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DOWNLOADS 

Thanks For 'Getting Started' 
• • • Now Let~s Continue! 

• Thank you for your "Gelling Started With 
Machine Language " article in the January '84 
issue, it was very informative. However I do 
have a problem. Like many readers of THE 

RA INBOW, I do not have an editor/ assembler. 
Thus, I tried to use the short program described 
in Method 3. Hence the problem: A.fier typing 
in and entering the starting address (&H----) I 
am .fine until/ come to Line 140 o{the listing 
below. Afier entering the fou r-digit response I 
get a ?SN Error! 

3203 ED m 0043 00120 
3207 2F 38 00130 
3209 IOAE8D 003C 00140 

STD 
BLE 
LDY 

MAX.PCR 

NODATA 
MAX.PCR 

Where am I going wrong? Also, can you 
explain: 

I) What is"$'? 
2) What is"&"? 
3) What is "up code ''? 
4) What is the appearance difference be­

tween a machine and assembly language 
listing? 

5) Am I correct tu CSAVEM"FILE 
NAME". START ADDRESS. END 
ADDRESS. START ADDRESS when 
CSAYEing using Method J? 

(Dan Downard is an electrical engi­
neer and has been involved in elec­
tronics for 24 years through ham 
radio [K4KWT]. His interest in com­
puters began about five years ago and 
he has built several 68XX systems.) 
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By Dan Downard 
RAINBOW Contributing Editor 

I appreciate your patience with a novice 
programmer. 

Jerry Crabtree 
Catleusburg, K Y 

As Rosanne Rosannadanna would say"Jerry, 
you boys from Kentucky sure ask a lot of ques­
tions!" On the other hand . if you didn't, l 
wouldn't hav,e a column. Let's take them one at 
a time. 

Every byte in memory can be represented by 
two hexadecimal numbers. Remember a byte is 
eight bits of zeros and ones. That's 256 possible 
combinations. By using two hexadecimal num­
bers between 0 and F you can represent any 
byte. All you are doing with the program you 
mentioned is POKEing successive memory 
locations with a byte of machine code, some­
times called an "op-code ." Since you can only 
input one byte into any address, only two 
numbers can be input a t a time. Otherwise 
IOAE would have to be input as 10 , and then 
AE. 

I) "$" is the representation for Hex, as 
opposed to decimal, in assembly code. 

2) "&"(usually along with "H") is the repre­
sentation for Hex in BASIC. 

3) "Op-code" is the actual machine code in 
RAM. 

4) The only listings you see in THE RAINBOW 

are assembly language. The purpose of an 
assembler is to generate machine language ( op­
codes) from assembly text. 

5) The third address you mention is not 
really a start address, but an EXEC address. 
This is the point that the actual program execu­
tion begins. It may be d ifferent from the start 
address. 

Good luck, Jerry. The only way to learn is by 
asking questions and experimentation. 

High-Speed POKE 

• How does the fast POKE work? I recently 
purchased a CoCo 2 and am a subscriber to 
7H£ RAINBOW. I have seen many articles which 
mention POKE 65495 ,0 and have found it does 
speed up program execution time. My question 
is, i/'65495 is located in ROM, why should a 
POKE to that location make any di.fjerence? In 
addition, after POKE 65495,0, I make a PEEK 
(65495) and the value has not changed! 

By the way, your column is very informative 
and professionally done. Keep up the good 
work! 

Eliot Weinman 
Brookline, MA 

As a matter of record, Eliot, l do not recom­
mend using the high-speed POKE in programs. 
The same results can usually be accomplished 
by more efficient programming. 

The fast speed POKE is actually accomp­
lished by setting a register in the SAM chip at 
addresses 65494 and 65495. This register de­
termines the division of the master clock fre­
quency before it reaches the microprocessor 
chip. Since the master clock frequency of the 
CoCo is 14.31818 M Hz, if you divide by 16 the 
result is .895 M Hz, or the normal operating 
frequency. If you divide by eight , you get 1.8 
M Hz, or the speed that is used for the high­
speed POKE. 

The reason you can POKE these addresses is 
that they are registers within the SAM chip for 
setting various memory and mode parameters. 
POKEing even addresses clears the registers, 
and odd addresses sets the registers. They are 
write only registers, hence, you will get nothing 
if you PEEK them. For a full explanation of 



their functi ons obtain a copy of the TRS-80 
Color Compwer Technical Reference M(mua/, 
Cat. o. 26-3193, from your loca l dea ler. 

Map Finders 

• A colleague and I are in dire need of an 
extremely good subrowine map, from BASIC 

stateinents to LI NE and DRAW statem ents, 
fo r both standard Color BASIC and Ex tended 
Color BASIC ROMs. 

Jody Threet 
Checotah . OK 

Jody, I would recommend Color BASI C 

Unraveled, Extended BASI C Unraveled, and 
Disk BASI C Unraveled from Spectral Asso­
ciates in Tacoma, Wash. They are $ 19.95 each, 
or a ll three for $49.95, a nd we i! worth ihe 
inves tment fo r your purpose. Other tha n that, I 
can a lso reco mmena the memory map that a p­
peared recently In T HE RA IN BOW , or disassem­
bling BAS IC yourself! 

Basically, No Address 

• Please explain the use of addresses EOOO­
FEFF. Are they used now fo r any thing? Can 
SAM address these addresses directly or do 
some chips have to be added f or decoding? 

Charles C. Worstell 
Auburn, WA 

Addresses $D800 to $FEFF a re not used by 
BAS IC, Cha rles. You ca n use them for a nything 
you like as long as yo u are in the 64K mode a nd 
have BAS IC in RAM. As long as yo u a re in Map 
Type I, the SAM chip recognizes 64K of RAM . 
As soon as you hit R ESET, though , you go 
back to 32K of RAM a rid 32K of ROM , or 
Ma p Type 0. Assuming you have already 
copied BAS IC to RAM, a ll you have to do to 
re-enter the 64K RAM Ma p is POKE& 
HFFDF,O. 

Purchasing Parts 

• I am planning to purchase disk drives for 
n1y 64K EC B CoCo If. Ho 11•ever, I don 't plan 
to buy a complete system . I'm go ing to buy 
parts separately. 

I plan to purchase a J&M Disk Controller 
with Disk Ex tended BASIC. drive I (less disk 
controller). and the cable io connect the con­
tro ller and the drive. Can I buy dri\1e I, the 
controller and cable, and hook all of then1 to 
dssimilate a drive 0 system? Wh ere can I get the 
cable? What is the address of Radio Shdck 
National Parts? 

This is go ing to cost m ore than a dri ve 0 
syslem through mail order, bw I don 't ~~ ·ant to 
purchase a drive 0 .\"\'Stem and a J&M con­
troller separately . I w~nt the gold contacts that 
are standard with the J&M conirollu. 

Brian S. Graham 
Cleveland. TN 

If you are going td buy a J&M controller, 
Bria n. I would buy ~ drive from them also. You 
will get 40 tracks instead of 35 and six ms. 
track-to-track access. Of course oilly 35 tracks 
are available us:ng Radi o Shack Extended 
Disk BAS IC. 

Along the lines of your ques tion, the ca ble 
you a re referring to is normally supplied with 
the co ntroller. The pa rt number of the ca ble is 
8709205. 

I kn ow of ri o specia l address other than 
Nat io na l Parts; Radio Shack , Ta nd y Center, 
Fort Worth , Texas 76102. 

If yo u indeed buy a Rad io Shac k dri ve I and 
use it fo r dri ve 0, yo u will need a termination 
resistor, RA2 . It ca n be ord ered as ma nufac­
tured pa rt no. ECMOO· 13500. 

Mounting A Remote Reset 

• I've wanted to install a switch f or Reset on 
the front of my CoCo, alongside my reverse 
video switch that I put in fo r John Skora s 
reverse m odificmion. On Page 64 of the techni­
cal manual, in the upper-/eft corner, there is a 
Reset switch diagram. This looks to be nothing 
m ore than a simple contact set. 

The one thing I am concerned abow is the 
m ode/number of the computer described in the 
manual. I can 'tjind any indication whether this 
is an " F" board. I have an " F" board, 32 K EC B. 

John C. Burke 
San Francisco, CA 

It rea lly doesn't ma ke any difference which 
CoCo you have, J ohn . The Reset swi tch on the 
rear of your CoCo is nothing more than your 
description, a simple contact se t. Mounting a 
remote Reset oh the front of your computer 
should not prese nt a ny problems. This switch 
actua lly ground s the Reset line on yo u~ 6809E, 
a nd other LSI chips, through a diode. On the 
"F" boa rd the set of termina ls nearest the key­
boa rd a re the two used fo r the Reset contac ts. 

Making The Upgrade 

• !have an "E" boqrd 4164 RAM chips. a 
drive 0 with 40K and Print Spooler. 

Ajier performing the upgrade, I've f ound: 
A ) 40K and Print Spoo ler lock up the 

CoCo. 
B) Diagnostic ROMPA C indicates 32K 

RAM. 
C) Your " ROM RA !yf "program (March '84, 

Page 289) and FFDF POKE lock up the CoCo 
with drive 0 hooked up. but work .line in 
Ex tf'nded BASI C. 

b) Bob Rosen indicates(Sept. '82. Page 59) 
that other m odifications are necessarl' to access 
the 64K. nameiy: . 

I) Pin 5 (ground) oj74 LSI 38 to pin 4 of 
the unused gate (74LS02) 

2) Pin 6 u_fthat gate to pin 8 
3) Pin 5 of that gate to test po i/11 I 

I assume all u_ fth e abo ve 5 pins mu.i·t be 
rem o vedfi"ornthe socket and bent upward. My 
quesriom are: 

A) If my above assumption is correct, no w 

does the 74LSI38 maintain its ground return 
path? 

B) What effect does rem oving Pin 8 of the 
existing gate have on the k A M address line 
between tne S AM chip and decoder? 

C) Will the abave niodijicaiions actuall y 
give me 64K capability by sojiware access? · 

D) Do I bend the pins upward? 
Gary Curto 

San Rafael. CA 

Ga ry, your 64K chips a re not enabled until 
you ma ke the upgrade you menti on. There a re 
two problems with your description of the 
modificati on. 

Pi n 8 of th e 74LS02 does not ge t bent 
upwa rds. The connection to this pin has to be 
tack-so ldered. 

Pin 5 of the 74LS 138 is not the ground , but 
th~ G2 A chip enable input. The gro und on a 
74LS 138 is Pin 8. 

The reason you bend the pins upwa rd is that 
if they were sid eways they would touch the 
shie ld . I put a piece of ta pe between these pins 
and the case, just in case. 

Fo r a summa ry of a ll upgrades see " RAM / 
ROM Upgrade Roundup"by Ed Ellers in May 
'84 RA INBOW . 

As soon as you ma ke the modifications a il 
the progra ms you mentioned should work 
without a hitch. 

Getting What You Pay For 

• I would like to purchase a 64K Upgrade kit 
that costs only $19.95 . 

Would that be as good as buy ing one that 
costs $99? Would my computer be as good as a 
brand new 64K machine? 

Donald No /art 
N. Royalton , OH 

Donald . I would be suspicious of a 64K 
upgrade kit that cos ts only $ 19.95. If you pur­
chase eight 4164 chips a nd insta ll them yourself 
yo ur comput er will be just like the ones you 
bu y. The minimum price we have see n for these 
chips is around $40. I wo uldn 't recommend any 
that se ll fo r less. You ge t what you pay fo ri 

• • • 
~ 
RAINBOW~ 

Your technical questions are welcomed. 
Please address them to; Downioads, THE 
RAINBOW, P.O. Sox 209, Prospect, KY 
40059. We reserve the right to publish only 
questions of general interest and to edit for 
space and clarity. 
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RANDOM BASICS 

Operating Systems 
Another Point Of View 

T his mont h 's article is a departu re fto m my se ri es o n 
Design and Deve lopment of Applica tion Soft wa re, 
a nd will cover some unbiased poi nts of view o n the 

d iffe rent o !Jera ting sys tems ava il a ble fo r the Color Comput­
er. I must adm it tha t it was prompted by F ra nk Hogg's 
art icle in the May issue of T HE RA I BOW , since I pla n on 
add ress ing a number of the sta tements tha t he imide. I ca n 
honestl y say tha t my opin io ns a re unbiased, since Comput­
erwa re® has ro ughl y a n equa l number of products o n both 
F LEX (TSC) a nd OS-9 ( Microware a nd M oto rola ), a nd 
thus do n't have a ny pa rticu la r reaso n to pro mote one ove r 
the other. As to backgrou nd , we've been in the business 
before either o pe ra t ing sys tem was deve lo ped , a nd in fac t , 
we con t ributed sign ifica nt ly to the deve lopment of the oper­
ating systetn that FLEX was pa tterned after, S mo ke Signa l 
DOS . 

Before we even ge t in to a di scuss ion of F LEX ve rsus 
OS-9, I t hi nk it 's q uite re leva nt to as k the q uest ion: Wh y use 
eithe r o ne? If yo u look a t the ads in the magazi nes, you ca n 
fin d virt ua ll y any product tha t yo u might Wa nt ava ila ble for 
the CoCo unde r its na ti ve ope ra ting system Disk Ex tend ed 
BAS IC. I had to use Disk Extended BAS IC in my compa riso n 
because neit her FLEX no r O S-9 suppo rt cassette. So when 
We start ta lking ex pense, let 's take them a ll into co nsidera­
tio n. Just could be tha t $30 o r even a nother $60 fo r addi -

(Paul Searby has been in volved with computers and 
data processing since 1969, working primarily on 
larger IB M systems unt i/1 975 when he bought, built 
and programmed the firs t "personal computer " ever 
made - an A ltair 8800, which came in k it form with 
I K of mem ory. In 1977 he lefi a position as project 
manager for a large corporation to devo te his fit!/ 
efforts to his company, Computerware.) 

By Paul Searby 
RAINBOW Contributing Editor 

ti ona ! softwa re is just a drop in the bucket compared with 
the sta rtup "dues " tha t yo u have to pay to join the a lterna te 
opera ting system club. 

Bac k to the why agai n. From a ll the people tha t I 'ye talked 
to on the issue of other ope ra ting systems, I get the fee ling 
tha t even though there a re a number of reaso ns, a preva iling 
one is tha t they want io learn more. Fo r ma ny, a home 
computer is a persona l ex tension course on one of the rri ost 
fa scina t ing subjects we will ever have a rt opport11nity to 
learn a bout in out li fetimes. When we use phrases like "use r 
fri endly" in co njunctio n wi th computer opera ting systems, 
we a re eithe r kidding o urse lves or a re ta lking a bout the 
Macintosh. There is pient y of user-friendly softwa re avai l­
a ble for the CoCo, but it is in the fo rm of applica tion 
software , not o perating systems. If you do n't know any 
opera ting system a t a ll , is F LEX rea lly tha t much eas ier to 
lea rn tha n O S-9? At least, if yo u wa nt to ma ke a duplica te 
di sk on OS"9, you d o it essentia ll y the sa me way yo u did with 
Disk Extended BAS IC. F LEX does not even have a EA C K UP 
comma nd. S ince a fa ir amount of the softwa re th <1 t is offered 
on FL EX is the more serious softwa re, need ing to be backed 
up by the use r, the a bsence of a BACK UP comma nd in 
FL EX is a very se rious deficiency. True, yo u can use the 
COPY command to get the backup , blit FL EX disk I f 0 is so 
slow, a nd now to avo id hav ing eve n slower no n-con tiguous 
files, you must re- fo rmat i he d is kette even befo re you ca n get 
sta rted . 

I could go o n picking on F LEX, but tha t 's not the pu rpose 
of thi s article. T he po int I was just trying to ma ke is tha t yo u 
can pick either one of the o pera ting systems a pa rt if yo u get 
to define yo ur own sta nda rds. Each has strengt hs a nd wea k­
nesses . If it is true tha t learning is a n importa nt pa rt of goi ng 
to a different opera ting system, then I think the time spent 
learning O S-9 is much better invested tha n tha t of lea rning 
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FLEX. The design of FLEX is out of date, where bS-9 is 
patterned aft~r current operating system theory. Although 
OS-9 doesn't foliow UNIX (Bell Labs) exactly, the concepts 
are there and odds are that your tiext computer (or the one at 
work) will also be either rul)ning another UNIX lpbk aiike 
or UNIX itself. (It may also be easier to understand filament 
tube technology, but you'd find learning about integrated 
circui ts more useful.) . 

