock with Battery Backup 
• 3 Hardware Serial Ports 
• Bi-Directional Centronics Compatible Parallel Port 
• Sophisticated OS-9 Drivers by D. P. JOHNSON 
• RAMDISK options up to 1.5MB 
• Expansion Port for additional Floppy Drives 
• Single Cable Interface to COCO 3 
• A VERY HIGH PERFORMANCE, 4 Station, Multi-User System 

can easily be assembled using a DISKMASTER System. 

TMM/HEMPHILL ELECTRONICS, INC 

The PLUS 100- The PREMIER 512K 
Memory Expansion for the COCO 3. 

4480 Shopping Lane 

Simi Valley, CA 93063 
(805) 581-0885 

Brochures and price list available on request. (Mon. thru Thurs., 1:30 to 4:30PM Pacific Time) 
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~2 1 9 

~21A 

~22 j;l 
j;J 22 6 
~ 227 

~26~ 
~281 

~282 

~28C 

~28E 

~298 
j;I2AA 
j;I2Bj;l 

~2D 3 
~2D 7 

~2DD 

j;1 3 ~ j;l 

~3~2 
j;132j;J 
j;l321 
j;J32A 
~349 

j;1371 

~393 

~3Cl 

j;I3C5 

j;1 3E4 
j;14 l j;l 
j;l414 

j;J433 

j;J 464 
j;l468 
.'J47A 

.'J4AA 
j;I4AE" 
.'f4E.'f 
SJ4E6 
j;I 4E8 
j;I 4EA 
.'J4 EC 
SJ4EE 
SJ4Fj;l 
.'f4F2 
j;I4F6 
j;I4F7 
~511 
.'J528 
.'1529 
.'f5 2B 
j;J535 

patternset:•FALSE 
pointers: - FALSE 

(* First, we must select the pattern we wa nt to fill with 
(* This means we must point to it 

WHILE NOT(patternset) DO 
REPEAT 

RUN getKISSMouse(Event) 
IF Event.mouse.AcX<4~ THEN 

pointers:•TRUE 
RUN gfx2("gcset",Event . pointer . IconBuff,Event . pointer.arrow 

ELSE 
pointers:-FALSE 
RUN gfx2("gcset 11 ,Event . point er . I c onBuff , Event . pointer. No i con 

) 
END IF 

UNTIL Event.mouse.CBSA<>~ OR Event . mouse. CCtA<>~ 

IF pointers THEN 
IF Event.mouse.AcY>llB AND Event.mouse .AcY<l3j;l THEN 

RUN gfx2("pattern",2j;l4,8) \pa tt ernset:•TRUE \REM Large Dots 
ELSE IF Event.mouse.AcY>l3~ AND Event.mouse.AcY<l42 THEN 

RUN gfx2("pattern",2~4,3) \patt ernse t:-TRUE \REM Horizont al l i n es 
ELSE 

IF Event.mouse.AcY>l42 AND Event . mous e.AcY<l54 THEN 

RUN gfx2("pattern" , 2.'f4,2) \ patterns e t: - TRUE \ REM Vertica l l i nes 
ELSE 

IF Event . mouse.AcY>l54 AND Event. mouse.AcY<l66 THEN 

RUN gfx2("pattern",2.'f4 , 6) \patternset: - TRUE \REM 

Right Slanted Lines 
ELSE 

IF Event . mouse .AcY>l66 THEN 
RUN gfx2("pattern",2.'f4,5) \patternset :-TRUE \REM 

Left Slanted Lines 
ELSE 

RUN gfx2("pattern",.'f,.'f) \REM make sure pattern is solid 
patternset:•FALSE 

END IF 
END IF 

END IF 
END IF 

END IF 
END IF 

ENDWHILE 

(* We have the pattern now 
(* Let's do actual fill 

REPEAT 
RUN getKISSMouse(Event) 

out to the file immediately after the 
main part of the picture. We should still 
be able to put all of our a rtwork in a 
file with one line of code. We 'lljust need 
to get it out one drawing at a time. At 
least that's the present theory. Hope­
fully, the next brick wall we run into 
won't be too strong. 

Other News 
We have received several care pack­

ages from Steve Goldberg during the 
past month. Included was a slick direc­
tory sorting utility. We'll try to get so me 
more of his work published soon . 

Bob Rosen at Spectrum Projects , 
P .O. Box 264, Howard Bea ch , NY 
11414, also sent several disks. He 's 
offering a new RAM disk package for 
a 512K Color Computer 3. The package 
was written by Denny Skala, who has 
contributed several programs to this 
column during the past several years , 
and includes drivers for both Level I 
and Level II OS-9. 

With Level I1 you can choose be­
tween device descriptors th at give you 
64K, 128K, 192Kor256KofRAMdisk. 
It even includes an option that makes 
an attempt at recovering the informa­
tion in your RAM disk after a system 
crash. That's handy! A Dup utility 
supplied with the RAM disk program 
is designed to repl ace the sta ndard 
Microware j Tandy BackUp program ­
except the two disks do not need to be 
formatted identically with Ro se n's 
package. Dup is provided to give you a 
quick way to transfer an entire RAM 
disk to a flopp y dis k and vice versa, 
regardless of the format of either. All in 
all, it's quite a bargain at $29 .95 . 

Rosen also has a handy Fastdupe 
program that can format and back up 
your OS-9 Level II disks - up to four 
drives at a time - in less than five 
minutes. It's good to see companies like 
Spectrum supporting OS-9 Level II. D 

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

PC·XFER UTILITIES- Utilities to read/write and format ss MS· 
DOSTM diskettes on CoCo under OS-9. $45.00 (requires SDISK) 

CCRD 512K Byte RAM DISK CARTRIDGE-Requires RS Multipak 
interface, two units may be used together for 1MB RAM disk. 
Addressing is switch selectable. OS-91evel1 and 2 driver and test 
software included. $169.00 

All disk prices are for CoCo OS-9 format; for other formats, specify 
and add $2.00 each. Order prepaid or COD, VISA/MC accepted, add 
$1.50 S&H for software, $5.00 for CCRD; actual charges added for 
COD. 

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

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

OS-9 is a trademark of Mlc roware and Moto ro la Inc. 
MS-DOS is a trademark of Microsoft , Inc. 
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OS-9-
Catch the Wave 
(But Read the Manual!) 

By Cray Augsburg 
Rainbow Technical Editor 

Because of the recent emphasis on OS-9 
throughout the CoCo Community, 

many people have decided to "get their feet 
wet." But this decision has often yielded 
soggy results. 

Beginners become confused and feel quite 
overwhelmed by the intellectual "require­
ments" OS-9 places on the user. Most of 
these people have used Disk BASIC with their 
CoCos for some time and have become 
accustomed to the limited system control it 
allows. ·Many CoCoists have been able to 
sidestep these limitations and find unique 
ways to perform specific tasks. Others just 
accept what they see. 

Why has the need to learn about OS-9 
suddenly become a major force throughout 
the Community? The power and flexibility 
of OS-9 are often touted to non OS-9 users. 
Wherever you turn you hear that OS-9 is the 
wave of the future. People are jumping to 
learn all they can for fear of falling behind. 

Personally, I feel OS-9 presents a very 
important option for Color Computer 
owners as well as users of other systems. Call 
it a gateway to knowledge, if you will. 
However, such knowledge does not come 
about without some struggle. We receive 
many calls from OS-9 newcomers that bring 
this point home daily. 

The purpose of this article is to address 
some of the problems most frequently 
encountered by beginners in their attempts 
with OS-9 and to provide clarification to the 
new OS-9 user. Notice that I use the word 
"clarification." Although I understand OS-
9, I realize the documentation that accom­
panies it sometimes seems vague and is often 
difficult to follow. Yet, there is no substitu­
tion for reading the manual. It bothers me 
to answer basic questions with, "Here is the 
answer, but you could have found it on Page 
such-and-such of the manual." Mind you, I 
am not saying you shouldn't ask questions. 
However, I sometimes feel that people try to 
take the easy way out. They avoid the 
manual and, therefore, avoid learning the 
process by which they can help themselves. 

I am not an OS-9 "expert." I am just 
someone who has opened his mind to learn­
ing. In some ways, I will always consider 
myself a beginner. But I have surmounted 
each problem that has stood in my way. 
When I learned OS-9, I had no one to turn 
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~536 IF Event.mouse.AcX<4~ OR Event.mouse . AcY<l~ THEN 
~555 RUN gfx2 ( "gcset" ,Event. pointer . IconBuff, Event . pointer . arrow 

~578 ELSE 
~5 7C RUN gfx2( "gcset", Event. pointer. IconBuff, Event. pointer. Scross 

~59F ENDIF 
~SAl 
~5A2 UNTIL Event.mouse.CBSA<>~ AND Event . mouse.AcX>4~ 

~SG~ 
~5Gl Event.Pen.DCode:-Event . Code.DSetPtr 
~5D6 Event.Pen.HorP:-Event.mouse.AcX 
~SEB Event.Pen . VerP:-Event.mouse.AcY 
~6~~ PUT #l,Event . Pen 
~6~D Event.Pen.DGode:-Event.Gode.DFill 
~622 Event . Pen.HorP:-~ 

~63~ Event.Pen.VerP:-~ 

~63E PUT # l,Event . Pen 
~64B REM We must always reset to solid pattern 
~673 RUN gfx2("pattern",Event.pointer.NoGur,Event.pointer.NoGur) 

~698 END 
~69A 

Listing 4: SetUpMouse 

PROCEDURE 

~~~~ 
~~2F 
~~62 
~~99 
~~D3 
~l~D 
~l3F 

~lSB 

~lSC 

~194 

~lCA 

~1F6 

~1F7 

~21C 

~21D 

~226 

~22D 
~22E 

~25~ 
~251 

~25C 
~268 

~274 

~28~ 
~288 
~289 

~298 

~299 

~29B 

~29C 

SetUpMouse 
(* This procedure uses the program 'SysCall' to 
(* do a set status call which sets up OS-9 to treat 
('~ the Color Computer Mouse as a high resolution device 
(* using the right joystick port . Because, this change is 
(* s.ystemwide, another program using the mouse later would 
(* also need to know how to use the optional high 
(* resolution mouse adapter. 

(* Since this set status call is also used to change the 
(* key repeat start constant and dela.y speed, it tells 
(* OS-9 to leave those parameters unchanged. 

TYPE registers=cc,a,b,dp:BYTE; x,.y,u:INTEGER 

DIM regs:registers 
DIM callcode:BYTE 

(* Now set up the mouse parameters 

regs.a:-~ 

regs . b:=$94 
regs.x:-$~1~1 

regs.y:-$FFFF 
callcode:-$8E 

RUN syscall(callcode,regs) 

END 

Listing 5: Which Too 1 

PROCEDURE WhichTool 
~~~~ (* Procedure to determine which tool 
~~24 (* artist wants to draw with 
~~4~ 
~~41 TYPE rodent~Vld,Act,ToTm:BYTE; Xl:INTEGER; TTTo :BYTE; TSSt : 

INTEGER; CBSA,CBSB,CCtA,CCtB,TTSA,TTSB,TLSA,TLSB :BYTE 

; X2,BDX,BDY:INTEGER; Stat,Res:BYTE; AcX , AcY,WRX,WRY: 

INTEGER 
~~B2 
~~B3 TYPE stats-IsEvent,InWindow,InToolBox,InMenuBar,line , b ox,circle 

,ellipse,bar,arc,fill,text,freehand,RecordOn:BOOLEAN 
~~F2 
~~F3 TYPE cursor~OutPut,Scale,ScreenType,NoCur,arrow,pencil,cross 



FHL Introduces Two New 
OS9Computers 

QT20xr 
The QT 2Dxr is our new high capacity, high speed ser­
ies of 68020 based computers. Housed in a rack mount­
able heavy duty chassis, the QT 2Dxr series is built for 
speed. All systems feature the 16 Mhz MC 68020 with 
math coprocessor option. DMA on all drives. Expanda­
ble to 14 1/2 Megabytes of RAM and more than 30 us­
ers. All systems include the OS9 Professional Operating 
System with the 68020 C compiler, Basic plus backup 
and communications packages. 

System #1 features; 
85 Meg high speed drive 
2 1/2 Megabytes of RAM 
10 Serial ports (users) 
4 Terminals and all cables. 
$8,995.00 

System #2 features; 
280 Meg very high speed drive 
Streaming tape backup 
14 1/2 Megabytes of RAM 
30 Serial ports (users) 
20 Terminals and all cables 
$28,995.00 

The QT 20xr computers are custom made to 
order. Write or call for a quote on other config­
urations. Terms prepaid, delivery is 4 to 6 
weeks average. 

QTOOx 
The QT DDx (double oh x) is our new 68000 based 
computer. The QT DDx has 8 serial ports (users), 3 par­
allel ports, a 30 megabyte hard disk, a 720K floppy 
drive, 1 024K RAM, and ·a real time battery backed clock. 
In addition to all this the case will support 4 Half Height 
drives and other new boards now available. All of the 
above for; 

only $2995! 

Lest we forget, we also include the 059 Professional 
Operating System with umacs screen editor, assembler 
and all the utilities. If that's not enough, we also include 
the Unix V compatible C compiler and Basic! We also in­
clude floppy disk backup and communications software. 

You have your choice of 3.5" or 5.25" drives. Other hard 
drive sizes are also available, as well as tape backup sys­
tems. 

If you've been waiting for the right reason to move up to 
059/68000 and the MC6BOOO then this has got to be 
it. No other system offers so much for so little. Call to or­
der or for more information TODAY!!! 

Frank Hogg Laboratory, Inc. 
770 James St., Syracuse, NY 13203 
Telex 646740- FAX 315/474-8225 

315/474-7856 



to for answers. I learned how and why OS-
9 does what it does through a lot of head­
scratching and , most of all, from reading the 
manual. 

OK. I'll get off my soapbox now and look 
at some common problems. I'll try to cover 
only the pertinent aspects of OS-9 as they 
relate to the CoCo and the CoCo Commu­
nity. Keep in mind, however, that OS-9 is 
available for other computer systems. It was 
available for some of these systems before 
it was available for the CoCo. We are not 
the first people to utilize OS-9, and OS-9 was 
not written just for the Color Computer. 

OS-9 beginners are often confused about 
what OS-9 is, exactly. To set the record 
straight, OS-9 is an operating system. It is 
not a language. We write programs in 
languages such as assembly, BASIC and C. 
We do not write programs in OS-9. 

In general, OS-9 is a group of programs 
that allow us to communicate with the 
CoCo. These programs, which perform 
many other tasks, also allow the CoCo to 
communicate with its peripherals (disk 
drives, printers, etc.) in an effort to make our 
communication with the system easier and 
more productive and enjoyable. We can 
write programs in many computer languages 
while in this OS-9 environment, and compile 
and execute them there. But it is important 
to understand that OS-9 is the environment, 
not the language or compiler. 

There is still some confusion about which 
version / level of OS-9 works on which 
CoCo. OS-9 is available for the CoCo in two 
different levels. Level I was the first level 
available for the CoCo Community. It was 
designed to run on the CoCo 1 and CoCo 
2. OS-9 Level Ii was designed to .operate on 
the CoCo 3, and to take advantage of its 
enhanced abilities. The major differences 
between Level l and Level II are windows 
and memory management. 

OS-9 Level I has limited graphics support 
and does not include built-in windows. Level 
I is also designed for a computer system . 
containing only 64K of addressable RAM. 
Level II includes enhanced support for 
graphics . It also ailows the creation of 
windows, which enables the user to set up 
several "mini-terminals," each running a 
different task , all on the same screen . 
Finally, Level II on the CoCo 3 supports 
5!2K memory. This is accomplished via 
software / hardware "trickery" and is not 
really all that complicated. While it may be 
wise to have some understanding of this 
process, it is not something the user must 
constantly be aware of. 

It is possible to use OS-9 Level I on the 
CoCo 3. However, the only version that will 
directly boot on the CoCo 3 is Version 
2.00.00. This version of Level I is available 
through Radio Shack Computer Centers as 
an upgrade to the OS-9 package and costs 
$24.95. It does not offer the windowing 
environment and will not support anything 
more than 64K of RAM in your CoCo 3. 

The aspect of OS-9 (levels I and II) that 
seems to trip up beginners most often is 
directory structure. OS-9 uses what is 
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~146 

~147 

~182 

~183 

~196 

~197 

~lAA 
~lAB 

~lE~ 
~1El 
~lEA 

~lEB 

~2~A 
~217 

~219 

~21D 

~22A 

~22C 

~22D 
~24C 

~259 

~25B 

~25F 

~26C 

~26E 

~26F 

~28E 

~29B 

~29D 

~2Al 

~2A3 

~2A4 

~2C3 

~2D~ 
~2D2 

~2D6 

~2E3 

~2E5 

~2E6 

~3~5 
~312 

~314 

~318 

~325 

~327 

~328 

~347 

~354 

~356 

~35A 

~367 

~369 

~36A 

~389 

~396 

j1398 
~39C 

~3A9 

~3AB 

~3AC 

~3GB 

~3D8 

~3DA 

~3DE 

~3EB 

~3ED 

~3EE 

~4~D 
~41A 

~41C 

~42~ 
~42D 

~42F 

~431 

,hourglass,Noicon,TextBar ,Scross,Icon,IconBuff,pattern 

,horz1ine,vertline,s1antright,s1ant1eft,dots:BYTE 

TYPE codes~DArc,DBar,DBox,DCirc1e,DE11ipse,DLine,DPoint,DFil1 

,DSetPtr,DPutCur,DSetCur,DLogic,DPattern:INTEGER 

TYPE object~DCode,HorP,VerP:INTEGER 

TYPE orgin~DPSCode,HanX,HanY:INTEGER 

TYPE packet=mouse:rodent; status:stats; pointer:cursor; Code 

:codes; Pen:object; Hand1e:orgin 

PARAM Event:packet 

IF Event.mouse.AcY>l~ AND Event.mouse.AcY<22 THEN 
Event.status . 1ine:=TRUE 
END 

ELSE 
Event.status.1ine:=FALSE 

END IF 

IF Event.mouse.AcY>22 AND Event.mouse.AcY<34 THEN 
Event.status.box:=TRUE 
END 

ELSE 
Event.status . box:-FALSE 

END IF 

IF Event.mouse.AcY>34 AND Event.mouse.AcY<46 THEN 
Event.status.circ1e:=TRUE 
END 

ELSE 
END IF 

IF Event.mouse.AcY>46 AND Event.mouse.AcY<58 THEN 
Event.status.e11ipse :=TRUE 
END 

ELSE 
Event . status . e11ipse:-FALSE 

END IF 

IF Event.mouse.AcY>58 AND Event.mouse.AcY<7~ THEN 
Event . status.bar:=TRUE 
END 

ELSE 
Event.status.bar :=FALSE 

END IF 

IF Event.mouse.AcY>7~ AND Event . mouse . AcY<82 THEN 
Event . status . arc:=TRUE 
END 

ELSE 
Event.status.arc:=FALSE 

END IF 

IF Event.mouse.AcY>82 AND Event.mouse . AcY<94 THEN 
Everit.status.fil1:=TRUE 
END 

ELSE 
Event.status.fi11:=FALSE 

END IF 

IF Event.mouse.AcY>94 AND Event . mouse.AcY<1~6 THEN 
Event . status.text :=TRUE 
END 

ELSE 
Event.status.text:=FALSE 

END IF 

IF Event.mouse.AcY>1~6 AND Event.mouse.AcY<l18 THEN 
Event.status.freehand:=TRUE 
END 

