




So Fa~So Good... 

Your Model Ill is a fine computer. 

So why settle for less than 
a fine disk storage system? 

A fast, reliable disk storage system - no other 
device is so vital to the satisfactory performance of 

your computer. At Percom we build quality, high­
performance disk drive systems. From gold-plated 

connector contacts to goldcad metal chassis 
structures. From proven design through 100% 
reliability testing. Percom disk systems are the 

standard by which others are judged - the industry's 
"gold standard," in a sense. And since Percom is the 

largest independent manufacturer of disk systems 
for microcomputers, you get Percom quality 
at very competitive prices. Add-on drives for 

TRS-80' computers start as low as $399. 
Complete first-drive systems for the Model Ill 

start at only $599. Put a quality Percom mini-disk 
storage system in your Model Ill. And save. 

#1 For Your Model Ill 
Percom TFD floppy drives for your TRS-80' Model Ill computer are 
available in single- and dual-head versions, providing 180,000 and 360,000 
bytes per drive, respectively, of formatted on-line storage capacity . 

The Percom Model Ill disk controller handles one to four drives so you 
can have from 180,000 to over 1.4 million bytes of on-line program and file 
storage. 

You get MSS' DOSPLUS* with first-drive systems, and your first drive 

may be either internal (add-in) or external (add-on). Percom TFD drive 

units also work with TRSDOS' and other compatible disk-operating 

systems. 


First-drive systems are pre-assembled and may be installed with 
common tools. 

#1 For Your Model I, Too 
Percom TFD add-on drives for the TRS-80* Model I computer are 
available with the same features and the same quality control measures 
as TFD Model Ill drives. As for ·Model Ill drives, all Percom Model I drives 
are double-density rated. Install Percom 's popular DOUBLER II in your 
Model I Expansion Interface and upgrade your Model I to provide the 
same storage capacity as the Model Ill . 

Now! Low-cost Percom Winchester Disk Systems ~------...... , Yes ... I'd like to know more about ' 
for Radio Shack computers. the best for my Radio Shack 

computer. Send me free literature I 
about quality Percom products: I

To order, or for the name of your authorized Percom retailer, 

0 Mdl I 0 Mdl Ill 
 Icall tol l free 1-800-527-1222. I 0 Mdl II 0 Mdl 16 

Send to I 
PERCOM DATA COMPANY. INC. Dept. B·M 
11220 Pagemill Road. Dallas. TX. 75243The Drive People ['1EJHJUM ] You get more out of 

I 
I I 

Percom disk systems. I I~ME 
PERCOM DATA COMPANY , INC . Expect it! ISTREET 11220 Pagemill Road • Dallas. Tex as 75243 

(214) 340-7081 ~ C'N ""' IPRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

"TRS-80 is a trademark of Tandy Radio Shack Corporation which has no relationship lo "' ZIP Pt-\ONE NUMBER 6 
Percom Data Company, Inc. 
PERCOM, DOUBLER II and OS-801111 are trademarks of Percom Data Company. Inc. 

'*trademark of Micro Systems Software, Inc. ~-----"' 



Features 
74. 	 Micros in Medicine 

Even micros can have a bedside 
manner. Read how the medical pro· 
fession uses micros to diagnose, ed· 
ucate, and gather information. 
G. Michael Vose 

148. Heat Stress Index 
I~	Does your job get you hot under the 

collar? This program determines 
whether the heat from your work­
place is harmful to your health. 
Donald B. Heckenlively, et al 

174. Micros in the Lab 
Microcomputers are not used exten­
sively yet in scientific exploration, 
but some pioneering scientists are 
leading a micro revolution. 
Tom Hager 
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188. Nike Sport Research Lab 
Scientific research benefits from us­
ing microcomputers for data collec­
tion and analysis. 
J. L. Larsen 

197. TRS-80 Laboratory 
Trying to convince the boss you need 
a computer in the lab? This article 
will help you. 
Wynne Keller 

205. Astrodynamics for Beginners 
Gravity got you down? This program 
shows you its effects on orbits of 
heavenly bodies. 
John D. Fowler, Jr. 

Articles 

'I. I hl' ( ulor Co1111>nll•r on P· r:.uh• 

In this segment, author Barden ex­
plains the Line, Circle, Draw, Point, 
Get and Put commands, as well as 
how to change your video display 
graphics. 
William Barden, Jr. 

90. 	 Medical Family History 
l.~~-..1Computerize your family medical 

histories and make life a little easier 
by keeping health records. 
Miguel Diaz 

92. 	 Bit Smitten-Part IV 
Save memory space with Basie's 
Read . .. Data function . It 's not as 
difficult as you think. 
Jay Chidsey 

96. 	 Practical Regression Analysis 
l ,0~~-... I 	 Regression analysis lets you get the 

most from a set of data. Author Hin­
richs will take you step by step 
through this useful technique. 
Delmar D. Hinrichs 

112. Hardware Hacker-Part II 
In this episode, add 32K of RAM to 
your Model I. 
Philip M. Van Praag 

130. The Calculating Genius-Part I 
Charles Babbage invented the 
speedometer, railway cowcatcher, 
and occulting lighthouse-as well 
as the first digital computer. 
Rick Cook 

142. 	CC EDT ASM + 
This Editor/Assembler for cassette· 
based Colbr Computer owners al­
most has it all. 
William Barden, Jr. 

I 14 . More ( ilm 1 n l'r 1011~ 
When the Air Force took Jimmy's 
hobby-ham radio-away, he found 
a new way to while away the hours 
... converting Model I programs to 
Color Computer ones. 
Jimmy L. Freeman 

182. Curse You, Cursor! 
Poke out your Model ll 's blinker. 
Joseph L. Frese 

190. Trick Your ROM 
LPRINTing CHR$s 0 and 10. 
Bob Boothe 

A way to speed up your Color Com­
puter programs. 
John Heusinkveld 

222. Relativity and the TRS-80 
~] 	 Let your micro strip the veils from 

relativity theory and ignite your own 
intuitive files. 
Sidney Levin 

230. Epson Airfoils 
Design model airplane wings or mod· 
ify this program to plot points for 
other applications. 
Bob Boothe 

242. Plant a Binary Tree 
Unlock the door to fast searches us­
ing key data. 
Ken Knecht 

246. Casino Draw Poker 
l.~~ol Who has the better poker face, you or 

your 80? 
Ron Balewski 

260. Make Those Headlines Fit 
Making heads of a different column 
fit together. 
Richard Ramella 

264. Cybernetics-Part II 
All about sensors, decision bases 
and actuators. 
Stephen Davids 

You need some additional knowl­
edge if you want to display numbers 
and graphics on your Color Com­
puter. 
Frederick F. Battista 
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282. Cassbox 
l.~~I 	 Tired of fumbling through unlabeled 

cassette boxes or trying to read 
chicken tracks passing for handwrit­
ing? Your 80 can give you a helping 
hand. 
Charles E. Gillen 

287. CABLEBREW 
Why buy an MX-80 cable when you 
can make your own? 
James H. DeFrancis 

.? . ( olor ( t1'1111111·r • ti l ., 

Combine programs and save memo­
ry with this know-how. 
E. 0 . Gilliland, Jr. 

292. Model II Math Skills 
Mike wanted his kids to dissect math 
problems but found they'd rather dis­
sect his Basic programs instead. 
Mike Kilroy 

300. Model III Microchess 
You need more than CONVERT for 
th is one. 
Mohan Embar 

JI~ . r,1 >. lh:r ' 
Now you don't have to wait until the 
wee hours to see late-night fare on 
your tv. 
Richard L. Kilmon 

306. The Sieve of Erathosthenes 
It may be Greek to you but not to your 
80. 
D.R. Cecil 

1-----------------t. 

3118. u~k Marvel 
It helps mentally retarded persons 
play music on the Color Computer. 
Steve Blyn 

318. Kwikmaze 
k.:o~I 	 For fast mazes you need machine 

language. 
Dan Rollins 

357. The Evolution of a Language 
Understanding the magic of binary 
and hardware. 
Ken Waltjen 

364. Pixel Printer 
!iiful 	Model I graphics screen dump. 

Charles E. Gillen 

372. Computer Assisted Electronics 

Design 

The ultimate do-it-yourself project ­
designing your own computer. 
John Harper 

386. PRINPUT 
How to get enhanced printouts from 
a limited system. 
Stephen Mills 

390. ON BREAK GOTO 

Disabled but not forgotten . 
SFC Roger E. Donais 

392. Analysis of Variance 
What happens when IBM Fortran 
meets Microsoft Basic? 
George L. Gille 

396. We Interrupt This Program .. . 
. . . for a word that will make your 
Model I more versatile. 
Dennis Workman 

398. The Family Tree 
l.o~~~ol Genealogies for home computers. 

Richard W. Castor 

404. To Baffle a Pirate 
By making your Basic programs look 
like machine language, you can 
deter many copy cats. 
Randy Hawkins 

406. Clean Up Your TRON/ TROFF 
~I 	Debug your Basic programs with a 

trace table. 
Arne Rohde 

410. Checksum 
Debugging long listings made easy. 
Howard F. Batie 

414. Quicksort 
l , o~;-iol The fastest sort in the West. . . and 

elsewhere. 
Don C. Brumm 

420. Relocated ULCBAS 
This simple patch protects high 
memory. 
Samuel D. Pincus 

422. Sound OFF! 
Use a second cassette recorder to 

add sound to your programs. 
Bertram A. Thiel 

424. TDRELO 
Write machine language patches, 
load your main program, and save as 
one file. 
Barry Kornfeld 

426. Algebraic Archery 
Hit a bullseye with this polynomial 
factoring program. 
Michael A. Duffin 

436. Homebrew Librarian 
· l,.:0·,.I Use your 80 to keep track of your 

books. 
Larry R. Hamilton 

440. Find a Number's Roots 
Getting to the roots of some prob· 
lems. 
David R. Cecil 

444. Things Still Crawl in the 
Level II ROM 
Explaining a sometimes persistent 
SYSTEM-load error. 
Gregg E. Marshall 

450. Invader 
l.o!D~I Computer warfare beyond three 

dimensions . 
Jeffrey Fisher 

456. Scripsit Makes It Easy 

Mail-merge on a shoestring. 

Peter C. Bennett 

Departments 

8. 	 Remarks 
Education in the future-now there's 
a subject that should be good for a 
whole book. 
Wayne Green 

12. 	 Proof Notes 
Micros can help people tune in to 
technology and explore it. 

16. 	 Input 
The pain of protected disks. Profile 
update. Error in Individual Retire­
ment Account program. A program 
to calculate inflation forever. More 
on disk directory for the Model Ill. 
Concerns of a first -generation 
hacker. Error in "For the Novice." 
Model I expansion without Radio 
Shack support. Color Computer 
voice synthesizer. More. 
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The left bracket, [. replaces the up arrow 
used by Radio Shack to indicate exponen· 
tiation on our printouts. When entering 
programs published in 80 Micro , you 
should make this change. 

80 formats its program listings to run 
64 characters wide, the way they look on 
your video screen. This accounts for the 
occasional wrap-around you will notice in 
our program listings. Don 't let it throw 
you , particularly when entering assembly 
list ings. 

Article submissions from our readers 
are welcomed and encouraged. Inquiries 
should be addressed to: Submissions 
Editor, 80 Pine Street, Peterborough, NH 
03458. Include an SASE for a copy of our 
writers' guidelines. Payment for accepted 
articles is made at a rate of approximately 
$50 per printed page; all rights are pur­
chased. Authors of reviews should con· 
tact the Review Editor, 80 Pine Street, 
Peterborough, NH 03458. 

26. 	 Aid 
Bug in baud rate. Tic-tac error. Miss· 
ing parts for bare bones communi· 
cator. 

28. 	 Debug 
Request for Model Ill card reader. 
The rest of "Tee for Six." Form feed 
for the MX-80. 

32. 	 Gamers Cafe 
Rodney Gambicus and his friend 
Winthrop set up shop in 80 Micro to 
talk with you about games. 
Rodney Gambicus 

h------------------1 

34. 	 Soft Bits 
One of the most powerful features of 
Level II Basic is the Print Using state­
ment. 
Roger Fuller 

38. 	 Kitchen Table Inc. 
Kitchen Table Inc. breaks new 
ground by introducing user-hostile 
software. 
David Busch 

40. 	 Reviews 
Extended muMATH. Color Forth . 
Sole, double density for the Model I. 
Spectaculator, Color Computer 
spreadsheet. Sprinter II , Z80 in the 
fast lane. Micro Mainframe disk con· 
!roller for Model Ill. Smith-Corona 
TP-1 . Colorterm, terminal program 
for CC. Master Reversi. Spell 'N Fi x, 
CC spelling checker. 

71. 	 Review Digest 
Color Logo. Electric Webster. The 
UPl-3 Serial Interface. Space War. 
Basic Handbook, 2nd edition. Ver· 
safile. 

455. Index to Advertisers 

458. News 
Tandy distributes Color Computer 
outside Radio Shack stores. End of 
Tandy customer service hotline riles 
some users. Associated Press­
CompuServe end electronic news· 
paper experiment. Public education 
rapped at conference. Network Na· 

lion authors meet in Electron ic 
Agora. 

474. Copernica Mathematica 
Statistics 101 . 
Bruce Douglass 

482. Feedback Loop 
Disk back-up problems. Mailing list 
of Tandy owners. Epson emphasized 
mode. Color merge. RFI problems. 
Corona discharge. DEC to TRS-80. 
Scrinput. Power supply hum. Irwin 
hard disk drives. 
Terry Kepner 

488. Fun House 
Gather round boys and girls as the 
old Saturday serial is revived and we 
take a trip through the dangerous 
world of Subterra. 
Richard Ramella 

497. Notes from Beneath the Keyboard 
Farewell to a friend. TRS-80s run a 
liquor store and sell used cars. Sec­
ond-hand software. 
Paul Wiener 

500. Calendar 

502. MONEY DOS 
More on Keynes's never-fail com· 
modity system . 
J. M. Keynes 

504. Medical Opinion 
RX for word processing. 
Philip R. Mills, M.D. 

508. RELOAD 80 
Color Load 80 announced. load 80 
takes it on the chin . Wonder why 
some August games didn 't work? 
Art Huston 

510. 	New Products 
Lead CRT screen. Meet the Com­
puter, a book for children. MTI MOD 
Ill PLUS B series. VisiCalc sur· 
rogates . Model Ill hard disk . 
DOSPLUS for the Model II. Football 
Compu-Stat. Hayes Stack Smart· 
modem 1200. CP/M File Indexer. 
Auto Run allows your Color Com­
puter programs to run automatically. 
Bowling League Secretary. Real 
estate software. MERGIT-GLll lets 
you merge Scripsit and Radio 
Shack's general ledger package. 
Municipal billing system for munici· 
palities with an 80. Spreadsheet for 
the Pocket Computer. Sea Dragon, 
arcade-style underwater adventure. 
Copyart II word-processing system. 
ComRiter daisy-wheel printer. Color 
Computer assembler/disassembler. 
More. 
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SWITCH Tos '~,,DOUBLE DENSITY 


FEATURES 
• 	 5- and 8-inch* disk drives 
• 	 Single- & double-density 
• 	 Any size and density in any mix 
• 	 Read Model I, II* and III disks 
• 	 5- or 8-inch* system disk 
• 	 Single & double sided disk drives 
• 	 DOS+ 3.3.9 included, with Disk 

BASIC. 
• 	 6 month warranty 
• 	 Up to 3.75 megabytes online 
• 	 Easy installation - plug-in & run 
• 	 Analog phase lock loop data 

separation 
• 	 Precision write precompensation 
• 	 Regulated power supply 
• 	 Guaranteed operation at 4MHz 
• 	 All contacts gold plated 
• 	 Solder masked & silk screened 
• 	 Runs under DOS+ 3.3.9, TRSDOS 

2.3, NEWDOS 2.1, NEWDOS/80 
1.0, LDOS, NEWDOS/80 2.0, 
and ULTRADOS 

• 	 Reads 40- and 35-track disks on 
80-track drives 

• 	 FDI791 controller + your FDI771 
• 	 Fits Model I expansion interfaces 
• 	 Fits LNW expansion interfaces 
• 	 Track configurations to 80-tracks 
• 	 5 inch disk storage increased to: 

161,280 bytes - 35-track SS/DD 
322,560 bytes - 35-track DS/DD 
184,320 bytes - 40-track SS/DD 
368,640 bytes - 40-track DS/DD 
368,640 bytes - 80-track SS/DD 
737,280 bytes - 80-track DS/DD 

• 	 8 inch disk storage increased to: 

591,360 bytes - 77-track SS/DD 
1,182,720 bytes - 77-track DS/DD 

SS: single-sided DS: double-sided 
SD: single-density DD: doubJe-density 

COMPLETE - The LNDoubler 5/8, 
switches your Model I or LNW-80 
into the most versatile computer you 
can own. The LNDoubler's switch 
allows you to boot from 5- or 8-inch 
system disks, and it's accessible from 
outside the interface. The LNDoubler 
5/8 comes with a double-density disk 
operating system (DOS+ 3.3.9), 
complete with BASIC and utility 
programs . . . ready to run your 
software NOW! 

VERSATILE - Whether you want 
single-sided, double-sided, single- or 
double-density, 5- or 8-inch operation, 
complete versatility is here today! 
Any combination of 5- and 8-inch disk 
storage is possible with the 
LNDoubler 5/8. Each of your present 
40-track, single-sided 5-inch drives 
will store up to 184,320 bytes 
(formatted storage) - that's an 80 3 
increase in storage capacity for only 
half the cost of just one disk drive. 
With three 8-inch double-density, 
double-sided drives your Model I will 
have 3.75 Megabytes of online storage 
- that's more storage than a Model II 
or Model III! 

ADVANCED - The LNDoubler 5/8 
is the most technically advanced, 
tested and reliable double-density 

$/8
board you can buy. The LNDoubler 
5/8 has more features, more options 
and more software support than any 
other product of its kind. 

EASY TO INSTALL - The 
LNDoubler 5/8 is easy to install. 
There are no traces to cut, no wiring 
to do, just a screwdriver and a few 
minutes of your time is all that is 
required. The instructions are fully 
illustrated for all interfaces. In 
minutes you will be 'up-and-running', 
and enjoying your computer as never 
before. 

COMPARE - Compare features, 
compare quality, compare value, and 
make the SWITCH today! 
Immediate delivery from stock - at 
your dealer NOW for only 

$219.95 

LNWRESEARCH CORPORATION 
2620 WALNUT Tustin, CA. 92680 (714) 544-5744 (714) 641-8850 

• s" drive operation requires special cable, 8" double-density requires 3.55M Hz GP U speed ·up modificaLion or LNW·80 4M Hz cvmputer. TRS&BO is a trademark of Tandy Corporat ion. 



by Wayne Green REMARKS 

Education in the future-now 
there's a subject that should be good 
for a whole book. Golly, could I get in­
to the things that are wrong with edu­
cation today and should be changed . . . 
such as the laws on compulsory educa­
tion that a re packing our high schools 
with kids who hate being there and are 
determined to make it impossible for 
anyone else similarly trapped. Or I 
could get into a chapter or two on what 
happened to education in America 
when the government took control , an 
object lesson in what happens when the 
socialist ethic takes over a field . 

Let me be blunt- education in Amer­
ica today is a disaster. It's expensive, 
it's not doing the job. It's a fine exam­
ple of what happens when one gets the 
government into a business. 

Well, with the computer "revolu­
tion" we may have an edge toward get­
ting government out of the education 
business. If you're interested in the 
fie ld of education you've read plenty 
about problems compulsory education 
has caused ... and you already know 
what feeding at the Pl}blic trough has 
done to the quality (dare I use the 
word?) of education. 

Since none of you knows any better 
than I what to do about these situa­
tions, let's go on to some sorting out of 
the si tuation, looking for ways in 
which computers may bring some 
relief. 

I happen to think the future is excep­
tionally bright for everyone . I believe 
that computers are eventually going to 
help us provide a far more effective ed­
ucation for people than anything we 
have today . Kids will learn because 
they want to learn, not because they 
are sent off like slaves to schools and 
are regimented into the three Rs. 

Let's tackle one of the major prob­
lems of education: making the material 
in teresting enough to the student so he 
or she learns out of self-interest instead 
of being a prisoner of the system . Sup­
pose we used a medium such as the 
Nova series on Public Broadcasting 
and presented all of the material now be­
ing taught in school in this manner. We 
would use whatever props or locations 
were needed, with expense being irrele­
vant. We would have the best of teach­
er/actors. T here have been a number 
of such series on PBS such as Connec­
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Schools sti nk, 

but computers 


can help 

i--~~~~~~~~~~~~~~-1 

tions, Discovery and so on . With that 
quality of presentation we might find 
people learn ing because it is fun . 

