


DMP-134 $219* 
Color Computer Disk Drive 

Drive 0 $239 Drive 1 $149 Ta 1010$619 

GS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 
COMPUTERS COLOR COMPUTER MISC. COCO Utilll by Mark Data 39.95 
Tandy 1 000 RLX HD 1 Drive 1 Meg RAM 999.00 Tandy Drive Controller 89.00" COCO Max Ill by Colorware 79.95 
Tandy 1500 HD 1 Drive 640K 1499.00 Extended Basic Rom Kit (28 pin) 14.95 Max 1 0 by Colorware 79.95 
Tandy2810HD 1 Drive 1 Meg RAM 2049.00 64K Ram Upgrade Kit (2or8chip) 39.00 Auto Term by PXE Computing 29.95 39.95 
Tandy 1000 RL HD-1 Drive·512K 829.00 Tandy Deluxe Keyboard Kit 24 .95 TW-80 by Spectrum (COCO 3) 39.95 
Tandy 1100 FD 1 Drive 640K 599.00. HI-RES Joystick Interface 8.95 TeleWrrter 64 49 95 59.95 
PRINTERS Color Computer Deluxe Mouse 4400 T eleWriter 128 79.95 
Tandy DMP·1 07 120 CPS 219.00 Multi Pak Pal Chip for COCO 3 14.95 Elite Word 80 79.95 
Tandy DMP-302 270 CPS 469.00 COCO 3 Service Manual 29.95 Elite Calc 3.0 69 95 
Tandy DMP-202 180 CPS 299.00 Serial to Parallel Converter 59.95 CoCo 3 512K Super Ram Disk 19.95 
Tandy DMP-442 300 CPS 359.00 .. Tandy Deluxe Joystick 19.95 Home Publishing by Tandy (CoCo 3) 35.95 
Tandy LP-950 Laser Printer 1299.00 Magnavox 8135 RGB Monitor 299.00 Sub Battle Sim by Epyx (CoCo 3) 26 95 
Tandy DMP-240 192 CPS 8 color 415.00 Magnavox Green or Amber Monitor 99.00 Thexder by Sierra (CoCo 3) 22.45 
Panasonic KXP 1180 192 CPS 189.00. Tandy CM-8 RGB Monitor 249.00 Kings Quest Ill by Sierra (CoCo 3) 31 .45 
Panasonic KXP 1191 240 CPS 259.00. Tandy Pistol Grip Joystick 17.95. Flight Sim. II by Sublogic (CoCo 3) 31 .45 
Panasonic KXP 1124 192 CPS 299.00" PBJ OK COCO 3 Upgrade Board 29 95 OS-9 Level l! by Tandy 71 .95 
Okidata 320 300 CPS 369.00 PBJ 512K COCO 3 Upgrade 89.00 OS·9 Development System 89.95 
Okidata 390 270 CPS 24 Wire HD 515.00 Tandy OK COCO 3 Upgrade Board 39.95 Multi-View by Tandy 44.95 
OKI Laser4004PPM 699.00" Tandy 512K COCO 3 Upgrade 99.00. VIP Writer (disk only) 69.95 

COLOR COMPUTER SOFTWARE VIP Integrated Ubrary (disk) 149.95 
MODEMS TAPE DISK Prices are subject to change without notice. Please 
Tandy DCM-6 52.00 The Wild West (COCO 3) 25.95 call for shipping charges. Prices in our retail store Tandy DCM-7 85.00 Worlds of Flight 34.95 34.95 may be higher. Send for complete catalog. 
Cardmal1200 Baud External 99.00 Mustang P-51 Flight Simul. 34.95 34.95 
Cardinal 2400 Baud 129.00 Flight 16 Flight Simul. 34.95 34.95 *Sale prices through 6·10·91 

CALL TOLL FREE 
1·8DO-J4J·8124 

• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE • 
P.O. Box 1094 
480 King Street 
Littleton, MA 01460 

us 
SINCE1973 

IN MASSACHUSETTS CALL (508) 486-3193 
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hank ·! 
ditor: 

Pardon Our Omi ion 
La ·t month (Ma ' 1991 i sue) Ri ·k Ben

ton posed a que rion re arding file tran -
fer he tween differem op rarin!l, str: ms. ln 
an u•ering Rh·k Benron' ltrer ,we cov red 
Disk B • 1 IM ·-oo tran ifers. Howe\' r, we 
nef?./e ted to memion Granite omput r 

'Sfem File Tran fer til itic . which runs 
under o. -9 and allows file trans}' r between 
OS-9, M '-DO and Flex. 

Dri e li nment 
Editor: 

I enj y th art ie! 
wh n I d n t unde 

en 

Robert Welsh 
oN. a. cade 

Colorado, pring . lW907 

lfon drire cam ot r ad a diskformatted 
on th other dril ·e. ne or hoth dri\·e ma 
n d to be realigned. To d termine which 
n d to be ali ned.fi rmat a di. k on hoth 
drires and then format a di k on a dril·e that 
is known to be ood. If ither of.vour drive~ 
i good. it should be able to read the di k 
format! d on the kn wn drive and \'ice 
1•er a. When you del rmine H'hiclr drh· ( ~ 
need to be ali ned. gel an stim Jefrom the 
computer tore · in your ar a. hile ali 111 -

ingadril· isrelativ ly imple oumayflnd 
th cost of effing the dri1 e ali m'd \' r 
close to that of bu in a neH drh•e, espe
cial/_ considering many mail-ord r v n
dors ell 40-track, d uble-sided drh •e for 

0 to "60. 

ub cout oftwar 
· ditor: 

I am a 

19 

We know of no pm,f?ram · with scowin!(
specifi ymbol . Hmve,·er, there are el'

eral fine graphics program a\'ailable on 
the market. Many of tlr e pro~rams sup
port clip art. which would ive you the 
ahility to add your m1-•n ymhol . ee the 
ad,·ertisement. for ehra • s tems, 

olorware, T&D o.ftwarc and Microcom 
o !ware. 

Plantin a. ter Egg 
l:.ditor: 

tip 
HE 



with the Giant at the nd with a full regi
ment oflive . . Note thatthi . featur can nl 
be u ed \ ith the OS-9 er i n. Thank to the 

oCo , mmunity \ ho ·e support made thi 
pr ject po i I . 

Glen R. Dahl >rert 
President 

·undog y ·tems 

Looking for an 
Editor: 

em bier 

Where can I get a go d editor/a ·sem
bler? I like t writ as. embly-Janguage 
program~ , and my T D a .. embler just 
doesn ' t cut it ·~n m r . I have a oC _ 
witb a tape and a di k drive. 

Ryan Boul~hrer 
RD #_, Box -54 

Barro , P 19:04-9-1-17 

You an purchase Disk EDT SM+ or the 
TASM+ ROM pack from Tandy' s Expre.•.;s 

Order (EO ) sen·ice (call 00-321-. 1 3). When 
we checked. · . indica red the · fwd limited 
qu mtirie of hoth ;,1 tock. 

lick Printer Ribbon. 
Editor: 

If you want to ge t more use ut f ur 
printer tibb n, ut cannot find a r -inking 
kit , g ndy pry open the cartridg and give 
the ribbon tw rthr quirt ~ ofWD-4 . Pur 
the ribbon away f raw~ ile. 

The oil br ak most oft he ink loo:e fr m 
the unu a le portion of the ribbon and 
allows ir to pread to the u:abl portion ' · 

It i not like ha in0 a n w or re-inked 
ribb n, but it i go d for routine ldrafl] 
printing. 

Editor: 

MMC Daniel Statham 
FPO Seattle 

Day Dreaming 

l am a l ngtime u scrib r to your 
nagazine. I think ou do a great j b of 
bringing us a qualit pr duct. I have a fe\v 
idea · that you migh1t be able to u . 

Fir. t, I would like to e a hard are 
proje t for a remote keyboard. I know that 
pa t i ue have hewn h w lO e ~end the 

CORRECTIONS 

keyboard with ribbon cable, but 1 would 
li e to ee an issue dealing withe tending 
the C Co' keyboard usin a five-wili cable 
communicating with the c mpLtt r via asyn
chron u r syn hron u · mode. Howard 
Medical ha uch a packa e, but .it look 
like an IBM-st le keyboard i required. A 
blank panel could be in tailed where the 
CoCo keyboard nee re ·ided, and all kind 
of !!;oodic could be in tailed on it - High 
Re olution Jo tick lnt rface with a witch 
for low re elution, on/off witch reset 
witch, power on/off Jight. 

It\ ou ld be great if thi · could b accom
pli:hed with the exi ting polling u. cd b 
Microsoft BASI and o -9 oftware. If not, 
an ou explain \l hy? 

Next. I would like to . ee a hardware 
article on interfacing a hand scanner to th 

oCo. I'm dreaming but it would be nice. 
I would also like to ee a . ftware article 

n object-oriented programming (OOPS) and 
an artic.le t add object-ori nted structure 
to e i ting language u h a C, B , 1 

and OS-9 Pa caL 
Cecil El/i ~ 

709 Woodlawn . rreet 
Fort\ alton Beach., FL 3Z54, 

You can purchase a six -foot ke board 
cable from Micro om to ex1end •our key
board, or an IBM-style keyboard and adapter 
from Frank Hogg Laboratories. The CoCo 
is de igned to u e a "dumb" keyboard, 
which i nothing more than a eries of 
witches "'ired in a certain matrix and 

co 1m cted to the ·omputer in "para /I 1." 
IBM-sr vle keyboard on the other hand use a 
ophisticated keyboard-controller chip that 

conl'erts the matrix into a et of scan code 
that is rran mitted erially to the computer . 

·randard CoCo ke ·b ard will not work 
with the currenr(v m ·ail "Jble IBM-kevhoard 
adapter. 

' High Scores' for IP 
Editor: 

I imagine one 0 ' the mo t-u cd pro~ 

gram. on any o, sec nd nly t game , 
i th word pro e or. I would like to -·ug
ge t a olumn imila to ' Scoreboard'' ~ r 

The As embly Lin ( ay l991, Page 56); Due to a production ,error 
the Ia ·t line i missing tram j ting I on Pace 57. dd the~ Hewing line: 

130 OATA ,3 . 80. 10, 9 ,0.14.3 

The proaram as it appear n the May 1991 ue of RAJ BO~ ' o 
T APE/Dl K is corre.ct. 

gam , but this could be called "Utilit 
Help." I imagine a lot of people would like 
help u ing their word proces or or database 
program. I have u · d \ 'IP Writer for ver 
fi e year · and have managed to print \a el , 
the Canadiar1 Po tal C d , lined ~ rm , and 
numerou · mall graphic - all on a word 
pro e or. Sample que tion in tude: H \N 

o you print in two olumns with 1P Writer'! 
How do you u e the 'format command ~ in 
... ? How do you dit a B 1 proaram with 
a w rd pr or? The que. tion , and 
others, cou1d be an wered by the r aders to 
h lp other . 

ditor: 

Jolm Coldv. ell 
Prince Ruperr. B 

Canada 

Pie in the k. 

I'm looking for a pie- hart program that 
·an print a de enl graphic facsimile of the 
chart itself. I tried a program in THE RAI ~ 

B w a. well a one fr m T&D S ftwar . 
Both pr du ed in uffident graphic im
age . . l m an avid u er of Max-10. Pleas 
help me i y u can. 

Editor: 

Pastor James Dale Altom 
L /3 Hanard 

Colli11 ville . IL 6213-J 

Math oproces or 

I ha a 512K C Co with on double
and one ingk -. ided drive. but it i pre -

ntly packed away t make room for our 
new ab . [ recently ad pted a program 
from one f my a:tronomy magazine k_ 
and Telescope) to make a ~tar-map data
b;; ~e a1d display program. Ln the sam 
magazine w re adverti ement for IBM, 

pple and mmodore program . Mo t 
program· r quire a math coproces or 51-K 

and v A. Wh t i. a math c p oce:s rand 
can one be built for the o o 3 (either on~ 

board r plugged into the ROM cartridge 
slot? 

I know 1 could pr bahly just u etheR -
2 ~ port and another CoCo, but I wa think
ingots mething a littk like a copr · ce ··or. 
Thi would free the o o for other tasks 
while om thing el e did high-. peed num
b r crunching and then pas th an w r 
back to the o o for graphics di play r 
animation. This would gr atly enh 'ln e the 
graphics qualitie of rhe o o 3. 

Mike Miador 
1009 Good Bar 

Na hl'i/le, TN 37'21 7 

math coproce or is a special micro
proce sor designed to p •tj(Jnn j7oating
point calculations. It Hmrk.s in tandem with 
the primar ' micrOfJroces. or, such a a 
Motorola 6ROOO or an Intel ORo, and often 

June 199 THE RAINBOW 5 

. I 



r quire hus-arhirration signals, uch a. , 
Brt. Requ t and Bus Ackno'rdedge. to 
1 re\'em the rn · pr cessor from 11. ing the 
bu imultane u ly. 

,eria Parallel 

J 73b erena Driv . 1:.:. 
Jack onl'ille, FL3--2. 

Y u me I a rial/parallel converter 10 

connect that To ·hiba prim r ro JOUr 'o 'o . 
ee the ad fi r wi-Ware. Dayron ci-

ate . Frank flo Labf. raton· sand Mi ro
com. oftware. 

game~ in 
t d it. 

II th Ri ht Qu tion 

f uputthePitfa//lldi ·kin ri\ l.._ nd 
the Glum 'J Bwana c.Ji · in Dri and nter 
th f llowing mmand : 

6 

DRIVE 
DIR 
DOS 

THE RAINBOW June 1991 

Phew.' Anything I ? W II, fer' se . .. 
The DOS • mmand I ad the data tared 

on Track 34 of th disk in the last dril 
accessed- in your exarnpl above, ou 
could lea1•e out the DRIVE 1 ·omm nd and 
·tart h_v enterin 0 I R 1. If the first ru o 
character of the loaded dat are o DOS 
e.rccw s the data as a program. In theca e 
ofPitfa/111, the hoot program i hard-coded 
for Drh·e 0, so it .'lwitche ha ·k to Drh· 0 . 

le\ e Bjork, author if hana Bwana, 
up r Pit II 11. De:ert id rand On n 

On , prm ided a new hoot loader for these 
game in the May 1991 issue (Page 74). Thi 
loader allows the · >ame to display in re '11 
colors 011 an R ,n monitor. Alsc see " rti
fact olor. on o o 3' " RGB" (February 
1988, Page IN) for mor in ormation. 
correclion for that artie/ appear in th 

pri/ 19Rr i. l l ('. 

f( ·ou hare Di k B ·tc __ o (check rh 
startup screen). en/ r POKE &HD7 AC, &H41 
an I POKE &HD7 AD . &H42 to use douhle-
id d dri1•es. If you hare Di k B 'IC • .I , 

emer POKE &H089F, &H41 ani POKE &HD8AO. 
&H42. It or(~inal ralue for the e to ·a
lions are 0-1 and 40, r sp rivel_v, regard
le qfyourDiskB /Cver. ·ion. These poke 
assume _vour lri1 e cable has all teeth intact 
in rhe drive-end connector . /so, the fo 
lion are retumed ro their original \'alu 
rhe s£'cond 'Oll press Re et. 

The lot Pak Ill, a multi- lot cartrid 
dc\'icc. i.\· alw'lab/e fr m rank Ho u.tb -
ratorie . The P L up, rade for Radio hack 
Mufti -Pak i int nded to liminate pr h
lem ·austd hy address ~lw ring. 

Tire M , narox ICM/35 d"Je upport 
composite 1•ideo o. yes. it will display arti
fact colors used h o o - ·o_fiware. it 
u. sa.-1 dotpitch(asoppo edtothe M-' ·s 
.• 2), the ima, i much harper and i 
immediately noli · able. 

The u fio mapur on the hack of til 
CoCo is a "liiU1 -Ir!\'el" signal. You h ufd 
he able to connect it to a "line" input ( 
., P I • etc.) on the ha ·k of, tereo r ·eirer 

·au e for con ·ern. 

raps MO 
Edit r: 

John orris 
• evema Park , Maryland 

Thank~ for the lliJ, John. 

te Writ r 

gram writt n 

f THE RAl B W. 

r cessor pr gram. 
Jim Benson 

hicago. Illinois 

I t's interc ting we h uld recei1•e your 
feu r u the ame time we receive an up
dot d \'er ion of' t Writer from Mr. 
Musum£>ci, hut thai is what happ 11 d. Look 
on Page If> and ym/ II find \'ersi n that 
·rill u l'. the 40-cofumn sere n, bill it al/o·w 

for IH o ide-by-side creem .) you e ec
tively get 110 column nn the 1 rintout. 
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Print#-2 

I pr1n s 
my la t, f nd, g d ye to Mr . axwell, 
my high ch l algebra teacher. 

I fiddled with the probl m on my calcu
lator over and r again. ince I did n t 
kn w what the an wer w , I de ided to 
fiddl with numbers I kn w the answer for, 
then apply them to thi problem. t to k 
ab ut 20 minut s but I finally got it. 

Thi i us ful I thought but I ure don t 
want l go through thi again. T 11 write a 
program and a it to di k. 

Th f nnula for ape~ nt change (whi h 
I happen to kn w i · called ' Delta per ent 
with D lta meaning change. I recall tl1l 
from my ASA-r porting day -Delta-vi 
th chang in el ity but d n 't a me 
how t calculate it i to ubtract the rigi
nal num er from the new number and di-

ide that an .·wer by the ld number. 
Mr .. Maxwell w uld ha e een proud 

me if I wr te it a : 

( ew - riginal I Original 

We can writ a program in B IC right 
on the Co o t d thi arne formula: 

150 C-((N - 0) I 0) 

ell, it real( i a imple a that. f 
urse we need t get the num er into and 

ut f the pr gram but that i a . impl 
matter f adding tatement like the e: 

110 INPUT "Or iginal Number: " 0 
120 I PUT "New Number: "; N 
160 PRI T C 

Well , what about pr p r d cimal int ? 
Let' ju. t chan Line 160 t 

160 PRINT C * 100 

You an fancy thi up . orne if y u want. 
but I am trying to keep it imple. y point 
i thatiti preny imp! inth l ngrun. Y u 
can make u e f a lot of the e thing too. 
And m e y ur o o even more u ful. 

viou advantage of . ub cribing i. 
t en ure that y u do not mi ani ue. nd 
th rei the conv nience factor a well. That 
we mak a littl money on a ub cription 
may way you a well - a long a s m -

n i g ing to make a profit, better u than 
om di tributor or truckin company. 

I know this will not affect a great many 
f you. But forth e of you who it d e 

affe t, we welcome your ub ·cription. 

-Lonnie FaJ 



Name 
Address 
City 
State _____________ Zip - -------

The Rainbow Book of Simul tlons {first) 
Rainbow Simulations Tape (l'rst) 
First Simulations Package 
The Second Rainbow Book of Simulations 
Second Rainbow Simulations Tape 
Second Ra1nbow Simulations Disk 
Seoond Simula ons Package with Tape 

.J Second Simulations Package with Disk 
The Complete Rainbow Guide to OS-9 
Rainbow Guide to OS·9 Disk Set {2 disks) 
Rainbow Guide to OS·9 Package 
The Windows & Applications Disk for 
The Complete Rainbow Guide 
to OS·9 Level II, o\fol. I 
The Rainbow Book of Adventures (first) 
Rainbow Adventures Tape (first} 
First Adventure Package 
The Second Rainbow Book of Adventures 

Q Second Rainbow Adventures Tape 
Second Adventure Package 

$.8:9'5 $ 3.50 
$. .~ $ 3.50 
$.J.8':00 s 6.00 
$. .~ 4.95 
t -8:95 $ 4.95 
wr.9s $ 4.95 
~ $8.95 
$2oe':90 $ 8 95 
~ $2.95 
Ut:OO $19.95 
w:9s $29.95 

19.95 
t .r.g5 2.00 
s--7:9s $ 2.oo 
~ $3.50 
~ $6.95 
~ $6.95 
~$1 .95 

Payment Enclosed, or Charge to · 
VISA MasterCard ...1 American Express 

Account Number 
Card Exp. Date _ __ Signature 

The Third Rainbow Book of Adventures ~ $ 6.95 
Third Advontures Tape ~ S 6.95 
Third Adventures Disk Set (2 disks) ~5 $ 7.95 
Third Adventure Package with Tape $2-t:§O $11 .95 
Third Adventure Package with Disk $26':00 $ 2.95 
The Fourth Rainbow Book of Adventures $J.6:9s $ 7.95 

...l Fourth Adventures Tape ~5 $ 6.95 
Fourth Adventures Disk ~ $11 .95 
Fourth Adventure Paokage with Tape $2010 $13.90 
Fourth Adventure Package with Disk $2510 $18.90 
A Full Turn of the Screw $ 9.95 
Introductory Guide to Statistics . 5 $ 2 .95 
Guide to Statistics Tape or D1sk (indicate choice)~S $ 2.95 
Gu de to Statistics Package ~ 4.95 
(indica e choice of tape or disk) 
Add $2 per book Shipping and Handling in U.S. 
Outs de u.s .. add S4 por book 
Kentucky residents add 6% sales tax 

Canadian residents add 7% GST 
{Allow 6 to 8 weeks for delivery) Total 

Mall to: RainbOw Bookshelf, The Falsoft Building, P.O. Box385, Prospect, KY 40059. To order by phone(credltcardorders 
only) call (800) 847-0309 9 a.m. to 5 p.m. EST. For other Inquiries call (502) 228-4492. 
Ploase note: The tapes and disks offen~d by The Rainbow Bookshelf are ot stand-alone products. That Is, they are intanded o be an adjunct and comp me t tot books. 
Eve if you buy the tape or disk, you will still need the approp a e book for loading and operatl g lnstruc ons. OS·9 is a reg sterad trademark of the crowar Sys ms 
Corpor tlon. 



Programming techniques - understanding the misunderstood 

In addition to being -9 On/in !Gop. 
reg aw enjoy programming 011 all ryp 

if ~vmputer md has worked on sy tems 
rangin~; from the o o to rh Burrough 
B67 0 ·up r mah~frame . H /h•es in Loui -
ville, Kentucky. 

10 THE RAINBOW June 1991 

by Greg Law 

in your way. 

Pr gramming Objecti es 
Th re are e rat obje ti of struc
tur d programm ing th t make th tra 
effort w rth ery minute. Th m tim-

portant bjecti e . in Jude: 

n t enhance 



pr e mu t b trivial. The t rm e ecution 
proces (the pr . through whi h th 
program e ute imp lie the genera/flow 
of the program. Inotherw rd . with a w 11-
written pro ram, you an follow the flow 
th program by examining the ur c de 
a it execute . A. the program run , y u are 
able t determine the ection f c de the 
program i curr ntl e cuting. Perhap the 
be t way to illu trat how r actability i 
af e ted by the languag and technique 
u ed i , to how me xample . 

lfy u\!eretoputa roup fp pleina 
ro m and a ked them to explain tructured 
programming. you would und ubtedly hear 
many pro laim ·· o GOTO !"In all h ne ty 
lh r are . me in tan e here th use f 
GO 0 may mak the program ea ier to r ad 
and le omp1 x. H we er, th need to u 
GOTO in a modular language i extremely 
rare. odular languag , uch a Pa ·cal , 
and ·tructured dialect of BA I uch a · 
B 

100 J F A B THEN IF C-D THEN GOSU 
8 2000:GOSUB 3000 ELSE GOSUB 500 
O:GOSUB 6000 EL SE GOSU B 1000 

In B I 09 the arne c mp und tat -
ment might be written .a foil ws: 

IF a-b THEN 
IF c-d T EN 

RU N Sub ot als 
RUN Totals 

ELSE • RU GetChecks 
RUN GetDepos1ts 

E DIF 
ELSE 

RUN PrintStatement 
END IF 

The arne compound tatem nt an b 
written in C follow : 

if(a -b) ( 
if(c d) 

SubTotals ( ); 
Totals( ) ; 
el se { 
Ge t Checks<>: 
Get Oeposits(): 

el se 
Prin tSt atement<> : 

The m dular fonn ar much ea ier to 
read than the non-modular form . This 
limitation al o Jead · to the u e f GOTO 

her it w uld otherwi e be unnecc :ary. 
One o the m t common u e i within an 
I F . tatement: 

100 I$•1 KEYS:I F l$-"" THE 100 

of GO 0 in thi e ample i re
quired e au. no other c ntrol con tru t 

are pro ided to p rform the te ·t in a more 
1 gical manner. In the realm of m dular 
languages. a W I L 1 p uld be u ed for 
the m purpo 

WHILE !$= .... 
I$•1 NKEY$ 

ENDWHI L 

Whil thi . 

DO 
1$•1 NK EY $ 

WHILE I$•'' .. 

In this a e, the operati n i performed 
be~ re th compari n and yield th proper 
result. on ider an a tual routin taken 
fr m a listing publi hed in THE RAI 

760 LN-O:OP N " 1 .. ,#1.NAS: I Y $< 
) "" THEN 790 
770 GOSUB 250:LOCATE 0,23:ATTR 1 
.2: 1NP UT" Print blank l ines (y/ 
N)";YN$:ATTR 1,0:CLS:I F YNS<>"y " 

AND Y $(),.n,. THE YN$ "n" 
780 GOSUB 25 0:LOCATE 0, 23:A R 1 
.2: 1NPUT " Fi lter ANSI commands 
(y/N)";AN$:ATTR l ,O:C LS :IF AN$<> 
"y" A 0 ANS<>"n" THEN AN$•" n" 

790 H•O 

rying to determine the true meaning of 
the ab e routine an be difficult at be t 
e en th ugh it i relati ely hort. If you ar 

ery familiar with BASI you may be a le 
t under tand the r utine o era period of 
time. Th r utine i more clear when writ-

760 LN-0 
761 OPEN "I".#l ,NA$ 
762 IF YN$()"" THEN 790 
770 GOSUB 250 
771 LOCATE 0,23 
772 ATTR L 2 
773 I PU T " Print bl a k lines (y 
/N) ";YN$ 
774 ATTR 1.0 
775 CLS 
776 I F YNS<>"y" AND YN$()" n" THE 
N y $..... " 

780 GOSUB 250 
781 LOCATE 0,23 
782 A TR 1,2 
783 I NPUT " Filter A SI commands 
(y/N)" ;AN$ 
784 AT R 1. 0 
785 CLS 
786 IF ANS<>"y" AND ANS<>"n" HE 
N AN$-"n" 
790 H•O 

routine i more clear, 

760 L =0 
761 OP N "I",#l . NA $ 
762 IF YNS• "" THEN 
770 GOSUB 250 
771 LOC ATE 0.23 
772 ATTR 1.2 
773 I PUT " Pr i nt blank l i nes 
(y/N)";Y $ 

774 ATTR 1.0 
775 CLS 
776 IF YN$0"y'" A D YN$0 "n" T 
HEN 
777 YNS•" .. 
778 END IF 
780 GOSUB 250 
781 LOCAT E 0,23 
782 ATTR 1.2 
783 I NP UT " Fi l ter ANSI comman 
ds (y/N)";AN$ 
784 AT TR 1. 0 
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785 CLS 
786 IF AN$<>"y" AND AN$<>nnn T 
HE 
787 A $-"n" 

788 ENDIF 
789' ENDI F 
790 H ... O 

The listing i easier to read, but it' till 
not ob iou ly clear. otice how the line 
number hinder the o erall clar1ty. nd 
what exactly are LN, Y· $,AN$, and H? Gi en 
only thi ection of the program it appear 
that YN$ is u ed for aYe !No respon e and 
AN$ i used t ran Answer re pon. e. It could 
al o be that N$ and AN$ contain the · tring 
" ,. if blank line · are printed and A sr 
ommands are filtered. A definitive an. wer 

cannot be determined from thi ection of 
the li ·ting. nfortunately, there i not 
enough infom1ation in rhi ection · f the 
li ting toe en guess what L and H are used 
for. The modular ver ion of the li ting with 
de. criptive variable name and without 1 ine 
numbe i theeasie ttoread(s eFigurel. 

By n w you probably have the impre ·
sion that BA l i the wor t language known 
to man. A tually nothing could be further 
from the truth. B IC i by far the ea ·iest 
programming language to learn. It i. also 
fairly p werful. 

Impro\'e E fficiency 
are mu t be taken to ensure a program 

i efficient with respect to memory require
ments and ecution time. Thi doesn't 
mean y u h uld pend all of your time and 
energy queezing every ·ingle byte and 
clock cycle out. of the program. The best 
ti :ne to ptimize the program i · during th 
planning tage . Choosey ur variable and 
routines well at the tart of the program. 
Refine the program during it · devel pment 
to en ure maximum efficiency. 

Improve Reliabilit 
The u e of local variables and localized 

contr· I flow are trongly recommended. If 
two or more module u e the arne vari
able , it i a ·y t forget that fact and 
accidcnta 1l y m dify the content of a v ari
able that · s currently being u. ed in another 
module. Local variable are variable that 
are u ·ed in only one module. Con ider the 
foJiowi g example: 

SUB Mo dulel 
DIM Count:INTEG ER 
FOR Count:•l TO 5 

PRINT COUNT 
CALL Module2 

NEX T Count 
ENDSUB 

SUB Module2 
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Lines! Fi le:-0 
OPEN ~r".#l.Fi l ename 

IF YesNo="" THEN 
GOSUB Cl ·earMenu 
LOCAT 0, 23 
ATTR 1,2 
INPUT " P int blank lines (y/N)";Ye No 
ATTR 1 . 0 
CLS 

IF YesNo<>"y" AND YesNo<> "n" THEN 
YesNo:="n" 

END IF 

GOSUB ClearMenu 
LOCATE 0,23 
AT R 1.2 
INPUT" Fi ter ANSI cornmands (y/N) " ;ANSI _Fi1ter 
ATTR 1 0 
CLS 

I F ANSI _Filter<>"y" AND ANSI_Fi lter<>"n" HEN 
A SI_F"lte :="n" 

END IF 
ENOIF 

LineNumber:-0 

Figor 1: ·a mpl.e Modular Listing 

DIM Count:INTEGER 
FOR Count:-1 TO 5 

PRINT COUNT; 
NEXT Count 
PRINT 

ENDSUB 

The variabl Count is a local variable in 
both Modu l el and Modul e2 . Even though 
the name of the variable i the arne. neither 
module know the other is using a variable 
with the same name. If Mod u 1 e 1 were exe
cuted, y u would ee the fo llowing printed 
on the creen: 

1 2 3 4 5 
2 
1 2 3 4 5 
3 

2 3 4 5 
4 
1 2 3 4 5 
5 
1 2 3 4 5 

One problem with non-modular lan
guages is that all variable are global. That 
i , each u broutine in a BASIC program can 
acce any variable u ed by any other ub
routine. Consider a imilar program written 
in Disk BASiC: 

10 FOR C-1 TO 5 
20 PRINT C 
30 GOSUB 60 

40 NEXT C 
50 ENID 
60 FOR C ... l TO 5 
70 PRINT C; 
80 EXT C 
90 PRINT 
100 RETURN 

In thi ca e, the output f the program i 
entirely different: 

1 
1 2 3 4 5 

Becau the value of C i 5 when th 
ubroutine at Line 60 returns, the FOR loop 

in Lines 1 o through 40 assume the loop ha.· 
been compl ted. The implicati n for the 
BASIC programmer and those u ing global 
variables in tructured languages is to be 
more careful in th use of ariable .. 

Localized . ontl'ol flow means that an I F 
tatement, a FOR .loop or a GOTO must be 

containen within the module for which it i 
intended. y far the mo t diffi ult problem 
facing BASIC pr gram mer · in the r alm o 
localized control flow i th u of 0 ERR 
GOTO and ON BRK GOTO. Often these two 
statement are used at the beginning of a 
program to trap error and prevent program 
·execution from being abruptly aborted. 
Although the e two statements he.lp make 
the r ulting program more r ilient to er
ror , the flow of the program can uddenly 
shift from one end f the program to the 
other without notice. 



Minimize Comple ity 
In a tructured program, the overall 

complexity is dramatica y reduced. Thi 
mean the program is broken down into 
logical component • and the e component 
are broken down into subcomponent . Thi 
proce continue until all of the module 
are very simple to write and comprehend. 

The flow fa well-written program i a 
natural progre ion from beginning to end, 
with ut program control jumping aU over 
the pJace. Trying to follow a complex pfo· 
gram that i n t well planned can be ex
tremely difficult. In fact, it can be a total 
nightmare. 

Simplify Mainten nee 
A well-written program i structured in 

uch a way as to en ure ea y maintenance, 
with potential problem areas easy to find 
and correct. A structured program i al o 
constructed in a way that require almost no 
debugging. How, you may ask, can you 
po ibly develop a program that doe n ' t 
require debugging? First of all, thoroughly 
te teach m dule during the development 
stage rather than waiting unt'l the entire 
program i w itten. As an e ample, let . 
a· ume you ha e written and individually 
te ted odules Band C or a Super Duper 
Spreadsheet. When you ini h Module A 

and the program is tied together the data 
coming out of Module isn t correct. But 
you proved during the de lopment cycle 
that both Modules Band C handle data a 
designed. Since Module · B and C are known 
to be conect there i no need to even check 
them. You can immediately urmi 'e the 
data coming from Modu[e A i incorrect. 

!mag· e th cenari had you waited 
until the program was completely written 
before te ting. All it take i · one bad mod
ule to make an entire chain look defective. 
But if each module i · thor uglly te ted as 
it i developed. large ections of code can 
immediately be removed from uspicion. 
Ask your: elf one very important que tion: 
Would you rather pend days, or po · ibly 
~ eek , debugging a large, complex pro
gram or pend a few hours te ting a mall 
simple odule? 

Increase Productivity 
Ob iou 1 y, the proce of tructured 

programming force he programmer to 
think about every minute detail before 
writing the program. In tead of jumping 
feet fir t into a project, a ystematic break
down of the whole project imo it indi id
ual component . is more beneficiaL If you 
were a ked to write a full-featured desktop 
publi hing y tern, you d probably cringe 

at the complexity of the ta k. On the oth r 
hand, if you wer a ked ~o write a graphic 
input routine or a printer dump routin , you 
· hould be able to handle the ta k withollt 
much problem. H a ta k appears complex, 
stop and think about how you can break it 
down before attempting t write it. 

With each program you write, you might 
a k your elf the following que tion (write 
your answer on paper): What do I want the 
program to accomplish? What are the logi
cal tep. neces ary to achieve that goal . 
What data tructure are the most efficient 
to achie e the goals of the program? What 
Level of user will be running the program? 
While lhi i n 't a definiti e list of all the 
questionsyou houlda k,itpro ide agood 
tart. ach answer often leads to other 

questions. You may want to pretend you are 
answering question from omeone with 
ab olutely no idea of what you are talking 
ab ut. Get a friend to play along. The more 
work you do in the planning tage , the le 
work you will d when you actually tart 
writing the program - your productivity 
wil increase. 

Di ciplined Methodolog 
Thi objectiverefer totheapproachyou 

take when actually writing or ntering pro
gram code. There are four basic approaches 

•:'f 'N · Deception Path 
Awards, Certificates, Reach your goal in the maze before the pathways shift 

·Block your opponent! Requires logic skills. 1-4 players. Licenses, and Diplomas 
First Prize™ features an extensive collec~tion of 
templates with superbly crafted art and titles. After 
selecting a template, you choose a border, fill in the 
date and ignature lines, and type in whatever you 
want to say in the main text area. Many titles can 
also be edited. First Prize 1 

BOWLI G WARD 
""-ted bW \1111 • b••• or 

(ho f,ootdalt Jowli n.t "" t o 

FRED NATSOH 
lor h••l"l boollll' • ,.,.r,ct 

guo d'Lrl nO tb £M~d·a te fa ll 
lM Chll.Pi a..:h ipGaoK 

.-ooiOl'~ bot 01 ic lard 

Includes Nine 
Template Disks, 
Program Disk, 
Labeled Olsk
Stora.ge Box, 

32 Page User's 
Manual, and 64 
Page Template 

Directory. 
Price $49.95 

Program requires a mouse or joystick, 64K CoCo 
II or 3, disk drive and compatible printer. Printer 
support is mostly similar to our Label Designer, 

, but please specifY" your printer( s) when ordering. 
O~dering Instructions: All orders add $3.00 Shipping & 

Handling. UPS COD (cash only) add $4.00 more. 
VISA/MC Accepted. PA residents add sales tax. 

Zebra Systems, Inc., 21 S. Burrowes Street, 
State College, PA 16801 (8 4) 237-2652 

128K CoCo3 One Disk Drive Joystick $19.95 

a i , ) ~ Soviet B·loc 
FaU1ing shapes drop faster and faster as you struggle to 

fit them together in this chaJtenging game. 
12.SK CoGo3 One Disk Drive Joystick $19.95 

Solitaire Games 
Classic Solitaire (Klondike, Canfield and Pyramid) $14.95 

La Be:lle Lucie $14.95. 
Both for the CoCo3 with 1 disk drive and 128K 

Tazman (CoCo3)(requires 089/11 & 512K) .... ............ $24. 95 
(A game of Space Commerce) 

Armchair Admiral (CoC<'3) .. .................. ........ .... ...... $14.95 
{Battleship - play friends or computer!) 

Riddle of tile Ring (CoCo3/CoCo2) (Text Adventure) .. $10.00 
Games Pack I (CoCo3/CoCo2) ..... .. ..... ..... .. ... ........ $1 0 .00 

(Hangman, Concentration. Mastermind) 
Zenix (CoCo3) (Arcade) ..... .. ........ ....... ... ...... .. ... ... $29.95 
Crystal City (CoCo3) (Arcade).. .................. ... ....... $34.95 

software submissions invited 
Checks, Money Orders, MasterCard & Visa $2.50 S&H. 

COD additional $2.00. WA addresses add 8.2% sales tax. 

Eversoft Games, Ltd "'~~ 30 day money bac~k guarantee 

P.O. Box 3354 (206) 653-5263 
Arlington, Wa 98223.... 10am- 6pm PST 
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you can u e to writ better-structur d pr -
gram . W 'lllook at each of the e and then 
w '11 e amin how they are u ed together. 

- Modular Programming 
The fir t tep toward writing structured 

progr m - often termed modular pro
gramming- i a proce known as di ide 
and conquer. In thi pr e you break 
down th program into its individual m
p nent one tep at a time. or example. 
when writing an adventure game you don t 
tart programming until you've defined the 

individual room and the mapping fr m 
one room to another. ln a en e, you can ay 
that a room in an adventure game is lik a 
mall m dule in a complex pr gram. and 

the mapping de ine the flow of the pro
gram from one module to another. 

The primary goal of the divid and 
conquer approach i to divid a c mple 
task into a erie of smaller. ea ier task . that 
are indi idual pie<;e of the puzzle. large 
applicati n, fore ample, might be br en 
down into creen I/O and File uo . e ti n 
among others. Further ubdivision f reen 
uo may lead you to th routin or dire t 
p . itioning of the ur r ena ling and 
di abling video attribute , in erting and 
deleting line and haracter etc. If th 
terminal doe n t provide up rt for de let 

ten in tandard English. For example, on 
tep may be written a Enter th tudent' 

grade and tore it in the databa e. ' Each 
succe i tep in thi pro e s further re
fin s the draft rom this p eudo-code into 

/* 
** 

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

** 

** 
** 
** 
** 
*I 

The functions in this file perform the rou~ne 1/0 operations 
for handling the OS -9 file structure . Th i s inc l udes reading and 
wr i ting a l ogical sector. converting a logical sector number to 
the physical track. sector and head number. reading and updating 
a specified file descriptor, and managing the sector allocat i on 
table. 

Structures used: 
File_Oescriptor 

Global variables: 
Trac 
Sector 
Head 

Notes. Bugs, Quirks 

A pointer to a fi l e descrip t or template 

Physica l t r ack number 
Physica l sector number 
Physica l head number 

At the present time. these routines assume the cluster 
al l ocat i on s1ze is one sector. This is fine for floppy and 
hard drives but should be altered to ma i ntain maximum 
compatibility and flexib i lity. 

Revis i on History: 
02/15/91 Updated Convert_Segment_L1st() 
02/09/91 Updated Read_OS9_01rectory() 
02/07/91 Updated Read_OS9_0irectory() 

Figure ample of verview Documentation 

OS-9 Disk 
Handler 

u e the horte t number of 'tep , but to 
make the tran ition l the target language a 
easy a p sible. 

! 
Convert 

Segment List 
Convert LSN 
to Tr/Se/Hd 

! 

Copy to LSNO 
Structure 

Copy to File 
Descriptor 

Copy to 
Directory 

Figure 2 

line, further subdi i i n may lead to uc
. iv call to delet haract rs or to re

writing p rti n of the scr n to imulate 
the delete line function. 

- tepwi e R fincm nt 
tepwise refinement i a proces in which 

ea h m dule i initially expre ed in an 
Engli h-lik language known a p eudo

de. The initial draft may, indeed be writ-
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the fini hed ource code that is fed through 
an a cmbler interpreter or compiler. 

The objective of tepwi e r finement i 
to begin the programmin ta kin everyday 
language. It i much ea ier to expres a 
program in Engli h than in an actual pro-
gramming language. e each ta ha 
been expre ed in Engli h the next t p 
tran late the Engli h language to a lo er 
form of the de ired pr gramming language. 

- T p-Down Pr gramming 
s it name implie • top-down program

ming i a meth din which y u develop a 
program tarting at th t p and working 
y ur way to the b ttom. The program i 
initially br ken down int a hierarchy of 
layer · with the entry p int of the program in 
the top layer and the upp rting routine in 
ucces ive lower routines. Figure 2 h w a 

partial fl w chart of one f my lat t proj
ects - each box repre nt ne function . In 
thi meth d, the primary module hown at 
the t p f the chart i written and de ugged 
first and it i followed by each of the 
upp rting m dul in their order of ap

pearance in th lower level . 

- Bottom- p Programming 
Bottom-up programming i the pp ite 

oft p-down programming. In thi method, 
you write and debug th module at the 
bottom f the hierarchy and progre to
ward the top. A dummy driver i u ually 
written to imulate the module( in the 
next-higher level tote t the module in the 
I vel being written. 

- Top-D wn Ver: us Bottom- p 
T p-down programming i the preferred 



choice over bottom-up programming be
cau e it i the mo t direct route toward a 
hierarchical program. The pitfall with bot
tom~up programming is that it require you 
to uild the program in reverse order. Sub
routines that are composed of several blocks 
are built from the bottom, which require 
writing everal di posable drivers to test 
each block. The e di po able driver aren tt 
needed when building a ubroutine from 
the t p. Bottom-up pr gramming also re
quire writing di po able driver ~ to imu
late module in higher layer , further add
ing t ·the amount of time spent testing and 
writing redundant code. 

- Combined Technique 
Situation often arise where the use of 

trict top-down or bottom -up programming 
i n' t practicaL For example, you may have 
everal modules that are u ed in everal 

parts ofthe program. It may be ea ierto first 
write and te t these common modul·es. It 
may al o be ea ier to first write and test 
individual chain of the program. or e -
ample if you are writing a word proce r 
it may be easier and fas,ter to write and test 
all of the creen-handling modules before 
working on the routines that depend on 
the e function . Thi al o allow you to ee 
how the e routine work on the screen in-
tead of writing the internal module fir t 

and having to wait to ee if they work 
properly when you do write the creen
handling routines. The advantage in thi 
case i that you won 't have to backtrack 
through pre iously written modules to prove 
their accuracy. Without fir t writing the 
creen-handling routines, you may assume 

that certain values that would normaUy be 
handed to the creen-handling routines are 
correct.Byactually eeingthere ultsonthe 
creen such as by wa(ching the cur r 

moving or the ruLer line getting updated, 
you have achiev.ed direct feedback to pro e 
the accuracy of each routine without worry
ing about assumption . 

Document-ation 
When most people think of documenta

tion they tbink of the manual that accom
panie a product. But documentation goe 
much deeper than thi .. While the manual 
included with a product i certainly impor
tant. there are o many beliefs and ap
proache that we could (and might) print an 
article dealing only with that topic.. In this 
article. documentation refers to the way a 
programmer comments._hi wor . 

Documentation is an integral part · f all 
program . It i · written at three levels: 

0 Overview 
0 Organization 

Instruction 

I* 
** 
** 
** 

Read an OS -9 di rectory usi ng t he File Descr i ptor. The di rectory 
structure is allocated into a sta tic area of memory. The amoun t 

I :* 
** 
** 
** 
** 
** 

of memory al located is based on the f i le"s si ze and rou nded t o an 
even multipl e of 256 bytes for safety. Th i s area of memory is 
freed at t he beginning of the rou tine and rea ll oca t ed upon each 
call. Note that any uempty• slot s i n the d1rectory on di sk are 
skipped. In other words. t he directory structure is packed on 
t he fly. Th i s is done to preve t mass i ve ca l cu l ation l ater . 

Pa ra,mete rs: 
** 
** 

Drive 
*File_Des 
*N umEntries 

Orive number (0 or 1 ) 
A poi nter to t he f ile descr i pt or 

** 
** 
** 

A pointer to the number of entr i es read 

** ** 

Returns: 
*D i rectory 
*NumEntries 

A pointer to the stati c di rectory s truc tu re 
The numbe r of directory entr i es read 

** 
** Revision History: 
** 02/09/91 Replaced 24 -bi t integer convers i on wi th 
** a c a 11 to 1 3t o 1 < ) • 
** 02/07/89 Rep l aced the str ing copy loop with a cal l 
** to strhcpy<). 
*I 

Figure 4: Sample Organization Documentation 

0 erview documentation introduces the 
program to the reader. If you mu t choo e 
between the three levels of documentation, 
overview documentation is the most funda
mental and, therefore, the mo t ·e sential. It 
is also the ea ie t to provide and the mo t 

table of the three type of documentation . 
The basic overview is included attbe begin
ning of the ource code and i brief and 
general. Thi overview ba ically descr'be 
the function of the program and its primary 
goaL l:t al o describes the major variabl~s 
and structures u ed along with any data 
files that may be u ed. 

If a program i , plit into several ource 
files, each file contains an overview de-
cription of the file · basic function . A 

shown in Figure 3, I usually include an 
outline of the r vi ion history in the over
view documentation. Although the revi
sion history isn't required here, it allow the 
user to quickly glance at the top of the file 
to determine which function have been 
modified and the date of each modif cation. 

magine picking up two disks contain
ing the ource code to your Late t project. 
Both file look remarkably imilar. You ' 
now have the difficult task of determining 
the di k that contains ·the latest version of 
the source code. A cursory glance at the 
revision history in the overview documen
tation at the beginning of the file can spell 
the difference between disaster and relief. 
If you choose not to include the revision 
history in the overview documentation, at 
least include the Ia t modification date. 

Organization documentation defines the 
name and description of each function used 

in the program. Typ · cally, the organization 
documentation is defined irrunediately prior 
to the function itself and explain what t e 
function doe - not how it work . AI o 
included here is a revision history with the 
date and de criptions of ea h modifica
tion. If more than one per on is w rking on 
the 'arne source file it i a good idea to 
initial each modification as welL An ex
ample of organization documentation is 
shown in Figure 4. 

Program instruction documentation 
explain what a pecifk line or blo k of 
ource code does or how it work . Program 

instruction documentation i used paringly. 
Adding comment to the ource code such 
as "Increment ' J by one ' i both u eLe and 
redundant. Don't indud program in truc
ti n documentation for block of source 
code with obvious meaning . 

Summary 
I av only skimmed the urface of truc

tured programming. Topics that 1 haven' t 
covered include diagramming t chnique , 
the var'ou types of chart and diagram • 
analysis and de ign, as well a many ther . 
But I have iven you the ba ic information 
you need to begin methodical progra :n
ming practices. If you want to learn more 
about structured programming, look in your 
local library for one of the many book on 
the ubject. Look primarily under thecate
gory Programming, Structured. You may 
also find imilar book under the gu · se of 
tructured technique . Happy hunting, and 

may you find many pleasures in your pro
gramming efforts. ~ 
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Novices Nic.he 

Note Writer 2 x 40 
by John Musumeci 

Have you e er wanted to print a note 
or letter wi thout ha le? NoteRire 2x40 i 
imi lar to an earlier program of min that 

wa [! atured in the February 1991 is ue of 
THE RAINBOW. l11i new version has many 
enhan.c m nt . 

oteR;te 2x40 print an O-column let
ter - it now ha two ide-by- ide, 40-
column creen . There i automatic 
. witching b tween the left creen and the 
right creen. You can ee. eitl er creen y 
pr · 'ng RL. 

To iew the menu pre . L AR. At the 
menu you can ave the letter, print. con
tinue writing nc·e the first part of the 
letter i pri nted, write a new letter, load 
text, quit or return to the writing mode. 

To run the program, enter LOAD 
"NOTE2X40" followed by RU N. hen you 
can put the paper in your printer and tart 
writing. Screen movement is accom
pli hed with the arrow key . The pace 
bar allow you to rewrite or delete any 
part of the text. e the hifted-arrow 
key ro mo e to the creen border . When 
you near the end of a line, a tone remind 
y u that upon c mpletion of the next 
word , the ur or witche to the ne t line 
after pre~ ing the pa e bar. To add a few 
·maH word to the end of a line without 
beginnin a new line, u e the right arrow 
for movement. 