ELSE 
Event.status.freehand:=FALSE 

END IF 
END 



Listing 6: DoEvent 

PROCEDURE DoEvent 
~~~~ (* Procedure that runs the proper tool program 
f,J~2E 

~~2F TYPE rodent=Vld,Act,ToTm:BYTE; Xl:INTEGER; TTTo : BYTE; TSSt: 

INTEGER; CBSA,CBSB,CCtA,CCtB,TTSA,TTSB,TLSA,TLSB:BYTE 

; X2,BOX,BOY:INTEGER; Stat,Res:BYTE; AcX,AcY,WRX,WRY: 

INTEGER 
~~A~ 
~~Al TYPE stats=IsEvent,InWindow,InToolBox,InMenuBar,line,box,circle 

,ellipse,bar,arc,fill,text,freehand,RecordOn:BOOLEAN 
~~E~ 
~~El TYPE cursor=OutPut,Scale,ScreenType,NoCur,arrow,pencil,cross 

f,Jl34 
~135 

~17~ 
~171 
~184 
~185 

~198 

~199 

~lCE 

~lCF 

~1D8 

~109 

~1E8 

~1F2 
~lFF 

~2~3 
~2~5 
~2~6 
~215 

~21F 

~22C 

~23~ 
~232 

~233 

~242 

~24C 

~259 

~250 

~25F 

~26~ 
~26F 

~279 

~286 

~28A 

~28C 

~280 

~29C 

~2A6 

~2B3 
~2B7 

~2B9 

~2BA 

~2C9 

~203 

~2E~ 
~2E4 

~2E6 
~2E7 

~2F6 

~3~~ 
j13j1D 
!1311 
!1313 

,hourglass,Noicon,TextBar,Scross,Icon,IconBuff,pattern 

,horzline,vertline,slantright,slantleft,dots:BYTE 

TYPE codes=OArc,DBar,DBox,DCircle,DEllipse,DLine,DPoint,DFill 

,DSetPtr,DPutCur,DSetCur,DLogic,DPattern:INTEGER 

TYPE object=DCode,HorP,VerP:INTEGER 

TYPE orgin=OPSCode,HanX,HanY:INTEGER 

TYPE packet=mouse:rodent; status : stats; pointer:cursor; Code 

:codes; Pen: object; Handle: or.gin 

PARAM Event:packet 

IF Event.status . line THEN 
RUN KISSdrawline(Event) 
Event.status.line:=FALSE 
GOTO lj1~ 

ENOIF 

IF Event.sta t us.box THEN 
RUN KISSOrawbox(Event) 
Event.status.box:=FALSE 
GOTO 1~~ 

END IF 

IF Event . status . circle THEN 
RUN KISSOrawCircle(Event) 
Event.status.circle:=FALSE 
GOTO 1~~ 

ENOIF 

IF Event . status.ellipse THEN 
RUN KISSOrawEllipse(Event) 
Event .s tatus . ellipse :=FALSE 
GOTO lj1~ 

ENOIF 

IF Event.status.bar THEN 
RUN KISSOrawBar(Event) 
Event .s tatus.bar:=FALSE 
GOTO 1~~ 

ENOIF 

IF Event.status .arc THEN 
RUN KISSDrawArc(Event) 
Event.status.arc:=FALSE 
GOTO 1~~ 

ENOIF 

IF Event.status.fill THEN 
RUN KISSOrawFill(Event) 
Event . status.fill:-FALSE 
GOTO lj1~ 

ENOIF 

referred to as a hierarchical directory struc­
ture. As many of you are aware, this type 
of structure resembles a tree that has been 
turned upside do>Nn. The root (main direc­
tory) is at the top and the many branches 
(subdirectories and files) are below it. 

Aside from the use of shortcuts, which will 
take a little time to learn, you must use what 
is called a pathlist to access any given file in 
the structure. A full pathlist indicates the 
device on which the file is located. In most 
cases, this means, "What drive holds the disk 
on which the file resides?" The answer to this 
will usually be I dO or I d I. Following the 
device will be a complete list of all directories 
you must go through in order to reach the 
file. Finally, the pathlist includes the name 
of the actual file. 

One way to visualize the pathlist in terms 
of the tree is to imagine yourself "climbing" 
the upside-down tree from top to bottom. 
You start at the root (in nearly every case, 
the root directory is the same as the device) 
and include every branch yoti must grab 
onto in order to reach the file in question. 
All of the directory names and filenames in 
the pathlist must be separated with slashes . 
Also, the path list cannot contain any spaces. 
If it does, OS-9 will interpret the pathlist 
incorrectly and the attempt will result in an 
error. 

I am not going to give an example of the 
hierarchical directory structure concept. I 
feel the manual contains more than enough 
examples. I will give you an example of a 
generic pathlist and point out its major 
components, though . 

subdirectories 

I \ 

\ 
root directory 

or dev ice 
file in 

question 

One of the most difficult things for expe­
rienced users of Disk BASIC to get used to 
is that entering di r under OS-9 yields only 
the files and subdirectories in the current 
directory, and not a list ing ofthe entire disk. 
Each of the subdirectories within your 
current directory may contain several files. 
So, what you are really seeing when you 
enter d i r may be only the tip of the iceberg 
as far as seeing the number of files that 
actually reside on the disk. 

To find out what files are in a subdirectory 
of your current directory, you can simply 
type d i r, followed by a space, followed by 
a pathlist which ends in the name of the 
subdirectory in question. Note that you 
must include a space between a command 
and a pathlist. In the above example, we 
could get a directory of the contents of the 
subdirectory 5UBDIR2 by entering: 

dir /dl/SU80IRV5UBDIR2 
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Let's assume you have OS-9 up and 
running and you want to see what's in the 
SOURCE subdirectory on this month's RAIN­
BOW ON DlSK. You pull the OS-9 System 
'Master backup out of Drive 0, pop in 
RAINBOW ON DISK and enter d i r /d0/ 
SOURCE. After a few seconds of drive sounds 
you are greeted with the ever-present Error 
216. You run to the manual and discovert hat 
Error 216 (get used to it because you'll be' 
seeing quite a few of these) translates to 
,''Pathname not fo).lnd." You immediately 
say, "But I typed in the correct pathlist!" 
Then you assume R.AINBOW must somehow 
have forgotten to put the SOURCE subdirec­
tory on the disk. 

What the error message is really telling 
you is one of two things: 1) OS-9 couldn't 
find the d i r command; or 2) OS-9 couldn't 
find any one of the components in the 
pathlist. Either of these possibilities could be 
caused by a typographical error. They could 
also be caused by one ofthe items (command 
or pathlist component) not actually being 
there. 

I will venture a wild guess . If your typing 
was absolutely correct, and all spaces and 
slashes were included, chances are OS-9 
couldn't find the original command - in 
this case, d i r. Chances are pretty good that 
you are using OS-9 Level I, as well. Before 
OS-9 can execute a command, it looks to see 
if that command has been loaded into 
memory. If OS-9 can locate the command in 
memory, it will be executed. If the command 
isn't in memory, OS-9 will try to load it and 
execute it from the current execution direc­
tory. If the system cannot find the command 
in the execution directory, one last attempt 
will be made. OS-9 will try to load and 
execute the command from the current data 
directory. If all of these attempts fail and OS-
9 can't locate the command you entered, the 
system will report an Error 216. 

Unless you loaded the dir command into 
memory from disk before you replaced your 
system disk with RAINBOW ON DISK, you will 
get Error 216. What has happened is that 
OS-9 went looking on RAINBOW ON DISK for 
the dir command. I guarantee you OS-9 
won't ever find it there. Level II users won't 
have this problem with the di r command, 
since Level II loads several commands into 
memory when you first boot it. However, 
keep this in mind, as it can occur with any 
command. 

That's all I have room for this month, but 
I want to leave you with a few challenges 
before I go. Learn all you can about OS-9's 
directory structure, what the chd and chx 
commands are for, and discover how to use 
the two commands to your advantage. You 
might want to look into what is meant by 
current execution directory and current data 
directory. Discover the differences between 
them. If you take the time and learn to learn, 
you will quickly go beyond all those nasty 
errors and begin to see the true power of the 
system. And you can say you taught your­
self. 
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jjl314 
jjl323 
jjl32D 
jjl33A 
jjl33E 
jjl34jjl 
jjl341 
jjl35jjl 
jjl35A 
jjl367 
jjl369 
jjl36A ljjljjl 
jjl37A 
jjl387 
jjl394 
jjl396 
jjl397 

IF Event.status.text THEN 
RUN KISSHandl eText(Event) 
Event.status.text:=FALSE 
GOTO ljjljjl 

END IF 

IF Event . status.freehand THEN 
RUN KISSFreehand(Event) 
Event.status.freehand:-FALSE 

END IF 

Event . status.IsEvent:=FALSE 
Event.status.InTool Box:=FALSE 
Event.status . InMenuBar:=FALSE 
END 

Listing 7: I<ISSDrawBox 

PROCEDURE 
jjljjljjljjl 
jjljjl2C 
)l)l4B 
jjl)l4C 

jjljj!BD 

KISSDrawBox 
(* Progran to draw a box at location pointed 
(* to by high resolution mouse. 

TYPE rodent=Vld,Act,ToTm:BYTE; Xl:INTEGER; TTTo:BYTE; TSSt: 

INTEGER; CBSA,CBSB,CCtA,CCtB,TTSA,TTSB,TLSA,TLSB:BYTE 

; X2,BDX,BDY:INTEGER; Stat,Res:BYTE; AcX,AcY,WRX,WRY: 

INTEGER 

jjljj!BE TYPE stats=IsEvent,InWindow,InToolBox,InMenuBar,line,box ,c i rcle 

,ellipse,bar,arc,fill,text,freehand,RecordOn:BOOLEAN 
jjljj!FD 
jjljj!FE TYPE cursor=OutPut,Scale,ScreenType, NoCur,arrow,pencil,cross 

,hourglass,Noicon,TextBar,Scross,Icon,IconBuff,pattern 

,horzline,vertline,slantright,slantleft,dots:BYTE 
jill 51 
jjll52 TYPE codes~DArc,DBar,DBox,DCircle,DEllipse,DLine,DPoint,DFill 

,DSetPtr,DPutCur,DSetCur,DLogic,DPattern:INTEGER 
jjll8D 
jjll8E TYPE object=DCode,HorP,VerP:INTEGER 
jjllAl 
jjllA2 TYPE orgin-DPSCode,HanX,HanY:INTEGER 
jjllBS 
jjllB6 TYPE packet=mouse:rodent; status:stats; pointer:cursor; Code 

:codes; Pen:object; Handle:orgin 
jjllEB 
jjllEC PARAM Event:packet 
jjllFS 
jjllF6 DIM StartX,StartY,CurrX,CurrY:INTEGER 
jjl2jjl9 
jjl2jj!A (* Enable XOR logic 
jjl21E 
jjl21F RUN gfx2("logic","xor") 
jjl232 
jjl233 REPEAT 
jjl235 RUN getKISSmouse(Event) 
jjl23F UNTIL Event.mouse.CBSA<>)l AND Event .mouse.AcX>4)l 
jjl25D 
jjl25E StartX :=Event.mouse.BDX 
jjl26C StartY:=Event.mouse.BDY 
jjl27A CurrX:=StartX 
jjl282 CurrY:~StartY 

jjl28A 
jjl28B Event.Handle.HanX:=StartX 
jjl29A Event.Handle.HanY:=StartY 
jjl2A9 PUT #l,Event.Handle 
jjl2B6 
~2B7 WHILE Event.mous e .CBSA<>~ DO 
jjl2C9 RUN getKISSmouse(Event) 
jjl2D3 Event.Pen.DCode:=Event.Code.DBox 
jjl2E8 IF CurrX<>Event.mouse.AcX OR CurrY<>Event.mouse.AcY THEN 
jjl3jjl9 



IJ31JA 
jJ344 
IJ362 
IJ36F 
IJ371J 
IJ38B 
IJ399 
jJ3A7 
jJ3A8 . 
IJ3C4 
IJ3E2 
jJ3EF 
IJ3Fl 
IJ3F5 
IJ3F6 
IJ41J9 
IJ416 
jJ418 
IJ419 

REM If box has changed erase the old one by drawing over it 
Event.Pen . HorP:=CurrX \Event.Pen . VerP :=CurrY 
PUT #l,Event.Pen 

REM Save location of new box 
.CurrX : =Event . mouse . AcX 
CurrY : =Event .mouse . AcY 

REM And put it on the screen 
Event . Pen.HorP:=CurrX \Event.Pen.VerP:=CurrY 
PUT #l,Event.Pen 

END IF 
ENDWHILE 

RUN gfx2("logic","off") 
PUT #l,Event.Pen 
END 

Listing 8: I<I55Drawline 

PROCEDURE 
IJIJIJIJ 
IJIJ2D 
' IJIJ4C 
iJjJ4D 

IJjJBE 
IJjJBF 

IJIJFE 
IJIJFF 

~152 
jJ153 

jJl8E 
jJ18F 
jJlA2 
JHA3 
JHB6 
jJlB7 

IJlEC 
91ED 
IJlF6 
jJlF7 
921JA 
92JJB 
921E 
921F 
jJ221 
jJ22B 
jJ249 
924A 
925F 
9274 
jJ281 
9282 
iJ29jJ 
jJ29E 
929F 
92Bl 
92BB 
IJ2DIJ 
)1 2Fl 

KISSdrawline 
(* Program to draw a line at location pointed 
(*to by high resolution mouse. 

TYPE rodent=Vld,Act,ToTm:BYTE; Xl : INTEGER; TTTo : BYTE; TSSt : 

INTEGER; CBSA,CBSB,CCtA,CCtB,TTSA , TTSB,TLSA , TLSB :BYTE 

; X2,BDX,BDY:INTEGER; Stat,Res:BYTE ; AcX,AcY,WRX,WRY : 

INTEGER 

TYPE stats=IsEvent,InWindow,InToolBox,InMenuBar , line,box,circle 

,ellipse,bar,arc,fill,text,freehand,RecordOn:BOOLEAN 

TYPE cursor=OutPut,Scale,ScreenType , NoCur,arrow,pencil,cross 

,hourglass,Noicon,TextBar , Scross,Icon,IconBuff,pattern 

,horzline,vertline,slantright,slantleft,dots : BYTE 

TYPE codes~DArc,DBar,DBox,DCircle,DEllipse,DLine,DPoint , DFill 

,DSetPtr , DPutCur ,DSetCur,DLogic,DPattern:INTEGER 

TYPE object=DCode,HorP,VerP:INTEGER 

TYPE orgin=DPSCode,HanX,HanY:INTEGER 

TYPE packet=mouse:rodent; status:stats; pointer:cursor ; Code 

:codes; Pen :object; Handle:orgin 

PARAM Event : packet 

DIM StartX,StartY,CurrX,CurrY:INTEQER 

RUN gfx2("logic","xor") 

REPEAT 
RUN getKISSmouse(Event) 

UNTIL Event.mouse . CBSA<>jJ AND Event.mouse.AcX>4jJ 

Event.Handle . HanX :=Event . mouse . BDX 
Event . Handle . HanY:-Event.mouse.BDY 
PUT #l,Event.Handle 

CurrX :~Event . mouse.AcX 

CurrY:-Event .mouse .AcY 

WHILE Event.mouse.CBSA<>)I DO 
RUN getKISSmouse(Event) 
Event . Pen.DCode :=Event . Code . DLine 
IF CurrX<>Event . mouse .AcX OR GurrY<>Event .mouse .AcY THEN 

Modification . .. 

Solitaire Upgrade 
Automatic Finish 

By Tudor Jones 

In reference to "The Solitary En­
deavor" (December 1986, Page 76), 
please find a revision to Line 280 of 
the program listing, and additional 
lines 282, 285 and 288, and 1260 to 
1390. 

28~ IF DECK(l)>~THEN288 
282 N=~:FORI=4~T0262STEP37:IF PP 
OINT(I,43)=~THEN I=262:N=1 
285 NEXT:IF N=~THEN126~ 
288 XC=165:YC=1:GOSUB13~:IF STAC 
K(1)+STACK(2)+STACK(3)+STACK(4)= 
52THEN3~~ELSE XC=166:YC=15:GOSUB 
11~ 

126~ XC=165:YC=~:GOSUB13~:FORF=1 

T07:I=2~ 
127~ IF COL(F,I)=~THEN I=I-1 ELS 
E P(F)=I:GOT0129~ 
128~ IF I>~THEN127~ 
129~ NEXT 
13~~ IF STACK(1)+STACK(2)+STACK( 
3)+STACK(4)=52THEN3~~ 
131~ IF INKEY$= 11 Q 11 THEN1~ 
132~ FOR F=1T07.:I=P(F) :IF !=~THE 
N139~ 
133~ CARD=COL(F,I):N=CARD:GOSUB7 
~:IF RANK<>STACK(SUIT)+1THEN139~ 
134~ XC=F*37-36:YC=YC(F) :GOSUB13 
~ 
135~ COL(F,I)=~:IF YC(F)>45THEN 
YC(F)=YC(F)-9 
136~ IF COL(F,I)=~THEN YC=45:GOS 
UB13~:GOT0138~ 
137~ CARD=COL(F,I-1):GOSUB7~:YC= 

YC(F):GOSUB14~:P(F)=P(F)-1 
138~ CARD=N:GOSUB7~:STACK(SUIT)= 

STACK(SUIT)+1:XC=SUIT*38-24:YC=~ 
:GOSUB13~:GOSUB14~ 

139~ NEXT:GOT013~~ 

When all the cards at the top of 
columns 2 to 7 have been exposed , 
and no cards remain in the deck, this 
added routine automatically scans 
all seven columns in turn, moving the 
eligible cards to the top stacks until 
all the columns are empty. 

Be careful when typing in these 
extra lines . After all, you are not 
going to get too ·many chances to 
correct them! Also, do not renumber 
the program after keying in these 
additions. 

Many thanks to Mr. Vincenti ohn­
son, of St. Paul, Minnesota, for 
suggesting this enhancement. 
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Submitting 
Material 

To Rainbow 
Contributions to THE RAINBOW 

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

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

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

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

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

Please do not submit material 
currently submitted to another 
publication. 
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)l2F2 REM Erase old line by drawing over it 
)}316 Event . Pen .HorP: =CurrX \Event.Pen.VerP : =CurrY 
)}334 PUT #l,Event.Pen 
)}341 
)}342 REM Save position of current line 
)}362 CurrX:=Event.mouse.AcX \CurrY :=Event.mouse.AcY 
)l37E 
)l37F REM And, draw line in new position 
)l3A)l Event.Pen.HorP: • CurrX \Event.Pen.VerP:=CurrY " 
)l3BE pUT #l,Event.Pen 
)l3CB ENDIF 
)l3CD ENDWHILE 
)l3Dl RUN gfx2("logic","off") 
)l3E4 PUT #l,Event.Pen 
)l3Fl END 

Listing 9: I<ISSDrawCircle 

PROCEDURE 
)l)l)l)l 
)l)l2F 
)l)l4E 
)l)l4F 

)l)lC)l 

KISSDrawCircle 
( '~ Program to draw a circle at location pointed 
(* to by high resolution mouse. 

TYPE rodent=Vld,Act,ToTm:BYTE; Xl:INTEGER; TTTo:BYTE; TSSt: 

INTEGER; CBSA,CBSB,CCtA,CCtB,TTSA,TTSB,TLSA,TLSB:BYTE 

;· X2,BDX,BDY:INTEGER; Stat,Res:BYTE; AcX,AcY,WR.X,WRY: 

INTEGER 

)l)lCl TYPE stats•IsEvent,InWindow,InToolBox,InMenuBar,line, box,circle 

,ellipse,bar,arc , fill,text,freehand,RecordOn:BOOLEAN 
)ll)l)l 
)ll)ll TYPE cur.sor•OutPut, Scale, Screen Type, No Cur, arrow, pencil, cross 

,hourglass,Nolcon,TextBar,Scross,Icon,IconBuff , pattern 

,horzline,vertline,slantright,slantleft,dots:BYTE 
)}154 
)}155 TYPE codes=DArc,DBar,DBox,DCircle,DEllipse,DLine,DPoint,DFill 

,DSetPtr,DPutCur,DSetCur,DLogic,DPattern:INTEGER 
)ll9)l 
)}191 TYPE object• DCode,HorP,VerP:INTEGER 
)llA4 
)llA5 TYPE orgin=DPSCode,HanX,HanY:INTEGER 
)llBS 
)llB9 TYPE packet=mouse : rodent; status:stats; pointer:cursor; Code 

:codes; Pen :object; Handle:orgin 
)}lEE 
)llEF PARAM Event :packet 
)llFS 
)llF9 DIM StartX,StartY,CurrX,CurrY:INTEGER 
)l2)lC 
)l2)lD (* Enable XOR logic, then 
)}226 (* let cursor follow mouse until button is pushed 
)}257 
)l:l58 RUN gfx2("logic", "xor") 
)l26B 
)l26C REPEAT 
)l26E RUN getKISSmouse(Event) 
)}278 UNTIL Event.mouse . CBSA<>)l AND Event.mouse.AcX>4)l 
)}296 
)}297 StartX:=Event .mouse . BDX 
)l2A5 StartY:=Event.mouse . BDY 
)l2B3 CurrX:-Event .mouse.AcX 
)l2Cl CurrY:=Event . mouse.AcY 
)l2CF 
)l2D)l REM Create Handle and Set Data Pointer at mouse position 
)l3)l7 Event.Handle .HanX:=StartX \Event.Handle.HanY:=StartY 
)}325 PUT #l,Event.Handle 
)}332 
)}333 WHILE Event .mouse . CBSA<>)l DO 
P345 RUN getKI SSmous e (Event) 
)l34F Event.Pen.DCode:-Event.Code.DCircle 
)}364 Event.Pen.VerP: • )l 



~372 IF CurrX<>Event.mouse.AcX OR CurrY<>Event .mouse.AcY THEN 
~393 

~394 REM Erase previous circle by drawing over it 
~3BF Event . Pen.HorP:=ABS(CurrX-StartX) 
~3D3 PUT #l,Event.Pen 
~3E~ 
~3El REM save current circle position 
~4~~ CurrX:=Event.mouse.AcX 
~4~E CurrY:=Event.mo~se . AcY 

~41C 
~41D REM draw new circle 
~42F Event . Pen.HorP:=ABS(CurrX-StartX) 
~443 PUT #l,Event.Pen 
~45~ ENDIF 
~452 ENDWHILE 
~456 

~4 57 RUN gfx2( "1ogic", "off") 
~46A Event.Pen . HorP :=ABS(CurrX-StartX) 
~47E PUT #l,Event.Pen 
~48B END 

Listing 10: I<I55DrawEll ipse 

PROC EDURE KISSDrawEllipse 
~~~~ (* Program which allows more natural drawing of ellipse 
~~37 
~~38 TYPE rodent=Vld,Act,ToTm:BYTE; Xl:INTEGER ; TTTo: BYTE; TSSt : 