Sure, that's an expensive way to go. 
Each hour of material could well cost 
several million dollars. But if we were 
able to make these courses avai lable to 
millions, tens of millions, or perhaps 
with some translation into other lan­
guages, hundreds of millions of peo­
ple, the cost per person would be 
miniscule. 

This is where the video tape- or, 
even better, the video disk- comes in. 
This quality of teaching could be made 
available to the poorest parts of the 
world via such a medium. Many third­
world countries have so few teachers 
and so little money for education 
that nothing even remotely compar­
able to our U.S. educational system is 
avai lable. 

Okay, then we have one more major 
hurdle to solve. In the ever-growing 
classes, there is no way for a teacher to 
gear the material to the learning ~peed 
of any student , much less all students. I 
don't know about you, but in many 
classes I was bored to tears and in 
others I had a tough time keeping up. 
Neither was any fun and neither in­
clined me to appreciate education or to 
particularly cooperate. 

Now let 's suppose that we are able to 
bui ld in an interactive computer pro­
gram into our video disk program, one 
that will stop every so often and see 
how I'm doing. This system could be 
programmed to go into much greater 
depth for slow students and skim light­
ly over things for those who get it the 
first time. This approach could go even 
furt her toward making education fun. 

Of course once we got started with 
such a system we would fi nd that edu­
cation was no longer limited to kids, 
but o f interest to and desired by 
all age groups. And education would 
expand to cover all aspects of our 
world, including training for just 

about every type of professional and 
business work. 

Yes, I hear the fear in your trembling 
voices and see the terror in your 
eyes-if we have this utopian educa­
tional system, who will need teachers? 
Well, you just aren't sitting there with 
you r th inking caps on, that's all. Calm 
down for a moment and remember 
that not all of education can be 
brought to studen ts via superannuated 
television, even with a computer in the 
act. No, there are a lot of skills people 
will need- and want. And these are go­
ing to take teachers. 

Kids of the futu re may be far better 
skilled than kids today because they 
will not have to spend as much time 
(perhaps waste is a better word) on 
academic subjects and rote learning . 
They will be able to develop high 
degrees of skill at things such as wood­
working, sculpting, metal working, 
glass blowing, foundry, electronic ser­
vicing, skating, skiing, driving, flying, 
riding, musical instruments, juggl­
ing ... oh, the list is a long one. Add to 
that work in labs of al l kinds- me­
chanical, chemical, cooking, physics, 
radio, electrical-and so on . The world 
is getting increasingly complex and the 
kids of the fu ture are going to have to 
have a far more efficient educational 
system to success fully cope with it. 

With these sorts of approaches to 
education I expect that we would be 
able to generate high degrees of interest 
in students in many subjects. I think we 
would find kids getting deeply involved 
in computer programming, computer 
design, communications equipment 
des ign, astronomy, and so on . 
Students who get involved emotionally 
in these things early in life are the ones 
who go on to make the most valuable 
contributions to the world with new in­
ventions, new ideas and pioneering. 

Will fu ture students do their video­
based learning at school or at home? 
Reason would seem to dictate that 
most of this could well be done at 
home, just as computers and the ad­
vanced communications they are going 
to bring us will also allow far more 
people to do a large part of their 
"work" at home. Who knows-we 
might just be heading for a rebuilding 
of fami lies. When parents can be at 
home, there is less need for the baby­



Introducing ... SCOREPAC™ 
Get a SCORE of diskettes in.a sturdy, new PAC and SAVE! MTC's innovat ive , uni­
que packaging concept for diskettes offers the best value in magnetic media to ­
day. You get 20 Paragon Magnetics™ 5 '!.-inch diskettes, complete with envelopes, 
labels and write-protect tabs , P.ackaged in an extra-heavy duty, reusable, storage 
box/shipping carton . The convenient , thumb-notched, top-c losure des ign of the 
SCOREPAC'" box provides convenient , temporary storage . .. and saves you 
money. Isn ' t it time that you scored . . . with SCOREPAC™. 

SCOREPAC™ w/20 Paragon Plain Jane™ Diskettes . . . . .. . ......... . .. . . $39.95 

SCOREPAC™ w/20 Paragon Gold Diskettes .. . . ....... .. . . . .. .. .... . .. . $46.95 


MODEL I/Ill SOFTWARE ACCESSORIES 
APPARAT'S NEWDOS/80-V2 + MTCQUE CARD™ ... . .. . .... .. $ 129.95 
PRACTICAL PERI PH ERA LS M ICROBUFFER™ ..... . .... . .. .. $ 149.95 

Michael Shrayer's 


ELECTRIC PENCIL 

VERSION II 


for 

Model I and Model 111 


An expanded version of the critically ac· 
claimed original word processing system ! 
Includes all features of Version I plus many 
new extensions. Rur.s under most disk 
operating systems. has improved video 
text handling. loads any ASCII file for 
ed,iting (including BASIC files) . single sheet 
mode for printing on letterhead and more 1 

Simple to use. features 2-key commands . 
An incredible package at an incredible 
price! 

SPECIFY MODEL I OR Ill 

Disk Version . . . . ... . . . . ... . . . .. S79.95 

Ta e Version ............... . ... $69.95 


"OTHER MYSTERIES" 
VOLUME Ill 
by Dennis Kitsz 

More than 300 pages of practical hardware and 
software modifications and projects. Discover 
the mysteries of " THE CUSTOM TRS·80™ "! 

THE CUSTOM TRS·BO™ . . S28.95 

"OTHER MYSTERIES" 

VOLUME IV 


BASIC FASTER 

AND BETTER 


Time·lested and proven techniques and 
routines that can be used in hundreds of ways 
lo make your programs smaller. faster and 
belier. 
BASIC FASTER & BETTER . . . .. 526.95 

•. BFBLIB subroutines diskette .. .. 519.95 
BF B DEM demonstra lion diskette S19.95 

APPLE Is a regi~1er&d 1tademar1i: 

or Appte Comp1.Her Inc. 


TRS 80 l:i. a trlil.di&marl< o t 1ne 
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Corpora tion. OATALIFE Is a 
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Cotpofatlon 


APPLE® OWNERS 
Your first mystery is here! 

THE CUSTOM APPL E® 
&OTHER MYSTERIES . . ..... $24.95 

by Hofacker & Floegel 

Make your Apple Computer perform 
tasks you never thought possible. In· 
terface to stepping motors, fans, drive 
motors, etc. Remotely control and 
automatica l ly monitor vir tua l ly any 
machine previously cont ro ll ed by 
mechan ical means. If you want to 
lower your heating costs or are just 
wondering how to hook that " new" 
printer to you r App le you need th is 
book ! Volume 1 of IJG's Apple Infor­
mation Series contains more than 180 
pages of prac tical information and 
tested software. 

"TRS-80™ DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 
132 pages written in PLAIN ENGLISH packed 
with HOW TO 1nJormation with details. examples 
and in·depth explanat ions. Recover lost tiles and 
directories. remove file protection . make BASIC 
programs unlistable How to use SUPERZAP 
recover lrom DOS errors and MORE ' 

TRS-80™ DISK .. .. .. . ... ... S19.95 

"OTHER MYSTERIES" 
VOLUME II 

by James Farvour 
'" MICROSOFTTM BASIC DECODED & OTHER 
MYSTERIES for lhe TRS-80™'" is a primer for 
lhe infernal workings ol casse tt e and disk 
BASIC. More lhan 300 pages of explana1ions. 
examples and commen l s abou l lhe Level II 
ROM . 

MICROSOFT™ BASIC DECODED S26.95 

MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 
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PARAGON 

CL::;:/_ / L magnetics •• 

y~ DISKETTES 

MTC's 
prem i um S i ngle -Sided , Soft-Sectored 
DOUBLE·DENSITY, 5 '/• ·inch diskettes w ith 
reinforcing HUB-RINGS. Individually 100% 
ERROR-FREE certified. Invest in GOLD! 

P,O,RAGON MAGNETICS GOLD ...... S24.95 

Scotcli 

Soft-Sectored Diskettes 
5·1/4" 1SISDen (744·0) .... . . . . . . . . . . . 526.95 
5·1/4" 1SIDDen (744D·O) . . ....•.• _ . .. 531.95 
5-114" 2S/DDen (745·0) . . . . . . . . . . . . . . S39.95 
8"' 1SISDen(740·0) ...........•.... S29.95 
8" 1S/DDen(741 ·0) ... . ............ $37.95 
8" 2SIDDen(743·0) .... _. __ .... _... S49.95 

Hard-Sectored Diskettes 
5·114" 1SIDDen 10·sector(744·10) .. . .... S26.95 
5·114" 1SIDDen 10·sector(744D·10) ...... $32.95 
5·114" 2SIDDen 10-seclor(745·10) . . .. . S39.95 
5·1/4" 1S/SDen 16·sector(744·16) ....... $26.95 
5·114'" 1SIDDen 16·sector(744D·16) . . ... .$32.95 
5·114'" 2SIDDen 16·sector(745·16) .. .. . . . $39.95 
6" 1S/SDen 32·sector(740·32) ....... S33.95 
8" 1SIDDen 32·sector(741 ·32) ..... .. 539.95 
8" 2SIDDen 32-sector(743·32) .. _... .$49.95 

Supplies 
5· 1/4" Head cleaning kit .......•.... __ S29.95 

8" Head cleaning ki l .. _.. S29.95 

Authorized Distributor 

lnlormalion Processing Products 
 3M 

VERBATIM 

Soft-Sectored Diskettes 
5-114" 1 SIDDen (M D525·01) . . .. . ... ... . $26.95 
5-1/4" 2S/DDen(MD550·01) . _ ..• • .. . ... $39.95 
5·114" 2S/4Den(MD557·01) . . . . . . $51.50 
8" 1S/DDen(FD34-8000) . ... . . - . ... S43.95 

Hard-Sectored Diskettes 
5-114" 1S/DDen 10-sector (MD525·10) . .. . S26.95 
5-114" 2S/DDen 10-sector(MD550·10) . . .. $39.95 
5·1/4" 2S/4Den 10-sector(MD557-10) .... S51 .50 

'RINGS' & THINGS 
HUB RING KIT for 51/.'' disks . . .. . Sl0.95 
HUB RING KIT for 8" disks .. . .... S12.95 
REFILLS (50 Hub Rings) ...... ... $ 5.95 
CLEANING KIT for 5 11, .. drives $24.95 
5 Y· ·inch diskette case ... .... . . .. . S3.50 

8-inch diskette case .. ..... .. . .... S3.95 

5 '/• · inch File Box for 

50 C11skettes ... ..... . . . .... $24.95 

8-inch File Box for 
50 diskettes . . . . . . . . . . . . . . $29.95 

WE ACCEPT 
•VISA 
•MASTER CHARGE 
•CHECKS 
•MONEY ORDERS 
•C.0 .0 . 

• Add" $3.00 for shipping 
& handling. 

• $2.00 EXTRA for U.S. 
Mail delivery. 

• $3.00 EXTRA for C.0 .0. 
•Ohio residents add 6.5% 

sales tax. 



REMARKS 


taxes, advertising, pnntmg, typeset­
an important function today, since 
sitting function of schools-which is are in the middle of a computer revolu­

ting, pricing, marketing, personnel 
most homes have two working parents. 

tion- and on the verge of a communi­
management, and so on. 

ally no technicians or engineers. By not 
cations revolution-and we have virtu­

The concept is simple- a campus
Colleges Stink with an industrial park on it where stu­

Hold tight- I have another big one 
infecting our teenagers with technical 

dents would be able to spend half of 
for you. This has to do with our col­

hobbies, we have cut off the flow of 
their day in school and the other half 

leges . They stink. The sooner we can 
these career people into college. 

working for on-campus businesses . 
start getting our educational system 

The college I envision would be 
They would be trainees working in 

geared to providing fun ways to learn, 
geared to the enthusiastic high school 

development labs, doing routine ac­
the sooner we may be able to trash 

student who is anxious to pursue a 
counting (computerized), selling, 

liberal-arts courses. I sat recently at a 
technological career. It would be set up 

marketing, advertising, and so on. Be­
Chamber of Commerce breakfast and 

with almost total concentration on 
ing career-interested kids, they would 

listened to an "educator" try to ex­
gearing that student for business . The 

be fantastic workers. I've found that 
plain that students should spend four the very best computer programmers 
damned years of their lives wi th libera l and tech nicians 1 can get are teenagers. "Our country is 

They will work night and day al a pro­arts so they will be able to appreciate 
in desperate need ject and get it done. They usually work 

can come to work for me emptying 
the beauty of trees . Sure, and then they 

ri ngs around older technicians. Thusof more 
wastebaskets. 1 wish I was exaggerat­ kids would have the benefits of both 
ing, but I've had several such people technical people. " professional work and the school at the 
doing just that. 1-----------------1 same time. Problems in business could 

Education should, in my estimation, be brought into class. Solutions in class 
gear a person to do what he wants in could be brought to business. Synergis­
the way of being a productive member 

education would include the funda­
mentals of the technology, such as tic, with everyone winning. Teachers 

of society . lf he wants to be an electricity for the computer bu ff. The would be helping students cope with 
engineer, fine . If he wants to write student would go on lo electronics, in­ practical business problems, thus 
music, no problem. If he wants to tegrated circuits, gates, microprocess­ stretching their skills. Students would 
spend his life making hand-made si l­ ors, computer design, memory sys­ get the best of both the academic and 
ver services, I have no objection­ tems, programming, operating sys­ business worlds. But what about the 
providing there is a market for the tems, applicat ions software, and so on. trees? Let' s get into poetry, music and 
silver services and the chap is not going But that would be only half of it. the arts via video disks for the time be­
to come pleading to me for a handout America is built on the strengths of en­ ing. Or, if kids want to pursue art 
because he is making something no one trepreneurs, so my college would also careers, fine-let 's set them up with 
wants. teach all of the business courses the an appropriate college where they sell 

Okay. We have several problems that person is going to need either to start or their art and music ... or si lver ser­
I think I can solve with a new type of run a business. There would be courses vice sets. 
college. Our country is in desperate in reading, writing, talking, selling, There, that's enoug h for one 
need of more technical people. Here we purchasing, finance, account ing, sitting. • 

PRICE BREAKTHROUGH 

100% RS COMPONENTS, NO FOREIGN DRIVES OR MEMORY - FULL WARRANTY 

MOD Ill 48K MOD II 64K 
2 Drives RS232 1 Drive 

s2799 
CASHIERS CHECK OR MONEY ORDER MUST ACCOMPANY ALL ORDERS. 

(817) 825-4027 
NOCONA ELECTRONICS • P.O. Box 593 • Nocona, TX 76255 ..-232 
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NEW! MTC AIDS-Ill™ NEW! 

VERSION 2.0 

Specify Model I or ModeI Ill . .. ..... .. . . . . . . ......... . .. . $79. 95 


**CALL REGARDING UPGRADE POLICY** 
The BEST data management system just got BETIER! Introduc ing MTG AIDS·l ll™Nerslon 2.0. 
Faster, easier to use, better documentation than the orig inal favorite of thousands of users. Jointly 
developed by SofTrends, Inc. and the author of the AIDS series. VisiCalc~' ·compatible when used 
with optional Interface module. 

• 	 Up to 20 USER-DEFINED FIELDS of either numeric· or character. type. 
• 	 CHARACTER·type fields may be any lengt h (tota l: up to 254 characters). 
• 	 NUMERIC- type fields fea tu re au tomatic formatting , rounding, decimal al ignment and 

validat ion. 
• 	 Ful l fea ture EDITING when adding or changing records: 


ENTER FIELD (can't type· in more characters than specif ied). 

BACKSPACE (de lete last character typed). 

DELETE FIELD contents. 

RESTORE FIELD con tents. 


. RIGHT·JUSTIFY FIELD conten ts. 

· SKIP FIELD (to nex t o r previous f ield). 

· SKIP RECORD (to next or previous record). 


• 	 SORTI NG of records is MACHINE CODE assis ted. 
· 200 RECORDS (40 characters) in about 1. 5 SECON DS. 
· ANY COMBINATI ON of f ields (includ ing numerics) wit h each fiel d In ascend ing or 

descending o rder. 
• 	 SELECTION of records for Loading, Updating , Deleti ng, Pr inting and Saving is MACHINE 

CODE assisted. 
· Speci fy up to 4 CR ITERIA, each using one of 6 RELATIONAL COMPARISONS. 
· LOAD or SAVE selected records using MULTIPLE FILES. 

Example: Select records representing those people who live in the state of Colorado, 
but not i n the city of Denver, whose last names begin with " F" and whose in. 
comes exceed $9000.00. 

· 	Example: Select records representi ng those sales made to XYZ COMPANY that exceed 
$25.00, between the dates 03/15 and 04/10. 

CALCS·lll (CALCU LATION.SUBSYSTEM), inc luded at no charge, has the fo llowing features: 
• 	 Prin ts user-spec ified fi elds in t i tled, colum nar REPORT FORMAT, automa tically genera ting 

co lumn headings, paging and (optionally) indentat ion. 
• 	Can create a single report from MULTIPLE FILES. 
• 	Computes user-spec ifi ed COLUMNAR TOTALS and BALANCE FORWARD va lues . 
• Computes colum nar values using CONSTANTS and/or COLUMN VALUES. 

MAPS·l ll (MTG AIDS PRINT SUBSYSTEM), included at no charge, has the fo l lowing features: 
• 	 Full AIDS-Ill SELECTION capab i li ties. 
• 	 Prints user.spec ified fi elds DOWN THE PAGE. 
• 	 Prints user-specif ied fields in titl ed, columnar REPORT FORMAT, automatical ly generating 

colum n headings, paging, and (opt ional ly) indentation. 
• 	Can crea te a s ingle report from MULTIPLE FI LES. 
• Pr ints user-def ined formats for CUSTOM LABELS, cus tom forms, etc. 

MERGE·l ll (FI LE MERGE/PURGE SUBSYSTEM), i nc luded at no charge, has the follow ing features : 
• 	 Merges up to 14 AIDS-created data fi les into a single, large fi le. 
• 	Optiona lly PURGES duplicate en tr ies whi le performing merge operat ion, i ncluding sing le fi le 

operation. 
• 	 Machine-code assisted fo r HIGH·SPEED performance. 

CALCS-IV (ADVANCED CALCULATION SUBSYSTEM) has the 
following features: 

•Al l the capabi l ities of CALCS-111. 
•SAVE REPORT FORMATS on disk fo r EDITING, as requ ired. 
•More than TWICE the COMPUTATIONAL POWER of CALCS-111. 
• 	Non-inte rpretive report execution for FASTER EXECUTION. 
• Reports can be run by a NOVICE. 

ONLY $20 when purchased with AIDS-Ill/Version 2.0! 
Specify Model I or Model Ill ........................ . .... $39.95 
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NEW AIDS SUBSYSTEMS 
by SofTrends, Inc. 
VISAPLEX™ 

Interfaces AI DS·ll l and VisiCalc®. Use AI DS-Ill 
lor data entry , sort ing and se lect ion. Then load 
the data into VisiCalc®, perform computa· 
l ions, summat ions, etc . Like what you see? 
Change the data back into AIDS-Ill forma t lor 
future processing. Remarkably easy to use. 
Comprehensive documentation complete with 
examp les. 
Specify Model I or Model Ill .. .. .. . . ... $39.95 

ADEPT™ 
This module is ideal fo r entering large batches 
of da ta in to AIDS·lll. Features inc lude pre· 
delined field va lues , def inition and expansion 
of abbrevia t ions. transposit ion of entr i es, 
range checking, entry of data from previous 
record , expanded validation and more! Type as 
fast as you can .. . no p roblem ! Use wi th 
VISAPLEX'~(above) to prov ide a comprehen­
sive data entry laci li ly for Vis iCalc . Complete 
documentat ion w ith examples. 
Specify Mode l I or Model Ill . . ..... .... $29.95 


If you own Apparat 's 

N EWDOS/80-Version 2.0 


you need 

BREVl-T™ 

by SofTrends, Inc. 
If you have troub le remembering command for· 
mats, want to simpl ify use of DOS, do a lot of 
program deve lopment or just wan t lo be more 
elfective with your TRS·SO™ , then BREVl·T is 
for you. Abbreviat ions can be defined for both 
DOS and BASIC. These are automatical ly ex· 
panded as part of the command l ine pro ­
cessor. Opt i anal ly, parameters may be def ined 
as part of an abbreviation. For example, "F 1" 
mig hl be used to FORMAT drive 1. Change the 
1 to a 2 and FORM AT drive 2. It 's that simple. 
Complete with easy-to-follow instructions, ex· 
amples and a sample abbrevia ti on fi le. 
Specify Model I or Model Ill . . . . . . .... $19.95 

Let your TRS·BO™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by David Stambaugh 
A complete checkup for your MODE L I or 
MODEL Ill . THE FLOPPY DOCTOR-Version 3 
completely checks every sec tor ol si ngle or 
doub le density 35 -. 40-. 77 -. or 80·track disk 
dr ives. Tes ts motor speed. head positioning. 
con trol ler functions. status bits and provides 
com p le te erro r logg ing. THE MEMORY 
DIAGNOSTIC checks for proper write/read . 
relresh. executabi l ity and exc lusivi ty of al l ad· 
dress locations. Includes both diagnostics and 
complete instruc tion manual. 