There i a high- peed poke in Line 155, 
but it i nly evident when in the Write 
mode. Line 0 e t the baud rate for your 
primer and can be changed- or elimi
nated - a needed. If you write a letter 
that i longer than one full cr n, con
tinue writing (after ·aving and printing) 
and the text fall into place. \Vhen writing 
a long letter, I ugge t u. ing imilar fi le
names but adding new digits. F r 
example, JOHNOOE l and JO HNDOE2. 

he L' tin~: OTE2X4e 

1 ' NOTE RIGHT 2X40 
2 I RIT EN BY JOHN MUSUMECI 
3 ' CO PYRIGHT 1991 FALSOFT. INC. 
10 CLEA:R 3000 
20 POKE150,7: ' *BAUD RAT* 
30 DIMB$(22} 
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40 WID TH 40 :T=0 
50 CLS5: LOCATE5.10:PRINT"ADJ US 
PAP R TO PERFORATION THEN P 
RESS <ANY KEY> WHEN READY. " 
55 0 BRK GOTO 990 
60 A$ INKEY$:1 A$- "" THEN 60 
80 CLS : FOR A=l TO 22 :8$(A)=S RIN 
G${80 ,32}:NEXT A 
90 AA$•STRING$( 13 ,45)+"*LE FT SCR 
EEN*"+S RING$(14 ,4 5) 
100 MID $(8$(22) .1, 40)PAA $ 
110 AB$ • STRING$(13.45) " RIGHT S 
CREEN* "+STRING $(13,45> 
120 MI0$(8$(22). 41,40 )-AB $ 
130 LOCATE0,2I:PRINT AA$; 
140 LOC ATE8.22:PRINT"PR ESS <CL EA 
R> FOR OPTIO S" 
150 LOCATE8 . 23:PRINT" PRESS <BR 
EAK> TO QUIT "; 
155 POKE65497,0 
160 X•0 :Y=0:A=l:Z•1 
170 LOCATEX.V 
180 AS=I NK YS:IF A$="" TH 180 
200 If AS=C HR$(12 ) THEN 410 
210 IF AS-C HR$ (13) AND Z>40 THEN 

590 ELSE I A$-CHR$(13) AN D Z< 4 
1 T EN 6Hl 
220 IF A$-CHR $(8) AND Z=41 THE 
630 ELSE IF A$~CHRS(8) AND X=0 T 
HE' 170 EL SE IF AS=CHR$(8) THE 
X-X-l :Z=Z-l:GOTO 170 
230 I ' A$.-CHR$(9) AND Z-80 THEN 
590 ELSE IF AS•CHR$ (9) THE N 640 
240 IF A$=C HRS C10) TH EN Y=Y+l:A 
A+l :GOSU6 730:GOTO 17 0 
250 IF AS=C HR$(94) THEN =Y - l:A 
A- l:IF <0 THE N Y 0: A l:GOTO 170 

ELSE 170 
260 IF A$=CHR$(21) AND Z>40 THE N 

X=0:Z 4l :GOTO 170 ELSE IF A$=CH 
R$ {21) AND Z<4l THEN X=0:Z•l :GOT 
0 170 
270 I F AS-CHR$(93) AN D Z>40 THEN 

X•39:Z=80:GOTO 170 ELSE IF A$-C 
HR${93> ANO Z< 41 THEN X 39:Z-40: 

GOTO 170 
280 IF A$-CHR$(91) THEN Y=20:A=2 
l:GOTO 170 
290 IF A$-CHR$(95) THEN Y=0:A•l: 
GOTO 170 
300 IF A$•CHR$(189) AND Z>40 THE 
N 680 ELSE IF A$•CH R$(189) AND Z 
<41 THEN 700 
310 GOSUB 730 
320 MIOS(B $(A ),Z . l)-A$ 
330 IF Z<41 THE N S-1 ELSE IF Z>4 
0 THE S=4 1 
340 LOCATE0,Y:PRINT MID$(B$(A),S 
40); 

350 X=X+1:Z-Z+l 
360 IF Z=41 THEN 720 
370 IF Z•81 THEN 590 

Home Help CoCo 3 Disk 

~ .. 

380 I Z-69 THEN SOUND200 .2 
390 IF Z>68 A D AS•CHR$(32) T EN 

590 
400 GOTO 170 
410 LOCAT 0.2 l :PRINT STRI' G$(15, 
42)+~ OPTIONS "+STRI G$(16,42) ; 
413 OCATE8,22:PRI T" L-LOAD. S 
-SAVE. P-PRINTER ." 
41 6 LOCATE8 . 23:PRINT"R-RETURN. C 
-CON T. N- NEW. Q-QUIT":: LOCATE X.Y 
418 POKE65496 . 0 
420 AS iNKEY$:IF A$ • "" THEN 420 
430 IF A$• " L .. OR A $ ~"1 " THEN 810 
440 IF AS="S" OR AS="s " TH N 900 
450 IF A$=" P" OR A$-="p" THE N 540 
460 IF A$• "R'' OR A$-" r·• THEN 890 
470 IF A$="C '' OR A$ "c" THE N 80 
480 IF A$-"N" OR A$• "n" THEN 100 
0 
490 I A$-"Q" OR AS-"q" THEN 990 
530 GOTO 410 
540 CLS:LOCATE7 . 2:PRINT"P R I N 
T I G ... " 
550 IF T8 0 THE N f OR X=1 TO 12:PR 
INT#-2:NEXT X:T-1 :AA=0:GO TO 570 
560 IF AA•1 THEN FO R X• l TO 24: P 
RINT#-2 :N EXT X:AA=0 ELSE AA 1 
570 FOR X=l TO 2l:PRINT# -2. B$(X) 
;:N EXT X 
580 GOTO 890 
590 Y• Y+1:A=A+l:Z-l: X-0 
600 GOSUB 730:GOSUB 780 :GO 0 170 
610 Y Y+l:X=0:Z=l :A•A+1 
620 GOSUB 730:GOTO 170 
630 GOSUB 780:Z•Z ·l :X=39:GOTO 17 
0 
640 IF X=39 THE N 650 ELSE 670 
650 GOSUB 750 
660 X=0:Z•4l:GOTO 170 
670 X=X+l :Z-Z+l:GOTO 170 
680 GOSUB 780 
690 Z-Z -40:GOTO 170 
700 GOSUB 750 
710 Z-Z+40:GOTO 170 
720 GOS UB 750:X 0:GOTO 170 
730 IF Y>20 THE Y=20:A 21 
740 RETURN 
750 LOCATE0 ,0 :FOR C•l TO 22 
760 PR INT MI0$(B$(C).41.40); 
770 NEXT C:RETURN 
780 LOCATE0.0:FOR C-1 TO 22 
790 PRINT MIO$(B$(C). 1,40l; 
800 NEXT C:RE URN 
810 C LS 
815 PRINT:PRINT"USE UPPER -CASE L 
E TiERS'' 
820 LOCATE1 0. 4: LINEI PUT "NAME OF 

FILE : "; F$ 
830 F$-F$+" /TXT" 
840 CLS:LOCATE7 . 2:PRI T~l 0 A 0 
I N G" 
850 OP N " 1",/}l , F$ 



One s op CoCo s op 1 
One cho ce. 

Alpha. Burke & Burke. Danosoft. Disto. Howard Medical. Oblique Triad. 
Perfonnance Peripherals. SRB. Sundog. Zebra. And MANY more. 

The CoCo is our ONLY business. We I be here when you need us. 

A clever hardware seri411 port created by 
Marty Goodman. FULLY-compatible with the 
Slotpak-3, Multipak, or Y -cable. Buy this re
en&ineered Tandy DC Modem pak complete, 
or purchase the kit and convert )'OW own pak! 

Pak- $44.95 Kit- $26.95 

•Howard Medical 
Slotpak-3 Muttipak replacement. $84.95 
IBM Kybd •. terface (Puppo> $79.95 

Magnavox 1CM135 RGB Monitor 
RGB, CGA, Composite. 2-yr. warr. $285 

($10MipU$) 

AMT Star 2400.baud modem 
Hayes-compat, 5-yr. warranty. $95 

360k Floppy Disk Drive System 
Complete, double-sided HH drive. $119 

,_;.--~-~~ -~; ($8 ship US) 

Adaptec 40QO -~~ <>" ·• -:~_ board 
Rare SCSI;] ,__ -~ ·:, ,.. ·.· .. Disto. $89 

. _:_.J~:s· "'. 
512k Upgrade w/Ugh ·ng softw~ 

The BEST! 120ns DRAM, PP board ~74 

$12.95 
$22.95 
$17.95 
$26.95 

Introducing a NEW set of 22 OS-91v 2 tools to make your 
computing ife easier! Features Window U ities (such as 
a screen-saver, a global seaoch & replace w/wildcards, a 
go command to easily change directories, and more), 
Process Scheduling utils such as alann & demon (a so
phisticated background task mgr ., with schedu ng), Script 

utils such as ask and recobbler, 110 Port ubls includ" 
ne nk CM1d an autodia r for voice cal (stop red" ing!), 
and handy Calculation Utilities. Yollll wonder how you've 
done without these! 
AI 22 utiities can be yours for only $34.95 

1/$10 3/$25 $7/40 12/$55!! 
Disk Utility 2.1 a 
Font Bonanza 
EZ-Base 
Fast-Dupe 2 
Multipak Crak 
CoCo-3 Utilities 
CC3 Screen Dump 
T elepalch-3 
Tape/Disk Utility 
CoCo Checker 
Blackjack Royale 
Adv. Generator 

lncrecible disk & file-handling tool! For CC 1, 2, 3. 
Replace the "plain· CoCo-3 screen fontJ 
User-triendy database with many features. CC 1, 2, 3. 
Makes dsk backups MUCH faster! CC 1, 2, 3. 
Moves many R01'14>aks to disk using MPI. CC 1, 2, 3. 
Several useful utils, including CC2-CC3 conversioo 
Dump HSCREEN & PMOOE 1D RS or Epsorrcomp. 
Patch and enhanoe Telewriter-64. For CC 2 or 3 . 
Transfer programs to & from, even a disk at a time! 
Test drives, oontro ler, ports, chips, more! CC2, part CC3 
Hi~res simulation & card-counting tutor! CC 1, 2, 3 
Create yoll' own 1 00% ML adwnn.Jre games! CC 2, 3 



860 FOR A•l TO 21 
879 LINEINPUT #1.B$(A) 
880 NEXT A:CLOSE #1 
890 GOCATE0.0 : FOR C-l TO 22:PRI 
T MlD$(B${C),l.40);: EX T C:GOTO 
140 
900 CLS:PR INT:PRINT"USE UPPER ~ CA 

SE LETTERS ":LOCATE10.4 :LIN EINPUT 
'"NAME OF FlUE: " : F$ 
910 F$-F$+"/ XT" 
920 CLS: LOCATE? . 2: PIRI NT"S A V 1 
N G" 
930 OPEN .. 0" .ill. F$ 
940 FOR C•l TO 21 

Utility 
CoCo3 

i-Res Art Pie 
by Keiran Kenny 

When you a e writing graphic pro
gram for HSC REEN4 peciaJ con idera
tion rnu t be given to etting creen coor
dinate . Another effect you might u ,e to 
pruce up your programs i artifact color 

pattern . To demon trate the e concept. 
HIRESPI E draw a cir le at 20.96 with a 
radiu of 170. On HSCREE 2 or a PMOOE 
creen, the equivalent radius would be & • 

ines 120· 140 draw radiaJ at 30 degree 
inter als to produce a pie with L slice . 
The vertical c ordinate for the end of 
each radial i multiplied by a fa tor, CR, 
which i 192/640 1.6 as e tab~ished in 
Line 40. The 1.65 hould r ally be 1.7 

(I+ 1N(45 }, but 1.65 keeps the end of the 
radial · neatly within the circle. In line 
180 and 200, CR i al o applied to the 
vertical coordinate of the H P A I T and 
H PRINT tatement:. 

Line l60-220painteach lice fthe pie 
in a Hi-Re · artifact olor pattern num
bered for your guidance. The tatement, 
POK E &HE79B, 96 gain access to the 
artifact color and POKE &HE79C, c L e -
tablishe. the number of the pattern. 

rmall , the. e po e hould be fol-

lowed by POKE &HE79B.212 and POKE 
&HE79C .181 to restore normal operating 
conditions (as in Line 190). If the program 
in which you want to apply artifact color 
include an ON BRK GOTO statement and 
it hould) the e pokes ·hould al o be 
included in the GOTO addre line, a.' in 
Line 250. 

If you ee a color pattern you want to 
u e in your own program, pre the space 
bar to hold the pie on the creen. ote the 
number and dominant color. Pre s any 
key to continue the display. Otherwise, 
the program continue to di pLay the color 
pattern 12 at a tim , and it repeats after all 
255 ha e been displayed. 

The pattern appear best on a black 
background butal otry HCLS2 and HC LS3 
in lines 60 and 240. 

The Listing: HI RESP IE 

0 'A HI - RES ART PI E 
'WRI T N BY KEIRAN KENNY 

2 'COPYRIGHT <C> MARCH 991 
3 'BY fALSOFT . INC. 
4 'RAINBOW MAGAZINE 
10 RGB 
20 POKE65497 .0 

Game 
16K Extended 

Car Quest 
by Donald A. Turowski 

ny parent who ha e ever taken a trip 
with their childr n will appreciate ar 
Quest. CarQu,estprovide a way for your 
children to pa the time until reaching 
your de tination without a king 'when 
are we going to get there? ' after only 30 
minute (or le ) on the road. 

Parents have u ed the license plate 
game (finding licen e plates on car from 
variou tate. and writing them down a · 
a ource of tra el amu ement for many 
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years. But, as you may have disco ered, 
children quickly tire of writing down the 
name of the tat . So let the CoCo print 
a checkli t and make the game ea ier for 
the child - and the parent. 

Car Quest i. designed ro run . n a 16K 

CoJor omputer with Extended BASJC. A 
printer with compre.· .ed print capability 
is al ·o needed. The code for compre ed 
print are located in Lin 90 and can be 
changed to fit your specific printer. The 

950 PRIN T ll.B$(C} 
960 NEXT C 
9 7 0 C LOSE /11 
980 GOTO 890 
990 POKE65496,0:WIDTH32:ENO 
1000 RUN 

30 ONBRKGOT0250 
40 PALETTE0,0 
50 CR-192/640*1.65 
60 SCREEN4 
70 HP'RI NTC I. 0), "HSCREEN4 .. 
80 HPRIN T(l , l)."ARTIFAC T" 
90 HPRINTC2 ,2 ). "COLOR" 
100 HPR INT(l.3)."PATT ERNS" 
110 HCIRC LE<320.96), 170 
120 FORA-0T0360STEP30:Z=A/57.295 
77951 
130 LINE(320,96)-(320+170*COS(Z 
) ,96-1 70*CR*S IN(Z)),PSET 
140 NEXT 
150 FORA=15T0345STEP30:Z-A/57.29 
5 77951 
160 CL-Cl+l:IFCL>255TH NCL•1 
170 POK E&H E798,196:POKE&HE79C.Cl 
180 HPAINT{320+85*COS(Z),96-85 C 
R*S N ( Z)) .. 1 
190 POK E&HE79B.212:POKE&HE79C,l8 
1 
200 H- I~TC(305+190*COS(Z))/8):V 
INT((96-190*CR*SIN(Z))/8) 
210 HPRINT(H,V).STR$(CL) 
220 NEXT 
230 ~ORD=1T01000:NEXT: IF INKEY$=C 
HR$(32>THENEXEC44539:K$=1NKEY$:G 
OT0240E LSEFOR0-1T01500:NEXT 
240 HCLS:GOT070 
250 POKE65496,0 : POK E&HE79B.212:P 
OKE&HE79C,l8l :RGB:C LS: 0 

codes in this program are for a Gemini 
JOX. AI o, the printer peed i et for 96 o 
baud in Line 6. You can change thi to 
POKE 150 ,87 for 60 baud r any other 
appropriate baud a desir d. Finally. an 
option foradditionalcopie appears after 
th checklist is printed. I hope Car Quest 
can make your next trip a little le trenu-
u. 



The TIGER is a 68000 co
processor for the TOMCAT TC9 
that runs at the blistering speed 
of 10 Mhzl That's over 5 times 
faster than the CoCo3! Some 
functions can be speeded up by as 
much as 8 times with the TIGER. 

ow use all your existing RSDOS 
software and hardware AND have 
the power of the 68000 in the 
same cabinet. Amaze your friends 
with the speedup possible with 
the TIGER. If and when you want 
you can add OS9/Level II and 
speed that up by a factor of 2 or 3. 
You could also add OS9/68000 to 
the TIGER without sacrificing 
ANY of your exjsting software OR 
hardware. OS9/68000 runs on the 
TIGER with YO\.Jl drives etc. that 
are running from your TOMCAT 
TC9! NO extra hardware needed. 
Later, if you want, you can fur
ther improve the performance of 
the TIGER by adding modules 
(cards) to the TIGER on the 

' e 
The power of the 68000, even from BASIC! 

That's right! ONLY $129.95! 

ow with the TIGER, FHL, long 
the leader in Color Computer 
hardware and software, brings the 
power of the 68000 within reach 
of Color Computer users without 
requiring that you abandon your 
existing hardware OR software. 
AND you get the ability to run 
ALL the software that will be 
available someday for the more 
expensive OS9/68000 computers. 

So, why spend THOUSANDS to
day for a computer with little 
software when for JUST $129.95 
you can have the SAME power, 
run the SAME software, for one 
TENTH the cost! 

The TIGER is in 
stock for immediate 
delivery. 

Call today for our complete cat
alog and newsletter with more in
formation on the TIGER and the 
TO CAT TC9, Ies FREE! 

181 The TICER requires the TOMCAT TC9 to run. 

ORDERING INFORMATION 
VISA and MIC, check and C.O.D. Contential U.S. 
so twate shipping add $5.00 Ground- $8.00 Two Day 
Air. Hardware add $ 5 ground • $27 Two Day A'r. 
Please call for Next Day A r costs and C.O.D. Foreign 
add 10% Shipping (Minimu $5 USD). NY residents 
please add 7% sales tax. 

FRANKHOGG 
LABORATORY 

Since 1976 
204 Wlndemere Road 
Syracuse, NY 13205 

FAX 315/469-8537 

Ca/13151469-7364 



The Li ting: CARQUEST 

1 'CAR QUEST 
2 'WRITTEN BY DO ALD TUROWSKI 
3 'COPYRIGHT 1991 FALSOFT. I C. 
6 POKE 150,1 
10 CLEAR200:D IM ST$(55) 
20 CLS(RN0(8)):PRINT@32*6+12,"CA 
RQUEST":: PRI NT@32*11, .. p ogrammed 

by: O.A.TUROWSKI.1987";:SCREEN 
0. 1 
30 GOSUB 260 
40 ClS:PRINT"THIS PROGRAM WILL P 
RINT A CHECK-LIST THAT CAN BE US 
ED AS A GAME OF FINDING LICENSE 
PLATES OF CARS TO PASS YOUR T 
IME ON A TR IP WITH CHILORE 
<OR WIVES)." 
50 PRINT:PRINT"THIS PROGRAM IS 0 
ESI GNED FOR USEWITH A GEMINI -10X 

PRINTER BUT CA BE US ED WITH 
THE PROPER CODES WITH ANY PR 
INTER THAT HAS CONDENSED PRI 
NT CAPABILITY . ":SCREEN 0.1 
60 GOSUB 260 
70 PRINT@32*13. "P:RESS ANY KEY TO 

CONTINUE ....... ";:SCRE EN 0, 1:EX 
EC44539 
75 CLS(RN0(8}}:PRINT@32*6,"stand 

by ··p r1nting in progress!"; 
80 REM ROUTINE TO PRODUCE CHECK 
LIST ON PRI TER 
90 PR INTJf · 2.CHR$(27)+CHRH15) 
100 FOR S 1 TO 52 
110 REAO ST$ ( S) 
130 NEX T S 

140 PRINT#·2.TAB(62) ;"CARQUEST" 
150 PRI T#-2:PRINT#-2."Find the 
license plates of the cars from 
the list pr in ted below.":PRINT#-
2."Check off on the dotted li ne 
as you find each one. GOOD LUCK 
!.!!!":PRINT/f-2 
160 OR S-1 TO 52 STEP 2 
170 PR INT#-2,ST$($):TAB(25);" ... 

";TAB(64);STS<S+l):T 
AS ( 90 ) ; '' • • • . . • • . . . " : P R HH fl-
2 
180 NEXT S 
185 PRINTf· 2,TAB(64);"Total numb 
er of license plates found----> 
.......... ":FOR P 1 TO 6: PR1NT/I-
2:NEXT P 
186 CLS:PRINT@32*8+8 , "ANOTHER ·CO 
PY (Y/N)"::INPUT RR$ 
187 IF LEFTS(RR$ , l)="Y" OR LEFT$ 
CRR$.1)-~y" THEN RESTORE:GOTO 75 
190 E D 
200 DA A ALABAMA,A ASKA.ARIZONA. 
ARKANSAS.CALIFORN IA,COLORADO.CO 

Game 
16K Extended 

Slot Machine 
by Neil Johnson 

You no longer have to go to La Vega 
to play the lot machine . With Slot A1a
chine, Las Vega comes to you. Just type 
thi program into your CoCo and win 
your fortune with ut leaving home. 

You begin play with $20 .. You can bet · 
any or all, ofthi amount at any one time. 
Wheel tum and, within a few econd 
bow four colors. If none of the four 

col rs match you lo e your bet. If two 
colors march, you win an amount equal to 
your bet. Three matchlng color bring a 
profit of twice your bet. And if all four 
color match, win three time the amount 
of your bet. Play continue until you run 
out f money. 

Good luck. 

The Li ting: SLOT 

'S LOT MACHINE 
2 'WRI TTEN BY NEIL JOH SON 
3 'COPYR IG T (Cl MARCH 1991 
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4 'BY FALSOFT, INC. 
5 'RAINBOW MAGAZI E 
10 REM**SlOT MACHI E** 
20 REM**BY NEIL JOHNSON** 
30 REM**JANUARY 19,1987** 
40 CLS 
50 PRINT@ 234, STRING$(11,128> 
60 PRINT@ 266, CHR$( 128) 
70 PRINT @ 276, CHR$( 128) 
80 FOR I• TO 6 
90 PRINT@ 266+1*32, STRING$(11, 
128),: 
100 NEXT I 
110 M-20 
120 PRINT @ 10, "SLOT MACH I NE'' 
130 PRINT @ 38. "YOU HAVE";M:"DO 
LLARS." 
140 INPUT " BET HOW MANY DO L 
LARS"; C$ 
150 C VAL(C$) 
160 F C<1 OR C>M THEN GO 0 120 
170 FOR I-1 TO 7 
180 (I)-0 
190 NEXT I 
200 FOR 1=1 TO 20 
210 SOUND 95 ,1 
220 · OR J•1 TO 4 

NECTICUT.OELAWARE,DISTRICT OF CO 
LUMBIA 
210 DATA FLORIDA.GEORGIA,HAWAII , 
IDAHO.ILLINOIS . INDIA A.IOWA . KANS 
AS.KE TUCKY 
220 DATA LOUISIA .MAINE,MARYLAN 
O.MASSACHUSETTS.MICHIGAN.MINNESO 
TA,MISS ISSIPPI.MISSOURI 
230 OATA MONTANA. EBRASKA,NEVAOA 
,NEW HAMPSHIRE,NEW JERSEY,NEW ME 
XICO , NEW YORK,NORTH CAROL INA 
240 DATA OR H OAKOTA,OHIO,OKLAH 
OMA,OREGON , PENNSY LVANIA,RHOOE IS 
LAND.SOUTH CAROLINA,SOUTH DAKOTA 
.TENNESSEE 
250 DATA TEXAS.U1AH,VERMONT,VIRG 
INIA,WASH INGTON,WEST VIRG I NIA,WI 
SCONSIN.WYOMI G,CANADA, END 
260 FOR XX 1 TO 1000:NEXT XX:SCR 
EEN 0,1 
270 RETURN 

230 R(J) (RN0(7)*16)+143 
240 IF 1=20 H N TC(R(J)-143)/16 
)•T{{R(J)-143)/16)+1 
250 PRINT@ C266+J*2), CHR$(R(J) 
) ; 
260 NEXT J 
270 NEXT I 
280 SOUND 200,3 
290 FOR I 1 TO 7 
300 IF T(I)>- (1) AND T(l)>-T(2) 

AND T(I)>-T(3) AND T(ll >-T(4} A 
D T(I)>=T(5) AND T( I)>=T(6) AND 
T(I)>=T(7} THEN W•T(l ) ELSE EX 

I 
310 W=(W-1}*C 
320 PRINT @ 103,"YOU WIN":W:"DOL 
LARS! ••: 
330 M'=M-C+W*2 
340 IF M<l THE N PRI T @ 137, "YO 
U ARE BROKE.":END 
350 PRI T@ ll0,"PRESS ANY KEY T 
0 PLAY AGAIN . " 
360 EXEC 44539 
370 FOR 1=0 TO 128 STEP 32 
380 PRINT @ I 
390 NEXT I 
400 GOTO 12·0 ~ 



CBASIC Editor/Compiler 
The ULTIMATE Color Computer 

Basic Compiler!! ! 

If yo want to write fast machine lang age programs 
but you don't want to spend the next few yeW's trying 
to write them in Assemb Language, then CBASIC is 
lhe answerlll 
CBASIC is the only fully integrated Basic Compl er and 
program edi ting system avai able for the Color 
Computer. It wiU allow you to take fu I ad vantage •of all 
the capabilities available in your color computer 
without having to spend years ttylng to learn assembly 
language programming. CBASIC allows you to 
create, edit and convert programs from a language 
you are already familiar with Extended Disk Color 
Basic, into fast eltlciem machine language pt·ograms 
easily and qulcllly. 

"The motr compl•l• Editor/Compll•r I h.tnrs 
sHn for thl CoCo ... "· Thl RAINBOW M1rch 
1gs.6 

CBASIC is a powerlultool for the Beginner as well 
as the Advanced Basic or M.L. programmer. CBASIC 
featuC'es well ov.er 1 50 compl ed Basic Commands and 
Functions lhat fully support Disk Sequential and Direct 
access files,, T~e. Printer and Screen VO. CBASIC 
s ppor s All the IHigh and Low Resdlullon Graphics, 
Sound, Play and String Operalions available In 
Enhanced Color Basic, inctudlng Graphics WGET, HI 
PUT, PlAY and HIDRAW, all wilh 99% syn ax 
compatibility. 

Speci fy Coco 1, 2 or 3 Dtsk $149.00 

( DataPack Ill Plus V1.1 ) 
AUTOPILOT and AUTO-LOG Processors 

X-MODEM OIR<ECT DISK FILE TRANSFER 
VT-1 00 & VT-52 TERMINAL EMULATION 

• No lost data even at 2400 Baud on the Serial 110 port. 
• 8 Selectable Dlsplay Formats, 32/40164/80 co'lumns 
• ASCII & BINARY di file transfer via XMODEM. 
• Direcdy record r·ece~ve data {Data Lo9ging) . 
• Vf-100 em lalion for VAX, UNIX and other systems. 
• Vf-100/5.2 cursor keys, position, PF & Alt. Kbd. keys. 
• Pr•ogrammable Word Length, Parity, Stop Bits 
• Complete F II and Half D plex operation, 
• Send rutl128 character set from Keyboard. 
• Complete Edilor, lnser. Delete. Change or Add . 
• 9 Variable lenglh, Programmable Maao Key buffers. 
• Programmable Printer rates from 110 to 9600 Baud. 
• Send Files from !he Buffer. MaQI'·o Key Buffers or Disk. 
• Display on Screen or Prim the contents of the Bulter. 
• reeze Display & :Review infonnatlon On line . 
• Buill in Command Menu (Help) o·splay . 
S pports: Modem-Pax & Del xe Pakor S·eriaJ Port 

Specify Coco 1, 2, 3 Disk $49.95 

EDTIASM Ill 

EDTIASM Ill is a Disk based co-resldem Text Editor & 
Assembler. It is designed to take advantage of lhe 
new features of the COCO 3. It has 8 Display f04'· 
mats from 32140164/80 colu ns. The disk also con
tains a free standing ML Deb 9 Monitor. 

EOTIASM Il l has lhe most J>(>werf , easy to use Text 
Editor available In and Editor/Assembler package for 
the Color Computec. 
• Local and Global stting search andlor r·epiaoe. 
• F U Screen line editing. 
• load and Save stMdatd ASCII formaued Iiles. 
• Bleck Moce & Copy, Insert, Delete, Overtype. 
• Create a11d Edit files larger an memory. 
The Ass bier features indude: 
• Condi ·onallfffhen!Eis·e assembly. 
• Disk Library files p to 9 levels deep. 
• Supports standard Motorola directives. 
• AI ows multiple values in FCB/FDB dlrootives. 
• Allows assembly from Buffer, llsk or both. 

Specify Coco 1, 2 or 3 Disk ·$59.95 

Window Master 
V3.0 

II 

The Ultimate User Friendty Pont & Click operating 
System for your Coco 3. Sim . e enough even for 
children to use, just point and olic to run programs, 
selecl fi es, do disk or tile maintenance or almo.s any 

task you c rrently do 

e byty,ping commands. 
· . Yo also get things 

~f.§ ~·· likeaprintspooler, 
Prog(ammable 
Function Keys, a 
Buffered Keyboard, 

Ramdisk, Serial 1/0 port and Deluxe Pak support along 
with Wmdows, Icons, Bunon.s, Pu ll Down Menus, Edit 
F Ids and Mo se !unctions I in one program. It has 
multiple fonts in 54 possible 'zes and Sty les, 
Enhanced Basic Edi 'ng and m ch much more. It add 
·OVEH 50 oommands and Functl·ons lO :Basic to fully 
suppo the Point & Click System without OS9. 
" . .it o.ff•rs so many f•atures that It I$ probably 
undsrprle~~d. I recommend this soltwar8 'o ail 
CoCo3 owners:• -The Rainbow Feburary 1989 

It Is completely compa "b!e wilh existing Basic 
programs and takes absolutely no memory away from 
basic. It requires 1 Disk Drive, 
R.S. tvres lnterfaoo & Joystick 
or Mouse. 

Includes 128 & S12K 
Versions for only $69.95 

The SOURCE will allow you to easily and quic 
Disassemble machine language programs direcdy 
from disk and generate beautif I, Assemblet Source 
Co e . . And • The Source• has aU the features an 
func 'ons you are looking for In a Disassembler 
• A omalic La~l gen ration. 
• Allows specify;ing FCB, FCC and FOB areas. 
• Oisassem es programs direc from Disk. 
• A tomaticaliy locates addresses. 
• Output listing to the Printer, Screen ot both. 
· Generates Assembler source directly ro disk. 
• Built in Hex/ASCII dump/display. 
• 8 Selectab e Display formats 32140/60180. 
• Built in o ·sk Directory and Kl l tie commands. 
• Menu display with single key commands. 
• Wri tten In Ullta las machine language. 

S,peclfy Coco 1, 2 or 3 Disk $49.95 

( Window - Ware 
Wjnd9w W,ritor- .A po'nt & d lck Word Processor, 
features both Mou&e & Keyboard type edi 'ng, 
ploporlional printe-r support, powerful formatting 
capability, wQtks with any printer. ~screen Italic, 
bold etc. WYSIWYG 
"Window Writer is a powt~rlul word prOCIS$OT 
that is fun to use, very user frl•ndly ....... Th1 
Envlomm&nt compares IBvorably to that of 
Microsoft Windows ,. - RAINBOW Dec. 1989 
Req ite.s Window Mastet' & 512K - $59.95 

) 

Window WrltarJW. same as above for non W'ndow 
Ma!ller owners. 512K & !Disk $79.95 
Window Basic Complier-similar to CBASIC only it 
compiles all the Window Basic Statements to create 
super last Machine language programs & Desk 
Accessories. $99.00 
Winslow Edt/Asm- A full featur.ed Editor & Assembler 
for Window Master. $49.95 
FonWcon Ed !tara· A ut' ity disk with !he Fom & Icon 
Editors to cr·eate •Or edit yo r own. rlncludes Basic & 

M.L. versions $19.95 
Adyanced Programmers Guide- A g ide for Basic 
& M.L. programmers on interfacing to Wirndow Masters 
complete system induding System Calls, Memory 
Map, Interrupt handling & Memo()' .Access. $24.95 
The Memory game- A point & Click concem.ration 
game, lots of tun. $19.95 
Qesk Accey o:ry pa'k- Installs up to 7 resldenr O.A. 
programs, including: Font & Icon Edltors, Function 
Keys, Terminal program, Graphics ,Editor & Calendar 
and more. $39.95 

( CoCo Ill Tool Kit) 
Disk Commands File Commands 
BaclcJJp, Initialize, Arclw , ·Copy, Kill, 
Directory, Verily, Ren11111e, €ru~. View, 
Compar• , S~arch, Edit, Edit, Print, Comparll, 
Eru11, s,.~d Teet, Slep Sa/vag• , Search, Verify, 
Rata Taa(, Gr.n Table T~•t Arcln, Vn·Arclv•. 
Analyala & Repair Xmodem S.ndiR•c. 

Coco Tools is a comprehensive set of disk util ities, 
providing the most oomp ete sel of functions available 
lot the standard R.S. DOS disk system. Comparable 
ln scope and tunc 'onaiiiY to that of the famous ulillty 
avai lable lor MS-OOS computers -pe-TOOLS-I 
Coco Tools is also lhe mosr Comprehensive Oisk 
Repair program availal:ile, it Automatically diagnosis 
and repairs filo allocation errors, locates corrupt 
directoty intormadon and oros.s lin ed Iiles. It provides 
last and easy recovery ol deleted files without !he 
drudgery normally associated willh :killed flie recovery. 
For more into see our other ad In lhis magazine. 

Require$ a 128K , Disk and 80 col. 
disp.lay $49.95 

av1ngs over 50 % 
W'ndow Master and Writer, OA Pak,Fontl 
Icon Editors & Memory Game .... $119.95 
Window Edt/Asm, Window Basic Compiler 
and Adv. Programmers guide ..... $99.95 

VISA, MASTERCARD or COD 
Call ToU Free 1-800·-383·8529 

(Monda th _Saturday, Sam to Spm PST). 
To order by m I. send check or money order for lhe 
amount of the program pi s $4.00 for shipping to: 

Cer-Comp Ltd. 
5566 Ricochet Avenue 
Las Vegas, NV 89110 

702-452-0632 
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by Eddie Kuns 
OS-9 SIG Database Manager 

have collected a number of hints on 
how you can use Delphi more effi
ciently and a e money. One of the 
most imp rtant way to budget your
self of course, i to keep track of the 

time you pend on Delphi. Unfortunately I 
am unaware of any Co o terminal program 
that does thi fo you. However, Delphi 
keep track of your total online time. 

To look at your Delphi usage hi tory. 
enter go us i ng usage. ext, enter the 
name of the Delphi account for which you 
want in· ormation (y ur main account or an 
as ociate account). Then press ENTER to get 
ali t of the ·current month's Delph] usage. 
You may also enter a range of date such a 
211/91. 2/28/91 to the February u age 
information. ollowing a (pos ibly long) 
li t of Delphi transaction i an e timated 
total time for the p riod you reque ted. 

You too, can keep track f your total 
time on Delphi. Some terminal programs 
keep track of elap ed online time. AI o, 
each tim you logoff Delphi, it reports the 
total time you pent online in that ession. 
This ·hould allow you to keep a running 
total of ach month' u age. 

The /timeout c mmand (and you 
thought I had co ered them all.) may al 
he p you ave money. hi command ·ets 
the },ength of time in minute · that Delphi 
wait · for a re pon e before automatically 
I gging you off. For e ample if you nter 
the command /timeout 1, Delphi igns 
you off after one minute of idle time. The 

Eddie Kuns is pursuing a PhD in physic at 
Rutgers University. He li es in Aurora, 
Illinois, and work a a programmer and 
re earc·her at Fermilab. Eddie is co-man
ager of the o o IG: his u ername is 
£DDI£KU S. 
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default timeout i 15 minutes. To make a 
changed timeout etting perma ent (along 
with any other · tting you may have 
changed). u e the /save command. 

I have 
collected a 
number of 
hints on how 
you can use 
Delphi more 
efficiently and 
save money. 

On night I wanted to download an 
e pecially long file, but didn ' t want to stay 
awake for the hour I estimated it would 
take. Fir t, I et my timeout to one minute 
and then et /busy. (I set /busy to be polite 
and avoid someone sending me a me age 
thinking I would e·e it!) inally I "tarted 
downloading the file and went to bed. One 
minute after the download fini bed I wa 
automaticaHy logged off Delphi! 

Forum Hint 
S me folk ha e really automated their 

online time by defining a macro that log 
~them onto Delphi capture all new Forum 
me · age to disk and then logs them off! 
To read all new forum message non top, 
u e the read new s command. The ns 
option, of cour e i hort for non top. Once 
you've captured them you can read the 
Forum me sages at your lei ure and edit 
replie with your favorite editor. al offline. 
Then, you can post your replies the next 
time you lo T onto Delphi. 

One ea y way to post the e replies is to 
fir t upload them to your Workspace using 
the hints below). Then, in orum u e the 
reply number fi.lename command, where 
number i the mes ·age number you are 
replying to and ji'lename · s the name you 
gave the text file in your Workspace. An
other way to po t these replie i to enter 
rep 1 y number and, then~ sen upload the 
text of the reply. 

Workspace Hints 
When uploading to your Workspace, 

you can ''batch ' upload. This mean that 
you can upload sev·eral file in one shot 
without having to start each upload by hand. 
To do thi you must have either Ym dem 
Batch Zmodem or Kermit, although Ker
mit i quite low. 



Be careful how much of your Work-
pace you use. You have only 50 free blocks 

or 2-K for torage space. Delphi charge 
you for di k pace u ed in e c,e o this 
amount, taking int account the length of 
time the pace is u ed. The longer you use 
disk pace, the more you are charged. ll 
mail you receive i tored in your Work-

ommandi dir/exc- .ma i to howallfile · 
except those file ending in • MA I . 

ting il to the OS-9 and CoCo SIG data
bru es, please as ·ign a download name for 
each file. While th i i mainly an aid to 
tho e downloading with Ymodem Batch, 
Zmoden or Kermit (the e pr tocol end 
the filename along with certain other file 
information before ending the file). it i 
also help uJ to tho e u ing Xmodem and 
Y modem, a well a other protoc l , to 
as ign an appropriate filename. 

Database Hints 

pace ·n file ending in . MAl, o it is also 
important to keep your mailbox clean -
delete mes age you don't want to keep. 
However, it is best not t delete file ending 
in . MA I. Mail periodically delete unu ed 
files (and deleted mail messages). If you 
upload files to your Workspace before 

When downloading, you want to use the 
most efficient protocol available. For mo t 

people thi i either Y modem or Y m dem 
Batch. Y modem sends larger chunk of 
data than Xmodem before waiting for a 
response and, thu , can be as much as twice 
as efficient as Xmodem depending on your 
modem peed and how you conne.ct to 
Delphi. In general the higher the modem 
speed, the greater the difference. ot all 
t-erminal program support Y modem, how
ever, o you may want to change to terminal 
programs that do. Xm dem is u uaHy more 
efficient than Kermit. If you have acces to 
Zmodem, it is the most efficient of the 
bunch! 

lf you are ubm1tting a number of related 
file , it i. better to collect them into one 
group. Tru make earching for the fHe 
and downloading them somewhat easier 

ubmitting them to the data ases you can 
delete them immediately after fini shing the 

ince they are all collected in one ar·ea. It 
al o ave a little bit of work when submit
ting - you only have to assign one group 
name and write one d cr1pti n. ubmi sion. If you end omeone a file in 

mail, you can delete the file from your 
Workspace immediately after nding the 
message. 

Don't worry about the size of the 
IMA I L.MA I fil·e in your Workspac·e. Even 
though a mail message i deleted, the space 
it occupies in the MA l L .1MA I file isn't re
moved immediately. Delphi is awareof thi 
and charges you only for the actual space 
u ed by the MA I L . MA I file . 

Although you currently cannot truly 
"batch' downloads from the databa e 
Y modem Batch may · ave you t ·me by auto
matically ending the filename. This may 
allow you to start a 

All new upload to the OS-9 SlG are 
automatically mov d into the ew Uploads 
databa e for at lea t one month. Wh n 
ubmitting a group f file , however, set the 

~opic you would li e the group po ted to 
when moved from the ew ploads data-

When you are in Workspace., you can 
u e the di r/grand command to how a 
grand total of disk usage. Another u eful 

download faster. 
Thi i probably 
more a matter of 
conveni·ence than 
real avings, though. 

When ·ubmit-

( CoCo III Tool Kit ) 
Disk Commands File Commands 
Bactup, lllltllllln, Arclve, Copy, Kltl, Ren~Jme, 
Directory, Verify, Compllre, £rat~, Vln•, Edit, Print, 
Sellrch, Edtl, Erllse, Spud Compan, Sal~age, Search, 
Test, Step Rate Test, Gran Verify, Test Arclve, Un-
Tllblt Analysis & Repair Arclu, XmodtiPJ Send/Rtc. 

Coco Tools is a comprehensive set of disk utilities, providing the most 
complete set of functions available for 1h standard R.S. DOS dislc system. 
Comparable in scope and funcdo.nality 'to that of lhe famous utility 
available !or MS-DOS computers ''PC-TOOLS"! 
Coco Tools provide• fast and easy operation of standard DOS commands 
like Copy, Rennrne. KiD. Disk Initialize and Dwectory lhru a consistent 
.and ·easy to use intedac • It provides easy visual selection of files, so 
multiple file operations can be carried out with very few keystrokes. 
Coco Tools is also the most Comprehensive Di:sk. Repair program 
available. it Automatic.ally diagnosis and repairs file allocation errors, 
locates corrupt directory information and cross linked files. It provides 
fast and easy recovery of deleied files without the drudgery normaUy 
atsociated with killed file rec~very. It also does Lightning fast disk. 1}0 for 
fast Ba.ckup and Copying at speeds you thought only higher priced 
•computeu could perform. Coco Tools has multi-file Arciving, Un
Arciving and Test Areiving functions plus the ability to extract any 
selected group or individual files from a compressed- file with easy visual 
file election. And allows customizing of display colors, printer/Serial 
baud rate, Drive step rates nd Directory sorting preference. Coco Tools 
requires a 128K CoCo UI, 1 Disk drive and an 80 column display $49.95 

" To order by VISA, MASTERCARD or COD 
Call Toll Free 1-800-383 -8529 

(Monday "tWU Saturday, Sam to Spm PST). 
To order by mail. send 9heck or money order for the amount of 

the program plus $4.00 for shipping and handling 10 : 

Cer-Comp Ltd. 
5566 Ricochet A venue 

Las Vegas, NV 89110 
702-452 -0632 

Here at Music Ware, l1-'e're prepared to show that our 
products really peiform as advertised, so we're proud to 
announce a new audio tape! 

Combining his talents as arranger, song writer, bass 
guitarist, and jazz musician, Val Burke has come up 
with a great new album of music. Recorded almost 
entirely with the aid of CoCo MIDI Pro, this tape is a 
fabulous example of what a professional can do with 
the program. Catchy tunes, foot st mping rhythms, 
and a pleasant variety from slow blues to reggae and 
latin rhythms are all ere. Professionally recorded to 
presetve the high quality of the master this is a tape 
that you'll want to listen to over and over again! 

Order now while the introdu tory price is only $7.95 

o o M D Pro is on sale {or one more month for 
only $100, including the MIDI interface box. $50.0 
for just the program. 

a t or write to get a copy of our free newsletter 
describing our other products, including exciting new 
IBM PC releases! 

Ordering information; payment by check, m ney 
order, or credit card (Visa or Mastercard) is welcome. 
Please add $3~00 for shipping on aU orders. 

Music Ware Hamlet Rt. 1261, Seaside, 9R 97138 

1-800-321 1490 (orders only p~ease!) 

1503 .. 738-0119 

\~~~i\~~~ 
June 1991 THE RAINBOW 23 



be · w pload for one 
m nth, but thi a. ~ i ·t the databa e man
ager in m ing th group to the appropriate 
databas topic when th month i o r. 

Datab Information 
e cral u date wer po tcdinJanuary. 

Am ng the updat arc M~1Che k, er ion 
.2 and an update to JBudget. Also p ted 
a " much fa ter ver ion of GDMap. Thi · 

program by ark W. Farrell graphi ally 
·how you how full and fra mented your 
di k ar . In th - Utilitie databa e 
Marie- oui ar ux u mitted an update 
to th popular di ·k-zapping pr gram dEd. 

hi · update aid editing a di k granule al-

Database Report 

0 -9 I 

pplications: 
VC CK VERSION 2.2 

KEITHBA R Keith Bauer 
JBUDGET ARCHIVE UPDATE 
JTMB Jim Manning 
FAST GRAPHIC DISK BITMAP DISPLAY 

Ll X Ma W. Farrell 
TICTACTOE FOR LEVE L 2 BASIC09 

KI OBERG Darren indberg 
SUPERIKE - ICO EDITOR 
BRJ P Q Brian Paqu tte 

tiliti ": 
SCREEN DUMP UTILITY 
MARL M rie-Loui · Marcou 
KFOR AT- ORMAT MULTIPLE DISKS 
KMTHOMP K II Thomp on 
D£DPLUS CORRECTION 

RLOU Marie-Loui Marcou 
THE EXTRACTOR V2.0! 
KMTHOMP 0 K lly Thomp, on 
CLEA UP. PAK 
BOBKEMPER Robert Kemper 
TIME SHARING UTIL IT IES 
BRU EISTED Bru e I l d 

, ·ice Driver : 
HOW 059 CA US E COC03'S TIMER 
PAULSENl R Paul niura 
ELIMINATOR SOFTWAR AND MA UAL 
BRU EI Bru e I ·ted 
INTERNAL SERIA L PORT DRIVER 
RTCHKOTIKE Ri hard Kottke 

Patche : 
TANDY CC3 DISK PATCH 
J STAL Jim e taJ 
KYUM-GAI FROM MULTI-VU E 
7E RTI OTHY Tim Fadden 

elcom: 
IRQ HACK 2 
COCOKIWT Denni Me illan 
CTS MOD FOR DISTO 4IN1 
BRY Bryan Clingman 
SUPERCO M VERSIO 2.1 
DPHLLIP EN Dave Philip en 
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SVIEW VERSIO 1. 1 
EBJMB Blower 

SAODAM IMG FROM NEWSPAPER 
045JOE T rry Woods 
ROBOCOP GIF'S 
RLORBTE 1 Richard rbie ki 
DR. WHO LOGO IMG 
DEA H DER Dan H ld r 
FRANK . FURTER IMG 
D A H ER Dean Hold r 
ULTIMUSE IL DITOR 
JBYRD Jon B •rd 

Programm er " Den : 
INDEX FOR CG FX7.L LIBRARY 

0 P R Glen Hathawa 
GFX PASCA L SUPPORT LIBRARY 

LIO ark W . Farrell 
GRAPHIC ORBIT DISPLAY 

0 PER Glen Hathaway 

R ben Kemper 

Tutoria l · Education : 
HITCHHIKER ' S GUIDE TO C 

Rl BUG Mike tute 

o o I 

enera l Information: 
ZIP CODE BAR CODE SPECS 
MAR Y DMA arty Goodman 

o 3 raphic. : 
640 IMG VIEW MASTER 
DA LDMILL David Mill 
KISSl 
TRA Richard P. Tras 
3 MORE NICE , NUDE 4096ES 
STEVEPD te e Rick tt 
THREE YUMMY 4096 IMG NUDES 
STEVEPD Stc e i ketts 
COUNTRY GIRLS IMG 
LDM RE Larry M ore 
DS69VIEW WITH PRINT OPTION 
LDMOORE Larry Moore 
PHI LADELPHIA TEAM LOGOS 
TLND John Tindall 
SHAPES 1 
TRA Richard P. ra ·borg 
MIKE'S GIRLS 

MN lo group sy tern. harle. ib n 
contributed Ver ion 1.1 fan ind toRAIN
B w files. 

Brian Wright u mitted tw game writ
ten by Brian 0' eilJ. Jo annuc i relea. ed 
the latest ver ion f Dungeon Depth r 
th o 3, a gam includin digiti d 

und. HeaL o co ribut d blank f rm t 
help you keep track f Delphi online tim 
(n atly fitting int thi month's topic). 

In Soapbox, Marty G dman upJ a ed 
e eral article ab ut the gul war, which i. 

thankfully o er a I write thi in early 
March. Brian Wright ubmitted th entire 
te t o Dr. Martin Luther · ng Jr.' . " I 
Ha aDrcam" peech. 