An opinion that Frank and I do not differ on is that the 
initial implementation of OS-9 on the CoCo is second rate at 
best. Even though I'm su re some of the blame rests with 
Tandy, I would be inclined to place more blame on Micro­
ware since they developed and supposedly debugged ' it. 
However thi s does give Da le Puckett plenty of material for 
hi s well presented column! I should also point out that 
initially both the original FLEX and Frank's adaptation had 
a number of"bugs" which took time to get ironed out. One 
of the reaily nice things about OS-9 is that due to its modUlar 
structUre , it is easy to update or add new features . Compu­
terware a lso offers a true double-sided , all-tracks, any-step­
rate driver for OS-9 which corrects the deficiencies found in 
Tandy's. In addition , ou t package includes a D!RCOP.Y 
command that so lves the multiple files copy problem. Ttue, 
it 's riot free, but just as 0- Pack is reasbnably priced, so is our 
Disk Fix and Utilities package. 

As to the memory issue, several points need to be made. 
First , it is not necessari iy a requirement that you use a 
Hi-Res di splay for everyth ing you do , and if you take out the 
space used by a Hi-Res display, you have almost 43K left to 
use. By the microcomputer standards that I '111 used to, this is 
a pretty healthy chunk of space .. Even if you include a 
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Hi-Res display, there stiil is ample, space to ruri most serious 
applications , including all cif our business software. I won't 
deny tliat there have been times that I wished I had more 
memory uhd~r CoCo OS-9, but if I'm honest wit~ you, I 
need to add that I've a lso made that same wish on every 
computer that I've worked on . Y du could give programmers 
several megaoytes of memory, and at some point in time 
they w~JUld be back wanting more! 

The last point of Frank's that I wiil specifieally address is 
the one of to st. I noticed that FH L has added a " tiny editor" 
and assembler to their FLEX package, allowing him to 
make his comparison appear to be somewhat accurate. 
However, they were not included when most of us purchased 
FLEX during the last two years, and since they are not 
full-fledged versions, I do not feel that what you get with 
OS"9 and FLEX are truly comparable. I feel that this is 
again a situation of defining the standard: to try and f!1ake 
yCJur side appear preferable. In actuality, to ~et reaso.~ably 
~om parable packages , you . need to add another $70 to the 
FLEX price fo r FHL's full Editor and Assembler (or our 
Editor and Assembler Combo for $65) , which brings the 
price of each to roughly $135-$140. Sanie basic price, same 
basic features. 

As I mentioned earlier, since you had to spend around 
$500 or more for memory and a di sk system to use eithet 
FLEX or OS-9, it's not clear that a final detlsion should be 
made based ori a relatively small dollar difference anyway. 
More important items would include such things as the level 
of support that will be offered , the availability of products , 
etc. Since Radio Shack is offering OS-9, it will be more 
widely used , and thus , this gives a larger base of potential 
customers. ihis means more support from outside vendors. 
Ultimately, this translates into more products and competi­
tive pricing. in ihe past , products on OS-9 have been more 
expensive, but that was attributable to the smail base of 
SS-50 users. With thousands of copies being sold by Radio 
Shack, it won't take long fot prices to come down and more 
products to be developed. 

In summary, I'm going to go back to my original question: 
why buy either one? If you can't answer this question, then 
save your money. If the purchase is to be made so that you 
cart use some specific software product that only operates on 
one of the alternate operating systems, then your decision is 
<llrea~y made for you . lfyov are one of the remaining who 
wants to expand hi s or her understanding of computers, in 
the lbng run you will benefit more frorri OS-9. Whatever 
decision you make, remember this : With most of the other 
inexpensive personal computers available, you wouldn't 
eve n get the opportunity to ~ake a dccisiort. The CoCo is 
probably the most flexibl e inexpensive computer made! 

£ 
R41NBOW A 

~the MEMO MINDER 
RAINBbw . 

.., REQUIRES 16K ECB 

Get organized - that's why you bought your CoCo. Type in 
memos, phone numbers. dates. reference notes. anything . 
Enter a phrase. keyword . even a few letters and local~ a 
record - fast. It' s an easy to use program and just right for 
odds and ends that won't "fit" in a structured data base. 

$9 95 M.O. or Check- No Delay MERRICK & CO 
Ca ssette includes P 0 Box 73 
Jape & Di sk Version " Con ifer. CO 80433 



THE 
ADVENTURE GENERATOR 

has been approved for use 
to create entries In the 

Rainbow Magazine 
Adventure Contest. 

WHERE' S-IT 
by C.E. Laidlaw 

What programs are on this disk? Which 
disk is my WIDGET program? 
WHERE 'S·IT will answer these questions 
for you and maintain disk directory index 
files with up to 972 programs in each . 
Completely user-friendly . just run 
WHERE'S-IT and follow the prompts to : 

Create index files holding up to 972 
programs 

Load or save existing index files 

Add. delete or update index files for a 
specific disk 

Sort index files alphabetically w ith a 
machine language sort 

List index files to screen 

Print index out with 162 programs to the 
page 

Disk only .... $19 .95 
(32K Extended Color BASIC) 

We are also a dealer for 
the following companies : 

Moreton Bay Sof1ware 
Computerware 

Spectrum Projects 
Mark Data . Amdek . Epson 

Pal Creations . Tom M ix 
PBH Computer, Inc . 

Spectral Associates . 
Cognitec , Elite Sof1ware 

Prickly Pear. Botek 
Cobra Software 

and many more fine companies . 

JARB 
SOFTWARE 

H A RDWA RE 

1636 D Avenue, Suite C 
National City, CA 92050 

After hours : 
BBS 619-4 7 4·8981 

Orderllne: 
619·4 7 4-8982 

T.A.G. 
THE 

ADVENTURE 
GENERATOR 

Cassette ...... $34 .95 
Disk/ Am disk ..... $3~ . 95 

FEATURES 
Creates stand-alone programs 

Up to 100 rooms . 60 objects. 30 command words . and 9 conditional flags 
Supports tape and disk output 

Optional printer output of important sections during creation of ADVENTURE 
Complete documentation 

Includes sample ADVENTURE 
Works with all models of the CoCo except MC-1 0 

Requires 32K Extended Color BASIC 

4 
+~GRAY LADY 

by Terry A . Steen 

Control your submarine in its efforts to destroy the enemy fleet. You 
must launch your sub to surface missiles while avoiding the depth 
charges. Five different types, hi-res graphics and spectacular 
sounds . Also a talking version included at no extra charge for those 
who have an SC01 based voice pack . Four screens and progressive 
difficulty make this all machine language program a real bargain . 

Cassette : $1 9 . 95 Disk/Amdisk: $24.95 

U.S. COD orders accepted. no charge cards please . 
Shipping and handling $3.00 

California residents please add 6% sales tax 
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Super Sale on New Disk Drives 
Introducing 

MEGADISK 
5 to 20 Megabyte, ready to run on the TRS 
80 Model IIIII/IV/4P, color computer, 
I.B.M. PC, Apple, Franklin 
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Call Toll Free Ordering 1-800-343-8841 ~ 
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High Quality Lowest Price 
Drive 0, 1, 2, 3 Disk Drive Upgrade 
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for model III/IV easy to install system C/) 
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Starting at $199.95 
Starting at~ 

Call for new lower price 

SOFTWARE SUPPORT, INC. 
One Edgell Road, Framingham, MA 01701 (6 17) 872-9090 

Hours: Mon. thru Fri . 9:30am to 5:30 (E.S .T .) Sat. 10 am to 4:30pm 

~ DEALER INQUIRIES INVITED. 
a: 

CANADA 
• MICRO R.G.S. INC. 

Service! Service! 
All in stock products are shipped 
within 24 hours of order. 
Repair/ Warranty service is perform­
ed within 24 hours of receipt unless 
otherwise noted. We accept C.O.D., 
foreign and APO orders. School 
and D&B corporate P. O.s accepted. 

0 TERMS: 
~ 
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M.C./Visa/ Am ex and personal 
checks accepted at no extra charge. 
C .O.D., please add $3 .00. 
Shipping: Please call for amount. 
Not responsible for typographical errors . 

751, CARRE VICTORIA, SUITE 403 
MONTREAL, QUEBEC, CANADA, H2Y 2J3 

Regular Tel. (514) 845·1534 
Canadian Toll Free 800·361·5155 

TRS/ 80 Registered Trademark Tandy Corp. IBM-PC Registered IBM Corp . Apple Registered Trademark Apple Computer Corp. 
Franklin Registered Trademark Franklin Corp. Max / 80 Registered Trademark Lobo Int. 
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Starting at $169.00! 
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Siemens- Remex- MPI- Teac- Shugart- Tabor~ 

0 40 or 80 Tracks- Single or Dual Head- New 3 Y2 '' Drivettent 
Our Disk Drives are Capable of Single and Dual Density Operation 
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~ The NEWEST Technology Capable of Operating on Most Popular Computers u; 
~ Drive a Hard Bargain!!™ For your TRS/80, Color Computer, IBM, Apple, Franklin ~ 
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Disk Drives (0123) TRS/ 80-IBM-Apple- TI Franklin-Max/ 80-LNW ..... <IIIII 

Model 1/111/IV Upgrade (Disk Drives- Memory) ..... . . ...... . ........ ..,.. CALL 
Printers - Daisywheel/Dot Matrix ....... . ... .. . . . . .... . ........... <IIIII '{OLL 
Percom Double Density Controller (Model I) ........ . . ........... . ... <IIIII FREE 
Color Computer Printer Interfaces ..... . .. . . .. .. . . . . . . . . . .. ...... . .. ..,.. 
Disk Drive Operating Systems .................. ... . .. .......... .. .. <IIIII 

Repair Services Now Offered- FAST Turn-a-Round . . .. . . .... . . . . .. . . ..... 
Apple/Franklin Compatible Add-On Drives with Case & Cable ........ . . ..... 
Diskettes in Library Cases .......... .... ... . . . . . ........ . . . . . . . . . . . ..,.. 
DISK DRIVE CASES AND POWER SUPPLIES .. . . . . ........ . . . . . . . <11111 

Printer Buffers 8K to 512K ..................... ...... starting at $143.95 
Holmes Model IIIII Speed-up Mod ..................... starting at $90.00 
Cables- Printer / Disk Drive ......... . ............... . starting at $23.00 

Warranty on Disk Drives - 6 Months to 1 Year 

SOFTWARE SUPPORT, INC. 
One Edgell Road, Framingham, MA 01701 (617) 872-9090 

en Hours: Mon . thru Fri. 9:30am to 5:30 (E.S.T.) Sat. 10 am to 4:30pm 
Service! Service! 

~ DEALER INQUIRIES INVITED. CANADA 

~ TERMS: MICRO R.G.S. INC. 
~ M.C./Visa/ Amex and personal 751, CARRE VICTORIA, SUITE 403 
~ checks accepted at no extra charge. MONTREAL, QUEBEC, CANADA, H2Y 2J3 
c C.O.D., please add $3 .00. Regular Tel. (514) 845·1534 

Shipping: Please call for amount. 
en Not responsible for typographical errors. Canadian Toll Free 800·361·5155 
w 

All in stock products are shipped 
within 24 hours of order. 
Repair/Warranty service is perform­
ed within 24 hours of receipt unless 
otherwise noted. We accept C.O.D., 
foreign and APO orders. School 
and D&B corporate P. O.s accepted. 

2: TRS/80 Registered Trademark Tandy Corp. II:IM-PC Registered IBM Corp. Apple Registered Trademark Apple Computer Corp. 
a: 
c 

DISK DRIVES 

Franklin Registered Trademark Franklin Corp . Max/ 80 Registered Trademark Lobo Int. 

DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES 

< m 
CJ) 

0 
u; 
" 0 
::XJ 

< m 
CJ) 

0 
u; 

" 0 
::XJ 

< m 
CJ) 

0 
u; 

" 0 
::XJ 

< m 
CJ) 

0 
u; 

" 

j 



• 
) 

! ' 

PERSONABLE PASCAL 

Welcome To PASCAL 

As most o f us a lread y kn ow, BA SI C is no t the o nl y 
p rog ra mming la ngua ge ava ila ble o n the Co lo r C o m­
puter. T he 6809 asse mbly la nguage is used by ma ny 

progra mme rs a nd has seve ra l ad va ntages ove r BAS IC. Ho w­
ever , asse mbl y la ng uage is inhe re ntl y ha rde r to lea rn a nd a 
p rogra m wr itt en in asse mbl y language re4uires s ignifica ntl y 
mo re code a nd de bugging tha n the sa me progra m writt en in 
BAS IC. 

Altho ug h these a re the preva lent la ng uages be ing used o n 
the C o lo r Computer, DEFT Sys tems, Microwa re System s 
Corp o ra ti o n a nd T echn ica l Systems Consulta nts (TSC) 
o ffe r a third la ngua ge ca lled PASCA L. In additio n , a subset of 
PASCAL is o ffe red by C omputerwa re. This se ries o f articles 
wi ll discuss progra mming in PASCA L using the D EFT PAS­

CAL Compiler. It is implemented as a PASCA L to 6809 
mac hine la nguage compiler tha t incl udes seve ra l language 
ex tensions. 

What Is PASCA L? 

PASCAL is a hig h-l eve l progra mming la nguage which is 
relat ive ly independ ent of a ny give n ha rdwa re a rchitecture. 
L ike BAS IC, PASCAL lets yo u ma nipula te real numbers, 
strings a nd a rrays by using ass ignment , IF, GOTO, FOR 
a nd input / output sta tements. H oweve r, PASCAL also con­
ta ins a number o f fea tures no t fo und in BASIC: 

I ) S ta tements d o not have line numbers a nd don't have to 
be conta ined o n a single line. 

(Daniel Adams Eastham holds a B.S. degree in com­
p uter science and has 13 years experience in systems 
and co mmunicatio ns programming, including 
work on the original Telenet packet switching net­
work. He is the author of the D EFT PASCA L Work­
bench and is currently president of DEFT Systems, 
Inc.) 
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2) Va ria bles can have 12 cha racter na mes. · ~ 
3) Data can be g ro uped no t o nl y int o A RRAYs, but a lso 

int o R ECORDs a nd SETs. 
4) Yo u ca n defin e yo ur ow n types o f da ta a nd give these 

da ta types na mes. T h is co ncept is not present in BAS IC 

o r asse mbly la nguage a nd will be cove red in full in la ter 
a rticles . 

5) Yo u ca n defin e PR OCEDUR Es a nd FUNC TIO Ns a nd 
give them names. 

6) Yo u ca n pass pa ra meters to PROCEDUR Es a nd FUNC­
TIO Ns. 

7) Yo u ca n defin e " loca l" va ria bles a s well as CONS Tant s, 
TYPEs, PROCEDUR Es a nd FUNC TIONs inside PRO­
CED UREs and FUNC TIONs. 

8) WHILE and R EPEA T sta tements a llow yo u to do a ny 
type o f loop with o ut hav ing to use a GOTO( you can use 
GO TOs if yo u rea lly wa nt ). 

9) The CASE sta tement a llows yo u to tes t fo r any of 
m ultiple poss ible va lues. 

10) Va riabl es can be a llocated a nd dea ll oca ted as necessa ry 
during progra m executi o n. 

The o ne thing yo u ca nno t do in PASCA L is to directly ent er 
a statement and ha ve it execut e. This limita tion is imposed 
because yo u have to run the PASCA L co mpiler in order to 
co nve rt yo ur PA SCAL so urce code into 6809 mac hine lan­
gua ge code. By d o ing thi s co mpil e step. yo u ge t a prog ra m 
that executes at a lmost the speed o f asse mbly la nguage. 

The PASCAL Program 
Like BAS IC, a PASCAL progra m is made up of a ser ies o f 

sta teme nts tha t are execut ed in sequence to pe rform some 
fun ctio n. In additi o n to these executable stat ement s. PAS­

CAL al so has DEC LA RA TION a nd STR UC TUR E sta te­
ments. 
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Declaring Variables 
Declaration statements are special statements tpat tell the 

compiler things abo11t the program but which perform iw 
fiCtion. For example, in BASIC the (JIM stf:ltement tells the 
interpret~r how many dimensions an arrqy has and how 
mapy elements are in each dimension. In PASCAL , you use a 
VA R statement to peclare an A R f?A Y. In fact , all V;lria bles 
(even tllose that are not ARRAYs) must be dc::cl'!red before 
you can use them. 

For example; 
VAR Amount: REAL; 

Mylnitial: CHAR; 
Name, Address: STRING; 
Count : INTEGER; 

This VA R statement cjeclares Amount to be a REAL 
number, My lnitial to be a CHAR , Name and Address as 
STRINGs and Count to be an INTEGER . A colon separ­
ates the list of identifiers being declared from the TYPEthat 
they are being declared as. A semicolon must be used to 
separate one declaratiqn from another. 