SYSTEM DIAGNOSTICS . $24.95 
For MODEL Ill . . . . .. $29.95 

WE ACCEPT 
•VISA 
•MASTER CHARGE 
•CHECKS 
•MONEY ORDERS 
•C.0.D. 

•Add $3.00 for shipping 
& handling. 

• 	$2.00 EXTRA for U.S. 
Mail delivery. 

• $3.00 EXTRA for e.O.D. 
• 	Ohio residents add 6.5% 

sales tax. 
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The editors look at the issues 

MANAGING EDITOR 
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SENIOR COPY EDITOR 
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NEWS EDITOR 
John P. Mello Jr . 

REVI EW EDITOR 
Janet Fiderio 

NEW PRO DUCT EDITOR 
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Lynn Rognsvoog, Kerry Leichtman , 

Caron Taylor, Deborah Sargent 
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T ECHNICA L EDITORS 
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Science, medicine, and microcom­
puters- is there a connection? This 

issue of 80 Micro may reveal an unan­
ticipated one . 

The need to perform scientific calcu­
lations faster with accuracy was the im­
petus for the invention of the electronic 
computer . Technological advances in 
miniaturization spurred by America's 
space program made semiconductor 
devices like microprocessors possible. 
Microcomputers, then, owe a debt to 
science, but is the reverse ever likely to 
occur? 

Science, and society, could owe a fu ­
ture debt to the development of micro­
computers. These marvels of silicon 
just may provide the link between the 
process of scientific discovery and the 
masses of people who are increasingly 
aware that science does not exist in a 
vacuum-that its discoveries affect so­
ciety in a myriad of ways. 

But first, our culture needs to tune 
back into science, to make an effort to 
understand rudimentary scienti fie con­
cepts and the process of science-the 
scientific method . Microcomputers 
can play a vital role in this endeavor. 

In a 1962 issue of American Behav­
ioral Scientist, Alan T. Waterman, 
then director of the National Science 
Foundation, asserted, "Science, in its 
pure form, is not concerned with where 
discoveries may lead; its disciples are 

------------------1 interested only in discovering the 

Subscript io ns : 
Problems wi1'1 Subscrip tions: Send a 
descript ion of the problem a nd your current 
and/ or most recent address to: 80 Micro, 
Subscript ion Department, P.O. Box 981, 
Farmingdale, Y 11737. 
Change of A ddress: Send old label or copy 
of old add ress a nd new add ress to: 80 
Micro , P .O. Box 98 1, Farmingdale, NY 
11 737. Please give eight weeks advance 
notice. 
Microfilm : T his pub licat ion is ava ilab le in 
microform from University Microfilms In­
ternat iona l. United States add ress: 300 
North Zeeb Road , Dept. P.R ., Ann Arbo r, 
Ml 48106 . Foreign add ress: 18 Bedford 
Row, Dept . P.R., Londo n, WC IR4E.1 , 
England. 

Dealers: Contact Ginn ie Bo ud rieau, Bu lk 
Sales Manager, 80 Micro , Pine St., Peter­
borough, NH 03458. (800) 343-0728. 

truth .'' Philosophers also search for 
the truth, as do judges, private eyes, 
and comic book heroes. But do any of 
these people who struggle so valorous­
ly ever find what they seek? Do they 
even know where they are going? 

Or is the struggle the real challenge? 
Is the journey, with all of its thrills and 
spills, more important than any possi­
ble destination? 

It is an interesting quirk of the scien­
tific method that, in the cyclical pro­
cess of forming hypotheses, testing 
them experimentally and forming new 
ones, it is easiest to come up with the 
hypotheses. Each idea that a scientist 
formulates gives birth to a plethora of 
new ideas . For most gi ft ed scientists, a 
lifetime provides the time to test only 
the tiniest fraction of the ideas that the 
man can easily formulate. 

What micros 

•can give 

to science 
One could argue that, because it pro­

duces a never-ending stream of expla­
nations for why things are as they are, 
science contributes to the chaos and 
instability of society rather than pro­
viding any solutions to important 
problems. This gives credence to the 
notion that most scientists are along 
for the ride rather than concerned with 
the destination. 

The answer to this dilemma may ul ­
timately be to involve society more ful­
ly in the search for scientific truths . It 
is obvious that there are moral and so­
cial ideas that must be accommodated 
in the search . How can we raise the 
consciousness of the mass culture to 
tune everyone in to the processes o f sci 
ence? Maybe this is the connection be 
tween science and microcomputers . 

Micros can teach people about sci­
ence- electronics, chemistry, astron 
omy, and more-and can help them do 
the research that yields scientific 
truths . Micros, because they are com 
plex technological tools, which are 
accessible enough to be understood 
by most anyone, can help people 
overcome their fear of science and 
technology. These miniature electronic 
marvels can help people tune in to tech 
nology and explore it. 

Most of us who have been exposed 
to microcomputers have experienced 
the joy, the thrill, that comes from get­
ting that Basic sort routine to work 
after hours of trial-and-error program­
ming. Many of us have known the tri­
umph of creating a better algorithm or 
finding an undocumented feature of 
our machines. These experiences are 
tuning us in to science. After all, they 
call it computer science! 

* * * * * 
On the following pages, you'll read 

about a genius of the last century, a 
man named Charles Babbage and his 
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PRINTERS TRS-80 HARDWARE 
COM REX CR -I PARALLEL . . .. -· . 839 .00 PERCOM DAT A SEPARA"fOR ._ 27.IJO 

COM REX CR-I SER IAL.. _ .859 00 PERCOM 00\JBLER 11 159.-0cr 

C-IT OH F-10 40 CPS PARAL LEL .. 1390 .00 TANGON 80 l RK DISK DRIVE WI PI S 3•5 00 

C-llOH 8510 PROWRITER PARALLEL 480 .00 TANDON 40 IRK DISK DRIVE WI PI S 189 00­
C-HOH 8510 PROWRITER SERIAL 590.00 LNW DOUBLER WITH OOSPLUS 3 3 138 00 

EPSON MX-80 Il l W/GRAFTRAX + SCALL LNW OOUBLER 518 WITH OOSRWS 3 4111 00 

EPSON MX-80 111 Fil W/GRAFTRAX + SCAL L 

EPSON MX -100 111 WIGRAFTRAX + SCA LL 

IOS PRISM 80 VI/COLOR 1599 .00 ISOLATORS 
NEC 8013/o .. _485 00 

ISO -I 3-SOCKET. 53 95
NEC SPINWRITER 3530 P RO .. 1995 00 
IS0-1 6-SOCKEI 53 95
NEC SPINWR ITER 7710 S RO . __ _ .1595.00 


NEC SPINWRITER 7730 P.RO .. ...1595.00 

OKI DATA MICROLINE 80 389 .00 
 MODEMS
OKIOATA MICAOLINE 81A 469 00 

OKIOATA MICROLINE 83A . 720 00 NOVATION CAT ACOUSTIC. 135 OD 

OKIOATA MIC ROLINE 84 . ... 1199 OD NOVATION D· C~T DIRECT CONf,•EC T __ l S6 00 

OKIG RAPH 82 . .33 .95 NOV1\TION AUTO·C~T A1JTO ANSWER 219 00 

OKIGRAPH 83 . .. 33 95 HAYES SMAR T M_OOEM (300 BAUD! 227 00 


MODEL Ill DISK DRIVE KITS 
CONTROLLER KITINCLUDES ALL BOARDS l<SSEMBLEO ANO TESTED, INTERNAl CONTROLLER_ 
MOUNTING BRACKETS. SWITCH ING POWER SUPPLY. AND INST.;LLATION INSIRUCTIO_NS 
HANDLES 4 DRIVES .....360.00 

KIT #1 : CONTROLLER KIT AND 1 TM100·3 KIT #3: CONfROLLER KI T ANO 2 TMlOO·I 
SINGLED-SIDED. 80 TRACK DRIVES . 875 .00 SINGLED-SIDED . 40 TRACK DRIVES 720 00 

Kil #1 : CONTROLLER KIT AND 2 TM100-4 KIT #4: OONTROLLER Kn AND 2 TMI00-2 
OOU BLE-SIDED . 80 TRACK DRIVES 1060.00 DOUBLE ·SIOEO. 40 rRACK DRIVES Bs.l 00 

HAYES SMART MODEM (1200 BAUD) .510 00MODEL I, Ill LEXICON LEX· 11 109_00
SOFTWARE 
LAZY WRITER MOD I. 111 . . 165 00 
 SUPPLIESMIC ROPROOF SPELLING CHECK. 84 95 

PROSOFT ~JEWSCR I P T/ LABELS MODI_Ill 115 DO AVERY TABULAB LES 

GMNITERM SMART TERMINAL MOO I Ill 89 95 
 1,000 3'/i ' 15/16 8 49 

MAXl·MAN AGER MOO I. 111. . . 89 95 
 3.000 JV> x 15/16 14 96 

DOS PLUS 3 4 MOD I. Ill. 89 00 
 5.000 3v, ' 15116 J9 95 

LOOS 5 I MOO I. 111 119 00 

MICROSOFT EDITOR ASS EMBLER 

+ MOO I (DISK ) 44 % FAN FOLD PAPER (Prices 

MICROSOFT FORTRAN MOD I 80 DO 
 F.0.B. S.P.) 

9'h x 11 181b WH ITE HOO Cl Q9 00
DISKETTES 14 718 x 11 I 81b WHITE 3.000 ti .39 00 

ALPHA DISKS . -· ·-· ·· ·· ·· .21 .95 

Srngle soded . ~ertol 1ed Double Oe ns11i 40 Tracks . SPECIALS 

w1lh Hub·Ring Box ol ID Guaranteed one iear 


SPECIAL N0 .1 

VERBATIM TRS-80 DISK AND OTHfR MYSTERIES. BOX OF 

MO 525·01 . 10. 16 26 50 VERBATIM DIS KS _ PLAS TIC ll8RAR\' CASE 

MD 550 01 10. 16 44 50 44 50 

l~D 557 ·01 10. 16 45 60 

FD 32 01 3' ·9000 36 00 
 SPECIA L N0.3 

FD 31 or 3• ·8000 45 60 NEWD0Si80 2 0. BO X OF VfRBATIM DISKS , 

FD 3HOOI 48 60 PL1\STIC LIBRARY CASE 149 DO 


SPECIA L N0.4DISKETTES STORAGE MICROSOFT BASIC COMPILER BOX Of VER · 

5'1• PLAST IC LI BRARY CASE 2 50 BA ilM DISKS PLASTIC LIBRARY CASE 

8 Pl ASl lC LIB RARY CASE 3 50 r 19 00 

PLAS TIC STO RAGE BINDER WI INSERTS 9 95 

PROTECTOR 5'1< .. 11 95 SPECIAL N0.5 

PROTECTOR 8 24 95 MICROSOF r BASIC OE COOED ANO OTBER 


MYSTERIES. BOX OF VERBA TIM OISKS. PLASTIC RESCUE AT RIGEL .. . .... . 13 36 

LI BRARY CASE . .. 49 .95 CRUSH. CRUMBLE AND CHOMP 23 .36 


INVADERS FROM SPACE .... . 17 95

DOUBLE DENS ITY SPECIAL PINBALL . . .... 17 95 

ERCOM DOU BLER 11. NEWDOS/80. BOX OF VER­ MISSILf ATTACK 18 95 


BATI '-' OISKS . PLASTIC LI BRA RY CASE STAR FIGHTER 24 95 

.. - -279.00 Z·CHESS Ill .. 24 .95 

ADVENTURE NO I . 2. & 3. 34 95 

CO MMUN ICATION SPECIAL ADVENTURE NO . .:. 5. & 6 . -- .34 .95 

MOD I & II ADVENTURE NO 7. 8. & 9.. 34 .95 


NOVA !ION MODEM . OM NIIERM TERMINAL 
 DUEl-N-OROIOS .. .. 17 95 

SOFTWl<RE 
 STARHEET ORION. . .. 2195 


INVASION ORION . 2\ 95
ACOUSTLC SPEC l~L (CATI .... 219 .00 
DIRECT CO~INECl' SPECIAL (O•CATJ .139 OD OLYMPIC DECATHLON ....14.95 
SERf>\L {;ABLE. - 15.DO MONTY PLAYS MONOPOLY .. 31 95 


SARGON 11 J\95 

DISK LIB RA RY SPECIAL 
 BLACKJACK MASTER _ .27 95 


ROBOT ATTACK .. 17 95
RACH OISK()A J CATALOGING PROGRAM. FLIP 
GALAXY INVASION \ 7 95
SORT (50 DISK CAPACITY) . 50 STICK-ON DISK 
SUPER NOVA.. . .. . .. 17 95
LABELS .. - .. 59 95 
 TUESDAY MORNING QUARTERBACK .. .26 95 

LUNER LANDER _. . - --- lS 95 

THE MEAN CHECKER MACH INE _ ... .... .21 95 

SPACE ROCKS 18 95 


MICROBUfFERt MBS-8K 159 00 


EPSON ACCESSORIES 
PIG SKIN ......... 17 95 


MICROBUFFERj MBP- 16K --- ... 159.00 ZOSSEO IN SPACE _ 18 95 

GRAFT RAX PLUS .. - ....60.00 ARCl1DE·BO .. ...... .. .. .21 .95 

MX·BO RIB BONS . .13.00 COM BAT . ..... .... _.18.95 

MX-80 PRJNTHEAo .40.00 SPACE INTRU DERS . .. .17.95 

MX · 100 RIBBONS .. 24 .00 
 SILVER FLASH -· ·· ·- 17.% 

MX · WO PRINTHEAD 49 .00 MORTON ·s FORK,. .. 26 95 

EPSON SERVIC E MANUAL .. 2D .OO 
 PROJECT OM EGA 21 95 


SCARFMAN . .... 17 95 


16K RAM SPECIAL13.95 
Set ol 8 NEC • 116 100ns Guaranleed one lull 
year 

TWO NEW 'OTHER 
MYSTERIES' BOOKS 
'H[ CUSTOM TRS·80 24 .95 

l,llC ROS-OFT BASIC FASTER &BETTER 24 .95 


TRS-80 GAMES 
A1 games. are dis versions Casse1te ,.iersions 
m,1y nol be available 
TEMPLE OF APSHAt 31.35 

HELLFIRE WARRIOR 31 35 

STAR WARRIOR .31 35 


To order or for information call 

(213)706·0333 

Modem order line: C213>883·8976 
We guaraniee everyihing we sell lor 30 days - no re1urns after 30 days. Detecl ive software 
w1ll l:>e replaced free. but all other software returns are subject 10 15% restock ing lee and must 
be accompa nied by RMA slip. No rel urns on game software . unless detective 

We accepl VISA and MasterCard on all orders: COD orders. up to $300. 
Shipping charges $3 lor all prepaid orders . actual sh ipp ing charges lor non - prepaids : $3 

lor COD orders under 25tbs ($6 tor over) plus a $4 surcharge: add 15% tor foreign, FPO and 
APO orders Calil add 6% sales lax . LA Cou nty add 6'1>%. 

Prices Quoted are lor stock on hand and are subject to change without notice. 

31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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SCARFMAN 
This incredibly popular game craze 
now runs on your TRS-80! It's eat or 
be eaten . You run Scrariman around 
the maze. gobbling up everything in 
you r path . Try to eat it all before nasty 
monsters devour you. Excellent high 
speed machine language action game 
tram the Cornsoft Group. With sound . 
Price: A 

A rea listic tank battle simulat ion . 
Your view is a 3--D perspective of an 
alien landscape . Maneuver your T-36 
tank to loca te and destroy enemy 
tan ks and robots that lay hidden . 
ready to assault you . Clever graphics 
create the illusion of movement and 
dimension . From Adventure Inter­
national. With sound . Price : B 

BOUNCEOIDS 
Huge boulders careen off the walls . 
You ·re in the middle. in danger of 
being flattened . Keep your wits about 
you as you blast these " bounceoids " 
from the screen . Large ones break into 
many small ones . Clear a screen . and 
enter a fast-paced challenge stage 
with a chance for big bonus points . 
From the Cornsoft Group. Price : A 

CATERPILLAR 
An arcade favor ite' Stop these multi 
sectioned crawlers before they cree 
down through the mushrooms . Za 
one and it splits into two smaller bugs . 
each with its own sense of direct ion . 
There are moths and tumble bugs too. 
It all adds up to lots of fun for kids and 
adults alike. From Soft Sector Market­
ing With sound . Price code : A 

DEFENSE COMMAND 
The invaders are back' Alone , you 
defend the all important nuclea r fuel 
canisters from the repeated attacks of 
thieving aliens . repeated ly. An alien 
passes you r gu ard . snatches a 
canister and llys straight off . Quick ! 
You have one last chance to blast him 
from the sky' With sound and voice . 
Price : A 

CRAZY PAINTER 
You have to paint the fl oor white. We 
give you the paint and bru sh . Sou nds 
easy? Hah! You 'll be con founded by 
stray dogs . snakes . sloshing buckets 
of turpentine . even a ravenous " paint 
eater." A crazy . imaginative new 
game with ten selectable levels of skill 
for new or seasoned game players . 
Lot's of laughs . Price : A 

SUPERNOVA 
Asteroids float ominously around the 
screen . You must destroy the 
asteroids before they des troy you ! (Big 
asteroids break into little ones) . You r 
ship wil l respond to thrust . rotate. 
hyperspace and lire. Watch ou t for 
that saucer with the laser! As 
reviewed in May 1981 Byte Magazine. 
Price : A 

Dead ly waves of enemy Cyborg craft 
attack your fleet from the rear . You are 
the Mothership's sole defender . You 
have unlimited firepower but the 
Cyborgs are swift . nimble attackers . 
Your abil it ies are tested hard in this 
game or lightening fast action and 
lively sound from Adventure Inter­
nat iona l . Price : B 

METEOR MISSION II 
As you look down on your view. 
astronauts cry out for rescue . You 
must maneuver through the asteroids 
and meteors. (Can you get back to the 
space stat ion? ) Fire lasers to destroy 
the asteroids , but watch out , there 
could be an alien Flagship lurking 
Includes sound effects' Price: A 

As the primary defender of a world ol 
cities under deadly alien attack . your 
weaponry is the latest : rapid fire 
missiles , long range radar . and 
incendiary "star shells." Your force 
field can absorb only a limited number 
ol impacts . A complex game ot 
strategy . ski ll and reflexes lrom 
Melbourne House. Price : A 

OUTHOUSE 
You are the mighty protector of t111s. 
small (but importa nt) wooden 
structure. For reasons unknown. a 
bizarre gang of miscreants w1 sl1 10 
vandalize. loot and otherwise destroy 
the l1tlle ·· hall moon house.·· Your 
patrol craft 11as lasers and smart 
bombs to deal w1t11 t11is lerror . 
From SSM with sound. Prrce : A 

TAPE: For Model I + Ill, 16K Level II GAME PRICES 
DISK: For Model I + Ill, 32K, 1 Disk 
All games are joystick compatable A: TAPE : $15.95 •DISK : $19 .95 
or may be played using the arrow B: TAPE: $19.95 •DISK: $24.95 
keys. C: TAPE: $24.95 •DISK : $24.95 



Trapped at an enemy building site , 
your fate seems certain . Your laser is 
empty and evi l Mzors are closing in. 
You ' II have to climb ladders and think 
one step ahead of th e various 
monsters . A challenging game for 
agile minds. From Fantastic Software 
with voice (Disk has larger vocabulary) . 
Price : B 

GALAXY INVASION 
The sound of the klaxon is calling you! 
Invaders have been spotted warping 
toward Earth . You shift right and left 
as you fire your lasers. A few break 
formation and fly straight at you 1 You 
place your finger on the fire button 
knowing that this shot must connect' 
With sound effects ! Price : A 

Your submari ne , the U.S.S. Sea 
Dragon , penetrates a mined enemy 
channel. Armed wi th missiles and 
torpedos . you engage the enemy while 
navigating unknown waters . Succeed 
or come to a salty end in this game. 29 
screens of horizontally scrolling sea ­
scrape and sound from Adventure 
International. Price: B 

LASER DEFENSE 
In th is game of ICBM 's, high-energy 
lasers and particle beams. you control 
the U.S. strategic defense satell ite 
system . From your viewpoint high 
above the globe. you intercept Soviet 
nuclear missiles in flight and attempt 
to destroy their scattered missile 
silos . With sound from MED Systems. 
Price : B 

The latest super action game from Big 
Five. As the Federation 's top space 
lighter you 've been chosen to escort 
what is possibly the most important 
shipment in Federation history. The 
enemy will send many squadrons of 
their best fi ghters to intercept. With 
sound. Disk version has voices . 
Price : A 

ROBOT ATTACK 
Talks without a voice synthesizer , 
through the cassette port . With just a 
hand laser in a remote space station , 
you encounter armed robots . Some 
march towards you . more wait around 
corners . Careful , the walls are 
electrified . Zap as many robots as you 
dare before escaping to a new section . 
More robots await you . Price : A 

LUNAR LANDER 
As a vast panoramic moonscape 
scrolls by , select one of many landing 
sights. The more perilous the spot , the 
more points scored -- if you land 
safely. You control LEM main engines 
and side thrusters. One of the best 
uses of TRS-80 graphics we have ever 
seen . From Adventure International . 
With sound . Price: A 

CHICKEN 
Will the chrcken cross the road? 
Thar·s up to you . Can you guide these 
helples s ti ttle chicks across the 
perilous t O lane super highway to 
salety? Or wi ll you bumble. tittering 
the blacktop with a storm ol chicken 
leathers? A humourous ye t chal · 
leng1ng game ol nerves from SSM with 
soun.d. Pnce: A 

PENETRATOR 
Soar swiftly over jagged landscape, 
swooping high and low to avoid 
obstacles and enemy missiles attacks. 
With miles of wild terrain and tunnels 
to penetrate , you ' re well armed with 
bombs and multiple forward missile 
capability. From Melbourne House. 
Features sound , trainer mode and 
customizing program. Price : C 

ADD S2.00 PER ORDER FOR SHIPPING AND HANDLING. 