INTEGER; CBSA,CBSB,CCtA,CCtB,TTSA,TTSB,TLSA,TLSB:BYTE 

; X2,BDX,BDY:INTEGER; Stat,Res:BYTE; AcX,AcY,WRX,WRY: 

I NTEGER 
~~A9 
~~AA TYPE stats=IsEvent,InWindow,InToolBox,InMenuBar,line,box,circle 

,ell i pse,bar,arc,fill,text,freehand,RecordOn:BOOLEAN 
~~E9 
~~EA TYPE cursor=OutPut,Scale , ScreenType,NoCur,arrow , pencil,cross 

,hourglass,Noicon,TextBar,Scross,Icon,IconBuff,pattern 

,horzline, vertline,slantright ,s lantleft,dots:BYTE 
~13D 
913E TYPE codes=DArc,DBar,DBox,DCircle,DEllipse,DLine,DPoint,DFill 

, DSetPtr,DPutCur,DSetCur,DLogic , DPattern:INTEGER 
~1 79 
~17A TYPE ob ject=DCode,HorP,VerP : INTEGER 
~1 8 D 
~18E TYPE org in=DPSCode,HanX,HanY : INTEGER 
~lAl 
~1A2 TYPE packe t=mouse:rodent ; status:stats; pointer : cursor ; Code 

)HD7 

~1D8 
~lEl 

~ 1E2 

91FS 
~1F6 

~2~F 
~24~ 
~241 

~254 
~2 55 

~257 

~26 1 

~27F 

~28~ 
~28E 

~2 9C 

92A4 
~2AC 

92AD 
~2DB 

~2EA 

~2F9 

~3~6 

:codes ; Pen :ob ject ; Handle:orgin 

PARAM Event:packet 

DIM StartX,StartY,CurrX,CurrY:INTEGER 

(* Enable XOR l og ic, then 
(* l et cursor follow mouse until button is pushed 

RUN gfx2(" 1ogic", "xor" ) 

REPEAT 
RUN ge t KISSmouse(Event) 

UNTIL Event.mouse.CBSA<>~ AND Event.mouse.AcX>4~ 

StartX:=Event.mouse . BDX 
StartY : =Event.mouse . BDY 
CurrX: =StartX 
CurrY :=StartY 

REM Create Handle and set data point er po s ition 
Ev ent.Handle.HanX: =St a rtX 
Event.Handle.HanY :=StartY 
PUT #l,Event.Handle 

About 
The One-Liner 

Contest 

THE RAINBOW's One-Liner 
Contest has now been ex­
panded to include programs 
of either one or two lines. 
This means a new dimen­
sion and new opportunity 
for those who have "really 
neat" programs that simp ly 
just won't fit in one line. 

Here are the guidelines: 
The program must work in 
Extended BASI C, have only 
one or two line numbers and 
be entire ly self-contained ­
no loading other programs, 
no calling ROM routines, no 
poked - in machine language 
code . The program has to 
run when typed in directly 
(since that's how our read­
ers will use it). Make sure 
your line, or lines, aren't 
packed so tightly that th e 
program won't list com­
plete ly. Finally , any instruc­
tions needed should be very 
short. 

Send your entry (prefera­
bly on cassette or disk) to : 

THE RAINBOW 
One-Liner Contest 

P.O. Box 385 
Prospect, KY 40059 
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Simple Solutions 

By David W. Ostler 

Here is a possible answer to the 
exercise presented in "Basic for 
Beginners, Lesson II" on Page 36. 

The listing: SDLUT I ON 

191 CLS: SOUND29'9l, 2: PRINT: PRINT"EN 
TER YOUR NAME: ":INPUTA$ 
15 SOUND29'9',2:PRINT"ENTER YOUR A 
DDRESS:":INPUTB$ 
29' SOUND29'9',2:PRINT"ENTER YOUR C 
ITY":INPUTC1$ 
25 SOUND2919l , 2:PRINT"ENTER YOUR S 
TATE:":INPUTC2$ 
391 SOUND29'9l,2:PRINT"ENTER YOUR Z 
IP:":INPUTC3$ 
49' SOUND29'9l,2:PRINT"ENTER YOUR T 
ELEPHONE NUMBER:":INPUTD$ 
59' CLS4 : PRINT@ 239l , "WORKING .. "; 
55 SOUND29'9',2:PRINT@239," .. 11 ; :SO 
UND19'9',5:PRINT@241," .. ";:SOUND2J 
J ,2:SOUND1JJ,5:PRINT@243," .. 11 ;:S 
OUND2JJ,2:PRINT@245," .. ";:SOUND1 
J9',5:PRINT@247," .. ";:SOUND2JJ,2: 
PRINT@249, 11 •• ";:SOUND1JJ,5 
6J FORX=1T059'9'STEP1:NEXT 
7 9l CLS: PRINT: PRINT" 1. YOUR NAME: 
":PRINT" ";A$:PRINT"2. YOUR AD 
DRESS:":PRINT" 11 ;B$:PRINT"3. Y 
OUR CITY, ST, ZIP:":PRINT" 11 ;C 
1$;", ";C2$;", ";C3$:PRINT 11 4. YO 
U PH. NO:":PRINT" 11 ;0$ 
9J PRINT:PRINT" IS ALL DATA CORR 
ECT (Y/N) ? 11 

19lJ H$=INKEY$: IFH$=""THEN1)1l)1lELSE 
IFH$="Y"THEN119lELSEIFH$="N"THEN1 
)1lELSE1J9l 
llfl CLS : PRINT:PRINT" CHOOSE 
YOUR SELECTON" 
12J PRINT:PRINT:PRINT:PRINT" 1. 
YOUR NAME:":PRINT" 2. YOUR ADORE 
SS:":PRINT" 3. YOUR CITY, ST, ZI 
P:":PRINT" 4. YOU PH. NO:":PRINT 
11 5. ABORT THIS PROGRAM":PRINT@4 
26,"[1/2/3/4/5) 11 

13J H$=INKEY$: IFH$=" "THEN13JELSE 
IFH$="1"THEN14JELSEIFH$="2"THEN1 
59lELSEIFH$="3"THEN16)1lELSEIFH$="4 
"THEN17JELSEIFH$= 11 5 11 THEN189lELSE1 
39' 
14J CLS:PRINT:PRINTA$ 
143 GOSUB59'9l 
145 GOT0119l 
1591 CLS:PRINT:PRINTB$ 
153 GOSUB59'9l 
155 GOT011J 
16,0 CLS:PRINT:PRINTC1$;", ";C2$; 
11 , 11 ;C3$ 
163 GOSUB5,0)1l 
165 GOT011)1l 
17,0 CLS:PRINT : PRINTD$ 
173 GOSUB5,0,0 
175 GOT0119l 
18,0 CLS3:PRINT@239l,"REBOOTING TO 

BASIC 11 ;:SOUND2,09l,2:SOUND19',0,5 :S 
OUND2,0)1l,2:SOUND1,0,0,5:SOUND29l,0,2: 
SOUND1,09l,5:SOUND2,0J,2:SOUND1,0,0,5 
:FORX=1T059l,0STEPl:NEXTX:CLS:END 
5J,0 PRINT@42,0, "PRESS ANY KEY TO 
CONTINUE" 
5191 H$=INKEY$: IFH$='"'THEN519l 
529' RETURN 
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~3~7 WHILE Event.mouse.CBSA<>~ DO 
~319 RUN getKISSmouse(Event) 
~323 Event. Pen . DCode:=Event.Code .DE11ipse 
~338 IF CurrX<>Event.mouse.AcX OR CurrY<>Event.mouse.AcY THEN 

~359 

~381 

~38E 

~39C 

~3AA 

~3D2 

~3DF 

~3El 

~3ES 

~3F8 

Event.Pen . HorP:=ABS(CurrX-StartX) \Event.Pen.VerP:=ABS( 

CurrY-StartY) 
PUT #l,Event.Pen 
CurrX:=Event .mouse.AcX 
currY:=Event.mouse.AcY 
Event.Pen.HorP:=ABS(CurrX-StartX) \Event . Pen.VerP :=ABS( 

CurrY-StartY) 
PUT #l,Event.Pen 

END IF 
ENDWHILE 
RUN gfx2("logic","off") 
Event.Pen .. HorP:=ABS(CurrX-StartX) \Event.Pen . VerP:=ABS ( CurrY 

-S~artY) 

~42~ PUT #l,Event .Pen 
~42D END 
~42F 

Listing 11: I<ISSDrawBar 

PROCEDURE 
~~~~ 
~~2C 
~~4B 
~~4C 

>J>JBD 

KISSdrawbar 
(* Program to draw a bar at location pointed 
(* to by high resolution mouse. 

TYPE rodent=Vld,Act,ToTm:BYTE; X~:INTEGER; TTTo:BYTE; TSSt : 

INTEGER; CBSA,CBSB,CCtA,CCtB,TTSA,TTSB,TLSA,TLSB:BYTE 

; X2,BDX,BDY : INTEGER; Stat,Res:BYTE; AcX,AcY,WRX,WRY: 

INTEGER 

>J>JBE TYPE stats=IsEvent,InWindow,InToo1Box,InMenuBar,line,box,circle 

,ellipse,bar,arc,fill,text,freehand,RecordOn:BOOLEAN 
>J~FD 
>J~FE TYPE cursor=OutPut,Scale,ScreenType,NoCur,arrow,penci1,cross 

,hourglass,Noicon,TextBar,Scross,Icon,IconBuff,pattern 

,horzline,vertline,slantright,slantleft,dots:BYTE 
~151 
>Jl52 TYPE codes-DArc,DBar,DBox,DCircle,DEllipse,DLine,DPoint,DFill 

,DSetPtr,DPutCur,DSetCur,DLogic,DPattern:INTEGER 
~18D 
>Jl8E TYPE object=DCode,HorP,VerP:INTEGER 
>JlAl 
~1A2 TYPE orgin- DPSCode,HanX,HanY:INTEGER 
~1B5 

~1B6 TYPE packet-mouse:rodent; status:stats; pointer:cursor; Code 

:codes; Pen :object; Handle:orgin 
~lEB 
>JlEC PARAM Event:packet 
>J1F5 
>JlF6 DIM StartX,StartY,CurrX,CurrY:INTEGER 
~2~9 
>J2>JA (* Enable XOR logic 
>J21E 
~21F RUN gfx2("logic","xor") 
~232 

~233 REPEAT 
~235 RUN getKISSmouse(Event) 
~23F UNTIL Event.mouse.CBSA<>~ AND Event.mouse.AcX>4~ 
~25D 
~25E StartX:-Event .mouse .B DX 
>J26C StartY:=Event.mouse . BDY 
~27A CurrX:=StartX 
~282 CurrY:-StartY 
~28A 

~28 B Event.Handle .HanX:=StartX 



~29A 

~2A9 

~2B6 

~2B7 

~2C9 

~2D3 

~2E8 

~3~6 

~313 

~314 

~33~ 
~34E 

~35B 

~35F 

~3 6~ 
~373 

~388 

~395 

~397 

Event.Hand1e.HanY:-StartY 
PUT #1,Event.Hand1e 

WHILE Event . mouse.CBSA<>~ DO 
RUN getKISSmouse(Event) 
Event.Pen.DCode:=Event.Code.DBox 
Event . Pen.HorP:-CurrX \Event.Pen.VerP :-CurrY 
PUT #1,Event.Pen 

CurrX:=Event.mouse.AcX \CurrY :•Event .mouse.AcY 
Event.Pen . HorP:•CurrX \Event.Pen.VerP:-CurrY 
PUT #1,Event.Pen 

ENDWHILE 

RUN gfx2("1ogic" , "off") 
Event.Pen.DCode:=Event.Code . DBar 
PUT #1,Event . Pen 
END 

Listing 12: I< I 55F reehand 

PROCEDURE KISSfreehand 
~~~~ (* Program to draw freehand with high resolution mouse 
~~36 
~~37 TYPE rodent=Vld,Act,ToTm:BYTE; Xl:INTEGER; TTTo:BYTE; TSSt: 

~~AS 
~~A9 

~~ES 
~~E9 

~13C 

IJ13D 

~178 

~179 

~18C 

IJ18D 
~lA~ 
~lAl 

~1D6 

~1D7 

~lE~ 
1J1E1 
~lF~ 
~1F8 
~1F9 

~lFB 

~2~5 
~223 
~224 

~239 

~24E 

~25B 

~25C 

~26E 

~278 
~2 87 

~2Bl 

IJ2BE 
92C2 
~2C3 

~2C5 

~2C6 

INTEGER; CBSA ,CBSB,CCtA,CCtB,TTSA,TTSB,TLSA , TLSB:BYTE 

; X2,BDX,BDY:INTEGER; Stat,Res:BYTE; AcX,AcY,WRX,WRY: 

INTEGER 

TYPE stats-IsEvent,InWindow,InToolBox,InMenuBar , line,box,circle 

,ellipse,bar,arc,fill,text,freehand,RecordOn:BOOLEAN 

TYPE cursor=OutPut,Sca1e,ScreenType,NoCur,arrow,penci1,cross 

,hourglass,Noicon,TextBar,Scross,Icon,IconBuff,pattern 

,horz1ine,vertline,s1antright,slant1eft,dots:BYTE 

TYPE codes=D~rc,DBar,DBox,DCirc1e , DE11ipse,DLine,DPoint,DFil1 

,DSetPtr,DPutCur,DSetCur,DLogic,DPattern:INTEGER 

TYPE object=DCode ,HorP,VerP : INTEGER 

TYPE orgin=DPSCode,HanX ,HanY:INTEGER 

TYPE packet-mouse:rodent; status :stats; pointer:cursor; Code 

:codes; Pen:object; Handle:6rgin 

PARAM Event :packet 

DIM StartX,StartY,DLineM:INTEGER 
DLineM:=~lB46 

REPEAT 
RUN getKISSMouse(Event) 

UNTIL Event . mouse . CBSA<>9 AND Event.mouse.AcX>49 

Event.Hand1e.HanX:-Event.mouse.4cX 
Event.Handle.HanY:-Event . mouse . AcY 
PUT #l,Event.Hand1e 

WHILE Event.mouse.CBSA<>~ DO 
RUN getKISSMouse(Event) 
Event.Pen.DCode: =DLineM 
Event.Pen.HorP:=Event .mouse . AcX \Event.Pen.VerP: • Event.mouse.AcY 
PUT #l,Event . Pen 

END WHILE 

END 

TANDY COMPUTERS 

1000-HX 256K 1-3 1/2" Drive. 
1000-TX 640K 1-3 1/2" Drive 
3000-HL 512K 1 5 1/4" Drive 
3000 640K 1 5 1/4" Drive 
4000 1 Meg 1 3 1/2" Drive 
1400LT Portable Computer 
102 Portable Computer 24K 
Color Computer 3 128K 

MONITORS & BOARDS 

VM-4 Monochrome Green 
CM-5 Color RGB 
CM-11 Color RGB 
EGM-1 Color RGB (EGA) 
Tandy Dual Display Card 
Tandy EGA Card 
Zucker Mono Graphics Card 

DRIVES 

Color Computer Drive 0 
Portable Drive 100/1 02/200 
5 1/4" External Drive 1000EX 
3 1/2" External Drive 1000EX 
Tandy 20 Meg Hardcard 
Zucker 20 Meg Hardcard 
Seagate 20 Meg Hard Drive 
AT HD/1.2M Controller 

EXPANSION BOARDS 

Zucker Serial Board 
Zucker MFB 256K for 1000SX 
Zucker MFB 512K for 1000 
Zucker 1200 Baud Modem Card 

PRINTERS 

DMP-106 Dot-Matri x 
DMP-130 Dot-Matrix 
DWP-230 Daisy Wheel 
DWP-520 Daisy Wheel 
DMP-440 Dot-Matrix 
DMP-2120 Dot-Matrix 
LP-1000 Laser Printer · 
Epson LX-800 Dot-Matrix 
Epson FX-86E Dot-Matrix 
Epson FX-286E Dot-Matrix 
Epson EX-800 Dot-Matrix 

535.00 
875.00 

1110.00 
1500.00 
193000 
1215.00 
375.00 
165.00 

95.00 
220.00 
335.00 
510.00 
145.00 
235.00 
105.00 

220.00 
155.00 
180.00 
200.00 
595.00 
445.00 
265.00 
200.00 

45.00 
170.00 
169.00 
75.00 

150.00 
255.00 
335.00 
730.00 
595.00 

1325.00 
1635.00 

195.00 
355.00 
520.00 
425.00 
58500 Epson EX-1000 Dot-Matrix 

Epson L0-500 Dot-Matrix 
Epson L0-850 Dot-Matrix 
Epson L0-1 050 Dot-Matrix 
Epson L0-2500 Dot-Matrix 
Epson G0-3500 Laser 

NEW CALL 
520.00 
715.00 
940.00 

Price's Subject To Change 
Please Call For Current Price's 

Send for Complete Catalog. 