J ' annuc i 
tilit i ppl icati n : 

BARCOD ZIPCODE GENERATOR FOR EN 
DA M D Y Dan Monday 
ZIPCODE BARCODE GENERA OR 
D ONDA Y Dan Monda 
COCO THR E ERROR CODES 
FR OM D red M Donald 
DISSASS.BAS 
D MONO Y an onday 
DIS KTEST.UTL 40 OR 80 TRK PATCH 
R T Don Jo cc 
MNSS BLOOD GROUP SYSTEM 

~ RA France alcra t 
RAINBOW FILES INDEX 1.1 
CH SGIBSO harle Gih n 

Ha rdwa re Hacking: 
CMl INFORMATION 

RTYGOODMA Marty Goodman 

am 
PACDUDE 
P TERGEIS Brian Wright 

ET RA 
POLTERGEIST Brian Wri ht 
DU GEO DEPTHS Vl. S 
SAN UC I Joe nnucci 

Product Re ie & nn uncement : 
NE RS232 PAK FROM COCO PRO 
MARTYGOODM Mart Goodm n 
REVIEW OF TA DY WP2 
MARTY 0 MAN Man G dman 

Telecommunication : 
ULTI ATERM COLOR CHANGER 
P L TERGEI T Brian Wright 
DELPHI TIME -LOG 
SA C I J e annucci 

oapbo {chitchat): 
IRAQ WAR PROPRAGANDA 

ARTY OODMAN Marty Goodman 
I HAV A DREAM . 
P LTERGEI T Brian W 'ghl 
THE COST OF THIS WAR 
MARTYG D Mart dman 
WHY ARE WE AT WAR 
MARTYGOODMA Many G dman 
THOUGHTS ON THE VE OF WAR 
M RT G DMA Many Goodman 



Would You uy a Car You Couldn' Get Fuel For? 

Why 'Buy a Comp ter You Can' Get 
So tware or? 

any of you are now considering an alternative to the Color Computer to run OS/9. Are you really going 
to invest in an untried alternative with very rmited software? Why not buy a computer that will run a NIX 
Compatible (OS/9 like) operating system D MS-DOS. According to published articles, this combination 
of indus·try-standard operating systems would run more than 90o/() of ALL of the software that has EVER 
been written. Compare the software bases represented below. We call these ystems the OWL ATom."" 
Can your alternative to the CoCo be fixed locally? On-site service is available most ar·eas on the ATom. 

These highly adaptable computers we 
call the OWL ATom '1'14 eries. hey are not 
n wcomers to the com put r world, bul are 
the current versions of computers which 
we have been building for more than 6 
years. All systems can be configured with 
your choice of hard drive, graphics 
monitor, and 6 different processors. The 
systems describe.d here are typical of the 
new versions of our line which offer 2 
industry- tandard operating sy terns. 

> ... ~,- · .. :·:-~~ ....... ·~~. ~ :.: ·.~· . ,. , . 

' ..,., . 
' ' '• .. - · ... 

..;::, .'j'.JY. 

OWL ATom TM ET or SX 
or general feature of our OW 

AT m including expansion capabilitie ., 
check out the table b low. Cmnpari ons 
are also given to c ral TandyTM c m
puters. The re olution of the optional 
VGA is also given. 

Typical system. components: 
Procc sor: 80286-12 or 803 6S -16 

loppy drive: 1.2 or 1.44 eg 
Memory: MB 
Hard Drive: 40MB 28 ms .. 
Monitor: TT Monochrome 

(720X350) 
MS·DOS Software: 
MS-DOS (with all utilities) 
GWBASIC 
Integrated Software including: 
Desktop Organizer with tracker 
Outliner 
Word Processor 

Spelling Checker 
Spreadsheet 
Data Base 
Graphics program 
Communications 
UNIX Compatible Software: 
Coherent™ (A NIX C mpatible 

Operating Syst,em) 
C Compilier 
FuJI Screen -ditor 
Line Editor 
Text Formattor 
A WK Language and Yacc 
Standard UNIX utilities 
DocumentatiQJl: 
Over 1500 pages and VHS Tape 
One of tbe best features is the p.rice: 

FEATURF....'i OWl A.Tnrn lSOOXVIo 1000 Tl ./2• 

irst year on-site service $45 (Mo ·t areas) 
VGA olor (800X600X256 colors) $400 .. 
Call215-837-1917 for other options 

Processor (Speed) Jltl2~M12\ 80286(10) 802$6(8) 
Total Slob jl 3 ~ 

16 BU Slots " 
I 3 0 

Standard Memory 1024K 1014K ti40K 
Max. on Board RA.\1 . .tOQ,;J{ l0l4K 768K 

Graphics Output VC.A. V(;A ·CGA 
Max. ResolnUon 1fl24Y7Ml 640X-'80 6~0X200 

Drive Slots ~ 3 3 
Hard Drive lnterr~ce v ... ,.,11i Rit) YH(I6 Bit) Y~t8 8it) 

Floppy Drive - 1.2nr1 ~M .. o 1.44 MC2 720K 
Power Supply (Wat~) 200 

-.;> 

70 67 
Warronly (Paras and Labor) I ~P..ar 1 Year I Year 

'" Trademarks as follows: Model numbe1 -Tandy Corporation, MS-DO. - Microsoft. Inc .. 
0 /9 -).{icroWare. Inc. , NIX- AT&T. lnc. 

OWL 
WARE 
P.O. Box 116 

Mertztown, PA 
19539 

Ca II to Order: 
(800)245-6228 

PA and Support:: 
(215)837-1917 



Proven 
On the Razdr's Edge of 

ew Frontier: 
The Mos Advanced Color Computer 

Drive Systems Ever Offered! 
Fast No-Halt SCSI Floppies Using Optional SCSI Controller 

Proven Performance for Demanding Home or Bus iness Users 
This i. the m t advanced fully a. em- single or d uble- idcd 4 r track • Fa t Delhrery from factory stock 
bel.ed o h~rd dri e y t m ff re~. dri es with the In -h It controller. • Optional Real Time Cloc with built 

mg the optional OMTI 5200 C I in battery (3-10 year lifetim 
controller with our Hard Drjve Inter-
face, our new system wi ll suppor t 
no-halt floppy dri e ·.You need n t wait 
while typing or worry about I ck tim 
I es. Why be limited l 3 fl ppy 
dri e ? A c mpletc sy tern c u]d n w • o-Halt topalies with optional · I 
c nsi l of 1-3 standard o floppy controller allow. full type-ahead 
drive 1-2 (or more) hard drive and during acces 
1- n -halt fl ppics u. ing standard (n t 
ju t o) 0 /9 format. You c n u c • ow facto a· -direct p.-ice 

Provides both a 64K Printer Buffer and Serial and Parallel Interfaces. 

Serial to Parallel Printer Interface (64K Buffer) $65 . 
. onnrl! serial Onli>Uler outpul to pnmlltl prlnl rand al prm·id 6 .. K buffer in front or t he 

printer. ria l . ide emal~ OB-25 nd PnrnJJ I fd i. Centroni . Include .ent ronk~ to Centroni 
cnbl and powtr A -adapter. If you ne-ed an adn))ler from th C o "-pin erial to OB-25 add $9. 
From 300-38,400 Baud. 

Parallel to Serial Interface (64K Buffer) $45. 
. a me a • bOl·e e~ceptlt com·erl entronl · parallel comput r output to DB-25 Females rial. Plug 
into. n IBM prinlercable to provide outamt to u st>ria l plolter. 

Parallel to Parallel (64K Buffer) $39. 
Tlti. i. parallel prin ler buffer wilh no conn-r. i n. 

• With the lock you have 240 Byte of 
battery backed up RAM for pa ·word 
prote lion or data torage! 

• am uper stable RTecb qualit 

Interface Price on I : $85. .., 
Real Time Clock-RAM: $25. 



Bo us! 
(11/«:i:l 

Duudlt•d 
ofh\ltre 

\~ilk '!II~' 

Di~~DI 'i\'t' 

Purdtas('! 

loppy O:rive Systems 
The Highest Quality fo~r Years of Service 

Drive 0 Systems (Halt Height., Double Sided, 

o~irect Dr"ves) $189~ . 
Drive o systems complete with drive controller, legall DOS, cable, case, 

power supp'ly, and manual 

Drive 1 Systems (Hau IHeight., Double Sided, 

Direct Dl(ves) $1 5. 
New 3.5" , 720K D·rives f~or Q.S-9 with case 

& Power Supply $149. 
Drive 1 Sys ems have drive, cas~e, powe,r supply. (You may require op

tional cable and/or DOS chap t~o· use) 

Special for 0/1 Combos (0, 1 ,2,3) $259. 
SA Pr1ces on Drives! 

An drives arc new and fuUy .asscmbJ d. 
We ship o : FULLY TESTED and 

E RT I Fl E at the e 10\~ price . . 'vlc 
u e Fuji YE Dala, and o ther fine 
brands. o drives arc used or urplu 

!I 0 WARE Software Bundle-1 
1 

Disk Tutor,ia.I/Utilities/Gaimes 1 

D~ISK TUTOR Ver 1.1 
Learn how to usc your disk drive from 
this multi~lesson, machine languag~e 
program. This tutor takes you through 
your lessons and corrects your rni lake 
for a quick, painless di k driv·e introduc
tion. (This professionaUy writt n tulon 
is easily worth the bundle t lal price. )I 

3 UTILITIES 
A copy er,ify, c py and D S utili,ty. 

2GAMES 
We w·n elect 2 ,games from our stock. 
These are sold for more than $20 ·each. 

Do not mistak~e thjs software with ch ap 
'Public Domain' software whic h others 
offer. All of this software is copyrighted 
and professional in quality. he tutor i 
unique with u. and has h e lped 
thousands of new users learn their di k 
drive. 

only $27.95 
(or even better) 
only $6 95 with 

any Disk Drive Purchase! ! 

unle · therwi. e . t al d to you when Our prices include a di. count for cash but 
you order. ~Ve app ·ar to b the one of do not include shipping. 
the few advertisers in Rainbow ''-''ho 
can tru ly make thi claim. W have 7 
years experience in the CoCo di ·k 
drive market! V..'e are able to pro ide 
upporl when you have a prol ·l m. 

I Drives I Year WaJ'"ranty 



BreakPoint 

Cause for Arg 
by Greg Law 
Tec hnical Editor 

a. t time, we co ered the ba ic op
erati n f the OS-9 Levelu graphic 
functi n that require no argu
mem , and I provided an over iew 
of rna ro . Thi month I di cu s the 

function that require argument and ne 
meth d f riting them. In th following 
text you wiiJ ee r: ference to BCo1 or and 
BCo1or(). BCo1or refer to thegn ri 
function and/or di. play cod , and BCo 1 or ( > 
refer to the spe ific function written in . 

Fun tion th t require argument are 
Jightly m re complicated becau of the 

con er ion · inv lved. For example, BCo 1 or 
u e PR (the Palette Regi ter umber) a a 

haracter one-byte value. For the ake of 
implicity, the pr gram being devel ped 
hould work with integer (two-byte al-

ue . Thi i al m re 1 gical. Thi add th 
burden of r quiring BCo1 or() to c overt 
the integ r at u int a character value. The 
conver ion proc i a tually quite imple. 
A h wn in igure 1 an array i d lared 
in the funeti n a t rage pace for the 
tring. Th fir t and econd entrie in the 

array are a i ned the e ape equen e for 
BCo1 or tB3 , and then the conver ion is 
performed. 

Rememberth fun ti n need to convert 
an integer alue to a character value. Fir t 
prn is rna ked with OOFF to trip the upp r 
byte. owever the re ult i till an integer 
the upper byte i n w ) . o there ult i 

ca t to a character. To ca t a ariabl or 

In addition to beinf( ·9 Online SIGop, 
Greg aw enjoys pro ramming on all types 
of computer and has worked on · stem 
ranging from the CoCo to the Burrough 
86700 uper mainframe. He li sin Loui -
ville, Kentuc.: 
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re ult of an operation from one data type to 
another, in lude the d ired data type in 
parenthe e immediately to Lhe left of the 
variable or re ult. ume the following 
statement wa u ed with ut the parent he e 
ar und the formula: 

buffer[1 ] - <char) prn & OxOO FF ; 

In thi ca e p rn i con ened to a harac
ter before the calculation i perf rmed. 
H wever, the rule · f tate that all ari-
abl to the right of the equal ign ar 
automatically cast to the highe t data type 
appearing in the tatement. ince OxOO FF i 
an integer con tam prn i ca trightback t 
an integer alu , which i not what you 
want. Therefore the parenthe e are u ed 
to force the c mpletion f the cal ulation 
ftr t. 

he proce of ca ting i often referred 
to a type conver i n inc one data type i 
c nverted t another data type (i.e. an inte
ger to a character, or a fl at to a double). 

ven though mo t compiler automati
aJiy perform th ca t with ut complaint I 

explicitly pecify the ca t for ·e e.ral rea-
on . The mo ' t important rea on i that it 

tells you a type con er i n i being per
formed. hi help ecp it traight that a 
type conversion i intended and not a ci
dental. The econd reas n i that the new r 
AN !-compliant C compile perfonn tricter 
type hecking. The newer compiler till 
aut matically perform the type on er ion, 

ut they i ue data-type mi mat h warn
ings if the ca t i n't explicitly pecified. 
Thi al~r the pr grammer to a pos ible 
err r instead of blindly a.o.; uming the pro
grammeri, alway right. Th third rea on i 
to make ab olutely certain th compiler 

rf rms th proper type c n ersion. 
Another group of functj n that mu t be 

e ts 

value. 

00000010 10000000 
00000001 01000000 
00000000 10100000 
00000000 01010000 
00000000 001 01000 
00000000 000 10100 
00000000 0000101 0 
00000000 00000 101 
00000000 00000010 



BColor<path, prn) 
int path: 
i nt prn; 
{ 

char buffer[3J; 

buffer(O)- '\xlB': 
buffer(!]- '\x33 ' : 
buffer[2]- Cchar> (prn & OxOOfF): 
write(path , buffer, 3); 

Figure 1: The BC o 1 or ( ) Function 

BarCpath, x. y) 
int path: 
int x. y; 
( 

char buffer[6] ; 

buffer[O] -
buffer( 1 J -
buffer(2) -
buffer(3] 
'buf er[4] -
buffer [SJ -
wr ite< path. 

' \xlB'; 
'\x4A': 
(char> CCx >> 8) & OxOOFF); 
<char> <x & OxOOFF); 
(Char) ((y >> 8) & OxOOff ) ; 
(char) (y & OxOOFF); 
buffe r . 6); 

Figure 2: The 'Bar ( ) Function 

BoldSw<pa h, bsw> 
1nt patll; 
i nt bsw: 
{ 

char buffer[3J: 

buffer[O)- '\x B': 
buffer(l]- '\x30'; 

if(bsw ...... 0) 
buffer[ 2]- '\xOO'; 

else 
buffer[2J- '\xOl'; 

wri e(path. buffer. 3): 

Figure 3: The Bo l dSwC) Function 

8oldSw(path. bsw> 
int pat h: 
int bsw; 
f 

char buffer[3]; 

buf er[O]- '\x B'; 
buffer[!]- ' \x30'; 
buffer(2) - bsw ? '\xOl' : • \xOO • >; 
write(path, buffer. 3); 

Figure 4: Modified BoldSw<} unction 

Reverse<path. bsw ) 
int pat h : 
int bsw: 
( 

char buffer[2]; 

buffer[O] - ' \xlF'; 

if( bsw -- 0) 
buffer (l] - ' \x20': 

else · • 
buffe [1 ]- '\x2l': 

wr ite (p th. buffer, 2); 

Figure 5: The iReverse( >Function 

THE SYSTEM IV is a hi h p rform~nce computer svst~m based on he 
Motorola 68000 micropr-ocessor ope at1ng a a c ock speed of 6 MHz 
and has been desig.ned to provid maximum flexibility and vl!r atil
i.ty. Microwace ' s Professional 059/68000 op rating sys em lS tn
cla<Jecl w1th the SYSTEM IV p ovtotnca om ffi cient multi-user ~:~nd 
multi-tasking envi r o1111ent. This provides the user •,.t1th a I?C for home 
us , small busi.nees applications and. a viable low-cost solution foe 
many indust ial control applications ( embedded syst ms}. Spec al 
r-equi em.en s ( uch as midi, sound . A-0 / D-A. ne -worktng, etc. } are 
easily h.and lec1 wtth r adHy available low-cost PC / Xr board which 
can plug into th SYSTEM IV expansio slo s. And. as user r:equire
m nts ·change or improve<! sp c1 a l function boa.rds beco111e av i l bl e, 
they may be dded or: replaced at the u!Se • o·pt i on. Thus . when Aoft 
war qui ring multi-media or o her new capability be·COI'Ies a real
ity, the user will be able to aatl that capabtli Yf!a.Hy and have the 
lates echnoloqy at his di po al . 

TO ACCESS I Hit LARGEST SOFTWARE BASE avai labl . an 118-00S board, the 
ALT86 . will be ~va1lable shor Jy ae a low- cost option. Th1s noard 
has a V30 (80,8·6) m~cr:-opr:ocessoc running at 10 Mli:!:, 1nclud J Meg of 
0 - watt $ ate RAM . use th Ch p and T chnology BIOS, has a socket: 
for an 8087 math co-processor and plugs into on o th SYST£M I V 
expansion slots. Additionally, an 059 / 6809 software emulator/i n-
erpreter will be available eoon. The e ulato /l n rpr r wi 1 

perm1t running most COCO OS9 / 6809 oftwar on the SYSTEM IV. 

OTHER OPERATING SYSTEMS may ne installed.. 'theEJe tnclude CPM, 
ON!FLEX, MI IX .• STAROOS, REXDO$ and most any ,other operat:tn9 systen 
capable of running o n the 68000 microproc s~or chip. 

THE DESIGN OF THE SYST M IV is d r:ived from previously successful 
designs and uses componente that h ve ooen test d and proven in other 
systems. SYSTEM IV's un1quen S!ii $tems. from the ability of its desig
n r and manufac urer, Peripheral Technology, to provide ~o~•ell 
desjgned , reliable naroware at a low cost. Fu ther , o n l y h . func
tions nee s ary o the basic o ra 1on have been de!>iqned into the 
mother boa r d. Seven PC/X'T compatible expansion slots allow an un
ree.t ric ted selQCt1 on of tandard PC/ X'!' accessocy board by th ·u e . 
The user i not lock d in o any preconceived notions of wha 1s best. 

THE MOTHER SOARD is a 4 layet ,;T t:te board which hold· h micro
processor: , sockets or up to 4 MBytes of O-wa1 sta e RAM. a battery 
b<t<;ked- up clock, 4 senal ports , 2 parallel ports. a high aens1 ty 
(37C651 floppy disk c ontroll r, 7 PC/ X'!' compattbl expansion slo s . 
a memory expansion connector to allow an additional 6 MBytes ot 
o~wa1 s ate DRAM. keyboa rd conn ctor and the nece sary y t m sup
port chip!S. 

THE TERMINAL SYST M tn lude he moth r boa d w h l MByte of on
board DRAM, a high density flop y disk dr1ve (J 1/ 2" or S 1 / 4") , 4 
sertal port connectors, a parallel pr:inter po rt conn ctor. a 200 wat 
power supply, min i- PC s yle case capanl of holding 5 half - hei9h . 
drives and Profession 1 059/68000. This configu ation r qulres the 
use of an external t rminal(s). You lfl y u your existing CoCo. 
along w th e suitable terminal program, as a terminal. 

THE CON SO I.E SYSTEM adds a VGA { 800 11 600 JC 1 J graphics board and an AT 
style keybOard and prov de!;> full grdph1cs capanJ J J y at the console. 
Termina l may be added. 

·r£RMI NAL System 

CO SOt. System 

$ 99.00 

st.l49.oo 

TRE SYSTEM IV co~es w1 h a one {1) year parts and abor warranty. 

OPTIONS 

MByt.e addi tiona I DRAl't 
Hard Disk Control er: and <'river 
40 M8yte Hard Disk 
iO MByte Hard Di sk 
Add itional 5 1/ 4" or 3 1/ 2" HD Floppy Orive 
AT Style keyboard and 800 x 600 ~ 16 VGA C rd 

and driver 

SllO .OO 
$ 69.00 
5295.00 
$240.00 
$ 92.00 

s 59.00 
Fo r 1024 x 768 x 256 VGA Card w/ 1 Meg of Memory 

in plac of andard VGA c .td add $170.00 
~o.no Display Card in pl ce ot VGA card de-duct S 50.00 

Specjal ~onitor prices when or~ered with the SYSTEM IV. 

own. DE 19709 
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he proce of hifting a alue to the 
right once i the arne as divi ing the alu 
by two (21 , hifting twic i the arne 
di iding by our (22 thrice i the am as 
dividing by ei ht 23 and on. The real 
di eren e b tween hifting and divi i n i 

Home 
CurXY 
Erasli n 
ErasEOL 
Cursor 
Rig t 
Bell 
left 
Up 
Down 
Eras OS 
C1s 

Reverse 
Und r line 
Blink 
Insl i e 
Del L1 ne 

igure 6: unction ame 

that hifting i. an order of magnitude fa ter. 
Function uch a BoldSw accept a bi

nary argum nt that i either True to enable 
th function r al t di ableth uncti n. 
True i a relative tenn that mean any alue 

Iher than zero but al e i defined a 
cxa tly z ro. incc you know Fal e i al 
ways zer , u a alue f zero to determine 
whether or not to enable t di a 1 the 
fun tion. The ea ie t method to determine 
thi · i with an if tatement: 

if(bsw 0) 
buffer[2] - '\xOO'; 

else 
buffer[2J • \xOl'; 

The re ulting .·ource code i hown in 
Fi ure . Whit thi method work fine, 
y u may want t on ider u ing the hort
hand method f performing the if tate-

ment. Thi foil w the general form 

compari on ? true statem nt : false state
ment; 

In thi form, the if is impli d and the 
que tion mark and colon can be read a 
then and e 1 s e, re pectively. sing thi 
form word th if tat ment in n lin a 
follow : 

bsw-- 0? buffer[2]- '\xOO ' bu 
ffer[2 - ' \xol·; 

You may notice a common denominator 
appears in this tatcm nt in th form f 
buffe r[2 ] • value. One f th maj r ad

antage with thi form ofth if statement 
i. flexibility. In tead ofb ing limited in th 
tri t sen of ani f tatement, it can be u ed 
ithin other tatement . For example it an 

be u ed within an a ignm nt :tatement: 

buffer[2] - (bsw -- 0 ? '\xO 
0 ' : ' \xOl';) 

buffer(2J- (bsw? ' \xOl' : ' \xOO'): 

The te t command on Page - I of the 
Wind w ction of the v 111 manual are 
handled with method like tho c di u ed 
o far. ne of the differences i that 0 (zero) 

and l aren t u ed to ena le and di a le 

In thi ca e. bsw 
p ar. by itself 

within the c mpari
n s tion of the 

tatement and an 
implied c mpari n 

GPloadCpath, grp . bfn. sty •. y, length. data) 
int path; 
int grp. bfn; 
int sty; 
1nt x, y; 
in length: 
char *data; 
{ 

char *bu fer; 

GPLoadCpath, grp , b n. s y, x. y, length. data) 
int p!lth: 

buffer- mallocClength + 11); 

1fCbuffer -- (char *) 0) 
int grp, bfn; 
int sty : 
i nt x, y; 
1 n 1 ength; 
cha r *d!lta ; 
{ 

char buffer[ll]: 

buffer[OJ- '\xlB'; 
buffer[l]- '\x2B': 
buf er(2]- (char) (grp & OxOOff) : 
buffer 3]- (char ) (bfn & OxOOFF); 
buffer(4]- (char) (sty & OxO OFF ): 
buffer[SJ- (char ) <<x >> 8) & OxOOFF); 
buffer[6J- <char> ex & OxOOFF); 
buffer [?]- (char) ((y >> 8) & OxOOFF>: 
buffer[8)- (char> (y & OxOOff); 
buffer[9) - (char> <<leng h >> 8) & OxOOFf); 
buffer(lO] - (char) <length & OxOOFF); 
wr ite(path, buf er. 11): 
wr1t e<path. data, length); 

Fi ure 7 : T he G P Load ( ) unction 
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l 
errno- 207; 
re urnC-1>; 

buffer(O] - '\xlB '; 
buffer[l]- '\x2 B'; 
buffer[2)- (char) (grp & OxOOff); 
buffer[3]- (char) (b n & OxOOFF>: 
buffer(4)- <char> (sty & OxOOFFJ; 
buffe [5]- {char) <<x >> 8) & OxOOFF>: 
buffer[6)- (char) (x & OxOOFF); 
buffer[7]- <c har ) ((y >> 8) & OxOOFF); 
buffer[8 ] - (char) (y & OxOOFf): 
buf er[9]- (char> {( length >> 8) & OxOOFf): 
buffer[lO]- (char) (lengt h & OxOOFF): 

_strassC&buffer[ll]. data. length); 
wr ite<pat . buffer. leng h 11): 
freeCbuffer); 
return (0); 

i ur 8: Modified GPLoad() unction 



be ab olutely certain rna ll oc < ) allocated 
therequ tcdmem ry buffer i compared 
with zero. If buffer p int to Addrc 0, 
which i det rmined with the tatemcnt 
buff er ( char*)O mall oc() returned 
an error due t in uffi ient memory, o 
errno i a igned a value of 207 (Out of 
Memory and -I i · return d t the caller. 

E en th ugh y u u d a pointer to a 
block f data buffer can sti ll be a ce ed 
a an array o mo t the original code an 
be u ed . 0 ce the header information i 
copied into the first 11 bytes o buffer, the 
data you want to t re in the buffer i · 

pied. The diffi ulty is that you need to 
copy data into buffer tarting at the 12th 
byte b uf e r [ 11 J thr ugh the end). One 
method i to u e a for 1 p a follow 

for( i - 0: i < leng t h : i++) 
bu ffer [i+ll ] - data [1 ]; 

!though thi achieve the de ired re-
ul • 1t 1 ery low. fa ·term thod u 

one of the library routine uch a s trc py() 
or _s t rass< ). However strcpy() i u ed 
t copy null-terminated string and d e n t 
w rk properly with binary data. rtunately, 
_strass () i d igned to work with binary 
data and accept a point r t the bl k of 
memory in which to copy th data, a p inter 

Sale! BUY NOW AT New LOW Prices 
BANKMAN. Cont inuously updates your checkbook. Save, Edit 
·and print files. Lets you analyze apendlng; reconciln, aum
marizes banking transactions. Uses 32K. Manual. . . $29.95 

to the d ta and the number of byte to copy. 
The la t two argument are e y ince data 
i th p intert thedatatocopyand length 
i th numbe of byte . ow you need to d -
termin h w to get a pointer to the 12th byte 
within buffer . Youcouldu ebuffer[ll), 
but that give the on tent f the 12th byte 
not the addre . H we er, the amper and 
&) i the "addre - f' operator, o u 

& <buffer[ 11]) t get the addre of the 
1 th byte within buffer . 

On e all f the in~ rmation i copied, the 
data i written and the block of mem ry i 
deallocated y alling free () with the ad
dre of the bl k. t that becau e the 

a value of -1 to indicate an 
error, it mu t r rum a n wn value to indi
cate uc . There~ re, ero i returned in 
the la t line the function. The final our e 

wor. 
That' s it forthi ' m nth. ext tim we 11 

lo k at the y tern call , and the Get tatu 
and et tatu call . 

GENERAL STATISTICS. Computes over 50 atats, Including 
Standard deviati on & error, Covariance, Correlation, Chi
Square and ANOVA. lncludu acreen tables and manual. Edits, 
Saves and Prints data. Uaer friendly. H" Manual. • • $29.95 

High Finance 

ENVELOPE WRITER. Prints return and mailing address•• dir
ectly on the envelope with a DWP or on tractor envelopes with 
a DMP. Saves on labels! Memorizes return addreasea. Prints 
with custom fonts on TANDY printers. Uses 16K. • • • $17.95 

BASEBALL ST ATS. Keeps track of 20 atatlatlca. Continuously 
updates. Full of options! Uses 32K. Includes Manual. $29.95 

QUICK STATS. A Baseball Scoreboard! Keepa track of over a 
dozen stats . Lets you save, edit and print out data .•. $22.95 

BALL CARDS. A database for baseball card collectors .• $19.95 

BRAINBUSTERS. Multiple CholcefTrue-False Test Writing 
program. Lets you Save, Edit , Select, Randomize & Print. 
Many more options ! Use professionally or for fun ... $29.95 
THE EXAMINER. Use with above program to take "On Screen" 
tests. Grades and s·aves results. For home or class ..• $19.95 
TRIVIA 1-3. Try these BRAINBUSTER quizzes. Each .• . $5.95 

INVENTORY MANAGER from Forrest Enterprises. Wrltea In· 
voices, keeps track of stock, aaves time & money. • • .$24.95 

COCO LABELS. Prints fancy fonts wiT ANDY printers • $19.95 
CALCULATOR. Print.' out! Works like adding machine. $14.95 

Specify COCO 1, 2 or 3. 
Disk Only. Send check or 
money order. Add $3.00 
Shippin g/Handling. 
Illinois Residents add 
6.25°A. Sales Tax . 

TRADING POST 

DISTRIBUTORS OF 
&· STAR SOFTWARE 

P.O. BOX~ 
CARBONDALE., IL 

62902 

Perfar a wid variety of' f ne cle f ana l ys i s ca lcul tions 

and c reate schedul s of periodic data with h i s eas y to 

use Mull i -Vu app li cation. Int elligent fin an cial decision 

are just a pal n t and ell c e ey! Includes fen tasti c. on-l i ne 

tutori a ls which h lp you I &l"n to use t h e pl"agr em qui ckly 

and e asily. Include pl"l!!.sent /fu tur e va lue, sinking rund, 

lean ammcrtlzetlon, depreclatla , and much more! 

Req u i res Tandy Color Co puter 3 w{ :28k ~66k/5121c 

recommended), dl k dd e, mouse/joystlc , 05-9 L vel :2 

w/ ndi t madul • M ulti-Vue recommended. 

$24.95 plus $2.50 S & H 

So tware Developers: MV Syst ms eed s quality DS-8 

oftware to marks. IF you hev wl"ltten (or are wrlti g) 

oftwar you would Ilk to mark t, can t ct us for detail s! 

V Systems 
P.O. Box 818 

Arvada~ CO 80001 
(303) 420-7777 

T.IJe OS-.9 and Multi- Vue sp 

June 1991 THE RAINBOW 31 



revolutionary evolution for ~ 1C on the CoCo 

1 i .a u eful language for 
creating . ftware, but it can 
be imp o ed - better edit
ing, graphic and di k to ls 
would be welcome. Are you a 

u er who want impro ement but 
doesn't know where to begin? lf so you're 
part of the rea on I eli a ted BA 1 +. 

wide variety of machine-language 
utilitie have been written to ov rcome 
limitations in BA T . Many fthe e utilitie 
have been featur din THERA! BOW. These 
utilitie ertainly h lp mak BASIC easier to 
w rk with, but unfortunate! y there are orne 
problem with many of them. Fore ample 
each desired utility must be loaded sepa
rately, whichcanbetime-consuming. 1 o, 
there i no guarantee they will not overwrite 
each other in memory which can lead to 
strange bug and era he . Utilitie often 
take a lot of memory normally u ed by 
BASIC program . Many utilitie cea e op
eration when you pre the Re et bunon. 
BASiC+ wa created to ol ve orne of these 
problem . (However, even BASI + removes 
~orne memory from BA program . ) 

BASIC+ is a platform that extend the 
CoCo BASIC through the integration of 
pecially written machine-language utili

tie . tha beende ignedexclu i ely orth 
CoC 3 and Radio Shack Di ·k BASJ 1.1. 
Even ifyoudonothavethi equipment, you 
hould till read thi article. It i po sible to 

adapr BA JC+ ' . concept and technique to 
mo t any Color Computer y tern. 

Geoff Friesen has a bachelor of science 
degree ;n computer cience and mathemat
;cs. He is the author of several published 
arricle about compurers. He can be con
tacted at General Delivery, Dauphin, MB 

R7 2TJ, Canada; (204) 638-7302. 

32 THE RAINBOW June 1991 

by Geoff Friesen 

Getting tarted 
It' time to ee BA IC+ in operation. 

Fir t format a new di k u ing the DSK I N I 
c mmand. nter li ting 1 through 14, and 
thoroughly check each li ting for errors 
before sa ing it to disk. It is important that 
Y· u use the filename pecified in the li t
ings. Lisrings 3 through 10 and Li. ting 1 

mu t be . aved in A en formal (For example, 
SAVE "RES T.DAT" .A ave RESET .OAT in 

Cll format. Thi will allow you to merge 
the file to create the machine-language 
module . When you have fini bed entering 
and aving the listing • make a backup of 
the disk - it would be a shame or orne
thing to de troy all that work · e.g. the MKMOO 
program updates the dL k directory and can 
trru h the di ·k if it i. incorrectly entered). 

With the backup di kin rhe drive , create 
each of the eight module. by loading 
MKMOO. BAS and merging the appropriate 
. OAT ftle. For example, to create RESET. MOD, 
enter LOAD .. :KMOO" followed by MERG 
.. RES T. DA ••. R. The . R instruct ASIC to 
run the complete program. It take everal 
econd for MKMOO ro create each . ·MOD fik. 

Follow a imilar procedure to make all of 
the n dule for 1· ting 3 through 1 o. 

When all of the modules have been cre
ated load CON FIG. BAS and merge it with 
SA PLE. C FG. SAMPLE. C FG i a configura
tion file that contain data tatements with 
the names of the module to be installed. 
The name of each module i read from thi 
file and di played wi.th a LOAD ED message 
underneath. If an error me age i di played, 
one or more of the eight module i not 
pre ent. Two other indi at rs are al o 
displaye<i: MS and B I. S (Module Siz ) i a 
tally of the number of byte in the module 
file (excluding ystem bytes put in the fi.le 
by B SIC). B I Bytes Installed i the actual 

number of bytes installed. The number of 
bytes taken up by the in tallation/initializa
tion code is MS-BI. 

You can create as many different con
figuration file as you want. It i not nece. -
ary to u e .C FG a an ext·ension, ut it may 

be heipful. It i. nece ary, howeve , to ave 
these configuration file in ASCII format O· 

tbey can be merged with CONFIG. Ai o, 
don t forget t u e an · teri k *) as the la t 
data item in the configuration file, a hown 
in i ting 12. ( ote that an a teri k (*) mu t 
al o appear at the end of all . OAT file . 
Some modules require the in tallation of 
other module prior to their own in talla
tion. Place the name of dependent module 
aft.er the names of independent module . 

When CO FIG fini he. you should no
tice a> prompt rather than OK. UTI . MOO, 

ne of the BASIC+ module allow you t 
cu tomize the prompt. Following i · a brief 

ver iew of each module. 

- Re et Protection 
During nom1al operati.on, pressing the 

Re ·et button re-create the R M image of 
the internal ROM. Thi wipe out any patches 
made to the image. Howe er, the RES E · 
module patches the Re et ector du ing 
initialization and pre ent thi from o cur
ring. Youdonotneedtou .. e RES T. MOO, but 
if you expect y u 'H pre Re et, it certainly 
help. 

- Fixes 
TI1i module repair three bug found in 

the BASIC interpreter. If any further bugs are 
found the additional correction are placed 
here. The octal routin contain a bug that 
cau es 8 to be considered a valid octal digit 
- only 0 through 7 are valid. The other two 
correction were adapted from the arti le 



Bring your drawings and 
designs to vlviJl, colorful 
life with the amiiZingly 
popular CoCo Max Ill! 
Zoom! Rotate. Animate. 1 Fantastic Fonts. 0 paint 
brush hapes! CoCo Max III dazzles the eye! Get cri p, clear picture r -
lution (two fuU hi-res 3 20)( 92 scr n ) ... a big, big edit 'Window ... 2 
"eat-your-heart- ut" drawing too . R tat at miniscule 1 S angl . 
nd b -boo withacli k.Animatefor pecialeffectPick'n'choos from 

16 colors ut of 64. o absolutely fruity with fonts (8 size , 5 tyl & 
more available! and an tounding 40 different brush styl ·!No v..-ond r 
this ftware is recognized as the CoCo community's all-tim favorite! 
Works with both 12 K and 512K Colors print in 5 ·hades of gr..&y. Printe · -upported: 

pson X, FX, MX, I.Xandrompatibl :s; ur/f~miniNX- 10, NX-1000· DMPlOO, 1 5 
106 II , llO, 130, 2 ; OK182A, 182, 192 CGP-220 8& ). 

CoCo Max Add-Ons 
Max Foots di ks: 95 fonts on 4 disks. .. . . .. .. . .. . ow o $29.95 

rtwosetso t\\~diskseach . .. .. ... . .. ....... . ..... $14.95 
Max Edit Th font editor as creatiVi as your imagination Only $14.95 
Color Printer drivers rx ·1 000 Rainbow. CGP-220 and 

Okimat.e 20. For glorious color that wins handsdov :n! . . ... $14.95 

GetMax-10- the CoCo 
word processor that's 
fun and furiously fast/ 
Get that easy ·pi Macintosh£ I without giving 
up your first-born! This program will stretch your CoCo to the limit. Mix 
graphics, text, large headlines arrange multiple columns, you name it . .. 
Max-10 J<ill swiftly oblige. In lu paper- · g full-page previ ~· 
graphi too!) to make your pro look pr ud. Thi is the CoCo word 

pr r that will leave you speech! s. Printers supported: Eps n FX, 
MX, RX, LX and compatibles; D~IP 105 106, 1 0; GP 220 B&W · OKI 
1 2 92 192· STAR -10 NX-1000. 

Max-10 Add-Ons 
Max-10Fonts 36superfontson2di ks.callforU t. . ... Now$14.95 
Spell Checker 35 000 word dictionary. Online spell cb 1g 

to mal<! you look th perfect professional. . .... .. ....... $14.95 

Buy both CoCo Max III 
andMIIX-10 

Ca/11-800-221-0916 1-203-656-1806 
HQUJ to order: se 15a, tasterr:ard or M.O. C.O.D. add .00 extra. Purchase Orders 

subject to credit approval. Connecticut 'dents add sales tax. hipping .00 per order 
usually UPS ground 2nd da air .00 a1nl :t day service available. Canada: 

$6.00 per order Airmail). <At ·de .S. & Canada add 10% f order total. 

COLORWARE 242 WestAvenue 
Darien, CT 06820 



"CoCo 3 Potpourri ' wrinen by Michael F. 
Wi n June 1988) to orrect bug in the 
PALETTE command and Hi-R sTab routine. 

BP is a p werfullittl command. If it i 
followed by a colon or end-of-line it gen
erate a hort beep imilar lo SOU NO 180. 6. 
If BPi followed by a quotation mark " 

- ew Errors . then a pecific ulilily can be executed a 
Thi module create an entry caJled R explained below. Th syntax is: 
mil without Repeat) in the error tables. 

Thi errore de i used by the REPE A /UN TIL 
command created by CM DS. MOO. l o if an 
en r o ur during a program' operation, 
the editor i entered automatically. 

- Command 
The original BASIC+ commands are lo

cated in thi m dule. The. e commands 
include: :REP EAT, UNTIL, BP, OLD WAIT and 
SWAP. The ERROR module mu t be in taJled 
prior to CMOS. MO O. 

The REPEAT/UNTIL command fonn the 
bac bone of ·tructured-programming loop . 
Such loops can eliminate t11e excessive use 
of GOTO. Zero or more tatements are re
peated untiJ an ex pre ·. ion become true. 

he loop always execute at least once. A 
in FOR/NEXT loop , REPEAT/U TI Lloop can 
be e ted. but it i n t a good idea to enter 
or exit the loop via a GO 0. If an UNTIL i · 
encountered without a matching RE PEAT, a 
UR rror occur and the E R 0 ariable i 
a igned the value of 40 (this a signment 
happens nly during program operation). 
The ynta is: 

REPEAT: statemerzt(s) UNTIL e. pression 

Fore ample, 

REP EAT: PRI NT I: 1=1+1 : UN TIL 1>20 

The SWAP command cau es the value of 
two variabJ.es to be exchanged. Both ari
able mu t be of the rune type ( tring or 
n urn eric) or a TM ( ype · match er or 
occur . SWAP i · useful when sorting data 
within a program. Th yntax is: 

SWA P varl , var2 

The 0 LO command an be a real life a er 
if y u accidentally erase a program with 

EW before a ing it. he program can be 
recovered nly if you have not created any 
new variable entered any pr gram lines or 
generateda yntaxerr r inceent ·ngN EW. 

WAI T is u ed to in ert a delay into a 
program. There are two ways to use the 
command . IfWAIT i foUowed by a colon or 

nd-of-line, the program i delayed until a 
key i pre sed. If WA I T i followed by a 
number in the range 0-6 · 35, th program 
delay: for that number of econd di ided 
by 60. For example, WA IT 120 delay ~ rtwo 
s cond . The ynt~ i : 

WAI numberof 1/fiJ 

34 THE RAIIIIBOW June 1991 

BP "utility" 

- Utilitie 
The UTI L module c ntain ' a number of 

u eful utilities. The e utilities allow you to 
,enable/di able lowercase text and the BREAK 

key. You can ser the CP /printer speeds and 
cu tomize the prompt. The CMOS module 
mu t be in talled prior t UTI l. 

BP "BR 0" di able break key 
BP "BR I " enable break key 
BP "CS S" set CPU peed to low 
BP "CS F'" set CP peed to fast 
BP " LC 0" di abk lowercase 
BP .. LC 1" enabte lowerca e 
BP "'PS 600" print peed= 600 bp 
BP "PS 12 o o .. print speed = 1 .. 00 bps 
BP .. PS 2400" print peed== 2400 bp 
BP "PT ptstr" prompt = pt tr 

The tring u ed for ptslr can be 20 charac
ter in length. An at ign ,@) i interpreted 
a a carriage return (an EN1ER). For example. 
BP " PT ABC@" replaces the OK prompt with 
AB fo1lowed by a carriage return . BP " PT" 
cau e the 0 prompt to reappear. 

- Disk 
Thi module c ntain. only one utility. 

The CMOS moduLe mu t be instalJed before 
01 SK. MOO. 

BP "DS 1" 
BP " OS 0" 

enable fa t dL k vo 
di able fa t di k 1/0 

Fast-Disk an intere ting program by 
Joel Hegberg, was featured in the ovember 
1988 issue of THE RAINBOW. This program 
allows the disk drive to be accelerated for 
aster program load and ave . However, 

the DSKI N I command i · unreliable at thi 
higher speed, o alway u e the BP .. OS 0 .. 
to di able the f~ ter 1/0 before using DSK IN I. 

PY 
Thi module is a real timesaver. It allows 

program lines to be copied from one place 
to an ther and it includes an option t 
delete the original line. The yntax i : 

COPY srcline TO destline { 0} 

If the D option i pecified. the originil 
line is deleted after being copied to the 
de tination line. The braces hould not be 
entered. For xamp[e, CO PY 100 TO 500 D 

c pie Line t 00 t Line sao and then de let 
ine 100. ·ine 100 doe ot exi t a 

error occur . Line 500 i overwritten if it 
exi ·ts. 

- Dir 
Richard E ·o-ado' s utility, featured in the 

June 19 i sue of RAINB w add wild
card capability lo the 0 I R command, which 
is ery u eful. I have adapted his utility and 
added file/granule tallie that appear at the 

ottom of the listing. The yntax is: 

OI R "filespec.ext" 

The parameter filespec.e t may contain 
the * wild-card character. An a rerisk (* 
may appear · n both the filename and exten
ion component . Some example are a 

f llow : 

OIR "DIR. MOO .. - show the file OIR. MOO, 
if it exists 

OIR ''*.OAT" - how aU file with an 
ext en ion of . DA T 

DI R .. *. *"- how all files 
OI R .. RESET.*" - howallfile named 

RESET, regardless of their exten. ion. 
OIR- how all file 

TechnicaJ ote 
BASIC+ load ir utilitie into a region of 

memory known as the Us R area. (The Us R 
area i the mo t common place for utility 
installation. Thi region begins abov t e 
BA IC string pool and end below the ROM 

,area. Specifically. addre~ . es $27 and 28 

contain tbe addre s of the top of the tring 
pool. (The MSB, or high byte, i in $27 and 
the L B is in $28.) Addre 'e. $74 and $75 

ontain the addres of the la t (hjghest) 
memory 1 ocati n that can be u ed by BASI . 

On the CoCo 3, thi last addre s is always 
32767. If you i sue a c EAR 200 .30000 
statement, BA JC re er e 200 bytes for the 
tring pool and place the addre s value 

29999 into $27 and $2: . The USR area then 
range from 0000-32767, inclu ive. 

The BASIC+ configuration tool selects 
the appropriate loading addre e . There
fore, it utilitie mu t be relocatablc. In 
other word they cannot referenc addresse 
in ide them elves using absolute (fixed) 
addres in.g.. An ,example of ab olute ad
dres ing i JMP ERROR. An example of 
reiocatable addressing is J M P E RROIR. PC R 
or the impler form, BRA ERRO'R. 

BASIC+ i compri ed of 14 BASIC pro
gram , some of which are u ed to create 
module that er e a comer tone to the 
whole package. A BASIC+ module i a 
machine-language program compo ed of 
utilities, and it i stored in a fil<e with a . MOD 
extension. Since this file has the same 



CoCo 3 Disk 1.1 

L i tin 1: MKOAT 

100 'MKOAT.BAS 
Hl5 ' 
11 0 CLEAR 200,&H7000 
115 WI DTH 32 
120 PRINT "MKOAT V1": PRINT 
125 INPUT " F ILE~; F $ 
130 CLOADM F$ 
135 IF PEE (&H1 E2)-2 THEN 145 
140 PRI T "I VALID ILE": E 0 
145 SZ=PEEK<&H7E)*256 
150 SZ-SZ+PEEKC& 7F)·&H7000 
155 OPEN "0" .Ill . F$+". OAT" 
160 PRINT #1,"900 '"+F$ 
165 PRINT Ill. "981 " ' 
170 PRINT #1, "902 DATA "+F$ 
175 LN-903: AD-&H7000 
180 LN$•STR$(LN) 
185 LN$-RI GHT$(LN$, LE N{ LN$) · 1) 
190 PRINT #l.LN$; 

tunately, th EDTASM+ cartridge ave nly 
t . ette. l wrote MKDA T. BAS Li ting 1) t 
read th machine-language file fr m ca -
sette and create an appropriate . OAT fil on 
di k. The foll wing in tructi n how the 
tep u d t reate a . DA T file. The tep 

ar al r l vant to Di k EDTASM+ u er -
the CLOAOM in MKOAT can be changed t 
LOADM. 

-Writ them dule n pap rand chec for 
err r . 
-Enter th m dule into EDTASM+. 
- he k f r err rs and a emble u ing A/ 
AOIIM/WR. The fir t line mu t contain an 
ORG $7000 directiv . 
- ntcr ZBUG and us the P (punch) com
mand t . av mem ry t tape. 
- Conne t the disk dri e to the Co o. Run 
MKOA T and pe ify th name of the fLle 
punched fr m within ZBUG. The tape mu t 
be p itioned at th tart of th file. 
- Tf all g ell, the rre pondin . OAT 
file i written t di k. 