WE ACCEPT VISA, MASTERCARD. CHECKS. M .0 . 


:::.O.D. ADDSJ.00 EXTRA. ~ 

NY RESIDENTS ADD SALES TAX. HM 

OVERSEAS. FPO, APO: ADD 10 % . 

DEALER DISCOUNTS AVAILABLE. .,. 17 


http:ADDSJ.00


INPUT 


To Copy Or Not To Copy 
Whenever I receive my mail-order 

software and I find it is on a protected 
f 1 · Id "f

djsk, I ee hke I wou 1 I had just
bought a book but was told I could on­

~ 
~i 

ly keep it in a particular bookcase. ;: 
Utilities are a special pain, since I like :.\ 
to spread them around in handy places .::;~ 
on several disks. 

A protected disk is only an aggrava­

grams; however, grand totals are then 
not generated. Under Speed, Profile+ 
has an indexing function which speeds 
up selection during inquire or update
operations even more. 

We have a few questions. What, for 
instance, does Mr. Hilton mean by 
"layered sort capability?" Does he 
mean sorting by multiple fields? Or 
does he mean disk-based sorting- do-

Please do not submit any letters ing sorts that are larger than memory? 
tion until the company producing it longer than 300 words for the Input, Both functions are avrulable in our new 
turns belly-up and you can no longer Aid, and Debug columns. 80 Micro Model II Profile extension program 
buy a backup. Then it is a fraud. reserves the right to edit any letters Prosort, available directly from us. 

One such product is the particularly submitted.-Eds. (Prosort also allows 16-field selection 
sophisticated and excellent Super-Util- 1----------------1 and report and label-printing indexes.) 
ity Plus from Powersoft Inc. It comes 
on one of the most locked-up of all 
locked disks, but its author has the 
audacity to include an unlocking rou­
tine for disks other than hjs own. 

In the event that Powersoft Inc. 
should go the way of Braniff Airlines, I 
have devised a copying procedure for 
this valuable work that I will make 
available free for a stamped, self-ad­
dressed envelope. However, not wish­
ing to rrun on Powersoft's parade, I 
will not do so until they can no longer 
make available their $5 copy. In the 
meantime, to all the persevering among 
you, rest assured that copying this 
baby is indeed possible. Just stick with 
it and in less time than you think you'll 
have lots of copies, just like I have . 

If you've passed up purchasing this 
product because you too hate the pros­
pect of eventually being stuck with a 
worn out disk and no way to get 
another, be concerned no longer. 

This letter caused us a lot ofconster­
nation. To print or not to print? Those 
of us with a zest for the fray voted to 
side with the lunch-bucket computerist 
and publish, despite negative feedback 
from anti-piraters. Those of us with 
more conservative inclinations felt that 
to publish would be to condone and 
promote an illegal (and perhaps im­
moral) act. 

So we compromised (some might 
say, chickened out). We decided to 
print the letter without the name, and 
let you readers tell us what we should 
do. We've also contacted several soft­
ware manufacturers to get their views. 

What do you think? Do you agree 
with the letter-writer about protected 
disks? Should the person offer to tell 
16 • BO Micro, November 1982 

other people how to break the lock? 
And should 80 Micro be the forum? 
Let us know; we'll publish a sampling 
of responses in a later issue. -Eds. 

Profile Update 
We are the authors of the Profile II 

and Profile+ programs, distributed by 
Radio Shack, which Craig Hilton re­
viewed in the April issue ("80 Reviews," 
pp. 48-50). We greatly appreciate his 
review. However, we noticed a few 
mistakes that we think may confuse 
readers. 

First, the Profile+ program is not 
$220 more than Profile II, just $120. In 
fact, readers with Profile II who want 
the Plus features can buy a Plus en­
hancement package for $120; Profile II 
users can upgrade their systems as their 
needs become more sophisticated, 
rather than be forced to .buy new soft­
ware and lose the data (and work) 
they'd put into their old systems. 

Also, Profile + is simply an en­
hanced Profile 11, not a wholly new 
and different program. The review im­
plied this by comparing them to each 
other instead of to other data base 
management programs. 

Second, in the chart starting on page 
48, the maximum number of 500-byte 
records on a four-drive system in Pro­
file II is 1875, not 1800; the corre­
sponding Profile+ number is 3000. 
There are five, not four, screen for­
mats per file, and seven sort compari­
son criteria (add EQ and NE) for both 
programs. On page 50, Profile II has 
1- 6 line labels, not 6- 99; and both sys­
tems can be expanded onto hard 
(fixed) disks. Also, page totals (sub­
totals) can be generated in both pro-

Also, both Profiles can write to and be 
read by Basic programs . 

We did not write the original Model 
I or III Profile programs, and neither is 
compatible with our Profile III+ . 

We agree that the documentation on 
Profile+ has been poor, but Radio 
Shack's new user's manual should 
solve that problem. 

Howard Wolowitz, 
President 

The small Computer Company 
New York, NY 

Craig Hilton Replies 
Thanks for the clarification. I'm 

glad to hear a new user manual is on 
the way. A system with these capabili­
ties deserves broad-based documenta­
tion. In preparing the review, I used 
the first public release of Profile II+ 
(August), which did not include refer­
ences to many of the benchmark stan­
dards used in the comparison. 

A layered sort capability is disk­
based sorting on nested multiple fields 
using standard Boolean comparisons. 
As this is a very useful option in power­
! ul data base management systems, I 
am glad to learn you have added the 
capability in your Prosort enhance­
ment. Although Profile II+ can read 
and write Basic programs, which is a 
very significant improvement over 
Profile II, it still cannot directly access 
non-Profile data files. However, from 
what I have seen of the fielding algo­
rithms, there is no reason this feature 
cannot be added.-Craig Hilton 

IRA Error 
The Program Listing for Mr. 

Ryder's "Make a Fortune" letter (80 
Input, June/July 1982, p. 17) certrunly 



2 Printers. 
Have 2 prinlers on line al all 11mes and select prinler I or 

2 by means of a conveniently located switch . End the problem 
ol constanlly plugging and unplugging primer cables . PRINT­
SWITCH is a compac1 mOdule lhat plugs onto lhe pare~el prinler 
porl of you r TRS·BO and provides an edge connector for each 
or your two printers. II works with any two lypes of prinlers : 
dot mat rix. daisy wheel . pklt1ers . TRS-80 converted seleclrics . 
e1c . Assembled. resled . ready 10 use wilh conneclor and in· 
srructions. For Model I or Ill (please specily) . ONL V.. S59.00 

ANALOG·60: AWOR LD Of HEW APPLICATIONS POSSIBLE. 
8 DIG I Al MUL II ,\ETERS PL UGGED INTO YOUR IRS·80 '" 
Measure ieml)erature Vo11age . Curren1 L1gn1 Pressure e1c 
Very eas.,. 10 use 101e1Camp1e . lel s read 1nnu1c.nannel '14 10 
OU1 0 a Seletts mpul W4 ano atso Sl<s rcs CM conversron 20 
A = INPWI ' Puts 1ne result 1n yar1ao1e A' Vo11a 1 
Soec.1t1ca r1ons 1npu1 1a nge O·~V to O·SOOV Eacn cnannel 
can ne set ro a a1tferen1 scare 
Reso1u11on 20mV ion SV range I !\ccuracy 8 b11s r 5% l Port 
Acraress 1umoe1 se1ec1at11e Plug s 1n10 keyti0.1rcJ bus or Et l 
iscreen prin1er peril Assemtircd anel tested 90 <'ay warranty 
Compre1e w1rh power suooly conneclor . manual SIJ9 

DI SK DRIVEEXTENDER CAB LE. FREE YO UR MINI-DRIVES. 
End rhe daisy-chain mess once and l<Jr all. Fils an mini ­

d11ves: Percom. Aerocomp, Shugart . Micropol1s . MTI. Visla . 
Perlec . Siemens . BASF . Easl lo install: ju SI remove lhe drive 
cover . plug m lhe EXTENDER CABLE and replace lhe cover 

Naw y<1u can change and moye your drives w1l hou1 dis­
assembly . Keep lhe cover on and lhe dust oul. High reliability 
gold p1a1ed con1ac1s. compurer grade 34 conduc1or cable 
Tested a11d guaranleed 

Gel one for each drive ON LY S8.95 

SUPERIOR QU ALITY REPLACEMENT & EXTENSION CABLES 
H1ghes1 Qual1ly cable and high lorce. golc plaled con1ac1s 

ensure the ulmosl 1n connection rehab 1l1ty. 
0 KEYBOARDTO EXPAN SION INTERFACE S21 
49 DISK DRIVE CABLE FOR I OR2 DRIVES S32 
«I DISK DRIVE CABLEFOR 3 OR 4 DRIVE S S45. 
0 OISK DRIVE CABLEEXTENDER S22 
il PRINTER CABLE EXTEN DE R. S24 
<II 40 PIN BUS EXTEN DER - 21 1. S22 4 IL S24 
Custom cable conllgurat1ons are also ava1lao1e . Call us 

Keeps quat1 1 accu1are 11mc tor 3 years on 2 replace.101e 
AAA oa11enes 1not 1nctuoec11 Gives MOI DATE .1 YR O~ \· ol 
WE EK HR Mii/ SEC ano AMI PM fea lures INI EL LIGE NT 
CALE NDAR ano even D10v1aes !01 leap Yectr This corno.lct 
mooule s1mpl\• 01ugs rnt o rear of Ke~ooard or s1<1e of 
b:oans1on lntelface ~may be ~11ppeo 1ns1d E n 1nc1uoes 
casseue soltware tor se111ng cloc l\ and p.l lcn1n~ to ,rn~ OOS 
i lllcludrng NEWOOS 80 7 Ot Qp11ona! Y conneclor ,1 1101•. <; 
ior lurthc1 expansion For 1odel I Fully ,1s~emnleu .11ut 
lesreo Co111ple1c w1lh 1nstruc 1 1on~ .1r1fl c.1ssc11e ONLY 

1 n l o '.1 

INTERFACEA -80. tne mos! oower lu l Sense/Conlrol moaule 
•8 1naus1r1ar g1aoe rela•1s s1ng1e 001e aouole 1t1row 1sota1eo 
contacts 2 Amp @ 125 Vot1s i TL 1a1cneo ou touls are also 
i:.ccessr Dle10 dnve e)(1erna1 so110 s1a1e relays 

. a convenient LEDs cons1ant1y01sp1dy tne re!a~· state$ 

S1mo1e ·our cornman os Im bastc) control tt-ie 8 •e1ays 


.a op11cally·1so1a1ea 1nou1s !or easy 01rec1 m1ertac1ng 10 
e-. 1erna1 sw11cnes o:-io1oceHs keyoaas sensors ef[ 
S1mp•e l p· c:>mmanas reao me sta tus ot me 8 inoJJIS. 
Self'{;taoie pon aod1ess Clean compacl enc l<lseo oes19n 
Assemo1eo 1es1ed 90 oays Narranty Price 1nc1uoes oo·Ner 
suoply cable connec tor suoero user ·s manual S ~g 

YOU ASKEOFO R IT: " EXPANDABUS " XI . X2 . XJ AND X4 . 

CONNECT ALL YOUR TRS-80 DEVICES SIMU LIANEOUSLv 

on the 40 pin TRS·80 Dus Any dev11;.e lhal normally pl ugs 

mto lhe kevboard eoge connector will also plug 1nio lhe 

.. EX PANOABU S.. The ··XJ " is snown w1m oro1ec11ve 

covers !included) The TRS -80 keyboard c.on101ns tne bus 

drivers U4lS J67l ror up ro 20 aev1ces. more rrtan vou w111 

eyer need Using lhe Ell. 11plugs either between KB:ma Ell 

or m lhe Screen Pr1n1er poll Pro1es$ron.a1 auallly 901a 

plated contacts Compu1er gracse .ioconduc1or rmb-On caote 

X2 S29. XJ S44 X4 S59 X5 $7 ~ 

Cuslom con l1Qura11ons are also avaalabte call us 


GREEN SCREEN 

WARNING 

IBM ana all tne ·· 01gg1es ' CH~ using green sc reen monnor s 
Its advan[ages are now w10ely advert1sec1 We teel 1ria1 every 
TRS ·80 user should enroy lhe oenel11s 11 prov1c es Sul 
WARN ING: all Green Screens are no1 c1earea equal Here is 
what we found . 
•Several are 1us1 a lla1 piece ol s1andarc colored Luc11e The 
green !mt was not made tor this putpose ano is 1uclged by 
many lo be too dark Increasing the t>rightne ss control will 
resull m a luzzy display 
•Some are simply a piece o1 1hin plastic him taped on10 a 
cardboarcl lrame The color is sat1slac1ory but lhe wobbly him 
gives 11 a poor appearance 
.One · optical lllter ·· 1s 1n tac101ain acrvhc shee1ing 
eFalse claim - A lew pretend to ·· reduce g1a1e "" tn tact l heir 
II .al and shiny surraces (bOlh Mm ana Luelle type J ADD lheir 
own ret iections ro the screen 
•A few laughs . One ad c1a1ms ro '" reduce screen con11as1" · 
Soriy gentleman but 1r s 1us1 ine opposite On.e o1 lhe Green 
Screen 's ma1or benel11s is to mcreasr 1he conir asl between 
lhe 1ex1an d1ne oackground 
• Drawbac ks · Mosl are using adhesive slnps to 1as1en [t:etr 
screen 10 !he monitor Thi s me1h od makes 11 awkwarcl 10 
remove tor necessary pe1 1od1ca1 cteamng All rexccol ours t 
are lla1. Light pens will not work 'e11atlly tlecause ol the big 
gap between lhe screen and lhc lube 
Many companies have been manulac tu1mg v1cieo 1111ers lor 
years We are nol the 1irst ~ some thm'k thev are 1. Oul we haYe 
done ou1 homewor k and we thmk we manu1ac.lure the best 
Green Screen Here is why 
• 11 firs right on to 1he p1c1 ure tuoe hke a skin llecause 11 is 1ne 
only CURVED screen MOLDED exacuy 10 1he p1c1ure ruoe 
curvalure. II rs Cut precisely to c<1ver the exposea a1ea ot 1ne 
p1c1me tube The 111 1s sucn thal lhe stat ic e1ecir1c11y is 
su ll1c1e n1 10 keep 11 1n place ' We also include some mv1 s1 ore 
reusable tape for amore secure las ten1ng 
•The fil ler ma1er1al tha1we use is 1usr ,.gnt. noc100 dar nor 
tao 11gh1 The rnsufl 1s a teally eye pleasing d1sp,ay 
We are so sure 1ha1vou will never take vour Green sc reen. oU 
tha t we o1fer an unconchllOnal money -back guaraniy av ou r 
Green Screen tor 14 uays. II 101 any reason you are M l 
1Jehgh1ed w1 lh 11 . re1urn •I for a prompt re lund 
A las! word . we lh1nk ma1 companies . hke ou rs_ who are 
setltng mainly by mail should • l1sr 1he1r s.1ree1 address•have a 
phoile number Oor Ques11ons anel orders>i-accepl COOs . no1 
every one likes le send checks 10 a PO booolfer 1ne 
convenience ol charging 1heu pur chase 10 ma1or credH cards 
How come we are 1ne only green screen oeopre doing 11 7 
Order your ALPHA GREEN SCREE N IOCay S12 50 

AOD S2 .5U PER ORDER FOR SH IPPINGANO HANDLING 
ALL ORDERS SHIPPED FIRST CLASS MAil 
WE ACCEPT VISA. MASTER CH ARGE. CHECKS M 0 
COD · ADD S2 DO EXTRA .-,··~ALPHA ProductS" QUANTITY DISCOUNT SAVAl l AB LE "'='.... 
N Y RES IDEN TS ADO SALES TA X ­

http:Pro1es$ron.a1


INPUT 


The Readers' Choice Awards in 
our August issue li sts several pro ­

The Series 2000 U PS (from Exide grams for the Color Computer by 
Electronics), a small uninterruptible MPP Graphics. This company is ac­

tuall y Superior Graphic Soft ware, power supply system, which we li sted 
who publ ish a program called MPPin our August 1982 New Products 
Graphics (Motion Picture Program­section is not intended for home use 
ming). We apologize for any confu ­or with personal microcomputers. It 
sion this may have caused any of ouris intended for use with minicom­

pute r systems .- Eds . readers.-Eds . 

10 CLS : FORI=0T0127:S ET (I , l ) : NEXT! 
20 PRINT @Hl , " IRA/SAVI GS/INVESTME T ACCOUNT CALCULATOR ": PRINT : P 
RINT : PlHNT 
30 ' FOR ·!OD II I ONLY 
40 CLS : L=0 :I NPUT "MONTHLY INVESTMENT $" ; /\ 
50 I PUT "AN UAL INTEREST RATE PERCENTAGE " ; B 
60 INPUT " UMBER OF YEARS TO BE CALCULl\TED " ; C 
75 G=C *l2: H=((l+( B/100)) [(l / 12))-l : L=l\*(l+H)*((((l+H) [C) - 1)/H) 
90 PRIN1"' YOUR ACCOU T BALANC E \"/ILL BE $"; !, : PRI NT 
100 P=A*G:K=L- P: PRINT " YOUR TOTAL INV ESTMEtlT \"l\S S"; P 
110 PRINT " INTEREST YOU EARNED WAS $"; K: PRINT : PRI T 
120 INPU'l' "HIT ' ENTER ' FOR ANOTHER Cl\LCULl\TION "; I\$ 
130 IF/\$= " "T!-iENGOT040ELSECLS : END 

Program Listing l a 

10 CLS : FORI =0T0127 : SET(I , l) : NEXT! 
20 PRI IT@l 0 , " IP.A/ SAVINGS/ INVEST ·IE T ACCOUNT CALCULATOR ": PRINT: P 
RINT : PRINT 
30 ' FOR MOD III ONLY 
40 CLS : L=0 : INPUT "ANNUAL LUMPS UM DEPOSIT S" ; E 
50 INPUT "AN UAL INTEREST RATE PERCENTAGE " ; B 
60 I PUT "NU MBER OF YEARS TO BE CALCULATED "; C 
70 F=B/100+l : FORX=lTOC 
80 L=(E*F+(L*F)) : NEXTX : PRINT 
90 PRINT"YOUR ACCOUNT BALANCE WILL BE $" ; L:PRINT 
100 P=E*C : K=L- P: PRINT"YOUR TOTAL I NVESTMENT WAS $" ; P 
110 PRI NT " I NTEREST YOU EARNED \'/AS $"; K: PRINT : PRINT 
120 INPu'l' "HIT ' EN'l'ER ' FOR ANOTHER CALCULA'l'ION" ; A$ 
130 I FA$= "" THENGOT040ELSECLS : END 

Program Lis1i11g lb 

0 ' THE ANNUAL INTEREST RATE HAS HIS'l'ORICALLY BEEN ABOUT 3% GREAT 
ER THAN THE I FLATION RATE 
l ' THI S PROGRAM SHOWS THE EFFECT OF INFLATION ON SAVINGS 
2 ' USE THE TYPICAL ANNUAL SALARY AS AN I DICATOR OF THE VALUE OF 

YOUR SAVINGS 
3 ' THIS IS IN RESPONSE TO HOWARD D. RYDER JR . ' S LETTER I THE JU 

E/JULY ISSU E OF 80 MI CRO 
4 ' ANDKEW SHORTER 

5 '2 578 SYLVAN RD . 