1580.00 

All prices and oHers may be changed 01 withdra'Nn Without nohce Adver­
tised prrces are cash pnces. C .O .D . accepted add 2% (mrnimum charge 
$ 10.00). M .C .. Visa add 2o1o. All non defective Items reqwre return 
merchandise authorization. Call for AMA Number belore returning. 
Delivery is subject to product availabili ty. Add I '!2% lor shrpprng and 
handling . $5.00 minimum cha rge. 

TM . Registered Trademark of Tandy, Epson, and IBM 

Monday thru Friday 9am-6pm EST. 

~~~§~ PIIRRII 
ElBBBB ~[][j][JJ[]£L1l~OJ~ 
124 South Main Street, Perry, Ml48872 
CALL 1-517-625-4161 or TOLL-FREE 

1-800-248-3823 
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OS-9 Level II 

05-9 Programming 

Polishing off the 
Screen Save/Dump Package 

The RL5qsh filter that was in my 
last article needs a mate, and the 
Get I mage BASIC09 program 

from several months ago now takes 
more than twice as long as the latest 
5aveimage. We'll tackle the RLE xpnd 
(Run Length Expand) filter and the 
Get I mage speed enhancement the same 
way we did RL5qsh and 5aveimage. 

The improved Ge timage takes less 
than a minute (compared ·to over three 
minutes for the old version) , and it was 
easy to write . Everything in it is derived 
from something else. 

The Getimage and PutBuffer 
BASIC09 procedures are taken directly 
from the original program. The un­
press BASIC09 procedure was derived 
from the original unpress procedure 
mostly by removing code. I removed 
about a page of code and added six or 
seven lines. 

Mai<P i pe2 is a revised version of 
Mai<P i pe. 5aveimage piped data to 
RL5qsh and directed the output of 
RL5qsh to a file. Get Image directs the 
input of RLE xpnd to a file and the 

Peter Dibble has a bachelor's degree in 
chemistry and is currently a graduate 
student in computer science. He has 
worked as an applications programmer, 
systems programmer and as the user 
services assistant director for the Uni­
versity of Rochester Computing Center. 
With Dale Puckett, he is co-author of 
The Complete Rainbow Guide to OS-
9 and the first volume o}The Complete 
Rainbow Guide to OS-9 Level II. 
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By Peter Dibble 

output to a pipe. Most of the changes 
between Mai<Pipe and Mai<Pipe2 were 
to the comments, but it's important to 
pay close attention. I got the procedure 
wrong the first time and left the paths 
backwards. 

I kept most of the buffer management 
code from RL5qsh when I converted it 
to RLE xpnd , but I threw out almost 
everything e lse. Even in the buffer 
management I made a change . I as­
sumed that RL5qsh would deal more 
with input than output, so I used the X 
register as a pointer into the input 
buffer. RLE xpnd should do more output 
than input, so I used memory for the 
input pointer and used X for the output 
pointer. 

After you have all the code for Get­
Image in your machine (four BASIC09 · 

procedures and the RLExpnd module 
from your assembler or the C5ave file) 
you can restore a file saved by Save Im­
age by running Get Image and giving it 
the name of the file Save Image created. 
It will paint the new image on the screen 
in four sections starting at the top of the 
screen. 

I've frequently tried to runGe t I mage 
or Save I mage on a text screen, but it 
doesn't work, and the program is a bit 
hostile about it. If you get an error right 
after you start running one of these 
programs , make sure that the current 
screen is a graphics window. 

You can amuse yourself and burn 
CPU time by piping the output of 
RL5qsh to RLE xpnd. It is a way to verify 
that the filters are working; if they are, 

RL5qsh ! RLExpnd does nothing but 
work hard . 

What Have We Learned? 
I didn't make a big fuss about it , but 

it is much more difficult to write correct 
assembly language than it is to write 
correct BASIC09. If the code isn't correct, 
it's much easier to find problems in 
BASIC09 procedures using the BASIC09 

debugging environment than it is de­
bugging assembly language code. C 
programs fall between BASIC09 and 
assembly language in difficulty. 

Most of a program is not executed 
often enough for its speed to matter. It 
is best to write the whole program in 
your favorite language and debug it 
well. If it is not fast enough, improve the 
program without changing languages. 
If nothing else works , take some impor­
tant parts of the program and code them 
in assembly language. 

But sometimes it does not make sense 
to write any part of a program in 
assembly : If the program is small 
enough and fast enough in BASIC09 or 
C, leave it alone! 

When you decide to resort to assem­
bly, make it pay. RL5qsh and RLE xpnd 
would be a little faster if they were 
subroutine modules instead of filters, 
but as filters they have more possible 
uses . The more possible uses a program 
has , the better I feel about working hard 
on it. 

All this talk about assembly language 
being a last resort might make you 
wonder, since I usually sound like I am 



especially fond of assembly. I am, but 
I've noticed something about my assem­
bly language programs - they are small 
and fast, but not always as elaborate as 
they might be. I sometimes leave out 
error recovery routines or use hexade-

Listing 1: RLExpnd. CDump 

1: 87CD ~~B7 ~~~D 1181 9F~~ 
2: 15~8 D152 4C45 787~ 6EE4 
3: ~l~F ~~3~ 499F ~59F ~33~ 
4: C9~4 ~9~F ~7~F ~88D 2225 
5: ~ElF 8954 5454 5484 ~F97 
6: ~28D ~82~ EE8D 625F 1~3F 
7: ~696 ~28D 335A 2AF9 3943 
8: 1~3F ~634 1~9E ~59C ~326 

9: 1486 ~~1~ 8E~4 ~~3~ 491~ 
1~: 3F89 25~E 1F2~ 318B 1~9F 
11: ~34F A68~ 9F~5 359~ 351~ 
12: C1D3 26D3 4339 ~D~~ 26~9 
13: 4848 4848 97~1 ~3~~ 399A 
14: ~18D ~3~3 ~~39 1~9E ~71~ 
15 : 8C~4 ~~26 ~28D ~BA7 8~31 
16: 211~ 9F~7 391~ 9E~7 34~2 

17: 3~C9 ~4~9 86~1 1~3F 8A25 
18: 9A1~ 8E~~ ~~1~ 9F~7 3582 
19: 3684 46 

13449~. 

5~192. 

13~34. 

1~7245. 

43429. 
51323. 
55337. 
32164. 
5~53~. 
756~3. 

5749~ . 
174445. 
7426~. 
38886. 
78517. 
4527~. 

82117. 
1~2912. 

' 55~. 
cimal numbers instead of decimal. I get 
excited about the parts where assembly 
language makes a big difference and go 
lightly when the extra work that assem­
bly language requires doesn't pay. When 
I start with a high-level language pro­
gram and recode only the most interest­
ing parts , I can concentrate on the 
sections where speed counts. D 

Listing 2: Getimage 

PROCEDURE Getimage 

Over 200 Dealers & 
5000 Customers 
Can't be wrong! 

We are Canada's largest 
National Distributors of 

Color Computer Products 

Send for the great Canadian 
Color Computer Catalog 

Kelly Software Distributors Ltd. 
Marlborough P.O. Box 403 
Calgary, Alberta T2A 7L3 

Tel: 403 235-097 4 

~~~~ DIM FileName:STRING[99] 
~~~C INPUT "Image file name: ",FileName 
~~25 RUN unpress(FileName) 
~~2F END 

TRY-0-BYTE 
1008 ALTON CIRCLE DEPT. P 

FLORENCE, SC 29501 
(803) 662-9500 

TRY-0-TAX Federal tax help you can afford. Ten of the most used forms 
and schedules. Printer required. $44.99.' 

TRY-0-M.ENU Select and RUN programs with one keystroke. Great 
help for the young folks. Disk only. $19.99. • 

TRY-0-PLAN Help with financial decisions. Amortization schedule , annuity, 
loan payments, future value, return on investment, and more. Printer optional. 

$19.99.' 

TRY-0 PRINT Get the most from your printer, batch of 
labels, cassette labels, disk labels read from the disk, invoice , 
purchase order. and statement on menu driven program. Printer 
required. $19.99. • 

MATH-ZAP Drill and practice plus tutorial on math skills at 
6-8 grade level. Based on South Carolina Basic Skills 
Assesment Program.$29.99. • 

' $3.00 shipping and handling on all orders. 

No COD or credit card, please. Your good personal check welcome. 

"Try Our Byte" 
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Listing 3: UnPress 

PROCEDURE unpress 
~~~~ 
~~9C 
~~17 
~~23 
992A 
9~39 
~~3A 
9~46 
~~4D 
~~57 
9~61 

~~6B 
~~84 
~~SA 
9~8C 
~~96 
~~B6 
~~Cl 
~9C5 1~~ 
~9EA 
99F5 

PARAM Fi1eName:STRING[99] 
DIM Path,Pipe:BYTE 
DIM buffer(768~):BYTE 
DIM section:INTEGER 
DIM WinType,horiz,vert:INTEGER 

OPEN #Path,FileName : READ 
section:=l 
GET #Path,WinType 
GET #Path,horiz 
GET #Path,vert 
RUN MakPipe2("RLExpnd",Pipe,Path) 
ON ~RROR GOTO 1~~ 
LOOP 

GET #Pipe,buffer 
RUN PutBuffer(buffer,section,WinType,horiz,vert/4) 
section~-section+l 

END LOOP 
REM end loop (probably end of file) 
CLOSE #Path,#Pipe 
END 

Listing 4: PutBuffer 

PROCEDURE PutBuffer 
~~~~ PARAM buffer(768~):BYTE 
~~~C PARAM section:INTEGER 
~~13 PARAM typecode:INTEGER 
~~1A PARAM horiz,vert:INTEGER 
~~25 TYPE registers-cc,a,b,dp:BYTE; x,y,u:INTEGER 
~~4A DIM regs:registers 
~~53 DIM i,group:INTEGER 
~~SE 
~~SF 
~~7F 
~~8D 
~~98 
~~9E 
~~B9 1~~ 
~~D8 
~1~3 
~1~C 
~12D 

~145 

REM Get this process's process id 
RUN syscal1($~C,regs) 
group: =regs.a 
ON ERROR GOTO 1~~ 
RUN gfx2("defbuff",group,l,768~) 
REM The buffer is now defined 
RUN gfx2("gp1oad",group,l,typecode,horiz-l,vert,768~) 
PUT #l,buffer 
RUN gfx2 ("put", group ,1, ~, vert>'<(section-1)) 
RUN gfx2("killbuff",group,1) 
END 