195 PRI /11. "DATA "; 
200 NB-8 
205 IF SZ<8 THEN B-SZ 
210 FOR 1=0 TO NB -1 
215 B$=HEX$(PEEK(AD+l)) 
220 IF LE (8$)=1 THEN B$ "0"+B$ 
225 PRINT #1.8$: 
230 IF I<NB-1 THE PRINT H.","; 
235 EXT I 
240 PRI NT #1,CHR$( 13) 
245 SZ-SZ- B: AD-A D+ B 
250 L •LN+l 
255 1 SZ<>0 THE N 180 
260 LN$-STR$(LN) 
265 LN$•RIGHTSCLN$, LE (LN$) -1 ) 
270 PR I NT #l . L $; 
275 PRIN T /fl. "DATA *" 
280 CLOSE #1 

era ed with 

ote to 11 B 1 + 

that 

y ur program a a n 

c me. 
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isting 2: MKMO D 

100 ' MKMOD.BAS 
105 . 
110 CLEAR 1000: DIM S$(2) 

15 ON RR GOTO 435: WIDTH 32 
120 PRINT "MKMOD V 1": PRI T 
125 READ F$: PRI T "MAK I NG "+F$ 
130 BC• 0 
135 READ BS 
140 IIF B$ • "*" THEN 160 
145 IF B$-"@'' THEN 155 
150 BC=BC+1: GOTO 135 
155 READ NZ: BC BC+NZ: GOTO 135 
160 OP N "D"Ail,F$ ".MOD".l 
165 FIELD #1.1 AS A$ 
170 LSET AS•C HR$(0) 
175 PUT #1 
180 LS ET AS• CHRSCBC/256) 
185 PU /H 
190 LS ET AS=C HR$(BC AND 255) 
195 PUT fll 
200 LS ET AS=C R$ (0) 
205 PUT #1 
210 PUT /H 
215 RES ORE 

Li fng 3: RESET . OAT 

900 'RESET 
901 • 
902 OA A RESET 
903 DATA 
30.80.00,57 , [ 6,80 ,00,58 
904 DATA 
80, 1D.8C.00,00. 27 ,05,CC 
905 OA A 

Listing 4: FIXES. OAT 

900 'F IXES 
901 . 
902 OA A FIXES 
903 DATA 30,80,00,57,E6.80,00,58 
904 DATA 8D.27.8C.00 . 00.27,05,CC 
905 DATA FF.FF . 20,19 ,86,24,B7.88 
906 DATA 03,86, 10.B7,E6.49.86,7E 

Listing 5: ERROR. OAT 

900 'ERROR 
901 ' 
902 DATA ERROR 
903 DATA 30,8D.00,54,E6,8D,00 , 55 
904 OATA 8D.24,8C,00.00,27.05 ,CC 
905 DATA FF . FF .20 . 16.30.8D.00,46 
906 DATA BF , E4. BI ,86,7E,B7 .AC,6B 
907 DATA 30,80,00 .4E,BF .AC .6C . CC 

Li ting 6: C OS . OAT 

900 'CMOS 
901 ' 
902 DATA CMOS 
903 DATA 30 .8D,00,AC.E6.80,00.AC 
904 DATA 8D, 76,8C,00,00. 27,05 .CC 
905 DATA FF . FF.20.68,30,8D,00,92 
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220 READ $ 
225 FO R I=l TO BC 
230 READ B$ 
235 IF BS<> '"@" THEN 270 
240 LSE T AS=CHR$(0) 
245 READ NZ 
250 FOR J•l TO NZ 
255 PUT /11 
260 NEXT 
265 1-I+NZ -1: GOTO 280 
270 LSET A$-=CHR${VA U "&H''+B $)) 
275 PUT //1 
280 NEXT I 
285 LSET AS- CHRS<255) 
290 PU T 1/1 
295 LSET AS=CHR$(0) 
300 FOR 1•1 TO 4: PUT ffl: EXT I 
3,05 CLOSE 111 
310 ' 
315 ' UPDATE DIRECTORY 
320 . 
325 F$•F$+STRINGS(8 - LEN (F$),32) 
330 $ $+"MOO" 
335 FOR S=3 TO 11 

FF . FF.20,0F,9 E.72,Af,8D 
906 DATA 00, 3F,30,8D, 00,33,9 F.72 
907 DATA CC,00,51.BD.B4 , F4 ,39,34 
908 DATA 14, 33 ,80,00,34, E6,E4,AE 
909 DA TA 61 11,93,74,22 , 16.A6.80 
910 DATA A1 C0.26. 1.5A,26,F2 .. E6 
911 DATA E4 4F,34.06.1 F,30.A3. El 
9 2 DATA 1F .01.35 . C4,8E.00 , 00 , 20 

907 DA A B7,A3,73,30,8D.00.3A,BF 
908 DATA A3.74.CC,00,5B,BO,B4, F4 
909 DATA 39,34,14 ,33,80,00.4A, 6 
9Hl DATA E4 .AE.61.1 1. 93,74,22,16 
911 DATA A6,80,Al,C0,26 , F1 . 5A,26 
912 DATA F2 , E6 , E4 .4F,34,06,1 F,30 
913 DATA A3 . El . lf.01.35,C4 ,8E.00 

908 DATA 00, 58,BD,B4,F4 , 39,34 , 14 
909 DATA 33,80,00 . 55 . E6.E4,AE,61 
910 DATA 11,93,74,22,16 .A6,80.Al 
911 DATA C0,26.F1.5A . 26 . F2.E6. E4 
912 DATA 4F.34.06 , IF ,30.A3,El, lF 
913 DATA 01,35,C4.8E.00.00 . 20.F9 
914 DATA 45,52,52 , 4F,52.05.C , 50 
91 5 DATA 26 .00.BO.B9.5C,BD,B9.AF 

906 DATA E6 ,80.00,93 ,80,62,8C,00 
907 DATA 00.2 6.05,CC ,FF. FE .20. 54 
908 DATA 30,8D .01 ,8F,33 .8D,00,85 
909 DATA EF.8 1 .33 .80.00,92,EF.81 
910 DATA 33.80,00,Bl,EF , 81 , 33 ,80 
9 DATA 00,CA,EF.81.33,80,00, E2 

340 DSKI $ 0,17,$,$$ {0),$$(1 ) 
345 FOR 1=0 TO 1 
350 GOSUB 375 
355NEXTI . S 
360 F$-LEFTS(F$ ,8) 
365 PRINT F$+"~CREATED" 
370 NO 
375 FOR E=0 TO 3 
380 F2S Ml0$($$( 1),32*E+l,11) 
385 I I $:;;F2$ THEN GO SUB 395 
390 NEXT E: RETURN 
395 C2$•CHR$( 2): C0$•CHR$(0) 
400 MIDSCS$(1) , 32 E+I2. 1)•C2$ 
405 MIOSCS$(!};32* E+13.1) =C0$ 
410 OSKO$ 0,17,S,S$(0 ) .S$( 1 ) 
415 E=4 : 1=2 : S=12: RETURN 
420 • 
425 ' ERROR HANDLER 
4310 • 
435 IF ERNO 3 THE 450 
440 PRINT " FI LE ERROR IN"; ERLI N 
445 UNLOAD: E 0 
450 PRINT "OUT OF DATA" 

913 DATA 
F9, 12,B7 , FF . DF.6E .90,00 
914 DATA 
00,FF , 00,52,45,53.45,54 
915 DATA 05 
'916 DATA * 

914 DATA 00. 20 .F9. 46, 49, 58 ,45.53 
915 DATA 05,86,28,06.E7 . 26.07,06 
916 DATA 89.C4, 1F . 7 ,A3.77,C1,0l 
917 DATA 26.05,8E ,l0.20.20.04.48 
918 DATA 8E,10,40 , F6, FE ,02,7 E, A3 
919 DATA 7C 
920 DATA * 

916 DATA 30.80.00,18,7 , E4,96 , 7E 
917 DATA AC,49,96,68,4C.26,03,7 E 
918 DATA AC . 73.BD.BO.CS.BD,B9,5C 
919 DATA DC . 68,DD.2B,7E,85,36,55 
920 OA A 52 
921 DATA * 

912 DATA EF ,81,33,8D.00. F4,EF,84 
913 DATA 8E,E2,36,33,8D,01,1 E.A6 
914 DATA C0,A7,80,8C,E2,4F . 23.F7 
915 DATA 86,1D,B7.E1.62.30.8D,01 
916 DATA 24,8 . El .A1.86, , B7,E1 
917 DATA 97,30,8D,00. FC ,AF.80 ,01 



918 DATA 4E. CC.00 , B0 , BD . B4, F4,39 
919 DATA 34.14.33 . 8D.01 . 43 . E6 , E4 
920 DATA AE. 61,11 . 93.74 . 22. 16 ,A6 
921 DA A 80 .A ,C0 , 26 . Fl,5A.26 . F2 
922 DATA 6,E4,4F . 34 ,06 . 1F .30,A3 
923 DATA El,lF,01 , 35,C4,8E ,00. 00 
924 DATA 20 . F9 , 45,52,52, 4F,S2 . 05 
92 5 DATA 43 , 4D ,44 , 53 ,04,26,10,C6 
926 DATA 03 . BD ,AC,33,DE,A6 ,9E,68 
927 DATA 86 . F9,34,52.7E,AD ,9E . 39 
928 DATA BD.B1.41.9D,A5 . 26 . F8 , 32 
929 DATA 62,A6 . E4,81 . F9 , 27,05 . C6 
930 DATA 50,7 ,AC . 46 .96,4 F.26 , 0B 
931 DATA A ,61,9F.68 ,AE . 63 ,9F, A6 
932 DATA 6E,F8.05,35,D2 . 27 ,0A .81 

i ting 7: UTI L. OAT 

900 ' UTI L 
901 ' 
902 DATA UTIL 
903 DA A 30 , 8D , 00 , 73, E6,8D ,00 , 73 
904 DATA 8D. 3E,8C,00.00,27 , 05 . CC 
905 DATA FF ,FF , 20.30,30,8D. 00,5A 
906 DATA E6,8D,00,5A ,8D,2A,8C ,00 
907 DA TA 00 , 26 , 05 . CC, F,FE , 20,1 C 
908 DATA 30.89,01.17,EE . 84 , EF,80 
909 DATA 01,6B.33 ,80 .00,46 , EF,84 
910 DA A 30,8D , 01 ,4C ,30. 1F.BF.AC 
911 DATA 77,CC,00,77 , BD . B4,F4 . 39 
912 DATA 34 ,14,33,80 , 01 . 51 , E6,E4 
913 DATA AE,61 ,11.93,74, 22 .16. A6 
914 DATA 80 ,Al,C0.26,F l , SA,26 . F2 

933 DATA 22 . 26 . 7F,90,9F ,6E,9D,00 
934 DATA CE,C6,B4 , D7 .8C,0F ,8D . C6 
93 5 DATA 24,D7,8E,BO,A9 . 56. 8E, 4E 
936 DATA 20,7 E.A7,D3,26 . B9 ,9E,19 
937 DATA 33.04,A6 , C0 .26,FC , EF .84 
938 DATA CC,F ,FF , BD .AD,03,30 ,02 
939 DA A 32 . 62 .CE , AC , 73 . 34,40 , 7E 
940 DATA AD . lF.26.03,7E .AD, FB,BD 
94 1 DATA B7.3D , 9D ,A5.26,0B ,CE. 01 
942 DATA 12 . 4F.5F , ED.C4 , AC . C4 , 22 
943 DATA FC ,39,BD, B3 ,57,06,06 , 34 
944 DATA 4,BD,B2,6D . BD .B3 . 57 . 1 
945 DATA 13 , 35 . 14,9D . A5 . 26 . 1A,Dl 
946 DATA 06,27,05,C6 . 18,7 ,AC .46 
947 DATA C6,05,34.04 ,A6,80 , E6,C0 

915 DATA E6. E4,4F , 34.06,1F . 30 . A3 
916 DATA 1,1F,01. 35,C4 ,8E,00 ,00 
917 DA A 20 . F9 ,43,4D ,44 . 53,04 ,55 
918 DATA 54 , 49 ,4C ,04 , 9 ,A6 ,AE,84 
919 DATA 8C . 42 , 52 , 26,06,33 .80,00 
920 DATA 36 ,20,2 E,8C ,43 ,53 , 26 ,06 
921 DATA 33,8 D. 00,47 , 20 ,23 . 8C ,4C 
922 DATA 43,26 ,06,33 , 80 ,00,56,20 
923 DATA 18.8C . 50 ,53 , 26,06 . 33 ,8D 
924 DATA 00,6C , 20.00,8C,50 . 54,27 
925 DATA 04,6 E, 90,00 , E8,33 , 80 ,00 
926 DATA 8A ,9D , 9F,90. 9F,6E . C4,81 
927 DA A 30 ,26 ,04,C6,21 , 20.06,81 
928 DATA 31,26 , 48,C6,27.9D,9F .81 
929 DATA 22 . 26 ,40 ,9D ,9F,26,3C , F7 

948 DATA A7 . 5F . E7 . 1F . 35,04,5A . 26 
949 DATA F1,39 , 7E,B2,77 . 52,45,50 
950 DATA 45,4l . D4 , 55,4E,54 ,49.CC 
951 DATA 42,00, 4F,4C ,C4,57 ,41.49 
952 DATA D4,53,57.41,D0, F6,36, E5 
953 DA TA F0.E6 ,88,E5,45 , E6 .CF,E6 
954 DATA F4 . EB .F5 , EA. 49 , E8 ,82, ED 
955 DATA 5, ED.ED . E0,58,EF ,3F. E3 
956 DATA D4, E3 . E6,F8, D2. 9,25, E7 
957 DATA 61, 7,65 . F3.90,E6,76 , E6 
958 DATA 74,F9,B9 .00.00,00 ,00,00 
959 DA A 00 ,00,00 ,00,00.00.00.00 
960 DATA FF 
961 DATA * 

930 DATA E4.2B,39,8 . F,D8.81.53 
931 DATA 27,06,81,46,26 , 2D,30,01 
932 DATA 9D , 9F,81 , 22,26,25,9D,9F 
933 DATA 26 . 21 .A7.84,39 ,81. 30,26 
934 DA TA 05 , CE , l2 , 12 . 20,07,81 , 31 
935 DATA 26.1l , CE .CA.20 , 9D ,9F ,81 
936 DATA 22 , 26,08,90 ,9F.26 ,04,FF 
937 DATA A2 ,0A,39,7E . B2.77,24 . FB 
938 DATA BD,AF , 67,81 , 22,26.F4,9D 
939 DA A 9F,26 , f 0,9E,2B,8C.02,58 
940 DATA 26 ,04,C6 , 57 . 20,10,8C ,04 
941 DATA B0,26 , 04 , C6 , 29,20 ,07,8C 
942 DATA 09 ,60,26 , D7,C6 , 12.0F,95 
943 DATA D7,96,39,27,CE,81,22, 26 
944 DATA 14.9D .9F,26.C6 , 30,80,00 

EVERYDNE ~ S TAL~ING ABOUT ... 

DUAL HI-RES JOYSTICK ADAPTER 
Colorware HI - Res Tandy Hi + Low 

Res, c~ssett jilck 140 

HI & LO - RES JOYSTICK ADAPT ER 
Tandy Hi + lo - Res 127 

HAWKSoft keyboard cable 125 
DOMINATION war game SIB 

HYDOS extend~d DOS for q ou~ 115 

HA.lti~Soft 
P.O. Box 7112 Elgin~ II 60121 

(708) 742 - 3084 eves and ends 
SASE for more i nfo and price list. 
S/H ( US a: CAN ) alwa1Js included 

H.O. Check C.O .D. no credit cards 
I year warranty on Al l hardwt~re n 
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945 DATA 37.86 .4F,A7,80 , CC ,4B,0D 
946 DATA ED.81,6F .84 .39 . 9E,A6 . 33 
947 DATA 8D,00,25 . 5F ,A6,80 .27. E5 
948 DATA 81 , 22.27.13,81 . 40 ,26,02 

Listing : DISK. OAT 

900 ' DISK 
901 . 
902 DATA DISK 
903 DATA 30,8D ,00. 6A.E6 , 80 ,00, 6A 
904 DATA 80,35,8C , 00 .00 . 27,05 , CC 
905 DATA FF . FF,20 , 27 , 30 , 80.00 . 51 
906 DATA 6 ,80,00 . 51,80.21 .8C,00 
907 DATA 00,26,05 .CC,FF ,FE. 20.13 
908 DATA 30 . 89,01,17 . EE.84,EF ,80 
909 DATA 00 , B2 ,33 , 8D,00,30 . EF ,84 
910 DATA CC ,00. 6E.BD,B4,F4 . 39,34 

Li tin 9: COPY. DA T 

900 'COPY 
901 . 
902 DATA COPY 
903 DATA 30 ,80, 00,48, E6.8D .00.48 
904 DATA 8D,18,8C,00,00 , 27.05,CC 
905 DATA FF , FF , 20,0A,30 , 8D,00,39 
906 DATA BF,C2,11 ,CC.00,4C,BD . B4 
907 DATA F4 ,39,34 , 4,33,8D,00 ,AB 
908 DATA E6 . E4 ,AE,61 , ll , 93 , 74,22 
909 DATA l6,A6 ,80.A1,C0,26 , F1.5A 
910 DATA 26.F2 . E6,E4 ,4F.34 , 06,1F 

Li ting 10: D I R. DA T 

900 'DIR 
901 . 
902 DATA DIR 
903 DATA 30,8D ,00.48,E6 ,8D ,00,47 
904 DATA 8D,l8,8C.00,00 , 27 ,05,CC 
905 DATA FF .FF,20.0A.30,8D,00,38 
906 DA TA BF,Cl,Fl.CC,00 . 4C.BO , B4 
907 DATA F4,39 ,34,1 4.33,8D,01.44 
908 DATA E6.E4,AE,61 . 11,93 , 74,22 
909 DATA 16,A6.80,Al,C0,26 , Fl,5A 
9 0 DATA 26 , F2 . E6,E4,4F,34,06, 1F 
911 DATA 30,A3 . El ,l F. 01,35 ,C4,8E 
912 DA A 00.00 . 20,F9 ,44.49 , 52,03 
913 DATA 6F.80.01,15 . 6F,80,01 , 12 
914 DATA 6F,8D.01.0F,81,22,27,05 
915 DATA B0,02 , 4F.20,0D . BD .C9,35 
916 DA A 86 ,09,4C , BB,09,54,81 , 54 

Li tingll: CONFIG 

100 'CO FlG.BAS 
105 . 
110 WIDTH 32 
115 PRINT "CONFIG V1": PR INT 
120 R AD BC 
125 IF MEM·BC>-409 6 THE 140 
130 PRIN T "INSUFFICIENT MEMORY" 
135 E D 
140 AD-PE K(&H27)*256 
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949 DATA 86,0D.A7 , C0 ,5C.C1,1 4,26 
950 DATA B.A6,80 ,81 . 22 , 26.CE . A6 
951 DATA 84 , 26 ,CA,6F,C4 , 9F .A6,39 
952 DATA 3E ,00,00,00,FF . FF,00 .00 

911 DATA 14 ,33.8D,00 , A1 . E6.E4,AE 
912 DATA 61,11,93.74 , 22.16,A6,80 
913 DATA Al.C0,26 . F1.5A,26,F2,E6 
914 DATA E4 ,4 F,34 . 06,1F,30.A3 . E1 
915 DATA 1F ,01,35,C4,8E.00,00,20 
916 DATA F9 , 43,40 ,44,53,04,44 . 49 
917 DA A 53,48 ,04 . 9E,A6.AE .84,8C 
918 DATA 44,53,27,04,6E ,9D.00,64 
919 DATA 90 ,9F.9D . 9F , 5F ,81,30,27 
920 DATA 05 ,81. 31,26 ,54,5C,90,9F 
921 DATA 81.22. 26 ,40 ,9D,9F , 26,49 

911 DATA 30,A3 , E1.1F,01,35 .C4,8E 
912 DA A 00,00 . 20,F9 , 43,4F,50.59 
913 DATA 04 . 25,03,7E . D3.B9 . BD.AF 
914 DATA 67 ,81 .A5.26 , 6E,9E.2B,AF 
915 DATA 8D,00 , 6D,6F,8D . 00,68,9D 
916 DATA 9F,24,60. BD,AF,67 , 27 ,0C 
917 DATA 81 .44.26,57,9D.9F,26 , 53 
918 DATA 6C,80,00.56,9 E, 2B.AF ,80 
919 DATA 00 .4 C,EC .80,00 , 4A , BD,AD 
920 DATA 03,24.05 . C6,0E,7E,AC ,46 
921 DATA DE.47,33 . 44 .8E,02.DC . C6 

917 DATA 26,04.6C,80 ,00,F3,BD,C7 
918 DATA 9D,BD . B9,58 ,CC,ll.02,97 
919 DATA EC.D7 . EA.C6,03 , D7 , ED,8E 
920 DATA 06,00,9F.EE.B0,06 , F2 . 35 
921 DATA 40.BD.A5 . 49,34.40,A6 ,84 
922 DATA 27 ,0F.43,27 ,19 , 60,8D ,00 
923 DATA C8 . 26,04.8D.37 . 27,02.80 
924 DATA 67,30,88.20,8C ,07.00,26 
925 DATA DE.5C,Cl ,0B.23.CF ,30 ,80 
926 DATA 00,9F,C6,08,BD,B9,A2, E6 
927 DATA 80,00 ,A7.4 ,BD , BD .CC,30 
928 DATA 8D.00,96 ,C6 ,08,BD,89,A2 
929 DATA E6,8D.00 , 97 ,4F.BD.BD,CC 
930 DATA BD,B9 ,58,39 . 1F . 13 , 10,8E 
931 DATA 09,4C,A6.A0 .81,2A . 27,0A 
932 DATA Al,C0,26 , 21.10,8C , 09,53 
933 DATA 23,F0,1 ,13 , 33,48,10,8E 

145 AD AO+PEEK(&H28)+1 
150 CLEAR 200,AD · BC 
155 AD=PEEK(&H27)*256 
160 AD-AD+PEEK(&H28)+1 
165 READ BC : TM AD+BC 
170 ON ERR GOTO 350 
175 READ F$ 
180 I F$="*" HEN 390 
185 PRINT F$: F$-F$+".MOD" 

953 DATA FF,FF,00 ,00,FF,FF,00.00 
954 DATA Ff , FF,00 ,00.FF,FF,00 
955 DA A * 

922 DATA 50, 27 . 1A,86,7E . B7 . D7 , 65 
923 DATA 30,8D,00,2C.BF,D7,66 , 7F 
924 DATA D7,C0 ,86,CD.B7,07,E0.86 
925 DATA 14,B7.D8,16,39 ,86,7F,B7 
926 DATA D7,65,8E,09,85 , BF,D7 , 66 
927 DATA 86,03 . B? , D7,C0,86,D0,87 
928 DATA D7.E0,86 ,17,87,D8,16,39 
929 DATA 7F,09,85 , 96 , EA .81,02 , 26 
930 DATA 05.86 .29 . B7,09 ,86,7E , 07 
931 DATA 68 , 7E,B2 . 77 .26.2D 
932 DATA * 

92 2 DATA 04,37,02,A7,80 , 5C,4D . 26 
923 DATA F8 ,60,8D ,00,2D,27, 16.9 
924 DA A 47,EE .84,37,02,A7,80,11 
925 DATA 93,1B,26,F7,9F.1B,34 ,04 
926 DATA BD .AC.EF,35,04 , AE ,8D,00 
927 DATA 0D, B ,02 . DA,9F,2B,32,62 
928 DATA 7E.AC,B0 , 7E,B2,77,00.00 
929 DATA FF . FF.00 
930 DATA * 

934 DATA 09.54,A6,A0 ,81 . 2A,27.0A 
935 DATA A1.C0,26 ,09,10,8C,09 , 56 
936 DATA 23,F0.1C,FB,39 , 1A,04 , 39 
937 DATA 34 ,14,C6,08.BD , B9,A2 , BD 
938 DATA B9,AC,C6 ,03,80,B9.A2,BO 
939 DATA B9.AC,E6,84,C1,0A. 24 .03 
940 DA A BD.B9,AC,4F.BD.BD,CC,BD 
941 DA TA B9 ,AC,AE,61,86,42.AB.0C 
942 DATA BD,CD , 18,E6,0D,BD.C0.1E 
943 DATA 34,02,AB ,8D ,00,25 ,A7,8D 
944 DATA 00,21,35,04,4 ,BD,BO.CC 
945 DATA BD.B9, 58,6C,8D.00,13,35 
946 DATA 94,0D .46 ,49,4C .45 ,53 . 3A 
947 DATA 20,20,47,52,41 , 4E,53 , 3A 
948 DATA 20,FF,00.00 
949 DATA * 

190 0 ERR GOTO 360 
195 OPEN ~I ". #l.F$: CLOS #1 
200 0 ERR GO 0 370 
205 OPEN "D' ,#l . F$,1 
210 FIELD #1 . 1 AS B$ 
2 5 GET #1 
220 IF ASC(B$)<>0 T EN 370 
225 GET /H 
230 BC-ASC(B$)*256 
235 G T /~1 



240 BC•BC+ASC(B$) 
245 CLOSE /Jl 
250 TM•TM-BC 
255 I F TM<AO THEN 380 
260 LOADM F$ . TM 
265 DEF USR0-TM: ST=USR0(0) 
270 IF ST• -1 THE 295 
275 I F ST- -2 THEN 315 
280 PRINT • LOADED · : 
285 PRI NT • S -":BC;"BI • ";BC-ST 
290 TM•TM+ST: GOTO 170 
295 T =TM+BC 
300 PRINT " NOT LOADED • 
305 PR I T ~[I M ORYJ" 
310 GOTO 170 
31 5 TM TM+BC 
320 PRINT . NOT LOAD ED": 
325 PRI T • [ EEDS MODU LE] " 
330 GOTO 170 
335 . 
340 'ERROR HAND LE R 
345 • 
350 PRINT ·ouT OF DATA~ 
355 GO 0 390 
360 PRINT FS+" OT FOUNDU 
365 GOTO 390 
370 PRINT F$+" CORRUPT" 
375 UNLOAD: GO TO 390 
380 PRJ T S+" TOO BIG" 
385 TM- M+NB 
390 CL EAR 200, T 
395 EN D 
400 . 
405 'NUMBER OF BY T S TO RES RVE 
410 . 
415 DATA 2048 

Listing 12: SAMP LE.CFG 

900 ' SA PLE. CFG 
901 . 
902 DATA FIXES 
903 DATA RESET 
904 DATA ERROR 
905 DATA CMOS 

Li ting 13: TPL 

100 'TPL.BAS 
110 . 
120 DATA BD . B3. 0. 1F .02.DE,27 . 33 
130 DATA 4l , E6,A4.A .22 . 11.93,74 
140 DATA 22.0F,A6.80.A1 . C0,26.Fl 
150 DATA 5A,26,F2,CC.FF.FF,7E . B4 
160 DATA F4 .CC,00,00,20,F8.* 
170 • 
180 ML$=" " : MN$-"" : FD 0 
190 READ 8$ 
200 IF 8$•" w T EN 230 

Listing 1 : UN LOAD 

100 'UNLOAD . BAS 
110 ' 
120 WIDTH 32 
130 PRINT "U LOAD V1 " : PR I NT 
140 AO=PEEKC&H27)*256 
150 AO-AO+PEEKC& 28)+1 
160 IF A0<32768 THEN 190 
170 PR I NT "NO RES RVED MEMORY" 

906 DATA UTIL 
907 DATA DISK 
908 OA A DIR 
909 DATA COPY 
910 DATA * 

210 M $-ML$+CHR$CVAL( "&H" B$)) 
220 GOTO 190 
230 AD VARPTR(M L$) 
240 AD-PEEK(A0+2) 256+PEEKCAD+3) 
250 DEFUSR0 AD 
260 MN$•"CMDS " 
270 FD•USR0(VARP R(M $) } 

280 IF FD HEN 300 
290 PRINT MN$+" NOT FOUND": END 
300 PRINT MN$+" FOUND": E 0 

180 ENO 
190 FOR I-AD TO 32767 
200 PO E I.0 
210 NEXT I 
220 POKE &H71, 0 
230 AD• PEEKC&HFF FE)*256 
240 AO-AD+PEEK<&HFFF F) 
250 EXEC AD ~ 

All530 Public Domain Programs-$145 Value 
All1 ,020 Subscription Programs-$260 Value 
All250 Graphic Pictures--$70 Value 
ENTIRE PACKAGE Regularly $475 

Each Set Includes 
An Excellent Graphics Editor! 'lj•·-· Pictures are CoCo-MAX II compatible . ••• 

Set#1 
Clipart 

Each Set Of 10 Disks 
On y $35.00! 

Buy 2, Get One Free! 
Set#2 Set#3 
Celebrities Adu~ Only 

Space Pictures 
Animals 

Cartoon Characters A-Rated 
Great Graph ics Beautiful Women 

More More 

.· ·· .. :·: ·. ·. . :·. 
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A uide for the assembly-language pro rammer on the move 

A sse 

A 
fter s eral year. of program-
ming with Radi hack 
EDT M+ a embler, I finally 
g t -9 Lev I II and the 0 -

Levcln De,•elopm m stem. 
Thi gave me acce t all tho e things I 
dreame of doing - editing file larger 
than _K, editing and a mbling larg 
program in memory, and a y di k, printer 
and keyboard 00. But m ing m EDT. M+ 

t OS-9 wa n t automatic. I had a great d al 
to learn about 0 -9 a embly-language 
pr gramming. The 0 -9 en ir nment i an 
assembl -language programrn r' dr am 
but with all the extra capability corn a et 
fd ignrule. thatmu tbef 11 wedify ur 

program ar t perform properly. Thi i a 
mall pri e to pay t reap the b n fit of 
onditional as embly, macro , ery large 

. urce file , and e en local and global vari
a I . If ther i a hi h-le el a mbly 
languag , the 0 -9 Lc el 11 De" elopment 

yfitem ha it. 
Leamin0 th new oftwar package wa 

hal lenging ·in e a Jot of the nee ary 
inf rmat ion i hidden in the manual . It 
t k a I t of manual ear hing and program 

Jeff Mike{ is a r ent raduare of Georgia 
ech , ·where he tudied ele rrical and 
ampul r engineering. H has been CoCo 
programmin~ for nine year . Jeffs th r 
imere t include hi-fi audio, e!e troni s 
and outdoor photo raphy. He can be on
laC! d at 3 00 Gate Court, Rex, GA 30273. 
Plea e in Jude em SA E 'H hen requ ting a 
rep/ •. 

40 THE RAINBOW June 1991 

OS 9 
bly Language 

by Jeff Mikel 

writing e r I found the informati n I 
needed. 

Thi articlec ver the ba ics you need to 
know but can' t eem t ftnd. Fir t,I c ver 
th as. mbler and linker f the De elop
ment y t m. Then I di cu . how to write 
n w o - command . inally we'll take a 
rief look at the technique for writing 
ub outines f r BASIC09. 

hr ughout this article, I a ume you 
ar familiar with the Co o 6809 in truc
ti n et and that you have written enough 
a embly-language code to be comfortable 
with it. I d not attemp to teach the hows 
and why. fa embly-language program
ming. ather, I plain how to write ource 
c de f< r the R Jocatin Ma ro Assembler 

r RMA. I al urn you understand enough 
about OS-9 to kn w how and when to change 
direct rie pecify pathli t and perform 
the other nece ary fun tion without being 
[ ld. 

If you d not have much OS-9 experi
ence you hould fir t get om background 
with ASl 09, or om other high-level 
language, t familiarize your elf with 0 -9 
operati n. Howe er, i you have u ed 
EDTA M+ or ther package under Di k 
BA IC, and a familiar with OS-9 you are 
pr· med and ready to forge ahead to OS-9 and 
the RMA package. And, i you are alr ady 
familiar with th asm a embler, y u can 
proba ly kim thi article and tudy only 
th par that r late exclu ively to the RMA. 

Building a Working Di k 
Before a mbling any program , 1r t 

et up a working di k with the nece ary 

command and n ugh spa e t h ld y ur 
ource fi1 s. D n t u e th original De 1-

opment S c m dis - put write pr te t 
tab on them and keep them in a af place. 

Your w r ing di k ·h uld ha e, at the 
very least the file r ma and r 1 ink in the 
CMOS directory. If you plant u esc red an 
exce1lent te t edit r for as embly-Janguage 
programming, make ure it is al o in the 
CMDS direct ry. scred n the file termset 
in /dd/SYS , o mak ure that lie i. al o 
a ailable. 

I recomm nd the sys. 1 file b n your 
workin di k. Thi · file can u. ed by the 
linker~ r r olving the sy. tern-wide ' Ytn
bolic nam · and i fa ter than the Le 1 I 
a embler's f including the 
tatement use os9defs in each f your 
ource file ·. sys.l i found in the LIB 

directory on your rna ter di k. I keep my 
copy of sy s . 1 in the r t direct ry to sa e 
key tr kc . 

If you have 12K, you d finitely want to 
u e the RAM di k included with the Derel
opment S stem during the editing and a -
embly pr e. s. There ar three ize from 

which to choo e. The 9 K er i n is ade
quate for my a sem ly-Janguage needs. The 
n ce ary m dule for u ing the RAM di k 
areintheMO DU LESdirectory nyourDe el
opm nt S stem di k. 

A quick way to tart u ing the RA di k 
i to load it from y ur Developm nt System 
di k each time you b t your t m. The 
RAM di k come in two parts: A device 
driver and a d vice d cript r. Both mu t 
be in mem ry forth RA di k t work. T 
a e memory you hou ld fir t merge the 



driver module with th device de riptor 
you want. For xample t creat a t28K 
RAM di k, load att r if it is not already in 
memory. Then, put y ur backup) Devel
opment y tem di k int /dO and ent r 

chd /dO/mod ul es 
merge ram.dr r0_128k.dd >ldO/ra 
m di s 
attr /dO/ramd i s e pe 

r m now on y u can in. ert thew rk
ing di k into drive /dO and nt r 

l oad /dO/ ramdisk 
ini z /rO 

t 
load rn a dir 
chx /dO/cmds 
load scred 
load r ma 
load r li nk 
- x 
makd i r /dd/CMDS 
makdir /dd/SYS 
un l ink ma di r 
copy /dO/sys/termset /dd/sys/ter 
mset 
copy /dO!li b/sys.l /dd/sys.l 

With all the required fil s either in m mory 
or nlheRA di.k,thea emblerandlinker 
really fly. 

ow that you have a working di k it 
timet e plore the realm of 0 -9 a embly 
language. 

Quick Review 
Take a quic lo k at Li ting 1, a hort 

program that print " ave a nice day." on 
the screen. ho e o you who ha e at
tempt d t writ imilar program with 
EDTA M+ will appreciate the bre ity of this 
pr gram. I will quickly over it peration. 

he fir t lin which tart with psect, 
the a mbler me information about 

theprogram. I lldi cu thatinm redetail 
later. The program begin. at Start, where 
R gi ter i et to p int to th output 
string. ext, Regi ter Y i loaded with the 
length of the string in byte . Regi ter A i 
then I aded with 1 which i th path num
b r for the standard output devke (usually 
the . reen . The o s 9 I $ W r i t L n y tern call 
write the tring to the creen and F $Ex 1 t 
return control to the Shell. Since Regi ter 
B wa I eared earlier the Shell a umes n 
error urred and- voila! - a ucce -
ful program. 

The embler Directive 
The a embler ha a et of tatement 

call d pro ram e tion directi es that di 
rect it henc the name) in it production of 
exe utable code. The e directive. are: 
psect, csect and vsect. Of th thre the 

nly required directive in any program i 
psec t . E ery program must have a psect. 

The psect, or program ,e tion direc
tive, mark the beginning of a cod ection. 
The a embler and the linker u e the infor
mati n giv n in th psect directiv in build
ing the final 0 -9 m dule. Proper yntax ~ r 
psect is 

psect nam , type/an , attrev, 
edition stack iz , entry 

F r Level I asm u er the psect direc
tiv take. the place of the mod directive. 
Each urc file hould have only one psect 
directiv , but multiple psect from mul 
tiple files) an be conne ted with the linker. 
Thi enables y u to build a library of c m
mon routine , debug them on e and u e 
them f rever. 

h following i a de cription of ea h 
psect parameter: 

nam - the name for the psect. The 
psect nam is arbitrary, but it i good 
practice t u e a name that de cribe the 
purp or function of the routine in the 
psect. arne. an be a Ion a 20 charac
ters. The a embler d e not u e thi name 
but th linker doe when it report errors. It 
i ad i able to gi e each psect _a unique 
nam. 

typ Lang - thi pecified alue bee m 
the type/language byte for the final m m-

ry module. Th four high-order bit define 
the modu 1 type and the four low-order bit 
spe ify the language type. Type and lan
guage c de are pecified on Page -4 of the 
Technical Reference ecti n in your 0 -9 
Level II manual. 

attrev- thi value be omes the attrib
ute /r vi ·ion byte~ r th final module. The 
f ur high- rder bit. pecify the module' 
attribute . urrently, only Bit 7 i defined. 
When et Bit 7 indicate the module is 

re ntrant and can therefore be hared. The 
four 1 w-ord r bit pecify th m dulc' 
revision number. 

edition- thi become , th edition byte 
in the m dule header. 

sta ksize- thi i an e timari n as t 

h w much memory the routine in thi 
psec t need for the stack. Be enerou. · 
remember that S-9 u e the tack n if 
your program d e not. 

ntry- th ntry addr f your pr -
gram· the addre to whi h 0 -9 tran fer 
contr 1 hen your program i e ecuted. 

c sect. 
The vsect, r ariable e tiondirecti 

tells the a em ler t begin a ariable tor
age ction. herearetwotype ofvsect: 
Direct-page and non direct-page. If you 
pecify a dir t-pag , the linker a ign the 

variabl that ar defin d within the vsect 
to the 9' . direct page (the page refer
enced in conjuncti n with the 61:!0 ' DP 

r gister). e fir t vsect in Li ting - i a 
direct-page vsect ince vsect dp i u ed. 
Thu , the count and path variable are 
located in the direct pag . 

Variable tored in the direct page ar 
more quickly a ce ed and require le 
program e than th ·e not t red in the 
direct page. , tore your often-u ed ari-
able th re. Keep in min ther are only 2 
byte. in the direct page o you may not be 
able t employ the dire t page for all the 
variabl y u are u ing. 

Th IObuffer and fi 1 ename variable 
are not located in th dir t page. Th e 
variable h uld n t be accessed through 
the me procedur to whi h you are a cu -
tomed with EDTASM+ ince neith r y u n r 
the a embler kn w th xact I ation of 
the e variable at run time. Ba ically, d n t 
u extended addre ing. se an inde 
regi ter and reference the variable a 
of et fr m the ase addre 

Notice that the variabl c nd 
vsect are larg - Jar e enough to u e al 
the dircct-pa e space had they b n put 
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False EQU 0 
Tr e EQU 

th amea 

csect 
False RMB 1 
True R 8 1 

ends 

With thi in mind, the c n tan d fin d 
within a csect hould normally be U.'ed 
with immediate addr ing. F r xample, 
y u an u e the followin ·ourc c d with 
c n, tant : 

LO A Jtrrue 
CMPA 4f rue 

he Four Golden Rul 
When writing a embly-languag pr -

grams for 0 -9, keep in mind that you are 
writing f r a multiu er, multita king en i
ronment. This mean your program do 
not have the degree of control you are u. d 
to with EDT. SM+. The operatin y t m 
det rmine where in memory your pr gram 
run. and\ here it data to rage area i . L o 
th p rating y tern mu t be fre to inter
rupt your program and pau e it that the 

ther a ti t rec ive th ir time t o. 
nl 
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u. e 

l dy itname 
jmp label 

leay ame,pcr 
bra 1 abel 

This i alledposition indep ndent code 
and i a requirement in -9. The a mbler 
take are of the alculati n f r you, th 

and oon 

ur wn. 

Interfacing itb th hell 
ow. the 2 ,000 question: If you don t 

know in advance where y ur ariabl stor
age i , how do you ac e it? F rtunat ly 
o -9 pr vi des enough data, ia the regi ter 
to provide a imple olution. 

\\'h n 0 -9 fork. a pro ess which i · 
what your completed pr gram i when it 
execute , it put · the f Uowing data into the 
regi t rs: 

B - ntains the number of characte 

in the parameter li t includin the carriag 
return at the end. 

- point to th fir t byte of th pa
rameter li t. 

- p int to th top of the pr e • 
memory area whic i the nd of the pa
rameter li t. 

- point to tne b uom of the memory 
ar a which i the fi t byt of th direct 
page. 

P - c ntain the m t igruficant byte 
of the direct-page addre -- . Ne r chang 
the direct-page regi ter. 

T rminat y ur pr gram by u ing the 
F$ Exit cal l. Th alu in Regi ter B at the 
time f the FSExit call i · returned t th 

stx count 

in tead of 

l eax IObuf r, u 
1 eay filename,u 

ldx #IObufr 
ldy #fi l ename 

wing th proper rule bee m 
aut mati af~ r a h rt while. Pay particular 
attenti n t the ample program , ince 
they dem nstrate important principl 
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on psect can u e ymbolic name defined 
in an th r psect. 

T make thi proce ea ier to imple
ment, the a embler gi e you the ability to 
declare your ym olic name a either lo al 
or glo al name . Local name are defined 
only in their psect and are unknown to 

ther psects. In fact, 
th r psect rna u 

th arne name for 
different value 
without an "multi
ply defined ymb 1 ' 
conflict . 

1 bal . ymb Is 
are made available to 
all psect , but they 
are ref err d to only if 
the psect has n t 
defin d the arne 
name. If one psect 
d fin th ymbol 
buffer a a global 
symb I and a second 
defin buffer a a 
lo al ymb I. the 
.-ymbol in th . e nd 
psect i I al and 
ifferent fr m th 

gl bal . ymb I of the 

Off et 

0. 5 
2. S 
4,S 
6. 5 
8,S 
10,5 

Type 

BOOLEAN 
BY 
I TEGER 
REAL 
STRING 

I name when it i 
mb I w 1 1 ym-

ing Multiple psect 
Dir t your attenti n to the ource c de 

in 1i tings , 4 and 5. The e three psect 
when linked together, form a program that 
wait for a k ypre from the keyboardt 

44 THE RAINBOW June 1991 

dump the alue o the 6 09 r gi , ters to the 
creen, and print the A CII valu , in d ci-

mal of the key p!i d. ach li ling is a 
cparate ftle and i embled separately 

from the ther . 
otice that each psect ha a ymbol 

named buffer that lab I a non direct-page 

ize De cription 

hen t 

return addres - don t change it 
number of parameter pa ed 
pointer to fir t parameter 

rmed with 
this information. y u 
can build a library of 
c mm n routin s, 
debug them once, 

ize, in byte • of first parameter 
pointer to econd parameter 
ize, in byte of e nd parameter 

Figure 1: A Sample Data Block 

ize omments 

1 byte FF = true 0 = fal. e 
1 byte 
2 byte if left-m t bit set, numb r i 
5 byte 8-bit exp nent t-bit manti 

negati e 
a. I ign bit 

and th n u th m -
· t dly. a h li-

brary routine can 
eclar it own vari

able pace, o you 
an " t it and forget 

it' sine th link r 
automatically allo-
cat enough ·pac 

varie terminated with FF if le than max ize 

when y u link fil 
tog ther. Th i gi e 
you the ability to 

Figure 2: The Fh'e Basic Uata Types 

variable. he e thr e ymb I are all 1 cal 
to their psect and, thus, have different 
valu . 

here are three gl bal ymb 1 in thi · 
gr up fpsect :Dec RegDump and Divide. 
There i · a) ·o only one mainline psect-
rna 1 n. tice thatthe ther psect dire tive 
pe ify the f)pelan 7 , atrrev, edition and 

entry ytes as z r . 
ariable name that ha e been declared 

as global ymb I can b a e: :ed fTom 
other psect. simply by u ing that ym I 
nam in y ur ur e de. Keep in mind 
that th as mbl r pass s only unresol ed 
reference t the linker o if th cod in a 
psectdefine a ym ol with the arne name 
as a global ·ymbol , the global symbol i: n t 
u ed. 

To acce a global variable from another 
psect, us one ofth f llowing methods. If 
the ariable i a n n direct-pag varia le 
ace them in the normal manner: 

leay IObuf.u 
ldx counter.u 

If a glo al direct-page variable i to 
acce ed, precede the variable name with 
the le -than ym ol ( <): 

1da <Accum 
s t x <pointer 

write ' black box" 
. u r utine. that per
f rm their function 
with ut affecting the 

other part · f your pr gram. 

ampl ion 
sing th ur de fil ' in li ting. 

4 and 5 y u w uld make an cxccutabl file 
by f, llowing the e tep : 

a text editor t cr at the file.· 
demo.a,Asci i Conv.a,and RegisterDump.a. 

enerate three ROFs demo. r, 
Ascii Conv. r , and Regi sterOump. r in the 
foll wing manner: 

rma - o-demo.r demo.a 
rma - o AsciiConv.r Asc iiCon v.a 
rma -o-Register Du mp.r RegisterDu 
mp.a 

- If the fue sy s. 1 i in th current data 
directory you can us th following c m
mand to invoke th link rand generat an 
e ecutable file: 

rl1nk -1-sys.l -o demo demo.r As 
ciiConv.r RegisterDump.r 

-If th sy s . 1 file i n tin th current data 
direct ry, pecify th compl t pathli t aft r 
the - 1 ption a follow : 

rlink -1- /dd/1ib/sys.l -0- de 
mo demo.r Asc11Conv.r RegisterDu 
mp.r 



ow, you sh u ld ha e a file call d demo 
in your current e ecution directory. Notic 
how th file with the mainlin psect i 
pecified first in the RO list forth linker. 

Other th n that. it d . n t matter in what 
ord r y u pe ify the m dule , a long 
the mainline ti n i ir. t. 

quick w rd n the sy s. 1 file. Thi fil 
i a library fi1 and i an ROF generated fr m 

I OS-9 Level II 

L i tin 1: f i r s t . a 

* li st 1ng 1 

the file defs/os9defs.a. Y u can insert 
the use /dd/defs/os9defs.adir tiv in 
ea h of your ource c de files and have the 
a.. mbler re olve th o - ymbol con
tants, which low the a ·sembly proce , 

or ou can have the linker r olve all of the 
ymb 1 in one tep during the linking 
r ce · . The econd method i faster the 

psec f irst .$ 11, $81, 1, 100 ,5 a r t 

Start leax 
ldy 
1 da 
clrb 
os9 
os9 

name f cc 
fe b 

name .len equ 

Li t in 2: secon d . a 

is t1 ng 2 

name ,pcr get promp 
name. len and i t s l ength 

Dl get sta ndard ou tp ut path number 

l$Wr ' t n output pr ompt 
FSEx i t return t o she ll 

/ Have a nice day . / 
13 

-name 

*sampl e vsect s and cs ects - no execu able 

Type 
l ang 
At t 
Re v 
Edtn 
S ac lc 

equ 
equ 
equ 
equ 
equ 
equ 

$10 
$01 
$80 
$01 
$1 
200 

psec t secon d.Type+l ang ,Att+Re . Ed n, Stack, Entry 

v ect dp 
count rmb 2 
path rmb 

end sect 

vsect 
IObuffe r rmb 256 
f i l ename rmb 11 

endsec t 

csect 
fn. na me rm b 8 
f n. ex t rmb 3 

endsect 

csec t 10 
fi r s t rmb 1 
second rmb 1 
las t rmb l 

endsec 

Ent ry code 
e c . 
end.s ect 

Li tin 3: demo. a 

li s 1ng 3 

p s ~c t mai n ,$11.$81. 1. 100.Entry 

vsect 
bu fe r rmb 2 

endsec t 

Entry lb s r RegDu mp dum p reg is t e rs o screen 

o xe ute th pr gram, t de o 
at the 9: pr mpt. To ee how th hard-
ware r gi ter hange, try adding m 
parameter after demo on the command lin . 

or ample try demo abed, de o #16 and 
demo abed if 6K. 

program mu t • till be written in po iti n
independent code. Pr grams not written in 
po ition-ind pendent cod d n t work with 
BASI 09. 

When BASI call your machine-lan-
guage ubr utine Regi t r p int · to a 
data lock your ubroutine can acce ·. A 
ample data block might appear a ·hown in 
igure 1. 

he ize of th data bl k varie depend
ing on the number of paramet r sent. If no 
parameter. are ent, th ata block c ntain 

((((((((~E:\nll)))))))) 
From MiiiSoft Co. 

MiiiSofts' Baseball 
Card Catalog 

by Paul Miller 

NOW YOU CAN PUT ALL YOUR 
Baseball Cards on disk I Requires 
COC03 with two Diskdrives and 
128k. It is also available for 1 and 
2 with tape drives. 

To order, please send a check 
or money order to: 
MIIISoft Co. • Box 2377 
Amagansett, NY 11930 

$18.95. Please specify which 
System you have. NY Res., 
Please add 7.5o/o Tax. 
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ju t the r turn add e and the parameter 
c unt, which would be zer in thi ca . . 
Each param ter i. defin d by a pointer t 
th ar a u ed to t re the parameter and a 
count of how many yt are requir d for 
storag . Therefor each t e up four byte 
nth tack. ny B I 09 data type an be 
ent a a param ter t y ur subroutine. The 

five ba ic data typ , and their ize , are 
hown in igure 2. 