6 ' CUYAHOGA FALLS , OH 44221 

10 CLS:D$= " $$### , ### , #l# . ll ": PRINT @5 ," IRA CALCULATOR ": PRI T 

40 BB =0:I NPUT "MONTHLY INVEST~ENT $"; M 

50 INPUT " AN UAL INFLATION RATE (% ) " ; R 

55 INPU'l' "TYPICAL AN UAL I COME $"; AI 

60 I PUT " NUM BER OF YEARS TO BE CA!,CULATED "; NY 

70 A=M* l 2 : PRINT " ASSUMED INTEREST RA'I'E =" ;R+3 : F=(R+3) / 100+l: FORY ; 

l TONY 

80 BB=A*F+BB *F: Al=AI*(l+R/ 100) : NE XTY: PRINT 

90 PRINT"YOUR BANK BALANCE WIL L BE " : PRI TUSINGDS ; BB 

100 T=A*NY : I =BB- T: PRINT "YOUR TOTAL INVESTMENT \'IAS ": PRINTUSINGD$ ; 

T 

110 PR INT " INTEREST EARNED lo/AS ": PRINTUSINGD$ ; ! 

120 PRINT "TYPICAL ANNUAL INCOME AT END OF " NY " YEARS IS "; : PRINTU 

SINGD$ ; Al: PRINT : INPUT "HI T ENTER FOR ANOTHER CALCULATION "; A$ 

130 CLS : RUN 


Program Lis1i11g 2 

will make a fortune . Unfortunately , 
the banks won' t pay what it calculates. 

The calculation method is in error 
and as a result the program overstates 
the val ue of IRA. 

Mr. Ryde r' s program shows a $ 100 
per mont h, 15 percent, 20 year IRA to 
be worth $141 ,3 72 .1 4. The actua l value 

is so mewhat less, $ 132,707 .34 . People 
sell ing IRAs must , by law, be as accur­
ate as possib le. 

ake the changes shown in Pro­
gram Listi ng 1 a; these changes cause 
the program to be accurate only for the 
fo ll owing case: Investments where 
monthly deposits are made to an ac­
count that pays interest compounded 
annually and credited at lea t monthly . 
(Beginning o f period payment is 
ass umed.) 

Some additional revisions of the in­
pu t format and the formula make this 
program appl icable to all IRAs. 

G. Peter Czak 
Dept. 'G' Software, Inc. 

212S. OakSt. 
Owatonna, MN 55060 

Ryder Replies 
I received Mr. Czok's letter concern­

ing the inaccuracy in my " Make a For­
tune " program; and to him I say "l 
stand corrected.'' 

My original program assumed that 
all mon th ly inputs would have the 
same in terest. That' s wrong; only 
deposits that have been invested one 
year will receive the annual interest 
percentage. 

See Program Listing I b fo r the cor­
rections. 

Howard D. Ryder, Jr. 
624 1 51st Terrace North 

St. Petersburg, FL 33709 

Infinite Inflation 
I've written a program for the Color 

Computer that shows the effect of in­
na tion on the va lue of you r savings by 
also ca lculat ing a typical annual salary 
as the years go by (see Program Listing 
2). Th is program is based on and 
prompted by Howard D . Ryder, Jr.'s 
program in the June/ July 1982 80 In­
put column, page 17 . 

A ndrew Shorter 
2578 Sylvan Road 

Cuyahoga Faffs, OH 44221 
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QUME. Microline, 

I 

HAPPINESS IS...NEWSCRIPT™ 
TBE WORD PROCESSOR FOR 
BUSINESSMEN AND PROFESSIONALS 
We offer you ongoing s upport by answering 
your questions and providing reasonably 
priced enhancements. 

A FEW OF NEWSCRIPT'S S TANDARD FEATURES: 
*Form Letters w ith mergin g of na mes a nd addresses 

*Gives superb appearance lo your final documents 

*Comprehensive manual with hundreds of examples 

*Center ing , top/ b ottom titles. indents . pagination 

*Underlining . boldface . double-width . italics t 

*Sub-scripts. super-scripts . proportional pitch t 


*Generates Table of Contents . sorted Index 

*Allows b lock graph ics. special symbols 


*Search a nd replace globally or within a range 

*Block move . copy . delete , insert from other file 

*AUTOSAVE. WHOOPS. DIRECTO RY. KILL. REPEAT 


*Based on IBM's "EDGAR" a nd "SCRIPT" sys te ms 

*Supplied ready- to-run on "tiny" DOSPLUS 

*Easily transferred to NEWDOS . NEWDOS/ 80. LOOS . TRSDOS 

*Includes handy Q uick Reference Ca rd 


NEWSCRIPT CONTROLS THESE PRINTERS: 

*EPSON MX-80, MX-100: a ll 12 fonts. plus u nderl ining 

and b lock graphics: italics with G RAFTRAX 

*Centronics 737 , 739: Radio Shack L. P. IV. L.P. VIII , Prowriter. 

Daisy Wheel II. NEC PC-8023A. TEC 8500R. C .ITO H ss10: 

Right-justified true proportiona l printin g 


"Good support for: Diablo. Spin writer. Starwri ter. 

Anadex. modified Selectric, standard line printers 


NOW AVAILABLE: right-justified true proportional support for 
Diablo. Spinwriter. Starwriter. and Qume (DaisyWheel Option)** 

TYPICAL USER AND REVIEWER COMMENTS: 
"There is a new word processor on the market that will change the way people think about the capabilities o f the TRS -80. Imagine a 
powerful mainframe text editor running on a TRS -80, wi th vir tual compatibility between the twc versions .. . on -going support second to 
none, with superb documentation ." (Jim Klapro th, 80-U.S. JOURNAL Februa ry. 1982) 
the manual: 

"It definitely ra tes th e first '10' given to any documentation review ed in th is column ." (A.A . Wicks, COMPUTRONICS. October. 198/ } 
the software: "An excellen t Word Processor" (D.H.); "Abs olutely fantastic" (S .E.S. J; "You have feat ures that I cannot d uplica te 

on my $1 4,000 system" (J.B. } 
th e support: "Your phon e in formation system and the prompt and courteous s taff that you provide to h elp your clien ts ...are worth 

the cost of the system. .. (V. H.H. ) 

REQUIRED CONFIGURA TION: 48K TRS-80 w ith $124.95NEWSCRIPT 7 .0: 
one d isk drive . Specify Mode l I or Mode l III . MAILING LABELS OPTION: 29.95 

Special: NEWSCRIPT + LABELS: 139.95
Some features work only if your prinler has the mechanical capabih1y. 


• * DoisyWhocl proponional is extra -cos1 opuon. Daisywheel Proportional Option: 49.95 

TO ORDER, CALL NOW, TOLL-FREE: " PENCIL" /"SCRIPSIT" File Convertor: 14.95 


(800) 824-7888, O perator 422 Manual Only (180 pages): 30.00 
CALIF: (800) 852-7777, O per. 422 2.50Reference Card Only: 
ALASKA/HAWAII : (800) 824-7919 Electric Webster + Correction Feature: 149.50FOR TECHNICAL INFORMATIO N CALL: 

(213) 764-313 1. or write to us. Graphics Editor and P rogrammer 2.1: 49.95 
GEAP & Dotwriter (Hi-Res. letters) 1.5: 99.95 


Order from your Software dealer, or from: 
 OOSPLUS 3.4: 149.95 

TERMS: We accept VISA. Mastercard . checks. Money Orders. C.O.D. and 
even cash. We pay shipping via surface UPS inside U.S.A. Please add 
S3 .00 for Blue Label. 6% tax in California . and 15% outside North Amer· 

~9 1 PRO~™ 
DEPT. C, BOX 560 •NO. HOLLYWOOD, CA 91603 ica (a ir shipment). 



INPUT 


A Timely Directory 
I welcomed with interest the article 

"Lost and Found" (80 Micro, June/ 
July 1982) by Robert Athanasiou on a 
disk directory for the Model III. I' ve 
added two lines to the program to 
make it more useful. 

3215 LPRINT " DIRECTO RY PRINTED "; 
LEFT$(TIM E$,8):LPRINT 

3425 LP RI NT ": DIR ECTORY PRINTED " ; 
LEFT$(TIME$,8) :LPRI NT 

In this manner each printout is auto­
matically dated with the current date 
(if it is put in correctly at the start of 
the day) . 

A lan P. Brockway 
7146 Inca Way 

Denver, CO 80221 

Novices Turned Off 
I applaud your new column "For the 

Novice" (80 Micro, June/ July 1982). 
Unfortunately, if the first one is any in­
dication, more novices will be turned 
off by them than will learn anything 
useful. Mr. Lemley's merge routine 
sounds extremely useful and would fill 
a need which everyone, novice or not, 
has from time to time . 

As printed, however, the program 
does not work! After typing in the 16K 
routine , CSA VEing and verifying it, 
the Run command got only an "?OD 
ERROR IN 20" message. Counting 
the data items yielded I 15 numbers . 
Subtracting 32595 from 32712 yields 
117. This means the loop needs 118 
numbers. Further checking revealed 
the same figures in the 32K and 48K 
routines . Changing the loop to read 
only 115 items allowed me to run the 
program but attempts to use it via the 
USR( ) call bombed out. When I tried 
to delete the garbage resulting from the 
unsuccessful USR call, the entire sys­
tem crashed all the way to "MEM 
SIZE?". 

You owe your readers something 

We have recei ved many letters from readers and advertisers telli ng us that 
we forgot to include this program or that program in the Readers' Choice 
Awards (August 1982), so we have compil ed an addendu m to fill in some 
of the blanks. 

A final addendum will be published with the res ults in the January 
1983 issue. - Eds. 

Program Company Machine Category 

ACCT-3 Micro Archi1ect I/III Accoun1ing 
AR (Accounts Receivable) Micro Architect I/ II I Account ing 
Auto flle Snappware II I Utility 
Automap Snappware Ill Utili ty 
Billing System Computer Shack I/III Accoun1ing 
Boss III Soft Sector Marketing II I Utility 
CCA Data Management F / S Associates II Business 
Checkwriter Computer Shack I/Ill Accounting 
Color Accountant Programmer's Instilule cc Accoumi ng 
Color Wordclone IMB cc Word Processor 
COLORCOM/ E Eigen Systems cc Da1a Communica1i ons 
Colorzap Soflware Options cc Utility 
COPSYS Computronics I/ III Utili1 y 
Copy-Tape Modtec 1/111 UtiLity 
Data Ace Computer Software Design II Word Processor 
Daca Writer Software Options I/ III Data Base Manager 
DSM Racet Compu1es I, II , 111 Ucilit y 
DSMBLR Misosys I/ Il l Utili1 y 

better than this. Some of us may be 
capable of correcting minor errors in a 
Basic listing, but for a machine-lan­
guage li sting, errors of this magnitude 
are inexcusable. 

Bud Myers 
2 Church St. 

Flex Frank Hogg Laboratory cc U1ili ty 
Forthwrice MMSFORTH I/ III Word Processor 
GL (General Ledger) Micro Architect 1/111 Accounting 
IDM Micro Archicect I/ Ill Data Base Manager 
lnvemory Control System Micro Archi1ec1 I/III Busi ness 
Invoice System Computer Shack I/ III Accounting 
KFS-80 Race! Compuces I, 11 , III Utili1 y 
Microproof Cornucopia I/ Ill SpelLing Checker 
Money Manager Acorn Sofl ware I/ Ill Busi ness 
Payroll Micro Archi1ec1 I/Ill Accouming 
Personal Finance Radio Shack cc Business 
Piloc Barker Soflware I/III U1ili ty 
Postman Mass Mailing Soft Sccwr Marke1ing 1/111 Business 
Programmer's Progran1 Programmer's lns1i1ute cc Education 
Remodel + Proload Racet Compules I/Ill Uti li ty 
RSTERM Radio Shack 1/ 111 Data ommunications 
Small Business Accounting Howe Software I/Ill Accouming 

Box498 
Washburn, ME 04786 

Bruised Routine 
In reference to Jay Chidsey's article 

"For the Novice" (80 Micro , June/ 
July 1982, p. 148), I've discovered an 
error. Line 20 reads: READ Y:POKE 
X,Y. For a 32K or 48K machine this 
line s hould be READ Y:POKE 
X - 65536,Y . 

William C. Hardin, Jr. 
6613 Summerline Place 

Charlotte, NC 28211 
Smart Terminal Program Mumford Micro System I/ III Data Com munications 
Stockchart-1 Micro Investment Software I/ Ill Business 
Super Directory Computer Shack I/ Ill Utility 
Superscript Acorn Software I/ Ill Utility 
System Three Contract Services Associates 11 111 Business 
Tax plan Comract Services Associates I, II, II I Business 
The Stripper Eigen Systems cc Utility 
Versa Payroll Computronics I, ll , 111 Accounting 
VisiCalc VisiCorp I/Ill Business 

Jay Chidsey Replies 
Mr. Myers and others who ha ve 

writ/en me directly are right. Only 115 
items appear in the merge program as 
printed, and there should have been 
118. L ine 60 as printed occupies two 

20 • 80 Micro, November 1982 



Convert to CP/M

and Save. 


Unprecedented Sale for Model Ill Customers. Call for Details. 

The Trouble with TRS·DOS. 
Although TRS-DOS is an excell ent operating sy tern, it 
has one major di advantage. When compared with CP/ M, 
TRS-DOS locks you into a limited and possibly dead-end 
course. When you are ready to upgrade to a new computer, 
it is likely that none of your prese nt softwar will run on 
the new machine. All of the ti m and mon y you have 
invested in TRS-DOS software will be lost. 

CP/M for the TRS-80. 
Converting to CP/ M offers the T R · 0 owner many advan­
tages. The TRS-80 im med iately become capable of run· 
ning twice th oftwar of any othe r compute r on the 
market. Perhap more importantly, CP/ M p rmit oft­
ware portabil ity. nlike TR -DO program , CP/ M pro­
grams can be directly tran f rred to your next computer. 
The savings in time and oftware costs can be quite sig­
nificant . CP/ M conversion can easily pay for it elf with the 
money aved on one or two soft war purcha e . The ooner 
you convert to CP/ M, the more yo u stand to a\·e. 

CP/M Acquires Unprecedented Support. 
Over the past year. a num ber of powerful comp tito r 
have introduced new microcomputer -. Most people will 
instantly recognize the names of Xerox, !B '1. Hew lett­
Packard, Digi ta l Equipment and Zen ith. The Japan se 
companies. Sony. EC, anyo , Toshiba and Sharp, are 
equally wel l-known. Tcigether. these companie · have com· 
mitted over a billion dollar · to compete ffectively in the 
micro market. TRS-80 owners ·houlcl be aware that every 
one of th ese com pani es has cho en CP/ M for their stan · 
dard operating system. Over th next few years, the:e 
compani swi ll se ll mill ions of CP/ M computers. Consid­
ering these facts. it is clear that CP/ M is the operat ing 
system of the future. 

Apple and Commodore Offer CP/M. 
In a recen t pre s conferenc , the App l Computer 
Company lated, "The largest installed ba e CP/M system 
in th world today i th e A pple I I with the 280 card from 
Microsoft'. ' In a recent fu ll page ad in the Wa ll Street 
Journal, Appl e an noun ced CP/ ivl for the Appl Ill. 
Commodore, refu ing to be left behind, has recent ly 
announc d thei r "Emulator" erie of computer that sup­
port CP/ M. Ther are even ru mor that the new 1andy 16 
wi ll support aver ion of CPI 1. 

Plan Ahead. 
The Omikron "Mapper" offers the ideal step to upgradin~ 
to a newe r, more powerful com puter. With the "Mapper, ' 
your TR -80 can run bol~ CP/ M programs and TR -DOS. 
\i ith CP/ M, you can build a oftware library that's fully 
compatible wi th the newest CP/ I bu iness computers. 
Al l of th time and money you spend on electing, pur­
cha ing, and I arning CP/ M oftware can b considered 
an inve tment in the future . In addition, your old TRS-80 
can gain an w lea eon life a a fu lly compatible back-u p 
unit. Consider all the. e poin ts carefull y. The Omik ron 
"Work " package offers the best solution fo r protect in~ 
you r in vestment in the TR -80. By choo ing the "Work ,' 
ou can purchase a "Mapper" and also receive over 1,000 

worth of top-qual ity CP/ M oftware. Value, Util ity, per­
formance - Omikron offers you more than ever before. 

COUGAR . . • Omikron's Users Group. 
CP/ M has al way been th standard for busin e and pro­
f ssional u . This market ha· always demanded high 
quality and high performance. The high prices for CP/ M 
programs reflect the additional effort required to develop 
top-quality software products. To help our customers afford 
CP/ M ·oft ware, Omi kron has formed Cougar, our official 
u. er group. Th rough Cougar, Omikron can purcha e 
oftware products in larg volume. This allow us to offer 

our cu tomers som of the best CP/ M software in the 
industry at grea ll y red uc d pri e ._ 

Omikron Puts It All Together. 
Omikron ha old more CP/ M conversion than all of our 
competitor combined. Omikron was th e first in the mar­
ket with a CP/ M conv r ion. Omikron has contin ued to 
lead the market for one si mple reason - our total commit­
ment o ou r cu tom r . Only Omikron offers a "Works" 
type introductory package. Only Omikron ha a "Cougar" 
ty pe u er group for long-term savings. Our hardware ha 
always been de igned with re liability first. Ou r software 
is we ll designed , complete . and bug free . Our technica l 
hot lin assi ts those with prob! ms. Finally, our exchange 
policy has enabl ed our custom r to upgrade t our new 
design for much le than the co t to new customers. 
When you buy from Omikron , you bu y from a company 
with a prov n r cord of ded ication and ·ucce s . 

OMIKRON Products tha t set Precedents 
1127 Hearst Street, Berke ley, CA 94 702 ( 415) 845-8013 

TRS-80™ Radio Shack/Tandy Corporation .... ~o Wordstar™ Micro Pro CBASICll, CP/ M™ Digital Resea rch 



INPUT 


MEM SIZE FOR X = TO POKE DATA 
16K 32649 32650 32767 138 127 
32K 49033 -16502 - 16385 138 191 
48K 65417 - 118 -I 138 255 

Table I 

lines of type. The last three entries of 
the top line are I, 174, 124. Insert the 
missing entries, 181, 40, 13 following 
these. The three entries following the 
missing ones are 175, 25, 229, on the 
second printed line of line 60. 

James L. Friddle of Van Buren, AR, 
writes to protest that he is the original 
author of this program. It appeared in 
the May 1981 issue of Popular Elec­
tronics on pages 82-83 under his name. 
Thanks and profound apologies to Mr. 
Friddle. Apologies also to Ziff Davis, 
publishers of Popular Electronics. 

Mr. Friddle has these tips for using 
the program. When you use the routine 
on a Model III change the last data 
item in line 50 from 66 to 67. He adds 
"Cassette tapes made under Disk Basic 
will not work unless you first CLOAD 
them and then CSA VE them again; 
this allows the TRS-80 to correct the 
addresses on the tape." 

The problems with using the merge 
routine on 32K or 48K machines can be 
solved by reference to Table I. MEM is 
the amount of RAM (Random Access 
Memory) in your computer. SIZE is 
the figure to be entered for MEMORY 
SIZE. FOR X = is the start number in 
line 10, and TO is the end number. For 
a 48K machine line JO would read FOR 
X = - 118 TO - I. 

If you change the POKE addresses 
in line 80 from 16526 and 16527 to 
16780 and 16781 you can use the Disk 
Basic Merge command, even though 
you do not have disks, instead of the 
USR command specified in my col­
umn. Just tee up your second, to-be­
merged tape, depress the play key on 
the cassette recorder, and enter 
MERGE. 

Jay Chidsey 
205 East Adams St. 

Green Springs, OH 44836 

In a Loop 
I purchased my TRS-80 (4K, Level I) 

when it had just hit the market. I chose 
the TRS-80 because I wanted to be able 
to expand and upgrade it for a future 
22 • 80 Micro, November 1982 

small business. When I purchased the 
machine I was promised that any fur­
ther hardware and software modifica­
tions would always be compatible with 
the Model I and that upgrading would 
be no problem. 