A real number in PASCAL is about the same as a number in 
BASIC. The main difference is t!1at it is stqred internally as 
decimal digits rather than flS a binary number. This means 
that .9 + .1 will always fldd up to exactly 1. 

An integer in PASCA!- is a whole number in the range of 
-327(>8 fO +32767. Use of integers where possible allows the 
compiler to generate very efficient code. There are several 
statements in the PASCAL language where integers are 
allowed and real numbers are not. 

A CHAR in PASCAL is a single ASCII character. A string 
is a variable number of CHARs. It is very similar to a string 
in BASIC and can be up to ~55 characters long. 

You will notice that both URper- and lowercase letters can 
be used interchangably in order to improve readability . The 
compiler treats both upper- and lowercase letters as upper­
case. For the examples in these articles, I wjll be using all 
uppercase for PASCAL reserved words and predefined identi­
fiers , and upper- 1 lowercase for idrntifiers that I define in 
the examples. 

Why Declare Variables 
In BASIC, the interpreter knows what kind of data a 

variable represents by t'he variable name's spelling. If it ends 
in a dollar sign, then it contains an ASCII character string, 
otherwise, it contains a real number. FORTRAN has a similar 
convention for distinguishi~g ·between integers and reals. 
PASCAL, on the other hand , has many additional kinds of 
data and even allows yqu to mix several different kinds of 
them in a single variable! If we tried to use a naming conven­
tion like FORTRAN's or BASIC's, things wou)d start getting 
pretty complicated. By always declaring the variables , you 
can specify both the nCjme that you want to use ;lS well as the 
kind of data tha~ it represents. 

Many PASCAL compilers a lso allow you to specify attrib­
utes of variables such as automatic or static allocation. 
These attributes are declared as part of the VA R statement. 
The upcoming articles on P-'JSCA L TYPEs will introduce ypu 
to tpe many ways that you can represent data and a follow­
ing one on separate compilation will ~alk about the attrib­
utes that you can give datiL 

Program Structure 
Struqure statements are used to divide a program into 

sections. For example, all PASCAL programs contain at least 
the following structure: 

PROGRAM [program name]; 
[declaration statements] 

BEGIN 
[executable statements] 

END 

The PROGRAM, BEGIN and END are structure state­
ments that divide the declaration statements from the execut­
able statements. In addition to these , the declaration state-

"In BASIC, the interpreter knows what 
kind of data a variable represent$ by the 
variable name's spelling. If it ends in a 
do/far sign, then it contains an ASCJJ 
character string, otherwise, it contain::,· a 
real number. " 

ments used to define PROCEDUREs and FUNCTIONs are 
also structure statements that separ(\te the corresponding 
subroutine from the enclosing routine. 

Some BASIC Statements 
· Now thqt we know what the fundamental program struc­

ture looks like and how to declare some variables, all we 
need are some executable statements. Like BASIC, PASCAL 
hfls an assignment statement. However, it looks a little 
different from BASIC's: 

Amount := Amount + 5; 

The assignment symbol is actually the two-character 
combination := .The expression on the right-hand side is 
eva luated and the result is stored into the variable on the 
left-hand side. 
PA~CAL also has an IF statement that allows you to test a 

condition and then take one of two courses of action. For 
exam~~~: 

IF Count= 3 THEN AMOUNT:= Amount+ 5 
ELSE Amount:= Amount -4; 

IF Mylnitial ='A' THEN Amount:= 4; 

As you can see, it is not necess~:~ry to include the ELSE 
portion of an I Fstatement. In the second S!atement we have 
compared a CHAR variable with a CHAR constant. PAS­
CAL l.lSes single quotes ra ther than double quotes to delimit 
CHAR and string constants. 

A FOR statement allows you to construct a loop very 
much like the FOR statement in BASIC. The main differen­
ces are that there is no STEP option but you can go either up 
(l:>y specifying TO) or down (by specifying DOWN TO). For 
example: 

FOR Count:= l TO 10 DO Amount ;= Amount+ 4; 
FOR My Initial: = 'D' DOWN TO 'A' DO Count: = Co\.lnt 

-3; 

J 
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# ABOUT SOFTWARE FOR FLEX AND OS-9 

'A-BASIC 
COMPILt::R 

This BASIC compiler generates 
pure , fast efficient 6809 machine 
code from easy to write BASIC 
source programs . Uses ultra fast in­
teger math . (no floating point) . ex­
tended string functions , boolean 
operators and run-time operations . 
Output is ROMable and RUNS 
WITHOUT ANY RUN-TIME 
PACKAGE . Supports IF-THEN­
ELSE structure and random 
access . 

OS-9 or FLEX OBJECT O NLY 
$75.00 

UTILIX 
A UNIX-like utility package for RS 
OS-9 . It consists of fifteen c\ifferent 
utiliti es that aid you in 
manipul11ting your text files. Most 
of the \Jtilities are designed to 
utilize the pipe and filter capabilities 
of OS-9 which offers many power­
ful alternatives to file handling . 
Utilix includes the following 
utilities : CAT, CODE, CRYPT, 
DIFF , DISPLAY , GREP , 
LOWER / UPPER . PACK / UN ­
PACK , PR, SORT, TAIL, TIME , 
we. 

RS OS-9 $49 .95 

efORTH 
NEW eFORTH conforms closely to 
the FORTH 1983 standard to give 
you a simpler, more powerful set 
of words that behave more con­
sistently, hundreds of definitions 
provided in. source code , easy 
redirection of input and output and 
much more! 

FLEX, CCfLEX, and RS DO S 
$79.95 

FRANK H·ooc · 

TSC PASCAL 

A true native code compiler, based 
on the Jensen and Wirth User 
Manual , which produces assembly 
language mnemonics . Both integer 
and double precision floating point 
math are supported with the stan­
dard trigonometric, exponential 
and square root functions and a 
random numbe r generator. 
Records , arrays, sets . pointers , 
dynamic storqge, file 1/ 0 with 
GET and PUT , and calling another 
Pascal program from a Pascal pro­
gram are all implemented . FLEX 
version supports . only sequential 
file access. The user may pass 
parameters, such as fi le names and 
options, from the command line to 
the user's Pascal program . "Note 
that both the operating systern and 
run-time library must be resident to 
execute a user's program. The 
FLEX version of Pascal requires a 
56K system in order to function , 
and the minifloppy version re­
quires two diskettes . 

6809 FLEX Pascal $200 

TSC Extended BAS IC 

Ideal for business or advanced 
scientific applications where ex­
tended math precision and format­
ting capabilities are essential. Sup­
ports standard BASIC statements 
and functions and provides strings 
which are fully dynamic and 
unrestricted in size . Provides a 
floqting point math package 
precise up to 16.8 digits plus many 
more features too numerous to 
mention here. 

FLEX $100.00 

LABORATORY 

PL/ 9 
PL/ 9 is a complete co-resident 
Editor I Compiler/ Trace Debugger 
for 6809 F!-EX . It features a built 
in EDITOR which loads and saves 
files , finds and changes strings , ap­
pends comments, inserts and 
deletes lines, prints selected lines 
on the terminal or printer , passes 
commands to FLEX and calls the 
co-resident single pass Compiler 
and Debugger; a TRUE COM­
PILER that produces pure 6809 
machine code and does not re­
quire a run -time interpreter ; a 
TRACE DEBUGGER allows you 
to single step or breakpoint a PL/ 9 
program a source line at a time ex­
amining variables as you go; plus 
many more powerful aspects too 
numerous to list here . 

FLEX $198.00 

SDISK 
Use 40 or 80 track , single or dou­
ble sided disk drives with RS OS-9 . 
Programmable head step rates are 
allowed. Read , write , and format 
any of the standard OS-9 single or 
double density (fisk formats used 
by other OS-9 systems. 

RS OS-9 $29.95 
w / BOOT FIX $35 .95 (Re-
quired if you plan to use double 
sided 40 or 80T drives, it allows 
you to create boatable DS disks . 

CRASMB 
CRASMB is a cross assembler 
which allows the user to cross­
assemble source code to machine 
cocJe for the various cpu's listed : 
6800-2-8, 6801-3, 6804, 6805, 
6809, 6811, 6502, 1802, 8048, 
8051, 8080-5, Z-8 , Z-80 , 7000 . 

OS-9 orFLEX $399.00 

--------- · 
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ABOUT SOFTWARE FOR FLEX AND OS-9 

FHL Color FLEX 
Licensed from Technical Systems 
Consultants , Inc. by FHL , Color 
FLEX is an enhanced version of 
their FLEX Disk Operating System 
for the Radio Shack TRS-80 Color 
Computer . FHL Color FLEX 
allows the Color Computer to be 
used with a wide array of hardware 
and software products , far beyond 
the capabilities of the basic system 
as supplied by Radio Shack . 

FHL Color FLEX $69.95 

DBASIC 
A command for th~ FHL im­
plementation of FLEX for the 
Radio Shack TRS-80 Color Com­
puter. It allows the use of the stan­
dard Disk Extended Color BASIC 
under FLEX . 

FHL Color FLEX w / DBASIC 
$99.95 

DYNASPELL 
Ch ec k yo ur tex t aga in st three 
separate di c tiona rie ~ comprising 
over 22 .000 word s: the d ictio11ary 
based on a majo r publica ti on, the 
dicti onary unique to yo ur profes­
sion a nd the common word dic­
ti onary. Dynas pell is th orough and 
fast , so if you wa nt the securit y and 
confidence of kn owing yo u have 
each and eve ry word spelled as it 
should be. yo u ca n not afford to be 
with out it. 

Standard FLEX or OS-9 $134.95 
(includes LOOKUP) 

CCFLEX or OS-9 $ 59.95 
w / LOOKUP $94.95 

CRUNCH COBOL 

Supports a large subset of the AN­
Sll Level I COSOL with many of 
the useful Level II features 
included . 

FLEX INTRODUCTORY PRICE 
$100.00 

DYNA-C 
A new small-C derivC)tive which 
produces compact , ROMable , 
position independent , re-entrant , 
optimized code that runs circles 
around anything in its price class . 

OS-9 (including RS OS-9) $59.95 
FLEX (including CCFLEX) $59.95 

DYNASTAR 
DynClstar is a powerful , menu 
driven screen editor equally suited 
to the tasks of program preparation 
and document processing . With 
the addition of the optional 
Dynaform print formatter I mail 
merge program it is a complete 
word processing package for your 
OS-9/ FLEX system . 

Standard FL-=:x or OS-9 
Dynastar $149.95 
Dynaform $149.95 
Package $275.00 

CoCo FLEX or OS-9 
Dynastar 
Dynaform 
Package 

Requires 0 -Pak . 

$49.95 
$49.95 
$99.90 

FRANK 
HOGG 
LABORATORY 

----------

0-Pak 

0 -Pak is a three part utility 
package . It is designed to enhance 
the OS-9 Operating System of the 
TRS-80 Color Computer . 

0-Pak consists of HIRES , CSEdit , 
and four "X" commands. HIRES 
provides a higher resolution screen 
display than the standard 32 by 16 
characters supplied by Radio 
Shack . CSEdit is the character set 
editor designed to make modifica­
tion of yo).Jr character sets simple 
and fun. 

If you wish to transfer some data 
files from a disk BASIC or FLEX­
formatted disk to an OS-9 disk , the 
four "X" commands will assist you. 

RS OS-9 $34.95 

DYNASOFT 
PASCAL 

A portable p-code implementation 
of a PASCAL subset which in­
cludes the control structures of 
standard PASCAL and supports 
the data types INTEGER , CHAR , 
BOOLEAN , scalar (enumerated) , 
subrange , pointer , and ARRAY, 
along with the dynamic memory 
management functions NEW , 
MARK , and RELEASE. Dynasoft 
PASCAL is COMPLETE . It in ­
cludes a fa~t one-pass compiler, a 
p-code interpreter, a supervisor 
program and program SAVE, and 
LOAD routines. 

STANDARD OS-9 or FLEX 
$59.95 

COCO OS-9 or FLEX $59.95 
w/ runtime source $89.9& 

----------------- -------------------
TH~REGENCYTOWER • 770JAMESST. • SUITE215 • SYRACUSE,NY13203 • PHONE(315)474-7856 
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The stat~ment following t he DO is execu ted o nce for each 
value of the loop counter. 111 t~e s~cond exam ple you see 
that you can also use a CHAR variab le in a FOR loo p. 
1-jowevt';r, PASCAL does not let you use a real number as the 
loop counter of a FOR loop. The next art icle will describe 
how to 'execute mu lt ip le statements as the result of a n IF or 
FOR stqtement. 

In order to input a variab le from the key board you use a 
READLN stateme~t : 

R EADLN (Amount); 

Ir order to print a number on the screen you wo uld use a 
WRITE or WR ITELN statement : 

WR ITELN ('The answer is: ', Amount ); 

The WR I TE and WR ITELN statemen ts ijre exactly the 
same except that the WR/TELN statement always fin ishes 
by outpuqing a carriage return a nd W RITE does not. A 
commqn use of t he WRITEs~atement (for screen 1/ 0} is to 
provide a prompt before doing a READLN. 

Semicolons 
You notice that I have inc luded a se mico lo n at the end of 

a ll the example statements. In PASCAL , the ~emico l o n separ­
ates one statement from another. This may seem like an 
unnecessary cqmplication but it a llows you to use more t han 
one line to make a statement. For examp le: 

WR.ITELN ('My name is', Name, 
'and my address is ', Address); 

The compi ler knows t hat t he statement conti nues on to 
the seco nd line because t here is no sem icolon o n the first 
line. Of course , like BAS IC, you can a lso put m ult ip le sta te­
ments o n a si ngle. line and separa te them with semicolo ns. 

In general , we wi ll put a semicolon at the end of each 
sta tement. T he on ly current exception to this is in the IF 
statement wher-e there is no semicolon fo ll owing t he TH EN 
statement when t he ELSE is used. As we discuss the la n­
guage in fut u re artic les, you will begi n to see some subt leties 
in t he use of semicolons. For now, we will genera lly put o ne 
a t the end of each sta temept. 

Example Program 
T his is a vbry simple program t hat com putes the ~ u rn of al l 

the nJ.Jm bers in sqme range . It first prompts yo u for t he 
numbers o n each end of the ra11ge. Yo u can eit her enter the 
lower or h igher number first. It then prints the sum of a ll t he 
num bers in that range . 

T he first two lines are a comment. Like statements , com­
ments can extend across mu ltip le lines. W hen the compiler 
sees a(* combination outside of a character string, it t4es 
a ll the fol lowing cha racters as a comment unti l it sees a *) 
combinat ion. 

The VA R sta tement declares both tile input variables first 
a nd second as we ll as the resu lt va r iable sum and the loop 
counter number. The executab le port ion of the program 
uses a ll the sta tements that were introduced above . The IF 
statement is used to determine wh'et her t he lower or higher 
number was entered first and the FOR statements compute 
the sum. · 

- " 

S~ylograph Ill ~nd W9rdPa.k . . ' 

ar~ "Un~ted~' by Color OS9 
to provide ~ d~z.zlin~ display 9f Word PrQCes~ing Power 

Stylo III has many enhanced feat1:1res 

• Pr~nter configur~tion program 
• Cqntimious overwrite mpde 
• PrQgramming mo<fe 
• Enhanced cursor control 

WordPak a~ds a new dimension 
to the overall performance of 
the Color Computer. 

Stylograph Ill + WordPak 5239,95 

Stylograph lll + WordPak 5359, 9~ 
(Stylograph II! + Mail Merger + Spell Checker) 

Send for catalog 
Flex Ver~ions also available 

Great Plaln~ Computer, Inc. 
p.o . Box 916 

Idaho Falls, Idaho 83402 

The Color Computer is transformed into a quality 
professional work station when you put the 

right combination together. 

2Q8-~29-321~ 

0 59 is a trademark of M icroware WordPa~ is a trademark of PBJ , Inc. Flex is a trademark of TSC . Inc. 
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DEFT PASCAL V. 2.1 ©1984 DEFT SYSTEMS, INC. 