The i e fa tring aria I will always 
e th num r f byte pecified in the DIM 
tatement, n t the actual length f the tring 

~ t red in that · cti n of mem ry. If th 
length ofth tring i honer than it dimen
i ned ize, which i 32 bytes unles · ·:peci-

fied otherwise, the tring i terminated with 
25 decimal) . You mu tfind thelengrh 

manually by arching for this haracter. 
Also make an ten tto tore the parameter 

alue directly on the tack- rather the 
are acce. ed indir ctly . S c the ample 
program. form r clarification. 

t the completion of your u broutine, 
you may r turn an error code to BA I y 
loading Regi ter B with the de ired error 
number and etting th carry flag. 1 the 
carr fla i not t, BA IC09 assume · no 
rr rs occurred regardle f the content 

of Regi ter B. 
Your ubroutin know onlythe iz and 

I cati n fa par am ter pa d to it. There i 
no type checking, o your u broutine i n t 
abJ t di riminate betw en variable · of 
different type: that are the arne ize. For 
e ampl , a ume the folJowin tatement 
appear in a BA IC pr gram: 

DI name:S RI G[5 ] 
DIM mass: REAL 
DI M state<S>:BOOLEA 

AJ o a ume you ha e created a machin -
lan uage ubroutine ailed Sa mp le, which 
can e executed from a B I 09 program 
through the following command: 

run Sample(parameter) 

Y u could execute Samp 1 e in any f these 
three way : 

run Sample<n ame) 
run Sample(mass) 
run Sample(state) 

In each of the above c e , the ubrouti
neSa mp l e will not know which of the three 
BASI 9 variable· wa ent. Naturally. 
Sa p 1 e e pect a certain ariable type -
STRING REALor BOOLEA - butitd e. n t 
know whether the parameter ent to it i of 
the proper type. You needn ' t worry too 
much about thi ituation since the content 
of a ariable of the w ong typ will. in all 
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l eax 
ldy 
1 da 
os9 
l eax 
ldy 
l da 
os9 
ldb 
cl r a 
l bsr 
l da 
sta 
leay 
l da 
os9 
clrb 
os9 

prompt fcc 
prompt. 1 equ 

end sec t 

Li ting 3: de mo . a 

* 11st1ng 3 

psect 

vsect 
buffer rmb 

endsect 

rompt.pcr 
prompt. l 

ill 
UWrite 
buffer.u get input buffe r address 
ill 
ill 
URead read from std in 
.x get characte r read 

' Dec con ert character to deci al 
11 '- i nsert ·-· at start o string 
• - X 
l,y add one to st r ing 1 ength 
#1 
IS Wri tln write asci i string to screen 

te ll shell no errors 
HExi 
/ Pre ss a key: I 
""-prompt 

main,$ll,$81. 1 .1 ~0 . E n try 

2 

RegDump dump registers to screen 
prompt,pcr 
#prompt. 1 
111 
IS Write 
buffer,u get input buffer address 
ttl 
111 
!$Read rea d from std in 
,x get character read 

.. aSCll 

En ry l bs r 
lea x 
ldy 
l da 
os9 
l eax 
l dy 
lda 
os9 
ldb 
cl ra 
1 bsr 
1 da 
sta 
l eay 
1 da 
os9 
clrb 
os9 

Dec convert character to dec imal ascii 

prompt fcc 
prompt.l equ 

end sect 

ft ' - i nser t ·- · at start of st r ing 
, -x 
l,y add one to string l ength 
IJl 
UWr i l write ascii string to screen 

te ll shell no errors 
FSExi t 
/Press a ey : I 
*-prompt 

Li ting 4: Ascii Conv. a 

list i ng 4 

* Function 
* subroutine Dec converts a 16 - bit, unsigned binary num ber to a 5· digit 
* ASCI I string termi nated with a li nefeed character 
* 
* Usage 
* call f ro the ma i nline code by 
* 
* 
* 
* Entry 

bsr Dec 

* 0 hol ds the 16-bit number 
U po i nt s to dp base address 

* 
* Exit 
* X po i nts to the first byte of the ASCII string 

Y conta i ns the ASCII string l engt h 

psect Asci1Conv,0,0,0 , 32,0 

vsect dp 
Accum rmb 2 

end sect 

vsect 
buffer rmb 6 

end sect 



Dec: pshs u 
l eax buf e r S. u move t o assumed end of buffe r 
l dy fll 
leau Accum.u ge t address of accumulator 
std • u save nu ber 1n accumulator 
1 da 1113 
StCI ,)( ma r k buffer end 

Dec loop l db /f10 load di visor 
bs r Div i de do di vis i on 
add a ~~ . 0 con ert rema i nde r t o ASCII 
sta • -x save i n buffer 
1 eay 1,y 
l dd . u all done ? 
bne Dec l oop branch if not 
pul s u,pc 

oll ow ing subrouti ne div i de s an un si gned 16 -bi t nu ber by a posi t i ve 8-b i t 
entry: B - di vi sor 

* 
* 

U poi nt s to 16-bi t nu mber 
exi t : A - rema i nder 

Div 1de : 

DoDi v 
Di vloop 

U po int s t o res ult 

ps hs b. x 
l db ,U 
cl ra 
bsr OoOiv 
stb 'u 
ldb l.u 
bsr DoD i v 
stb l. u 
puls b, x. pc 
ldx tra 
as lb rota te 
rola 
cmpa 2 . s 
bl 0 TooBi g 
incb 
suba 2.s 

get fir st byte 
clear remainder 
d1vi de 
store res ult 
get second byte 
di vide 
s t ore result 

loop counter - 8 
0 1 eft 

is A l arger tha n 
branch if not 

div 's or? 

TooBi g leax · l. x done all 8 repetiti ons? 
bne D1vLoop br anch if no t 
rts 
en d sect 

li lih od lo k Li ke garbag . Ju t keep in 
mind there i no way t expli itly check a 

ariable' type. 
a matter of fa t th same i true for 

BASIC09 procedure . If a caJJing procedure 
end as its argument a REAL floating

p int) number, the pr cedure called can 
declare it parameter a a REAL a five
element array of type BYTE or a five-ele
ment array of ty BOO LEAN try it! ). o 
err rs are enerated becau e ther i no 
type checking. Any pro Jem that ari e are 
a. are ult of the way the called procedure 
interpret the data ent t it. gain, thl i 
n t m thing you have to worry about. 
You ju t need to know you cann t check a 
parameter ' type. Rath r ju t check for the 
xpected ize and for valid data and al l will 

be fine. 

Pro ram Memory nder B 

A tated earlier, y ur ubr utine will 
n t have any memory r erved for it. Very 
few pr gram can keep track f all the 
relevant data in the PU regi ter , o you 
mu. t have orne memory omewhere. 
Where d you get h? Ther are tw way to 
, 1 e th i pro lem. 

Fir t, y ur program can r serve 
e tra pace on the hardware tack. or 
e amp I , if your program n d 10 byte of 

JBctJ !f e S 
P.O. Box 733 

Maple Valley WA 98038 

U.S. ORDER DESK: 
(800) 237-2409 

INT'L& TECHNICAL: 
(206) 432-1814 

OS9 Software(* >= 256K; •• >= 512K required) : 
WORLD CLASS CHESS .. - Use your Tandy Cyrus Chess cartridge under OS9 l 2 
FILE SYSTEM REPACK 1.1 --Popular disk defragmenter. NEW VERSION! 
FILE RECOVERY SYSTEM-- helps rebuild crashed disks 
R. S. B. ~ -- Real Disk BASIC for Level 2 (BASIC ROM required . 
EZGEN 1.09 - OS9 bootflle editor 
CYBERVOICE (Software only .. -- Run your SIS SuperVoice w/ OS9! 
PERT ASCII"- MuiH-user scrambled letter word game. 
WILD & MV - Wildcard & move directory entry utilities. 

BASIC Software(* >= 256K; •• >= '512K required) : 
HYPER-I/O - 16K Hard disk I b g floppy BASIC. Specify B&B or DISTO hard disk 
DAGGORPATCH --Disk patch for Dungeons of Daggorath. 

CYBERVOICE- Speech Synthesizer w/ OS9 software. 
COCO XT -- Adapts PC hard drives to CoCo. OS9 SIW included. 
COCO XT -RTC - CoCo XT, with battery backed reaJ.-tlme clock. 
XT-ROM - Boots OS9 from B&B hard disk automatically. · 
4' Hard dislt'cable set Extra long -- standard cables are 2' or shorter) 

New& About Upcoming Product& __ _ 

$29.95 
$29.95 
$24.95 
$39.95 
s1 g.9s 
$24.95 
$19.95 
$19.95 

$29.95 
$ 9.95 

$99.95 
$69.95 
$99.95 
$19.95 
$17.50 

A f~ of tlH" procluc/$ ;wu C3JJ r.Ipet:J to see Ol r tlw JH". 1 ftt "'J~ JIJOIJI}JS 111\' tlJe -·J.:eJlLook u:se.1· 

itJte.rhctt for 0$910. 'Jt ; Jlk' P I .\'ELBO/r.' ac:bpter tlmt lets you use LooiTeclJ SawAf;u1 h:wclbelcf 

~J'$ widJ tlw OCo J , ;uul OSK po1ts of e t¥r.U popular B w 'ke & Burke utilit.r pac/cJ -- Clui 

New EgQ_ 
Killer! 
World Class Chess lets 
you use your Tandy 
Cyrus Chess canridge 
under OS9 Level 2. 
We've added mouse, 
disk, and windows 
support. Looks great, 
and plays a mean game 
of chessl Only $29.95. 
(Cyrus ClJtMS Outrid 

:waii:UJJ. fro111 TANDY 
CorJSli11Jt:'J' M ail, PI N 

... ~~·-.S.~-·-~~ - - - ·· 
ADD • 

weeks fo r deliv ry. 
· might or 2n da 

, available for in-$l0ek 
: items . So t upgrades : 
; $5 .00 each w/reoeipt, : 
~ including U. . shipping .. ) 

June 1991 THE RAINBOW 4 7 



variable torag pace, you can u e the 
in truction 

leas -lO.s 

at the b ginning of the prograr 1. Then, at 
the end, you'll need to ''bump" the stack 
pointer back to it original p sition. Ex it the 
subroutin u ing 

leas lO,s 
rts 

This method i · impl·e but it doe not 
aHow your ubroutine to have any static 
variabl s, which means all variable are 
erased when your ubroutine end . They do 
not e i t except when your subr-outine i 
running and they cannot be aved for later 
use y the ubroutine. 

If you need tatic variable , meaning 
that they don't "go away' , you can use a BA
SI 09 variable a torage. For example, the 
10 byte of torage pace us d above could 
al be tored in an array declared by the 
B SI 9 program: 

DIM memory(l0):BYTE 

hen, o that the machine-language sub
routine ha. acce s to the · pac.e occup'ed by 
memory, u e 

RUN Sample(memory) 

Subroutine Sa ple can then use the 1 
byte of Variable memory for it variable . 
K ep in mind that variable in B SIC09 are 
local to the procedure that. define them. 
Therefore. unle xplidtly pa sed from 
one procedure to the next. any ratic storage 
pace i al o local. Al o, the static storage 
pace xi t only whil the BA IC09 proce

dure that call your machine-language 
ubroutine i running, which makes it dy

namic torage ju ·t like all other B 1 09 
variable . Thi i al o why the word tatic i 
italicized. In the true en, e of the word, 
BASIC09 does not offer any tatic variable , 
o be careful when u ing thi technique. 

It i important to note that when writing 
BASIC09 subr-outine , your program i not 
the primary module, tho it should not at
tempt to adju t the amount of memory ~ et 
as.ide f r the proce . B SIC09 i in charge. 
You mu t work with it not around it. 

Li ting 6 is a imple ubroutine that 
take tlu·ee parameter , all integer . The 
fir t two integer are added together and 
returned ia the third parameter. Thi pro
gram i fairly straightforward and i in
tended to illu trate how to a ce s and change 
the parameter . Notice the u e of a c s ec t to 
keep track of all of the offs~et for acces ing 
the parameter . fhis way, the ffset. are 
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L" ti g 5: RegisterOump. a 

* lis ting 5 

* OS-9 Register Dump 
* Written 89/07/06 by Jeff Mftel 
* 
*Ca l l using a BSR to RegDump 
* 
* Entry: U points to dp base ~dd ess 
* 
* 
* 

Exit: register dump displayed on termina l 
all registers are preserved 

regs.cc 
reg.s. a 
regs.b 
regs.dp 
regs.x 
regs.y 
regs.u 
return 

csect 
rmb 
rmb 
rmb 
rmb 
rmb 
rmb 
rmb 
rmb 
end sect 

psect 

sect 
buffer rmb 

end sect 

RegOump: ps h s 
leax 
leay 
bsr 
lda 
bsr 
lda 
bsr 
lda 
bsr 
lda 
bsr 
ldd 
bsr 
ldd 
bsr 
ldd 
bsr 

r 
addd 
bsr 
ldd 
bsr 

exit 1 da 
sta 
1 eax 
1 dy 
1 da 
os9 
puls 

double bsr 
tfr 

hexout bsr 
l da 
sta 

copy 1 da 
beq 
sta 
bra 

retn rts 

HexConv pshs 
rept 
1 sra 
endr 
bsr 
lda 
and a 
bsr 
puls 

Digit cmpa 
bls 
add a 

ToAsci i adda 
sta 
rts 

data fcc 

0 
1 
1 
1 
1 
2 
2 
2 
2 

Register0ump,0,0 ,0.64,0 

80 

cc,a .b,dp.x.y . u save registers on s tack 
buffer.u get output buffer address 
data,pcr get prompt address 
copy copy first reg name to buffe 
regs.cc,s get CC register 
hexout con e t 
regs.a .. s get A. 
hex out 
regs.b.s get B 
hex out 
regs.dp,s get OP 
hexout 
regs.x.s get X 
doub le 
regs.y,s get Y 
double 
regs.u.s get U 
double 
s,d getS 
#return+2 compute S befo e subrout1ne call 
double 
return , s get return address 
double 
#S0d flag en·d of buffer 
,X 
buffer , u ge buffer start 
#80 get max output characters 
111 
I5Writln display on termina l 
cc,a,b,dp,x,y.u,pc restore registers and return 

HexConv 
b. a 
HexConv 
#$2·0 
,X 
,y 
retn 
..x 
copy 

a 
4 

Oigit 
. s 
l/$0f 
Digit 
a,pc 

19 
ToAsc11 
/17 
JJ$30 
,x+ 

Icc-/ 

conve t irst byte 
get LSB 
convert second byte 
~nsert a space in buffer 

copy next prompt 

convert MS nib bl e to ascii 

get byte again 
convert LS nibb le to ascii 

in range 0· 9? 

digit is A. -F 
make it ascii 
save in buf er 



feb 
fcc 
feb 
fcc 

0 
/a-/ 
0 
lb-1 

f eb 
fcc 

cb 
fcc 

Li ting : Addinteger . a 

return 
pcount 
paraml 
psizel 
param2 
ps l zez 
param3 
psize3 

Star 

psect 

csect 
rmb 
rmb 
rmb 
rmb 
rmb 
rmb 
r b 
rmb 
endsect 

Addlnteger.S2l .S81 .1,100,Start 

2 Basic09 return address 
2 number of parameters passed 
2 pointer to first parameter 
2 size of f i rst parame er 
2 poin er to second parameter 
2 size o second parameter 
2 pointer to third parame er 
2 s1ze of hird parameter 

1100 prepare fo r poss ible error 

0 
/dp- / 
0 
lx-1 

l db 
l dx 
cmpx 
bne 
l dx 
cmpx 
bne 
cmp.x 
bne 
cmpx 
bne 
ldd 
addd 
std 
clrb 

U3 exactly t hree parameters passed? 

error 
r s 
orcc 
rts 
end sec 

pcoun .s 
error br nch i f not 
12 each parameter size of type integer? 
ps 1ze l ,s check first parameter 
error branch if wrong size 
psize2,s check second parameter 
error branch i f wrong size 
psize3.s check th i rd parameter 
error branch if rong size 
[paraml,s] get value of f i rst parameter 
[param2,s] dd to value of second parameter 
[param3,s] store as value oft 1rd parameter 

s i gnal no errors 

#1 set error f1 ag 

Kyum-Goi: to bt Nlnjo (OS-9 Ve-rsion) is the cu mination ci a project started lmost a year 
ago. The talents d Glen R. Dahlgren (RS-OOS game writer for Sundog Synems), Kevin 
Donng (a ie9end for i INOfk i OS-9), and Eddie Kvn (author or KBCom) have been 
pooled to crea a masterpiece of game software under the OS-9 opet'llting system. Fa$\ 
m rtial arts action 1Mth outstanding grapljcs, great digitized sound effects, and incredible 
animation ilre featured In this arcade game, all in the OS-9 environmen . 

Nw¥ want to play the great CoCo 3 g mes but didn't want to sacri tee your 0 9 
features? Multitculc whfle ploying Kyum-Gai. Hovt multipk Kyurn.Goi's ruming in 
memory. Don't worry about Witching wWldows, use K)'\Jm-Gai: OS-9 auto-pa~US, 
to wait for your return. 

Put sin'lpty, this is an urpreaDent< ~e d software or the CoCo; a landrnvt game ue to be 

a major part of the Color Computer f-istofy. Don miss out on this game! $29 95 
Req. S 12 CoCo Ill with OS-9 Level 2 and joystick. • 

VISA, Ma1tere.d, Money Order , and 
COD CUSA only, plea ) .ccepted. All 
foreiiJI orders must be Mnt In US cur· 
reney Money Orders. lndude $2.50 for 
1hlpplnc In USA and CaNda, $5.00 
F'~n. S3.00 extra for COD arden. 
VA relldenb plene add 6% ..-. tax. 
DealerlnQ riel welcome, Author~: we're 
looklnc for new .oftwarel 

~ --
• P.O. Box 786 
Manassas, VA 22111 

(703) 330-8989 

feb 
fcc 
feb 
fcc 
feb 
fcc 
feb 
fcc 
feb 
feb 
end sect 

0 
ly- 1 
0 
lu-I 
0 
ls-I 
0 
/pc I 
0 
0 

aut matically mputed, which saves y u 
time, trou le and prevent mi tak du t 

incorrect off et . 
Exe utable program for BA I 09 are 

created in the , arne manner: a emble and 
link th m. BASIC09 automatically load th m 
when they are alled, provided the ubr u
tine ar in th current CMD directory. For 
example, the in truction to make an ex
ecutable m dul out of Li tin 6 ar a 
foll w. : 

reate the fi le Ad d Integer. a with a te 
editor. 
- A emble Addlnteger. a to a R 
Add Integer. r u ·ng 

rma -o-Add l nte ger . r Addlnteger.a 

059/68000 
JUST THE FACTS. 

The PT68K4 SINGLE BOARD 
COMPUTER • As seen at the 
A TL A COCO FEST -is available 
for IMMEOIA TE SillPMENT in 
Assembled or Kit Form! 

pgrade to a powerful 68000 
microprocessor on an XT -size system 
board with 4 serial/2 parallel pons 
and up to 12MB of memory. The 
K4 is ffiM PC/XT hardware 
compatible - and also supports VGA 
SVGA plus high density floppy 
dri es! 

J6jUHZ YI'68K4 Assembled Board 
wiJh 1MB DRAM - $499.00 

BARE BONES KIT: System Board, 
1MB RAM, Cabinet, PS, High 
Density .Floppy, OS9 - $849.00 

Profe sional OS9 Operating System 
wilh C COMPILER $299.00 

See the DELMAR AD for systems 
information! 

PERIPHERAL 
TECHNO OGY 

1480 TERRELL MILL RD. #870 
MARIEITA, GA 30067 

404/984-0742 
OS9 is a trademark of Microwar 
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e the linker to generat an e ecuta lc 
m dul u ing 

rlink -o-IntAdd Addlnteger.r 

- From B 09 call the subroutine in the 
. am manner a you would any B 1 
u routine: 

run IntAdd(xl, x2. x3) 

where xl, x2 and x3 ar all integer . Run 
Li ting 8 f r a r al-life ample of rhi rou
tine in o eration. 
r-

Li ting 7 i an ther imple ubroutine. It 
give a he adecimal dump o the content 
of a ingle parameter. U e thi u broutine to 
e amine how different data type 1 ok in 
the mputer' m mory.Thi pr gramu e 
the tack for all of it variable torage. 

otic again the u e of a csect t k ep all 
of the ff et traight. J o notice th tack 
pointer i re t red to it original valu bc-

r that inal rts in truction. Thi i a 
mu ' t, but it i ea y to forget. em le and 
lin Pa ramDump. a (Li ting 7) in the am 
mann ra youdidforLi tin 6andth nrun 
the pr gram in Li ting 9 to ee the program 
in action. 

Be car ful when writing program for 
B SI . Rem mber do n t attempt to write 
to memory that ha not be n given toy u by 
a B S C09 pr cedure. Bee pe ially careful 
if y u are r writing a program for BASI 09 

that ran under the h ll. Remember you do 
not ha e acce . t the direct page - that 
b long to B IC09. Careful planning pre-

ents an mi hap . 
opefully you will find that em ly-

language programming under OS-9 i en
joyabl , pe ially ince you d n t have to 
worry a ut writing di k and yb ard 
driver or Hi-Re graphi r utine any
m re. Plu , if ou follow the rule , y ur 
pr gram automati ally work with aJJ other 
OS-9 program . Thi i all made po ible by 
o -9 s standard file tructurc and graphi 
r utine . I belie eon u tart program
ming in embly language under S-9 you 
w n't want t go back to i ·k BA IC. 

would like t think thi artie! ha 
an. wered all your OS-9 a embly-language 

u ti n , but 1 kn wit ha n't. Plea e feel 
free to end me any questi ns or omment . 
Plea ein lu ean Ef rareply. 
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Li ting 7: Pa ramDump. a 

buffer 
eturn 

pcount 
para 1 
psi ze1 

Start 

1 oop 

exit 

error 

Conv ex 

Digit 

1 egal 

psect ParamDump,S2l,S81.1,100,Start 

cs ct 
rmb 3 
rmb 2 
rmb 2 
rmb 2 
rmb 2 
endsect 

leas 
ldb 
ldx 
cmpx 
bne 
leax 
ldb 
stb 
l dy 
ldu 
pshs 
lda 
pshs 
bsr 
pu ls 
lda 
ldy 
os9 
puls 
l eay 
bne 
l db 
stb 
ldy 
os9 
leas 
rts 
leas 
orcc 
rts 

ps s 
rept 
1 sra 
endr 
bsr 
puls 
and a 
add a 
cmpa 
bls 
add a 
s a 
rts 
end sect 

-return.s 
/1100 
pcount,s 
#1 
error 
buffer,s 
/}32 
2.x 
psi el.s 
paraml,s 
y 
, u+ 
X 
Con vHex 
X 

Ill 
113 
I$ Write 
y 
-l.y 
loop 
ffl3 
.x 
UI 
UWri tLn 
return.s 

return.s 
IF1 

a 
4 

Digit 
a 
Hs0F 

'0 
11'9 
1 ega 1 
#7 
,x+ 

i/o buffer 
Bas'c09 return address 
number of parame ters passed 
po 1n er to f irst parameter~ 
size of f irst parameter 

set up variable space on stack 
prepare for possible error 
get parame er count 
exactly one? 
exi wi h error if not 
ge t i/o buffer address 
pu space character at end 

get parameter size 
get parameter location 

ge nex byte of parameter 

convert to Asc ii hex 

standard output path 
number of charac ers to write 

done ent ir e parameter? 
repeat if not 
else send carriage return to ou put path 

res tore s ack 

restore stac 
indicate error occurred 

get four hig bits 

conver to Asc11 d1g it 

get four low bits 
rna e As cii number digit 
outside range 0-9? 
branch i not 
else ake in range A-F 
save in i/o buffer 

i tin 8 : Tester. b09 

PROCEDUR 
0000 
000C 
0046 
0060 
007C 
0084 
008C 
00A0 

Tes er 
( listing 8 
(*i llustrates how to call the machine-language subroutine 
(* IntAdd that is made rom 1ist1ng s1x 
DIM first.second,sum:INTEGER 
firs -1991 
second-2001 
RUN lntAdd( irst.second.sum> 
PRINT first; "+ "; second; "- "; sum 

Li ting 9: Pa ramTes t. b09 

PROCEDURE ParamTest 0060 
0000 DIM f:REAL ""61 PRINT "REAL - .. ; 
0007 DIM i: I TEGER 0070 RUN Paramoump( f) 
000E DIM b:BYTE 007A PRINT "I TEGER - ": 
0015 DIM bo:BOOLEAN 0089 RUf4 ParamDump( ·) 
001C DIM s:STRING[20] 0093 PRINT "BYTE - "· 
0028 00A2 RUN ParamOump(b) 
0029 f-123.45 00AC PRINT "BOOLEAN - ... 
0034 i-12345 00BB RUN ParamDump(bo) 
003C b-123 00C5 PRINT "STRING - ... 
0043 bo-TRUE 00D4 RUN Para DumpCs> 
0049 s-"This is a str1ng" 00DE END f?::\ 



t e 
Second 
Loop 
by H. Allen Curtis 

a t month I pre ented the pro
gram that generate Ultra/ace' 

ont menu and two font et . 
hi month in Part II we'll tak 

a 1 k at program that create 
th De ign m~nu and creen dump for 
Tandy DMP- eri and p on-comp tible 
printer . 

Let' cover the De ign menu creat r 
fir ·t. Wh n you ha e fini hed enterin G EN -

H . ll n urti' lives in William burg, Vir inia. He i interested in 17th and 1 th century 
hi tory and enjo hiking through the col nial ·apital. He balance the past and pre enr 
in hi · computer work. H an he on/a ted b writin 172 Dennis Driv , Williamsburg , 

A 23185 orb ' calling ( 04 · 29-7 6. 

\ 
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dot area. 
Figure 1 erve a a m an f che king 

your creen for drawing error . igure 1 
also illu trate the re ult of an U ltralace 
creen dump - the one that print t ur 
creen in a ingle olumn. ach f the 
creen dumped in the de ·ign menu sh w a 

differentch sende ign. e'llc verh wt 
use the creen dump · a little Later in thi 
erie .) Compare your creen with any of 

the four creens . hown in igure . I hould 
p int out that creen design are alway 
proportionally much more narrow than their 
printed count rpart . De igns can al ·o be 
their normal ize, twk their normal width 
or twice their normal width and length. 
Furthermore, mirror image of the de ign · 
can be elected. orne of the e pti n are 
illu trated in the cho en-de ign slot of the 
four crcen in Figure 1. 

When comparing the d ·ign m nu reen 
with the reen in Figure 1 , make a note f 
any lot with rroneou ly drawn design . 
Then pre BR AK and an wer the next 
prompt by pre ing N. he~k ach line of 
GENOM ENU- the REM tatements at the end 
ofth line identify the de ign po iti n for 
the lots. After y u have c rrected any 
mi typed line , ave G NOM ENU again. Run 
the program and repeat the creen c mpari
son. If you till find error repeat the c r
rection pro edure. Otherwi press BREAK, 

in erttheFile Di kin the drive, and pr ss Y. 
The file OME U. HRl and OME U. HR2 are 
aved to the File Di k. 

Per onalized Me age 
Li ting 2, GE STR, generate an ASOI tile 

c ntrumng i tring . Three of the trings 
are phra e or hort entence often u ed in 
doc urn nt . Each of the e tring can be re
trieved from the file and printed in the f. nt 
hown on the creen. The other three tring 
an be retrieved to draw complete horizon

tal and vertical border compo ed of mul
tiple image of the current de ign sel ction. 

When you have entered the GENSTR li t
ing , ave it on the Program Di k. Run it, and 
allow the on · reen in truction . A you 

f llow the e in truction , you will be for
mulating string of phra e and entence 
t ilor-made just for you. Th program ends 
after avingth scnfile,STR.DAT,onyour 
Fil Di:k. 
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igure 1 

Preparing for Output 
GENM L T and GENM LE are the program in 

Li ·ting an 4 re p ctively. You should 
need to nter only one of the program , de
pending on the type of printer you u e. If 
you u ·e an lder andy DMP- erie printer 
that print in a graphic mode with r 
more dot acr a page, enter GE ML T. 

orne Tandy DMP- erie printers, such a 
the D P-1 o and I OA, will n t print more 

a page unle they are 
connected to a with a rial/parallel 
interface and ares t f r IBM printer mula
ti n. Tho e f you with these DMP- erie 
printer · and interconnection h uld enter 
GE LE . Similarly, tho ·e ofy u with p. n/ 
TBM and compatible printer · hould enter 
GENMLE. any of the newer Tandy printers 
fall into thi cat gory. 

Both GENML T and GENM LE generate v-

eral machine-language routin used by Ul
tra/ace a creen dump r older Tandy 
DMP- ·erie printer , and Ep on/IBM and 
compatible printer re pectively. The ML 

routine generated by both GE T and 
GEN LE allow you to elect d ign inn r
mal ize. twice normal width twice n rmal 
width and length, and r ular or mirror 
image. To augment the -column creen 
dump GE L and GENM LE generate rou
tine for a ing and loading the left half f 
an Ultra/ace reen. 11 of the e r utii1e 
are writt n in machine language f r opti
mum execution peed and memory u age. 

Control ode for Ep on 
Tho1:>e of you who enter G E M L E may 

hav to chan e orne of the DATA tate
ment . Specifically, line 80 , 10, 2 , oo, 
910 and 920 contain printer control c de 



needed to e e ute the ere n dumps. he 
fir~t alue in each of th e line pecifie 
the number of alue in the ontrol c de 

PRICES SLASHED ON ALL 

ADOS RODUCTS 
LIMITED TIME ONLY! 

EXTENDED ADOS-3 .............................. $29.95 
(Requires ADOS-3) 
Dis to real-time clock driver, $5. 
Adapter for controllers lacking 28-pin ROM socket, $10. 

ADOS-3 .................................................. $24.95 

EXT. ADOS-3 PLUS ADOS-3 ................ $49.95 

SMARTW ATCH REAL-TIME CLOCK .... $29.95 
Usable in controllers with 28-pin ROM socket, or in ROM pack, 
$10. Includes OS-9 Level II driver. Ext. ADOS-3 driver, $5 with 
clock, $10 separately: 

ADOS FOR CoCo 1 and 2 .................... $14.95 

- All ADOS software is sold on disk with configuring utilities that 
generate an EPROMable binary file. Information is provided for 
having an EPROM burned by mail for $15. 

- See our earlier ads,ee.nd reviews in July 1987 and October 1989 
Rainbows (available on request) for product descriptions. 

~ 11111 N. Kendall Or. 

SPEC~TROSYSTEMS SulteAlOS 
--___.. _ Miami, FL 33U6 

(305) 274-3899 
PLEAS 

For Both Printer Driver 
In th GENMLT and G MLE, seu f tring 

of he ade imal chara ter. are u d to gen
erate the machine-languag routine . Sin e 
it i n t a y t enter th ·tring with 

mplete accuracy, GE MLT and GEN LE ha e 
bu'lt-in error chec ing. hen run, each f 
the e pr gram report th line n urn r of 
any line in which 'tring-typing err r. ar 
enc untered. 

either GENML T nor GENM LE sh ul be 
run befor being a ed to di k. When u 
have c mpleted enterin either f these 
pr gram . . ave it on the Program Di . 
Then run it. J the program rep rt an rr r. 
compare y ur li tin with the accurate er-
i n printed her and orrect the rr r. Run 

the program and, if needed, onrinu th 
error-e rre tion pr ce . Wh n all rr rs 
ha been c rrected and the program run 
proper I y, th program ad i e you a t the 
routine b ing generated. Finally you ar 
pr mpted to in rt the ilc Di in y ur 
driv . The file MLR. BI N is then a ed on that 
di k. 

t thi p int, you ha e pr duced tw 
di . Your Pr gram Di k hould have :i 

ASI pr gram nit: GENFMENU, GENFONTI, 
GENFO TN, GENOMENU, GENS TR, and either 
GE M T r GENM LE. Your Fil Di k hould 
contain ven fLl s: FMENU. HRl FO I. OAT 
FON N.DAT DMENU.HRl,OMENU.HR2 STR.DAT 
and MLR. B I . 

I you ha e any DES TOPH font file , 
make a backup y of th ile Di k and 
copy the DESKTOPH font fil , with th ir 
appropriat U ltrala e filename a di -
cu d la t month, t the backup di k. 

er 
ltralace requir a di k dri , 

the program primed in THE R 1NBOW that 
create th ltra/a ·e p c age are in Jud d 
on RAJNB o TAPE. You mu t load th e 
file and ave them t the Program Di k 
bef re u ing them. 

o lJ . ttr ., 
P.O. Box 733 

Maple Valley, WA 98038 

Ru: ~ 
r .n: < []::> 

Hlue: <==0====:> 
(Print. .. )~ 

rface . . . 
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ext Time 

CoCo 3 Disk 

printer you u e, you need enter only one of 
the two er ion of the main Ultra/a e pr -
gram. 

In the meantime, three font- file disk are 
available from me at the addre given 

70 ················ 2 580 .......... 148 890 .......... 198 
120 .......... 131 610 .......... 145 920 .......... 129 
190 .............. 8 640 .......... 167 950 .......... 231 
240 ............ 36 680 .......... 142 980 .......... 156 
290 ............ 35 720 .......... 190 1010 ........ 152 
340 .......... 128 750 .......... 123 1040 ........ 191 
400 ............ 93 790 .......... 145 1080 .......... 13 
450 .......... 156 820 ............ 13 END ............ 71 
500 ........ 103 860 .......... 108 

i ting 1: GEND ENU 

1~ GOT060 
20 CLS:LOCATE4 ,10:PRINT"SAVING 0 
MENU/HRl AND D ENU/HR2 ": FORI-0TO 
1500:NEXT 
30 POKE&H 6E4,&HE6:HSCREE 3:POKE 
&HE6E4 . &HE7 
4~ POKE&HFFA2 , &H70:SAVEM"DMENU/H 
Rl",&H4000,&H5 F ,&HAC73:POKE&HF 
FA2,&H71:SAVE M"DM E U/HR2" ,&H4000 
,&H5B FF ,&HAC73:POKE&HFFA2 . &H7A 
50 LOCATE4 ,10 : PR I T" SAVED DM ENU 
/HR1 AND DME U/HR2":END 
60 C P : PALETTE0 ,63:PA LETTE1.~:WI 
DTH80 : HSCREE 1:HCLS 
70 COLORl :S$-"abcdefghijk lmn opqr 
stuvwxyzABCDEFGHI J L": HPRINT(2 ,0 
),S$:SS-" a b c d e f g h i j 1 
m no p q r s":HPR INT(2,4),SS:S 

$-"a b c d e f g h i j " 
:HPRINH2.10),S$ 
80 HPRI T(0 , 2) ,"0":HPRI T(0,7),"' 
1":HPRI H0 , 14). "2":HP R1N (0,20) 
."3 
90 POKE&HE6E4,&HE6:HSCREEN3:POKE 
&HE6E4.&HE7 : HBUF F ,1824:HGETC32. 
0)-(639,7),l:HLI E(32,0)-(639,7) 
,PRESET,BF:HPUTC32,4) - (639 ,11 ) . 1 
100 HGET(32,32) -(631,39),1:HLINE 
(32 ,32) - (631 ,39),PRESET , BF: PUT( 
40,36)-(639,43),1 
110 HGET(32,80)-(623,87), 1 :H LIN 
(32.80l - (623,87l . PRESET . BF:HPUT( 
48,84)-(639.91) , 1 
120 HGET(0.16)-(15,23),l:HLINE(0 
.16)-(15 .23l, PR ESET,BF:H PU T(8,20 
)-(23 ,27),1 :HGETC0,56)-(15,63),1 
:H LI E(0 .56 )-(15,63),PRESET , BF :H 
PUT{8,60) - (23,67), 1 :HG ET(0, 112)
(15,119),1 : HLI E(0,1 2) -( 15,1 19) 
,PRESET,BF :HPUT(8 ,116)-(23.123) , 
1 
130 GET(0,160)-{15,167),1:HLIN 
(0 ,160) -( 15,167) ,P RESET,BF:HPUT( 
8. 164) · (23.171),1 
140 HLI E(32,15)-(639,15),PSET 
150 HLINEC32,47)-(639 ,47 ) , PSET 
160 HLINEC32,95) · {5 1,95),PSET 
170 HLINE(543,96)-(543,191),PS 
:HLINE(543,95) - (639,95),PSET:HLI 
N C543 ,95) - (543,191),PS T 
180 HLINE(31,0)-(31.191),PSET:HL 
INE(0 ,32)-(639,32 ) .PSET:HLINE(0. 
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80) ·( 639 ,80),PSET:H LINEC0.144)-( 
31.144),PSET 
190 REM LINES 150-520 DRAW DESIG 
N ELEMENTS FOR KEY COMBINATIONS 
0a-0z AND 0A -0L 
200 HDRAW"BM32.16BR7BDG3R E2DG3R 
NE3DG3RNE3R6ND2R7H3LNF2ENH3RH3U 
HRH2'" 0a 
210 HDRAW"BM48 , 16BR5R5FL7ND6GD8H 
NUD2 LGDR7D2RU2R7UH20 U3HU8 LD5 "' 0 
b 
220 HO RAW"BM64, 16BDD5RUR2DRU2 R7D 
FR2EU4H l 2BD2D2F EU 2HGBU2GDL9U 2BR 
16BU"' 0c 
230 HDRAW "BM80, 16B R3R8M+l ,+4l10R 
5ER2FR3FD2GNL12LD2L2U2BUR2EHL2G F 
BL7L2HER2 FGBDD2L2U2LHU 2ER +1,-4" 
'0d 
240 HDRAW "BM96,16BR4R2DR5 F4 L2N L1 
306L2BUU4 l 3D4R3BDL6U4L2D4L2U6L2E 
4 R2UBR2" ' 0e 
250 HDRAW "BM 112,16BR2R2FD2GL2HU2 
BD3NR4GD4FD5R2 U4R2U5EU4HBR4BUU2 
ER2FD2GL2H BDNR404G2M+2, +1R R204R 
2U4RM+2 ,- 1H2U4" '0f 
260 HDRAW"BM1 28,16BR7D3 2D2 R2 08H 
LH LHU RUL2D2F2RFRF2E2RERE2 U2l2DRD 
GLG LGU8R2U2L2U3L2 " '0g 
270 HDRAW"BM14 4,16BR6D2L5DR07L2 
R2 El2U7R4Dl ll 3DR8UL3U 11 R4D7L2FR2 

L2U7RUL5U2L2 "'0h 
280 HDRAW"BM160 ,16BR2R12GL10NHRB 
013LGR12H L10R2BU13R2G2D2F2DG2D2F 
2R2E2U2 2U 2U2H2R2BR4 "' 01 
290 HDRAW "BM176,16BR3BOR4M+6, -1M 
-3 ,+5M+2 ,+702Gl8HU3M+1,-3L2M-1 . -
3U2ER3D3M-1,+3"'0j 
300 HDRAW"BM192,16BR14010GL2HNR4 
U R4ER2FU7M · 8 ,+2U2 +8, · 2D NM+8 , -
209GL2HNR4UNR4ER2F"'0k 
310 HDRAW "BM208,16BR8G2DG2L3DF3D 
M·2,+4RM+5, · 4M+5 ,+4RM·2.-4 UE3U L3 
H2UH2''' 01 
320 HDRA "BM224, 16BR4R7FR2FDSGU6 
L305 NR2DNR2D2GL5HLNU9RNU9RNU9FRN 
U10RBD2L8FRFR9ENL11RENL9 ":HPAINT 
C 233. 20) . 1.1 '0m 
330 HDRAW "BM240,16BR9BDG L3GOFDFN 
RGL2F R2FRFND3RNU3E2R3HLHLH2R2U2 
L2NG R2 F2NDHEUH " '0n 
340 HDRAW"BM256,16BR3G2NUDLD5NF7 
EDF6NE6RE6NHU5LU2 L L3 HL2G2NR 20 

e: Fonts T thr ugh Y ( , F nt J 
through Y ($12) and · ont A through Y 

19). Plea e include payment to me by 
che k r money ord r. 

H30L"'0o 
350 HO AW "BM272.16BR7DGDG5UF50FN 
DEUE5DH5U"'0p 
360 HORAW"BM288,16BR6R3F204R2F20 
3G2L3HL03NR L2 RU3 LGL3H2U3E2R2U4E2 
": HPAI T(296,24),1,1'0q 
370 HDRAW"BM304,16BR7GOG603F2R2 
3D5 2ER3F 2USF3R2E2U3H6UH":HPAIN 
T(312,24),1,1'0r 
380 HORAW"BM320 . 16R15D15L15U14BR 
2BDR11011Ll1Ul0BR2BDR707L7U6BR2B 
DR303L3U2"'0s 
390 HORAW"BM336.16BR2R11 F2D11G2L 
11H2U11ER13D13L13Ul3BF4GD2 F2 R2E2 
U2H2 L2":HPAINT(344.24).1.1'0t 
400 HDRAW"BM 352,16BD7R2ERE2UEU2R 
D2FDF2RFR2BL15D8R2ERE2UEU2RD2FDF 
2RFR2U8" :HPAJNT(354,26),1,1'0u 
410 HDRA W"BM368, 16R2FRF2DFD2RU2E 
UE2 RER2BL1508R2FRF2DF02RU2 EU 2RE 
R2U8 " : HPAI 1(372,20) .1.1 '0v 
420 HDRAW"B 384,16BR7RD2R5G11R5D 
2R 3R FNU5H1105LGF3RBU8E3BR5BD4F3 
G"'0w 
430 HDRAW"BM400,16BDF4E4F4 E3UG4H 
4G4H3BD6 F4E4F4 3UG4H4G4H3"' 0x 
440 HDRAW"BM416,16R3DL3DR3D L3FR 
3D 3DR3DL3G L3DR3DL3DR3FR3D L3DR3D 

L3BU3ER3UL3UR3UNL3ER3UL3UR3U 3H 
L3UR3UL3UR3BD11FR3DL30R3D NL 3"'0y 
450 HORAW "BM432 ,16R150Ll5BD3 7 L7 
E7NL7R8G7R7NH7BD3ll5DR15 ":H PAINT 
(436 , 2l) , l , l:HPAINT(444,21),1,1 : 

PAl C436,25>.1.1:HPAINTC444.25 
) .1.1 ' 0z 
460 HDRAW"BM448, 16BD3E3BR4G7BD4E 
11BR4G15BR4E11BD4G7BR4E3"' 0A 
470 HORAW" BM464. 16R1503L7NU2LNU2 
l7 NU20Rl5L4D3NR4 l 7NU2 LNU 2l30 R15 0 
3L7 U2 LNU2L7NU2DR1 L403NR4 L7 NU2L 
NU2 L3 '" 08 
480 HORA W" BM480 , 16BD3E3BR4G7B04E 
11BR4G15BR4El BD4G7BR4E3BU8H4B L4 

8BD4 12G3F12BL4H8BD4F4"' 0C 
490 HDRAW"BM496. 16R3 3DFD2l2HLH3 
U3BR15L3G3DGD2R2ERE3U3BD15U3H3 L 

202FDF3 R3B 15U3E3R R2D2GDG3L3 "" 
0D 
500 HDRAW "BM5 12 . 16R707NH7RE7D7 L7 
OF7L7U7LG7U7R7 ~:HPA I T(517 ,19) ,1 
, l :HPAINT(514,26),l,l:HPAINT{525 
,22),1,l: HPAINT(522.29), 1, 1'0E 
510 HDRAW"B 528,16R305R 2R3 2RU 5 
R3BD3D9LNU9RBD3L3U5LG2L3H2LD5L3B 
U3U9R09 U4B R5R3U2l3DR2 "'0F 
520 HDRAW"BM544,16F5R5NE505NF5L5 
NG5U4BU5LR7LG2 LH R2B05LDRBR4F2DU7 
OG02HB 9DG20U7D FD2BD4BR5RF2R 7RE 
R2" ' 0G 
530 HORA W" BM560 , 16R15015L15U1 4FE 
2RF11DG3LH1107E11R F3DG1 1LH3 BR3RU 
LBU7UROBR7URDBD7DLUBH3LUR" '0H 
540 HORAW "BM576 ,16Rl5"'0I 
550 HORAW"BM592 ,16015"' 0J 
560 HD RAW"BM608, 16BD15R15"'0K 
570 HDRAW"'BM624 , 16Fl5 '' ' 0L 
580 REM LIN S 540-730 ORA DESIG I 



N E ME TS FOR KEY COMBINATIONS 
la · ls 
590 HDRAW"B 32,48BD16BR2Rl3GL120 
RllG203R2UR2UR2UR2UR2UR2UR2UR2UR 
2U2l2DRM · l6,+8M+16.-8LL20L2DL2Dl 
2Dl2Dl2DL2DNL2BR16BU8UH5LG3Ll2G6 
" ' la 
600 HORAW"BM64 . 48BD7BR2E2RER20FR 
F202Nl302L6H2U2F303FD2 05GL20HU5 
EU2EU2l5U3DNR3D2R5UE302G2 2U2R3D 
R6UR3BD3BL3L5GLGD2FRFR4EREU2HLBO 
7R4Ll4'"lb 
610 HDRAW"BM96.48BR15R3FRFR2UD3F 
02G3L3HU2E3 ED2RUL2G2LND2H302LU 
H2RERLGL2UD3G02F3NR3GD2 F2HG2 02BU 
10G202G02G03RFRBL302FDL3DR3DFDF2 
R2ER6E3UL3NR80LUL40LUL5UR4UR2DLR 
4ULR2DR3NR5E2U2EU4HNU5L205FHU5 G 
BOBL2L4 " ' lc 
620 HORAW"BM128 , 48BR11BD2GLGLGDG 
604F2DFR3HR2GN03L20L4 UR406RNU40 
RU BR2D2R9U L8UL3U5E2U4LG02GHLHLH 

U2BL3LBR4UHU3BU2BRR2ERERFGD2GD8 
GD6L3URU4 H305R6U2RE2R3ER2E3U3E 

RD4RLU4LU4HUHUH4L2HL9 " 'ld 
630 HDRAW"BM160,48BD6R4 LRER2 F2E 
2F2R5ERER4 R5L30LG02G02L2EH2LGLG 
L4H2EUDGDGOL2EUH2U203G2H2UNUL3Ul 
·• 'le 
640 HORAW"BM192,48BR9BD 2GLG2DNFG 
OF2R20 FE2UL2BU2UFBR20FE3F202G03 

RLULHLHBD3R2DG2UER3D2HE2R OR05G 
OG2E2UEU2RUE2 ER2EREUEU4GND3LGFD 
3 NU2LDL2U 2EU EB 02BL6DRDELBU7BL4 U 
H L4GDGHL"'1f 
650 HDRAW"BM224 ,48BR8B0403G2ROFO 
2NU6RU5F04RU2EU4L3UF2NLDR2DR2G 0 
L03L OR02FBD2 NRBL2BDDBU3LBRHBU2R6 

L2ERE2RLU4G2FO OBU3L2NFD3 2NFD2 
L" 'lg 
660 HDRAW"BM256,48BR18804R2FNLOL 
4NUGOGOGOG OGOGDGDGDGD5E2 L 2UEUE 
UEUEUEUEUEUEUL" 'lh 
670 HD RAW"BM288,48BR10BO R9GFD2G 
02G2DRF2l3GR3FNR3GBD2R3FBL6U4LGO 
2R U2F2LB02R03R2£R3NE2D3RER2ER3N 
U404FDU2EU2EU4HNU9LNU6BL7LE3U3HL 
GFDBR1202FDU7H2RHL202F20BU9G2RGL 
H4NDL4HL3GE2H2R3F4R2UH3R2FR20RNO 
4F3NG E3 LGR3 0RLHG"' li 
680 HDRAW"BM320,48BR20R2FR6FGD2G 
DF3D5GDG3 GL304GDG3LGL8HLH3UHU5E 
3UHU2HER6ER2FR9FRFRD3LUL6U2ER40L 
40NR5G20F3BL402GDG3L4H3UHU2FR10B 
U6NL4HL2BL4L2GR4BU5E3UH U2HER6BD3 
NRLGLR4BR2R4L L2 ": HPA IN (332,72) 
, l,l ' lj 
690 HORAW"BM352.48BR3BD2 RD25R6E 
R3FR2NU23R6G3R8H3R5 U24 0E2 U22 H2L 
G2L2HL5GL4HL6HLBR8UFDF60FOF02FD5 
£06 LNRU6H2NDU2GNU4UHNU4UHNU4UHN 
U3UH2U2LU3BL7804R3BRRBD2NRL2Bl2L 
3BD2R2BR2R5B02L3BL2L4B03BRR3BR2R 
2BD2NRL3BL2L3BD2R2BR2R2BR2RB02NL 
9BR4NR3BU2NRBU2R 
700 HORAW"BR5R3B02L2802RB U7 L3 BU2 
NR3BU2LNR5BU2LR2BR2R2BU2LBL2L4": 
HPAINTC376,77),l.l'lk 
710 HDRAW"BM384,48BR19DF202G2DR2 
019R3U2R5U5L4UR507LG3 2D2L9UHLH4 
R2DRDRSNR6U19R UH2U2E ":HPAI NTC40 
0.78), 1 ,1'1 1 
720 HORAW"BM416,48BR15RSFR3FNR02 
GOGD8RER3 UOGOG7R207RU2 FRFBL18U2 
HUEG2H2LUHU5EUE2RER9FR6U6L9GL2L2 
GLGLGFH5U 4RERER2ER2B016R9NF2L9G 
L3DLGONF LGN D4DBR2N FB R4ERFRFNR2L4 