Listing 5: Mai<P i pe2 

PROCEDURE MakPipe2 
~~~~ REM For a process with its standard input directed to 
9~34 REM a given path and its standard output to a pipe. 
~~66 PARAM Pgm:STRING 
~~6D PARAM OutPath:BYTE \(* output from the new program 
~~92 PARAM InPath:BYTE \REM Input for the new program 
99BS TYPE registers- cc,a,b,dp : BYTE; x,y,u : INTEGER 
99DA DIM regs:registers 
~~E3 DIM tmp , 01din,01dOut:BYTE 
~~F2 
~~F3 
~1~8 
~113 
~136 
~141 

~146 
9152 
~181 

~182 

REM Fix standard input 
regs . a~9 

RUN sysca11($82,regs) \REM dup standard input 
01din:-regs.a 
CLOSE #fl 
regs.a:-InPath 
RUN sysca11($82,regs) \REM dup the input path into std in 

REM Fix standard output 
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~198 

~1A3 

~lBl 

~lBC 

~lCl 

~lDl 

~1D2 

~2~9 
~228 

~233 

~23E 

~24C 

~257 

~262 
~277 
~278 

~296 

~2AA 
5J2B5 
~2D8 

~2F3 

~2F8 

~3~4 
~33B 

~341 

~342 

~367 

~36C 

~378 

~38C 

~392 

regs.a-1 
RUN syscall($82,regs) 
OldOut:-regs.a 
CLOSE #l 
OPEN #tmp,"/pipe" : UPDATE 

REM Now standard input and output are redirected as they 
REM should be. Fork the program 
regs.a:=fJ 
regs.b:=il 
regs.x:=ADDR(Pgm) 
regs.y:=il 
regs.u:=fJ 
RUN syscall($~3,regs) \REM fork 

REM now the process is running . 
REM clean up after it 
regs.a:-1 
RUN syscall($82,regs) \REM dup the new stdout 
OutPath:=regs.a \REM save the pipe 
CLOSE #l 
regs.a:=OldOut 
RUN syscall($82,regs) \REM dup to restore the oid standard output 
CLOSE #OldOut 

REM now restore the old standard input 
CLOSE #fJ 
regs.a:~Oldin 

RUN syscall($82,regs) \REM dup 
CLOSE #Oldin 
END 

fUN006 fl/fTEiff 

An exciting new arcade game by Glen Dahlgren. This is the long-awaited response to the 
huge demand for a Kung-Fu program for the Coco. The graphics and sound effects are 
spectacular. The action and animation will please even the most die-hard arcade en­
thusiast. Destroy your opponents and evade obstacles with over ten different moves as you 
grow ever closer to your ultimate objective. This is the BEST karate game ever available for 
the color computer. Req. 64K. disk drive, and joystick. Introductory price: only $24.95. 

WHITE FIRE OF ETERNITY. Enter the age of monsters, 
magic. ond adventure. Here you will search for the 
legendary power of White Fire throughout the Forbid­
den Wood and dark caverns of the Mount. The Rainbow 
review of 12/86 says. "VIsually. White Fire is quite an 
achievement. The graphics are excellent~" Discover 
what adventuring on the Coco is all about. Req. 64K and 
disk drive. Only $19.95. 

CHAMPION. Become a superhero in your fight to rid the 
world of the evil forces of Mr. Bigg in this action adven­
ture. The combat is hot and heavy and requires a fast 
joystick. The graphics and sound eNacts are sensational. 
"This is a fascinating game and a difficult one to master. 
You'll get a blast out of (Champion)!" says the Rainbow 
review of S/87. Defend the innocent and defeat the 
villainous; be a true Champion! Req. 64K, d isk drive. and 
joystick. Only $19.95. 

--~ - , 
... ......... ~ _l_!P-..j 
---,9 : : ,_ 

All programs Coco l. 2. 3 compatible. 

Sundog Systems 
21 Edinburg Drive 
Pittsburgh, PA 15235 
(412) 372-5674 
Personal checks. money orders. and C.O.D. orders 
accepted. 

Include $2.50 for S/H. $2.00 
extra for C.O.D. orders. PA 
residents add 6% sales tax. 
Authorship and dealer inquiries 
welcome. 
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16K Disk 

Barden's Buffer 

Delving Into the 
CoCo Disk 

By William Barden, Jr. 
Rainbow Contributing Editor 

I have to admit that I'm a little disconcerted by CoCo disks. 
There's really not much to work with in the way of disk 
system commands. I'm not talking about OS-9, now, 

where there are many commands related to disk files and 
directories, including a "tree" structure that allows you to 
bui ld subdirectories. I'm talking about the Disk Extended 
Color BASIC commands. [feel like I never really know what's 
out there, where it is , how much space it takes, and how much 
space is left. In this column we'lllook at Disk Extended Color 
BASIC system disk mysteries. Included will be a utility 
program to get a better directory listing and to list any fi le 
on the screen. 

Disk Basics 
If you're new to computers, you may be a bit dazzled by 

disk operation in general. The CoCo disks are standard disks 
similar ·to the ones used in such systems as the Tandy 1000 
or IBM series . If you have a disk that is no longer any good, 
strip off the jacket and look at the actual disk inside. You'll 
see a circular piece of mylar coated with magnetic material , 
as shown in Figure 1. The center hole allows the disk drive 
to spin the disk at the speed of about 5 revolutions per second. 
The tiny hole out from the center hole is an index hole. This 
hole is detected by a light beam sensor and provides a known 
point on the disk. Another type of disk has 10 or so of these 
index holes evenly spaced around the disk; this type of disk 
is called "hard-sectored ," while the CoCo disk is called "soft­
sectored ," for reasons we'll get into. 

As the disk comes from the manufacturer, it contains 
nothing - it's just a jumble of magnetic oxide without any 
patterns, like an unused audio cassette. (Actually, there may 
be so me patterns left over from disk testing at the manufac­
tu rer's, but that's meaningless to the CoCo.) 

Data is written on the disk in tracks and sectors, as shown 
in Figure 2. Each track is defined by the action of the read j 

Bill Barden has written 27 books and over 100 magazine 
art icles on various computer topics. His 20 years' experience 
in the industry covers a wide background: programming, 
sys tems analy sis and managing projects for computers 
ranging from mainframes to micros. 
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write head in the disk drive. This is a recording head mounted 
on an arm, similar to an audio recording head. 

The arm can step a small amount in and out toward the 
center of the disk. Each time the arm steps an increment, the 
head moves over another track on the disk. The position of 
the track is determined by the position of the head and not 
by searching the disk for a magnetic pattern. If the head steps, 
it expects the data to be on the track underneath the head. 
The disk drive is manufactured with a set number of steps, 
defining a set number of tracks. For a CoCo disk, 35 tracks 
are used. 

Protective 

1 
__________ j_ ~~et 

I I 
I I 
I I 
1 I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

~------------......1 

5V. 

Figure 1: CoCo Disk 

Center 
Hole 

Index Hole 

At this point we have the disk spinning under the head and 
arm arrangement at 5 revolutions per second. How can we 
access data? One way to do this would be to look for a 
particular pattern of data to come by under the head and then 
read from that point. Another way would be to look for the 
index hole, since the computer can tell when the index hole 
appears by an index hole sensing bit. However, index hole 
sensing isn't quite precise enough to use for defining where 
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Figure 2: Tracks and Sectors on a Disk 

data starts - there's some "slop" in the actual disk operation, 
a little bit of wobble in the disk, perhaps, and a slight 
variation in speed . As a result, the disk controller looks for 
the index hole to define the start of a new track and then 
looks for a certain bit pattern directly afterward to get in 
synchronization. 

The pattern that the disk controller writes is called a disk 
format pattern. Formatting is done by the DSI<INI command 
in BASIC, which executes a machine language formatting 
program. The result is a kind of "skeleton" pattern on the 
disk that defines the track start and end, and sectors for each 
of the 35 tracks on a disk. The format is like painted lines 
in an empty parking lot. There are 35 rows in the parking 
lot, numbered 0 to 34, and 18 spaces per row, numbered I 
through 18. The rows correspond to tracks, while the spaces 
within the rows correspond to sectors. The cars (data) haven't 
yet arrived . 

Each sector on a track can hold 256 bytes of data. As you 
know, a byte corresponds to a character of data in a text, 
data, or BASI C file. Sector data is filled by BAS IC commands 

such as PRINTt:l or PUTt:! or may be read or written by the 
special DSI<I $ or DSI<D$ commands. To read data, CoCo 
software must know the track number, the sector number, 
and the number of sectors to be read. 

Data can be read or written only in sector multiples. You 
can't , for example, read from the middle of the sector. The 
disk hardware positions the head to a desired track, waits for 
the proper sector to come around (by reading sector numbers 
from the formatting skeleton) and then reads the user data 
within the sector. 

Although it 's possible to read one sector after another, 
sectors are. usually numbered in an interleaved fashion , such 
as I, 12, 5, 16, 9, 2, 13, 6, 17, 10, 3, 14, 7, 18, 11, 4, 15 , and 
8. Interleaving sectors in this manner allows some processing 
to take place before the next sector shows up (remember, the 
disk doesn't stop spinning!). There's a slight gap between each 
sector on a track. Each sector appears at II I I ,000-second (II 
millisecond) intervals, not much time to do a lot of process­
mg. 

File Management on Disk 
The tracks and special patterns for format data are about 

the only fixed factors in using disks. Sectors and other 
information are set by the formatting program or other 
software . A disk for a CoCo, for example, can be read on 
a Tandy 1000, assuming you have a smart enough program 
to send the proper commands to the disk controller hardware. 
Mark Data Products, for instance, has a CoCo utility 
program that allows a user to read and write CoCo data on 
MS-DOS computers . 

There are many advertisers in RAINBOW that offer alter­
natives to the standard Radio Shack disk format. With the 
proper disk controller (the plug-in module that connects to 
your disk drives), it's possible to reliably use a 40-track, 
double-sided disk drive or even a hard drive of 20 megabytes! 
For the purposes of this column, though, we'll assume that 
you have a 35-track, single-sided drive and won't go into 
philosophical discussions about why Radio Shack decided to 
use only one side of a disk. 

Assuming that you have 35 tracks and 18 sectors of 256 
bytes per sector, the total disk space is 

# bytes = 35 tracks * 18 sectors I track * 256 bytes I sector 
= 161 ,280 bytes. · 

How is disk space allocated to files such as BASIC programs, 
collections of data, text files , or other things to be stored on 
disk? One way would be to treat the disk as a long cassette 

Vidicom Corp's CoCoWorks Group Proudly Presents ~®ilft~)]))fll\?@ mtl 

~®il n@l iiDil'fiWGJ '" goes ordinary ramdisk one better! It doesn't forget for years. Fully Static CffiOS ram, battery backed, 
SolidDrive'" is ready to use instantly. no more formatting and copying work files to a ramd isk then carefully copying 
back your changes to floppy. no more fear that the power will fail and everything you've done will be lost. The instant 
power loss is detected ~®llMliiDIT'fiW~;J"' write - protects itself and your valuable work. ~®llfi@l iiDIT'fiW~;J'" gives you even more 
since it's manufactured using the latest in high reliability surface mount technology allowing us to give you the best 
guarantee in the industry -Two full years limited repair/replacement, top that! ~®ilMliiDIT'~W~;J ... is a single ffiulti-Pak® 
compatible cartridge complete with OS9® Level I I Level II device driver, formatter and self-test software. Two 
versions : 512K and I megabyte with factory upgrades available for 512K version. RSDos Driver available Soon! 

~ ®ilfit!liiDIT' fi W~;J"" by Vidicom Corp ~® ll fi t!liiDIT'fi W~;J "" is the fastest. most reliable long-term storage 
512K (52'1,288 bytes) $395.00 available for small computer users. Faster than hard disk, no 
I ffieg (I ,0'18,576 bytes) $695.00 moving parts. no mechanical delays, ultra -low power and no noise . 
Pfease add S4. 00 shipping. VI sa MasterCard orders welcome Arl2ona Residents add 5.5~ sales tax. 

Vidicom Corp 20 East ffiain Street Suite 525 ffiesa, Rrizona 85201 (602) 827-0107 Hours ffi-F 9:00 Rffi- 5:00 Pffi fiST. 
OS '/ /s a re gis te red trademark of Mfcraware Syst ems and Ma t ar ala lflc. Mufti-pa le I s a re9fstered trademark af Tandy Corp 
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Figure 3: Disk Directory TJ:ack 

tape and just store files in sequence from the first track and 
sector to the last track and sector. However, a disk, unlike 
a tape, does not have to be a sequential device. A disk is a 
random access device, as the head may be quickly moved to 
any track, and a sector may be located just as rapidly. 

The time required to move to any track is about V4-second, 
on the average. The time required to locate a given sector 
on a track is about one-half the rotational time ::__ I 001 I ,000-
second or 100 milliseconds. The total time to locate any spot 
on the disk is therefore about 350 / 1,000-second (350 
milliseconds), on the average. For data on the same track or 
an adjacent track, the total time to locate the data is about 
a seventh of a second. 

Once the data is located on the track, it can be read out 
at a rate of about 23,000 bytes per second, which corresponds 
to a track full of data in a fifth of a second. 

Where Are the Files? 
How are files placed on the disk, and where are they? In 

the CoCo, and on many other computer systems, files are 
located by a reference table called a disk directory. The disk 
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directory is located on Track 17 of the CoCo disk. Why Track 
17? One reason is that this is the midpoint of tracks on ad isk, 
and it's faster to access the directory. 

The layout of the disk directory track is shown in Figure 
3. The second sector of this track is a table called the file 
allocation table. (In some systems it is called the granule 
allocation table.) Sectors 3 through 11 are the actual entries 
in the directory that list filenames, file particulars, and file 
locations on the disk. 

The fi le allocation table (FAT, for short) is used to allocate 
disk space. There are 35 * 18 = 630 sectors on a disk. These 
sectors could be allocated in units of one; that is, one sector 
for the first disk fi le, one sector for the next, and so forth. 
Additional space could then be allocated as required. 
However, almost all files use more than 256 bytes . A typical 
BASIC program file, for example, probably has a length of 
about 100 BAS IC lines; at about 20 bytes per line, the total 
size of the file is about 2,000 bytes, or 7.8 sectors long. A 
mailing list of I 00 names at 40 characters per line would be 
about I 5.6 sectors long. Therefore, it's probably best to start 
with a larger chunk of the disk initially. The chunk that's used 
on the CoCo is one-half of a track, or nine sectors (2,304 
bytes), called a granule. 

There are 35 * 2 = 70 granules on the disk. However, two 
of these, in Track I 7, are used for the directory and are not 
available for users. The total number of user granules is 
therefore 68. The FAT in Sector 2 uses one byte for each 
granule, making a total of 68 bytes in the table. 

Dumping a Typical Disk 
Enough cerebral discussion. Let's see what a disk really 

looks like. Please note that, whi le the programs I offer this 
month will work on a CoCo 1 or CoCo 2, they are really 
intended for operation on a CoCo 3 in the 80-column mode. 
The program in Listing 1 uses 051< I$ to read in any disk sector 
and dump the data to the CoCo screen in both hexadecimal 
and ASCII. 051<1$ reads from a given drive number (0 or 
1), track number (0-34), and sector number (1-18) into two 
strings, A$ and 8$. Two strings are used because the 
maximum length of a string is only 255 bytes, one less than 
the 256 bytes of data to be found on a disk sector. The 
program here just makes it easier to specify the track to be 
read and provides a convenient way to display the data. 

The code here uses an outer I loop to print 16 lines of data. 
Each line prints eight bytes of A$ and eight bytes of8$ . Within 
the I loop are two loops that use variable J . The first part 
of this loop prints the next eight bytes of A$, and the second 
part prints the next eight bytes of 8$. The 256 values from 
the sector are printed both as hexadecimal values of 00 
through FF and as ASCII (text) characters. If the character 
from the sector is not an ASCII character, a period is printed 
instead. 

The display for this code is shown in Figure 4. Pressing 
ENTER after the sector data has been printed will print the 
next sector on the disk. Entering any other character than 
ENTER will cause a return back to the prompt message for 
a new sector of data. The program enables any sector of the 
630 sectors on disk to be printed. 

Using dumps from a typical disk, let's take a look at the 
directory and fi le allocation sectors . The format of the 
directory is shown in Figure 5. 

The directory is spread over sectors 3 through I 1 of Track 
I 7. Each entry in the directory takes 32 bytes. Comparing 
the directory format with the typical dump in Figure 4, you 



DISKfl, TRACKfl, SECTOR(/ ? 1,17,7 
00: 50 52 4F 50 4 1 4C 20 20 PROPAL 80: 50 52 4F 20 20 20 20 20 PRO 
08 : 54 58 54 03 00 33 00 07 TXT •• 3.X 88: 42 49 4E 02 00 35 00 7E BIN •• S. -
10: 00 06 07 00 00 00 00 00 •. w . .•.. 90: 00 00 00 00 00 00 00 00 . ....... 
18: 00 00 00 00 00 00 00 00 ........ 98: 00 00 00 00 00 00 00 00 . ....... 
20: 53 43 52 20 20 20 20 20 SCR AO: 48 45 52 54 SA 43 56 20 HERTZCV 
28: 42 49 4E 02 00 00 00 43 BIN ••.• C A8: 42 49 4E 02 00 3C 00 49 BIN .• <.I 
30: 00 00 00 00 00 00 00 00 ........ BO: 00 00 00 0·0 00 00 00 00 . ....... 
38: 00 00 00 00 00 00 00 00 ........ 88: 00 00 00 00 00 00 00 00 . ....... 
40: 43 52 41 49 4 7 · 31 20 20 CRAIG1 CO: 48 53 50 52 4F 20 20 20 HSPRO 
48: 54 58 54 01 FF 3A 00 96 TXT ••.•• C8: 42 4 1 53 00 00 30 00 7 1 BAS •• •.q 
50: 00 00 00 00 00 00 00 00 ........ DO: 00 00 00 00 00 00 00 00 . ....... 
58: 00 00 00 00 00 00 00 00 ........ 08: 00 00 00 00 00 00 00 00 . ....... 