00 0000 
00 0000 
00 0000 
00 0000 
00 0000 
00 0000 
00 0000 
00 0000 
00 0000 
00 0000 
00 0000 
01 0006 
01 0025 
01 0036 
01 0056 
01 0067 
01 0067 
01 006B 
01 006D 
01 008B 
01 OOC7 
01 OOC7 
01 OOCF 
OJ OOF2 
01 OOF2 

(* This is a comment. It starts with the '(*' 
and can extend across lines. It ends with the *) 

(* This program computes the sum of all the *) 
(* integers in a specified range *) 

PROGRAM SumOfNumbers; 

VAR First , Second , Sum, Number : INTEGER; 

BEGIN 
WRITE ('FIRST NUMBER: '); 
READLN (First); 
WRITE ('SECOND NUMBER: '); 
READLN (Second); 

SUM := 0; 
IF FIRST < Second 

THEN FOR Number := First TO Second DO Sum := Sum + Number 
ELSE FOR Number := First DOWNTO Second DO Sum := Sum + Number; 

WRITELN ; (* this skips a line on the screen *) 
WRITELN ('SUM : ', Sum); 

END . 

SYMBOL CLASS STRUCT ALLOC DATA TYPE VALUE LOW HIGH SIZE 

FIRST 
NUMBER 
SECOND 
SUM 

VARIABLE 
VARIABLE 
VARIABLE 
VARIABLE 

STACK REQUIREMENTS: 16 

CODE SIZE 246 
UN USED STACK 7831 
MAXSYMBOLS ~ 
TOTALERRORS 0 
SOURCE FILE: INTRO:I 
OBJECT FILE: 

DYNAMIC INTEGER 
DYNAMIC INTEGER 
DYNAMIC INTEGER 
DYNAMIC INTEGER 

-6 -32768 32767 
-12 -32768 32767 

-8 -32768 32767 
-I 0 -32768 3276 7 

2 
2 
2 
2 

I· 
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TO YOU ••• 

A SPECTACULAR 
OIIUf! 

The Smith-Corona TP-1 is a simple, Jow-oost, and 
reliable text printer backed by the quality workman· 
ship of Smith-Corona. The pnnter is compatible with 
most word processors. Now you can print letters, 
term papers, documents, forms, reports, price Hsta 
and data sheets with the quality image they demand 
and you deserve. 

Take advantage of this one time offer from Com­
puter Plus. Specify 10 CPt or 12 CPl. Available only 
while supplies last. 
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KISSABLE 05·9 

Designing Your Own 
Procedure Files 

Wow what a weekend! The New 
Brunswick RAINBOWfest is 
history now, but I still haven't 

recovered . I hear that more than 10,000 
people were on hand and I'll believe it. 
For a while, it seemed like everyone was 
trying to get into the sallle room for the 
BASIC09 seminar. In fact the seminar 
went so well that I agreed to do two at 
the RAINBOWfest in Chicago, June 
22-24. We'll talk about OS-9 itse lf Sat­
urday. Sunday we'll tour BASIC09 again. 

The interest in OS-9 at New Bruns­
wick was amazing. Radio Shack sold 
hundreds of copies of our favorite oper­
ating system . A number of visitors a lso 
purchased BASIC09 and M icroware's new 
c compiler. 

Your commitment to OS-9 inspired 
me to invest in additional CoCo hard-

(Da le L. Puckett is a free-lance writer 
and programmer who has worked with 
the Motorolafamily ofmicroprocessors 
since 1976. He just completed his first 
book , The Official BASIC09 Tour Guide. 
this summer. It is being published by 
Microware and will be available this 
fall. He is the author of DynaSpell, 
Readtest, Esther and Help, which are 
available from Frank Hogg Laborato­
ries. He serves on the Info World Sofi­
ware Review Board and is a Chief War­
rant O.fficer in the U.S. Coast Guard.) 

By Dale L. Puckett 
RAINBOW Contributing Editor 

ware so that I will be able to evaluate new 
products quicker. I bought a pair of the 
Shugart SA-455, double-sided , double­
density disk drives which feature a six­
millisecond stepping rate . I 'II leave them 
plugged into my CoCo all the time, sav­
ing the hassle of unplugging my present 
five-inch drives from the Gimix every 
time I need to test a CoCo procedure. 

I also purchased the C-C BUS from 
PBJ, Inc. and a Keytronics Keyboa rd at 
New Brunswick . The C-C BUS will let 
me stay abreast of the many hardware 
improvements just around the corner 
for CoCo OS-9 users. In fact , I'm al­
ready us ing PBJ's Word-Pak and their 
new PC-Pak. We'll tak e a detailed look 
at PC-Pak this month and as soon as Ed 
Bender finis hes the software, we 'II pre­
view PBJ's new dual RS-232 cartridge 
for yo u. 

The new keyboard will let me get a 
better feel for OS-9 word processing 
software on the Color Computer. There's 
a lot of exciting action on that fron t. 
Seri ous users can now pick between 
Advanced Editor, a line-oriented !;ditor 
from Computerware; and three screen­
oriented word processing systems: Dyna­
Star with DynaForm and DynaSpell 
from Frank Hogg Labs[See Dan Down­
ard's review of these FHL products in 
the review section. ]; Elite* Word, from 
Elite Software; and Stylograph from 
Great Plains Computer Company. 

I have used DynaStar for the past 
three yea rs and used the original Sty/a­
graph severa l years before DynaStar 
arrived. I have just received a copy of 
Elite* Word for OS-9 and am busy test­
ing it. A copy of the CoCo Stylograph 
system is on the way from Idaho Falls 
now. An interesting point about Sty/a­
graph is the fact that Great Plains sup­
plied it with a routine to set it up for the 
Hi-Res screen from FHL's 0-Pak or 
PBJ's 80 x 25 video cartridge. You can 
name your poison . I hope other soft­
ware suppliers wil l follow this lead. 

We'll try to give you a preview of each 
word processor during the next few 
months , starting this month with a look 
at Advanced Editor. [See reviews sec­
tion, elsewhere in this issue .] There just 
isn't enough time to do everything we 
want to get done. 

More About Procedures 
Sometimes this seems like an impos­

sible mission . No matter how many 
details I give, I a lways seem to leave one 
out. 

We received a letter from Dale 
Wheeler in Merke l, Texas , regarding 
one such omission. He was trying to 
follow the procedures we used in the 
Apri l issue to show you how to free up 
disk space for BASIC09. He writes: 

"The first procedure uses the 'del' 
command to delete files that are not 
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Get 
the 
most 
out 
of 
BASI 
The OFFICIAL BASIC09 TOUR 
GUIDE is skillfully written in a friend­
ly and easy-to-read style. Just 
perfect for those new to computers 
and to BASIC09. It's also a valuable 
reference book for programmers, 
engineers, students and hobbyists, 
providing an in-depth look at 
BASIC09 plus an overview of the 
OS-9 operating system. Compre­
hensive reference sections on 
BASIC09 and OS-9 commands are 
also included . 
The book " maps" out your route 
through the Mercedes of Basics ... 
BASIC09 and puts you in the driv­
er's seat in no time. Fasten your 
seatbelt, sit back and enjoy the ride 
to perfecting your programming 

MICROWARE ... 
The OFFICIAL BASIC09 TOUR 
GUIDE comes from the people who 
wrote BASIC09. As the leader in 
6809 system software , we at 
MICROWARE care about our users 
and want to help you get the most 
from our products. 

It's Easy to Order. 
Phone orders are accepted from 
MasterCard or VISA cardholders or 
for COD shipment. You can also 
order by mail using the coupon 
below. Quantity discounts are 
available to educational organiza­
tions and dealers. For further infor­
mation contact Microware. 

skills. • 
.-~-m~~~~.,,,.rrz....n® ,.........._..~ 

RAINBOW f1iii& : 

Specialists in system software for 68-fami/y microprocessors since 1977. : 
I 

MICROWARE SYSTEMS CORPORATION 
P.O. Box 4865 
Des Moines, IA 50304, U.S.A. 
Phone (515) 2 79-8844 
Telex 910-520-2535 

Please send copies of the 
Basic09 Tour Guide book at $18.95 
each . Add $2.00 for UPS shipping in 
the U.S. or $5.00 for overseas air mail 
per book. Iowa residents add 4% 
sales tax . 

Name ________ _ 

Address _______ _ 

City _ ________ _ 

State ___ _ ..Lip. _ __ _ 

D I have enclosed a check 

D Charge to my bank card : 
MasterCard D VISA D 
Card Number _____ _ 
Expiration _ _____ _ 

OS-9 and BASIC09 are trademarks of Microware and Motorola. •--------------------------~ 

.. 



needed . This comma nd will not work at 
all. Regardless of what I use after the 
'del' command, all I can get is an error 
#216. Deldir DEFS works okay, but 
that does not free up much space! Please 
give me a step by step procedure that I 
can use to get the maximum di sk space 
for use with BAS IC09." 

First, let's highlight the problem . In 
April, I wrote; 

. . . Look a~ all the long programs 
yo u can delete . The list includes asm, 
back up , cmp, cobbler, debug, deldir, 
edit, format, ident , and os9gen to name 
a few . These command lines should do 
the job. 

OS9: load del 
OS9: del asm backup cmp cobbler 

debug 
OS9: del format ident pwd pxd 
OS9: del os9gen shell verify 
OS9: unlink del 

Those commands work. I used them . 
Can yo u figure out why they wouldn't 
work for Dale? 

Here's the problem. I assumed that 
everyone knew tha t the "del " command 
worked on files in the current data 
directory. Da le 's sys tem was most likely 
set up with I dO as the current data direc­
tory a nd / dO / CMDS as the cur rent 
execution directory. 

For the above sequence of commands 
to work, you must first make / dO / CMDS 
the current data directory. You would 
do it like thi s: 

OS9: chd f dO f cmds 

Once yo u have done this, I guarantee 
the list of command~ above works . 
Here 's something you can do when you 
receive a #2 16. (file not present) error. 
Type: 

OS9: pxd ; pwd 

If you run this comrnand with a 
backup of your original system di sk in 
drive I dO after runn ing the "chd" com­
mand a bove, yo ur sc reen should look 
like thi s: 

OS9: pxd ; pwd 
/ DO / CMOS 
/ DO / CMOS 

PXD is tell ing yo u that / DO / CMOS 
is the curren t execution directory . Then 
PWD, si nce we ran it seq uent ja lly o n 
the same co mmand line by using the 
semicolon, reports that the I DO / C M DS 
is also the current data directory . 

I hope this short rev iew helps yo u find 
out what yo ur trusty OS-9 system is 

trying to tell yo u when it gives you those 
sketchy error messages. When some­
thing doesn't work , don't be afraid to 
ex periment. When you 're learning a 
new operating system, imagine you're 
playing & new Adventure game a nd use 
the same strategies you would use in the 
Co/ossa/ Cave - just pon't get too 
brave and join the Navy. And , experi­
ment only after you have made a backup 
copy of your da ta or software . 

In his letter, Dale Wheeler a lso asked 
for some help with the PSA VE com­
mand : 

"The second p roced ure yo u outline, 
the building of a boot list, works up until 
the dsave command . I cannot make 
heads or tales of this comma nd . The 
command as you give it in the magazine 
a rticle is obviously a guideline, a nd we 
must substitute filenames or something 
in the appropriate places to make it 
work. You must be ass u111ing that the 
people who read your co lumn are famil­
iar enough with OS-9 to figure out what 
must be inserted where! Please have a 
little sympathy for us novices who are 
trying hard to get a hold on this operat­
ing system." 

First , let me say that the procedure 
listed in April works . However, it seems 
a typo slipped into the co lumn. It should 
read : 

OS9: chd / dO 
OS9: dsave -s20 I dO ! ( -x chd I d I) 

Here's an alternate form that works 
just as we ll and may be easie r to un­
derstand : 

OS9: dsave -s20 I dO I d I ! shell 

You may also find a few more tricks 
yo u can use with the dsave command in 
this co lumn in the May RAINBOW . 

Since letting the computer do all the 
work for you is the name of the garne, 
a nd since proced ures are the key to 
making it happen, we have prepa red a 
tutorial this month to help you see how 
they work . Special thanks go to Ed 
Bender, who writes the software for 
PBJ's hardware, for giving us permission 
to share these proced ures with yo u. 

The procedures li sted a re des igned to 
let you install a new CLOC K mod.ule , a 
PIA dev ice driver and a device descrip­
tor for a parallel printer to be ca lled I pI 
in yo ur OS9boot file. The new drive rs 
work wit h PBJ's PC-Pak . I used thrs 
procedure to install the PC-Pak on my 
CoCq so I know it works like a champ. 
In fact , I even edited it and used it to 
install the WordPak driver modules and 

Back copies of many 
issues of THE RAINBOW are 
still available. 

All back issues sell for the 
single issue cover price. In 
addition , there is a $3.50 
charge for the first issue, 
plus 50 cents for each addi­
tional issue, for postage and 
handling if sent by United 
Parcel Service and $6 for 
orders sent U.S. Mail. UPS 
will not deliver to a post 
office box or to another 
country. This charge ap­
plies whether you want one 
back issue or all of them. 

Issues July 1981 through 
June 1982 are available on 
white paper in a reprint 
form. All others are in regu­
lar magazine form. VISA, 
MasterCard and 1\rr erican 
Express accepted. Ken­
tucky residents please add 5 
percent state sales tax , We 
do not bill and no C.O.D. 
orders accepted. 

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

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

THE RAINBOW 
9529 U.S. Highway 42 
P.O. Box 209 
Prospect, KY 40059 
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BACK ISSUE ORDER FORM 
D Pl~ase 'send me the following back 
issues: 
(Pay~ent must acco~pany b~ck issue 
orders.) , , 

I(OLUN!E 1 

MONTH 
!'10, YEAR 
1 JULY '81 

PRICE 
PREMIER ISSUE $2.00 0 

2 AUG. '81 

3 SEPT. '81 EDUCATION 

4 OCT. '81 PRINTER 

5 NOV. '81 

6 DEC. '81 HOLIDAY 

7 JAN . '82 

8 FEB. '82 

9 MAil . '82 

10 APR . '82 

12 JU!'JE '82 

VOLUME 2 
8 FEB. '83 

9 MAR. '83 NUCLEAR 

$2PO 0 

$2.00 0 

$2 .00 0 

$2.00 0 

$2.00 0 

$2.00 0 

$2.00 q 
$2.50 0 

$2 .50 0 

$2.50 0 

$2.95 0 

$2 .95 0 

Hi APR . '83 SIMULATIONS $2.95 0 

11 JUNE '83 PRINTERS $2.95 0 

12 JlJLY '83 ANNIVERSARY $295 0 

VOLUME3 

1 AUG . '83 GAMES 

2 SEPT . '83 EDUCATION 

3 OCT. '83 GRAPHICS 

4 NOV. ' ~3 DATA COMM . 

5 DEC . '83 HOLIDAY 

6 JAN. '84 BEGINNERS 

7 Ft=:B . '84 ADVENTURE 

8 MAR. '84 BUSINESS 

9 APR . '84 GAMING 

10 ~AY '84 PRINTER 

11 JUNE '84 MUSIC 

$2.95 0 

$2.95 0 

$3.95 0 

$3.95 0 
$3.95 0 

$3.95 0 

$3.95 0 

$3.95 0 

$3.95 0 

$3.95 0 

$3.95 0 

12 JULY '84 ANNIVERSARY $3.95 0 

TOTAL ___ _ 

SHIPPING & HANDLING 
U.P S. CHARGE ___ _ 

U.S. MAIL $6.00 ---­

KY RESIDENTS ONLY 
ADD5% ___ _ 

TOTAL AMOUNT 
ENCLOSEB~------
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new I TER M device de~criptor at the 
same time , OS-9 is indeed versatile! 