After reading the open letter from 
Mr. Stein ("Expansion Interface Wor­
ries," 80 Input, June/ July 1982) and 
the response from Mr. J uge, you can 
imagine my fix! 

l would appreciate any information 
from you or readers regardin.g the pros 
and cons of expansion of my Model I 
system without Radio Shack's sup­
port. Should I take some microelec­
tronics classes? How can I tell if a used 
expansion interface is good? 

Camella Gordon 
171 Caine Ave. 

San Francisco, CA 94112 

We'll be looking in detail at hard­
ware modifications for your TRS-80 in 
a future issue. - Eds. 

CC Speaks? 
I have heard, and know for a fact, 

that the Color Computer (with 16K 
and Extended Basic) has an internal 
program for voice synthesizing. l have 
heard this on Radio Shack's Slalom 
cartridge and I'm sure it uses machine 
language. How can I access this hidden 
voice and use it in my programs? Spec­
tral Associates makes Compuvoice, but 
paying $45 to access something that's 
already in the computer is a little steep. 

Michael A. Hesser 
21101 W. 71st Street 
Shawnee, KS 66218 

No, Michael, the Color Computer 
has no on-board voice synthesizer. Ex­
tended Color Basic does have sound 
and music commands, however, which 
can be used to simulate voice-like 
sounds. Obviously, this sound capabil­
ity is built into the CC and can be ac­
cessed by machine-language routines 
in addition to the EC Basic commands. 

But to obtain true voice synthesis, you 
will have to buy some additional hard­
ware. By the way, look for an article 
on how to simulate voice with the CC 
in an up-coming issue. -Eds. 

Faster Loe-Editor 
Since there was an unexpected re­

sponse to my program Loe-Editor 
(80 Micro, April 1982, p. 206) I wish to 
pass along a small fix to enhance ex­
ecution speed. 

Change the DIM in line 31000 to 
read DIM GJOJo, L!, JU%, XP!, YP!, 
KU%, ZW!, BZ$, UU$, B$(145). 

If you wish to renumber the pro­
gram so you can use Loe-Editor with 
program lines higher than 32767 
change the following: ZW to ZW! XP 
to XP! YP to YP! L to L! 

Jon Mark O'Connor 
56 Eustis Parkway 

Waterville, ME 04901 

Lazy Fingers 
To use my program ''Telephone 

Dialer" (80Micro, June/ July 1982, p. 
161) on the Model Ill simply change 
OUT 255,4 to OUT 236,2 and OUT 
255,0 to OUT 236,0. 

Jim Hickey 
P.O. Box 3123 

Clearlake, CA 95422 

Adding Lines 
The article "Lost and Found," a 

disk directory for the Model III (80 
Micro, June/ July 1982, p . 294) needs 
two lines added to the program to 
achieve the desired results. These lines 
are 3215 POKE 16427,78 and 3425 
POKE 16427,78 

The default value for paper width 
will result in printing on the roller if 
8 Yz-inch paper is in the printer. The 
columns will not line up under the 
headings without these additions. 

Charles C. Wright 
P.O. Box 1151 

San Ysidro, CA 92073 

Speed-up kit for Mod III 
Since you have recently published 

some other correspondence about a 
4MHz speed-up kit sold by Archbold 
Electronics for the Model I (80 Micro, 
June/ July 1982), I would like to offer a 
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INPUT' 

Percom Disk Storage 

Quali ly Percom products are available from the 
fo llowing authorized Percom retailers. If a retailer 
is not listed for your area, call Percom toll free at 
1-800-527-1222 for the address of a nearby 
retailer, or to orde r directly from Percom. 

comment about speeding up the Model 
Ill. I've made a few inquiries about 
speed-up kits from various sources and 
found that some of them do not offer 
the ability to switch clock speed from 
the normal (approximately 2MHz) 
speed supplied by Tandy to the high 
speed supplied by the modification. 
Failure to provide this switch-con­
trolled speed option apparently means 
that the user has to avoid using some of 
the popular disk operating systems that 
are not compatible with 4MHz. 

J .E.S. Graphics, of Tulsa, OK, of­
fers a 4MHz modification for the 
Model III that has th is switch feature. 
Their three-position switch offers nor­
mal 2MHz operation, high-speed oper­
ation at all times, or high-speed opera­
tion except for during disk 1/0. I have 
used one of these modifications sup­
plied by J.E.S. Graphics for several 
months now. It has been very satisfac­
tory, so much so that l would hate to 
have to go back to 2MHz operation. In 
fact, now that the warranty has run out 
on my second Model III, I have or­
dered a second 4MHz modification 
from J .E.S . Graphics for my other 
computer . 

Thomas H. Led/ord 
2322 West Highmeadow Court 

Baton Rouge, LA 70816 

Cheater 
The article "Cheater's Poker" by 

Richard Davies (80 Micro, December 
1981, p. 356) is a very nice program to 
automatically generate data state­
ments. I've added a small segment for 
those who don ' t own disassemblers yet. 

Converting decimal memory values 
to hex code (so that you can do a man­
ual disassembly) is, at best, boring and 
at worst, prone to error. My addition 
(Program Listing 3) does this task and 
sends the output to a line printer. 

Lines 12 and 15 select the DATA 
MAKE segment (the original program) 
or the hex-equivalent add-on. In lines 
20 and 30 I have added the "IF 
ASC(S$)>70" test to eliminate hex ad­
dresses beginning with G-Z. I added 
line 35. Line 65 selects the program 
sequence. 

Line 240, GOSUB 10000, is where 
the PEEKed contents are converted to 
a four-character hex code. In lines 
250- 280 the two leading zeros are 
stripped and the resultant two­
character code is printed, 20 to a 
printer line. 

Nate Salsbury 
608 Madam Moore's Lane 

New Bern, NC 28560 

1 REM 
2 REM 
3 REM 
4 REM 
5 REM 
6 REM 
7 REM 

Supplement to "C heate r's Pok e r" 
80 Micro , Decembe r 1981 

Nate Salsbu ry 
608 Madam Moore ' s Lane 
New Bern, NC 28560 

12 PRINT "(l) MAKE DATA STATEMENTS FROM MEMORY (2 ) PRI NT HEX EQU 
IVALENTS" 
15 PRINT: INPUT Xl: I F Xl <>l AND Xl <>2 THEN 12 
20 LINEINPU'l' "START ADDRESS (DECIMAL OR HEX ) = "; S$: IFASC ( S$) >7 
0THEN 35 ELSE IF RIGHT$(S$ , l) = "H" THE N IN$ = LEFT$(S$ ,( LEN(S$) 
)-1) : GOSUB 20000: SD=D: SHS=S$ : ELS E D = VAL( S$): GOSUB 10000: 
SH$=B$+"H": SD=D 
30 L!NEINPUT "END ADDRESS (DECIMAL OR HEX) = ";E$: IF ASC(E$) >70 

THEN 35 ELSE E = VAL(E$): I F RIGHT$( E$,l) = "H" THEN IN $ = LEFT 
$(E$,LEN(E$)-l): GOSUB 20000: ED=D: EH$=E$ ELSE D = VA L(E$): GOS 
UB 10000: EH$=B$+"H": ED =D 
35 PRINT "ERROR - INVALID ADDRESS(ES)": GOTO 20 
65 I F Xl=2 THEN 200 
200 INPU·1· "TURN ON ­PRINTER . HIT ENTER TO CONT I NUE ."; X$ 
210 LPRINT "STARTING ADDRESS =" SD "(" SH$ ") ENDING ADDR ESS =" 
ED"(" EH$ ")":LPRINT:LPRINT 
220 PA=SD 
230 FOR Cl=l TO 20 
240 D = PEEK(PA) : GOSUB 10000 
250 LPRINT " " RIGHT$(B$,2) " "; 
260 PA=PA+l: IF PA >ED THEN Cl=20: NEXT Cl : GOTO 290 
270 NEXT Cl 
280 LPRINT: LPRINT : 
290 PRINT "(l) MORE 
300 INPUT X: IF X=l 
310 END 

GOTO 230 
TO DO ( 2) FINISH ED" 
THEN 12 ELSE IF X<>2 THEN 290 

Program Listint: 3 

ARKANSAS 
Ml ROCOMPUTER SYSTEMS. INC. 1-1 01 Spnogs 

ARIZONA 

SIMUTEK Tucson 
CALIFORNIA 

Al.Pl IA BYTE STORES C•l•OOso> 
BERKEU o-Y MICRO COMPUTERS Be.kdey 
COMPUTER INFORMATION EXCHANGE 

Sanluis Rey 
HOBBYWOHLD Norilmdge 
RAY'S /\ND DON"S COMPUTERS \Vhi ttie< 

DISTRICT OF COLUMBIA 
THE PROGHAM STORE Washington 

FLORIOA 
EN-TRON. INC. t..rgo 

HAWAII 
COMPUTER CENTER Honolulu 

IOAHO 

OFFICE MAGI COMPUTERS BoiS< 
IDl\HO MICROCOMPUTER Buhl 

KANSAS 
f!ES 0 ELECTRONICS Sha""1"1ee 
Sl\LESDl\T,, Hutchinson 

DAT/\ SERVICES. INC. Wlch1til 
MASSACHUSETTS 

TH E BIT BUCKET WestNC'\A.•ton 
MARYLAND 

Dl\Ml\SCUS C. B. Dam.lscus 
MICHIGAN 

ALTERNATE SOURCE Lansing 
MINNESOTA 

THE CODE ROOM Eden Praine 
MISSOURI 

LEMBERGER CO. Vienna 
NEBRASKA 

CURTRONICS Lincoln 
NEW HAMPSHIRE 

THINK TANK Portsmoulh 
TSE HARDSIDE Milford 

N EW JERSEY 
CHANNEL I R/\010 SHACK Medlord 
DI\ & D SALES Bloom~eld 

NEW YORK 
H & ECOMPUTRONICS Spnng Valley 
PROGRAMS UNLIMITED Jcncho 
STONY CLOVE New York City 
DATASCAN COMPUTER SYSTEMS, INC. 

Formlngville 
NORTH CAROLINA 

HOLLIDAY MFG. Greensboro 
OHIO 

FELDMAN ENTERPRISES Akron 
OKLAHOMA 

ONLINE COMPUTER CENTER Oklahoma Ci1y 
OREGON 

PIONEER ELECTRO ICS Saody 
PENNSYLVA.N IA 

COMPUTER ANALYSTS New Brigh ton 
TEXAS 

PERCOM COMPUTER CENTER Richardson 
COMPUTER TO GO Ausun 

UTAH 
MICRO MNEMONICS Sun'<!t 

VIRGINIA 
BURCO DISTRIBUTORS ffichmond 

WASHINGTON 
COMPUTER SERVICES Konn...,;,,1< 
NORTHWEST COMPlJTER SERVICE Be!lvue 

WEST VIRGINIA 
BURCO DISTRIBUTORS Huntin!Jlon 

WISCONSIN 
BYTE SHOP MILWAUKEE Greenfield 

FOREIGN DEA.URS 

AUSTRALIA 

£50 11 62J.5209 

1602) 323.9391 

12 131883-8594 
14 151848-7 122 

(7141757-'11>19 

12131886-9200 
(2 131695-32411 

1202) 363.9191 

{8 131586-5012 

18081 '188-2 171 

12081376-•!613 
12081543-6292 

19131268-7633 
18001 835-0071 
13161838·9021 

16 171964-3080 

13011253-2101 

15 171 482·8270 

(6121934-1826 

13141 422-3353 

14021423-777 1 

(6031 431-1077 
1603) 67:1-5 144 

16091654-7454 
12011751-8444 

19 141 425-1535 
1800! 645-6038 
(2 121675·10.16 

1516) 698-6285 

19191214·6346 

12 161724 -5583 

(4051751-2796 

1503! 668-3666 

(41 21846-9323 

12141 690·0201 
1512) 472-8926 

18011 SZS-931 7 

18041222· 1481 

(5091582-9759 
12061454-4979 

(3041 453-6387 

(4 141281-1004 

DICK SMITH ELECTRONICS P.O. Box 32 1 No11h Rydc NSW2113 

CANADA 
l\LPHA ONE Edmonton 
VALERIOTE AND ASSOC. Guelph On umo 
DRV COMPUTERS, LID. Surrey B.C. 
COTS MICROSYSTEMS. LID. Otcaw11 
MICRO-COMP ENTERPRISES. INC. Plckct1ng 
MICRO MART Mon 1re::il 

MEXICO 
COMPUTADORAS Y ASESORAM IENTO 

Rio Panvco 14 
DOMINICAN REPUBLIC 

R/\010 SHACK Santo D<;nrun90 

14031 454-8409 
14 161624-489'1 
160-11576.8:,l; 
1613)741-7931 
1416) 839-4561 
15 141131-9486 

Me-xlco5D. F. 

24 • 80 Micro, November 1982 

18091565-9121 

http:2121675�10.16


TRS-80* COMPUTING EDITION 

© 1981 Percom Data Co., Inc. mue iaercom iaeripberal 35 cents 

Percom's DOUBLER II" tolerates wide variations in media, drives 

GARLAND, TEXAS - May 22, 198 1 ­
Harold Mauch, president o f Percom Data 
Company, announced here coday that an im­
proved version of the C ompany's innovative 
DOUBLER adapter, a double-density plug-in 
module for TRS-80 " Model I computers, is 
now ava ilable. 

Reflecting design refinements based on both 
theoretical an a lyses and field testing, the 
DOUBLER lloi<, so named, permi ts even great ­
er tolerance in variations among media and 
drives than the previous design . 

Like the original DOUBLER, the DOU ­
BLER ll plugs into the drive controller IC 
socket of a TRS-80 Model I Expansion Inter­
face and permits a user to run ei.ther single- or 
double-density diskettes on a Mode l I. 

With a DOUBLER II installed, over four 
times more format ted data - as much as 364 
Kbytes - can be stored on one side of a five ­
inch disketre than can be sto red using a stan­
dard Tandy Model I drive system. 

Moreover, a DOUBLER II equips a Model I 
with the hardware required to run Model Il l 
diskettes. 

(Ed. Nace : See "OS-80"': Bridging the TRS­
80 ' software compatibility gap" elsewhere on 
this page.) 

T he critical clock-data separation ci rcuitry 
of the DOUBLER 11 is a proprietary design 
called a ROM-programmed digital phase-lock 
loop data separator. ­

According to Mauch, this design i more 
to lerant of differences from diskene to diskerre 
and drive to drive , and also provides i111111u11itv 
ro pe1fon11a11ce degradation caused by circu/1 
co111po11em aging. 

Circuit misapplication causes diskette read, format problems. 
High resolution key to reliable data separation 

Mauch said "A DOUBLER II wi fl operate 
just as rel iably rwo years afre r ir i in ta iled as it 
will rwo days after installation ." 

The digital phase-lock loop >1lso e/i111i11a1es 
1'1e 11eed for 1ri111111er adj11s1111e111s 1rpica/ r~( 
analog phase-lock loop cirrnits. 

"You plug in a Percom DOUBLER II and 
then forger it, " he said . 

The DOU BLER II also features a refined 
Write Preco mpensa tion c ircuit tha t more 
effectively minim izes th e phenomena of bit ­
and peak-shift ing, a reliabi lity-impairing char­
acteristic of magnetic darn record ing. 

The DOUBLER II, which is fu llv oftware 
comp ti ble with the previous DOUBLER, is 
supp l ie d with D BLDO " , a TR DO · ­
compa tible d i k pera t ing sys tem. 

The DOU BLER II ells fo r $~5 . inclu,1­
ing the BL DOS <l iskctt"'"' ttC."·qj! 

GA RLAND , TEXAS - The Pe rco m 
SEPARATOR • doe very well for the Radio 
Shack T RS-80 " Model 1 computer what the 
Tandy disk controller does poorly ar best: reli­
ably separates clock and data signa ls duri ng 
disk-read operations. 

Unreliable data-clock separation causes fo r­
mat verification failu res and repeated read 
re tr ies. 

CRC ERROR-TRACK LOCKED OUT 

The problem is most severe on h igh-number 

(high-density) inner file tracks. 
As reported earlier, the clock-data separa ­

tion problem was traced by Percom to misap­
plication of the interna l separator of the 177 l 
drive controller IC used in the Model I. 

The Percom Separator SL1bst icutes a high­
resolucion digital data separator circuit, one 
which operates at 16 megahertz, for the low­
reso lution one-megahertz circuit of the Tandy 
design. 

Separator c ircuirs tha t operate a t lower 
freq uencies - fo r example, rwo- o r four ­

meoahertz - were found by Percom to prov ide 
onl y marginally improved performance m·er 
the original Tandy c ircuit. 

T he Percom solution is a simple adapter that 
plugs in to the drive conrro ller of the Expan ·ion 
Interface (El). 

Not a kit - ome vendor supply an un­
tested separator kit of re istor , IC and other 
paraphernalia that may be in-ta iled by mod­
ifying t h e co mp uter - th e Pe rco m 
SEPARATO R is a full y assembled, full y tested 
plug-in module. 

In ta llat ion in volves merely plugging the 
SEPARATO R into the Model I El disk con­
troller chip socket, and plugging the cont ro ller 
chip in w a ·ocket on the SEPA RATOR. 

The SEPARATO R, wh ich sel ls fo r only 
$29 . 95 , may be purchased from authorized Per­
com reta ilers o r ordered d irec tly from the fac­
to ry. The factory to ll -free o rder number is 
1-800-527-1222. 
Ed. noce: O pening the TR - Expan-ion In­
terface may void the Tandy lim ited 90-day 
warranty. v-2 

PRICES AND SPECIFICA TJONS UBJECT TO HA NGE WITHOUT NOTICE. 

The Percom DOUBLER II is available from 
authorized Pe rcom rccailcrs, or may be ordered 
direct from the factory . The fac tory coll -free 
order number is 1-800-527 -1222. 

Ed. noce: Opening the TRS-80 Expansion In­
terface may void the Tan y limited 90-day 
warranty. .,.. 1 

All that glitters is not gold 

OS-80 ' Bridging the TRS-80* 
software compatibility gap 

Compatibilit y betwc.:n TRS-80* Model I di skett es 
and the nnv Model 11 1 is about as gcnuirn: as a go ld ­
platcd lead Krugerrand . 

True . Mode l I TRSDos · uiskcttcs ca11 be read un 
a Mode l Ill. But fi rst they must be convcrtcu aml re· 
recordcu for Mode l Ill npcratiun . 

And you ct1111w1 i. ·ri11· to a Model I TRSDOS• di s· 
ke 11 e . 01 with a MoJe \ Ill. You <· annm add a i'ilc. 
Dclctc a file . Or in any way mod ify a Model I 
TR DOS diskeuc with a Model 111 compu ter. 

Furthermore. your rnn vencd TRSDOS di.<kclle · 
cannot be convened bad: for Model I operation . 

TRSDOS is a une-wav street. And there's no re­
treat ing . A point to rn1is idc r before switching the 
company's payro ll 10 your new Mode l Ill. 

Rea l software compa1ih ility shoulu allow the di­
rect. i111111edime intcrch,rngcabilit y or Model I and 
Modd 111 d iskettes . No read-only limitations . no 
convcrsionl rc -rccording steps and · no chance to be 
left high and dry with Mode l 111 ui skcues th•ll can't 
be run on a Model I. 

What "s the an"1•er'' Thc ans\\'e r is Pcrcom"> OS­
80 '" fa mily of TRS-80 di sk operating systems. 

OS -80 pro.g rams a llow direc1. immediate inier· 
changeabil ity uf Model I and Mode l Ill cfokcllcs. 

You crn rnn ivlouc \ I single-densit y diskc11cs on a 
Model 111: instal\ P.:n:om"s plug-in DOUBLER " 
adapter in your Model I. anu you n m run doubk ­
dcnsitv Model 111 di skcue. on •I Modc\ I. 

Thc.re·s no conve rsion. no rc - rccordin~ . 

S lip an OS-80 diske11.: 0111 uf your Mode l I and in · 


sert it di rel"tlv in a tvlodcl 111. 
And vicc-i•crsa . 
Just have the correc t OS -80 disk operat ing sys­

tem - 05-80. OS-SOD orOS-801111 - in eacl1 m m· 
putcr. 

Moreover. with OS-80 ' Y'te m>. you can m.lu , uc­
ktc. unJ update liles. You c·an read 11 11d write di>kel · 
tes regardless of the sys tem of mig in . 

OS-80 i' the nri !.l ina l Pcrc\1111 TRS -80 DOS fo r 
BASI C programmer~. 

Even OS-80 uti litie, arc wrinen in ll!'\SJC. 
OS-80 is the Perc\lm sys tem about wh ich a user 

wrorc. in Cr!.!a livt' Co111pu1ing magaz ine . ·· ... 1h.: bcs1 
30 .00 you will ever ' pcnd ."7 

Req uiring onl y s.:vc11 Kby tcs of 111cmory. OS-80 
disk operating systems res ide complete ly in RA 1. 
Thcrc· s no need to dedicate a dri ve e.xc lu, ivcl for u 
sys tem d iskcuc . 