60: 43 52 41 49 47 32 20 20 CRAIG2 EO: 42 41 55 44 4F 54 32 20 BAUDOT2 
68: 54 58 54 01 FF 38 00 01 TXT •• ; .• E8: 54 58 54 01 FF 3F 00 86 TXT •. ?.6 
70: 00 00 00 00 00 00 00 00 ........ FO: 00 00 00 00 00 00 00 00 . ....... 
78 : 00 00 00 00 00 00 00 00 . . . . . . . . F8: 00 00 00 00 00 00 00 00 .. . ..... 
PRESS <ENTER> FOR NEXT, ANY OTHER KEY FOR NEW 

Figure 4: Dump Program Display 

can see that the 32 bytes take four display lines. The first line 
is the filename, padded with blanks to the right. The first 
name here is PRDPAL. TXT. The next three bytes are the file 
extension, again padded to the right with blanks. The next 
byte, Byte II, is a 00 for a BASIC program, 01 for a BASIC 
data file, 02 for a machine language program, and 03 for a 
text editor source file. The next byte, Byte 12, is a 00 if the 
file is in binary format and an FF if the file is in ASCII format. 
Remember that BASIC files can either be in binary format or 
ASCII format (they're in ASCII format ifthey are saved with 
the , A option.) 

The next byte, Byte 13, is the number of the first granule 
in the file . The last two bytes, bytes 14 and 15, are the number 
of bytes in the last sector of the file . These three bytes, bytes 
13 through 15, relate to the file allocation table in Sector 2. 
The file allocation table lists all 68 granules on the disk, one 
byte per granule. Each of these bytes contains a code that 
links one granule to another to define where a particular file 
is located. Remember that the directory entry pointed to the 
first granule. The byte for this granule in the file allocation 
table points to the next granule by number. When this granule 
is found in the file allocation table, it points to the next 
granule. This chain continues until the last granule is found. 

Let's take a concrete example for this . The file BAU­
DDT2. TXT in the directory of Figure 4 points to the first 
granule in the file at Granule 3F hexadecimal (63 decimal). 
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ASC II/ Binary Flag (1 Byte) 

Pointer to 1st Grdnule (1 Byte) 

# Bytes in Last Sector (2 Bytes) 

Figure 5: Disk Directory Format 

A 
L 
L FILESORT II P.O.BOX 6464 

p 32 OR 64K FILE PROGRAM ••• $16.95/ Cassette - BOTH VERSIONS INCLUDE: 

~ ML ROUTINES FOR DATA, EDIT, SORT, REVIEW. SEARCH, ERROR TRAPPING. MANY HARDCOPY OPTIONS. 

13 80 1 54 l 17 I 21 I 75 I 18 I 36 I 63 9 G ENJOY A STIMULATING GAME OF KENO. 
R 
A 
M 
s 
c 
0 c 
0 

1 

0 
R 
2 

62 Bakersfield KENO Vl.2 ~ 
72 49 I 1 1 I 29 I 44 I 38 I 55 I 27 

32 OR 64K KENO SIMULATION 
Cassette ••• $12.95 Disk ••• $13.95 

~ 
33 

I 16 1 

A GRAPHIC DELIGHT FILLED WITH REALISTIC, 
EXCITING ACTION. PICK 1 TO 15 SPOTS. 
COMPLETELY RANDOM WINNERS. PREPARE 
FOR AN EXTREMELY CHALLENGING GAME. 
CAN YOUBREAKTHE HOUSE? 

=
·············---~~~~~···= ML GRAPHICS DUMP FOR THE DMP-200. 

GRPH200 GRPH200 G RPH200 
. POS ITION GRAPHIC PAGES 1-4, 5-B, OR 1-8 ANY 

GRPH200 PLACE ON PAPER. MENU PROMPTSI STANDARD. 

I.......................... ~ONDENSED, OR COMPRESSED. PRINTOUTS IN 
NORMAL. ELONGATED. DOUBLE-, OR TRIPLE-SIZE. 

ML GRAPHICS DUMP FOR DMP-200 
16/32164K Cassette ••• $15.95 16/32/64K Disk ••• $16.95 SEND CHECK OR MONEY ORDER. CAUF. RESIDENTS ADD 6% SALES TAX 

WE WILL MODIFY PROGRAMS TO WORK WITH YOUR PRINTER -NO EXTRA I 
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Looking at the file allocation table (see Figure 6) , we see that 
this granule points to Granule 40. The granule at 40 is a C8, 
marking it as the last granule. 

The least significant five bits in the last granule byte tell 
how many sectors, l through 9, are in the file . In this case, 
eight sectors are in the last granule of the file. The "chaining" 
of granules can go on for many granules in a long file ; 
however, the last granule is always a CX-type granule. The 
directory bytes 14 and 15 tell how many bytes of the last sector 
are used in the file. 

If a granule byte in the file allocation table is set to FF, 

DISKO, TRACKO, SECTORO? 1 , 17,2 
00: C5 C4 03 00 C4 02 07 04 ED •• D ••• 
08: 09 06 05 08 OA C1 OF C1 ••• •• A . A 
10: 01 3E C1 11 15 C4 C5 C8 . >A • • DEH 
18: C4 C3 C9 C3 1D C6 1F 1C DCIC.F •• 
20: C4 22 C4 C3 C5 c3 · C2 28 D"DCECB( 
28: 29 2A C2 C3 C3 C4 C3 C5 ) * BCCDCE 
30: C1 C2 C3 C7 36 C1 C8 C2 ABCG6AH8 
38: C1 C2 C9 C5 C3 C5 C2 40 A8IECE8~ 
40 : 40 C2 C1 C5 00 00 00 00 HBAE • .. • 
48: 00 00 00 00 00 00 00 00 •• • . •• •• 
50: 00 00 00 00 00 00 00 00 
58: 00 00 00 00 00 00 00 00 
60: 00 00 00 00 00 00 00 00 
68: 00 00 00 00 00 00 00 00 
70: 00 00 00 00 00 00 00 00 
78: 00 00 00 00 00 00 00 00 

it is free and can be used for a new file. There are none free 
in the example of F igure 6. 

Although the granule chaining scheme seems complicated, 
it is necessary. When files are deleted, all granules associated 
with the file are deleted by setting their bytes in the fil e 
allocation table to F F. T he directo ry entry in the disk 
directory is also deleted by FFs, which fill up the fil ename. 
This leaves "holes" in the disk space that can be used for 
segments of other files . When granules are allocated , a search 
is made of the file allocation table to find available space. 
For an often used disk, this space may not be contiguous -

80: 00 00 00 00 00 00 00 00 
88: 00 00 00 00 00 00 00 00 
90: 00 00 00 00 00 00 00 00 
98: 00 00 00 00 00 00 00 00 
AO: 00 00 00 00 00 00 00 00 
A8: 00 00 00 00 00 00 00 00 
80: 00 00 00 00 00 00 00 00 
88: 00 00 00 00 00 00 00 00 
CO: 00 00 00 00 00 00 00 00 
cs: oo oo oo oo oo ob oo oo 
DO: 00 00 00 00 00 00 00 0 0 
D8: 00 00 00 00 00 00 00 00 
EO : 00 00 00 00 00 00 00 00 
E8: 00 00 00 00 00 00 00 00 
FO: 00 00 00 00 00 00 00 00 
F8: 00 00 00 00 00 00 00 0 0 

PRESS <ENTER> FOR NEXT , ANY OTHER KEY FOR NEW 

N$(0) 

N$(71) L..-_____ ...... 
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F igure 6: Typical FAT Dump 

F(71) A(71) 

Figure 7: Arrays in Directory Program 

FA(67 ) 

Numeric 
Array 
Holds 
FAT 
Data 



the granules won't be right next to each other. Chaining is 
one way to link the "fragmented" granules of a file together 
and make full use of a limited amount of storage on disk. 

A Directory Program 
We now know everything necessary to write a directory 

program that will list more data about disk files than we get 
with the BASIC DIR command. The program is shown in 
Listing 2 and has two main functions: listing the files on disk 
in first-in order, in screen segments (eliminating the annoying 
scroll-off-screen of DIR), giving the number of bytes taken 
by each file ; and listing any file on the screen - something 
that can 't be done from BASIC, short of reading in a program 
with BASI C or a text editor and listing it. 

Directory Listing 
This part of the program first reads in the file allocation 

table and all directory entries from Track 17 into memory 
as entries in a series of arrays, as shown in Figure 7. This 
"stripping" of the directory is done by a subroutine, which 
is executed completely one time only. After the first time, the 
body of the subroutine is bypassed . The allocation table is 
read into array FA ( ) , a 68-entry numeric array. Directory 
entries are broken up into an N$ () array (name and 
extension), F () array (file type), A () array (ASCII fl ag), G ( ) 
array (first granule), and B ( ) array (bytes in last granule) . 
The directory entry arrays are 72 entries long, the maximum 
number of entries in a disk directory. 

The directory is listed to the screen in first-in order with 
the file type, ASCII / binary information and the number of 
bytes required for each file. Also listed are the number of 
fragments of the file. A fragment is a block of one or more 
granules. The fragment information is useful to see how a 
file is distributed over a disk. Disk accesses can be sped up 
greatly by reformatting a new disk and copying long files in 
sequence so that disk space is allocated in one block - this 
avoids a lot of time-consuming head movement. 

A final summation lists the number of bytes used , the 
number of bytes remaining, and the number of granules 
inaccessible. The inaccessible bytes may occur if the granules 
in the FAT are not properly released to disk use. In one of 
my disks, there were six granules unaccounted for ; whether 
this was an error in BASIC's file processing or my own 
operator error is debatable. 

Figure 8 shows the new directory listing for a typical disk. 

NAME 

ED 
ED/. 
AS 
AS! 
DC BUG 
XFER 

TYPE FORMAT 

.BAS BASICPROG BINARY 

.BIN MACHINELA BINARY 

.BAS BASICPROG BINARY 

. BIN MACHINELA BINARY 

.BIN MACHINELA BINARY 

.BAS BASICPROG BINARY 
FILELIST.BAS BASICPROG BINARY 
HLP/. BASICDATA ASCII 
DISPLAY .TXT BASICDATA ASCII 
EXSOR .TXT BASICDATA ASCII 
BLKWHT .TXT BASICDATA ASCII 
EXSCROLL.TXT BASICDATA ASCII 
TOWERS .TXT BASICDATA ASCII 
TEXTOUT .TXT BASICDATA ASCII 
DRAWLINE . TXT BASICDATA ASCII 
ASP .BAS BASICPROG BINARY 
SVNBY9 .BAS BASICPROG BINARY 
GENCHLP .BAS BASICPROG BINARY 
BAUDOT! .TXT BASICDATA ASCII 
EIGHTBY9.BAS BASICPROG BINARY 

BYTES SEG 

2304 
4608 
2304 
9216 
2304 
2304 
2304 
9216 
2304 
2304 
2304 
2304 
2304 
2304 
2304 
2 3 04 
2304 
4608 
6912 3 
2304 

PROPOR .BAS BASICPROG BINARY 2 3 0 4 
BASPR2 .BAS BASICPROG BINARY 2304 
FIG20719.TXT TEXTEDITR BINARY 2304 
DOS 
DOS 
SCRIP 
XF 
LIST 

.BAS BASICPROG BINARY 

.BIN MACHINELA BINARY 

. BIN MACHINELA BINARY 

.BAS BASICPROG BINARY 

.BAS BASICPROG BINARY 
AXS .BAS BASICPROG BINARY 
BAUDOT .BIN MACHINELA BINARY 
GRAPHICS.BAS BASICPROG BINARY 
GETF .TXT BASICDATA ASCII 
PROPAL .TXT TEXTEDITR BINARY 

4608 
4608 2 

13824 5 
2304 
230 4 
2304 
2304 I 
4608 2 
23 0 4 
2304 

SCR .BIN MACHINELA BINARY 2304 
CRAIG! .TXT BASICDATA ASCII 2304 
CRAIG2 .TXT BASICDATA ASCII 2304 
PRO .BIN MACHINELA BINARY 
HERTZCV .BIN MACHINELA BINARY 
HSPRO .BAS BASICPROG BINARY 
BAUDOT2 .TXT BASICDATA ASCII 
BAUDOT2 . BIN MACHINELA BINARY 

2304 
2304 
2304 
4608 
2304 · I 

BIGNUM .BAS BASICPROG BINARY 2304 
DUMP .BAS BASICPROG ASCII 2304 
TOTAL BYTES• 142848 0 BYTES LEFT• 0 

6 GRANULES INACCESSIBLE ( 13824 BYTES) 
43 TOTAL FILES 

Figure 8: Typical Directory Listing 

Listing Files 
The listing portion of the program also first reads in the 

directory into the arrays listed above unless previously done 
by a directory function . The code then uses the filename 

RTR Development Systems 
Post Office Box 72, Peaster, Texas 76074 

Phone: (817) 599-0871 

Teac 40 Track DSDD Drives (Bare). . . . . $115.00 Mitsubishi 80 Track DSDD Drives (Bare) . . ... $125.00 
Star NX-10 Printer .. .. . .. . . . . ... .. .. .. . ... .. .. ... .... . $262.50 Mitsumi 40 Track DSDD Drives (Bare) . . . ... . . . .. .. . . .. .... $95.00 
2 Drive Cable . . . . . . . . . . . . .. . . . . .$ 24.95 Case & Power Supply (Dual '12 Height) . .. . $ 49.95 
Disto Super Controller w/CDOS or COOS 3 .... $ 95.00 4 Drive Cable. . .. .. $ 29.95 
Avatex 1200 he (With 5 Free Hours on CIS). . . ... $129.95 Magnavox 8CM515 Coco Ill Monitor .. .$290.00 
512K Coco Ill Upgrade w/ 0 K . . . .. . . . . . . . ... . . ... . $ 34.95 PBH-64 Parallel-Serial & 64K Buffer .......... . ... .. . . .. . .. $ 99.95 · 
The Sector Wizard (Disk Zap). . . . .. ... .. .. . . . . . . ... ... .. $ 14.95 Avatex 2400 (With 5 Free Hours on CIS) . . .. $249.95 
Drive 0 & 1 System (2 OS Drives) ..... $362.50 512K Coco Ill Upgrade w/512K .. . ....... . . . . . . . . .... . . $ 96.25 
Coco Ill ECB Unravelled ... . . . . . . . . . . . . . . . .. . . .. $ 24.95 Coco Ill Secrets Revealed . . . ..... $ 19.95 
Magnavox 8CM515/505 Monitor Cable . .. .. . . . . . ... .. . . ... $ 12.95 68809E (Coco Ill Microprocessor) . ... .... $ 9.95 
Pyramix (Coco Ill Action Game) . . ..... . .... . .... . ...... . . $ 22.95 Color Max III ........... . ........ . . . . . . . ... .. . ... . . . . . . .... $ 55.00 

Distributors for : Ark Royal, Cer-Comp, Computerware, Diecom, Disto, Prickly Pear, and Speech Systems 
Offeri ng Discounts on Software from 10% to 20%. Write or call for a complete Catalog . Payment Terms: Personal Check (allow 2 
weeks to clear). Money Order or Cashier's Check (Sorry, No COD, MC or VISA) . Shipping: Software: $2.00, Hardware $5.00, Monitors: 
$10.00. Hours: 9 a.m . - 6 p.m. Mon.-Sat. (CST), 12 noon - 6 p.m. Sunday. Answering Machine After Hours. 
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entered by the operator to search the in-memory directory. 
Some reformatting is required here as the in-memory name 
is padded with blanks and contains no period between name 
and extension. 

If the file is found, the first granule location is picked up 
from the G array. The chain of granules is followed until the 
end granule. Each granule located is converted to a track and 
sector number and used in a DSI<I$ statement to read in the 
appropriate sector as A$ and B$. These strings are then 
printed. 

Most granules use all nine sectors, and a loop prints the 
entire granule with nine successive reads. However, end 
granules result in reads of only the required number of sectors 
(found from the ex granule) and a print of only the first 
portion of the last sector (found from the B array - the 
number of bytes in the last sector). Figure 9 shows a typical 
listing for the list function. Any ASCII file will print out 
properly formatted, and ·even non-ASCII files may contain 
useful information for identification purposes. 

Next month we'll have more on CoCo topics. Til then, 
watch those inaccessible granules! D 

Listing 1: DISI<DUMP 

1~~ I=========================== 
================================ 
============= 
11~ I 

12~ 1 DISK DUMP PROGRAM 
13~ CLEAR 1~~~ 
14~ CLS 
15~ INPUT "DISK#, TRACK#, SECTOR 

# II i DN ' TN' SN 
16~ DSKI$ DN, TN, SN, A$, B$ 
17~ · 1

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

18~ FOR I=~ TO 15 
19~ PRINT RIGHT$( "~" + HEX$( I 
* 8 ) ' 2 ) + ": "; 

2~~ FOR J=~ TO 7 
21~ 1

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

22~ C$=MID$(A$, (I)*8 + J + 1, 1 
) 

23~ C$=HEX$( ASC( C$ ) ) 
24~ PRINT RIGHT$( 11 ~ 11 + C$, 2 ) 
+ II " . . I I 

25~ NEX'r J 
26~ 1

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

27~ FOR J = ~ TO 7 
28~ C$=MID$( A$, I*8 + J + 1, 1) 
29~ IF C$<" II THEN PRINT II "; EL 
SE PRINT C$; 
3~~ NEXT J 
31~ 1

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

3 2~ PRINT II II; 

33~ PRINT RIGHT$( 11 ~ 11 + HEX$( I 
* 8 + 12 8 ) I 2 ) + II : II i 

34~ 1
--------------------
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ORG S3EOO 
************************************************* 
* BAUDOT (HURRAY) TELETYPE SUBROUTINE 
* READS RADIO TELETYPE CHARACTER THROUGH CAS­
* ETTE PORT AND SENDS TO SCREEN DRI VER 

LETS EOU SlF LETTERS CODE 
FIGS EQU SIB FIGURES CODE 
* WORKING STORAGE 
DELCNT FDB 1000 1/2 BIT TIME DELAY 
BIT! FDB 0 ONE BIT COUNT 
INVERT FCB 0 O•NORHAL, !•INVERTED 
LETFIG FCB 0 O•LETTERS, 32•FIGURES 
SCREEN FDB 0 SCREEN PNTR 
BAUDOT ORCC 0$50 RESET INTRPTS 

JSR CLRSCN CLEAR SCREEN 
CLRA 
STA S6F DEVNO FOR DISPLAY 
LDX ~$400 START OF SCREEN 
STX SCREEN INITIALIZE 

BAU002 JSR LOOKST WAIT TIL STARTCHAR 
JSR HBIT DELAY 1/2 BIT TIME 
JSR HBIT DELAY 1/2 BIT TIME 

Figure 9: Typical Listing 

35~ 
36~ 

FOR J=~ TO 7 
C$=MID$ (B$, (I) *8 + J + 1, 1 

) 
37~ 
38~ 
+ II 

C$=HEX$( ASC( C$ ) ) 
PRINT RIGHT$( "~" + C$, 2 ) 
" .. 
'' 

39~ NEXT J 
4~~ 1--------------------
41~ FOR J = ~ TO 7 
42~ C$=MID$( B$, I*8 + J + 1, 1) 
43~ IF C$< 11 11 THEN PRINT 11 11 ; EL 
SE PRINT C$; 
44~ NEXT J 
45~ 1

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

46~ PRINT 
47~ NEXT I 
48~ 1

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

49~ PRINT "PRESS <ENTER> FOR NEX 
T, ANY OTHER KEY FOR NEW" 
5~~ A$=INKEY$: IF A$= 1111 THEN 5~~ 
51~ IF A$<>CHR$(13) THEN GOTO 14 
~ 
52~ SN=SN+l: IF SN=l9 THEN SN=l: 

TN=TN+l: IF TN=35 THEN TN=~ 
53~ PRINT USING "DISK NO: # TRAC 
K NO: ## SECTOR NO: ##"; DN, TN, 

SN 
54~ GOTO 16~ 
55~ I 

56~ 1 =========================== 
================================ 
============= 



..---------------------, r----------------------------.., 

Listing 2: DISI<DIR 

1~~ I=========================== 
~==================7============ 

============== 
11~ 1 DISK DIR/LIST UTILITY 
12~ 1 LISTS DIRECTORY IN FIRST-I 
N ORDER, LISTS ANY FILE ON SCREE 
N. 
13~ CLEAR 2~~~ 

DIM FA ( 67 ) 
DIM N$ ( 71 ) 
DIM F ( 71 ) 
DIM A ( 71 ) 
DIM G ( 71 ) 
DIM B ( 71 ) 
FT = ~ 
CLS 

. 14~ 
15~ 
16~ 
17~ 
18~ 
19~ 

2~~ 
21~ 
22~ 
23~ 
24~ 
25~ 
26~ 
27~ 
28~ 
29~ 
3~~ 
31~ 

PRINT "DIR/LIST UTILITY" 
PRINT 
PRINT II 

PRINT II 

PRINT 

1. DIR" 
2. LIST" 

INPUT 
IF RE 
ON RE 

"SELECTION (1-2)"; RE 
< 1 OR RE > 2 THEN 27~ 

GOTO 32~,63~ 

I=========================== 
================================ 
============== 
32~ 1 DIR FUNCTION 
33~ CLS 
34~ PRINT 11 NAME 

FORMAT BYTES SEG" 
35~ PRINT "----------------- ---" 
36~ GOSUB 97~ 
37~ TB = ~: TL = ~: NF = ~ 
38~ FOR I = ~ TO 71 

TYPE 

39~ IF N$( I ) = STRING$( 11, CH 
R$( 255 ) ) THEN GOTO 55~ 
4~~ NF = NF + 1 
41~ A$ = LEFT$( N$( I ) , 8 ) + 11 

• II + MID$ ( N$ ( I ) ' 9' 3 ) 
42~ A$ = A$ + II II + MID$ ( "BASIC 
PROGBASICDATAMACHINELATEXTEDITR" 

' 
F( I ) 

* 9 + 1, 9 ) 
43~ IF A( I ) = ~ THEN A$ = A$ + 

II BINARY II ELSE A$ = A$ + II ASC 

The 

THE COLOR COMPUTER MONTHLY MAGAZINE 

Back Issue 
Availability 
BACK ISSUES STILL AVAILABLE 

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

A WORLD OF INFO AT A BARGAIN PRICE 

All back issues sell for the single issue 
cover price. In addition, there is a $3 .50 
charge for the first issue, plus 50 cents for 
each additional issue for postage and han­
dling if sent by United Parcel Service. There 
is a $5 charge for the first issue, plus a $1 
charge for each additional issue on orders 
sent by U.S. Mail. UPS will not deliver to a 
post office box or to another country. 

MOST ISSUES STILL AVAILABLE 

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

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

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

THE RAINBOW 
The Falsoft Building 
P.O. Box 385 
Prospect, KY 40059 
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I 
I BACK ISSUE ORDER FORM 

(See overleaf for instr uctions. ) 

Please s e nd me the follow ing back issues: 