FR2BOBR3GD2NRL02R4 EUHU2B05BL14HU 
2LGL3 " :HPAINT(426,60),l,l'lm 
730 HORAW "BM448,48BR2102GD5FD4FN 
Ul10UHG2L2U UHUHU4LHLH2U BRllBDL 
4NGFR2BD2L2BD3D2FOBR2NDU2HUBRBGO 
2GD4U4EU2EU3REFD2NFU2HU2HBL3F2L2 
02RBDllBL13HUHU3HU3H2U2HBL6BD15N 
R31802NR31BD2Rl3E2RF2NR13 F2R3 NR8 
" 'n 
740 HDRAW"BM480 ,48BR3RF2RFR2FRFR 
F2 02F R5FRF507G03FGLGL202BU9HUHU 
2E2R2FB03LDRBD11BL15UENR2HUHUHUH 
U3EU2L3H4UH2UH2U2R4U2HF02FDFOFOF 
OF3BU4BRH5U2FR RF3"'lo 
750 HORAW "BM512.48BR12GLG LGLG4DG 
DG011FND3 U2 E2 R3F405G4L2H3UDF3R2 
E2FR R8UR2E4U2LG20 G3UEHEU2EU5H 
U5HU2H3F2E3REUL4GLU"'lp 
760 HORAW"BM544.48BR16G303F02FE4 

UHUHBR4BD4R2FG403R3E2UHGEFEU2NH 
EFGFERUNHOF2 D6GDG2UH2LHLNU 2BD2BL 
03FE3GFDGDFON05GLH2LGF20GD UH2LU 

HL3HGL2DGND5EUE3U7EU4"'lq 
770 HORAW"BM576.48BR9LGERF2R3F2R 
E3UBR703F04GD6GD3G5R2E2F03G2NR6U 
NL4HUL6D R3UER2L2U3L2GD4NRG04BM5 
83,490G03GD8GD5GORONR3GDGD2G2RE4 
UEGD5BR5Ull GD2GEU2E4U2E3U5EU303 
G03L2GLGLGL3G"'lr 
780 HORAW"BM607,48BR7GD4GD17FD8U 
2E2U2ER2U4 U5EU8EU5BL2GD11G06GD4 
"' ls 
790 REM LINES 750-1050 DRAW DESI 
GN ELEMENTS FOR EY COMBINATIONS 

2a-2j AND 3a-3j 
800 DRAW "BM32.96BR20G4L3GDGDGD3 
G02LF3L2HRD5U2LUF203ED2E04R2FD3F 
G9LNG2RE7FDF3DFOREREF2RU2R2F2R3U 

R2FRF2R2L2H2LHLH3LGL6HLHLH48R3U 
3LH4 L OR4HUH 2L2ND3U3H UH LHL DBR 
70NGUH2U3EU2 4R3FRF 2DFOR5UEFRUHU 
H5L L8B016R7D2G2LH3RGNDL2DBR13DE 
R2 E3NOEU3 LH3 
810 HDRAW"03F02G2L3D R308GD3FD3 
G2BL8 3HNL3BR5R2 ULHL3BL3BUER7UL 
H2R3 NGENUR3U2RU3BL11LH2GUL20E3ND 
NL2R5D2GBD11BR4E":HLINE(35,141)
(76,143),PSET.BF 
820 X=32:Y 96:HPAINT(X+24,Y+2),1 
,l: HPAIN T(X+37 ,Y 14),l,l:HPAJ T( 
X 25.Y+17) . l,l:HPAINT(X+27,Y+37) 
, l ,l :HPAINTCX+l 4,Y+43).1,1:HPAIN 
T(X+l7.Y+25).1,1 ' 2a 
830 HORAW"BM32.144BR28804L5GL4GL 
GLG2ND4LGOGD4LGD20GD5F2DFL3DR6NR 
6G2L2DGR3E L2FDGD2G5LR10URUHUEHU 
2RF2RFRF2R2DRLU2NHR2ER40G2DRFNL1 
7R13HUHUL4HL3 L8H HLH4U2N LRFREU3 
HUHUHU2G20GHU2HLGHU3E3N02EUHBR5G 
05 D 
840 HORAW"R30U2R6GDBL2LBR30FDNR2 
02 R202 R2GDR6L2HU6HND3U2BR302NF 
ENR BU2R2EU2H U2NHFRFO 03F2DFD3HGD 
2NRL2NU50G02GOGOGDBL3BU3L2BU3LGE 
R6 2BU27LH LFRF2RGF NR f2DBL16UEUG 
2 F02N LD2N FDL2 
850 Y 144:HPAINT(X+15.Y+34),1,1: 
HPAINT(X+35.Y+41).1.1 ' 3a 
860 HDRAW"BM80,96BR22BDNR4GL2GL2 
GLG3LGLGD2FDGD3F2R2HLG2DGD3F02GO 
3GD4GD2GOFR RFR2FR6ER2 RER3EUEU2 
UE6U 6H3RE2RF03FD2GD F2RE2UH2NLU6 

EUEH4UHU4H3L3HL3BD6RFNG2RF302FNG 
305GH2U2HUHNE2 3LHLNE3L2 U2 L5NU2 
LGL2GNL2EU HUERENF2R4ERND2R2 FRF 
870 HDRAW"B0804G2NL2E3NUD 4NEDG3 
LGNLE4U3HD4G3NUL7H3NRHUR3UL2URU2 

UR2UR5UL3B04NR2 L2GNR4B L5U H3NL2F 
30GOGD2GD L2FR2ERBD3RG2L4U2NLR4D 
RBD50FD2FOFBL10EUEUEU2BL3UNED2GO 

OUBR16HUHUHUBR5UNHOFOF " :HPAINT( 
106,l00),1,1'2b 
880 HORAW"BM80,144BR22B02G6DGOGO 
GLGD3G208FDF3R202L3G3LG304R42U3 
4LHLH 2HL2HG02GDG3L5H3UL6GLGD2FN 
DE3R4FGFGLBL3E2RBL10 02EUE4R5NFH 
2NDR2ER2E3UEU8H3L2HL4GL2F3R2F303 
G2R3EGL9HBR3NR4HNR6U4 GER2 03R D 
3R3N03FNL3 
890 HORAW "ND2U2R2GR20ER408F2LGL3 
NHD3L3R DR5 U2N R2LNL2U3BR4UE2RD2G 
E2RE3U5E U7 LDG DG2DR207 HD2LOLU4 EU5 
L2GFGDGL4U2 R4UR5 HBU6ER2EF RLHUHU 
HUH6L5 BD13NR8L4HL2": HPA INT( 118. 1 
63),1, 1 '3b 
900 HD RAW"BM128.96BRB012R22E R6ER 
2ER3ER2ER502G2LGLGLGLGL3G3R202FD 
FDR3ER2ERE2U5HL2G2DGL8GOG202LGR1 
40G L15G20R2 DG L3HE4 L4 HE R6HUH2 UH2l 
12G2LUHLF4U2FDR2F5GDR2DGL3HE4 NR2 
H2EU3 H2G D5 NHNDF2 L5H2L3 FR3 U6 
910 HDRAW"ER3U2LUR5DGFRE3R110G20 
G2DGU3 RH2LNF2LF30H4L206G8U11L15 

UR4DR9ER15 l3E R3N02ER2ERER2 E2 " 
:HPA INT( 169. 106) ,l.l:HPAINTC158, 
118).1.1 '2c 
920 HDRAW"BM128. 144BR25BORFR04GH 
2U ND2BL3EG2DF2DGD2R4 UNHEUE2UHU 
R2FOFDGHGDNGROGD2 L3F403FD4G04 0 
5F2 LEROG2L2HU H3UHE3G FD2 UBL3 L3GO 
7G2H2U7G20GDG2HU4EUENR3H2G02U2EH 
LGLG3 LHU2E3RF NG2HER2N02 UHG L2U HL2 
DNR2 2L3HU4 R2DR2FR2NOU2HLH3GON 
2NDH2l 
930 HDRAW"U2ER2 3RFR2ND2U2H5E2L3 
GD2F4BR3REH4U5RFE2UER2DGDFNF2G2N 
H2RNF2GFD2NR3GH2UHUBR200GOGFE3UE 
F2NGSH2R3FD2G40GLRERE3R2FD2L2DG5 
L R2U ER2F04GL3E2N 3UL2G2LOFRF3 

D2GL H3 ENHFBL11HL4GBU3 LH3B U2LURBR 
6G2R6H L3HNLUL2EBD19U5NL 
940 HDRAW"R2 F20FOF2EU3 BL17GOG L2H 
2URFRUEU4BU4BR8R7E3BU2RULBU3BLUH 
LGOBL6UHLGOBU4BR2REBR4FRBR6BU8 R 
D2BD12R E3 "'3c 
950 DRAW" BM176. 968015011 R2U ll LN 
08R309LER3F2RFNU5R3NU5R3NU50R2EN 
U4EFREFRENH2FREU H3DFRE2 NH5 ER8NU 
9DRF UllR2UllLN01 0l7 Hl3HLHL2HLHL 
3GHLG2LGL2G GL2GL4BR22DNF2UHUHG2 
L3UE2BD10BL3L8GL2 " '2d 
960 HDRAW"BM 176 ,144BD34FDF5RS U2E 
U4H4U3LGD3F202L2HNENU13LHUNEHG 0 
E2UE2U5R7U3HU3NG5UHU3ER3ER4 R5ER 
305R2F2DFE2UEU3HL2GLG 2UE2RERER2 
F30 FDFD2G04 F04ERDFDFOFD13L4UHU2H 
U2HUHUHUHU2R2ERBL4UHLD12 22 2U 
2 H HER E2RE2NL4U LHU2 HU 2H3F05F06G 
L 
970 HORAW"GlllGLGLG2BU7 2NHR2 FRF 
NR2BU2UBR6RBF2NLERBR2BURBU3GBL2G 
LBU3 LR R2BU3LG L2B 2BOLG2L2BU3GL 
BU3REREBR2RERBR3RBU3NRGLB 3GL3BL 
2BOL3B011BR3REREBU6G l R2BR2BUR3 
BD11BL8L":HPAI H22 1,184). 1.1 '3d 
980 HORAW"BM224,96B039BR47LGL2H5 
G02LRF4R2NU R3LU2RLD2L2DGD2B 3U2 
E2G3L2GBL14HUE2UE6UE10UE3UE5U503 
LH3 UH7G6 F3E3 F30 20G4DG9DG30G11F2 
" ' 2e 
990 HDRAW"BM224 . 144BR18F3DF5U2 E6 
RER2BL13F50GOG304FD3F302FD11G20G 
202R2FR7FRFR2FR6U2H4L2HL3HL2HU2E 
U2R2ER2£2 R3ERLG20GOGD3R3FRBU9BL 
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6E3REUE U3LHL2HU2EUE4UB 267 .14402 
FDGL2HU2HU"'3e 
1000 DRAW"BM272,96BD43BRLRFR2FD 
2BU 6R2E3RUE2ND 12U3HUBL3G9D2NR4U2 
E9UE3R2F2NED5ND5R2 U304G LDFD5FND 
EU2EU4EU7 HNL2 E3L6H2U 3NG2RU2RL4G 
LRER2U3EN F2H L5GER5FER3 RLHU2EUER 
ERE403FRFR2 URNRDG2 DL4HL3 H2LGDFR 
R3 BD2 LRBU2FR3 FR4 H3L3DBL3LB R4 02 
L4 R3D 
1010 HDRAW "F2D L2R2FRFHLHL202L2R 
2FRD2 FDUHU2L2GLHFDF02 U2H L5H2B019 
GER3EUEFEFEFD2l2G LRER130 UL 11U2E2 
UE3U3R2U5LRD8GDGDG2DBU10BR4REFGO 
FG2DG2DGBM272,108 E2BD2R3 "'2f 
1020 HDRAW"BM272,144BRSGDGOGDG20 
3BDllFR2F2D2 L3 NH3R FGLGLBD403R5FR 
3 2NR35F3DGLHL2HLHL3H L2B U7R3E6L 
H2RF2R4EU4 HU1 5Bl2BU902 2RND5R30 
D36L2 U4 L28ER2ER3EREREBL5L2G LU "' 
3f 
1030 DRAW"BM320.96BR20BD14D FE R3 
FOG4 DGD2 03L4GLD3G05FDF 4DFDN F3UH 

120 .......... 244 
180 .......... 153 
END ........ 125 

Li tin 2: GE STR 

10 ' GE STR * 
20 ' BY H. ALL EN CURTI S 
30 ' COPYR IGHT 1990 
40 CLEAR500: DIM I$(1 ) 
50 A $(1 )•"1: BOR DE R ( ORIZ . 16 
DOT DESIGNS) 
60 S$(1)=STRI G$ (39.93) 
70 AM${2 )•"2: BORDE R ( ORIZ . 32 
DOT DESIGNS) 
80 S$ (2) STRING$(19,93) 
90 AM$ {3)•"3: BORDER (VERTICAL) 

Li ting 3: GENM L T 

5 REM GE MLT 
10 CM P: IOTH40:C LS3:LOCATE8.2:AT 
TR0.2: PR INT"G ENERAT1NG ML ROUTIN 
ES":LOCATE6,5 : PRI T"NOW GENERATI 
NG SCREEN DUMPS " 
20 LOCA TE0,8 
30 OIMSS(l7),C(17) 
40 x- &H1200 
50 S$(0) "1 314 8D3027028A018D27 
27028A028D2127028A048D1827028A08 
8D15 ":C(0 )•1763 
60 SS< 1 )•"27028A108D0 F27028A208D 
0927028A408A807EA285308850E684D4 
5039 ":C { ) 26 7 
70 SSC2)-"C68007508DC0045026FA39 
861B8DE686108DE24F8DDF86502 0DB86 
1 B9r': C ( 2 )-3652 
80 S$(3)="528D338DE98D2A80DA3341 
0A5126F88D1B20008E7273BFFFA28DC8 
3341 ":C(3 )•3319 
90 SS (4)="0A5126F88D09860080B10A 
5226D6393388151E32C63CD751398E70 
71BF": C<4>•2850 
100 S$ (5) -"F FA2398 E0EF01El434108 
D1B86188DB58D2380DE200080E4801B8 
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UHU3 U3EUEU ER2DU R3GDGDFD2F3DF8RB 
R11B U13LHLHL2HL LHLHL2H NL5B U1 4B L 
2l2 EBL7GOU 2R4ER8GF2D2FD8GD2 F2 "' 
2g 
1040 DRAW"BM320,144BR24F7R FRF13 
D6 L4DL3HG2D2RER40FDR2U2RBU3GL2BR 
3BU8H5U3HU3HU4ENR6H3LR 4RFRF2BL2 
2NU5D5FD4FD2LD4L2GL5UD2L2D 2R2U R3 
FR2ER2L2GL2HD2 LD RERFRER6ER L LU4 
H3FRFR2 EFR3U3L2U5NU3L4HU2"' 3g 
1050 HDRAW"BM368.96BD34F3R F4DF4R 
F"'2h 
1060 HDRAW"BM368.144BD3R6 ER2ER2E 
RD F402NL2RDF4D l 2H R2D 3DN L2DF2DF 
Dl3HLH2LH2LH2LH2L2H2LNDHLG2 LRE2H 
LH4BD2 4RU R4U NRH L2 U2R4HLHL2 H2F2R2 

RF2RE2NU10F2RDFRFR3DFR3UE U 2UH4 
F2R2FR2 U"'3h 
1070 HDRAW"BM416.96BR47BD L3HL3GL 
2GL2G2LG3DG2 D2G D2GD3GD7GDFDSG4D2 
F3R2ER2DGDGBU6 LR2U2H2NL2F2 E2U2 U 
6EU4E2UE2RERER2ER2 4BD9GBD3DG3LG 

2G7DGDBR16BU11LDGDF RGD2G2DFDGD 

100 FOR I=1 011:S$( 3)•S $(3)+CHR$( 
93)+CHR$(94): EX T:S$(3)=S$ (3)+C H 
R$(93) 
110 AM$(4)-"4: ADDRESS 
120 WIDTH40 :CLS:LOCATE 5,8:PRI T" 
PRINT YOUR STR ET ADDR ESS " : LOCAT 
E5,10 :L I NEI PUTS$(4) 
130 CLS:LOCATE5,8:PRINT"PRI YO 
UR Cl Y, STATE. AND ZIP":LOCATE5 
,l l : LINE INPUTQ$:S$(4)-S$(4)+CHR$ 
(94)+0$+CHR$(94)+CHR$(94) 
140 AM$(5)="5: LETTE R CLOSI G 
150 S$(5)="Sincere1y yours,"+STR 
ING$ (3. 94> 
160 CLS:LOCATE8,8:PR I NTHPRI T YO 
UR NA E":LOCATE8 .10:L INEINPUTQ$ : 
S$(5) -SS(5)+Q$+CHR$(94) 
170 A $(6)-"6: PHRASE OR SE TENC 
E 
180 CLS:LOCATE2.8:PR I NT"PRI T SH 

E7A7B":C (5)=3134 
110 S$(6 )-"BFF FA235 101 410F6F39C 
6F ED76F8612CE40001F327 EA2852000C 
6788C":C(6)-3147 
120 S$(7)-"C6F08CC6508 4000A6C0A 
780A6C0A78 05A26 F5398E0EF01E14341 
08DD0":C(7)-3661 
130 S$(8)="17 F698017200017FF9B8 
0104Cl7FF5E861E8DC7800220AB860D2 
0BF30":C (8) • 2885 
140 S$(9)=="C90190C6504FA780A7805 
A26F939860E9752803821E517FF6Al7 F 
F 933":C(9) 3305 
150 S$ (10 )-"4 0A5126 F7 17 F598D2B 
17FF0B33410A5126F717FF4B33C9FDD0 
8D1Dl7 " :C(l0)-3032 
160 S$ (11)-" 933410A5126 F717 FF 
398DB40A5226C7398670B7FFA2398671 
20F886 " :C(11)•3601 
170 S$(12)="7220F48 0 F01 E1 43410 
8DE98D258DEB8D218DEB801D17FF4380 
9CCE40":C(l2)-3464 
180 S$(13)-"C81 32860080958DCF8D 
3980D1803580018D3 11 6FF1C2000C602 
C 4028":CC13)•3195 

2FRN EDGL3U2D2GD"'21 
1080 HDRAW"BM416.144BR41FD4GDG2L 
F5RFRFB D11 LH L2H L2HLHL2HLHNL4E2UE 
U6RE2G2L2G3B07L3GFDG2L3HNH5U2E2R 
2H3B L6ND2U3ER R3E2U2HBU2E2UDG2LG 
4DNF2BU3HU4ER3E2UE"'3i 
1090 HDRAW"BM464,96BDER3F6D4HLGH 
L3H NL2G2BR7D2G OG3NL2D3FD5GFR2U 
G2 L2 HGBD3BRF5RFR D6RER2ER2 EU 5EH 
LGEREUHGLUBR4G 2UH6BL2LG2FREU2BU 
2BLL2NG3BR5BDU2HUHU HU"' 2j 
1100 HDRAW "BM464 . 144BR9D3GD2F3R 
RFR2F303G2L11HL3HLHBD11R15ER2ERE 
4UEU 2UH LRFDGDG3LGL2 "' 3j 
1110 ON BRK GOTO 1130 
1120 GOT01120 . 
1130 WIDTH40:CLS: OCAT E2. 10:PRI 
T"DO YOU WANT TO SAVE THE J UST 0 
RAWN SCR N? (Y/N) "; 
1140 K$-INKEYS: IF $-'"'THEN1140E L 
SEIFK$-" " OR KS="y"THEN20 ELSEE N 
0 

ORT SEN TE NC E OR PHRASE " :PRI T" 
THAT YOU MAY OFTE USE, SUCH AS" 
:PRJ T" A NEWS LE TTER TITLE. (U 
SE ft TO":PRINTH SIGNAL CARRIAGE 

R TUR )": LOCATE2,12:LI NE I PU TS $ 
(6) 
190 CLS:LOCATE2 ,8:PR I "INS RT T 
H FILE DIS IN YOUR DRI VE ." :LOC 
ATE10,10:PRINT"THEN PRESS ENTER. 

200 K$=IN EYS : IF K$ • "" THEN200 
210 CLS:LOCATE 2.8:PRI T"THE FI LE 

STR/ OAT IS NOW BEING SAVED. 
220 OPEN "0",#1 ,"ST R~ 
230 FO RI-1T06:PRINT#1,AM$ ( l): EX 
T 
240 FO RI-I 06:PRI NT#l.S$(1):NEXT 
: CLOSE/fl 

190 S${14)•"8E5 0086 28975IA6C0A7 
800A5126 F833C8283088285A26EB39C6 
0 CE5E " :C(14) 3106 
200 S$(15) "A08E40C820 E0C60420 F4 
2000C603CE50388E400020D0C606C E5 D 
3820F4 ": C<15)•3169 
210 S$(16) "C602CE5F6820ED8E0 EF0 
1El4341017FED717FF2 FBD1117FF688 D 
0C 17F F":CC16)•3 176 
220 $$(17)-"69800720850102030405 
8E5EA016FF0B":C(17)=1 11 7 
230 K 7:N 50:GOSUB570 
240 LOCATE4,5:PRI " OW G N RAT 
NG DESIG OPTIONS" 
250 GOSUB580 
260 X=&H1000 
270 SS(0)="8E0EF01E1434108E7071B 
FFFA2C 7C004F5F1F023626118340002 
6F88E":C(0)=2758 
280 S${1) "7A7BBF FFA235101E41390 
103000045044 F045E0460048E0EF01 El 
43410":C( 1)-1959 
290 $${2) "8E7071B FFFA2C6600750C 
E7C444F5 1 0233C8BC3626362636260 
A5026":C(2)=3012 



300 S$(3) "F3318CCOA6A430B64A810 
826024A4A974FE6213D3085964F48484 
89750 .. :C(3) 3007 
310 $$(4)-"A63F4A2633D64FA680A7C 
05A26F9C650004 F308533C50A5026 EB2 
061A6":C(4)•3367 
320 S$(5) • "845F482402CAC048 2402C 
A30482404CA0C2100482402CA03E7C03 
94A26":C(5)•2357 
330 S$(6)•"1F064 34048DDB8DDB300 
135045A26F3C650D04 F3085D04 33C50 
A5026":C(6)-2986 
340 S$(7) "E32023D64F34048DBC E7C 
84FBDB9 E7C84F300135045A26EDC650D 
04F30":C(7)-3402 
350 S$(8) "8533C533C50A5026DDA62 
21027FF25866097508 5E448D50A60B8 
04EE7 ":C(8)•3138 
360 S$(9)-"80D64FE70A8044A6098D4 
2E780064FE7088D38A6078D36E780D64 
FE706":C (9)-3598 
3 70 S$ ( 10 )-''8D2CA6058D2AE780D64 F 
E7048020A6038D1EE780D64FE7028014 
A6018D":C C10) 3293 
380 SS(11)-"12E780064FE781308848 
0A5026B116 FECCA684D74F5 F482402CA 

Li ting 4: GENM LE 

10 PCL EAR1:CMP:WIDTH40:CLS3: OCA 
TE8,2:ATTR0,2: PRI NT"GEN ERATING M 
L ROUTINES":LOCATE6 .5:PRJNT"NOW 
GE ERA TI G SCRE DUMPS" 
20 OCATE0.8 
30 DIMS$Cl3),C(l3) 
40 X-& 1200 
50 S$(0J-"1F314F8D3F27028A808D36 
27028A40803027028A20802A27028A10 
8D24":C(0)-2063 
60 S$( 1)-"27028A088D1E27028A048D 
1827028A028Dl 227028A017 EA285C680 
D750" :C ( 1) • 2268 
70 S$(2)•"8DC4045026FA39308850E6 
84045039861897528[7 07 BF F A21700 
B08D":C(2 J•344 7 
80 S$ (3)-"2A800C33410A5126 F8801B 
20008E7273B FFFA280CA33410A5126F8 
8009":C(3J-3061 
90 S$(4)-"86008DBB0A5226Dl393388 
151E32C63C075139860C97528670B7 FF 
A28D":C(4) ... 3136 
100 S$(5)•"748DEE8 DA033410A5 126F 
8800F8671B7FFA28D9133410A5126 F88 
DD033":C(5)•3679 
11 0 SS(6) • "C9 FD808672B7FFA217FF7 
D33410A5126F78DBC860DBDA2850A522 
6C139":C(6) • 3665 
120 S$(7)-"8E0EF01E143410C6FED76 
F8D24CE40001F32200017FF678D298E7 
A7BBF":C(7J-2993 
130 S$( 8 ) "FFA235101 E410F6F39809 
4CE40281F32BD8Dl0 E63410308C208Dl 
13510":C(8)=2503 
140 S$(9)="393410308C2020F434 03 
08C23 20EDE6802708A680BDA28 SA26F 
83902":C (9)-2799 
170 K-9: -50:GOSUB700 
180 X X+31:FORI=0T059:READA:POKE 
X+I.A:NEXT • 
210 LOCAT 4,5:PRINT"NOW GENERATI 
NG DESIGN OPTIONS" 
220 GOSUB710 
240 X•& 1000 
250 S$(0 )=-"8 E0E F01El434108E7071B 
FFFA2CE7C004FSF1F023626118340002 

014824":CC11) 3179 
390 S${12)•"02CA02482402CA044824 
02CA08482402CA10482402CA20482402 
CA4048":C(12)-1962 
400 SSC13)•"2402CA8039":C(13)-42 
5 
410 K 13:N 270:GOSUB570 
420 LOCATE4,5:PRINT .. NOW GENERA 
NG HA LF SCRE N 10" 
430 GOSUB580 
440 X=&H 00 
450 S$(0)="34761F52313A1E428E707 
2BFFFA28D188E7A7BB FFA28E7 173BFF 
FA28D":C(0)=3741 
460 SS(1)="0A8E7A7BB FFFA21 E4 235F 
68E4000C E6000A684 6C4A7C0E7808C6 
00026 .. :C< )-3624 
470 SS(2)-"F339108 E0 F01E428D1CC 
628A6C0A780 A26 930882833C8280A5 
026ED":C(2)-3125 
480 S$(3)-"8 7A7BBFFFA21 42398£7 
071BFFFA2C E5E008E4028C6600750391 
08E0E":C (3)•3487 
490 S$(4)- "F01E428DE7C628A680A7C 
05A26F930882833C8280A5026ED2 0C91 
08E0E":C(4)=-3261 

6F88E":C(0) 2758 
260 S$(1) "7A7BBFFFA235101E41390 
103000045044F045E046D048E0EF0 1E l 
43410" :({1) 1959 
270 S$ ( 2 ).-"'8E7071B FFFA2C660D7 50C 
E7C 444F 5F1F0233C8BC3626362636260 
A5026":C(2)-3012 
280 S$(3)•"F3318CCOA6A430B64A810 
826024A4A974FE6213D3085964F48484 
89750":C(3)-3007 
290 S$(4)-"A63F4A2633064FA680A7C 
05A26 9C650004F308533C50A5026EB2 
061A6":CC4)-3367 
300 SS(5)-"845 F482402CAC0482402C 
A30482404CA0C2100482402CA03E7C03 
94A26":C<5)-2357 
310 S$(6)-"1FD64F34048DDBBDDB300 
135045A26F3C650004 F3085004F33C50 
A5026 " :C(6)•2986 
320 SS(7) - "E32023064F34048DBC E7C 
84 8DB9E7C84F300135045A26EDC650D 
04F30":C(7) 3402 
330 S$(8) "8533C533C50A5026DDA62 
21027Ff25866097508E5E448050A6088 
D4EE7":C(8) 3138 
340 S$(9)="80D64FE70A8D44A609804 
2E780D64FE7088038A6078036E780064 
FE706":C(9) 3598 
350 S$(10)="BD2CA6058D2AE780D64F 
E7048D20A603801EE780064FE7028014 
A60180":C(l0)=3293 
360 S$( 11 )-="12E780D64FE781308848 
0A5026B116FECCA684074F5F482402CA 
014824": c ( 11 )-3179 
370 S$(12)="02CA02482402CA044824 
02CA08482402CA10482402CA20482402 
CA4048":CC12)-1962 
380 S$ ( 13 )="2402CA8039": C (13 )•42 
5 
390 -13:N•250:GOSUB700 
410 LOCAT E4 ,5:PR INT"NOW GE ERATl 
NG HALF SCRE EN IO" 
420 GOSUB710 
440 X•&HF00 
450 S$(0)-"34761F52313A1E428E707 
2BFFFA28D188E7A7BB FFFA28E7 173BFF 

500 S$(5)-"F01E428E7077B FFFA2808 
C8 7A7BBF FFA21E4239 ":C(5)=2746 
51 0 K•5:N-450:GOSUB570 
520 CLS5:LOCATE2.8:PRINT"INSERT 
THE FILE DISK IN YOUR ORI VE.":LO 
CATE10,10 : PRIN "TH EN PRESS E TE R .. 
530 $ I KEY$: I FK$=""THEN530 
540 CLS5:LOCATE7,5:PRINT" 0 SAV 
I G ML ROUTINES":LOCATE7,7:PR I T 
"I FIL E CA LLED MLR/BIN":LOCATE2 
0 . 10 
550 SAVEM"MLR/BIN".&HF00.&H13FC , 
&HAC73 
560 CLS3:E D 
570 FORI•0TOK : FORJ-1T029:PRINT". 
";:A$•MID$ ($$( I ) , 2*J-1,2 ) :A VAL( 
"&H" AS):C C+A :PO EX ,A:X-X l:NEX 
T:IFC<>C(I) THENCLS3:LOCATE8.12:P 
Rl T" TYPING ERROR IN LINE";N+l0* 
I:ENDELS EC 0:NEXT:RETURN 
580 LOCATE0,8: FORJ=lT014:PRINTST 
RI G$(40.32); :NEXT: LOCATE0.8:RET 
UR 

FA28D" :C(0)•3741 
460 S$(1 J-"0A8 7A7B BF F A2 1E4235 
68E4000CE6000A684E6C4A7C0E7808C6 
00026":C(l)-3624 
470 S$(2)-"F339108E0E F01E42801CC 
628A6C0A7805A26F930882833C8280A5 
026ED":C(2)=3125 
480 SS(3) "8E7A7BBF FFA21E42398E7 
071BFFFA2CE5E008E4028C6600750391 
08E0E":C(3)=3487 
490 S$(4)="F01E428DE7C628A680A7C 
05A26F930882833C8280A5026E020C9 
08E0E":C{4)=3261 
500 S$C5)-"F01E428 E7 077BFF A28D8 
C8E7A7BBF FA21 4239":CC5)=2746 
570 K-5:N-450:GOSUB700:GOSUB720 
580 CLS5: LOCATE7,5:PRINT"NOW SAV 
I NG L ROUTINES":LOCAT E7 ,7:PR I NT 
" IN FI LE CALLED MLR/BIN": LOCATE2 
0.10 
590 SAV "MLR/BI ",&H F00,&Hl 380. 
&HAC73 
600 CLS3:ENO 
700 FORJ-0TOK:FORJ=1T029:PR IN ". 
";:A$ MI0$(SSCI),2*J-1. 2):A VAL( 
"&H" A$):C-C+A:POKEX.A:X-X+l:NEX 
T: IFC<>C( I )THENCLS3: OCATE8,12 : P 
RINT"TYPING ERROR lN LINE":N+l0* 
l:ENDELSEC=0:NEXT:RETURN 
710 LOCATE0 .8: FO RJ- 1T011:PRINTST 
RING$(40.3 2) ;: EX :LOCATE0.8:RET 
URN 
720 C SS : LOCATE2.8:PRINT" I SERT 
THE FILE DISK I YOUR DRIV E.":LO 
CATE 10,10:PRINT" THE PR SS EN T R .. 
730 K$= I K Y$: I FKS-" "THEN73 0ELS E 
RETURN 
800 DATA 2.2 7.49 ,0 .0,0,0,0,0.0 
810 DATA 5,27,42.1. 192 .3.0,0,0,0 
820 DATA 2,27.50,0,0,0 ,0,0,0,0 
900 DATA 5.27,49 , 27.108,7,0,0.0, 
0 
910 DATA 5.27 ,42,6, 128,2.0.0,0,0 
920 DATA 5.27,50,27.108,0.0.0,0, 
0 
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Turn of 
the Screw 

On CoCo • 1me 
by Tony DiStefano 
Contributing Editor 

subje t f r th n t few in taJlmem f all f the 

Ton Di tefano i a well-knm1n early spe
cialist in computer hard~-t are proje rs . He 
live in \al Oue I , Quebec . on · s u ·er
name on Delphi is Dl 0 . 
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"Turn f the rew." 

has lack d i · th 
e d , however, need a way of all win 

the CP acce to the time ount rs. And the 
battery and cry tal are n eded. o what d 
we need. A hip that h P memory-map 
apabilitie , and a battery and ry tal. 

While there are many uch chip n the 
market, the r al-time I k chip cho e i 
th OKJ M M 24-B. Thi i a MOS devi e in 
an 1 ~-pin IP package. Figure l how th 
pinout f th M M 2428 chip which from 
thi point I will refer to a th RT . Th RT 

look very much like other m mory-mapped 
de ic . It hru addrc and data line and 
the u ·ual read/writ chip-enable tuff that 
memory chip h e. In fact, the RT i 
c ntr lled in the arne way a a memory 
d vice - you read from and \! rite to it 
u ing the load and tor a ·embler c m
mand or PEE and POKE in BA 1 . oHow
ing i · a pin-by-pin de cription of thi RTC: 

Pin 14 13 12 and 11 - o . Dt, 02 and 

igure 1 



to dd" 

int 
that 
tied 

Pin 10-th *WR signal. Thi input-only 
pin ignal th RTC that you are writing data 
int the RTC. With th election of 1 and 

pen -collector 
output i · the randard interrupt. It i oft
war -controlled and i u ed t ignal the 

P when a predetermined amount of time 
ha pa cd. 

Pin J 6 and 17- T an • T. h e are 

Regi ter 0 - 1, th 1- econd digit 
regist r. 114 data bit are u ·ed and have a 
count alue fr m zero to nine. 

R gi ter 1 - 10, the 1 - ec nd digit 
r gi ·ter. nly DO to 02 are u ed for a count 

al u f z r t five. 
R i ter 2 - MIJ the !-minute digit 

rcgi ter. hi require all4 data bit , with a 
count alue o zer t nin . 

Re i t r 3- MilO. the 10-minute digit 
regi ter. Only DO to 02 are u ed for a count 
value of zero to five . 

Regi ter 4- H 1, th 1-hour digit regi -
t r. It all ws a unt value from zero to 
nine, and all ~ ur bit are required. 

Regi t r 5- the fir t multi-u e regi ter 
i called H 1 o. DO and D 1 are the 1 0-hour digit 
regi ter. he count value i zero to two. 02 
i th P /AM indicat r. 03 i not u ed. 

Regi ter 6- Dl, the 1-day alue. All 
f ur bit are n eded to hold a alue fr m 

called Y 1. Four data 
unt al ue f zero to 

ntry allow zero 

Tl TO Period 
0 1/f:A) econd 
1 1 . e ond 
0 1 minut 

1 h ur 
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Barden's 
Buffer 

Z Assembler G 
by William Barden, Jr. 
Contributing Ed itor 

neral 

t p in Writing an embl. Program 
A pre iou ly menti ned, writing an 

a embly-language program i much more 
difficult than BA rc, bur rh reward i p d 
- up t hundred. f time fa ter than 
interpreti e B 1 and dozen of time faster 
than o -9 •• BA IC09. J u t what are the steps 
in writing an a embly-languagc pr gram? 

The fir t tep i to de ign the program. 
Put d wn n paper what y u want th 
program to do. Thi might involve fl w
charting th program, or li ting a tep-by-

Bill Barden has written books and hun
dreds of magazin arti les about small 
computers . Hi newe 1 Color Computer 
proje t, Connecting the Co o to the Real 
W rld, i a book of CoCo inteffacing proj
ects. He ha over 20 ears e.).perien e in the 
industry on s terns rangin from main
frame to micros. 
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tep equence of in truction including any 
program 1 ops. 

ext, create the ource code for the 
program by entering the a mbly-language 
listing. That's wh re M come in. Thi 
program provide a imple way to enter 
hort a embly-language program . A -

s mble the program (by pres ·ing Fl within 
EZASM to tran late the li ting (mnemonic 
and label into machin language (one 
and zeros). Y u '11 need some kind f guide 
a to what the individual in truction do. 

here' pi nty of material on thi in the 
pa e of THE RAI BOW. AI o get the offi
cia! torola guide to the in truction t of 
the 6809 (contact otorola, Inc., 3501 Ed 
Blue tein Blvd., Austin X 7 721 ). Y u 
may al be able t locate an out-of-pr"nt 
book I wrote for Radio hack called Color 
Computer A mbfy Lan uage Pro ram
ming, which provide a tutorial geared to 
the o o. nfonunately I have only one 
fil py at this point and an t upply any 
copie. 

uring the de elo ment of your ma-
hine-language program, you'll probably 

encounter a embly error . The e are indi
cated by hort me age on the line where 
the err r o cur. It may b nece ary to 
rea emblc everaJ time t get a clean 
li ting. Simply overwrite the te t, add new 
lin s, or d 1 t bad lines in the proce s. 
lere' a recap f ZA M' key : 

p Arrow - moves the cur or up on 
line at a time. 

Down rro - m ve the ur or down 
one line at a time. 

Left Arrow - mo e the cur or one 
haracter to the left. 

Right rrow- move the cur or to the 
right one character. 

CLE R - clear the screen and the as-

d ook 

mbl d data wh n pre e twi 
H - p Arrow - delete the line at 

the cur or' current po ition. 
HIFT-Down Arrow - in ert a blank 

line at the cur or po ition. 
Fl ~ a emble the urrent text and 

save the our e and object code. 
F2 - read in a p.reviou ly writt n source 

input file. 

When y u have a clean li ting with no 
a embly error the re ult i an object file 
on di k that an be load d int mem ry 
u ing the Disk BASIC LOAD c mmand. Load 
the program, either from B 1 or a a 
tand-alone pro ram and try it. Chances 

are it won t work prop rly the fir t time 
and you' 11 have to rethink some of the code. 
Chan e the ource code required , and 
reas emble to generate a new loadable file. 
Keep at it until the program wor . It may 
be nece ary to edit, a emble and d bug 
everal time to get a workin pro ram. 

The debugging tep are probably the 
mo t painful proce sin a embly-language 
programming. D A M+ ha a very intera -
tive debugger. You can et breakpoint 
throughout the program to ee if you ve 
u ce fully reached certain ection and 

then inve tigate regi ters and memory lo
cation . With EZASM you don't hav the 
interactive debu ging capabilitie of 

DTA M+. But you can ace mplish similar 
thing w · th careful planning ven though it 
may take a little long r to d o. 

The 6809 Instruction et and EZASM 

The 6 in truction et n i t of about 
60 different in truction that perform rudi
mentary operation . There are everal reg
i ter within the 6 09 that are e entially 
internal memory location . addre able by 
letter. The A and B regi ter are general 



LOY 1f 
OA +032 .X 

A 1nerican Computing 
Equipment 
P.O. Box 39281 

Louisville, K Y 4 233 
(502) 459-7966 

1-800-346-2194 
24 Hours. VISNMC/Check 

Shipping: US $3, Canada 
Other Countries $7 

C.O.D. add $4 
KY add 6% sales tax 

SUBS G 

SUBB $7 FEE 

If th valu 123 i imply a on tant 
valu , an imm diate addre ing mode uld 
b u e in:tead: 

SU BB 11123 

Jump and bran he ace mp1i h the m 
action. a GOTO and I F/T HEN GOTO in B 
1 ; they tran fer control to an th r instru -
tion in a diff r nt 1 cati n in the pr gram. 
The path of execution i therefore altered. 
Th re ar two type. f jump r ranche . 
Unconditional jump JMP , LBRA alwau 
tr n er contr 1 ro the pccif ied 1 ation. 
Her ar two~ rmsofun nditionaljump : 

JMP G o to cation G 

J MP $7F · E (go to L ati n 7FEE) 

LBRA G ( 

NEW! Graphics Oriented Assembly Language 
A brand new language from a brand new Color Computer 

supporter. GOAL (Graphics Oriented A embly Language) is 
modeled after 68000 and VAX .. JJ assembly language to make 

programming in assembly easier. 
*Programs are a em bled into memory

saving object code 
* 17 powerful memory-saving addressing mode 
* 100+ pages documentation, sample programs, 

*Low-level principles mean GOAL 
program e ecute fa ·t 

editor, mbler, interpreter, and fonts in luded 

* Over 170 in tructions with 25 special 
graphic~ instruction 

* Multitasking f, ature allows a 8 I 
program and man~ G 0 programs to 
run simultaneously 

* C Co 3 version requires at least 128K, disk drive 
*Co o 2 version requires 64K, dlc;k drive 

• Introductory Offer: $29.00 
* GOAL Icons Di k w/300 character : 24.00 
• GOAL Fonts Disk w/36 fonts: 19.00 
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About 
Your 

Subscr·ption 

Your copy of THE RA! 13 \V i ent 
·econd cla mail. You m.u ·t notify u of 
new addres when you mo e. Notifica

tion houM reach u no l1ater than the 15th 
of the montb prior to the month in whid) 
you change your addre . Sorry, we can
not be re pon ibJ,e for , nding anodler 
copy when you fail to notify u . 

Your mailing )abel al o how. an ac
count number and the . ubscription e pi
ration date. Plea e indicate this account 
number when renewing or correspond
ing with u . It will help us help you better 
nd fa ter. 

For Canadian and other non~: .S. ub
. cribers. there may be a mailing addre 
·hown that l differem from our editorial 
oft! . e addre . Send your correspondence 
to our editorial o t1ces at Fal oft Inc .. 
The Falsofl Building, P.O. Box 385, Pros. 
pect .. KY 40059. 
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The Zero condition code would be set only 
when the ·count reached zero. An LBNE 
Long Branch on Not Eq u.al to ?..ero) would 

allow the program to return to t 1e begin
ning ofthe dd loop until the count reached 
zero at which time the LIBNE would 'fall 
through" and notcau eatransferofcontrol. 
Here are som typical condilional branches 
in EZASM form: 

1 8 N G (g if re ult not equal to zero) 

LBEO H (go if re ult ~equal t zero) 

LBlE $7FEE (go if re ·ult <or= to zero 

Jump and branche , when taken di-
ectly affect rhe contents of the PC register. 

The new addre i t:orced into the PC regi. ~ 
ter cau ing the 6809 to . tart executing the 
in trucrion found at the new location. For 
subroutine , a JSR (Jump to Subroutine) 
ave the rerum addre ·s of the instruct' on 

foUowing the JSR in . he memory stack. An 
RTS Return f om Subroutine) pop the 
return add:re , forcing it into the PC register 
w effect the r·eturn . 

I CoCo 3 Disk ~ 

Li. ting 1: SORTDRV 

100 'SORT SCREEN DRIVER 
110 CLEAR 1000,&H7EFF 
120 WIDTH 32 
130 SCREEN 0.0 
140 CLS 
150 FOR 1=0 TO 510 : PRrNT CHR$(R 
N0(63)+32);: NEXT 
160 LOADM ~SORT .BIN-
170 DEFUSR0=&H7F00 
180 A USR0(0) 
190 GOTO 199 

As.·embly-languag.e programs are long 
l i ts of imple operation . They t·end to be 
much longer than equivalent BASr pro
grams. One of the problems with assembly 
language i that everything ha to be broken 
down into working with 8- or 16-bit quanti
ties. There ar no bu ·,It-in in truction to 
hold tloating-point data, uch a rhe mixed 
number 12345.678. The integer and frac
tional parts of uch a number have to be 
held in eparate variables in a , sembly !an
guage, or a complicated floating -point soft
ware package has to be de igned. 

On the other side of the coin, however i 
the fact that many operation can ea 'ly be 
hand~ed in or 16 bit . Eight bits can hold 
values from oooooooo through 1 t 1 t 1 t tt 
{decimal 0 through decimal 255). Sixteen 
bits can hold values from 0000000000000000 

through 1 u tttH 111 u 1 u (decimal 0 thmugh 
65,535). By stringing together a few such 8-
and l6-bit variables, much larger quantities 
can be handl·ed. Four byte , or 32 bit , can 
represent quantities up to 4,294,967,296, which 
hould be enough to hand I.e most hou ·ehold 

budgets directly! 

nterfacing to EZASM Output Code 
When you assemble a program using 

EZASM, the as embler portion compiles the 
machine-language code f; r the as embly 
language source in memory. It then write 
the code in a binar-y file. Thi file can then 
be loaded into memory at any time using the 
Di k BASI LOA OM command. The fonnat i 
a follow : 

LOADM .. ft.lename" 

where filename i the same name you u · ed 
for the object o~ tput fi],e when you tarted 
EZASM. Once the file is loaded you can u e 
an EX EC command to execute the program 
just loaded. Normally, routines executed 
thi way are complete programs. You can 
al o execute a short a sembly-language code 
egment using Extended Color BASIC. T 

do o, write your BASIC program to protect 
the memory using CLEAR) where the file 
wiU be loaded, load the file (with LO ADM), 
defioe the transfer addre s (u ing OEFUSR), 
and then make the transfer (USIRn).. If your 
program is working properly, this process 
cans the assembly-language program exe
cutes it, and returns to the BASIC program. 
Last month I provided an assembly-lan
guage program to dear the low-re olution 
creen. Another a sembly-language ex

ample i bown in Li ting 2. It' a hort 
program to sort data on the Low-Res creen. 
The BASl version takes over an hour, but 
th's a embly ver ion rakes only 10 ec
onds1 Li ting l h w, the BASlC calling 
equence a prototype for etting up your 

own assembly-Language calls. 0 

Listing 2: SORT. ASM 

A LOX /f$400 
LDY lt0 

B LOA +000,X 
LEAX +00l.X 
ClMPA +000,X 
LBILS c 
LOB +000.)( 
STB - 001.X 
S A +000,X 
LOY fil 

c CMPX {/$5 fF 
LB.Nt: B 
CMI'Y 110 
LBNE A 
RTS 

~ 
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CoCo 
Consultations 

er a rograms 
by Marty Goodman 
Contributing Editor 

In d a Disk BASI -hased ter·min I 
pro ram that can ownload file 

bigger than the 42K buffi r Mik yrerm pro
vide . an you r ommend on ? 

Tom Di h (BA 0) 

Brookfield Wiscon in 

A If y u use a Color Computer l r 2, 
your nly ch ice i Greg-£- erm 

a shareware program a ailable on D lphi. 
he program permit dire t-to-di k d wn-

load you can download any ize file up 
t the capacity f y ur di k drive. Thi 
allows y u to download fil of at lea t 

15 K. Greg-E-Term may upport larger than 
35-tra ingle- ·ided drive , but I'm n t 
certain [ thi . Greg-E-Term' impl men
tation o direct-to-di k downloading i · 
flawed ince it compromi es the peed of 
the d wnload by turning the drive on and 
off to ave a h ector, but it i r liabl . l 
you u a 5t2K CoCo 3 you have a wide 
hoi e of terminal program that receive 

file · larger than 4-K inanumberofdifferent 
way . My favorite i -Term, which boa. ts 
a oft ware chara ter font that make by far 
th leare t and m t readable di play of all 
Di k BA I -b ed terminal program . -
Term allow you t receive file to a 4 K 
RAM di k and then permit you t a e the 
file in the RAM di to 40- or 0-track drive 

Martin H. Go dman M.D ., a ph 'Sician 
train d in anesthe iolo , i a longtime 
ele tronics tinkerer and outspoken com
mentator- rt of the Howard Co ell of 
the Co o world. On !Jelphi, Marty is the 
I Gop of RAJ sow CoCo IG and database 

mana er ifo -90nline.Hisnon-comput r 
pas ions include runnin , mountaineerin 
and outdoor photography. Marty lives in 

an Pablo. California. 

ify u us ADO 3. Thi · allow you t a e 
file f up to 360K. -term at ha a direct
t -di d wnload ption. e t fall, the -
r rm implementati n f th direct-to-di 
d wnl ad is relat1 ely well done and quite 
fa t. -Term i a ailabJ a a commercial 
pr du t f r ab ut . See ad in THE RAJ -
B w r further informati n. Delphiterm 
and Ultimaterm are hareware program 
available n elphi that al o upport down
loading larger ftle . oth ffer direct-to
di k d wnl ading. 

D Modem Pak 
I ve been trying, without ucce s , to 
u e my DC Mod m Pak with m) disk 

dri e ·on troller and a Y ab/ . When I hale 
both the DC Modem Pak and the disk con
troll r hooked to theY able m CoCo 3 
re u to recognize the disk control/ r 
ofrn are and b ot with the tended Color 

BA 1 sign-on message in tead of "Disk 
E tended olor BA I . " Can you help cor
rect this problem? 