Aud. unlike TRSDOS . vou rn11 work oil the track 
sector level. dc linin g and c

0

0111 ro\lin >! data formal ' ­
in BASIC - l\1 cr.:atc si mpk or co;nplcx data st rue · 
lures that execu1e more quickl y than TRSDOS files . 

The Pcrcom OS-XO DOS ' uppons single-density 
opera ti on of the l'vl odel I compl:ter - pril"e is 
S29. 95: the OS-800 support s douhk-dcnsi ty UJX:r<!· 
tion of Model I computer' equ ipped with a DOUB· 
LER 0r DOUBLER II: and . OS-801111 - for the 
Mndcl 11 1 of course - supports hmh single- and 
doublc-ucnsit y opera tion . OS-80D and OS-80111 1 
each sel l fo r : -19 .95. 

... J 

PRICES DO NOT INCLUDEHA DLI GAN D SHI PPJNG. 

PERCOM DATA COMPANY, INC. 11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081 
<t!t'frademark of Pe:rcom Darn. Comp..1ny. Inc. "TRS-80 and T RSOOSare a ade mark.s ofTar.Jy rporat 1on wluch ha!i no rd ;H1onsh1p to Percom Oarn Comran ~·. tCreat1ve Cornpu r1 ng Maga:ine, Ju ne, 1980, r age 26. 
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Baud Rate Fix 
While testing the programmable 

baud rate modification (80 Micro, 
May 1982, p. 306) in my recently built 
LNW system expansion board 1 

discovered a small bug. ~~~~~~~~~~;;~For some 74LS151 ICs it may not be 
necessary to keep the strobe input ac- L.-.:::::::1~!1 
tively low, but for my 74LS151 it was . .---------------~ 
The absence of low at the strobe input 
blocks the multiplexer (and the clock 
signal to the UART) . 

The cure is simple; connect a wire 
between pin 7 (strobe) and pin 8 
(ground) of the 74LS151. 

W.N. Tijman 
Gen. Spoorlaan 21 

2111 WS Aerdenhout 
The Netherlands 

Tic-tac-beep 
As soon as 1 ran the game featured in 

the article "You Light Up My Grid" 
(80Micro, June/July 1982, p. 331) I re­
alized that it was not accurate. When 
you enter 5 the middle square is pro­
cessed twice, once by the vertical pro­
cessor and once by the horizontal pro­
cessor, which returns the middle square 
to its original state. This ruins most 
strategies I know of used for the game. 
The correction is simple. Change line 
770 to read FOR X = 16 TO 48 STEP 
32. With this fixed, the Magic Square 
game is an excellent version of the origi­
nal Merlin. 

Adam Rose 
5231 S. Dorchester Ave. 

Chicago, IL 60637 

Flesh It Out 
Thanks to the mail and phone calls 

I've received, I now have a list of the 
omissions and errors and comments on 
"Bare Bones Communicator" (80 Mi­
cro, June/July 1982, p. 128). 

Building the hardware interface is 
much easier if you know what the parts 

"Building the hardware 
interface is much easier 

if you know what the 
parts are. ,, 

are. The missing parts are listed in 
Table 1. 

Some readers were having trouble 
with noise from the 555 (IC!). The 
problem can be reduced by connecting a 
2.2 µF tantalum capacitor across the 
power pins; connect the positive end to 
pin 8 and the negative end to pin I. DI 
and D2 are drawn backwards in Fig. 1. 
As shown they short out the power sup­
ply ( + 12). Reverse both of them. 

One of the most often asked ques­
tions concerns the use of Radio 
Shack's Modem I. This modem 
works with UTERM through the cas­
sette port without using the special 
hardware adapter . The only restric­
tion is that the XRX cassette mod (if 
present) will have to be disabled (see 
80 Micro, January 1982, p. 348). 

There have to be at least 117 dots in 
A$ in line 30 of Program Listing 2. The 
lines of data starting at line 290 must be 
entered with the letters in pairs. Do not 
indent or attempt to make the screen 
look like the magazine listing. After the 
REM, type: space letter letter space let­
ter letter space letter letter and so on. 

The HHC codes listed in Table 1 of 
the article are transposed . B should be 
coded as BD and not as DB, Z should 
be JE and not EJ. Use these codes if you 
want to change the sign-on message. 

If you need help, feel free to write . 

Ql 2N3904 o r RS 276-2034 (P P si licon) 
Q2 2N2222 or RS 276-20 16 (NPN silicon) 
DI, D2 I N914 (general purpose silicon signal diode) 
R8 390 ohm '!.\ watt resistor 

Table I. Paris List 
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To ensure a speedy reply, include a 
stamped self-addressed envelope. lf 
you want to save a lot of typing, send 
a blank disk or cassette and $3 for the 
Basic loader and ·assembler source 
code. The program is still available 
on the Medford Forum-80 but you 
have to register a password before 
you can use the download feature 
(two phone calls required). 

Bob Hart 
2946 Merriman Road 
Medford, OR 97501 

Compiler Wanted 
Is there a Basic/ Fortran compiler 

for Z80 code that will run on an IBM 
370 under MBS(DOS) or on VAX? 

Richard Kainz 
307 NE 5th St. 

Gainesville, FL 32601 

Two Many 
I found an error in Program Listing 2 

of the "Tee For Six" program (80 
Micro, August 1982, p. 164). Line 760 
contains two 4 l 4s in the data state­
ments. The first 414 should be 412. 

Carl Bevington 
1857 East Third St. 

Salem, OH 44460 

PHONFIND Fix 
The program PHONFIND from the 

June/ July 1982 issue (page 358) re­
quires initialization before use. Simply 
run the following one-line program: 

10 OPEN"O",l,"NUMBER/ SEQ.BOB": 
CLOSE: END 

Then use PHONFIND exactly as 
printed in the magazine. 

PHONFIND will run out of string 
space if you store long names and num­
bers . The following changes will also al­
low you to store more names: 

25 CLEAR5000'For 48K , CLEAR 6384 
1000 ?TAB(24)" SELECT FUNCTION" 

Add Line 3015 to prevent a Bad Sub­
script error in 3020. 

3015 IFKK = 200THEN? 
" Array Full. ' ' :GOT03040 

- Eds. 
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NEW LOW PRICE-$99.50 

How else can you describe the t:xatron Stringy Floppy system? You could 

say that it's an under $100, compact, reliable, robust, high-speed, 
computer-contro lled, easy-to-use, well-supported alternative to d isk 

drives, for a Model I or Ill TRS-80 -simply amazing ! 

Amazing Technology 
Based on a specia l end less-loop tape ca r tridge, called a Wafer, the 
ESF system was designed specifica lly for computer data storage. 

The direct-drive transport mechanism has only one moving part, 
and data is transferred to and from the tape at a rate o f 7200 baud. 

Amazing System 
Thousands of ESF buyers have been amazed by 16K programs loading 
in less than 20 seconds; au tomatic verification o f saved programs; up 
to 70K by tes, and 99 files, on a si ng le Wafer; a ROM opera ting system 
(RAM based in Model Ill); no need for an expansion in terface; and 1-year 
parts and labor warranty. 

Amazing Support 
With an ESF system you don' t j ust get a piece of hardware, you get total 
support with hundreds of user workshops; dozens o f high-quality, reason­
ably priced programs (such as Electric Penci l 2.0, Electric Spreadsheet, 

Fi le Management System and Technica l Word Processor); access to 
hundreds of FREE public-domain programs; an @NEWS user 

column in 80-US; @LOAD program magazine; and a 
to ll-free in formation line. 

Amaze Yourself 
To see for yourself how amazing the ESF sys­
tem is, or for more detailed informat ion, call 
us to ll-free at 800·538·8559 (inside Cali­
forn ia 408·737-7111) and take advantage 
o f our 30-day money-back return policy. 
Copies of the 80-page m anual are available 
for $4.95 (wh ich you can credit towards an 
ESF), and while you 're on the line ask about 
our equally amazing 64K RAM / ROM board 
for the Model I. 

excellence in electronics 

exatron 

,,.. 93 

181 Commercial Street, 
Sunnyvale, CA 94086 
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For Sale 
I am writing in response to a plea for 

information regarding a card reader for t---":lr 

a Model llI ("80 Aid," March 1982). I 
don't know of any companies that pro­
duce such a product but I have built one -._ \I:> 
on my own. I have also designed a 5 I 2K !=::f~-----==----j~r.ml~L~ 
byte interface for the TRS-80 Model I I ~-------------~ 
also have developed a modification for 
the Model I that increases cassette 1/0 
up to 5000 baud. 

At the moment I am looking for a 
company that will produce these prod­
ucts at a low cost. Since I am only 15 
and spend most of my time with my 
5 I 2K Model I TRS-80 with one Win­
chester hard disk and five drives, I 
would never be able to hold a job that 
wasn't computer oriented. I will sell 
plans to all of the aforementioned items 
plus an operating system that I wrote 
last year and a speed-up modification 
that gets the Model l going at about 
4.65 MHz. I am now working on a plot­
ter-printer which uses a simple language 
to operate it. 

lf anyone is interested in any of my 
products, feel free to write me. 

Paul Posner 
17 Durham Drive 

Dix Hills, NY 11746 

Unwanted Spaces 
I have a request for aid concerning 

TWOHAF: renumbering works well, 
but it adds one, two, or three spaces af­
ter each transfer statement (GOSUB, 
GOTO, and so on); it even adds them 
when the transfer is at the end of a line. 
How can I stop the renumbering from 
adding the spaces? 

Jack Baker 
Rt. 1, Box 19-H 

Morningview, KY 41063 

Missing Listing 
It looks like the cutting room bugs 

are at work again! In "Tee For Six" 

(August 1982, p . 156, Program Listing 
5) the end of line 300 got hacked off. 
See Listing l for the rest of the listing. 

Joseph Cook 
6618 Airline Ave. 

Urbandale, IA 50322 

Paper Tiger Hunt 
l would like information on in terfac­

ing a Model I to an IDS-125 printer (the 
Paper Tiger people). Microcomputing 
ran an article on interfacing an 
IDS-440, but the IDS-125 is slightly dif­
ferent. l would appreciate any help. 

Charles M . Greenawald 
24 Bay View-Paradise Bay 

Bradenton, FL 33507 

Replacement Parts Needed 
I own a Base-2 Model 800 dot matrix 

printer. The belt that drives the print 
head's roller cam is worn and is in need 
of replacement. Unfortunately, Base-2 
is no longer in business. Where can I 
find replacement parts for my printer? 

Bryan Headley 
5808 Melstone Drive 
Arlington, TX 76016 

10, 9, 8 ... 
One of my hobbies is model rocketry. 

I'm having trouble devising a program 
for the Pocket Computer that finds the 
center of pressure and center of gravity 
in my rockets. Can anyone help? 

Rudy Arispe 
139 Idell Ave. 

San Antonio, TX 78223 

300 FORI=58T068STEP2:SET(I,13) : NEXTI :A=34:FORI =34T058STEP4 :SET(I 
,A) :SET(I+34,62-A) :A=A-l:NEXTI:A=25:FORI=70T078STEP4:SET(I,A):SE 
T(I-21,48-A) :A=A-l:NEXTI:A=20:FORI =90T0106STEP4:SET(I,A) :SET (I-7 
9,36-A) :A=A-l:NEXTI 

Program Lis1i11g I 

MX-80 Aid 
MX-80 users have probably found 

that the form feed button doesn't ad­
vance the paper to where they want it. 
The solution is to use the line feed but­
ton to step paper to the stopping point 
wanted; turn the printer off, then on 
again. Presto! Form feed where you 
want it. 

If anyone knows how to program 
the MX-80 to line-feed increments of 
I / 72 11 

, I would appreciate knowing 
how it's done. 

John Wilson 
3 Kelldon Drive 

Felton, CA 95018 

TRS-80 Interface Wanted 
I am interested in a software/ 

hardware modification and interface 
package which will make the TRS-80 
Models I and Ill simulate an IBM 3278 
CRT in a SNA and SDLC environment 
using dial-up facilities. 

If anyone has such a modification or 
anticipates developing one, please con­
tact me. 

Carl Hess 
1105 Hamilton SI. 

Allentown, PA 18101 

Powerful Printing 
I am responding to Al Peponis' letter 

"Automatic Troubles" ("80 Aid," 
June/ July 1982, p. 23). The solution to 
his problem is to enter SX in the subsys­
tem of Electric Pencil. This eliminates 
the extra line feed. 

I've used the technique suggested by 
John Parker ("Print Whiz," 80 Micro, 
February 1982) with my Model I and 
MX-100 to send printer control codes to 
the printer while in Electric Pencil. It 
really works great for condensed or ex­
panded print insertions, double strike, 
and so on. 

I created a module describing the 
control functions, then zapped the hex 
values to the disk file using Disk Editor 
by Instant Software. I load this module 
first, then transfer the codes down to 
my text as I need them. Right justifica­
tion and line length have to be forced by 
carriage returns because the program 
assumes normal word length. It gives 
more class and emphasis to a letter. 

R.G. Brooks 
9701 Meadowview Road 

Richmond, VA 23229 
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Words are not enough. 

Experience goes beyond words. We believe adven­

~res shou ld too. T he Asylum Series is Med Systems' 
premiere line of 3-D graphics adventures for the 
TRS-80 and IBM persona l computers. What is an 
Asylum? An Asylum is a real- time simulation that 
takes place in a building wi th 1500 locations . Both are 
inhabited by crazed inmates, sadistic guards, and evil 
doctors. Your goal? ESCAPE! 

Our 3-D graphics are recogni zed throughout the in· 
dustry for t heir machine- language speed and clarity. 
Hallways recede into the sc reen as though you are ac· 
tually there. Doors open and cl ose . Beds, desks, and 
other inmates are d rawn on the screen. Instantaneously! 

Asyl ums understand complete sen­
tences, not just choppy one and two word 

4ii•~lcommands. Sentences like "Drop every· 
hing on the desk except the matches" are 

interpreted and acted on instantly . Fur· 
ther, the command " VOCABULARY" will 
show you the entire dict ionary, eliminat· 
ing the need to second-guess program de­
signers you have never met. 

But don't take our word for it. See the 
reviews in '80 M icrocompul ing (Feb. 1981 , 
Aug. 1981, May 1982). And remember, 
Med Systems offers to refund your money 
if you aren't sat isfi ed . Just retu rn the 
game withi n 14 days of rece ipt. 

A lthough Asyl um II is the sequel to 
Asyl um I, you need not have played one to 
play the other. Asy lum I and Asylum II re · 
quire at least 16K of RAM, and are avail · 
ab le on tape or disk (please specify). Hint 
sheets are avai lable for each Asylum for 
$1.00. 

As lum I
'--......--...:' 
~~'-II (cassette or diskette) $19.95 

Asylum II 
(cassette or diskette) $19 .95 

Asylum I & Asylum II 
(one diskette) . . . . . . . . $34.95 

MED SY EMS SOFTWARE ~83 

P. O. BOX 3558 CHAPEL HILL, NC 27514 
TO ORDER, CALL 1-800-334-54 70 

Or see your dealer. 



32 FLAVORS 
IN LOW COST COMPUTERS 

CP/M 64K 

The Mod Il l Plus C/ 140 system is an 
exci t ing new personal and small busi­
ness computer that is both CPM & 
TRS-DOS com pati bl e. 
• 80 x 24 Display for CP/ M 
• 	64K Bytes RAM Memory 
• Microsoft BASIC lan guage in ROM 
• Inte rn al Z80 ROM Diagnost ic 
• Z80 processor. 2MHz 
• 4MHz speed up opt ion 
• 	64 x 16 sc reen-TRS-DO S-.DOS+ 
• Coo ling system 
• Paral lel printer interface inc luded 
• Anti-glare screen 
• Cassette interface 
• 2 Interna l 40tk Disk Dri ves 
• Com patible with TRS-80® Model Ill 

- RS-232 se ria l interface option. 
CPM app licat ions software such as 
Wordstar. Datastar and Mailmerge 
launch th is computer system into the 
small business and word processing 
ma rketplace . Includes Software & Dig ­
ital Resea rch CP/ M 2.2 & user's man­
ua l. 

Optional CP/ M2.2 	 Mod. Ill Plus 140 CX 

MOD Ill PLUS 140 
Computer consists of 48K bytes 
memory and a double density, 
dual disk drive system. The sys ­

PRICE TOO 
LOW TO PRINT 

MOD Ill PLUS 240/280 
Double or Quadrup le you r stor­
age capac ity to 700 o r 1.4 mega­
bytes. These mach ines have all of 

tem is ful ly compatible w ith the the features of the MOD Ill PLUS 
Radio Shack® DOS and periphe­ 140 and expanded storage. The 
rals . Get 178,000 bytes of memory 240 has double headed 40 t rack 
storage per disk . drives, while the MOD 111 PLUS 

280 has dou ble headed 80 t rack 
drives . 

PRICES FROM $1999 

MOD Ill PLUS B/140 

Especially designed for Bus iness applications. 
Same as Mode l 140 and includes anti-g lare 
sc reen, speed-up enhancement, RS-232 inter­
face cooling unit and more. Also inc ludes FREE 
business software package. 

WORD PROCESSI NG 
We are also offer ing a discoun t cert ificate enti­
t ilin g the purchaser to NEW SCRIPT by Pro Soft 

FREE SOFTWARE 

ACCOUNTING PACKAGE 


• ACCOUNTS RECEIVABLE • INVENTORY/SALES • GAMES 
• ACCOUNTS PAYABLE ANALYSIS • EDUCATION SOFTWARE 
• GENERAL LEDGER • PAYROLL • DOS PLUS 3 3 

•	 INCLUDING AUDIO SELF ­
LEARNING CASSETTE 

WINCHESTER HARD DISK 
Our desk top business com puter system, with 
approximately 5.7 megabytes of on line storage. 
The system incl udes a 5 megabyte Winc hester 
ha rd disk drive for ultra-fast business require­
ments. An 80 track dual head disk d ri ve is used 
for bac ku p and for convent iona l f loppy disk oper­
ation . 

$4999 
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40 track . 

32 FLAVORS 
IN ADD-ONS AND KITS 

MTI DOES IT. Ou r CP/ M 64K turns you r 
TRS-80 Model Ill into two computer sys­ CP/M-64K 
tems, with memory upgrade to 64K and an 
80" x 24" column video card , you wil l convert 
you r computer to a CP/ M base mach ine. 
LIKE THE BIG BOYS. That means you can 
access the si ngle largest body of microcom­
puter software used by compan ies like Xer­
ox , Osborne. Eag le , Apple, Cromenco etc . 
What is better, is that you can swi tch back 
forth between TRS- DOS and CP/ M modes. 
and our own Z-80 d iagnost ic mon itor. 
SIMPLE INSTALLATION. The CP/ M 64K 
system p lugs di rectl y into the TR S-80 CPU 
board . You are ready to go! 
HUNDREDS OF APPLICATIONS. You have 
available li tera ll y hundreds of prog rams writ­
ten for many mini and micro compu ters un ­
der CP/ M opera ting system. 

CP/M 2.2 

ADD-ON WINCHESTERS 
 OVER 100 AUTHORIZED SALES AND 

SERVICE CENTERS 

CALL 714-979-9923 


for the center nearest you 

MICROCOMPUTER T ECHNOLOGY INC. 
3304 W. MACARTHU R, SANTA A NA . CA 9 2704 
(7 14) 979- 9923 •TWX 9 10-595-1902 M TIS NA 

U.S. PRICES F.0 .8. SANTA ANA 
CALIFORN IA ANO MAY VARY BY AREA 
CP/ M 1s a reg1sternd trademar of D1g1ta l Resea rch Inc 
TRS-80 • ts a registered trademark ot Tandy Co'p 
M T I 1s a reg1s tred trademark o f Mi crocomputer 
Technology INC 

INTERNAL DISK DRIVE KITS 


INCLUDES 
DOS PLUS 
OPERATING 

SYSTEM 
5100 VALUE 

A new low cost in ternal disk kit is ava ilable to expand your 
storage capab il ity . With this kit. you may expand your 16K 
TRS-80® Mod 111 computer. Includes: 1-MTI 
double density d isk drive, power supply, control ler, cab­
les an d DOS PLUS operat ing system. 

~ 
- ·k 

Add 5., 7. 5., or 11. megabyte hard 
disk drive to any Model 111. The com­ From 
plete self contained un it includes a 
Winchester dr ive, controller, power 
supply cool~ng system and cables in $1 999 
an att ractive enclosure. 