MONTH/YEAR PRICE MONTH/YEAR PRICE 
VOLUME 1 VOLUME 5 

JUL '81 Premier Issue $2.00 0 AUG '85 Games $3.95 0 
AUG '81 $2.00 0 SEP '85 Education $3.95 0 
SEP '81 Education $2.00 0 OCT '85 Graphics $3.95 0 
OCT'81 Printer $2.00 0 NOV '85 Data Comm. $3.95 0 
NOV '81 $2.00 0 JAN '86 Beginners $3.95 0 
DEC '81 Holiday $2.00 0 FEB '86 Util ities $3.95 0 
JAN '82 $2.00 0 MAR '86 Business $3.95 0 
FEB '82 $2.00 0 APR '86 Home Help $3.95 0 
MAR '82 $2.50 0 MAY '86 Printer $3.95 0 
APR '82 $2.50 0 JUN '86 Music $3.95 0 
JUN '82 $2.50 0 JUL '86 Anniversary $3.95 0 

VOLUME2 VOLUME6 
JUN '83 Printers $2.95 0 AUG '86 Games $3.95 0 
JUL '83 Anniversary $2.95 0 SEP '86 Education $3.95 0 

VOLUME 3 OCT '86 Graphics $3.95 0 
AUG '83 Games $2.95 . 0 NOV '86 Data Comm. $3.95 0 
SEP '83 Education $2.95 0 DEC '86 Holiday $3.95 0 
OCT '83 Graphics $3.95 0 JAN '87 Beg inners $3.95 0 
DEC '83 Holiday $3.95 0 FEB '87 Utiliti es $3.95 0 
MAR '84 Business $3.95 0 MAR '87 Business $3.95 0 
APR '84 Gaming $3.95 0 APR '87 Home Help $3.95 0 
MAY '84 Printer $3.95 0 MAY '87 Printer $3.95 0 
JUN '84 Music $3.95 0 JUN '87 Music $3.95 0 
JUL '84 Ann iversary $3.95 0 JUL '87 Anniversary $3.95 0 

VOLUME 4 VOLUME 7 
AUG '84 Games $3.95 0 AUG '87 Games $3.95 0 
SEP '84 Education $3.95 0 SEP '87 Education $3.95 0 
OCT '84 Graphics $3.95 0 OCT '87 Graphics $3.95 0 
NOV '84 DataComm. $3.95 0 NOV '87 Data Comm. $3.95 0 
DEC '84 Holiday $3.95 0 DEC '87 Holiday $3.95 0 
JAN '85 Beginners $3.95 0 JAN '88 Beginners $3.95 0 
FEB '85 Utilit ies $3.95 0 
MAR '85 Business $3.95 0 
APR '85 Simulati ons $3.95 0 
MAY '85 Printer $3.95 0 
JUN '85 Music $3.95 0 
JUL '85 Annive rsary $3.95 0 

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

The Fourt h and Fifth Yea r Indexes including RAINBOW ON TAPE are in the July 
1985 and July 1986 issues, respectively. The Sixth Yea r Index is in the July 1987 
issue. 

TOTAL------

KY RESIDENTS ADD 5% ------

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

U.P.S. CHARGE -----­
TOTAL AMOUNT 

ENCLOSED------

I Article Reprints 
1 in instances where a given issue is now out o f print and not ava ilable for purchase, 
I we do provide photocopies of specif ic artic les. The cost for th is service is $1.50 

I 
plus 50 cents S/ H per art icle. Th is service is provided only in the case of out-of­
stock issues. 

I 
1 Name 

I 
1 Address --- ---- - -------------

1 
1 City -------- State __ Z I P 

I o Payme nt Enclosed , or 

Charge to my: 0 VISA 0 MC 0 AE 

CARD # - - ----- - --------- ----

EXPIRATION DATE ____ PHONE ( 

SIGNATURE _ __________ ______ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TO ORDER BY PHONE (c redit card o rders o nly ) ca ll (BOO) 847-0309, 8 a. m. to 5 1

1 p.m. EST. Ail oth er inquiries cal l (502) 228-4492. 
I 
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II " = ,0: NG = 1 
= G ( I ) 

44,0 BY 
45,0 HD 
46,0 IF 
1,0 

FA( HD ) > 67 THEN GOTO 5 

47,0 
48,0 
G = 
49,0 
5,0,0 
51,0 
52,0 
### 
53,0 

TL 
54,0 
55,0 

23,04 BY = BY + 
IF FA( HD 
NG + 1 

) HD <> 1 THEN N 

HD = FA( HD 
GOTO 46,0 
BY = BY + 23,04 
PRINT A$; : PRINT 
## " ; BY, NG 
TL = TL + 1: IF 
= ,0: GOSUB 128,0 
TB = TB + BY 
NEXT I 

USING " ### 

TL = 2,0 THEN 

56,0 PRINT "TOTAL BYTES="; TB;"# 
BYTES LEFT="; 23,04*FG 
57,0 PRINT 68 - TBI23,04 - FG; "GR 
ANULES INACCESSIBLE ("; 156672 

TB - FG*23,04; "BYTES)" 
58,0 PRINT NF; "TOTAL FILES" 
59,0 GOSUB 128,0 
6,0,0 GOTO 21,0 
61,0 
62,0 '=========================== 
================================ 
============== 
63,0 LIST FUNCTION 
64,0 GOSUB 97,0 
65,0 CLS 
66,0 INPUT "FILE TO LIST"; RE$ 
67,0 IF LEN( RE$ ) = ,0 THEN GOTO 
94,0 ELSE IF LEN( RE$ ) <= 12 THE 
N GOTO 69,0 
68,0 GOTO 65,0 
69,0 FOR L = 1 TO LEN( RE$ ) 
7,0,0 IF ( MID$( RE$, L, 1 ) = II II 

) OR ( MID$( RE$, L, 1 ) 
) THEN GOTO 72,0 
71,0 NEXT L 

= II II 

72,0 C$ = LEFT$ ( LEFT$( RE$, L -
1 ) + " ", 8 ) 
73,0 C$ = C$ + LEFT$( MID$( RE$, 
L + 1, 3 ) + II II 3 ) 
74,0 FOR I=,0 TO 71 
75,0 IF N$( I ) = C$ THEN 79,0 
76,0 NEXT I 
77,0 PRINT "FILE "; RE$; 11 NOT FO 
UND" 
78,0 GOTO 93,0 
79,0 HD = G( I ) 
8,0,0 IF HD > 33 THEN TK = 
HD + 2 ) I 2 ) ELSE TK = 
I 2 ) 

81,0 sc = 
1 

HD AND 1 ) 

I NT ( ( 
I NT( HD 

* 9 ) + 



82~ IF FA(HD) <= 67 THEN J = 9 E 
LSE J = FA( HD ) AND 31 
83~ FOR L = 1 TO J 
84~ DSKI$ ~' TK, SC, A$, B$ 
85~ IF FA( HD ) <= 67 THEN PRINT 

A$ ; B$ ;: GOTO 89~ . 
86~ IF L <> J THEN PRINT A$; B$; 
: GOTO 89~ 
87~ IF B( I ) <= 128 THEN PRINT 
LEFT$( A$ , B( I ) ) 
88~ IF B( I ) > 128 THEN PRINT A 
$ ;: PRINT LEFT$( B$, B( I ) - 12 
8 ) i 
89~ SC=SC + 1 
9~~ NEXT L 
91~ IF FA( HD ) > 67 THEN 92~ EL 
SE HD = FA( HD ) : GOTO 8~~ 
92~ PRINT 
93~ GOSUB 128~ 
94~ GOTO 21~ 
95~ I 

96~ 1 =========================== 
================================ 
============== 
97~ 1 READ IN AND STRIP DIRECTOR 
y 
98~ IF FT = 1 THEN GOTO 125~ 
99~ DSKI$ ~ ' 17, 2, A$, B$ 
1~~~ FG = ~ 
1~1~ FOR I = ~ TO 67 
1~2~ FA(I) = ASC( MID$( A$, I + 
1' 1 ) ) 
1~3~ IF FA(I) = 255 THEN FG = FG 

+ 1 
1~4~ NEXT I 
1~5~ K = ~ 
1~6~ FOR I = 3 TO 11 
1~7~ DSKI$ ~' 17, I , A$, B$ 
1~8~ FOR J = ~ TO 3 
1~9~ N$( J + K ) =MID$( A$, J * 

32 + 1 , 11 ) 
11~~ F( J + K ) = ASC( MID$( A$, 

J * 3 2 + 12' 1 ) ) 

111~ A( J + K ) = ASC( MID$( A$' 
J * 32 + 13, 1 ) ) 
112~ G( J + K ) = ASC( MID$( A$' 

J * 32 + 14' 1 ) ) 
113~ B( J + K ) = ASC( MID$.( A$' 

J * 32 + 15, 1 ) ) * 256 + 

ASC( MID$( A$' J * 32 + 16, 1 
) ) 
114~ NEXT J 
115~ FOR J = ~ TO 3 
116~ N$( J + K + 4 ) =MID$( B$, 

J * 32 + 1, 11 ) 
117~ F( J + K + 4 ) = ASC( MID$( 

B$, J * 32 + 12, 1 ) ) 
118~ A( J + K + 4 ) = ASC( MID$( 

B$, J . * 32 + 13, 1 ) ) 
119~ G( J + K + 4 ) = ASC( MID$( 

B$, J * 32 + 14, 1 ) ) 
12~~ B( J + K + 4 ) = ASC( MID$( 
A$' J * 32 + 15, 1 ) ) * 256 + 

ASC( MID$( B$, J * 32 + 16 
' 1 ) ) 
121~ NEXT J 
122~ K = K + 8 
123~ NEXT I 
124~ FT = 1 
125~ RETURN 
126~ I 

127~ 1 ========================== 
================================ 
============== 
128~ ' MORE SUBROUTINE 
129~ PRINT "PRESS ANY KEY TO CON 
TINUE" 
13~~ D$=INKEY$: IF D$= 1111 THEN 13 
~~ 
131~ RETURN 
132~ 1 ========================== 
================================ 
=============== 

TEPCO 
30 Water Street 

Portsmouth, RI 02871 
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Racksellers 

The retail stores listed below carry THE RAINBOW on a regular basis and 
may have other products of interest to Tandy Color Computer users. We 
suggest'you patronize those in your area. . 
ALABAMA FLORIDA (cont'd) 
Birmingham Jefferson News Co. Tallahassee Anderson News Co. Cambridge Out Of Town News 
Brewton McDowell Electronics DuBey's News Center Ipswich Ipswich News 
Florence Anderson News Co. Titusville Computrac Littleton Computer Plus 
Greenville M & B Electronics GEORGIA Lynn North Shore News Co. 
Madison Madison Books Atlanta Border's Swansea Newsbreak. Inc. 
Montgomery Trade 'N' Books Bremen Brerl)en Electronics/Radio Shack MICHIGAN Tuscaloosa Injun John's, Inc. Forest Park Ellers News Center Allen Park Book Nook, Inc. 

ALASKA Jesup Radio Shack Birmingham Border's Book Shop 
Fairbanks Electronic World Marietta Act One Video Durand Robbins Electronics 

ARIZONA 
Thomasville Smokehouse Newsstand E. Detroit Merit Book Center 
Toccoa Martin Music Radio Shack Harrison Harrison Radio Shack 

Cottonwood A & W Graphics Co. Hillsdale Electronics Express/Radio Shack Lake Havasu IDAHO 
City Bock Nook Boise Book Shelf. Inc. Holland Fris News Company 

Howell Howell Auto Parts 
Phoenix TRI-TEK Computers Moscow Johnson News Agency 

Lowell Curt's Sound & Home Arcade Center Sierra Vista Livingston's Bocks ILLINOIS Muskegon The Eight Bit Comer Tempe Books. Etc. Belleville Software or Systems Perry Perry Computers Computer Library Champaign Bookmark Riverview Riverview Book Store Tucson Anderson News Co. Chicago B. Dalton Booksellers Roseville New Horizons Book Shop 
ARKANSAS Decatur Book Emporium 

MINNESOTA Fayetteville Vaughn Electronics/Radio Shack K-MartPiaza 
Burnsville Shinder's Burnsville 

Ft. Smith Hot Off the Press Newsstand Northgate Mall 
Crysta l Shinder's Crystal Gallery Little Rock Anderson News Co. East Moline Book Emporium 
Duluth Carlson Books 

CALIFORNIA. 
Evanston Norris Center Bookstore Edina Shinder's Leisure Lane 

Berkeley Lyon Enterprises 
Kewanee Bock Emporium 

Minneapolis Shinder's (2 Locations) Lisle Book Nook 
Citrus Heights Software Plus Lombard Empire Periodicals Minnetonka Shinder's Ridge Square 
Grass Valley Advance Radio. Inc. Newton Bill's TV Radio Shack Roseville Shinder's Roseville 
Half Moon Bay Strawflower Electronics Paris Book Emporium St. Paul Shinder's Annex 
Hollywood Levity Distributors Peoria Book Emporium Shinder's Maplewood 

Stef-Jen. Inc. Sheridan Village Shinder's St. Pauls 
La Jolla Butler & Mayes Booksellers Westlake Shopping Center Willmar The Photo Shop 
Los Angeles Circus of Bocks (2 Locations) Illinois News Service MISSOURI Marysville Bock land Springfield Bool< Emporium Farmington Ray's TV & Radio Shack Napa Bookends Bookstore Sangamon Center North Flat River Ray's TV & Radio Shack Oakland DeLauer's News Agency Town & Country Shopping Ctr. Florissant Book Brokers Unlimited Sacramento Delbert's Readerama Sunnyland Book Emporium Jefferson City Cowley Distributing 

Tower Magazine West Frankfort Paper Place Kirksville T&R Electronics San Francisco Bocksmith Wheeling North Shore Distributors Moberly Audio Hut Bockworks 
Castro Kiosk INDIANA St. Louis Book Emporium 

Santa Monica Midnight Special Bookstore Angola D & D Electronics St. Robert Bailey's TV & Radio 

San Jose Computer Literacy Bookshops Radio Shack MONTANA 
Santa Rosa Sawyer's News, Inc. Berne White Cottage Electronics Whitefish Consumer Electronics of Whitefish 
Stockton Harding Way News Bloomington Book Corner 

NEBRASKA Paperbacks Unlimited Columbus Mlc;ro Computer Systems. Inc. 
Sunnyvale Computer Literacy Crawfordsville Koch's Books Lincoln Nebraska Bookstore 

Torrance El Camino College Bookstore Dyer Miles Books Omaha Nelson News 

COLORADO 
Franklin Gallery Book Shop NEVADA 

Aurora Aurora Newsstand 
Garrett Finn News Agency, Inc. Carson City Bookcellar 

Colorado 
Indianapolis Bookland. Inc. Las Vegas Hurley Electronics 

Springs Hathaway's 
Borders Bookshop Steve's Books & Magazines 
Delmar News 

Denver News Gallery Indiana News NEW HAMPSHIRE 
Glenwood Southside News Manchester Bookwrights 

Springs The Book Train Lebanon Gallery Book Shop West Lebanon Verham News Corp. 
Grand Martinsville Radio Shack NEW JERSEY Junction Read more Book & Magazine Wabash Mitting's Electronics Atlantic City Atlantic City News Agency Longmont C ity Newsstand 

IOWA Cedar Knolls Village Computer & Software 
DELAWARE Davenport Interstate Book Store Clinton Micro World II 
Middletown Delmar Co. Des Moines Thackery's Books, Inc. Marmora Outpost Radio Shack 
Milford Milford News Stand Fairfield Kremers Books & Gifts Pennsville Dave's Elect. Radio Shack 
Newark Newark Newsstand Ottumwa Southside Drug Rockaway Software Station 
Wilmington Normar. Inc.-The Smoke Shop 

KANSAS NEW MEXICO 
DISTRICT OF COLUMBIA Hutchinson Crossroads. Inc. Alamogordo New Horizons Computer Systems 
Washington. Topeka Palmer News. Inc. Albuquerque Front Page Newsstand 

DC Chronlchles Town Crier of Topeka. Inc. Page One Newsstand 
NewsRoom Wellington Dandy's/Radlo Shack Dealer Santa Fe Downtown Subscription 
World News. Inc. Wichita Amateur Radio Equipment Co. 

Lloyd's Radio NEW YORK 
FLORIDA Amherst Village Green-Buffalo Books 
Boca Raton Great American Book Co. KENTUCKY Brockport Lift Bridge Book Shop. Inc. 

Software, Software. Inc. Hazard Daniel Boone Gulf Mart Brooklyn Cromland, Inc. 
Clearwater The Avid Reader Henderson Matt's News & Gifts Elmira Heights Southern Tier News Co .. Inc. 
Cocoa The Open Door Hopkinsville Hobby Shop Fredonia On Line: Computer Access Center 
Dania Dania News & Books Louisville Hawley-Cooke Booksellers ( 2 Locations) Hudson Falls G.A West & Co. 
Davie Software Plus More Paducah Radio Shack Huntington Oscar's Bookshop 
Ft. Lauderdale Bob's News & Book-Store LOUISIANA Johnson City Unlearn Electronics 

Clarks Out ofT own News Baton Rouge City News Stand New York Barnes & Noble-Sales Annex 
M ike 's Electronics Distributor Collsoum Books 

Gainesville Paper Chase 
New Orleans Sidney's News Stand Up town 

Eastern Newsstand 
Jacksonville Book Co. Monroe The Book Rack 

Grand Central Station, Track 37 
The Book Nook MAINE 200 Park Ave .. (Pan Am #1) 
White's of Downtown Bookstore Bangor Magazines. Inc. 55 Water Street 

North Miami Brockton Voyager Bookstore World Trade Center #2 
Beach Almar Bookstore Caribou Radio Shack First Stop News 

Panama City Boyd-Ebert Corp. Oxford Books-N-Thlngs Idle Hours Bookstore 
Pensacola Anderson News Co. Sanford Radio Shack International Smoke Shop 
Pinellas Park Wolf's Newsstand 

MARYLAND Jonll Smoke 
South Penn Book 

Pasadena Poling Place Bookstore College Park University Bookstore Software City 
Starke Record Junction. Inc. MASSACHUSETTS State News 

Radio Shack Dealer Boston Eastern Newsstand Walden Books 
Sunrise Sunny's at Sunset Brockton Voyager Bookstore World Wide Media Services 
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NEW YORK (coni' d) 
Pawling Universal Computer Service 
Rochester Village Green 

World Wide News 
Woodhaven Spectrum Projects 

NORTH CAROLINA 
Cory News Center in Cory Village 
Chapel Hill University News & Sundry 
Charlotte Newsstand lnrl 

Hovlock 
Hickory 
Jacksonville 
Kernersville 
Marion 
Winston-Salem 

OHIO 
Akron 
Blanchester 
Canton 
Chardon 
Cincinnati 
Cleveland 
Columbiana 
Columbus 

Dayton 

Dublin 
Fairborn 

Findley 
Kent 
Lakewood 
Limo 
Miamisburg 
Parma 
Toledo 
Warren 
Xenia 
Youngstown 

OKLAHOMA 
Oklahoma 

City 
Taklequoh 
Tulsa 

OREGON 
Eugene 
Portland 

Solem 

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

RHODE ISLAND 
Newport 
Warwick 

SOUTH CAROLINA 

Papers & Paperback 
Computer Plus 
C2 Books & Comics 
Michele's, Inc. 
K & S Newsstand 
Boomers Rhythm Center 
K & S Newsstand (3 Locations) 
Rainbow News Ltd. 

Churchill News & Tobacco 
JR Computer Control 
Little Professor Book Center 
Thrasher Radio & TV 
Clnsoft 
Erievlew News 
Fidelity Sound & Electronics 
85 Software 
Micro Center 
The Newsstand 
Books&Co. 
Huber Heights Book & Cord 
Wilke News 
Wright News & Bocks 
Bock Born 
News-Readers 
Wilke's University Shoppe 
Open Bock ' 
The News Shop 
Lakewood International News 
Edu-Caterers 
Wilke News 
Bookmark Newscenter 
Leo's Book & Wine Shop 
Bock Nook. Inc. 
Fine Print Bocks 
Plaza Bock & Smoke Shop 

Merit Micro Software 
Thomas Sales. Inc. dbo Radio Shock 
Steve's Bock Store 

tibra 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 
Global Books 
Gene's Books 
Personal Software 
Stevens Radio Shock 
Smith's News & Cord Center 
Software Corner 
Chester County Bock Co. 
Micro World 
The Computer Center of York 
Tollgate Bookstore 

Bellevue News 
Software Connection 

Charleston Hts. Software Hous. Inc. 
Clemson Clemson Newsstand 
Florence Ray's #1 
Greenville Palmetto News Co. 
Spartanburg Software City 
Union Fleming's Electronics 

TENNESSEE 
Brentwood 
Chattanooga 

Dickson 
Knoxville 

Memphis 
Nashville 

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

TENNESSEE (cont'd) ALBERTA (conl'd) 
Smyrna Delker Electronics Taber Pynewood Sight & Sound 

TEXAS Westlock Wesftock Stereo 

Big Spring Poncho's News 
Wetoskiwin Radio Shock 

Brenham Moore's Electronics BRITISH COLUMBIA 
Desoto Maxwell Books Burnaby Compulit 
Elgin The Homing Pigeon Burns Lake VT. Video Works 
Harrington Bock Mark Campbell 

UTAH River TRS Electronics 
Chilliwack Charles Porker Provo Volley Bock Center Coortenoy Rick's Music & Stereo 

VIRGINIA Dawson Creek Bell Radio & TV 
Danville K & S Newsstand Golden , Toks Home Furnishings 
Hampton Benders Kelowno Telesoft Marketing 
Norfolk 1-0 Computers Longley Langley Radio Shack 

Turn The Page N. Vancouver Microwest Distributors 
Richmond Volume I Bookstore Nelson Oliver's Bocks 

WASHINGTON 
Parksville Parksville TV 
Penticton D.J.'s 

Port Angeles Port Bock & News Four Corner Grocery 
Seattle Adams News Co .. Inc. Sidney Sidney Electronics 

Bulldog News Smithers Wall's Home Furniture 
Tacoma B & I Magazines & Bocks Squomish Kotyk Electronics 

Nybbles 'N Bytes 100Mile 
WEST VIRGINIA House Tip Top Radio & TV 
Huntington Nick's News MANITOBA 
Logon Stan's Electronics & Radio Shock Altona L.A. Wiebr Ltd. 
Madison Communications, LTD Lunder Goranson Elec. 
Parkersburg Valley News Service Morden ' Central Sound 
South The Pas Jodi's Sight & Sound 

Charleston Spring Hill News Selkirk G.L Enns Elec. 
WISCONSIN Virden Archer Enterprises 
Appleton Badger Periodicals Winnipeg J & J Electronics Ltd. 
Cudahy Cudahy News & Hobby NEW BRUNSWICK 
Kenosha R.K. News. Inc. Moncton . Jeffries Enterprises 
Madison PicA Bock Sussex DewittEiec. 

University Bookstore 
Milwaukee Juneau Village Reader NEWFOUNDLAND 
Racine Little Professor Book Center Botwood Seaport Elec. 
Waukesha Holt Variety Carbon ear Slade Realties 

NOVA SCOTIA 
AIRGENTINA Halifax Atlantic News 
Cordoba Information Telecommunicotiones ONTAIRIO 

AUSTRALIA Angus Micro Computer Services 
Blaxland Blaxland Computers Aurora Compu Vision 
Kingsford Paris Radio Electronics Concord Ingram Software 

CANADA: 
Exceter J. Mocleane & Sons 
Hanover Modern Appliance Centre 

ALBERTA Huntsville Huntsville Elec. 
Banff Banft Radio Shock Kenora Donny "B" 
Bloirmore L & K Sports & Music Kingston T.M. Computers 
Bonnyvllle Paul Tercier Listowel Modern Appliance Centre 
Brooks Double "D" A.S.C. Radio Shock South River Max TV 
Calgary Billy's News Dennis TV 
Claresholm Radio Shack Associated Stores 
Drayton Volley QUEBEC Longord Electronics 
Edmonton CMDMicro LaSalle Messogeries de Presse Benjamin Enr. 
Edson Radio Shock, osd Pont. Rouge Boutique Bruno Laroche 
Fairview D.N.R. Furniture & TV Ville St. Gabriel Gilles Comeau Enr/Rodio Shack 
Fox Creek Fox City Color & Sound SASKATCHEWAN 

A.S.C. Radio Shock Assiniboia T elstor News Ft. Soskotche- Est evan Kotyk Electronics 
wan Ft. Moll Radio Shack, ASC Moose Jaw D&S Computer Place 
Grande Nipiwon Cornerstone Sound ·cache The Stereo Hut Regina Regina CoCo Club 
Grande 

Centre The Book Nook 
Software Supermarket 

Saskatoon Everybody's Software Library 
Hinton Jim Cooper Shell brooke Gee. Laberge Radio Shock 