Joel Kuntze (JOELKU ZE) 
Laurel. Maryland 

A The pr blem i that Di k Extend d 
1 r B r is in a ROM inside the 

di k c ntr ller and i addressed to the arne 
1 cati n a · the ROM that ha the terminal 
pr gram ftware for the DC Modem Pak. 

inc you'll want to u e theM dem Pak' 
ACIA and modem with a i k-ba ·ed termi
nal program rather than the one in ide the 

odem Pak' R M, the . t sol uti n i to 
di able that Modem Pak R . This is ea ily 
d n . Locate the RO chip on the Modem 
Pak b ard. Thi i th 2 -pin 2 64 chip 
which lik ly ha · th andy part number 

l009A on it. It i I cared adjacent t the 
two mall- cale 1 gi chip n the M dem 
Pak board (the 74 t 3 and the 7 04). Be 

ince the conver i n inv 1 e utting off 
and di arding the bps modem that cam 
with th original DC M dem Pale 

andy 2000 Power upp _ 
I bou ht a Tandy 2000 ca e and po·wer 
suppl to u e in repackagin my 

Color Computer system . But I find the 
power suppl., for the Tand 2000 d not 
workwhenho kedrorhe o o ·.Doc itin 
some ».a r quire the Tandy 000 mother
board in order to work? 

Steve Flock (TH AlLER) 
ancouver, Washington 

A The power upplyforthe andy _ , 
like th in mo t P -c mpatible , i 

a witching power upply. Switching p w r 
upplie require orne d gr f load n 

them before they operat . Indeed, they can 
be damaged if you attempt to operate them 
without enough load. Some of the mor 
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modern witcher have some baJI t or a 
load re i tor built-in o you never need to 
worry about th i . ut the older ones, such as 
the one u ed in the , andy _ooo. may not. ry 
th i :Buy a couple of 10-olun, 10-wau re is
tors sold at Radio Shack .-tores . Hoo one 
of them aero the 5-v It output of the 

a td 2000power :upp1y. N ""mea ure the 
oltage.Doyouget5volt nowonthi Hne? 

Do you now get all the other voltage you 
are uppo ed to get. Fin . When you re
package the comput, r. include that re ·i ·tor 
in the circuit. e careful to m unt it and 
plac·e it in a way that th heat it generate · 
does not hunt other componem . If one 1 -

ohm, 10-watt re i tor is not ufficient to 
make the upply wake up and operate, try 
u ing l wo in para]\ J - ev·en three or four. 

ote that four of them in parallel pr em a 
resi tanceof 2.5 ohm., which draw a grand 
total of 2 amp · from the Tandy 20 o power 
upply s -v It line. That 5-voll . upply can, 

I believe. deli er eight or more amp on that 
line. o t PC- mpatibL witching p wer 
upplie that requir uch a load are de-
igned o they require it only on the 5- oh 

line. If thi fi makes the 5-volt J'ne func
tion. but the 12 and -12 olt l' ne do not 
fun tion, try putting load on them. I doubt 
you U ha e to do that though. 

High-"' peed Pok 
I there a simple poke that can fix 
Disk Extended BA l so it ·works 

properly at the 2-MIIz CPU peed? 
Ste"·e Ricketts (STE EPD 

Boring, Oregon 

A I m orrytbuttheproblem. lhatcau ·e 
Di k xtended BAS[C's unreliability 

(ittend to rash d1 sks!) if u d to a e file 
whil the compute· i running at the 2-MHz 
CP peed cannot be fixed with a imple 
poke. About a half dozen part of the code 
need to be appr priately patched. Art 

'lex er, after exten ive research. teU me 
that all oc urrences of the E XG A. A instruc
tion followed by a e· ond EXG A. A instruc
tion in the disk ector read and disk format 
part of the Disk B SIC ROM need to be 
patched f. r a longer delay. Much to Art' s 
di. rna . e en ub tituting one • Push th 
entire tack., instruction folio~; ed b ~ ne 
"Pull the entire . tack" in· tr JCtion for lhos 
EXGin. tructi n didnotgivere1iableopera
tion - an a tual palch to a d lay loop i 
needed. In addition, theve i at least one 
other delay u ed in the ode (the "long" 
dela,. that loads the 16-bit X regi ter with 
Zlero then decrement it to zero) that must be 
further 1 ngthened to produce reliable op
eration. My advice for anyone wanting to 
ac . ompli h Di k I/O with the computer 
running at 2 MHz is to buy ADOS 3 or 
Extemled ADO , which ha all the required 
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patches and ha been hown t be reliable. 
we er Art lexser caution that you 

really do not get fa ter throughput when 
using the disk drive with the PU running at 

2 MHZ becau e the . peed tend to be limited 
b the speed of dL k tran fer and not the 
speed of the P . Ther fore in most ca e , 
if you do not u ADO 3 and need to run a 
B Sl program at 2. MHZ, be ure to slow the 
computer to 1 Hz for di k op ration and 
speed 't up again aft . r the di k operation is 
completed. 

Keyboard xtender Cables 
Hm-1. far an I e.:rtend the 15 wires of 
the Color ompurer' s ke board? Do 

I need an) special circuitry (terminator 
re ·istors or such), or can 1 just extend them 
via a ribbon cable without any pecial 
tricks? 

Phillip Brown (THiir-L:.'RRET 
Berkeley, California 

A No added circuitry i · needed to ex
tend the Color Computer keyboard 

via a ribbon cabl· . The only •trick" to it i 
obtaining or making the prop r connecto 
to ho k up everything. Edge connectors 
that fit the ock.et on the o motherboard 
and n nnally acceptthe mylar ribbon cable 
from the keyboard it elf are hard t· find, as 
are tho e female connector to plug onto the 
m tar cable. That's why I made my key· 
boardextcndercablea acommer ia[ pr d
uct for the CoCo 1., Land 3. Thi pr duct, 

ld by Mi roc m and oon by CoCo PRO!, 

allows extension of the oCo keyboard ix 
feet from the computer. It h~ all the re
quired adaptor and connectors for a old~ 
erie installation. I've extended the key· 
board up to about 15 feet without obviou 
problem , but frankly I advi e you to eep 
the able a· short a po ible- p~ ferably 

Printer and P Compatibles 
I'm tr ing to hook a Tand DMP-130 

printer to a PC- ompatible using a 
randard P -compatible printer able . The 

print r just locks up and doe n ' t work. Can 
you help me fix this problem? 

Rex Falkenberg (REXFALK) 
Hillsboro , Texa 

A Open the shell of the 36-pin connector 
and cut the wire that goe to Pin 3. 

The problem i that Tandy u ed Pin 3 for 
the printer *INIT line, but on all other print-
rs that i a grounded line. If you want to get 

reall fancy , remo e the wire from Pin 31 of 
that co nne . tor and older it to Pin 33 thereby 
hooking up the • tNIT line for your DMP-1 o. 
But frankly I have found no PC~compatible 
software that actually u es this line. Be ure 
to label your modified cable as 'For Use 

With DMP· l 0 Printer Only! ' ote, thi fi 
may be required for other printer in the 
. andy DMP-130 line, uch as the 130A. L 2 

and 13 

-Pad Re urrectton 
I have a friend who wants ro use a 
Tandy Co{.,,: Computer X Pad wirh 

his CoCo 3. Does the X Pad require a 
sour e of +l2 volts. 

Wa 'ne Montague (MILLWA ) 
Mis issauga, Ontario 

anada 

A The Tandy Pad is unique among 
_ device made by Tandy forth . 

It require ources of both+ 12 vol1 and -12 
volts. Your friend mu. t ither u e a Multi
Pak lnte1face or arrange to pr vide both f 
these extra voltage by some other mean . 
These voltage were otiginally upplied by 
the Co o 1 on Pin · J (· 12)and2(+12) ofthe 
ystem bu ·.But in the oCo 2 and 3, the. 

two pins are not conne ted. In the Multi
Pak, the r quired +12 and - 12 voltage are 
upplied on those pin . 

Disk-Drive Cable Extender 
How long of a disk drive cable can I 
use. an l useone ifaboutfivefeet? 

Leonard L.itberg (RADICAL 
Fo · Lake, Illinois 

A You v.. •iJI have no problem with a 5-
fo t ca le. r e u ed cables up to 12 

feet long with no problems, but I d n ' t 
really r~ecommend others try th i - they 
may not e a lucky a I\ a . The best rule 
is to keep the cabie between the contro ler 
and di k dri e as short as po ible but any 
cable under eight feet hould work rei iably. 



by Dannl Ba 

8 
Join the CoCo 

in a 
mad race 

t et ahead 

• 

ave you e er wanted t ha e mor 
than the 1 n e . Well n w' your 

aiD hance with Mak or Br ak, a 
money- trategy game that w rk n any 
Color Computer with 32K r m re. he 
o jective i to be the only play r with any 
cash left to his narn . Y u ha e ral 
chan e to make m red ugh but there ar 
plenty of ri k , and you 'II need a I ittle lu k 
in order to win . Make or Break allow from 
two to four player and C can play 
along, too. 

etting tarted 
Make Or Break u 

Dennis Hoin i employ db Pennsylvania 
Power and Lif?ht. He has been writin 
programs for hi Color Computer for ap
proximate/ eight ears, and h works with 
other ompmers as well. 

32K Disk (or Cassette Modification) 

60 ........ ...... 55 
120 .......... 202 
180 .......... 223 
240 ............ 68 
300 .......... 66 
360 ............ 29 
420 .......... 199 
480 .......... 116 
END .......... 94 

Li ting : SCREEN51 

1 'MAKE OR BREAK 
2 'WRITTEN BY CHRIS BONE 
3 ' CO PY RIGHT JUNE 1991 
4 'BY FALSOFT. INC. 
5 'RAINBOW MAGAZINE 
10 ' LISTING FOR 51 CHARAC TE 

SCREEN 
20 CLEAR30l,&H7CCl:PMODE4,1 
30 X-31933 
40 READ A:IF A•999 THEN 50 ELSE 
POKE X.A:X X+ :GOT040 
50 PMODE4.1:CLS : EXEC&H7CC2: CLS:S 

If verything i correct the CoCo hould b 
in a 51-column mode. Sa e the machin -
language l - olumn dri er with 

(C)SAVEM"51 " .&H7 C22 .& 7 F,&H7CC2 

ow enter the main pr gram, MAKEBRAK, 
hown in Li ting 2. Wh n run thi program 

fir t check t ~ ee if ou are in the -,_ 
column mode. If not, it aut mati ally load 
th 51 -column driver and execute it. A 
written, AKEBRAK I k · f r thi dri er on a 
di k. lf you are u ing a tape-bas d y tern. 
imply change LOADM in Line 40 to CLOAOM . 

When y u hav an err r-fTee li ting. you 
ar ready t play. 

L t the arne Begin 
T begin play f j t nter the number of 

player· and their name . Ifyou wantac m
puter-generated player, enter COMP a the 
player ~ name. ou can hav more than one 
c mputcr-generated player in each gam 
but remem r that all comput r-generat d 
player 'name mu t b gin with COMP. or 
example you might name one player OMP 1 
and another o P TER. 

CREEN1,0:PRINT"YOU ARE NOW 1 SC 
REE 51 MODE" 
60 PRINT" 0 SAVE TO DISK <SAVEM' 
'51 ' ',&H7 CC 2.&H7FFF.&H7 CC 2> ": NO 
70 DATA82 . 69.69,78,255.142.125.8 
8.252,1,104,191,1,104,253.125.18 
3,142,124 
80 DATA225,220,169,159,169,253,1 
24.248 , 158,186, 191,127.25 2. 27.1 
27.250, 57 ,129,158 
90 DATA38,21.52,22,158,186,191,1 
27 .252,204,255,255,237,129.156.1 
83,38.250,53 
100 DATA22. 126 .170, 26 ,129,135,38 
.5 .115 .127. 255 ,32,244, 129.64.39. 
9,129,32 
110 DATA39,236,127,127,255,32,23 
1.125,127,255,39,226.127,127.255 
,52,22,134,32 
120 DATA23.0 ,154,189,179,228,16, 
131.4.200,16,36,55,32,16. 131 .0,5 
0,35 
130 DATA8.131.0.51,124,127.255,3 
2.242 . 34.5,61,52.4.196 . 7.247 . 12 
7,250 
140 DATA182 .127 . 255,53 .4,84.84,8 
4.2 1,186,253,127,252,127.127.25 
5,53.22,134 
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During play, Make or Break roll the 
dice and mov s your game piece around the 
board for you. If the quare on which you 
land is not owned by another player, you are 
h wn th name of the quare its co. t, and 

given the option to either purchase lhe square 
or pa . If the , quare on which you land i 
owned by another player, you are hown 
the wner' name and the amount you owe 
that player for temporarily using hi quare. 
This am unt i ba ed on the height in 
fl or: ) of any building currently er cted on 
the quare and it i: automatically with-

150 OA A32,32.159.13, 111 . 16.38 , 0 
.88,52.22, 129 ,8,38,19,23.0,253, 1 
34 
160 DATA32,141 ,78.134.32 . 141,74, 
23.0 . 242.23 . 0 . 239,32,54,129.12.3 
8.19 
170 DATA158,186,191, 27 , 252.127, 
127.250.204 , 255,255,237,129,156. 
183.38.250,32.31 
180 DATA141,41,190,127 , 252.156 , 1 
83,37 . 22.48 .137.255,0,191,127,25 
2.158,186.236 
190 DATA137,1,0,237.129 . 188.127, 
252.38 . 245,32.214.134.95 , 141.8.2 
3.0.175 
200 DATA53,150,125,204,28 . 129.13 
.38. 1 7. 134~32 , 1 41,248,23,0,160. 1 
27, 27 . 253 
210 OATA124.127 ,25.2,127 ,127 ,250, 
57.198 ,4,247 ,127 . 254.128 , 32.61.1 
95.126.140.31 
220 OATA2 , 190, 127 ,252.166,160,S2 
. 2.138 . 15.141.22.53.2.72,72 . 72,7 
2.138 
230 OATA15 .141. 12 ,122.1 27 .254 .38 
.233.48. 13 7.255,0, 141.66 ,57 . 246, 
127,250 ,92 
240 DATA247,12 7,251 ,52.2,204. 248 
.0.138 .8.253.127.248,53,2, 198,25 
5 ,122.127 
250 DATA251.39,14,26,1, 70 ,86. 28 , 
254 ,118. 127 .248.118.127.249 , 32.2 
37.52.6 
260 DATA252 ,127,248,170,132. 234 . 
l. 67.132 . 231.1.53,6,164.132 . 228 
, 1 ,237,132 

drawn from your ca h balance. If you al
ready own a quare on which you Iandt you 
ar given the option to either add another 

ory to the exi ting tructure or pa s. 
There are three free paces on the board. 

If your game piece lands on one of the· e, 
you lo e no money and you gain no money. 
In addition, there are four bonu (bad luc 
quare : Lucky Day, General Store, Pay 

Day and the Bonu Pot. Landing on Lucky 
Day earns you anywhere from $100 to $200 

free and clear. If you land on General Store, 
it'll ost you from 100 to $200 .. All p .laye.r 

270 DATA48.136 , 32,57,246,127.250 
.203.5.193.7,35,4.48, . 192.8.193 
.7 
280 OATA38,15,30 . 16.193,31 , 38,7, 
76.95,30 . 1,95,32 , 2,30.1,247 , 127 
290 OATA250,191 . 127.252,57,52,4, 
246,127,250,190 . 127,252.192.5,42 
.20.203,8 
300 DATA48.31 . 30 ,16.193,255 ,38,8 
.198,31 .30.16.198.2.32.2.30.16.1 
91 
310 DATA 27.252 . 247.127,250,53,1 
32.255.255.255,255.221.221 . 223 .2 
23.85,255 . 255.255 
320 OATA153,9.9 . 159.177,12l,209, 
191.243,45,180,207,181,91,37,175 
.219,255 , 255 
330 OATA255,219 . 119.123,223 ,189 , 
238 . 237,191.246 , 144.150.255 . 251. 
177 .187.255.255 , 255 
340 OATA157,191,255,240.255 . 255. 
255 255.253.223 . 253.219,183, 127 , 
150,64.38 . 159.217 
350 DATA221.221,143,150,237 . 183. 
15 .150,233.230,159,217,80.221 .22 
3, 7 .. 30,230.159 
360 DATA219,113,102,1 59,1 4.237 . 1 
83.127.150.105,102,159,150,104.2 
37,191,253.223.221 
370 DATA255,253,223 . 221.251,237 , 
183 . 189.239.255 . 15.15.255,123.22 
2.219.127, 150.237 
380 DATA191 .191,150.65,7 .143.15 
0 , 95,102 . 111.53 ,81 .102,31,150,11 
9.118,159,26 
390 DATA170,170,31,7,113.119, 15 , 

70 ............ 149 570 ............ 71 1150 .......... 90 

Listing 2: MAKEBRA'K 

1 'MAKE OR BREAK 

160 .... ...... 222 640 ............ 14 
260 .......... 219 710 .......... 214 
320 ............ 61 790 .......... 128 
380 ............ 35 840 ............ 80 
430 ............ 75 910 .......... 203 
510 ............ 47 1·040 .......... 9 

EAK**** 

1240 ........ 222 
1320 ........ 191 
1400 .......... 85 
1460 .•.•.•. 215 
1520 .......... 82 
END .......... .. 67 

2 'WR ITTE BY DENNIS HOIN 
3 'COPYRIGH T JUNE 1991 

20 '********LOAD 51 CHR.SCRE E & 
DIM****** 

4 'BY FALSOFT, INC. 
5 'RA IN BOW MAGAZINE 
10 ' ******LISTING FOR MAKE OR BR 
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30 IF PEE KC& H7 CC2)<>142 THEN 40 
ELSE 70 
40 CLEARl .& 7CC l :C LEAR300 : LOADM" 

receive 400 each time they make it pa t 
another Pay Day. TI1e Bonus Pot tart at 
$200 and increa e by 7 every time a 
player passe the Bonu, Pot quare. ny 
player wh lands on this square receives the 
ca ·h currently in the pot and the Bonu Pot 
tart at 200 again. 

When you run out of money, you are 
removed from the game and your square 
are freed for ale to the remaining playe . 
Play contin ues until there i only ne player 
with a ca b balance. Go lu k! 

7.1 3.119.127,150,116,102,159.10 
2,96,102,111 
400 DATA141.221 ,221,143,206.238, 
230.159,101.51,53,111,119,119.11 
9 . 15,95,6,102 
410 DATA111 . 98,36 , 68,111.150.102 
. 102,159.22.97.119 . 127.150.102,3 
7 , 175 .22,97 
420 DATA53.ll1, 150.121.230.l59.1 
3.221.221,223.102.102.102.159,10 
2.102.105,159.102 
430 OATA102.0. 111 ,102.153,150,ll 
l,I02,96,221,223 . I4.2el.55.15,13 
9,187.187.143 
440 DATA247 . 123.189,223 , 29,221,2 
21 . 31 . 181,95,255 . 255,255,255.255 
. 15 . 189.255,255 
450 DATA255.255,30 . 34.143.119.1 
13.102.31.255,135 ,119.143.238.23 
2.102 .143 .255.150 
460 DATA7.159.218 . 177 . 187.191.24 
9.102.142.143.119,22.102,111.223 
,157,22 . 143.239 
470 DATA238,230,1 59 ,247 , 100 . 22.1 
11.59 . 187,187,31,255,95,102.111. 
255,22 ,102.111 
480 OATA255.150,102,159,241,102. 
23,127 . 248 102,142,239 . 255.22,11 
9,127,255,7,14 
490 OATA15.187,27 ,187,191 ,255, 10 
2. 02. 59.255.102.105.159.255.10 
2,96.111.255,105 
500 DATA150.111.246,102,142,159. 
255, 4,216.15.248,0,0.0,37.0,0,0 
.69,999 

5l":EXEC&H7CC2 
50 PMOOE4,1:PCLSI:SCR EN1 .0 
60 CLS 
70 DIM PP(318) , Pl(318) . P2(318),P 
3(318),B8(318) ,A$(26),B$(26),C(2 
6) , 01(17),02(17),03(17),04(17).N 
$( 32), NN ${32), ( 32), 0W(32) .0(32) 
80 M(1)=1:M(2)=180:M(3) :M(4)-l 
80:MC5>-l:M(6 ) l80:M(7)=1: (8)=1 
80: P $-'·fUI!Nff~. iilf'' 
90 FOR X=1T04:P(X)-l:PAY(X}-1500 
:NEXT 
100 PL$(0)•"None":POT-200 
110 CO LOR0 
120 GOSUB 690 
130 ' ****************GET UM.OF 
PLAYERS & NAMES* 
140 GOSUB1230:PRINT@368,"HOW MAN 
Y"; : PR I NT@419,"P AY ERS ": :GOSUB13 
20: I NPUTZZ: PR IIH@419, ""; 

a 
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15~ IF ZZ<~ OR ZZ>4 THE GOT014~ 
ELSE GOSUB 1220 

160 FOR X-1TOZZ :GOSUB1230:PRI T@ 
368,"ENTER NAME": :PRINT@419 , "0F 
PLAYER":X 
170 PRINT@470.~ ";:GOSUB1320:I P 
UTP L$(X):NEXT:GOS UB1220 
18~ ' ************PLAY GAME****** 
****************** 
19~ FOR T•l TO ZZ 
2~~ IF PAYCT)=0 T EN 440 
210 PRINT@726.STRI G$(27,"*"): 
220 GOSUB1340:PRINT@729,"IT'S YO 
UR UR " ;PL$(T);: PR I NT@386 , "P l 
ayer ":T: :PRINT@485,"You Have";: 
PR INT@536,"$";:PRINTUSING PS ; PAY 
(T); 

230 L INE(~.0)-(256,19 ),PSET.B 
240 GOSUB 1220:GOSUB1320 :GOSUB830 
250 PRI @ 114. "S";POT; 
260 I F T•l THEN TT=l ELSE IF T•2 

THEN TT=3 ELSE IF T•3 THEN TT=S 
EL SE IF =4 THEN TT-7 

270 GOSUB450 
280 I F P( T)-8 THEN GOSU B141~:GOT 
0380 
290 GOSUB 1230:PR I NT@ 368, $(P( T) 
);:PRI T@419,NN$(P( T));:PRINT@47 
0,"$";:PRI.NTUSING P$;NCP(T)); : PR 
INT@52l."OW ER " :PL$(0W(P(T))) ; 
300 IF 0(P(T))>0 THEN SOU D 100, 
1 : P R I T @6 2 3 . 0 ( P ( T) ) ; " S T 0 R IE S" : 
310 I F OWCPCT))>~ AND OW(P( T))<> 
T AND 0(P( T))<4THEN N (P(T))*(O 
CP(T))*1~)/10~:GOSUB1360:GOSUB13 
70:GOSUB1400:GOSUB1340:GOSUB1350 
:GOT0380 
320 I F OW(P(T)))0 AND OWCP< Tll<> 
T AND 0(P( Tl)>3 THEN N- N(P( T))*( 
OCP( T)) 1 0)/10~+ 1 00*0(P(T)):GOSU 
B1360: GOSUB1370:GOSUB 1400:GOSUB 
1340:GOSUB1350:GOT0380 
330 I F P( )=24 THEN PAY(T)-PAY( 
)+POT:POT-200:SOUND230,5:GOSUB13 
50:GOT0380 
3 4 0 I F P ( ) -1 0 R P ( T) -6 0 R P ( T) 
-19 OR PC T> 24 OR P(T)-26 THEN G 
OSUB1340:GOSUB1350:GOT0380 
350 I PC T>• 17 THEN GOSUB 1420:6 
OSUB1350:GOT0380 
360 GOSUB 134~ : PRINT@383," l•Buy " 
; : PRI T@434,"2• Bu1l d"::PRINT@485 
,"Space=Pass";:PRINT@536."$"; :PR 
INTUSI G P$ ; PAY( T): :GOSUB1390 
370 I F MID$(PL$(T), l ,4) "COM P" T 
HEN GOTO 1480 
380 I F MI D$ ( PL$ ( T) . 1. 4 )="COMP" T 
HEN A$=" '': GOTO 390 ELSE A$= I NKE 
YS:I F A$-~" THEN 380 
390 IF PC T>• 1 OR P(T )=6 OR PCT) = 
8 ORP CT )=19 OR P ( T)•l7 ORP C )=19 

OR PCT) 24 OR P(T)=26 THEN GOTO 
430 
400 IF A$=" l "ANO OCP(T)) 0 AND P 
AY(T)>NCP (T )) THE 0(P(T))-1:0W( 
PCT>> T:PAY( T) -PAYCT ) -N(P(T)) : PL 
AY" T20 L20003; ; 5; 12" : PR I NT@588 , " 
++ BUY+++"; : GOT0430 

10 I A$• "2" A D OW( PCT) )=T AND 
PAY(T))N(P(T ) ) TH EN PAY(T) • PAY( 

T>- NC P(T)):O(P(T))=O(P(T))+1: PLA 
Y'' T200 L20004: 1: 5: 12 '': PR I NT@588 . " 
11/N/B U I LO/IJH!"; : GOT0430 
420 GOSUB1390 
430 I F 03• THEN SOUND 200,3:P LA 
Y"P8":SOUND200,3:GOT0200 
440 EXT T:GOT0190 
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450 '***** ****** ********MOV E 
PIECES********* 
460 FOR X-1 TO 01 
470 IF OW(P(T))<> T THEN GOSUB 13 
80 
480 IF OW(P(T))= T EN ON T GOSU 
81250.1270 .1290 ,1310 
490 IF MCTT)<36 THE M(TT+1)-M(T 
T+1)-15 : IF T=1THEN M(TT)-1 ELSE 
IF T•2 THEN M(TT)-13 ELSE IF T 3 

THEN M(TTl-24 ELSE IF T-4 THEN 
M(TT)-35 
500 If MC TT+1)>141 AN D M(TT)<50 
AND M( TT+1)<179 THEN MC TT+1)=128 
510 IF MCTT+1)=38 AND MC TT><36 T 
HEN MCTT)-16:M(TT+1)=1 
520 IF MCTT+1><36 THEN MCTT)=M(T 
T)+20:IF T=l THEN MCTT+1) 1 ELSE 

I F T•2 THEN MCTT+1)=13 ELSE IF 
T=3 THEN M( TT+1) 24 ELSE IF T-4 
THEN CTT+1)=35 
530 IF M(TT) 56 THEN M< TT )-54 
540 IF M{TT>>205 AND M( TT+1)<36 
THEN CTT+1)=23 
550 IF M( )>206 THEN M(TT+1)=M( 
TT 1)+15:1 T•1 THEN M(TT)=2~7 E 
LSE IF T•2 HEN MCTT) =218 EL S I 
F T=3 THE M (TT)- 229 ELSE IF T=4 

HEN MCTT)=240 
560 IF MCTT 1)>141 AND M(T )>206 
THEN M<TT)-226 

570 IF M(TT 1)>141 AND M(TT)>50 
THEN (TT)-M(TT) -20 : IF T=1 T N 
M( TT+1) 142 ELSE IF T-2 THE M( T 
T+l )-153 ELSE IF T=3 THEN MCTT 
)=164 ELSE I F T-4 THEN CTT+1)=1 
75 
580 IFM(TT) =186 THEN M(TT) • 193 
590 IF MCTT)<50 A D MCTT+1)>141 
THEN MCTT+1)-180:1FT-l THE M( TT 
)-1 EL SE IF T 2 THEN MCTT)-13 EL 
SE IF T-3 TH EN M( TT)-24 ELSE I 
T 4 THEN MC TT )-35 
600 IF P(T)•l A D PAY(T)>0 THEN 
PAY ( T)=PAY ( T> +400: PLAY "T200L2000 
5; 1;3;6;9" 
610 IF P( T)• 24 THEN POT=POT+75 
620 P(T) =P( T)+1 : IF PCT) • 33 THEN 
P( T)• 
630 ON T GOSUB 1240 .1260.1280, 13 
00 
640 PLAY "T200; L200;01;5;03;5;05; 
5~ 

650 EXTX 
660 RETURN 
670 CLS'* * ****************GET 
STA EMENTS****** 
680 LINE C50,50) - (100 , 100),PSET. B 
:RET URN 
690 C S: PR INT@367, '' PAY": PR I NT 
@4 18," DAY":PRINT@469, " $400 ~ 

:GOS UB680:GET(50,50)-(100.100),P 
P,G 
700 CLS:PRIN T@367," GENERAL" ; :P 
RINT@4l8," STORE":GOSUB680 :GET 
(50,50)-(100,100) . P2 ,G 
710 CLS:PRINT@367," BONUS":PRI 
NT@418, " POT " :GOSUB68~ : GETC50, 
50) - (100, 100).P3.G 
720 CLS:PRINT@367," LU CKY " :PR IN 
T@418,'' DAY " :GOSUB680:GETC50,5 
0) - (100,100),P .G 
730 PRINT@52, "1":LINE(2,6) - Cl2 . 1 
6) , PSET.B:GET(2.6)-(12 ,16),01,G 
7 4 0 P R IN T@5 2 , " 2" : IN E ( 2 • 6) - (12 . 1 
6). PSET,B : GE T(2,6)-(12,16),02,G 
7 50 P R IN T@5 2 . "3" : LINE ( 2 . 6) - (12 , 1 

6),PSET,B:GETC2,6) - (l2 , 16) , 03,G 
760 PRINT@52,"4":LJNE(2,6) - Cl2 .1 
6),PSET,B:GETC2.6)-(12,16),04,G 
770 ' ** *************DA A***** 
**** ** * **** 
780 GOSUB1430 
790 DATA PAY,DAY , 400 , S 1d,Road.2 
00 . C1ty,Dump,2! 0, Train,Station,3 
00,Creek,S1de.250 , FREE,SPACE.0,R 
iver,View,275,LUCKY , DAY , , Park,St 
reet . 300.Burbon,Ave . ,320,Apple.B 
lvd . ,330,Power.House . 300 
800 DATA Subway,Term1 nal .300.Gra 
nd , Vi ew.350,Moun t ain,Side.375.La 
e.S i de.390,GENERA L.STORE .• Magno 

la. Drive, 400,FRE E, SPACE .0.Rosewo 
od.Ave .. 440,Bus , Station,300.Colo 
ial.Park,470 , Ranch,D ive,490,BO 

NUS.POT,,Thunderbird.Terace,5~0. 
FREE,SPACE,0 
810 DATA Bently,Drive , 520.Hudson 
. Blud.,54~.Air l ine, Terminal.300. 
Platinum,Pl ace,560 . Si l ver,Lake,5 
80,Diamond,Aces,600 
820 GOT0880 
830 '*************** ROLE DIE** 
******** ** 
840 COLOR0: LINEC80.127)-(154,137 
),PSET,B :DRAW"ClB 52 .. 127E5Rl0G5 
BM64 ,127E5R10G5E5010G5'' : FOR Z-l T 
0 RNDC5) +5:LINE(52 . 127)-(62 . 137) 
,PSET,BF:L INE<64,127) - (74.137).P 
SET . B F : D 1-0 : Y =0 
850 FORX•54T066STEP12:A=RNDC6):Y 
=Y+1:DCY )=A : D2•7 -A:D1•D l+D2:B A> 
l:C• A>3:D• A 6: E=A/2=I T(A/2) : PSE 
T(X,l28 , -0) : PSET(X+6,128, -C) : PSE 
T(X,132 , -B) : PSET(X+3,132,1 - E):PS 
ET<X+6,132. -B):PS ET(X,l36,-C) : PS 
ET(X+6,136, -0):NEXTX:EXEC43345 
860 NEXTZ:PRINT®833,"=" D1; :IF DC 
1) 0(2HHEN D3-l:PRINT" DOUBLES .. 
: ELSE D3=0 
870 RETURN 
880 CLS ' *************DRAW BOARD 
********* 
890 PRINT@0," " 
900 LINE(0,0) - (256,19l) , P$£T.B 
910 IN C50 . 50) - (206,141),PS ET,B 
F 
920 LINE(0,0)-(50,50),PS ET,B 
930 LINEC206.14l) - (256 , 191), PSET 
. 8 
940 LINEC0 .141) - (50,191) , PSET , B 
950 LINE(206.50) · (256,0) , PS ET. B 
960 LINEC0.50)-(50 . 65),PSET.B 
970 INEC206,50)-(256,65) . PSET.B 
980 LINEC0.65) - (50 . 80> . PSET.B 
990 LIN EC206.65)-(256,80),PS ET.B 
1000 LINE(0,80) - (50,95> . PS ET. B 
1010 LINE(206,80)-(256 , 95),PS ET, 
B 
1020 LINE(0,95) - (50,110) , PS ET, B 
1030 LINE(206 ,95)-(256 , 110> . PSET 
.a 
1040 LINE(0,110) - (50, 125),PS ET.B 
1050 L INEC206.11~)-(256 , 125),PSE 
T.B 
1060 LINE(70,0) - (90,50> . PS ET.B 
1070 LINE(70.141)-(90,191 ) . PSET, 
B 
1080 LINE(110,0) - (130,50>.PS ET,B 
1090 LINE(ll0 . 141) - (130 , 19l) , PSE 
T.B 
1100 LINE(150,0)-(170,50>.PS ET ,B 
1110 LINE(l50 ,1 41) - (170 . 191) . PSE 
T,B 



1120 LI NEC190,0)-(1 90, 50) . PSET , B 
1130 LI E(l90,1 41)·(190 .19l), PSE 

1140 PUT(0 . 141) - (50.191),PP . PSET 
1150 PUT(205 , 0} - (255 , 50) , P2.PSET 
1160 PUTC205 . 141) - (255,191).P3 ,P 
SET 
1170 PUT(0,0)-(50 ,50).P1 . PS T 
1180 x-0 
1190 EXEC43345 : X=X+l : READ N$(X), 
NN$(X) , (X):IF X 32 THE 1200 EL 
SE 1190 
1200 GOT01 40 
1210 ' ************** GOSUB STA 
TE ENTS*** ****** 
1220 LI NE(52,52)-(l24 .110 ) , PSET, 
BF:COLOR0:RETUR 
1230 COLOR1 : LINEC52 ,52} - (120 ,110 
) . PSET , BF:COLOR0 :R ETURN 
1240 PUTCM(1) .MC2))-(M(1)+10 , (2 
)+10),01,PSET : RETURN 
1250 PUT(M(1) , C2))-(M(1)+10 . M(2 
) 10) , 01 , PRESET:RETURN 
1260 PUT(M(3) ,M(4)) -{M(3) +10, (4 
)+10) ,02,PSET : R TURN 
1270 PUT(M(3),M( 4))-( C3>+10 , MC4 
)+10} , 02 , PRESET:RETUR 
1280 PUT(M(5} , (6)) - (M(5)+10 . M(6 
)+10),03 . PSET:R ETURN 
1290 PUTCM(5), M(6))-{M(5)+10 , M(6 
)+10) , D3 . PRESET: RE UR 
1300 PUT(M(7), (8)) - (M(7)+10 , M{8 
)+10) .04,PSET:RETURN 
1310 PUT(M(7) ,M(8))-(M(7)+1 0. (8 
)+10J , D4, PR SET : RETURN 
1320 PLAYHT100Ll0003 ;1 ;12 ;1H:RET 

E te p 

URN 
1330 LI E(l25 , 52)-(204 , 110) . PSET 
, BF:RETURN 
1340 COLOR1:LIN (125 , 52) - (204 . 11 
0) , PSET . BF :COLOR0:RETURN 
1350 GOSUB1390: PR I NT@638 ." PRESS 
ANY EY " :: RETURN 
1360 PRINT@521. "0WN ER " ; PL $(0W(P 
(T) )); :RETURN 
1370 PR I NT@572 ,"REN $"; : PRI TUSI 
NG H/N/4/4/.f/Jfr": N: : RETUR 
1380 COLORl: LI E(M(TT).M(TT 1))
(M(TT) +l0 , CTT+1) +10),PSET. BF : RE 
TURN 
1390 PLAY "T200 L200 05 ;1;12" : RETUR 

1400 PAYCT) =PAY(T)- N:PAYCOW(PCT) 
))=PAYCOW(P(T)))+ : IF PAY(T)< 0 
TH EN 1500 EL SE RETURN 
1410 -RND(200) : PAY(T)•PAY(T)+N: 
GOSUB1340:PRI NT@383 ,"Y OU WI $"; 
N; : GOSU B 1350: RETU RN 
1420 N-RNDC200 ) : PAY(T)=PAY(T)-N: 
GOSUB1340: PRI T@383 ,"YOU PAY $": 
N; : IF PAYCT)-<0 HE NGOT01500ELSE 
GOSUB1350 :R ETURN 
1430 CLS: PMODE2 . l:SCREEN1 . 0: PRI 
T@61 . " Make " : PR I NT@113 . "or": PRINT 
@163. "B rea k" 
1440 CO LOR0: FOR X•1T090: EXEC433 
45: INECX.12) - (255-X ,62) , PSET . B: 
NEXT 
1450 PRINT@500 , "By Dennis ";: PRI 
T@557 ," Hoin " : 

1460 LI NE(0 , 0) - (255,190),PSET . B: 
FOR X•1T0900 : NEX 

1470 CLS:PMODE4 . 1:SCREEN1.0:COLO 
R0, l:RETURN 
1480 IF PAY(T)-N(PCT))>600 AND 0 
(P(T)) 0 THEN A$-"1": PRINT@588 ," 
++BUY+++" : :GOT0390 ELSE IF PAY( 

T>-N(P(T))>600 TH AS-"2 " : PRIN 
T@588. "/HNIBU I LDIU/41" ; : GOT0390 ELS 
E A$•" ": PRINT@588, "%%%PASS%%% " ; 
: GOTO 390 
1490 '****** **** CHECK IF GAME 

OVER*** * 
1500 PAY ( >-0 : FOR X•l T032 : IF OW( 
X)=T THEN 0 CX)-0 :0(X)=0 
1510 NEXT 
1520 N=0:GOSUB1220:GOSUB1330:GOS 
UB1230 :GOSUB1340 : PRINT@419, " S 
ORRY " ; :P RI T@433 ," " ; PL$(T);:PR 
INT@470, " YOUR" ;: PRI @484 ," 

OUT"; :SOU D1 , 50:SOUND100 , l:FOR 
X !TO ZZ : IF PAY(X)>0 HEN N- +1 
1530 NEXT X 
1540 IF N>l THE 01 =32 :GOSUB460 : 
GOSUB 380:RETURN ELSE CLS : PMODE 
2,1 :SCREEN1,0 : FOR X-1 0 ZZ : IF 
PAY(X)>0 THEN SOUND 200 ,10:PRIN 
T@61 , "WI NER " : : PRINT@l63, PL $ (X) 

ELS E EXT X 
1550 FOR X=lTO 200 STEP3:SOU DX . 
l:SOUND 210 -X,l : NEXT:PMOOE4 . 1:SC 
REEN1 .0: ND 
1560 . ******* * *********** 
1570 ' ** MAKE OR BREA *** 
1580 ' *** BY D NNY HOI * 
1590 ' ** 02/27/85 ** 
1600 ' ******** ******* ***** 

GRANITE COMPUTER SYSTEMS 
MODEMS 
NEW %00 S.Ud V.32/V.42/V.42bls data modem~. MNPl-SLAPM. 

Attention! MMl pr.ogmmrncrs- wanted. Many pJOSpett1Ye 
~Je;cts ~eady plana~d~ ~~ fa~ mcuo lnf~~tlon~ : 

Error Corr.ction .. nd d..t .. ~ ion (mum high« ffedM! throughput - . mum as 
38-400 Baud). Ext~rnal - II for price 

EW PIU E 2400 llotud V.42/V.42bis cbS.. modems. MNPI -5/I.APM. 

Optimize Utility Set 1 NEW! 

. Pl c~t,;c 

ca. 

Enw c.orreaion and data compntnion (much hi her effoect;v.lhroughput - u rruch ~ 
9600 B..d). External $139 (+$7 S&H). 

N PRODUCT 9600 Baud Send/ leceive ru modem'-
Send/Reo!,.' ld/graphics 'les ~your aKnpUt.et/ll'ly Fax machine in the kL Full 
2400 B.ll.ld d..t• rncx.Wm capabilitiy. 
lnd~ softw..rw. E~ernal $149/lntemaJ S1J9 (+$5 SI.H) 

NEW PR 9600 Baud Sendfu modems. 
Send .. xt/ ics files from you ~to "'Y Fax machine in the world. Full 2400 
Baud data mod.m cap<~bilily. Includes 10lw¥e, Eldernal $12,/lnterr-...1 $119 (+$5 SI.H) 

EW PRICE 2400 Baud Data modems External $109/lnlemal $99 ( +$S S&H) 

Thew,.,. all high quality rnodtms made by Zoom Te~ics in the US.4.. Fully H~ 
mmp tible. Two )'e• mfg ~ty. Softwa~e av<~il~le. 

S&H C.,-, ada Wr PP and Int.) V.42/v.42b s S 12.00 Sendt:alf/Oal<~ $8.00 

GCS FILE TRANSFER UTILITIES - V rsion 3.0 
The CCS File Tr.-esfer Utlliliet ptoVide 01 simple ~nd <yJi 
fi les ~ a v•tety of floppy disk formats. 

CommandJ PC, RS, Fl X d i : Dir, Dump, Read, Write 
PC di a: Ren(llf11e, Delete, FOI'INt 

~les mott 5.25 lind 3.$ fonmts. Any Ml ub-diteaories (PC). Bin ry files. Use 
pipes br multip!. file tlll'l~fen . Muhi.Vu. venb\ c..-. be used under- Multi-Vue Ol' as 
st.aod alone Shell~ 

ltequires OS.9 Ll lor COCO 3, Ll br COCO 1 or 2. 2 driYe$ (one can be h¥d/tM'disl<, 
one floppy 40 T DO OS). Multi-V lor Multi-Vue wnion. SOlSK3 br COC03 - SDISK 
lor COCO 1 or 2. Multi-Vue enion $54.95 Standard WtJion $44.95 

Vl.O updatAK (proviclll disk nurmerl S 1 5.00 
D.P. Johnson Software SO lSI( or SOISKJ $29.95 l i +L2 Utils $75 .00 

Sh i · g lind h..OOIIing -any softw $2.00 

Orden rrust be ~id Ol' COO. VIWMC: K~ COO is adchtion<~l . 

571 C nter Road, Hillsboro, NH 03244 USA 
(603) 464-3850 

OS-9 io elrlod.m.rt. of Mklow- S~• eo.pon•on•nd IIOf'Oia, Inc. 
MS-tx:IS It • hdo ...... o4 Mkfooo• Cotp. flE X I• a ....:lerurt. o#T , 
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I Graphics CoCo 1, 2 & 3 

Super Comics+ 

E.Z. Fri ndly ha relea ed up r Com
i s+. an up grad to it C mic + program 
t r the CoCo 2 and 3. ( omics + wa r -
viewed in THE RAINBOW, bruary I 90, 

a 10 .) the previou review thor-
ought c vered the original program the 

u fthis r view highlight the addition 
in the new ver ion. 1 have n t en the 

riginal program, m compari on inf r
mation c me from the pr iou review. 

uper Comics+ is specifically de igned 
for the o o 2 and 3. It n w take ad an
tage of the CoCo ' . extra memory by 
upporting a RAM di k (you mu t provide 

the R di k oftware). The program i 
di k-based and till re uire a pring-c n
tered joy tic . E.Z. Friendly warn again t 
u ing a mou e. I find this very di appoint
ing . ince T work with various graphic 
pr gram f< r the Macint . h and lBM clone 
and I have becom attached t u ing the 
m u . I think it a hame that many pr -
gram for th o , c pecially graphic 
programs . till ignore them use. 

Print r upp rtf: r uper Comic + ha 
been expanded to include the Tandy DMP-
1 erie . Only two printer rat are 
upported: 6 and 2 . The manual indi-

cates that ify ur printer i in IBM m de you 
mu t edit the C+ 1 ader program and in ert 
a mmand to witch your printer to the 
Tandy mode. The manual i not very clear 
on thi. proc . . There are no remark tate
m nt in th rogram t indi ate where the 
ommand , hould g . Thi type change 

would require a call to E.Z. Friendly. I 
ugge t the e in tructi n e mor clear. 

Also E.Z. Friendly needs to put th ir ad
dr and a upp rt ph ne num r in the 
manual. If you do not ha e a Tand printer 
you hould call E.Z. riendly and a kif other 
printer can also be u ed. 

uper Comic + ha added a COPIER 
pr gram to create a ackup n a new di k, 
leaving out the vari u utilities, o you can 
keep the program and your creation on one 
di:k. If you u the Co o 3 with a RAM di k 
you will n t need this ~ atur since the RAM 

disk h ld th entire pr gram. 
hi updated pr gram contain 15 icon : 

Pencil free-hand draw) Paint Can (black 
and white fill , Line, Box Filled Box, 
Cir le Magnifying Gla zoom edit) Hand 
(mo e object Era er, e t (enter text 
Clear Screen, Undo, Di k a e/load), 
Printer and Clip rt. The Pencil icon work 
ju t a in the pre iou ver ion, with one 
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addition: Pre ing W allow precJ JOn 
control in a 64-by-64 pixel window. he 
manual ugge t you draw with a spring
centered j ystick. I find thi extremely dif
ficult. TheW funcri n give you an opp r
tunity t use free-floating contr l, which I 
find ea ier in a maJI area. Th Erase func
tion can al o u e the W function window 
~ r me d tail. 

The Paint, Lin , B x, ircle and Magni
fying Gla icon all fun tion th arne a in 
theearlierversion. The Filled-Box fun tion 
ha b en hanged to an inverted box. The 
Hand icon till allow you to get and put" 
part of your drawing. u can till . tamp 
with it, but a few nifty features have en 
added. You can cut a ection of the drawing 
and move th ection to the top of the 
s r n. The cut- ut ection f the drawing 
di appears. It i. n w temp rarity loaded in 
memory and i pa ted when you pre ENT

R. The cut portion stay in memory while 
using ther pr gram function withe cep
tion being magnify and print. Tf you double 
click n the hand a Pattern ut and tamp 
menu appear . There are 20 available pat
tern - from brick to bar~code line . Se
lect th pattern you want then tamp it into 
your drawing. Pre s the spac ar while 
double clicking on the hand i on to see a 
menu of capital letter ~ r pa tin g. You can 
al flip lected bjects v rtically or hori
zontally. 

with the previous ver i n the man
ual include a Trick and Hint e tion. 
Als included on the di k are everal pic
ture tie for exp rimenting. You can ee 
the availabl picture y eli king on th 
Di k icon and bringing up a di k direct ry. 
It would be nice here to al o have the abi I ity 
to ch e file with the joy tick. 

I believe softwar review are written 
for the de ign r a well a, for the c.on urn r. 
Are iew i one place where hortcoming 
or annoyance in a oftware package are 
revealed. A concerned d vel perc n ider 
a reviewer' critici m , along with user' 
ugge tion , when devel ping upgrade to 

program . With thi in mlnd, I chec ed to 

ee if E.Z. Friendly ha made any effort to 
c rrect the critici m from the review of 

omic +. ~ 

The fir t critici m from the previ u 
review wa that pre ing th E key dump 
you out of the program. The reviewer wa 
u. ed to the E key ru b ing a way to back 
out o menu. and f und it difficult to reak 
hi old habit. Z .. riendly addr ed thi 
i ue by disabling the ey. N w thi 
key has no programming function. Actu
ally I wi hit w uld allow you to back out 
of a menu. I found my lf [i reed into making 

h ice that led int unwanted menu . I wa 
forced to choo e when, in many program , 
I can pre the c key to return to a pre i
ou locati n. 

The econd critici m fr m th earlier 
r iew wa the reviewer felt it would be 
nice i you could add to th clip art library. 
E.Z. Fri ndly addre ed thi . omplaint, too 
and added a u. tom pti n und r th lip 
icon. ow there i room t 1 ad clip art 
created y the Art Uti/ program provided in 
the Super Comics+ package. Al o, th abil
ity to cut and tamp allow you to l ad a 
picture. cut the clip arty u want. rel a the 
de tination picture, and pa te in the o ~ect. 

The 1i p Art utility allow y u to add i x 
cJip art drawing to uper Comi s+. 
Running Art Uti/ bring up tw ti ns: A 
drawing area and a diagram howing the 
key u ed for preci i n drawing. Pre U 
f r undo E to era e the entire pi ture and S 
to a e the picture. A bar graph at the 
bottom estimate wh ther or not your pic
ture fits the limitation of the clip-art file. 
Kee tb bar a mall a po ibl for be t 
result . nfortunately. I m n t ur this i 
o easy to do. It m ru though each pi el 

movement add to the amount o in orma
ti n whether or not you are actually draw
ing. t i imp rtant then t gin at the 
cur or initial tartingp intanddrawfr m 
there. The manual ffers an explanati n r 
thi . 

After you fini h drawin and pre for 
ave, Art Uti/ c nverts y ur drawing into 
ab. olutely th m t c mpact DRAW stat -

ment that can be written." If Art Uti! can ' t 
make a '. hort enough" DRAW tatement, y u 
are giv n the option of returning to the 
drawing and . h rtening it with the ndo 
function. Art Uti/ a tually builds a DRAW 
tatement taking into account each pi 1 

m ve of the joy tick. I think thi make 
drawing much m re difficult. If Art til i 
ucce .. ful in creating a small enough DRAW 
tatement, you are a k d for a file number 

(number range from one through ix) to 
add to the cu tom election under the Clip 
ic n. ou can chang the u tom clip by 
r naming the cu. tom clip file . 