IT) an attempt to make a crysta l <:;lear 
blueprint of wpat happens w!len you 
nm a procec! ure like ''insta lj ,2" I made 
photocopies of the various directories 
usee! at different tirnes during the execu­
tion of the procedure file , I d id thi s by 
edi ting the procedure file so that the 
comma nd !ines which delete several files 
and directories after their use wou ld not 
execute , This let me list them for you to 
stpdy, , 

You can stop a line in one pf your 
own proced~re files fro m executing by 
inserting ~n asterisk , *, as the first posi­
tion in the line, This lets you save the 
lipe for future reference, but doesn't let 
OS-9 execute it because the S H ELL 
considers a ll text following an as terisk 
in this posit ion to be a comment ' 

Let's look first at a d irectory listing of 
a backup of the original di sk from PBJ 
and then a li~ting of a directory on that 
disk named MODULES , 

directory of / rs~ 12:25:40 
MQDULES bootlist install.l instalU 

directory of /rs2/ modules J2:27:47 

Clock PIA PI 

Now, let's li st the procedure file "in­
sta lL2" and see what it asks OS-9 to do, 

tmode .I -pause 
chd /dl/MODULES 
load save 
save CCIO CCIO 
save TERM TERM 
save C(::Disk CCDisk 
save DO DO 
save Di Dl 
save D2 D2 
save D3 D3 
saver r 
save PRINTER PRINTER 
save RS232 RS232 . 
save Tl Tl 
save lOMan lOMan 
save SCF SCF 
save RBF RBF 
save SysGo SysGo 
save Shell Shell 
save Pipel'\1an PipeMan 
save Piper Piper 
save pipe Pipe 
OS9gen' /dl </dl/booHist 
unlink save 
*DEtDlR /DI/MODULES 
*d 
*PEL /DI/BOOTLIST 
chd /dO 
dsave -s30 /dO >/dl/makecopy 

Yt • i. .. 

chd /dl 
*I dl /!llakecopy 
*PEL / Dl/MAK.,:COPY 
tmode .1 pause 
-t 

At this point you should have booted 
OS-9 from a backup of yo ur origi na l 
system, disk and installed a backup of 
PBJ's PC-Pak drivers disk in drive I D I, 
You run the procedure file "insta lL 2" by 
typing: , , 

OS9: 1Dl l insta lL 2 

The procedure fi le first uses the "t" 
Shell command to ask OS-9 to echo all 
input lines to the standard qutput path , 
Tnen, it uses TMODE to tell the system 
not to pal!Se after each screen when 
ou tputting to the present sta ndard o ut­
put path : Note that you must a lways use 
the", I" - numeral o ne, not lowercase 
" L" wit h the TMODE command when 
yo~ are issuing it from a procedure file, 

Then, the file tells OS-9 to change the 
current data directory to the directory 
I D I I MODULES , At this point that fi le 
contains three files; CLOC K, PJA and 
PL 

'Next, the author loads the command 
utility SAVE and uses it to save all 
!llpdules presently in memory that he 
wants to put in his new OS9BOOT file. 
For example: 

SAVE CC IO CCIO 

This line te lls OS-9 to save the module 
in memory named CCIO in a file n<!med 
CCIO in the current data directory. In 
the line before , the procedpre set the 
current data directory to I DI I MOQ 
(JLES so the full pathlist to the new file 
is actua lly I Dl I MODULES I CCIO, Re­
member, when you run the SAVE com­
mand , the first parameter (name) is a 
patplist to the file where you want to 
store the module(s) named on the rest of 
the line , 

After saving al l of the needed mod­
ules,' our procedure file runs the com­
mand utility OS9Gj:N, It has redirected 
the inp~t for OS9GEN from the stanq­
ard input path to a fi le named I d I I boot­
list Let's look at that file now, 

CCDisk 
CCIO 
DO 
DI 
[)2 
D3 
p 

PRINTER 
PIA 

f,t' 

,. 
' 



•• 

~ 

PI 
TERM 
lOMAN 
SCF 
RBF 
SysGo 
Clock 
Shell 
RS232 
Tl 
PipeMan 
Piper 
Pipe 

' . 

If you study the list of names in the 
file "bootlist" and the list of modult::s 
saved i~ the files in the directory I d I 
1 MODULES, you'll see that they are 
identical. In fact, files you name in your 
boot list file must be available on a disk 
mstalled in your system or you will 
generate an error and your procedure 
will fail. 

Looking at the description of OS9 
GEN in the Radio Shack manuals , we 
learn that OS9GEN simply creates and 
links to a new OS9BOOT file made up 
of 11ny number of modules stored in a 
list of files that it recei ves from the 
standard i11p~t path. We could have 
typed th;:lt list on the term inal. But , it's 
easier and safer to do as we did here, and 
give OS9GEN the list in a previously 
edited file. 

Afte r cre~ting the new OS9BOOT file 
on the disk in / D I - the same one that 
conta ins the procedure fil es and every­
thing else we have been looking at - the 
procedure file unlinks the save com­
mand utility module in memory because 
it is no longer needed. 

Then, it normally proceeds to delete 
the di~ectory / d i/ MODULES and the 
file 1 D 1/ boot list since they are no long­
er needed. We used the asterisk to stop 
his line from executing so we could 

show .you what they look like. 
Note also that we pu t an asterisk 

before the "d" on the line following the 
DELDIR command. The "d" is an 
an·swer to DELDI R 's prompt asking 
whether you want to list t he directory, 
delete the directory or quit. Let's look 
now at a directory listing of the direc­
tory / D I/ MODULES before it was 
used by the procedure. 

directory of /rs2/modules 12:34:24 

Clock PIA PI CCIO 
TERM CCDisk DO 01 
D2 D3 p PRINTER 
RS232 Tl lOMan SCF 
RBF SysGo Shell PipeMan 
Piper Pipe 

Notice that all those SAVE command 
lines in the procedure file really worked . 
Now, take a look ~t a directory listing of 
the disk after the procedure file above 
was executed. 

directory of /rs2 12:34:06 

MODlJLES bootlist install.! OS9Boot 
INST ALL.2 makecopy 

When you compare this directory list­
ing to the original listing you'll notice 
that there is an extra file on the disk 
now. OS98oot has been stored on the 
disk and the OS-9 has linked to it. 
OS98oot now contains the modules 
stored in each fi)e listed in the file "boot­
list" which were actually the files you 
sa~ed into the directory / DI / MOD­
ULES. 

After deleting the files in the module 
j DI / MODULE, the directory itself 
and the file "bootlis t" the procedure 
changes the current data directory to 
1 DO. This drive should contain a b~ckup 
of your original system disk. 

Then, our trusty procedure file issues 
a command for OS-9 to run the DSA VE 
command utility and SflVe the results in 
a file called "makecopy." It uses the -s30 
option to tell OS-9 to use 30K of 
rriemory when it makes each copy. Let's 
see what DSA VE does by studying a 
listing of "makecopy." 

t 
tmode .I -pause 
load copy 
Makdir CMOS 
Chd CMDS 
Copy #30K /dO/CMDS/asm asm 
Copy #30K /dO/CMDS/attr attr 
Copy #30K /dO/CMDS/backqp 

backup 
Copy#30K /dO/CMDS/binex binex 
CQpy #30K /dO/CMOS/build build 
Copy #30K /dO/CMDS/cmp cmp 
Copy #30K /d0/CMD8/cobbler 

cobbler 
Copy #30K /dO/ CMOS/ copy copy 
Copy #30K /dO/CMDS/date date 
Copy #30K /dO/Cl\fi)S/dcheck 

dcheck 
Copy #30K /dO/CMDS/debug 

debug 
Copy #30K /dO/CMDS/del del 
Copy #30K /dO/CMDS/deldir 

deldir 
Copy #30K /dO/CMDS/dir dir 
Copy #30K /dO/CMDS/display 

display 
Copy#30K /dO/CMDS/dsavedsave 
Copy #30K /dO/CMDS/dump 

dump 

r-- 119 Vlllag·e Square, Loultvllle, KY 4Q243 • 245-0064 -

Order a 
SIX PACK 
of our best 
and SAVE! 

Item Ribbons for: Each* 
5592 Apple Dot Matrix $4.87 
5584 Epson MX7Q/MX80 4.92 
4487 Epson MX100 7.(l0 
5594 Epson MX100 Zip Pack 3.96 
5549 Okidata 80, 82. 92 & 93 2.o6 
6617 Okidata 84 & 94 4.80 
5592 C. ltoh Prowriter 4.87 
7702 Oume Spring 3 & 5 2.35 
7720 Qume Spring 4, 7, 8, 9, 10 & 11 3.86 
5586 Radio Shack L P Ill , V 5.05 
5588 Radio Shack L P VI, VIII 4.10 

* Minimum order of six ribbons 

Now you can order top quality ribbons 
in small quantities with bulk rate prices. 
Our ribbons are satisfaction guaran­
teed. If you're not satisfied with the per­
formance of our product, return the 
unopeneq portion of yqur order for full 
credit. 
All orders are shipped promptly. 

SIX PACK RIBBONS has supplies 
available for more than 3,000 models of 
word/data processing equipment. For 
additional pricing information call or 
write us! 

Credit Card, Check, or Money Order 
enclosed. 

D MasterCard D VISA 

SIX PACK RIBBONS 
119 Village Square, Louisville, KY 40243 

(502) 245-oo64 

Name _ _ ________ _ _ 
Address __________ _ 
City ___________ _ 

StC~te _____ Zip ____ _ 

Catd Holder S1gnature 

I 
Catd Holder Name (Please Print) 

I 
Catd Number 

IJI I I I I l lll l I llll l 
Master Catd lJ J J j ICatd Expires 
lnte<ban~ No. Mo.Nr. 

July 1984 THE RAINBOW 295 



Copy #30K /~0/CMDS/echo echo 
Copy #30K /dO/CMDS/edit edit 
Copy #30K /dO/CMDS/exbin exbin 
Copy #30K /dO/CMDS/FORMA.T 

FORMAT 
Copy #30K /dO/CMDS/free free 
Copy #30K /dO/CMDS/ident ident 
Copy #30K /dO/CMDS/link link 
Copy #30K /dO/CMDS/list list 
Copy #JOK /dO/CMOS/Ioad load 
Copy #30K /dO/CMQS/Iogin login 
Copy #30K /dO/CMDS/makdir . 

mat-dir ' 
Copy #30K /dO/CMDS/mdir mdir 
Copy #30K /dO/CMDS/merge 

merge 
Copy #30K /dO/CMDS/Jllfree 

mfree 
Copy #30K /d0/CMDS/os9gen 

os9gen 
Copy #30K /dO/CMDS/printerr 

printerr 
(:opy #30.K I <!0/CMDS/procs procs 
Copy #30K /dO/CMDS/pwd pwd 
Copy #30~ /dO/CMDS/pxd pxd 
Copy #30K /dO/CMDS/ren~me 

rename 
Copy #30K /dO/CMDS/save save 
Copy #30K /~0/CMDS/setime 

setime 
Copy #30K /dO/CMDS/shell shell 
Copy ~30K /<!0/CMDS/sleep sleep 
Copy #30K /<!0/CMDS/tee tee ' 
Copy #30K /dO/CMDS/tmode 

tin ode 
Copy #30K /dO/CMDS/t!)mQn 

tsmon 
Copy #30K /d0/Cl\1DS/'1nlink 

unlink · 
Copy #~OK /dO/~~DS/verify verif~ 
Copy #30l' I dO/ CMOS/ XJllOde 

xmode 
Copy #30K /dO/CMDS/ew ew 
Copy #30K /~0/CMPS/ew .format. 

gen ew.format.gen 
Chd .. 
Makdir SYS 
C!Jd SYS 
Copy #30K /dO/SYS/errmsg errmsg 
Co~y #30K / <JO/SYS/password 

password ' 
Copy #30K /dO/SYS/motd motd 
Chd .. 
Makdir DEFS 
Chd DEfS 
Copy #30K /d0/DEFS/OS9Defs 

OS9Defs 
Cqpy #30K / dO/DEFS/~BFDefs 

RIJFO!!fs 
Copy #30K /dQ/DEFS/SCFDefs 

SCfDefs 
Copy #30K / dO/DEFS/ SysType 

SysType 
CM .. 
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Copy #30K / dO/~tartup star!up 
~nlink copy 
tmode .I p~use 

Cl ose inspection of thi s li sting shows 
that it is a procedure fil e thqt contains 
eve ry command neede<;l to make a new 
copy of the backup of the system di sk in 
drive I DO on th (! disk you have in drive 
j D I . So, the procedure fil e cha nges the 
working data d irectory to I D I and exec, 
utes the procedure fil e I 0 I I ma kecopy. 
All you need to do 'l t thi s point is ~; ir and 
watch . OS-9 will ma ke a ll the directo­
ries it needs and copy a ll the fi les yo~ 
- or ra ther D S A VE - has told it to . 
Aher OS-9 fini shes with the procedure 
fil e, 1 D I I makecopy, it returns to the 
nex t line in the 9 ri~ina l procedure fil e, 
I D I I Install) , which tell s it to delete the 
evidence in the fil e ma kecopy. jt then 
uses TMODE to resto re the cu rreryt 
sta nda rd output patt) tq its original 
condition, turns off the echo of lines 
input to the SHELL a ncj exits grace­
full y. You have a brand 11ew disk file 
which contains a new OS9Jloot fil e that 
you have designed . 

Use these li stings as a n example when 
yo u des ign yqur own procedure fil es . 
They work and work we lL Please note 
tha t yo4 ~on 'i want to put' an ~s te ri s k in 
the fir st column of the QELDI R I D I 
/ MOD ULE S, DEL / Qi j bootlist , j Dl 
/ makecopy a nd DJ:L / Di j makecopy 
comma nd lines in the file " in ~ ta l! .2 " 
whe11 you actua lly run the procedu re . 

Once you type the name of yo ur 
procedure fil e the opera tion of the com­
puter is taken care 9f a utomatica lly by 
OS-9 - if you have done your homework 
and written the procedure properly. 

After writing this tptoriall asked Bill 
Ba ll , · o f Dale City, Ya ., Coast Guqrd 
Headqua rters ca rpool fa me, to ta ke a 
look a t it a nd see if he understood the 
process .. He did. But , he sugges ted tha t I 
show you how to write a procedure to 
build a modified sys tem di sk of your 
own . Why no t? 

In this exa mple we will ass ume tha t 
you wa nt to save a n updated "C C DI S K" 
module a nd add the modules DIR , 
MDIR , MFR E E, and LIST to yo ur 
present OS9Boot fil e. We will a lso as­
sume tpa t you ha ve run the procedure 
"chfl nged is k" fr om opr A pril co lumn in 
yo!Jr start-up fil e. In other word s, when 
yo u run the procedure we are desc ribing 
now, CCDISK will have a lreqdy been 
modifi ed in memo ry. Howeve r, we will 
not ass ume that you I h<1ve veri fied it s 
CRC. 

First inse rt yotl r O S-9 sys tem di sk 

int o drive I po a nd boo t the system 
normally. Now, use the BUILD utility 
command o r yo ur favo rite edito r to 
enter the following procedure in a fil e 
na med I DO I ma~enewsys. Also enter 
the li st of module~ you want to be in 
yo ur new OS9Boot f ile into a fil e named 
I DO / boot li st. 

Af~e r ' e nte ring " ma kenewsys " and 
" bootlist" run the procedu re by typing: 

0~9: ;po;ma~epewsys 

tmode .1 -pau!le 
format /dl < /term 
makdir /dl/MODULES 
chd /dl/modqles 
sa've ccdisk.temp ccdisk 
verify u < ccdisk.teq)p > ccdisl­
del ccdisk.temp 
load save 
save ccio 
save term 
... etc. 

(* At thi s po int , save each module 
that is in 

(* n-: emory that you wa11t to put in 
your new QS9Boot file. 

(* D o not save the modules yo u d o n 't 
want to include, but 

(* make Sl!re that you d o include a ll 
modules tha t must be present. 

(* After sayi ng all the requ ired mod­
ules to fil es, then co ntinue. 

os9gen /01 < /DO/bootlist 
unlinl- save 
deJdi~ /d1/modules 
d 
del I dO/bootlist 
chd /dO 
dsave ~s30 /DQ /01 ! shell 
tmode ·l pause 
-t 

Below is a sna pshot o f yo ur " boot list" 
fil e. Notice tha t since tpe modules , 01~ , 
M DlR , MFR EE a nd LIST are a lready 
in fi les in yo ur j DO j C MDS d irecto ry, 
yo u don't need to load them into mem­
ory a nd save them in I D I I MOD UL ES . 
You can let O S9G EN load them from 
the directo ry / DO / C MOS. You must 
however , give OS9G EN the complete 
pa thli st to the fil e since yo ur current 
~ata directo ry is set to I D I I MOD ULES 
when yo u run OS9G EN. 

Finally, remember that each and eve ry 
module tha t yo u wa nt in yo ur final 
OS9Boot fil e must be in a fi le tha t is 
na med in the li st o f fil ena mes in "boot­
li ~ t." And co nve rse ly, a ll modules tha t 
yo u want removed from yo ur O S9Boot 
fil e must not be in the li st. 

<I 
r 



. ... 

ccdisk 
ccio 
term 

I dO/ cmds/ dir 
/dO/cmds/mdir 
/dO/cmds/mfree 
/dO/cmds/list 

... etc. 

OS-9 Seminar Update 
We 've rece ived so me mo re info rmati o n a bo ut 

the sc hedule a t the Th ird A n nua l O S-9 U;e r 
Se m ina r 'c hed u led fo r Au g us t 17-20 . Fi rs t. 
reg istra ti on will be he ld fro m Noo n to 5 p .m . o n 
Frid ay. Au gust 17. 