lnnisfoil L & S Stereo Tisdale Paul's Service 
Lacombe Brion's Electronics Unity Granrs House of Sound 
Leduc Radio Shock ASsociated Stores 
Lethbridge Datatron YUKON 
Lloyd minster Lloyd Radio Shack Whitehorse H & 0 Holdings 
Okotoks Okotoks Radio Shock 
Peace River Radio Shock Associated Stores JAPAN T ovener Software Tokyo America Ado, Inc. St. Paul Wolter's Electronics 
Stettler Stettler Radio Shack PUERTO RICO 
Strathmore Wheatland Electronics Son Juan Software City 

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

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

AtoZUnlimited . .... ......... 127 
After Five Software ... ......... 120 
Alpha Products .... . . .... ... ... 21 
Bob's Software ..... ....... .... . 89 
Burke & Burke .... .... ........ 159 
Cer-Comp ... .. ...... ....... 46, 47 
Cinsoft ... .. .... ... . ...... .... . 55 
Clearbrook Software 

Group .............. . .... . . 39 
CNR Eng ineering ...... . ...... 105 
Cognitec .. ... ........ . ... . . . .. 83 
Colorware ...... . ... ..... ... 22, 23 
Computer Center ....... . ... . .. 67 
Computer Island ..... ..... . ... 137 
Computer Plus . ..... .. . ... . .. ... 3 
Computer Villa .... . .... . .. .... 139 
Computerware . .... . ....... . .. . 77 
Computize ............. . ... 56, 57 
CY-BURNET-ICS ....... .. ... . . 95 
D.P. Johnson .. ... . . ..... ... .. 165 
Dayton Associates of 

W. R. Hall, Inc . ...... . 118,119 
Delphi ......... ... ... .... 122, 123 
Diecom . .. .. . ... . ..... . .. I FC, I BC 
DISKMASTER, INC . .. ........ .. 69 
Disto .... . .................. ... 63 
Dorsett Education 
Systems ..... ........ .... . .... . 65 
E.Z. Friendly Software . . ........ 95 
Eric Ackley .. . ... . .. ..... .... .. 70 . 
Federal Hill Software ...... .... 109 
Frank Hogg Laboratory91, 157,167 
Gimmesoft ... . ..... .. ...... ... 81 
Hard Drive Specialists . . . . .. .. . 141 
Hawkes Research 

Services .. . .... .. .... ...... 55 
Howard Medical . . ... .... . . 66, 194 
ICR Futuresoft ................. 35 
J & R Electronics . .. . .. .... . . .. . 71 
Ke lly Software 

Distributors ....... . .... ... 177 
Metric Industries ...... .. ....... 29 
Micro Works, The .. .. . . .. .. .... 75 
Microcom Software . .. ~. 11, 13, 15, 
153 
Microtech Consultants 

Inc ...... . ... .... . .... .... . 79 

192 THE RAINBOW January 1988 

MicroWorld .... .. . ............ 103 
Other Guys Software, The .. .. . 135 
Owl-Ware ........... 145, 146, 14 7 
Paparis Enterprises .... ... . ... 125 
Performance Peripherals ....... 97 
Perry Computers ......... .. . .. 175 
Preble's Programs, Dr .......... BC 
Public Domain ............. ... 148 
PXE Computing ... ... ...... .... . 7 
R.A.D. Products . ..... ... ... .... 71 
Rainbow Binder .. ....... ....... 34 
Rainbow Bookshelf ....... 114, 11 5 
Rainbow Gift Subscription .. .... 99 
Rainbow on Tape and Disk ..... 94 
RTR Development Systems . . . . 185 
Sardis Technologies .......... 121 
SO Enterprises ... . .... ..... . .. 139 
Sei byte Software ...... . ....... 183 
Softbyte ............ ... ........ 91 
Software House, The ........... 93 

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

(502) 228-4497 

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

(502) 228-4492 

SpectroSystems .... ........ .. . 41 
Spectrum Projects Inc .... 17, 25, 27 
Speech Systems .. . .. 50, 51 , 52, 53 
Sugar Software ........... . . .. 193 
Sundog Systems .. ... .... .... . 179 
Sunrise Software ........... . .. 125 
T & D Software ... ... ... 32, 33, 155 
Tandy/Radio Shack ..... . ... 42, 43 
Tepco ........ ... .......... .. . 189 
TMM/Hemphill Electronics .... 164 
Tom Mix Software .. . ..... . . . . 117 
True Data Products ....... 132, 133 
Try-0-Byte ....... : .. . ........ 177 
Valkyrie . . ................. . ... 89 
Vidicom Corporation .......... 181 
Wasatchware .. .... .. . .. . .... . 159 
Woodstown Electronics .. . . .. . 127 
York 10 . .. , ... ............... . 151 
Zebra Systems . .... . . . . .... .... 61 



~~ar 
~ftware 

OS9 
Calllgra}.,her 

r urn ~our CoCo into I 

udfi9r11p~er"' s quiff. 
lffi21~1! bl!liUtifuf 
inuit2Jtions 1 aipf orus 1 

certifi(lltes 1 foul! 
f ef fer s 11na f ll~ef s. I!Jse 
~our Co!Co for aes~f.op 
pu~fis~in9 to print 
new sf ef fer s 1 H ~er s 11na 
lias. lflff t~is is possi6f I! 
wit~ f~e ()~9 
!Cliff igr llp~er. 

f~e OS9l Cllffigrll­
p~er is ll fe~f fornllt­
ting progrliM for ()~9. 
If. rellas 21 Stllnallra fif I! 
w~ic~ (ontllins f.e~ f. lin a 
for Mllt ting coaes. 

The Calligrapher Programs - Both the 
OS9 and CoCo Calligrapher come with 
three 'h-i nch fonts: Old English, Gay 
Nin eties and Cartoon. Both come with 
support for Epson, Gemini, Radio Shack, 
Okidata 92A, Banana and Prowriter 
printers. Both print the same fonts. 
CoCo Calligrapher - (Hybrtd BASIC/ML) 
Tape or Disk; $24.\J5. 
OS\J Calligrapher - (C) Requires OS9 
Lev el I or II; Disk only; $2·1.\J5. 

Calligrapher 
Ty1.,e Styles 

Cllffi uses Mlln~ 
aif fer ent t~pe st~f I!S in 
6of.~ ~llff 21na qullrter 
inc~ size w~ic~ 21r e . 

printea on 2J aot-nlltri~ 
. printer. lfor e~11npfe 1 
f~is lla wlls fornllttea · 
llna printea using f.~e 
()~91 C21ffigr 11p~er. 

T~e OS9l Cliff i9r 21p~er 
cones wit~ f~ree 
~llf f-in(~ f onf.s: 

(Qld ~ngli~h 
Gil~ Nh11~ties 

C•rtoou 
fnlln~ of~er fonts llrl! 
DUll if 116f e. 

The Calligrapher Fonts - Requires OS9 
or CoCo Calligrapher. Each set on tape or 
disk; $H.\J5 each. Set #1- (9 fonts) Re­
duced, reversed and reduced-reversed 
versions of Gay Nineties, Old English 
and Cartoon; Set #2- ( 8 fonts) Old Style 
and Broadway; Set #3 - (8 fonts) An­
tique and Business; Set #4 - (8 fonts) 
Wild West and Checkers; Set #5 - (10 
fonts) Stars, Hebrew and Victorian; Set 
#6- (8 fon ts) Block and Compute1·; 

CoCo 
Calligrapher 

T~e I'Coi'Co I'Cllrfi9r21p~er 
prints f.~e SliMI! fon£s 
liS f.~e ()~91 ICMffi­
gr 21p~er • f~oug~ not liS 
powerfuf liS £~e ()~91 
IC21ffi 1 f.~e ICoi'Co tCllffi 
is lin ells~ to use 1 nenu 
ar iuen pr ogr 2JM for t~OSI! 
of ~ou t~2Jt aon'f use 
OS91. If Clln print 
fines r eft justifiea or 
(enterea llna (2Jn print 
in conaensea noae on 
soMe printers. 

(if~er tCllffigrllp~er Mll~ 
&e purc~l.lsea wit~ llff 
S'Y f onf.s liS 11 tConbo 
tP2J(~2J91!· 

The Economy Font Packages on disk; 
2\J.\J5: Font Package #1 - Above font 
sets .1, 2 and 3 (25 fonts) on one disk. 
Font Package #2 - Above font sets 4, 5 
and 6 (26 fonts) on one disk. Both Pack­
ages #I and #2 (51 fonts) ; Disk on ly; 
4\J.\J5. 
'll1e Calligrapher Combo - Everything!; 
Our most popular package includ es the 
Calli&raph er and both Font Packages (51 
fonts); Disk only; $6\J.\!5. 

This ad was composed using 1h-in ch Reve1·sed Old English for the he adlin e, 'It-inch Block for heade rs and '!.-inch Checks for th e 
body . A 21h -inch co lumn was prin te d and cut to three co lumn s . The sample fonts shown above are '!. -inch alth ough the 'h - inch ver­
sions are included with the Calligrapher programs. S pecify OS9 or CoCo (R SD OS) wh en ordering. 

~ · 
RAINBOW ~ [ZJ 
Cflllflf.CATIOH 

SEAL 

*TRS-80 is a trademark of Tandy Corp. 

A complete catalog of other sweet 
S ugar Software products is available. 

SUGAR SOFfWARE 
P.O. Box 7446 

Hollywood, Florida 33081 
(305) 981-1241 

All program• run on th.e CoCo 1, 2 and S, S2K 
Extended Basic, unleee oth.erwiee noted. Add 
Si.50 per tape or disk for postage and handling. 
Florida residents add 5% sales tax. COD orders 
add $4. Dealer inquiries invited. Orders generally 
shipped in 24-48 hours. No refunds or exchanges 
without prior authorization. 



Star NX-10 Printer Only $238 
NOW WITH FREE SP-C {$68.45 value) 

DISK NEW FROM J&M 
CONTROLLER 
The DC·4 is a scaled-down version of the popular DC-2 
without a parallel port. It includes a switch with 2 ROM 
sockets, JDOS, manual and such features as gold connec­
tors and metal box. It accesses double sided drives and ac­
cepts RSDOS 1.1 for Radio Shack compatability. 

$65 DC-4 with memory minder 
($2 shiJ)ping) 

RS DOS ROM CHIP 
ROM chip fits inside disk controller. 24 pin fits both J&M 
and RS controller Release 1.1. For CoCo 3 Compatability. 

$20each 
Reg. $40 

($2 shipping) 

DISK DRIVE SPECIALS 
DRIVE fJ + 

DD·3 An MPI52 double-sided, double density, 360K disk 
drive in a full height case and heavy-duty power supply. 

$ (S2 shipping) DRIVE ONE 
TEAC T-3 % height, double sided, double density, 720K 
bare drive, includes all mounting hardware. 

NEW $ (S2 shipping) 

TEAC 558 bare drive, '12 height, double-sided, double density with 
all mounting hardware, needs CA-2 below to fit R.S. 501 . 

$118 (S2 shipping) BARE 
SP-C 
Serial to parallel converter converts the CoCo 4 pin serial output to run 
a parallel printer like Star or Epson. Includes all cables. Add $10 lor 

modem attachment. ($2 shipping) $68.45 
Cable that connects the disk controller to the 

$2495 CA-2 $2995 
One Drive Two Drive 

GUARANTEE - Howard Medical's 30-day guarantee 
is meant to eliminate the uncertainty of dealing with a com­
pany through the mail . Once you receive our hardware, try 
it out, test it for compatibility. If you 're not happy with it for 
any reason, return it in 30 days and we'll give you your 
money back (less shipping). 

LX-800 $239 
Friction and tractor feed included 
1 60 CPS 
3K Buffer 
NLQ on front buttons 
Package includes free SP-C serial to 
parallel converter and Epson tutorial 
on disk. 

Star NX-10 On 
WORD PACK RS 
BASIC SCREEN EDITOR 

• Full documentation 
• Works on CoCo 1, 2 & 3 
• Add lines without renumbering 

MY D 0 S by Chris Hawks 
• Simplify your directory 
• Accesses double sided dri ves 
• Use J&M on CoCo 3 

CoCo MAX by Colorware 
• Specify II or Ill 
• Includes high res interface 
• Animation 
• Printers supported include, R.S. 

$49 
$19.95 

$78.45 
(S2 shipping on sonware) 

MONITORS 
Sony KV-1311CR $449 

• Vivid Color 
• Vertically flat 13" screen 
• Monitor/Trinitron TV with remote control 

Regular ' 625 

(115 shipping) 

• 640 X 240 resolution at 15MHZ .37 mm Dot 
pitch . 

• RGB analog & digital; TTL; and composite 
inputs 

• VCR inputs 
• Cable to CoCo 3 $36 

SONYCPD-1310 
• Monitors versions of KV-1311CR, above without 

TV 
• Cable to CoCo 3 $36 

$375 
Regular 1550 

(115 shipping) 

HARD DRIVE 
• 20,000,000 Bytes 
• equivalent to 125 R.S. 501 'son line 
• micro stepping heads have 15 position per track 
o automati c temperature compensation rea ligns head every five minutes for 

trouble free reads and writes 
• will also work with IBM & clones 
o ·complete package includes 20 meg drive, ca.se & power supply, controller, 

and interlace that plugs into slot #3 of multipack interface. $699 00 
• 1 year warranty • 

(5 ship) 
BASIC driver lets you access this hard drive without need for OS-9 $49.95. 

1690 N. Elston Chicago, IL 60622 

Showroom Hours: 
8:00 • 5:00 Mon. - Fri. 
10:00 · 3:00 Sa t. 

INQUIRIES AND ORDER STATUS 

{312) 278-1440 
WE ACCEPT: VISA • MASTERCARD • AMERICAN EXI?RESS 

C.O.D. OR CHECKS • SCHOOL P.O.'S Shipping charges are for 48 states. 
APO and Canada order slightly higher. 





DR .,PREBLE~S 
PROGRAMS 

I11 trod uci11g 
for ~~ot.n- Co for Cotllpu.t€.r :3 ! 

PYRAHII is a 100% machine l anguage game written exclusively to take advan tage of a ll the power in your 128K 

CoCo 3 . The col ors a r e brilliant, the graphics s harp , the action hot. 

PYRAHII featu res the finest in a nimation , graphics , sound effects and game pla y availab l e today. It has all 
the extras you want, too , such as a pause option , RGB and QfP modes, keyboard or joystlck play, help screen , 
multiple skill l evel , and the ability to backup your disk. 

Best of all is the l ow price! Available today, for only $24 . 95 on dis k+ s /h! 

.And Uqhtni..nq Strikes! 
UGIITNING RAM DISC: is the most versatile RAM disk for your 512[ Color Compute r 3! LIGIITN I NG RAM 
DI SK will allow you to use up to 4 mechanlcal drives a nd 2 RAM drives simultaneously for a tota l of 
6 Dr ives! This RAM DISK rlll a l so work simu l taneously with our amazing LIG!n'NING PRINTER SPOOLER! 
$19.95 on disk + s /h. 

t.IGUTNING PRINTER SP{X)LER for the 128[ or 512[ Color Computer 3. Multi.tas k your compute r\ Dump 
mor e t ha n 400K of text to t he spool er "instantly ." Then, con tinue your keyboard work while it all 
prints out I Also compatible with our LIGIITN ING RAM DISK above. $14.95 on disk + a/h. 

UGIITHING BACKUP ut i.Hty fo r your 512I Color Com puter 3 reads your master disk once and t he n makes 
superfast multipl e dlsk backups on a ll yo ur drives ! No need to fo r mat blank disks . Supports 35, 40 
o r 80 double or singl e sided disks and adj ustable step rate. $14.95 on disk + s /h. 

Orr!er af[ 3 for onft1 HHS · s lh 

BASIC FRKEOCif l No one wants to be c hained down. And 
~~type i n BASI C pr ograms, you have been 
subject t o i.nvoluntary servitude! The culpri t? 

BASIC' !'I limited EDIT comma nd. '----------------~ 
Desaond Your llASIC FREEIXI'fl Programmed b)' Chris BabCock for ColorVenture , this software gives you a 
full sc r een editor for typing in and editing BASIC pr ograms! Move the c ursor anywhere on t he sc ree n. 
Insert, delete or add text. It ' l'l the same concept as in a word processor, except you neve r have to 
leave BASI C! BASIC FREEOOH is an invisib l e mac hine language program which you can tu rn on and off at 
will. Even pressing RESET will not h ur t your BASIC FREEDOO."' ! Simple, yet powerful with an easy to 
read manual. Many extra "nice touches" included , like KEY REPEAT and LOWERCASE INTERPRETER which 
lets you type BASIC commands in upper or lower case for ease of pr ogramming . Translation to 
uppercase is automatic fo r commands . Text in quotes is not affected . f ot· ('o[o 1 2 or -3 ! 

SPECIAL OJ(X} 3 VRRSIOH lets you work i n 32, 40 , o r 80 column display modes. A separate ve r sion is 
available fo r t he CoCo l a nd 2 . Availab l e on rHsk for $24.95 + s/h . 

HENTAL FR£KIXJ1 by Dr . Pr eble ! IMAGINE\ Some day , a computer so advanced t hat it responds to your 
very-thoughts a nd emo t lons. Imagine, some day, t hought-cont rolled graphics : levitation and 
materiaHzation! PUJG IN YOUR HIND a nd UNIIOOl YOUR JOYSTICKS--that day is now ! The Radio Shack 
Color Compu te r has many adva nced capabil ities , just waiting to he to ppe d. Dr. Preble ' s Programs 
combines the advanced tec hno l ogy of the CoCo with the amazing Radio Shack Biofeedback Honi t or to 

bring you "Mental Fr ecd0111. " f OJ [o[ o 2 or ;:\ 

1110UGlrt--CONTROUJID VIDEO CHAIJ.ENGE? Unl ike any video game you have ever played, ou r Thoughtware 
tests. your ability t o handl e stress , to remain calm under adverse circumstances. LIG1rrtfiNG PAST 
r eflexes will do you no good here, unl ess you first tame the f ickl e dragon of you r mind . Are ypu the 
secretely nervous type? Many people can keep a 11 Poker. Face" even whe n they a r e wo r ried so that 
others may not notice; bu t can you really stop the worry itself? Find out with Mental Freedom! 

AND IT TALKS! Did you know that the CoCo can produce incredibly realistic digita l s peec h without a 
special speech synthesizer? The voice quality is so good , it sounc\ s human! Honest . Best of all , no 
extra hardware is needed for speech, just some cleve r pr ogracruning hy Or. Pre ble. 

MENTAL FRP.ElXJi - Next time your friends ask what your computer can do, show ~ 
them Dr Preble's Thoughtvare l Requires Radio Shack's Biofeedback ~lonitor 
Catalogue 163-675 . Mental Freed0111 - DISK on ly $24 . 95 + s/h 

Product of 
ColorVent ure 

* Reco r d voice or a ny sound into RMI 
* Record and playback at 2 speeds 
* Save and Load voice to disk 
* Sel-ccL no r ma l or high fidelity 
* Reco r d more than 2 minutes o[ speech if 

you have a 512K CoCo 3 
* Full y com pat ible with CoCo 1 anti 2 
* F'e<J t urcs Sound Activated Pl_aybuck. 

~lessagcs will playback automaLically fo r 
your family when any noise i.s made . 
Co uld also sca r e o(f prowlers. 

Vocal Freedom includes s pecial cable . 
Requires o nl y a lo ... • cost amp! i ficr (RS 
cut . t277- J008) and a ny microphone . 

On Disk , on.l y $39 .95 + s/h 

~~ ..... ~~~~ 
Incorporate digitally recorded voices or 

sound inLo your own programs . Hcquirr~s 
Vocal freedom, above . 

only $ L4 . 95 + s/h 

CoCo Braille 
VDOS, the UnDIS[: Save multi ple pr ograms in memo r y . Or save mul t iple graphic p ictures l n memory . Works wit h 
or wit hout a disk. Let ' s you SAVE, LOAD and KILL stored prog r ams or graphics . DIRECTORY f unction llsts 
f1les , glves the start, cncl ancl execution ad dresses of mac hine l anguage prograrns and number of f r ee bytes 
r emai ni ng. Own a RAM d i.sk witho ut buying a disk Jr1ve ! Requires 64K CoCo l o r 2. Avallahle on tape or ell s!< 

~ :!»~MrW 
IID~&llil®!r 

i?.lftl.loss Gracie 1 o r Gr ude 2 
Braille using you r CoCo I, 2 
or 3 and a Brother Daisy Whee l 
printer ! Fast Print t o 
Brai l le conversion algorithm 
converts word processo r f[lcs , 

(oc $24 .95 + shippiog/hoodliog. .._ for CoCo 1 Ol 2 
VDUHP, for the UnDISK: Backup all your UnDISK files to a slngle tape file for easy reloading A~ for VOOS 
use r s ! On tape for $14.95 + shipping /ha ndling. 

Dtcss u p ~lOut Ittsl Dl. n~ctor~1 

WLtlt coforJgf ltlCSSO~CS anrf 

UoHft:ts. Crcn t€ H.srfu1 hdp 
VPRIHT , for t.h e UnDISl: Paper printout for UnDISK Directory. On tape , $9 . 95 + s h l pping/hnndling . 

Cl~eclt. , money order~ Master card 
Vi sa or C.OJJ . For Shipping 

in U.S.;I. or Canada add $2.50, 
to other Countries. add t S.OO. 

rhe.ck .'fon£1.t Ord.cr or 
roD 

Order From 
Dr. Preble's Programs 

b540 Oc.rrer Loop 
Louisville,. KY' Lf0228 

(502) %9-1818 

.Cor CoCo 
I, 7 O' Jl 

»1(.5Sfl\1 rl(fd rj,., , pro-
.f(ss iouol touch w tfou.r ·rr r.-

D For frdr:!lectual Stimulation 
l \7 A CoCo rrograltl.5, 1.1D. 

program listings ond dnta 
fllos i nto t ouoh r (!ndubl c 
Braille . For use by t he blind 
or the sighted . No knowledge 
of the Brai lle code is 
necessary. Just send prlnt t o 
t he program and out comes 
BraU l e! Note : The complex 
Gr ade 2 conversion i s very 
good and thoug h not always 
perfect , quite rendoble. 
Requires 64K or •Y.J r e . Brother 
HR series prin te r or the IF'- 50 
i nt e rface series req ui r ed. 
l..ow Cost! Similar softwar e 
costs 3 times a s muc h. Only 

~Qo'!)'/l) 