Game 

118 orlie A e. 
12601' 914-485-8150' 
21.45' plu 1.50 /H 

-:- Kay oro ell 

OS-9 Level II 

CoCo ahtzee 

oYahtzee from ColorSy tern i 
played ju t like the r ahtzee game from 
Milton Brad I y. It re uire a C with a 
minimum 2 6K RAM the wi nd1nt module 
fr m Multi- ue and a monitor. CoCo
Yahtzee cannot be played on a tele i ion. 
The gam i not copy-protected and th 
di tribution di k c ntain a direct ry with 
th CoCoYahtzee docutnentation. I received 
t 0 page of printed documentation with the 
review di k. 

. CoCo Yaht ee come ready-to-run in the 
Multi - ue en ir nment. The author ha 
included ani n file. three AIF fil and the 
pr gram module it elf. The d cumentation 

help you et et up to run the game by 
howing y u how to py the appropriate 

file t the right dire torie . The game can 
al o b called from the 0 -9 command line 
a Jon a the wi nd i nt module i in y ur 
boot file. The game supp rt the Hi-Res 

yahtzee. 
uppon i provided by th author through 

the addre and telephone number li ted in 
the d cumentation. upport i al o a ail-
able through el tronic rvi · u h a 
CompuSer e D lphi and GEni . 

[Editor Note: According to olorS -
tems. the error with th oCoYahtzee AIFs 
ha been corrected. Current copies of rhe 
gam do not exhibit this error.l 

4616 tl Hayne Rd. 
tie Hayne N 28429; 919· 

-John Butler 

Disk Utility CoCo3 

Diskette File Protector 

om 
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Word Pm-ver 3.2 word proce or and then 
tried to edit the file, but a pr tected file 
annot be loaded. You may ad file t a 

protected di k. You may al o change, re
name and delete all unprotected fi le . 

Under normal circumstance prote<:ted 
files are imperviou to nooping. I do not 
have an utilities to r ad and edit tracks or 
the ile Allocation Table as y u can with 
the Norron Utilities in the MS-DOS world. 
There re. I cannot erify if u h a utility 

uld be used to unloc the e file . . The 
only thing you can normally do with pro
tected file i to unprotect them or re~ rmat 
the di k upon whi,ch they are located. 

What exactly doe Diskette File Protec
tor do? Does this utility make it impossible 
to delete or read the file? Does it pre ent a 

RAINBOW 

NX-1~ 020 

reformat of the floppy di k? Can the file 
till be loaded into its application? The 

manual d sperately need an introduction 
1 

to the function of the package and it 
intended audience. n e planation of func
tion not performed by the pr gram would 
al o be u eful. 

The manual doe not tate whether or 
not Di kerze ile Prot ctor i de igned 
pecifi ally for the o o 3 but the disk 

label pecifie oCo . I'm not ure if that 
means Diskette File Protector only work. 
on the oCo 3 or if there i aver ion for the 
older machines. Thi information should b 
clearly tated in the manual along with 
Datatech addre and phone number. 

I spend mo t of my time in the MS-DOS 

world and am u edt u ing utilitie such a 

NX 1001 
MULTI-FONT 

-...... ,.. .. 

This next generation color printer sets new 
standards in color pr,inter performance ... 225 
cps. 4 NLO fonts including Script, plus a new 
high speed draft font; but the enhancements 
don 't stop there. Add a 16k buffer, a specia1l quiet 
mode, top feed, bottom and rear tractor, and the 
list goes on. Seven on-demand colors, 8 color 
graphics modes, Epson and IBM emulation for 
maximum soft vare com,patibi lity. Virtually 
everything desired in a: printer is here - speed, 
color and versatility at an affordable price with a 

This -- . 

2 year warranty. 

OUR PLUG 'N GO FOR THE COCO 

enhanced version of 
the legendary NX-100011 is the 
Ia est low-cost high-performance printer 
from Star Mlcronics. Fully f,eatured with 4 NLO 
plus a draft font. 10 character sizes from 
su.bs,cript to quadruple si~e . 41< buffer, 180 cps, 
friction and tractor feed, and much much more. 
Backed by a 2 year warranty. Epson and IBM 
emulation modes for maximum software 
compatibility. A performer so versatile you may 
never ·exhaust it's creative possibilities. 

OUR PLUG 'N' GO FOR THE COCO 
SYSTEM ~INCLUDES : i SYSTEM INCLUDES: 
• NX-1020 Rainbow Multi·Font Printer • HX-1001 Multi Font Printer 
• Blue Stre,ak Ultima $24995 ' • Blue Streak Ultima . $1

1 
sass 

• Softwa W~e Support Disk • Software Support Dtsk 
• C.o lor Super Gemprint +$1 (} Shipping & lnsuranc'l! +310Shipplng & l!lsurance 

Order ) "rour Systcn1 Today ... Call ( 513) HHS .. 5999 
All Dayton Assoc iate 's products have a 30 day moneyback guarantee . 

DAYTON ASSOCIATESofHwi,R., NC. Vi , ~:;~~r~s~i,hin 
9644 Quailwood Trail • Spring Valley, Oh io 45 70 Ohiort'Sid .nt ad &.s sa talC 
SIIIPPI"II charg" to Caclada, P.R , H. AK. APO. fPO are double Triple charge 10 I other counlries. COD add $4.00 
~ a ISitr!dlrade maJ~ oi Sfltol\l!SOn CocJ. IHNIII t llftOitlltm~~:{( ll.> ssMKI!ill!s t ll!p. Pr.ct and:> llle~aruuOJIQIOtlllngunlholll ~. 
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DiskeTte File Protecror in the form of a 
comprehen ive utility package like Norton 

tilities or PC Tools. I'm not ure of Data~ 
tech Mi ro · intention , but I ugge. t 
bundling Diskette File Protector a part of 
a oCo Di k udlitie package. A part of 
uch a package DisketTe File Protector 

would oertainly -helpful. If you need a 
fi le protector, Diskette File Protector ac
complishes thi with minimum fu · . 

[Editor s Note: he manual now reflect 
thi ulility as for the CoCo 3 only. There is 
no CoCo 1 or 2 ersion available . Also !he 
ompany addr is clear/ printed on each 

page of the manual.] 

Game 

stems, 4612 rdeo, 
10) 

- Kay ornwell 

OS-9 Level II 

CoCothello 

I have alway enjoyed playing the game 
Othello. ow. with the introduction of Co~ 
Cothello~ Ver i n 1.4 l can enjoy thi game 
on my Color omputer 3 under OS-9 vel 
11 and Multi-Vue. oCothello y tern re· 
quirement include a Color Computer 3 • a 
joy tick or mouse a monitor (TV supported , 
OS-9 Le el Il and the wi nd 1 nt m dule fr m 
theMulti-Vuedisk. Thewi ndi nt rn dulei 
u ed to provide joy tick or mou upport, 
includ · ng the keyb ard m u e. he game 
can be run tilom the 0 -9 command line but 
the wi nd i nt nodule mu t be in your OS-9 
boot file. (This i no problem f r me be
cau ·e I use the wi nd i nt module in my 
standard OS-9 boot fi I e.) If the game i run 
from the ommand line, the Tandy Hi-Res 
interface i upported, but you may need to 
use the s s . G I P et tatu. call to et up the 
Hi-Res mouse. Or, e ecute control -e 
from the Multi-Vue di k to set up the mou e. 

. . ·-· ••• a~tPrPrh 
• •. ~w. ::···· ·.w. 

CoCothellocome into it own when run 
under Mu/t;-Vue . The author Zack Se -
ion ha included an icon file and an AIF 

file. The in truction take you through the 



ol r w tern , 4616 a tie Hayne Rd. 
a tie Hayne N 28429' 919-

-John Butler 

Util ity CoCo3 

Nib Compressor 
and Gallery Maker 

1 ad the file from di k to view on your 
monit r. 

lth ugh all graphic ar sav d in 
HSCREEN2 m de N I BLOAOR ha pecial key 
that allow y u to view the pictur in the 
HSCREEN mode in which it wa creat d with 
192 or 200 line -per- creen. 

The compr ion and :a ing, r loading 
and ub equent uncompre ion i · qui te fa t 
- ab ut fiv econd t p rform ither 
fun ti n. An intere ting ide ffect of these 
program allow y u to watch th graphi 

reen it i c mpre r uncompr ed. 
Galle1 Maker is an ther fine program 

fr m Ric ' omputer Enterpri c. The 
G tier Maker di k ha fiv pr gram . in 
addition to the four NI B pr g am m n
tion d arlier, with wh ich you can make 

••• For the CoCo 
The Smallest, s~-.~ 
FaStest ~·II!IIA llJUiraiUJ 
Converter 

connect a Ce-ntronics parallel 
CoCo or use It to improve 

current printer. The -cables are 
rurtt:t-1'111!'-~,tvshielded cables with moulded 

TYPE 
SELECTION! 
TUTORIAL 

Orrhnt If! trucflOnal prog m lflat L\'111 
·tltt:l 24 specoal tea ures yovr 
punle or d•Sil~' m . hods to 

Nlt:Otporale 111 m rnlo your programs 

HI-RES 
SUPER 

GEMPRINT 
Ol$k so.1tl¥are t at I ~YJ/ 

lf!lnster a Hscreen I 2.3 ot 
{)ICiure screen to ptill er 

Grey im eJ s/IJ!JinQ tor color. 

SUPER 
GEMPRINT 

~VIII trans~ r a Prnmle 0. I 2 J or 
.J p~eture scn~en ro punter 8 I I 

h;mJcopy 8/~c fhrt~ whtre blxA 
or u~ /uti hadmg lor rotor 

COLOR 
SUPER 

GEMPRINT 
Trans/ rs cOlor screens to 

Color 'X aza 8x rr 
.~rdtoov 111 II)' 

Pmo 01 llscreen mode 

Order Your System Today ... Call (513) 885 ... 5999 
All Dayton Associate's products have a 30 day moneyback guarantee. 

DAYTON ASSOCIATESor~~ir · , I C. 
64 Qu ilw d rail • pring Val l , hio 45 70 

Sh1 mg charges o Cana P.R.. I. . APO. FPO are double Tnple charoe 10 an 01 r oountnes 
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t fmd a better 

mputer Enterpri ·e P. . Bo 
276 Lib rty K 42539· 606-787-57 • ib 
Compressor disk 2.50; Gallery Maker 
di k 10; plu 2 IH) 

-Richard Me 
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Utility 

Smart Watch 
Drivers 

CoCo 3 date and time. I hould note that once the 
c rrect time i et, you w n 't ha e tor et 
it again until th time change in th . pring 

r f 11, or unl you want t u the elap ed 
timer. Al o, becau e of it internal battery. 
powering d wn and pow rfailurc ha no 
effect n the mart Watch once ou ha et 
the unit. 

Whcnth 

Robert ult 832 N. Renaud, .rosse 
Pointe Woods M148236; 12 plus 4 /H 

- t ve Rick tt 



The fo/1 wLn pr du t have re entl been recei ed b THE RAJ BOW, e ~ami ned b 
our ma azine taft and issued th Rainbort Seal of C rtifi at ion ) our assuran e 
that" e hav seen th produ t and have a rtained that it i what it purp rt to be. 

Fir t product receh•ed from th is company 

The a/ of Certifi arion i op n to all manufacturer 
olor C mputer, regardlc of wh th r they adverti 

f product or th Tandy 
in THE RAfNBOW. 

y awarding a Seal, the magazine certifie the pr gram doe exist- that we have 
e amin d it and have a ampl copy - but thi doe not con titute any guarantee 

f . ati faction. o n as p ible, the c hardware or oftware item. will be 
forward d t THE RAI ow re iewer for valuation. 
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T e Asse bly 
Sea c 

e eral people have written to me 
to a k how to process and ort 
tring · n machine langu~ge. To 

make thi more interesting, I 
thought I'd u e the e ideas in a 

word- earch puzzle - where a certain 
number of words ar hidden within a large 
grid and surrounded by random letters. In 
thi type of puzzle the words an be p . i
tioned horizontally, venically. backward. 
forward or top-to-bottom. hi program 
generate a word- earch puzzle from your 
li t of word . Word- ·earch puzzle are ver 
p pular at family r union and children : 
birthday partie . 

E entia! to the . tudy of tring in the 
Co o i an under tanding of the VARPTR 
function. Thi. routine i hke a map of all the 
. tring you're u ing. It doe n 't tell you 
what the tring i but rather, gives you 
information about th tring. Thi inf< nna
tion i gen rally five te 1 ng and c n-
i t fthe tring length , a zero, the :tring' 

location (two byt ) and another zer . ing 

Bill 1 ee rever.sed the snnwhird trend b 
retiring to Wi con in from a ba1tking ca
reer in Florida. The success of his 13-part 
series, ''Machine Language Made BA 1 ' 

(Ju ly 1988 to July /9 9), prompted him to 
conrinue writing articles about Color 
Computer machine-language program
ming. You may ·omacl Bifl al Route 2, Box 

16C Mason Ul f 4 . 6-9302 . 
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gWo 
§ 

by w ·niam P. ee 

the function V=VARPTR(A$) V i the to a
finn where the e five byte of inC rmation 
tart. The two byte just before V arc the 

AS II value of the string' name 128 i 
added to the valu of the ec nd letter of the 
nam o the o know it's dealing with 
a tring variable and not a numeric vari
able). Try the following example: 

10 DIM AB$,V 
20 AB$="THE RAINBOW IS A GREAT M 
AGAZINE" 
30 V=VARPTRCAB$) 
40 PRINT CHR$(PEEK(V-2)); 
41 PRINT CHR$(PEEK<V -1) · 128) 
42 PRINT PEEKCVl 
43 PRINT HEX$(PEEK(V+2)); 
44 PRINT HEXS(PEEK(V 3>> 

Here' all the information a out ABS. If 
you need to heck any of the letters 1n the 
string, they start at the location printed by 
I ine 4 and 44. Starting at that lo ati n are 
the A en values for ach l tter in the tring. 

But what ifw want our word ina one
dimen ional array? Again, everything i 
located before and after the VARPTR value. 
Thi. time, thougl we need the. initial loca
tion of AB $ ( 0). Information ab ut the array 
i · contained in the even byte before thi 
location: 

V - 7 =array' fir t name 
V- 6 =array' econd name plus 128 
v-5, v - 4 =location of next array 

zles 

V -3 =number of dimen ion 
V -2 V • 1 = number of string 

The ne t group of fi e : ytes contain the 
informati n about indi idual tring in the 
array: 

V =length of AB$ ( 0) 
V+l = 0 
V+2 V+3 =location of AB$ ( 0) 

V+4 = 0 
V+S =length of AB$ ( 1} 
etc. 

nned with all thi information, you can 
now charge through tring atrdy and change 
them at wilL The only unchangeable infor
mation i the tring' actual location. o
tice that earlier in Line 10 both the array 
nam and Variable V are dimen ioned at the 
b ginning of the program. The CoCo has a 
tendency to bounc tring locati n around, 
e. pecially if they are u ed for different 
variable . Thi i comm nly ailed gar
ba 1e coflection. Gi ing variable an imme
diate "home" en ure that whene er you 
call VARPTR you'll alway get the arne 
location. 

In the puzzle program, a one~dimen-
ional array i u ed. V- 3 i 1 the number of 

strings is less than 256 o V- 2 i alway 0 
and the array name i W 0$ . All that i needed 
for further checking i. the total number of 
trings, the l.ength f each string, and it' 

locat'on. 



The machine-language program in Li t- put in Regi ~ t r 
ing 2 ' tart by d fining it variable line 
110·2 .TheJSR $B3EDin ine_ oget the 
VARPTR WDS ( 0) that ha been pa ed by 
th BASIC pr gr m i ting 1 and tore it 
in VARPTR. This mean that VARPTR·1 

64K Disk 

i ting 1: WORDPUZL 

1 'ASS EMB LY LINE 
2 'WRI TT EN BY WI LLIAM EE 
3 'COPYRIGHT JU E 1991 
4 'BY FALSOFT, I C. 
5 'RAINBOW AGAZIN 
10 CLEAR 200,&H6000-l :CLS 
20 IF PEEK(&H6011)<>189 THEN LOA 
DM"WDPUZZLE " :POKE&HFF40,0 
30 PRI T ~ P U Z Z L E S E A R 
C H " 

40 DIM TI$ , N,SZ,V.L .T 
50 DEF USR-&H6011 
60 V-RND( -T MER) 
70 READ Tl$:V-LEN(Tl$) 
80 PRINT#-2.C HRSC27); CHR$( 16);CH 
R$(0);CHR$(0):PRINT#-2 
90 PRI T#-2.TA8(40 · V/2) Tl$ 
100 PRINT#· 2,CHR$(27) ;CHR$(16);C 
HR$(9) :CHR$(0) 
110 PRI NT/1- 2 

i t ing 2: WOPUZZLE . ASM 

00050 *WORD S ARCH PUZZLE 
00100 ORG $6000 
00110 VARPTR RMB 2 
00120 TOTAL RMB 1 
00130 UMBER RMB 1 
00140 WDLE R B 1 
00150 WD LE 1. RMB 1 
00160 RCOU T RMB 1 
00170 RNUM RMB 1 
00180 RTI ES RMB 1 
00190 SIZE RMB 1 
00200 ex RMB 1 
002H~ CY RMB 1 
00220 CX1 RMB 1 
00230 CYl • R B l 
00240 SGNDX R B 1 
00250 SGNOY RMB 1 
00260 TAB RMB 1 
00270 

120 READ N:OIM WO$(N) 
130 FOR V=1 TO N:READ WO$(V) 
140 IF LENCWO$CV))>L THE L=LE 
WD$( V)) 
150 IF L>15 THEN PRINTW0$(V) ;" 
S TOO LONG " :STOP 
160 T-T N(W0${V)) 
170 NEXT 
180 T-INTCSORC T)+.5)+2: L- L+ 
190 IF T>L THEN L-T 
200 IF L>30 THEN PRINT"TOO MANY 

ORDS " :STOP 
210 PRINT"MINIMU SIZE IS · ";L 
220 INPUT"DESIRED SIZE " ;SZ 
230 IF SZ-0 THEN SZ=L 
240 IF SZ>30 THEN SZ•30 
250 POKE &H6009,SZ 
260 V USRCVARPTRCW0$(0))) 
270 PRINT# · 2,CHR$(27) ;CHR$(16);C 
HR$(0) ;CHR$(0) 

00280 LENSRT JSR $B3ED 
00290 STD VARPTR 
00300 LSORT LOU VARPTR 
00310 LOA · I, U 
00320 SUBA #2 
00330 STA UMBER 
00340 LEAU 5,U 
00350 LSRTl LOA .u 
00360 CMPA s.u 
00370 BHS SRT2 
00380 LOB s.u 
00390 S B ,U 
00400 STA 5,U 
00410 LOO 2.U 
00420 LOX 7, U 
00430 STX 2. U 
00440 s 0 7,U 
00450 BRA LSORT 
00460 LSRT2 LEAU 5.U 

280 PRI NTt -2 
290 FOR V-1 0 N:L-(V -1)AND 3 
300 PRINT#-2,TAB(20* L) W0$(V); 
310 IF L-3 THEN PRINT#-2,CHR$C27 
);CHR$(16);CHR$(0);CHR$(0) 
320 NEXT:PRINT#-2 
330 STOP 
340 DATA P R E S I D E T I A L 

0 U I Z. 32 
350 DATA WASHINGTON,ADA S,JEFFER 
SON,MAOISON, ONROE,JACKSO ,VANBU 
REN, POLK,TAY OR,PlERCE 
360 DATA BUCHANA ,LINCOLN , GRANT, 
HAYES,GAR FIELO , CLEVE LA O,HARRISO 
N,TAFT,WI LSON.HARDI G,COOLIDGE .H 
DOV ER 
370 DATA ROOSEVELT, TRUMA . EISENH 
OWER,KE EDY,JOHNSO , IXO , FORD . 
CARTER,REAGAN , BUSH 

GET W0$(0) VARPTR 
SAVE IT 

MAXIMUM NUMBER OF WORDS 
DON ' T NEED IRST AND LAST 0 

VARPTR OF W0$(1) 
IT'S LENGTH 
COMPARE TO NEXT WORD'S LENGTH 

GET SHORTER WORD ENGTH 
A D SWAP IT 

GET IT ' S LOCATION 
AND SWAP IT TOO 

BACK TO BEG! NING 
EXT WORD VARPTR 
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string · ( 6<>0) or number ( 6=0). Using a 
print routine u ually hanges 6 to rs but 
RNO uses the Floating Point ccumulator 
and it mu t be deared for operaltionc with 
numbers .. 

The puzzle ha eight po ible directions 
for word placemenr~ north, ·eac t, south, west, 
and diagonally between ·each. Depending 
on the direction, a letter' next location is 
either - I , o or + 1 from it pre ·ent location in 
b th the horizontal and vertical direction . 
The e value are located in RTAB LE (lines 
2670- 740) and repre ent the change in 
location for the ·eight dire.ction tarting 
with north and mo ing clockwi ·e (remem
ber that to the computer . 1 ; $FF). E en 
though there are eight directions. they are 
numbered fromOthrough 7. Thefu· td'rec
tion i: randomly celected (line 890-1000). 

Next, a random location is hosen within 
the array (line 1020~11 O) where the pro
gram tries to tart the current word. The 
location mu t first be checked to . e·e if the 
word fits in the current dir,ection lines 1150-

1300). Every location where a l·etter would 
be must then be checked to ee if the loca
tion urrently i · a zero and not occupied 
(line l320-l4_0)- no word overlap, but 
you could modi y the program to aUow for 
this. The program trie to place a word in 
the given direction 0 time before giving 
up and going to the next direction. 

When aU of these condition ha e been 
met, the word can be put in the array (lines 
151 o~ l660 ).If there are any more word . they 
are placed next (lines 1670-16 o . ow it 's 
time t.o· print the array. Location $6F i the. 
output device location. If it contain -2 

FE), output goe to the printer (PRI NTti- 2) 
and if it contains zero output goe to the 
creen. The DMP-105 has 4 o printing posi

tion . Each letterplu a paoe is 12positions 
long, so the TAB etting is(480-S I ZE* i 2)/-or 
240-S I ZE*6 (lines tno .. nso). ou may have 
to modify this procedure and the following 
printer commands for your own printer. 

The print head i positioned u ing four 
values - 27, I6, 0, and TAB, which start at 
Location Ll in the array line 1 00-1970). If 
that location contains a letter it i printed. 
If there i no letter at that location, a random 
lener is g·enerated and printed (lines 1980· 
2070). The entire array is checked and ran
dom letter are printed in place of blank 
array locati ns (lines 2070-2170). When thi 
is completed, all the word contained in the 
puzzle are prin ed below the puzzle in four 
column . But I wanted the word printed 
aiphabeticall , so the program sort them. 
And to. be really correct they ar not just 
orb . alphabetically but they areal. o orted 

by length - act" come . before "action". 
gain, VAR PTR i u d to getthe number 

o word in the array without the fir t and 
la t word . I u ed the TOT A variable a a 
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00470 DEC 
00480 BN E 
00490 
00500 BEGIN LOB 
00510 STB 
00520 START JSR 
00530 LOX 
00540 JSR 
00550 LOIB 
00560 JSR 
00570 JSR 
00580 JSR 
00590 JSR 
((H~600 LOU 
00610 CLOO'P CL R 
00620 CMPU 
00630 BLO 
00640 
00650 LOY 
0•0660 LOA 
00670 DECA 
00680 STA 
00690 
00700 LOOP l LEAY 
010710 LD6 
00720 STB 
00730 LOX 
00740 cu LOA 
00750 JSR 
00760 DECB 
010770 BNE 
010780 JSR 
00790 CLR 
010800 LOB 
00810 STB 
00820 LOB 
00830 JSR 
00840 JSR 
00850 JSR 
00860 DECB 
00870 STIB 
00880 
00890 RLOOP DEC 
00900 LBEQ 
00910 LOB 
00920 I :NCB 
00930 ANDB 
00940 STIB 
00950 LSLB 
00960 LOX 
00970 LOD 
00980 STD 
00990 LOB 
0100e STB 
01010 
01020 CEN TER LOB 
0HB0 JSR 
01040 JSR 
01050 JSR 
010610 STB 
01070 STB 
010810 I DB 
01090 JSR 
0110'0 JSR 
01110 J SR 
01120 STB 
01130 STB 
01140 
01150 CHKLEN LOA 
01160 LOB 
01170 MU L 
01180 ADDB 
01190 LBIMI 
01200 LB tO 
012Hl C!MPB 
01220 LBHI 
01230 LOA 

NUMBER CHECKED ALL THE WORDS? 
LSRT1 

1/3 THRE E TRYS PER WORD 
TOTAL 
$A928 CLS 
i/MSG SIZE MESSAGE 
$B99C PR INT TO SCREE 1 

SIZE ' · 
$BC7C PR IN THE CURRENT SIZE 
$8009 
$B 99C 
$89158 AND A CARRIAGE RETURN 
t/ARRAY CLEAR ARRAY TO ZERO 
, U+ 
1/A RRA Y +9 60 
CLOOP 

VARPTIR START OF WD$ 
· LY NUit1BER OF WORDS IN WO$ 

LESS W0${0) 
NUMBEIR 

S.Y WD$(1) 
• y IT 'S LENGTH 

WD L N 
2.Y AND IT'S LOCATIO N 
, X+ FIRST LETTER 
[$A002] PRI NT IT 

Cll PRINT ENTIRE WORD 
$6958 AND A C/R 
$6 SET NUMB ER FLAG 
419 NUMB ER OF DIRECTIONS + 1 
RCOUNT 
418 
$BC7 C 
$B F1F GE T A RANDOM DIRECTION 
$B3ED 

MAKE IT 0 - 7 
RNUM 

RCOU:NT START OF F WITH 8 DIRECT IONS 
PRINTl COULDN'T FIT THIS WORD I'N! 
RNUM 

CHANG I NG DIREC TI ONS 
ill STI LL 6ET WE N 0 - 7 
RNUM 

RTAB LE IS 2 BYTES EAC H 
1/RTABLE 
B.X CHANGES FO R THAT DIRECTION 
SGNDX SAVE THOS E CHANGES 
1159 GET 50 ATTEMP TS PER DIRECTION! 
RTI MES 

SIZE GET A RANDOM LOCATION IN ARRA 
$BC7C 
$Bflf 
$B3ED 
ex 
CXl 
SIZE 
$BC7C 
$BF1 f 
$83ED 
CY 
CYl 

'WDLEN WILL THE WORD rn 
SGNDX 

ex 
NOGOOO 
NOGOOO 
SIZE 
NOGOOD 
WOLEN 



01240 DB SGNDY 
01250 MUL 
01260 ADDB CY 
01270 LBMI NOGOOO 
01280 LBEQ NOGOOO 
01290 CMPB SIZE 
01300 LBHJ OGOOD 

Submitting 01310 
01320 ALLCLR LOA WOLEN AL L CLEAR IN THAT DIRECTION? 
01330 STA WOLENl Material 01340 LDD ex 
01350 STD ex1 To Rainbow 01360 eLR LP LOA CY1 
01370 LOB SIZE 
01380 t~UL 
01390 ADDB CX1 
01400 ADCA #0 
014 10 LOU //ARRAY 
01420 TST o.u IS LOCATION IN ARRAY ZERO? 
01430 LBNE NOGOOD CAN' T USE IF IT IS ' T 
01440 LDO CX1 
01450 ADDA SGNDX 
01460 AOOB SGNOY 
01470 STO CXl NEXT LOCA TI 0 TO CHECK 
01480 D C WDLE 1 
01490 B E CLRLP 
01500 
01510 STOR T LOX 2. Y PUT THE WORD IN THE ARRAY 
01520 STORLP LOA CY 
01530 DB SIZE 
01540 UL 
01550 ADDB ex 
01560 ADCA /10 
01 570 LOU /!ARRAY 
01580 L AU O,U ARRAY LOCATION 
01590 LOA .X+ CURRE T LETTER 
01600 STA .u 
01610 DD ex 
01620 ADOA SGNOX 
01630 AODB SGNOY 
01640 STO ex NEXT ARRAY LOCATION 
01650 DEC WDLE ANY MORE LETTERS? 
01660 BNE STORLP 
01670 DEC NUMB ER A Y MORE WORDS? 
01680 LB LOOP1 
01690 
01700 PRINT2 LOA If- 2 SWI TCH TO THE PRI TER 
01710 STA $6F OUTPUT 0 VICE LOCAT ION 
01720 LOA SIZ CE TER THE PRIN TI G 
01730 LOB fl6 
01740 MUL 
01750 PSHS B 
01760 LOA ~~240 
01770 SUBA . s 
01780 STA TAB LEFT MARGIN AND RIGHT ARGIN Tl 
01790 LOY #ARRAY 
01800 LOA Ill S ART AT ARRAY( 1. 1) 
01810 P2Ll STA CY 
01820 OA 1127 PRINTER COMMANDS 
01830 JSR [$A002J 
0 840 DA #16 TO MOVE 
01850 JSR [SA002] 
01860 CLRA TO LEFT 
01870 .JSR [ $A002] 
01880 LOA TAB MARGIN 
01890 JSR [$A002] 
01900 LOB Ill 
01910 P2 L2 STB ex 
01920 LOA SIZ 
01930 LOB CY 
01940 MUL 
01950 •Aoos ex 
01960 ADCA f/0 
01970 LOA D.Y I RST LETTER I ARRAY 0.1) 
01980 B E P2L3 IS IT A PUZZ LE LE TT ER? 
01990 CLR $6 NU BER FLAG 
02000 LOB /f26 REPLACE 0 WITH RANDOM LETTER 
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flag, inc it i n t pre: ntl u ed any
where. The 1 ngth of th fir t and cond 
word are om par d. If the · cond word L 
smal ler. u:e that length, but'· cf' the flag. 
Each letter in the fir ~ \ ord i · compared to 
th orre ·ponding letter in the ccond word. 
If a lcttc·· in the fir t \ ord i lowe.r in value 

Another 
intere ting option 
is to hav~e t e 
letters left after 
you've eire ed all 
the words spell a 
phrase doing 
thi i a challe ge! 

than the letter in the second word, the word 
i.-corTe tly pia d and ou an g on to th 
n xt' ord.lf a letter L gr ater than the arne 
I Her in the next word. then the two ord. 
must swit ·h pla , - th fi te f 
VARPTR information mu t bee changed. U 
the t\.vo word. are idenLical in length, then 
the flag must b he ked.lfthe flag is zer , 
th t1r t word i the ~ honer and in it prop r 
lo ati n. If the flag i.· .-et, th . n the se ·ond 
' ord wa th h rt r and th tw w r 
rnu t it h Ia e ·. hen a ·wap i · made, 
Lhe program go s back to the beginning of 
the ort. fter debug2in . a e the ource 
'ithW WDPUZZLE.SRC.an ia ·sembleitwith 
A DPUZZLE. BIN INS/WE. 

fter the ort i ompleted control re
turn to the BA IC program and it prints all 
the puzzle's word: in four olumn .. Th 
B 1 program aJ o load the machine-
language program it ne · ssar ) limit: th 
word lengths to 15 letter , and detennine 
the ize of a puzzle. The fir t two item in 
' OUr data line: should b the punle tit! and 

th number f w rd . In addition to pr vi-
ou ly m ntion d han u ma · want l 
add options that allo\ . aving and I ading 
the words from di k, printino more than one 
op , or adding a olution printout with an 

asteri. k *) in. tead f random letters. 
nother inrere ting option i to have th 

letter · I ft after ou 've cirded all the\' ords 
. pella phra e- d ing thi i a chall nge. 

hat' it for thi m nth. Happy word 
hunting. N t tim l'll answer some spe
cific machinc·languagc u tion . di cu 
Disk EDT M , give you ·orne tip.- and use 
a Japane:e t ' t demon tratc pr babilit). 
If you ha e any qu stions or idea for future 
article , please let me know. 
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02010 
02020 
02030 
02040 
02050 
02060 P2 L3 
02070 
02080 
02090 
02100 
02110 
02120 
02130 
02140 
02150 
02160 
02170 
02180 
02190 A PSRT 
02200 
02210 
02220 
02230 
02240 ASRT 
02250 
02260 
02270 
02280 
02290 
02300 0 
02310 
02320 
02330 ASRT2 
02340 
02350 
02360 
02370 
02380 A~EXT 
02390 
02400 
02410 
02420 
02430 ADONE 
02440 
02450 
02460 
02470 ASWAP 
02480 
02490 
02500 
02510 
02520 
02530 
02540 
02550 
02560 

JSR 
JSR 
JSR 
ADOB 
TFR 
JSR 
JSR 
LOB 
INCB 
CMPB 
BLS 
JSR 
LOA 
INCA 
CMPA 
BLS 
CLR 

LOU 
LOA 
SUBA 
STA 
LEAU 
LOA 
CLR 
CMPA 
8 s 
LOA 
INC 
STA 
LOX 
LOY 
LOA 
CMPA 
BLO 
BEQ 
BRA 
DEC 
BNE 
TST 
BEQ 
BRA 
LEAU 
DEC 
BNE 
RTS 

OA 
LOB 
STB 
STA 
LOO 
LOX 
STX 
STD 
BRA 

02570 NOGOOO DEC 
02580 BNE 
02590 LBRA 
02600 
02610 PRINTl 
02620 
02630 
02640 
02650 
02660 
02670 RTABLE 
02680 
02690 
02700 
02710 
02720 
02730 
02740 
02750 MSG 
02760 
02770 ARRAY 
02780 

DEC 
LBN E 
CLR 
INC 
LBRA 

FOB 
FOB 
FOB 
FOB 
FDB 
FOB 
FOB 
FOB 
FCC 
FCB 
Rt~B 
END 

$BC7 C 
$BFl F 
$83 ED 
#64 C R${65 - 90) 
B.A 
[SA002] PRINT LETTER 
$B9AC AND A SPACE 
ex 

SIZE 
P2L2 
$8958 
CY 

SIZE 
P2Ll 
$6 

VARPTR 
-1, u 
fF2 
NU BER 
s.u 
,U 
TOTAL 
s.u 
OK 
5,U 
TOTAL 
WDLEN 
2.U 
7,U 
,X+ 
• Y+ 
AOONE 
AN EX T 
A SWAP 
WOL EI'f 
ASRT2 
TOTAL 
A DONE 
ASWAP 
s.u 
Nm BER 
ASRTl 

,U 
s.u 
. u 
5,U 
2.U 
7. u 
2, U 
7 . u 
ALPSRT 

RTIMES 

ALL THE WAY ACROSS? 

PRINT A C/R 

ALL THE WAY DOWN? 

SET N.UMBER FLAG 

WD$ LOCATION 
NUMBER OF WORDS 
DO 'T USE WD$(0) OR AST ON 

FIRST WORD 
IT'S LENGTH 

CL AR SWAP FLAG 
COMPARE TO L NGTH OF N XT WORD 

USE T E SMALLER OF THE TWO 
SET THE SWAP LAG 

LOCATION OF THIS WORD 
LOCATION OF NEX T WORD 
FIRS LETTER OF THIS WO RD 
FIRS LETTER OF EX WO RD 
ALREADY ALPHABETICAL 
KE ' P CHECK I G 
HAVE TO SWITCH THEM 
A Y MORE LETTERS? 

DID WE US E NEXT WORD LENGTH? 

IF SO. SWAP THE TWO WORDS 
NEXT ORO LOCATION 
ANY MORE WORDS? 

SORT IS ALL - BACK TO BASIC 
THIS WORD'S LENGTH 

NEXT WORD ' S lENGTH 
SWAP LENGTHS 

THIS WORD'S LOCATION 
NEXT WORD'S LOCAT ION 
SWAP THEM 

SWAP DONE: BAC K TO BEGINNING 

CENTER TRY A NEW LOCATION 
RLOOP US 0 UP AL L 50 TRI 1 S 

TOTAL 
START 
$6 
SIZ 
BEGlN 

$00FF 
$01 FF 
$0100 
$0HH 
$0001 
$FF01 
$fF00 
SFF F 

TRY AGAIN 
SET NUMBER FLAG 
TRY A LARGER ARRAY 
START NTIRE PROGRAM AGAIN! 

I CURRENT SIZE IS I 
0 
1 
LENS RT 
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A UP Tit UTIU ... 
•12 Programs Each, 1-4 Requ/1'8 Disk • 
U1 .. Backup 35, Basiomap, Timer, Tape-to-Disk,+ 
U2- Custornae, OlskTest, MasterOisk. Offset,+ 
US • View 64, OlskAid, Disk Ubtary, Atarl~ + 

ATIO 1-4 
E1 • 12 Programs ForYCUig Kids 
E2 • 12 Programs For High School Kids 
E3 • 11 Programs Teaching Coco Commands 
E4 .. 5 Graphics Pro;rams ~ Australia 

ub ic Do 
V us! 

U4 .. AutoBoot, MacPicture, State'Log, UmBack, + 
US .. Dlsa$9$mi:Mar, Graph, PaintPct, Squeeze, + 
U6 .. Clc:d(. Uist 32, , MfniOos, Pixcomp, + 
U7 .. Head Print With 30 Mtri Picturas 
US· Fig Forth language With Tutiorial 

Music 1·7 
M 1 • 8 Utilities & 8 Songs 
M2 ·17 Mu.sica Filas> 
M3 • 16 Musica Files ::'ares 
M4 • 16 Mvsica Files 
M5 • 25 Orchestra Fles 
M6 • 23 .Bin Flies R·eacly To Run 
M7- 23 .Bin Files Reacty To Run 

ADVENTURES 1,2 
Ready To Run 
Order A 1 ·Or 112 

G ESJ. 
• Each Dlslc/Tap8 Contains 12 Programs • 
GA 1 • 30 Tie lac:, Missile, Poker, Tycoon, + 
GA2 • Amaz~. Balloons, Motor Jump, Slats, • 
GA3- Battlest'ttp, Golf, Lander, Zero G, • 
GA4 • ABM, lunai'Wotfd, Proted, Subchase, + 
GAS • Blaclqack, lazer, lipan, Utopia, + 
GAS· Kings. Maze. Shuffle, Tempest, + 
GA7 • Chess, City, Ufe, StarT~ek, + 
GAB· Chute, Germ, HLI'kle, lunar, + 
GA9 • Civil War, Go-Rst\ Stock, UFO Maze, + 
GA10 • Ca·ve., Hilow, Scrambla, Word HuM, + 
GA 11 • Blorythrns, Craps 3, Gunnetr, Martians, + 

ANd DoN'T ORGET 

MoNTitl y . B~c~ ISSUES · Q 
Of ORIGINAL ~ 

SubscRipT·,oN SofTWARE 

GRAPIICS I-'M 
GR1 • Atlara, Cube, Space, + 
GR2 • ObiectS, Wargame.l. Wortdmap, + 
GR3 • 9 Coco 3 Graphic ..,rograms 
GR4 • 22 Coco Max Pictures 
GR5 • 22 Coco Max Pictures 
GR6 • 22 Coco Max Pictures 
OR7 ·1 5 Coco Max Pictures 
GRS • 22 .Bin Pictures 
GR9 • 22 .Bin Pictures 
GR10 ·14large .B1n PictL.I"es 
GR11 • 8 Mge Piot"""s 
GR12 ·Coco Max 3 Pk:turas 
GR13 • Ma.cpafllt GTallhlc Editor 
GR14 - 5 Macintosh .,lctures 

TB.ECOM& ICATIONS 1-3 

HO&E MANAGEMENT 4 
• 1Z Programs E•ch 0/sknaptt • 
H1 · Checkbook, Loan, Word Prooe:SIIOf, + 
H2 • CashJoumal, Invest,. Maili$l.. + 
H3 • Ule, IDalabase, Stocks, + 
H4 • S ,pe lng Fix, Spelling Oheoker, + 

/_@ 
ISSUE#91, JAN 1990 
TR~CH FIGJ.ITER 
C()CIJERT3 

ISSUE #92, FE81990 
PENTA-SAME 
ROflSSERIE I.EAG E 
NICK'S 'QUEST 

ISSUE ~3. MAR 1990 
MR MOVIE 

ISSUE 194. APR. 1990 
FLASH CARD 

ISSUE 195, MAY 1990 
OREAMTIME AOVENTU RE 

I.SSUE M96. JUN 1990 
OOREPENrUH 

S EEDGAMES 
B S ESSSTARTEA 
C VERNOOEST3PT.2 
B llDERS ELPER 
TARZAR IV 
ADDRESS IT 
A IMAL GRAPHICS 
ii:'Jiiill\1 

ISSUE M97, JULY 1990 
FCC EXAM HELPER 
EMPLOYEE SCHEDULE 
Fl YING SAUCERArJV. 
SPE£CHAIO 
MOWER MADNESS 
JET TRIVIA 
t ST CALE DAR 

WO!W MASTER 3 
AI RWAR 3 

SOU AlA 
EO CATl>N4 
IBM · BASIC 
BASEBALl CAAD Offi. 
MUNCHY3 

VEA 03 
n 

.INVADERS 
OOC03 RECIPE MACHINE 
SILVERCAPE3 ArJV. 
SABY·SITTER'S BASE 
SIBLE SC IPTURE 
VOC B l.AAY IZ 
DROP PACK 
DOCTORW003 

ISSUEI981 A.UG. 1990 ISSUE 199, SEPT. 1990 
FUPPV TUl'vRIAL IDEA TREE 
RECIPE/MEAL/GROCERY MASTER'S LABVRINUI 
OUNGE<» l!AlE MORSE CODE 
SNOW SKI TELESALE CONTACTS 
HOT LOAD PROMISED WlD OU 
SH PWAR PROPOSAL TE 
E OR TRA.P ALPHABET SCRAMBLE 3 
SP CE WAR 3 MAGIC PUMPKIN 
MAZE I.IASTER3 DR. WHOO PART 4 
immjiptliH ~ 

Last 12 Issues Shown Here 

SINGLE ISSUE.. ................ $ 8.00 
2-SISSUES ........................ $ 6.00 EA 
'6·10 SSUES .............. ........ $ 5.00 EA 

"' PLEASE QRCLE 

""' ::;) 

"' 
TAPE 

REAL ESTATE USf iNGS 
BJ8l£ QUESTIONS t 
SPEll!~ QUIZ I 
NO LfFT3 
PICTUR EWER 3 
TAN SHOWDOWN 
TARZAA 5 AOVENTU E 
'Gt ES1S 
~ 

ISSUE N100, OCT. 1990 
ZOT MIND GAME 
SUPEA ttXT ~DITOR 
SUPER EXT FOPiM ITER 
TUmLE SEARCH 3 
COAST TO COAST 
EASYBASIC3 
DRAGON AOVENTUR.E 
WAITE OUT UTIU1Y 
TAYTHIS 
I•I•l! !lllilii!WjM 

IATS ST8l) 
81Sl£0UIZ2 
I &:FlAGS 
FRACTIONS 
SOLITIARE PUZZLE 4 
St2K RAM DAJVES 3 
FOOD FACTORY 3 
WHO PART 2 
llliriDII 

ISSUE 1101, NOV. 1990 
GOSSIP 
COST ESTIMATOR 
SALO INV'EN ORY 
PERSONAl ST ATISTiiCIAN 
BI GOCAUEA3 
ALAIX · 3 
OEA HUNT 
SI~ATALOGER3 
OUCK UNT 
~ . 

* TOM MIX GAMES 

t 1 25 33 41 49 S7 ss r a1 !Ill 1 
2 10 

DR. PH .EDI 
PRINTER fOKT CODES 
BIBLE QUESTIONS PT. 3 
CA OAOVE URE 
FORM MAKER 
DRAGO'f ESCAPE 
PLA E EXPlORER 
W 0 PART3 

· I 

ISSUE 1102, DEC. 1990 
REAL EST ATt ANAlYSIS 
COOO PA'ffiOLL 
OR. STRANGE AOVOOtlflc 
TANN NG SALON 
llREASUPf HUNT 
RIVERBOAT BLACKJACK 
TURTLE RACE 3 
SUPER SCAEtN OO MP 
KEYBOARD REMAP 

11 OR MORE ISSUES ...... $ 4.50 EA 
ALL 1021.SSUES ............... $ 260.00 ~ OR 

3 I i 27 3~ 43 ~ !6 67 7S !l 91 9$ 

4 t2 lO aa S6 «52 Ell S8 76 SH21W 
13 Z1 ll 37 ~ 63 61 6l 77 U 1C1 

Single Dlsk/Tape •• $8.00 each 

PURCH~ 30fSS(JE$ AND.R CEIV. A FReE 6MONTH SUB 

MAIL TO: 

T&D Subsc:ription Software 
2490 Miles Standish Drive 
Holland, Michlgan 49424 

(61 ·6) 399-9648 

Call or write for a FREE catalog ! 

S cn~u~~~~n~~~ 

D I K 1 s n 31 sg ;..7 55 " 11 79 S7 as 
8 624:1l404656647l&088M 

1 YEAR SUBSCRIPTION ONLY $ 60.'00 ! 

Name _______ ________________________ __ 

Address _____________________ _ 

Ci ty _ _______ State-. - Zip ____ _ 

CrEtdit Card ·lL-------------------------

Explreo:o--------~---------
• WE SEND , ST CLASS • NO CHARGE • 

·PERSONAL CHECKS WELCOME • TOTAL AMOUNT$~------------

2 .. 5 disksltapes .... $6.00 each 
6 or more .............. $5.00 each 
.All 53 diSkS/tapes $145.00 

CIRCLE ISSUES DESIRED 
1 GR1 E:1 u GA1 
2 GR2 E2 U2 GA2 
3 GR3 E3 U3 GA3 

M4 GR4 E4 U4 GA4 
M5 GRS U5 GAS 
M6 GR6 Ht us GAS 
M7 GR7 H2 U7 GA7 

GAS H3 us GAS 
A1 GR9 H4 GA9 
A2 GR10 GA10 

GRi t GA 1 
T1 GR 2 
T2 GR13 
T3 GR14 

PLEASE CIRCLE 

TAPE DISK 



You hM '-' CltoSetl to pilOt tl\e ~ wielding the i!lutonlum 
plaSma lastr against tht nefarltluS ~. tt1t Ztlllaftt, These 
bugs 11M been ripping art lhe space trade lnes I« years; now 
they 're about o lind a victim .mo can fltht back! Beat back tbe 
w.arm of pests lo their 11ome planet Zenix, anct use tl\e !Mer tb end 
the mena" onoe and tor all. Zen is dghlniog last Meade game lor 
the 1281< CoCo 3. the 320J<Z25 16 colof oraphles are amazing. as 
are the digital backg ound muSIC score and ettecrs. all on 11 128K 
ccrnputtr' The ast actiM and 0*J1e play will astound you in thiS 
GALAGA of extermination. Plug in r joystit and strap in tor the 
ride of your ltfe' Call to ord• a demo 
disk 10 see the actiOn before you $29 95 
buy! Raq 128K COCo 3. diSk d ve. 
and joystick. • 

V·1sa. Mastercard , Check , Money Order . and COD 
(USA onl , please) accepted Al l fo reig orders 
must be sent in US currency Mone Orders Inclu de 
$2.50 for shipping In USA and Canada $5.00 
Fore1gn $3 .00 ex ra tor COO o ders PA es•de ts 
add 6% sales tax . Dealer inquines welcome 
Authors · we · e look in for new software• 

'f'OU'W liVId IIIOut INs 5121< atcaclt 
"""'' lite gqiPIIicl anf aninltion art amadPf! You've galla heir the ., 
IOUnds! 512K (tllree cibks} J)ICktd wm. 
tdtrnlnt. 5121< CoCo 3 onty. $3U5 

11ft llllfUal .atts lrcade game ,.,._ a 
CllCo 3 ptiii'ICJIIIIftOft. Oftl of our belt Mil' 
1t1 ID dlll1 Play ttle iiiCI8dltlll combtt tJt• 
J*itnce that you've beflll mlstlr9, and call 
tor ttw ~ or uw OS·t vn~on. 

CoCo 
05·9 Version Now Available 

ALSO AVAILABLE: 
Han or u. tana 1. 2. or 3 
CoCo 1 ~ 3 S29.95 ea. 
Hal tftbl KlnQ Trllagy $74.95 

Whitt Fire of Eternity 
CoCo 1 • 3 $19.95 
Dragon lladt 
CoCo 1 ~ 3 $1 9.95 

Champion 
coco 1· 3 $19.95 

PaladJn'a Legacy 
CoCo1 · 3 $24.95. 
Warrtor King 
COCo3 $29.95 

In Ouest of the Star Lord 
C<1Co 3 $34.95 
Hint Sheet S 3.95 

annog sys-terns 
P.O. Box 766 
Manassas, VA 22111 
703/330·8989 



~ .. 

Being online never felt so fin . 
The most interesting online conferences.lO,OOO programs you can download for 

your own use. All the most popular services. Two membership plans: $6 an hour 

or 1 an hour with the 20/20 Advantage. 

Get online. And check out our lineup. 
Via modem, 1-800-365-4636. 

Press return. At password, 

type RB22. 

DELPHI 
The more interesting 

online service. 

Voice, 1- 800-544-4005 or 617491-3393. 