Ex h ibit Hall 
Noon to 5 p .m ., F riday 

9:00 a .m . to 6 :30 p .m .. Saturday 
Noon to 5:00 p.m .. S unday 

Seminars 
9:00a .m . to 5:00p.m ., Saturday 

Noon to 5:00 p .m ., S unday 

Other Events 
Cockta il R eceptio n : . . .. .. . . 6:30p.m ., F riday 
Buffet Dinner: • ..... . . . . .. . 7:30p.m ., F riday 
H ospita lity S uites: .. . . 9:00 p .m ., Saturday 
Users G ro up Meeting: .... 6:30p.m .. S aturday 
Br unch: . . . . . . . . .. 10 :00 a.m ., S unday 
Open 

Discussio n: .. . 9:00 a .m . to 2:00 p .m ., 
Monday 

Micro wa re 
Open H o use: . . . . . . . 2:00 p. m . to 5:00p.m ., 

Monday 

T he se mina r will be held at the D es M o ines 
M a rri o tt H otel. 700 G ra nd A ve .. Des M o ines. 
Io wa. Reg istra t ion is $ 125. T he deadl ine fo r 
pay m e nt a nd re turn o f rcgi~ tration fo rm is 
A ug u~ t 4 . M ic rowa rc has arra nged w ith the M a r­
rio tt fo r a ~ pccia l room ra te of $64 for s ingle o r 
$74 fo r d o uble occupa ncy. S ince the Io wa S ta te 
Fair i~ underway in Des M o i ne~ t hat week yo u 
should pla n on mak ing rc~c rntt i o n :-. ea rly. 

If you're ju~ t lea rni ng O S-9. the ro u ndtable 
tec hni ca l ~ ess i o n s will be a bless ing for yo u. T hey 
will cove r just a bo ut ~:ve ry as pect o f the des ign 
a nd usc of a ll Microwa rc soft wa re. Of cour~c. 
that mea ns all Radi o Shac k OS-9 software. A t 
th e ~c ~ sio n~ yo u w ill be ::~ b lc to as k 4ucs ti o n ~ of 
the peo pk wh o \Hote the ~o rt w~tre. An o the r 
added be ne fi t o f the Scmin ::~ r i ~ t he cha nce to 
mee t and !<~Wap n o t e~ with o ther OS-9 u ~c r:,. I f 
yo u m ::~ k c your l i \ ing in t h i~ bu ~ in c:-.:-.. thi s 
!<~Cmi nar i:-. a n o ut :-. ta nd ing in ve~ tme nt. Ho pe to 
:,eC }OU there! 

A Surprise From Radio Shack 
We rece ived some good news from 

Willia m D. Smith of Port Elgin , Onta rio. 
It seems he just bought a new Radi o 
S hack di sk dri ve Ma rch 30. It was one 
of the new d rives in a white case (Cat. 
No . 26- 11 6 1) a nd a ppea red to be a bout 
a qua rter inch sho rter than the o ld sil ve r 
co lo red dri ves. It was a lso marked 
" Made in USA " a nd Bill noticed tha t it 
so und ed lik e a Ta nd o n dri ve . This 
a ro used his curi os ity a nd he cha nged 
the OS-9 device dri ve r a nd fo und tha t 
h is new dri ve had 40 tracks a nd wo uld 
step at six mill iseconds. In his wo rds, 
" ha ving 90 ex tra sectors is ve ry useful. " 

Bill as ked another questio n that de­
serves mention. He quoted Frank Hogg's 
Februa ry " hogg_wash" column tha t 
recommended removing the Piper, Pipe­
ma n a nd Pipe modul es fro m your 
OS9Boot fil e and wa nted to know how 
to do it. 

M y a nswer! Don't! Without these 
modules you won't be able to use a ny of 
the "softwa re tools" piping concepts we 
ha ve been desc ribing in the past seve ral 
months. This concept is one of the most 
powe rful fea tures of OS-9 . T o remove 
these modules would be "hogg_was h." 
More o n tha t subject la ter. 

More Exciting News 
Da n Johnson dro pped me a line las t 

week to let me kn ow about two new 
fea tures tha t a re now in S DISK - his 
replace ment to Radio Shack's CCDISK 
module. Da n has added "getstt " a nd 
"setstt " functions to the driver. This 
mea ns that yo u ca n go out a nd read o r 
write a ny individua l secto r on a disk 
regardless of the fo rmat of the disk or 
the number of bytes in a secto r. He put 
the fea ture in beca use one of hi s custo­
mers had the need to read a nd write 
disks for an IBM PC. Of course, with an 
asse mbly la nguage progra m written to 
use these new functi ons yo u could a lso 
read a nd write to a C P I M disk, etc. 

T he S S.DREAD function (functio n 
code $80) reads a spec ified secto r into a 
buffer. Double density sectors may be 
a ny length . S ingle density sectors must 
be either 128 o r 256 bytes long. Here's a 
loo k a t the 6809 's reg isters befo re a nd 
after a ca ll. 

On Entry: 
A = path number 
B = $80 
U = track number (MS B) I secto r 

number (LSB) 
X = address of bu ffer where yo u 

wa nt to sto re the da ta 
Y = single density size I F MT 

A Closer Look at Y-Register: 
bit 0 sid e (e ither 0 o r I) 
bit I density 

(0 = single, I = double) 
bit 2 track per inch (0 = 48 T PI , 

I = 96 TPI) 

Exit Conditions: 
Buffer conta ins da ta read from sect~)[ . 
Ca rry bit of CC-reg ister is set if there 

is a n erro r a nd the e rro r cod e will be in 
B-register. 

Another functi on na med SS .DWRIT 
is used to write directl y from a buffe r in 

memory to a sector on the disk. Set up 
of the registers fo r thi s call is s imila r to 
tha t for SS .DR EAD. 

J ohnson a lso ment ioned tha t the LS 
util ity in his Hackers Kit # I conta ins a 
" -C" option that lets yo u co nfirm each 
ma tching na me. It wo rks like this. If a 
na me in the directo ry ma tches a ll the 
criteri a it is li sted to the termina l via the 
sta ndard erro r output pa th . At this 
po int if you type a 'Y' the na me will be 
sent out the sta ndard output pa th . If 
you type any other letter, LS will d isca rd 
the na me. 

And Yet More Software Tools 
When we visited Louisville in ea rly 

A pril for a Coast Gua rd On Scene 
Coo rdina to r/ Regional Response Tea m 
Haza rd o us C hemica l Response exercise 
we had the pleasure of touring T HE 
RA IN BOW offices a nd pla nt. We a lso saw 
Da n Downard a nd picked up our rev iew 
copy of Compu terwa re's new OS-9 Disk 
Fix and Utilities. 

This is a comprehensive pac kage that 
conta ins two maj or parts. The first part 
gives yo u a package of six ha nd y utilities 
des igned to ma ke OS-9 opera tion eas ier. 
T he second is a new dev ice driver named 
CCDisk which is des igned to replace the 
o rig ina l CC DIS K module. Let 's look a t 
the uti lities first. 

DirCopy is a ve ry ve rsatile backup 
progra m tha t lets yo u copy one di sk to 
another, even if the fo rmats are d iffe rent. 
Among o ther things, th is utility lets yo u 
confirm the copying of each fil e, lets yo u 
copy sub-di recto ries, presorts the direc­
to ry you a re copying into a lpha betica l 
o rder a nd upda tes the fil e owner's 
number. 

Patch gives yo u the a bility to inspect 
a nd mod ify any file on a disk. This is a 
utility tha t wo uld co me in ha nd y when 
yo u need to cha nge the va lue in a dev ice 
descript or in yo ur OS9Boot file without 
re build ing it. It 's al so ha nd y when yo u 
wa nt to cha nge the 'defa ult da ta a rea 
req ues ted by a progra m . It even has a 
specia l Va lida te comma nd built in which 
lets yo u resto re the header checksum 
a nd module C RC when yo u cha nge a 
fi le. Th is is a bso lutely essenti a l because 
when a module's C RC is incorrect , OS-
9 will refuse to execute it. 

FileLook displays the size, type, re­
vision number a nd name of a ll modules 
in a di sk fil e . It s report looks a lot li ke 
tha t of a n M Dl R E. T he info rmatio n it 
returns is very close to tha t prov ided by 
the Radio Shack !dent utilit y. 

Compare lets you compa re a module 
in memory to a modu le stored in a di sk 
fil e. When there a re d ifferences, it will 
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Ed Juge Keynote Speaker 
Ed, director of market planning for the Tandy Corporation , will be ou r keynote speaker at 
RAINBOWfest's "CoCo Communi ty Breakfast." 

Frank Hoga . Advanced Operating Systems 
Frank IS i'iie pres1dent of Frank Hogg Laboratory and a fo rerunner in FLEX and OS-9 systems. 

Richar.d P~rry Music Synthesis 
R1chard 1s the founder and owner of Speech Systems and is the designer of music and speech 
synthesizers. 

Linda Nielsen Women And Computers: 
. HowAndWhy 

Lmda, of Moreton Bay Laboratory, and several others active in the CoCo area, will lead a discussion 
on women's involvement in comput ing in general and the Color Computer in particular. 

Jim Reed . Writing For RAINBOW 
Jim, manag ing ed itor of THE RAINBOW , will talk about how you can submit prog rams and articles to 
magaz ines for fun and prof it . He is also senior editor of PCM - The Magaz ine For Professiona l 
Computing Management . 

Michael Plog and 
Charles Santee 

Improving 
Educational Software 

Michael Plog is an education writer for THE RA INBOW and an educat ional researcher in addition to 
being a major partner in the Center for Opinion Research . 

Dr. Santee is an education writer for Hot CoCo and has published poetry and curricular as well as 
statist ical and educational software (including CCM#3 for JARS Software). He is a recipient of 
several grants and awards for educational technology. 

Dale Puckett Beginners Tour Of OS-9 
Beginners Tour of BASIC09 

A free-lance writer and programmer, Dale has wo rked with microprocessors since 1976 and has 
just completed his first book, "The Official BASIC09 Tour Guide." Dale will be available to sign copies 
of his book at RAINBOWfest. 

Dan Downard Machine Language For The Beginner 
Dan Downard is the technical editor for THE RAINBOW and an electrical eng ineer. He has been 
involved in electronics for 24 years through ham rad io (K4KWT). His interest in computers began 
about five years ago and he has built several 68XX systems. 

Ken Kaplan Secrets Of OS-9 
Ken is president of Microware, the developers of the OS-9 Operating System. 

CoCo Classroom 
Sharpen you r programming skills and learn about LOGO . Introduce your computer illiterate friends 
to the wonderful world of CoCo. Classes will be conducted by tra ined Radio Shack instructors. 

PLUS . . . Additional seminars are planned as well. 

Adm ission to al l seminars is at no charge. See reg istrat ion form for admission prices to exhibit area and breakfast. 

(· .. 



The fun and excitement of RAINBOW­
fest is coming your way . . . and now 
there will be a RAINBOWfest near you! 

For the 1983-84 season , we scheduled 
four RAINBOWfests in four parts of the 
country. If you missed the RAINBOW­
tests in Fort Worth on Oct. 14-16, Long 
Beach on Feb. 17-19, and at New 
Brunswick on March 30-April1, you still 
have time to make plans now to attend 
our Chicago show. It will offer fun , 
excitement, new products, seminars and 
information for your CoCo! 

Our Chicago show will be held at the 
Hyatt Regency, Woodfield , which offers 
special rates for RAINBOWfest. The 
show will open at 7 p .m.-10 p.m. Friday, 
run 10 a.m.-6 p.m. Saturday and close 
with an 11 a.m.-4 p.m. session Sunday. It 
will have a CoCo Community Breakfast 
featuring an outstanding national 
speaker from the Color Computer 
World . And the exhibition will be inter­
spaced with a number of seminar ses­
sions on all aspects of CoCo - from 
writing in machine language to making 
your BASIC work better. 

But most of all, there will be exhibi­
tors. Lots of them. All ready to demon­
strate products of every kind . Some with 
special programs and hardware items to 
introduce. Others with show specials. 

Tickets can be secured directly from 
the Rainbow. We'll also send you a spe­
cial reservation form so you can get your 
special room rate. 

Come to RAINBOWfest .. . help us all 
celebrate CoCo Community at its finest. 

Chicago - June 22-24 
Come to RAINBOWfest - the site of 
CoCo's very first show. And right next to 
the world's largest indoor shopping 
mall. 
RAINBOWfest-Ch icago 
DATES: June 22-24 
HOTEL: Hyatt Regency Woodfield 
Rooms: $46 per night single/double 
KEYNOTE: Ed Juge, director of market 
planning for the Tandy Corporation 
Advance Ticket Deadline: 

June 18, 1984 

Discount Air Fares 

United Airlines and the Rainbow have 
joined together to offer a special dis­
counted fare to attendees of RAIN­
BOWfest, Chicago . Simply by calling 
United at the toll free number listed 
below and identifying our meeting , with 
av:;ount number 2426, you will be eligi­
ble for a special " super saver" fare . This 
could mean as much as a 50 percent 
discount off that regular coach fare . 

(800) 521-4041 
Account Number 2426 

............................................................................................................................ ' 

FREE RAINBOW 
poster for 
first 500 tickets ordered. 
FREE T -shirt to first 5 people 
from each state who 
buy tickets. 
Make checks payable to: 
the Rainbow 

MAIL TO: 

RAINBOWfest 
P.O. BOX 209 
Prospect, KY 40059 

YES, I'm coming to RAINBOWfest in Chicago. 
Please send me: 

____ three day tickets at $8 each total ___ _ 

____ one day tickets at $6 each total ___ _ 

(Specify day) _____ _ 
____ b;·eakfast tickets at $11 each total ___ _ 

TOTAL ENCLOSED (U .S. FUNDS ONLY, PLEASE)$ ---­
PRICES SLIGHTLY HIGHER AT THE DOOR 

-Also send me a hotel reservation card for Chicago 

Handling Charge $1 

NAME (please print) -------------------------
STREET&NUMBER ____________________ ____ _ 

CITY&STATE _____ _______ ____ ______ ___ _ 

TELEPHONE _____________ ~IPCODE ___ ________ __ 

COMPANY ____ ________________________ ___ 

Orders received less than two weeks prior to show opening will be held for you at the door. 

VISA, MasterCharge, American Express accepted . 

My Account# Ex. Date: ___________ __ 

Signature --------------- --------------



report the address of the difference. 
Dmode let s you modify the device 

descriptors used to identify your disk 
drives , making it easy to access ad­
ditiona l features availab le on many 
drives. You can set the desc riptors up 
for one or two-sided drives , 6-, 12-, 20-
or 30-millisecond stepping rate, up to 40 
tracks per side. You must be using 
Computerware's new CCDisk to take 
advantages of these changes however. 

NewFmt is a replacement for the 
original Color Computer OS-9 format 
command that lets you create new single­
or double-sided disks containing one to 
40 tracks. This uti lity is interactive and 
will let you determine the format of the 
disk before you execute the command . 

CCDisk comes with a file that con­
tains a sc ript of Shell commands that 
will automatically generate a new sys­
tem di sk for you. The new disk will ha ve 
Computerware 's CC Disk in the OS9 Boot 
fi le. Since they supply the command file 
for you, the work is done and insta llation 
IS a sna p. 

Another Hidden Secret 
Kenneth Graham ofTallahassee, F la., 

likes to examine code. Just recently 
while he was studying the OS-9 DUMP 

uti lity he made a discovery that will pay 
off for all of us that print a dump of 
various files . Try these new command 
line options he found buried in the code. 
Thank you, Ken . 

OS9: chd I dO / cmds 
OS9: dump dir > / p 
OS9: dump -h list > / p 
OS9: dump -1 mdir > / p 
OS9: dump -1-h dump > / p 

Dundon's 68XX(X) Newsletter 
Is Pro OS-9 

If yo u live in the great northwest you 
may be interested in Dick Dundon's 
newsletter. The past seve ral months he 
has taken a very strong stand for OS-9. 
He gives you a lot of local club news and 
carries small adve rtisements for vendors 
in that area. The subscript ion rate is 
$7.50. Write him at P . 0. Box 5282, 
Kent , Wash., 98064 . 

Making A File That Will Boot 
With Hires 

Carlo Segre, from the Physics De­
partment at the Illinois Institute of 
Technology, writes to warn those of yo u 
who have visions of making a boot disk 
with Hires from FH L 's 0-Pak installed . 

Seems he tried to COBBLER it several 
times and just co uldn 't make things 
work. 

Here 's the problem. Hires modifies 
memory in the CCIO module. To make 
a disk that would boot properly with 
H ires you would need to use OS9G EN. 
You would need to save the CCIO 
module to a di sk file after Hires has 
modified it to a temp file. Then, you 
would need to verify it a nd put it in the 
boot li st yo u feed OS9GEN . Have n 't 
tried it but I'm sure it will work. 

R andom BASIC Explored 
We had a chance to take a rea l short 

look at Computerware's Random BASIC. 

I ran the benchmark program we wrote 
about last month on thi s package as a 
first test. Random BASIC executed the 
Benchmark Program 7 in 100 second s. 
This compares with 204 seconds on the 
old Southwest Technical Products 8K 
BASI C or eigh t seconds on a CoCo 
running BA SIC09. This comparison 
shows you how much the pre-compiled 
!-code speeds up BAS IC09 . 

I ran seve ral of the graphics programs 
Computerware supplied with the release 
disk and was impressed. People who 
have been running Random BASIC for 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 6809 SYSTEM DEVELOPMENT 

• 

... : 
Marshmallows for your CoCo ~ i 

I : 

fD THE SUPERIOR PROGRAMMER'S EDITOR ~ : 
for OS-9 or FLEX . . ....... $49 Ul • 

A combination screen/line editor which M 
addresses specific lines by line number. 0 

!!! 
RSM 6809 STANDARD MACRO ASSEMBLER 

for OS-9 or FLEX ................. $49 

OSM 6809 EXTENDED MACRO ASSEMBLER 

CRRSMB 

CRRSMB 
16.31 

DO 

K-BRSIC 

for OS-9 or FLEX . . . . . . . . . $99 

8 BIT MACRO CROSS ASSEMBLER 
for OS-9 or FLEX . . . . . . . . . . . . . . . $399 

Cross assembles these CPU types: 
6800-2-8 6801 -3 6804 6805 
6809 6811 6502 1802 
8048 8080-5 Z-8 Z-80 

16 and/or 32 BIT CROSS ASSEMBLER 
for OS-9 or FLEX . . . 

Exclusively supports the 68,000 CPU. 

SHELL COMMAND LANGUAGE 

$249 

for OS-9 . . . . . . . . . . . . . . . $69 

Intended to be used for batch processing. Similar 
appearance to BASIC, with nine string and 26 number 
variables for parameter passing. 

BASIC LANGUAGE COMPILER .. .... LEVEL I 
for OS-9 or FLEX (Available 1184) $199 

A BASIC lo Machine Language compiler. Level I 
supports sequential fi les, fl oating point, three sizes of 
integers, string variables. and arrays. Includes 6809 
run time package and OSM assembler. 

.... PLEASE SPECIFY OS-9 OR FLEX, AND INDICATE DISK SIZE .... 
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EXPANSION HARDWARE FOR 
THE TRS-80 COLOR COMPUTER 

XPNDR1TM Super Guide TM 
CoCo Expander Card 

Gold edge connector plugs into 
the CoCo cartridge connector. 
Signals are labeled on the bot­
to m (wi re side) with ground and 
power buses; plated through 
holes. The 4.3 x 6.2 inch glass/ 
epoxy card is drilled for ICs and 
components. The finest bare 
breadboard for your CoCo. In­
cludes 8 page Application Notes 
to help you get started . 

$19.95 each or 2 for $36 

Prec ision molded plastic insert 
designed specifically to align 
and support printed circuit 
cards in the CoCo cartridge slot; 
an unbreakable removable card 
guide. Patent Pending . 

$3.95 each 

Available now from: 

ROBO~ROSYSTEMS 

BOX 30807 SEATTLE. WA 98103 



years with the ~LEX operating system 
wlid want to carry programs over to 
OS"9 will oe the prime market for this 
package. Another prime user will be 
businesses who want to rur'l Computer­
ware's fine business package. It is written 
in Random BASIC. We'll t ry to point out 
some more of this BASIC's OS-9 unique 
chanicteristics in a future column. 

PC-Pak From l>BJ, Inc. 
As we mentioned earlier in the intro­

duct ion to this month's tutorial we now 
have PBJ's PC-Pak installed and run­
ning well under CoCo OS-9. PC-P'ak 
gives you a parallel printer interface and 
a real time clock in one smal l cartridge. 
The Clock is very accurate, unlike the 
soft.ware clock which comes with OS-9 
from Tand . The software clock loses 
time quite often because interrupts are 
inhibiled every time a disk is accessed. 
Anti, lhe clock works by counting inter-

/ ' . 
r~~~s.' The cloc~ in the . fC-Pak is a 
M M58167 from National Semiconduct­
or which boasts a four-yea } calehdar. 
PC-Pak contains a battery that runs the 
clock chip when power to your comj:Juter 
is off. 
. PC-Pak is fl snap to installbecatise of 

the "insta ll " files supplied by PlU. The 
software, written by Ed Bender, is solid 
as a rock and operation is like magic. It 
is really nice to see OS-9 come alive on 
the CoCo and not stop and ask for the 
date and time . 

OS-9 Utilities From JBM 
For months , I've beeri seeing the ads 

in THE RAINBOW and other magazines 
from the jBM group in Bridgeport, Pa. 
"Save the life of your project , operate 
with the proper tclols," they say. The ads 
never described the tools so my curios­
ity finail y got the best of me. i gave them 
a call. A few days later I received a big 
box frorn United Postal Service. This 
project is going to. take awhile, but I 
hope to be ab le to describe some of the 
JBM too ls in coming inot;1ths. Included 
in this toolbox are a number of BASIC09 
and assembly language packages rang­
ing from ISAM, an Ind ex Sequential 
File Access system and SORTC, a full 
record disk sort package to look-up, a 
directory sea rcher that uses wildcards. 
This project should be a lot of fun . 

Mote About Ninecom 
Last month we told you that Micro­

ware was coming out with a hew com­
munications program called NineCom. 
Since writing that column, we have 
received a copy of the standard OS-~ 
version and have used it many hours on 

Cbnipuserve's OS-9 SIG. Jeanne Kap­
lan tel is me that M icroware shou ld be 
n::ady to ship the Color Computer ver­
sion by the time this column hits the 
stands . NineCom seems to be just what 
the doctbr ordered for OS-9 users who 
want to download information from the 
many databases and timesharing com­
puters that are on li ne now. It is almost 
too'easy to use . To run NineCom, you 
simply type: 

OS9: ninecom / t I 

The program carries up in the com~ 
munications mode after telling you that 
you are on lihe. You may escape to 
NineCom's menu at any time by typing 

\ 

\ 

((Every time !fire the CoCo 
Up to test some ·new 
software tools or run some 
experiments, I lean back 
and stare in amazement.,; 

a [Control] [Z]. From the menu, you 
have a number of choices and a snap­
shot is worth a thousand words. 

c -
D -

F -

H -

R -

s -
u -
Q . 
? -

Uppercase only lock on / off 
Download file from remdte 
system 
Full Duplex rnode (Keyboard 
echo ofi) 
Half Duplex mode (Keyboard 
echo on) 
Return to Commu~ications 
mode 
Run OS-9 Shell Comrhahd 
Upload File to Remote System 
Quit NineCom Program 
Display Help Menu 

NineCom works well on my Level II 
system tlnd i have no problems running 
at 1200 Baud. It has a few more bells 
and whistles that allow you to define 
ahd use specia l functidn keys on you r 
terminal. U nf oi-tunately, the page that 
tells how to use them was missing from 
my manuaL Microware has mailed a 
replacement manual to me and l'lt pass 
thi s information along in a future 
column. 

.. 

Arid Finally, Re: hogg_wash 
Okay, Hank , who are you trying to 

kid. FLEX is a fine operating system. 
We both used it for years. But, you and I 
both know that OS-9 ruhs circles around 
it. Which operating system do you run 
in your office? How niany girls are on 
line typing at a cime? 

You s,eem to itnply that it is impossible 
for the beginner to tindhstand OS-9 . I 
don't think so. All we rieed is to foster a 
sense of adventure a hd experirrientation 
and we'll have the world running OS-9 . 

Let 's face it Frank, you were just 
plain exaggerating. How can you advise 
readers of your column to remove PIPE, 
PiPER arid PIPEMAN? How can you 
tell them that multitasking is impossible 
on the Color Computer because there is 
riot enough memory? I have run three or 
four processes at the same time on the 
CoCo wit h little difficulty. True, there 
are certain things you just cannot do 
because of the "bit banging" hardware 
design . Yet, for everything you can't do 
there are nine things you can do. 

,Granted, membry is limited, but I 
wrote ah entire book using DynaStar on 
a Level I OS-9 system with 56K of 
niemory. You actually get a few thousand 
bytes more dn a CoCo. And, half the 
\ime i was. worki~g, my daughter was 
busy doing her journalism homework 
ori ahqther terminal. She was running 
the same copy of DynaStar and we both 
had enough rheinory to get our work 
done quite efficiently. 

My family uses the CoCo a lot. And 
when ,th~y are doing Word processing 
tHey are running OS-9 . I am hearing no 
compiaints. . 

Everytime I fire the CoCo up to test 
some new softwai·e tools or run some 
experiments, I lean bal::k and stare in 
amazement. It 's really unbelievable that 
an operating system with the power and 
elegance of OS-9 can run on a $210 
plastic box. I'm both amazed and im­
pressed . 

Frank, maybe you better rethink 
your position regarding OS-9 . The soft­
ware developers are coming out of the 
woodwork. And , I'll bet Tandy is work­
ing on improving the hardware . they 
wouldn't dare put more "bit banging" 
hardware on the market. An AC IA will 
bring them up to speed with the rest of 
the world. A new graphics chip will be 
frosting on the cake. The future is here 
now and most of it is running on CoCo 
OS-9. To be anything but optimistic is 
"hogg._wa~h!" 

That's all for th is nionth. Here's hop­
ing we'll see you in Chicago. £ 

AAIN90W IIfl'i:. 
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The retail stores listed below carry THE RAINBOW on a regular basis and may have 
other products of interest to Color Computer users. We suggest you patronize those 
in your area. 



Nevi Ml Software Dist . Inc Raleigh D.J:s Book and News V111GINIA 
Okemos Software City Soft mort Alexandria Alonso Book & Periodical 
Owosso C/C Computer Systems Winston-Solem K & S News Stand Foils Church The Program Store 

Hi-Fi Audio Co. NORTH DAKOTA Gatton Electronics Morl<eting 
Perry Perry Computers Forgo Computer Associates ~chr:>ond Software City 

Perry Oil & Gas OHIO WASHINGTON 
PontiOC Comput!'r Shack Canton Little Professor )3oal< Center Bellevue Software City 
Rosev1lle New Horizons Software Centre International Mount Lake 
RoyaiOok Software City Cincinnati Cinsoft Terrace Emerald Computer Serv1ces 
Sf Johns Clinton Electronics Cleveland Jerry's Computer Renton Data BOrne 
Southfield Software City Columbus Ttie Program Store Richland C & J Electron1cs Computer Center 
Sterling He1ghts Sterling Book Center Coshocton Utopia Software Seattle Adams News Co . Inc 
Ut1ca Byte By Byte Dayton Wilke News Spokane Bits. Bytes & N1bbles 
\11/yoming Gerry's Book Co. Fairborn News-Readers Tacoma Nybbles N Bytes 

MINNESOTA Kent The News Shop WEST VII!GINIA 
Mlnnecpolis Read-More News Kenton T.W. Hagan & Associates Logan Stan·s ElectroniCS & RadiO Shack 

MISSISSIPPI Lakewood Lakewood International News Porl<ersb'!rg Valley News Serv1ce 
Grenada Stereo Store of Grenada. Inc. Limo BNnnerNewsAgency WISCONSIN 
Gulfport Computerland Edu-Caterers Appleton Badger f'E1<1od1Cals 

MISSOURI Lorain Computer Neiwor1< Cudahy Cudahy News & Hobby 
Kansas City Midwest CoCo Systems Mansfield PCLEAR 80 Janesville Book World 
St. Louis Magic World Mayfield Ladysmith Electron1cs. Etc 

Softwaire Centre Heights Programs.Unlimited Milwaukee Book Tree 
Computer Xchange Software City Booked Solid 

University City Final Edition Miamisburg Wilke News Booked Solid II 
MONTANA Niles Computer Showcase Harvey Schwartz Bookshop 
Sydney Tornalino·s Electronics Philadelphia Little Professor Book Center Univ of Wisconsin Bockshop 

NEBRASKA Rocky River Programs Unl1mited WYOMING 
Lincoln Hobby Town Toledo Leo's Book & Wine Shop Casper The Computer Store 
Omaha Computers & Components Reitz Electronics 

NEVADA Westerville Home Computer Store AUS)RALIA: 
Las Vegas Hurley Electronics OKLAHOMA SYDNEY 

NEW HAMPSHIRE Duncan Computers 'N' Stuff Kingsford Paris Radio ElectroniCS 
Peterborough Radio Shack Muskogee Radio Shack CANADA: 
Portsmouth Portsmouth Computers Oklahoma City Merit Micro Software ALBERTA 
West L~bonon Verham News Corp Stillwater D. Data Athabosca McLeans Ltd. 

NEW JERSEY Tulsa The Computer Store Barrhead ilorrheoci Sound '1982 Ltd 
Bergenfield Software City OREGON Brooks Double "D" AS C Radio Shack 
Cedar Knolls Village Computer & Software Aloha B. Color Computer and Software Calgary lmpenal Computer Ltd 
Cherry Hill Software City Hermiston Lee's TV & Radio Clinic Camrose Radio Shack Assoc1ated Stores 
Clinton Micro World II Medford John's News Stand Claresholm Radio Shack Assoc1ated Stores 
Eatontown The Progrdm Store Portland 80-Pius Coaldale Coaldale S1ght & Sound 
Lawrenceville Micro Con Software Center PENNSYLVANIA Drayton VOlley Langard Electronics 
Linwood Software City Allison Pori< Software City Edmonton CMDMicro 
~rmoro Outpost Radio Shack Altoona Newborn Enterprises Kelly Software D1stnbutors 
Montvale Software Ci~ Greensburg The Program Store Edson Radio Shack 
rv1orristown Software Ci Harrisburg Harrisburg News Co. Fa1rview D.N.R Furniture & N 
NahwaH Computer Discount of N.J. tv1alvern Personal Software Fox Creek Fox City Color & Souhd 
Pennsville Dave's Elect. Radio Shack Philadelphia City Software Center Ft. Macleod Radio Shack 
Pinebrook Software City Newsy Grande Cache The Stereo Hut 
R1ver Edge Software City Phoenixville Stevens Radio Shack Grande Centre The Book Nook 
Rockaway Software Station Prt1sburgh All-Pro Souveniers Grande Prairie Northern Computer Service 
Summ1t Software City Pleasant Hills Pitt Computer & Software Hanna Techn1cs N Ltd 
Teaneck Software City Plymouth leduc Radio Shac k Assoc1ated Stores 
wayne Wayne Software Meeting The Program Store Lloydminster Radio Shack Assoc1ated Stores 

NEW MEXICO Pot1stown Video Programming. Inc. Peace River Rad1o Shack Associated Stores 
Albuquerque East West Enterprises Shippensburg Rdinbow Adventure Prncher Creek Thornton & Son's 

Page One Newsstand Tunkhannock The Donna Comm. Co Red Deer Computerwarld 
Solt of the Earth Warrington Softwbre~N-Stuff St. Paul Tele-Log1c 

Los Alamos Sound Center - Radio Shack Whitehall Softwdre City Taber Pynewood Sight & Sound 
NEW YORK Williamsport Shade Tree Valleyview Dan's Rad10 Shop 
Brockport Lift Bridge Book Shop. Inc. York The Computer Center of York Verm1llan Pllotocraft Vermilion Ltd. 
East Syracuse The Data'Phile Co. RHObE ISLAND Wetaskiwin Radio Shack 
Fairport Software City Newport Kelly's Vanety BRITISH COLUMBIA 
Great Neck Software City Warwick Software Connection Burnaby Computrt 
Hudson Foils G.A.West&Co. SOUTH CARoliNA Ft. St John Ken Dawson 
Johnson City Unlearn Electron1cs Charleston Hts. Softwarehaus. Inc. N Vancouver Microwest D1stnbutors 
Melville Imperial News Beaufort Data Byte Computer Center Victoria lnterndllonal Software 
Mt Kisco Software City Greenville Palmetto News Co. MANITOBA 
NewYor1< Barnes & Noble-Sales Annex Hilton Heed Megatron Corporation Winnipeg J & J ElectroniCS Ltd. 

Coliseum Books ~rtanburg Software City NOVA SCOTIA 
Eastern Newsstand on Fleming's Electronics Dartmouth Sector Software 

Grand Central Station. Track 3 7 TENNESSEE Halifax Atlantic 1\lews 
200 Pori< Ave . (Pan Am #1) Chattanooga Anderson News Co. ONTARIO 
55 Water Street Knoxville Anderson News Co. Elowmanville Bawmanv1lle Audio V1s10n LTD 
World Trade Center #2 First Byte Computer Co Etobicoke NEPCOM 

First Stop News Memphis Computer Center Hamilton Galls Book World 
Idle Hours Bookstore Software. Inc. Kincardine Prism Software 
Internat ional Smoke Shop Tobacco Corner Newsroom K1ngston T M. Computers 
Jonil Smoke Nashville Campus Computer Corp. London Multi-Mag 
Penn Book Mills Book St01e Ot1awa National News Co Ltd 
State News Mosko's Book Store QUEBEC 
Usercom Systems. Inc Smyrna Delker Electronics La Solie Messagenes de Presse Ben)Om1n tnr 
Walden Books TEXAS Sherbrocke Soc De Lac 
World Wide Media Services Austin Austin News Agency. Inc SASKATCHEWAN 

N White Plains Software City Capitol Microcomputers Reg1na George Glass 
Plattsburg Adirondack Computer Supplies Beeville Bee Electronics Soskatoon Computertime 
Rochester Village Green Conroe Crouchet Electronics YUKON 

W01ld Wide News Dallas Dallas Computer center Vvtlitehorse B1g Byte Computer Serv1ces 
Syracuse Programs Plus Software Concepts H & H ElectroniC> 
Woodhaven Spectrum Projects Elgin The Homing Pigeon 

NORTH CAROLINA Ft. Worth Byteworl<s. Inc. PUERTO RICO 
Aberdeen King Electron1cs RFI Electronics San Juan Software City 

Radio Shack Software Terminal 
Cary It's Just For You. Inc. Houston MicroSolutions 
Charlot1e Software City Irving Software Access 

Newsstand lnt'l Paris Software Solutions 
Papers & Paperback Son Antonio Coles Computer Center 

Havlock Computer Concerns UTAH 
Morlan Boomers Rhythm Center Murray Deseret Book 

Ogden Computer City 
Solt Lake City Quality Technology 

Also available at all Waldenbooks and selected B. Dalton Bookseller stores in the United States and Canada. 
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A D VERTISER'S INDEX 

We encourage you to patronize our advertisers - all of whom support 
the TRS-80 Color and TOP System-1 00 computers. We will appreciate your 
mentioning THE RAINBOW when you contact these firms. 

A & P Software . ...... .. . . ..... .. 21 
Analog Micro Systems . . . . . .... .. 233 
Arizona Discount Software .... .. . 246 
Ark Royal Games . . ... .... . . ..... 36 
Armadillo International Software 

. . . . ... . ........... ... .... 100 
Aurora Computing . ... . ... . 232, 240 
B & B Software ...... .. .. . . . ... . . 72 
B5 Software . . . .. ..... . .. .. . ... 237 
Basic Technology .. ..... .. . ... .. 149 
Botek Instruments .... . .. . . . . . . . 168 
Bye George ....... . ... .. ... .. . 258 
Calc-Soft . . . .. . . .. ... . ... .... 227 
Carnival House .......... . .... . 7 
Cer-Comp ...... . ..... .. ..... 103 
Challenger Software . ......... 44 
Circling Star Software . . .. .... 248 
Classical Computing . . . . ..... 220 
CoCo INDX .... . . . ........... 134 
CoCo Warehouse ........... . 226 
Cognitec. . . . . . . . . . . . . . . . . . . . . 15 
Color Connection Software ... 196 
Color Micro Journal . . ... ... .. 250 
Color Power Unl imited, Inc. . . . . . 9 
Color Software Services . . . . . . . . 79 
Colorwa re . ..... . ........ 146, 147 
Compukit ... . . ..... . ...... . . 101 
Compuserve. . . . . . . . . . . . . . . 16, 1 7 
Computer Accessories of Arizona 

. . . .. .. . ...... . ....... ... 105 
The Computer Center . . . . . . . . . 3 7 
Computer Island . .. . .. . ... . 70, 71 
Computer Plus . ..... .. ..... 3. 290 
Computer Systems Center 

.. .. . .... ..... . .. .. . .. 93, 109 
Computerware .. . ... . . .. 256, 25 7 
Computize. Inc . ..... . ........ 304 
Cosmos Computer Services. Inc. 

.. . .. . . ........ .... . . .... . 63 
Counterpoint Software. Inc. . . . . . 8 
Custom Computer Products . . . 199 
Custom Software Engineering 

. . . ... . . . . . . . .... . .. . . ... 133 
Data-Camp . . . . . . . . . . . . . . . . . 135 
Dataman ..... . ... . ..... .... 278 
Dayton Assoc iates Of W.R. Hall . 

Inc . ....... . .. . .. . ....... 192 
Deft Systems. Inc . . . . .. ...... . . 51 
Delker Electronics . ...... . . .. . 121 
Dennison Computer Supplies 

.. . . . . . . . ...... .. . . .... .. . IBC 
Derringer Software 

·· · · · ... .. . . .. . 88, 98, 208, 232 
DISK-HAVEN PRODUCTS .... . .. 238 
Dorison House Publishers, Inc . .. 12 
Dorsett .. . ... . . . ...... . ..... . . 76 
Double Density Software . . 170,171 

Dragon User . . . . ... . ...... . .. 217 
DSL Computer Products . .... . 230 
DSS Pheripherals Corporation .. 28 
Dugger's Growing Systems . .. . . 95 
E.D.C. INDUSTRIES . . ...... .. .. 239 
EAP Co .... . . .. ..... . ..... . .. 126 
Eaton Computer Products . . . . 160 
Elite Software .. . . ... .... 81 , 83, 85 
Emerald Computer Service ... 249 
Endicott Software ..... . ... . . . 119 
B. Erickson .. .. . . .. .. . . .. .. .. . 142 
Evans Enterprises .. ... . ... .. ... 50 
EVS . . .... . . ... .... . .. . .. ... .. 13 
Federal Hill Software .. . . .... .. 97 
GIMIX . .... .. .... .. . . ... .... . 306 
Great Plains Computer Compa ny, 

Inc . . .. ....... ... ..... ... 288 
Green Mounta in Micro .. .. . .. 234 
Hawkes Research Services . . . . 280 
HJl ........ . .. .... . . .. .. . . .. . 49 
Frank Hogg Laboratory 

.. . .. .. . . . . .. . . . . 107, 286, 287 
Howard Medical .... . . .. .. . ... 34 
Incent ive Software ... . . ... .. . 247 
lntra color . . . . . . . . . . . . . . . . . . . . 40 
JARB Software ............ 73. 281 
The JBM Group. Inc ... . .. ..... 209 
D.P. Johnson .. . . .. . .. . . ... . . . . 30 
Kage Engineering .. . . . . . . . . .. 205 
Kelly Software Distributors . . ... 136 
Key Color Software . .. ... ..... 251 
KRT Software . . . . . . . . . . . . . . . . . 201 
Lloyd 1/0 . . .. . ... . . .. ........ 300 
Macrotron Systems. Inc . . . .... 215 
Mark Data Products 

. ... . .. ... .. .. 89, 137, 203, 236 
Marymac Industries .. . . . . . . . .. 86 
Merrick & Co. . . . . . . . . . . . . . . . 280 
Metric Industries .. . .. . . . ..... 143 
Metro Electronics . . ....... . .. 255 
MichTron . . . .. . ..... . ... 31 , 33. 35 
Micro Computer Systems . . . . .. 62 
Micro Magic . . .. . .... . . . . . .. ·. 225 
Micro R.G.S .. Inc .. ....... . . .... 60 
The Micro Works .. .. . .. . . . ... . . 43 
Microcom Software ..... . .... . 42 
Microware Systems Corporation 

. . . .. .. .... . . ..... . .. 228. 292 
Tom Mix Software 

......... IFC. 182, 183. 184. 185 
Moreton Bay . . . . . . . . . . . . . . . . . . 39 
Nelson Software Systems 

. . .. . .. ... ..... . .... 45. 46. 47 
Oelrich Publications . ... . . . ... 219 
The Other Guys Software . .. . .. . 56 

Owl 's Nest Software . . . .. · . .... 167 
Owl-Ware . . .. ............. .. 211 
P.B.H .. . ......... . .... .. ... . . 131 
Pal Creations ... . .. .... . ... . . 243 
Parallel Systems ............. .. 32 
Parsons Software .... . .. ...... 204 
PBJ, Inc . ...... . . .... .. . ...... 254 
Perry Computers . . .. . .. . · . . . . . . 55 
Petrocci Freelance Assoc iates 

. . ......... .. . .. . . . . . . ... . 68 
Dr. Preble 's Programs .. ....... 172 
Prickly-Pear Software . ... ..... 207 
PXE Computing . . ............. 41 
QCS (Quality Christian Software ) 

... . .... . . . .. . . . . ..... . .. 213 
Radio Shack .. . ... .... .. . .. 10, 11 
Rainbow Connection Software 

......... .... . . ...... .. .. . 58 
RAINBOW Gift Certificate .. .. . 274 
RAINBOW ON TAPE ....... . .. . 223 
RAINBOWfest ......... . .. 298, 299 
Reitz Electronics ..... . .. .. .. . 111 
REM Industries .. . ..... . . . . .. . 214 
Robotic MicroSystems ... ... .. 300 
S & S Arcade ... .. .. ......... . 197 
Saguaro Software . .... .. . 127, 258 
Selected Software .. .. ... . . .. 200 
Six-Pack Ribbons . . ..... . . . ... 295 
Skyline Marketing . ... . .... . . . 113 
The Soft Shop . . . . . . . . . . . . . . . . 169 
SOFTECH ........ . .. ... . .. . .. 213 
Soft law Corporation ..... 45, 46, 4 7 
Software Connection ... . . .. . . 211 
Software Plus . ... . ... ..... . ... 25 
Software Support. Inc . .... 282, 283 
Solid Software .. ... ........ .. 104 
Sonburst Software . . . . . . . . . . . . . 94 
Spectra l Associates . . ......... BC 
Spectrum Projects . ....... 153, 154 

...... . . 155, 157, 158, 159, 161 
Speech Systems ....... .. .... 125 
Star-Kits .. . .... .... ... . .. .. . . 115 
Sugar Software ... . ... 59, 252, 253 
Syntactics . . . . . . . . . . . . . . . . . . . 18 7 
T & D Software ...... . .... . ·. . . 244 
TCE Programs, Inc . ..... .. .. . . 165 
Tri-Tech Electro'nics . . .. ..... . . . 66 
Trillium . .. .. ..... . .. . .. .. . . . . 212 
True Data Products .... .. . .... 218 
Vidtron .. ... ...... . . ..... . . 22, 23 
Wasatchware ... . ......... .. . 242 
The West Bay Company . . . .. . . 241 
Woodstown Electronics .. . . . . . . 87 
Workbase Data Systems ...... . 54 
YGS .... . .. .. . .. . . . . ... .. . . .. 225 
York-10 ........ .. .. ..... .. ... 229 
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. 
X STATE OF THE ART~.6809 SYSTI; S FOR THE SERIOUS USER . 

GIMIX luiS liMB or lligb pertonacmce 
47MB W"uacbestel" Dftye Swsleaul GliAl/or 

For the user who appreciates the need for a 
bus structured system using STATIC RAM 
and powered by a ferro resonant constant 
voltage transformer. 

GIMIX has single user systems t}:lat can run 
both FLEX and OS-9 or' Multi user systems for 
use with UniFLEX or OS-9. 

Cr:
~test 

~~ l(t 
CHICAGO 

For the ultimate in performance, the Unique GMX 6809 CPUITI, 
using either OS-9-"GMXIIT or UniFLEX GMXlll (available shortly), 
gives proteCtion to the system and other users from crashes 
cau~ by defective user programs. e.g. During program 
development, a programmer who crashes goes back to the 
shell or the debugger, while the other users are not even 
aware anything occurred. 

The intelllgent serial I/0 processor boards signifi­
cantly reduce system overhead by handling rou­

tine 1/0 func­
tions, there­
by freeing up 
the host CPU for 
n ! nning user 
programs. This 

speedsa up system per­
formance and allows 
multiple terminals to be 
used at l9.2K baud. 

BASIC-09 and 05-9 are trademarks of Microware Systems Corp. and MOTOROLA, Inc. 
FLEX and UniFLEX are trademarks of Technical Systems Consultants, Inc. 
GIMIX, GHOST, GMX, CLASSY CHASSIS, are trademarks of GIMIX, Inc. 

lml){ 1nc. ' a7 WEST~·tm..rlJU.;~ 1111eJ 

GIMIX versions of OS9 and UniFLEX in­
clude maintenance and support by Micro­
ware (90 days) and TSC (1 year). Mainte­

nance and support after this period 
are available at extra 
cost. 
(NOTE: this support and 
maintenance is only 
for use with approved 
GIMIX hardware) 

GIMIX 6809 systems 
support five predominant 

operating systems: 

and a wide variety ot languages 
and development software. 

Whatever your application: software 
development instrumentation, process 

control. educational. scientitic or business; 
whether you need single orfuulti-user 

capabilities, GIMIX has hardware and the 
operating systems to get the job done 

reliably 

Please phone or write i1 you need further information 

© 1913 CIIIIIX Inc. 



GRAND PRIZE 

An exciting two week adventure for 
two to a wild game preserve in Kenya, 

Africa. The trip includes airfare, 
luxurious accommodations, meals, 

tips, and taxes. 

SECOND 
\ PRIZE J (25 winners) 

r- ~/ A Bell & Howell 
.___. 35mm camera. The 35J 

complete with fine Lumina lens completely elim­
inates complicated focusing. 

THIRD 
PRIZE 
(1 00 winners) 

Camouflage 
Nylon Duffle Bag. This handsome bag 

is water repellent and double reinforced at all 
stress points. 

And thousands of Elephant Safari camou­
flage T-shirts featuring theE lephant logo. 

FIRST PRIZE 
(5 winners) 

A Deluxe Camping Pack­
age featuring an 8' x 10' 
Wenzel Cabin Tent, four · 
Wenzel sleeping bags, 
plus a Coleman lantern, 
stove and cooler . 

HOW TO ENTER 
No purchase necessary. Just come into a participating 

Elephant Safari Sweepstakes dealership where you'll 
find free entry blanks and official rules. While you're 
there, check out our full line of quality 
Elephant memory disks and accom­
panying products. Entries must be 
received by July 31, 1984. Void 
where prohibited. 
I·I§. i.i?%1 For the Elephant 

dealer nearest you, 
calll-800-343-8413. 
In Massachusetts, call 
collect 617-769-8150. 



QUIZ SPIN 
An educational game similar 
to T.V.' s " Joker's Wild". Five 
categories to choose from. QUIZSPIN 
uses the highest resolution graphics. 
$24.95 CASS 
$28.95 DISK 

ALPHA SEARCH 
Guide y9ur ship up and down 
elevators trying to capture all of 
the letters of the alphabet. 

$14 .95 CASS 
$18.95 DISK 

The name of the game is 

EDUCATION!! 

HIGH 
QUALITY 

GEOGRAPHY PAC 
A collection of five programs with maps of the USA, Asia, 

Europe, Africa and South/Central America . Answer sheet 
included. Also available as single games. $32.95 CASS 
Requires 16K RAM and Extended BASIC $36.95 DI SK 

Learning ... 

SPELLING MASTER 
Conquer Spelling! A word list is 
provided or an unlimited number of 
words can 'be used 
16K Extended BASIC 
$17.95 CASS 

' . 

TYPE ASSAULT 
An arcade quality typing game. Nine 
skill levels. Your score increases as 
does your typing skill. 
16K RAM and Extended BASIC 
$24.95 CASS 
$28.95 DISK 

made fun and easy by Spectral Associates 

Call or wri te for ca ta log. 
Business office: 
3418S. 90th 
Tacoma . W A 98409 
PH: (206)581-6938 

EJ 
We accept VISA. Masterca rd 
Add 3 o/o fo r. shipping 
2.00 minimum 
No C.O.D. orders 