EXTERNAL DISK DRIVES 

Add-on disk d rives for 
th e Mode l I and 111 are a­
va ilab le in 40 and 80 
track , single and double 
head configurat ions. 
Contact MTI or a local 
authorized dealer. 
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The GAMER'S CAFE by Rodney Gambicus 

They 
came 
from 
beyond ­
Missoula 
So there we were, in Winthrop's old 

Ford Econoline van, with comput­
ers on top of computers in the back. 
We had trouble adjusting the weight 
load. To even things out, we bought 
another Model III and four more Col­
or Computers. The dealer was so en­
thusiastic about our purchases that he 
threw in two Pocket Computers to 
boot. We put those in the glove com­
partment. I think they're still there. 

With the van packed, we were on the 
road. As we traveled from Boston to 
Montana, we stopped at every soft­
ware store on the way and bought ev­
ery game imaginable. We took turns 
reading documentation and driving. 
We met lots of people on the way. We 
were pulled over 27 times by knowing 
motorists who spotted our bumper 
sticker, "Honk If You're a Beeper." 
We were honked at 1,249 times-1,248 
for the bumper sticker and once for 
running a red light. That was in Cham­
berlain, SD. T he kid on the bicycle 
who honked at us was wearing a cow­
boy outfit and a sheriff's badge. Not 
being sure of his range of authority, we 
kept going and didn't stop until we got 
to the Radio Shack store in the Rush­
more Mall in Rapid City, SD. 

We opened the first Gamer's Cafe in 
Missoula, MT. We picked a storefront 
location on South Higgins Ave. in the 
city's downtown section, parked at a 
meter in front of a sporting goods 
store, opened the back and side doors 
of the van, put a few card tables in the 
parking space behind us, plugged the 
computers into a diesel generator, and 
raised our grey and black Gamer's 
Cafe banner. 

KGVO, a local radio station, inter­
viewed us and ran a small piece about 
the cafe on their noon news. By 12:30 
every computer was in use . The people 
waiting in line for a computer read our 
pamphlet describing the difference be­
tween adventure games, arcade-style 
games, strategy games, and simula­
tions . By the time a computer was free, 
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they understood all they needed to 
know about playing games on our 
TRS-80s. 

We were in business ... for a short 
whi le. 

* * * * * 
While they played, Winthrop and I 

opened the mail: 

Help!!!!!! I recently bought Balrog 
from Adventure lnternational's Maces 
and Magic series for my Model Ill. As 
you probably know, you buy the Mod­
el I disk and use TRSDOS's Convert 
command to use it on the Model Ill. 

The instructions for converting the 
first disk are good, but all they tell you 
for converting the second disk is, "Do 
the same for disk B." This is where the 
problem starts. There is a data file on 
disk B that is password protected and 
the instructions do not include the 
password needed. Can you help? 

Tim McGrath 
161 7 Washington St. 
Newton, MA 02165 

Of course we can help. That's why 
we're here, no matter where "here" 
happens to be. Winthrop and I know 
more about TRS-80 games than Carter 
knows about peanuts. 

Winthrop got right on this one, and 
called his secret connection in Al's tech­
nical department. This techie, Shallow 
Tongue, told Winthrop that you should 
have no problem converting the two 
files, Rooms and Situatio, using 
TRSDOS 1.2 or 1.3 if when the pass­
word is asked for you just press enter . 

Adventure International has a tech­
nical assistance line. If Tongue's ad­
vice doesn't help, call (305) 830-8194, 
Al's technical line and they'll work the 
problem out with you. 

* * * * * 

Jim Daniel (no relation to Jack) 
(Winthrop made me put that in) sent us 
a patch for using the Alpha Products 
joystick with Leo Christopherson 's 
(hail King Leo) (Winthrop again) Voy­

age of the Valkyrie . When keyed in this 
patch will let you use the Alpha joy­
stick to control the arcade part of the 
game: 

248 GOSUBIOOOO:CLEAR:AA% = 20000: 
GOSU B2000 
I 0000 A = PEEK( 16548) + 256• PEEK( 16549) + 
286 :POKEA + 56,219:POKEA + 57,0:POKEA 
+ 58,47:POKEA +60, 16:A = A + 382 
10010 FORl = A + 5TOA+61:READB:POKEI, 
B:NEXT:RETURN 
10020 DATA219,0,47,230,15, 14,20,254, 1,202, 
37,64, 12,254,9 ,202,37,64, 12,254,8,202,37 ,64, 
12,254, 10,202,37,64,12,254,2,202,37,64, 12,254, 
6,202,37,64,12 ,254,4,202,37,64, 12,254,5,202, 
37,64, 14, 15,201 

Jim tells us that if your joystick has 
not been modified, the 16 POKEd in 
line 10000 should be changed to a 3. 
And, of course, save the modified pro­
gram before running it. Thanks Jim. 
Say hi to Jack. 

* * * * * 
Winthrop was laughing as he handed 

me this next letter: 

I am struggling through my first ad­
venture, Raaka-lu. ft took me three 
weeks to get into the temple and get out 
with loot worth 25 points. What infuri­
ates me is that doggone door in the sec­
ond room. I can't get to it because of 
the snake pit in the way. The great 
bronze gates on the west wall are un­
openable, too. I've tried eve1ything I 
can think of I'm getting desperate. 
Please help. I'm going crazy . .. crazy 
. . . crazy. 

David Rood 
Route 9 Box 265 

Cumming, GA 30130 

Now, Winthrop was laughing be­
cause he was once in the same predica­
ment, but worked his way out of it. 
When we first opened the Gamer's 
Cafe, we decided not to hand-hold any­
one through an adventure. Winthrop's 
argument was, "No one helped me." 
True. But there is only one Winthrop, 



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

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

and sometimes normal people need help 
getting out of a tight situation. 

Your problem is less of a problem 
than you think. The door and bronze 
gates are usele s to you. Winthrop say 
you are sniffing up the wrong tree. 
Yeah, well, Winthrop al o says that a 
penny earned is not much of a profit 
margin . Some day we might compi le a 
book called The Not Ve1y Famous Say­
ings of Winthrop Luzerdraw. Then 
again maybe we won't. 

By the way, David , how would you 
like to double your points? After you 
get out of the temple go back to where 
you began the game. Then go west four 
times, and south another four times. 
Oh-Winthrop says that the dense, 
dark and damp jungle will get impor­
tant to you at that point. 

* * * * * 
I think we're in trouble. The Gamer's 

Cafe van has attracted quite a crowd in 
the street and on the sidewalk. The po­
lice are talking to Winthrop about ven­
dor's permits, creating a disturbance, 
and interfering with all sorts of things. 

Common sense tells me we don ' t 
have much time, so quickly: Shallow 
Tongue told Winthrop about some 
new Al games in the works. Last Days 
of Saigon will be Al's first realistic ad­
venture. It is based on the actual events 
leading up to the American withdrawal 
from Vietnam in the 1970s. Last Days 
of Saigon was written by Jyym Pear-
on, author of Escape from Traam, 

Curse of Crowley Manor, and Earth­
quake: San Francisco 1906. 

Starflite fans (and there are many of 
us): Al will soon do a bit of customiz­
ing. Shallow Tongue tells us that the 
program will remain the ame, but the 
packaging wi ll be dressed up to include 
all kinds of goodies to make playing 
the game even more fun. 

Also in the planning stages is an in­
teractive story called Nightwalker­
da dee dum dum. The plot places you 
at a drug-infested waterfront. Your 
assignment is to provide the local po­
lice with enough evidence to make a 
successful bust ... 

And speaking of busts, Winthrop 
and one of the police officers have 
struck an agreement. We can either 
fo ld our tent and go, or they'll fo ld 
our tent and take us . Winthrop wise­
ly opted for the fi rst choice. So it 's 
off again, fellow game players . See 
you next month from somewhere 111 

America.• 
.,.see list ol Aelverlisers on Page 455 

YOUR TRS-80®...0UR BASIC BOOK, 
THE PERFECT COUPLE 

LEARNING TRS-80 BASIC starts where the Radio Shack® 
getting started manuals end , fulfi ll ing the needs of 
elementary and intermediate level users. If you own or 
have access to a Model I, 11/16, or Il l, our 544 page BASIC 
book is a necessity. 

IT'S SIMPLE 
We receive testi monia ls every day commenting on the 

simpl icit y of this book. 


• 	 "ve ry wel l organized... carefu l step-by-step progression .. 
-R.G ., Oxnard, CA 

• 	 "ext reme ly logica l progressi on and excel len t explanations.. 
-J.S., Pacifica, CA 

• "easy reading style" -J .B., St. Louis Park, MN 

In fact we th in k it is so simple that.... 


WE GUARANTEE IT 


@J~~~~~ 
Try LEARNING TRS·BO BASIC tree for 15 days and II you don't agree lhat rt is as simple 
as we and users like yoursell a'e saying. lhen send back the book in saleable cond ition 
and pay nothing 

Call and order today (800) 854-6505 our 24 hOu r order hot line 
(714) 588-0996 our Cal i f. (8am-5pm) order line 

Please send me LEARNING TRS-80 BASIC on a 15 day FREE 
examination. At the end of lhal time, I will send payment. plus 
postage and handling. or return the book and owe nothi ng. On 
all prepaid orders . Visa or MasterCard charges. publisher pays 
postage and handling, send $19.95 only (Calif. residents add 
6%) -same return guaranlee. Offer good in USA only. 
Payment must accompany orders from P.O. Box numbers. 
Name of individual ordering must be filled in. 

NAME 

ADDRESS 

CITYISTATE/ZIP _______________ 

CH ECK VISA MASTERCARD 

ENCLOSED ACCOUNT# .-I,.1-1....-rl-,l.--rl-,l.--rl-,l-r-r--r--.-r-r-~ 


~ '"coMPUSOFT• SIGNATURE 
~ PUBLISH IN Cj 

P.O. Box 19669 Dept. F San Diego, CA 92119 

CompuSoft Books are a11aitable al your local computer and book stores. Allow 4 to 6 weeks for del ivery. 


TAS-80 and Rad io Shack are registered Trademarks ot Tandy Corporat ion 	 ..-365 
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SOFT BITS by Roger Fuller 

One of the most powerful features 
of Level II is the ability to format 

printing with a Print Using statement. 
As useful as this statement is, it does 
not allow left justification of a format­
ted number. The routine presented 
here illustrates one way of solving this 
problem. ~~~~~-~~~~---~-~ 

The ROM Call OFBEH formats the 
binary number loaded in the reserved 
area of RAM starting at 411 DH, or 
4121H if it is an integer. The type 
(length) of the binary number must be 
stored in 40AFH. Upon exit, the Print 
Using buffer that starts at 4030H con­
tains the ASCII string. The accumula­
tor contains the format information. 
The following table is a li st of the for­
mat bits. 

Bi t 0 Exponential notation 
Bit I Reserved 
Bit 2 Trailing sign 
Bit 3 Sign 
Bit 4 Leading$ 
Bit 5 Leading• 
Bit 6 Commas 
Bit 7 Edit 

Print Using 
explored 

The machine code gets the data ad­
dresses from Basic via the CALL 
OA7FH. This information is then 
transferred to the ARITH area. The 
ROM Call that does this for single­
precision numbers is 09BIH . If you 
want to transfer an integer or a double­
precision number, you must use 
another Call. 

After the binary number is loaded 
Setting the bits sets the edit option. 

You can experiment with different 
combinations by changing the ap­
propriate data elements in your Basic 
program. 

into the correct place in RAM, the 
NTF (Number Type Flag) at 40AFH 
must be set. A ROM Call at OAEFH 
sets the NTF for a single-precision 
number. 

SOIT BITS Reader Survey 

I. Which TRS-80 do you own? 

2. Do you own a monitor program? Which one? 

3. Do you own an assembler? Which one? 

4. Do you own any books on Assembly language? 
Please list them in order of their usefulness. 

5. What do you like best about my column? 

6. What do you like least about my column? 

7. What would you like to see in future columns? (Be speci fic.) 

8. How many lines of Assembly code have you written? 

9. What is your education? 

10. What do you use your computer for? 

Now the accumulator must be load­
ed with the format information. I used 
a 192, which is bit 7 and bit 6 set to for­
mat commas. Finally, the format spac­
ing must be loaded into the BC register 
pair. The B register contains the 
number of spaces to the left of the 
decimal point and the C register con­
tains the number to the right plus one. 

A Call to OFBEH lets the ROM do 
its work. And work it does. Print Us­
ing can be the most time consuming of 
all the non-l/O Basic statements. After 
the formatting is done, the buffer con­
tains the right-justified ASCII string. 
The next task is to find the first 
nonblank character. We fi nish by out­
putting the string followed by the ap­
propriate number of spaces . 

The HL register always contains 
4130H upon exit from OFBEH, and the 
ASCII string is always terminated by a 
zero byte. This allows CALL 28A7H 
to handle the output easily. But that 
would be for a right-justified, not left­
justi fied output. 

To accomplish this task, the accum­
ulator is loaded with a space and a nine 
count is placed in the B register . 
CKSPSl scans for the nonblank char­
acter. If the first character output is 
not to be a space, add a LD A,(HL) to 
reset the accumulator after the loop 
falls through. 

PRINTI uses 033AH to print the 
characters on the screen and update the 
cursor location. The ASCII string is 
sent out until it finds the zero byte. 
Since the output lengt h is nine and was 
reduced one for each character sent 
out , it is used to determine the number 
of spaces to send out. The CP checks 
for the no-spaces-to-send condition. 

This routine can help you explore 
the mysteries of the Print Using state­
ment. The code has to be placed in a 
single-precision array for a change of 
pace. You can build it into a Basic 
string since it is relocatable and meets 
the other requirements of "no zero 
byte" or "32 byte" in its code. Also, I 
left the code capable of being shortened 
two bytes . 

So you can help me meet your needs 
better, please answer the following 
questions and send them to me at 630 E. 
Springdale, Grand Prairie, TX 75051. 
Your responses will be sincerely ap­
preciated.• 
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Just fi ll in the a ttached reply cards and drop them in the mail. Or call 

That's toll free-1-800-258-5473. 


That number again 

That's 
 11§ 2~§@4 

Operators are standing by (during business hours, of course). 
MasterCard and Visa accepted. (American Express, 100.) 

Yo ur Anniversary Issue and LOAD-80 Companion will arrive by the 

end o f November . 


L------=---* Use of this product in the shower is not recommended by the publisher. 
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?-?~ 31n '83! 

And to celebrate we're publishing a special 
ANNIVERSARY ISSUE, 

containing 
* all new articles & programs . 
*over 500 pages of the same high 80 MIC RO qual ity . 
* dozens of games and programs for your computer. 
* exclusive articles by well -known aut hors. 
* the most in-depth coverage of the Color Computer yet. 
* tutoria ls on having peripherals and software. 
* page after page o f Christmas specials fro m 80's advertisers. 
* a 3-year 80 MIC RO index-annota ted and cros -referenced. 

And in every issue of 80 MICRO you'll fi nd the 1st and only 

3-D COLOR STEREOSCOPIC 
COMPUTER GAME! 

And to go with it-your very own pai r of 3-D glasses wi ll be bound 
into every issue. This is an anniversary issue you won't want to miss! 

A._..,,,.. And this amazingly versatile Anniversary Issue can go anywhere* with 

... 

you. Fi ts easily in your briefcase or your purse. Lies nat in your 
knapsack. Rolls up to fit snugly in your glove companment. Stores on 

----- any bookshelf. Looks great on any coffee table. 
~""'IRi•-.... You can also get the amazi ng Special Edition LOAD 80 Companion to 

the Anniversary Issue. All those games and programs, just waiting for 
you to load. No more keyboarding. No more debuggi ng. No more:....._._,,.. · 
hassles. 
You 'd expect special editions of this quali ty to cost you hundreds of 
dollars. (Well , maybe dozens.) But fo r a limi ted ti me only, you can get 
the 80 MICRO ANNIVERSARY ISSUE fo r only $5.95 . That's 
right- $5 .95 And the LOAD 80 Companion is just $9.95 for cassette 
$19.95 for noppy disk. 
Note: This is an extra issue and will not be included as part of your 
regular subscription. So call today and order your very own 
Anniversary Issue and LOAD 80 Companion. Or give them as gifts. 
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SOFT BITS 


Program Lisring I 

10 ' PRINT USING FORMAT DEMO BY ROGER FULLER PUBL IC DOMAIN 
20 GOSUB 100 ' LOAD MACH INE CODE 
30 DEFUSRl = VARPTR( A(0) ) 'USE POKE FORMAT IF NOT DOS 
40 1 

50 A = RND(9) * 1000 - 1000 + RND (32767 )/100 
60 IF USRl (VARPTR(A)) THEN PRINT 
70 GOTO 50 
80 I 

1 00 DIM A#(l2) 'RESERVES 52 BYTES 

110 A = 0 X 0 : SUM = 0 ' INITIALIZE VARIABLES 

120 FOR X = 0 TO 51 

1 21 READ A 

122 SUM = SUM + A 

123 POKE VARPTR( A(0) ) + X, A 

124 NEXT 

130 IF SUM <> 4775 THEN PRINT "ERROR" : STOP ELSE RETUR 

200 DATA 205, 1 27 , 10, 205 , 177 , 9 , 205 , 239 , 10 , 62 

210 DATA 192: ' FORMAT TYPE 

211 DATA 1 

220 DATA 3 : ' DIGITS AFTER D~CIMAL POINT INCLUDING POINT 

230 DATA 5 :: d99 PR I NT "N UMBER IS TOO LARGE PLEASE REENTER ": GOT 

0 220 

240 CLS : PRINT "THE ANSWER IS ": S=l5 

250 FORN=lTOLEN(A$) 

260 A#=VAL(MID$(A$ , N, l))+C# : D#=A# :A# =A#/B# 

27 0 IF Ai=INT(A # ) THEN C#=0 : GOTO 300 

280 IF A#<l THEN C#=D#* l 0 : A#=0 : GOTO 300 

290 IF A1<> INT(A#) GOSUB 330 

300 C$=STR$(A#) : PRINT @S , RI GHTS(CS, l ) : S=S+l 

310 NEXT 

320 GOTO 370 

330 A#=INT(A#) 

340 C#=D# -( A#*B#) 

350 C# =C#* l 0 

360 RETURN 

370 PRINT@S , " . ";:S=S+l: A# =0 

380 A#=A#+C#:D#=A# 

390 IF S=8~0 PRINT "THATS THE ANSWER TO 800 DIGITS!" : END 

400 A#=A#/B# 

410 I F A#= I NT(A#) : CS=STRS(A#) : PRINT@S , RIGHTS(CS , l) :END 

420 I F A# <>I NT(A#)CS=STRS(INT(A#)) : PRINT@S , RIGHTS(CS , l) : S=S +l : C# 

=D# - (INT(A#)*B# ) : C#=C#*l0 

430 A#=0:GOTO 380 

440 **** SUBTRACTION l DIGIT AT A TIME******* ******** ***** **** 

450 DEFINT A- Z: DIM A( l05) , B( l 05) 

460 PRINT " ENTER ANY POSITIVE WHOLE NUMBER UP TO 105 DIGITS LONG 

:" 

470 INPUT A$ 

480 IF LEN(AS ) >l05 PRINT "THE FIRST NUMBER ENTERED I S LONGER THE 

N 1 05 DIGITS PLEASE REENTER ": GOTO 460 

490 PRINT"ENTER THE SECOND POSITIVE WHOLE NUMBER UP TO 1 05 DIGIT 

S LONG :" 

500 INPUT BS 

510 IF LEN(B$)>105 PRINT "THE SECOND NUMBER ENTERED IS LONGER TH 

AN 10 5 DIGITS PLEASE REENTER": GOTO 490 

520 IF LEN(A$) >LEN(BS) THEN B$=STRING$(LEN(A$) - LEN(B$) ,"0")+8$ 

530 IF LEN(B$) >LEN(A$) THEN A$=STRING$(LEN(B$) -LEN(A$) , "0" ) +A$ 

540 FOR N=LEN(A$) TO l STEP-1 

550 A(N) =VAL(MID$ (A$ , N,ll) 

560 B( N)=VAL(MID$ (B$ , N, l)) 

570 T=A(N)-B(N)-B 

580 IF T<0 THEN B=l : T=T+l0 ELSE B=0 

590 C$=RIGHT$(STR$(T) , l)+C$ 

600 NEXT 

610 IF B=l THEN H$=A$ : A$=B$:B$=H$:B=0 : C$ ="" : S$=" -":GOTO 540 

620 PRI NT "THE ANSWER IS "S$+C $ 

630 END 

640 *****ADDITION l DIGIT AT A TIME (2 ARRAYS)** ************ 

650 PRINT " ENTER THE FIRST POSITIVE WHOLE NUMBER UP TO 1 05 DIGIT 

S LONG" 

660 INPUT AS 

670 I F LEN(A$) >10 5 PR I NT " NUMBER IS TOO LARGE PLEASE REENTER ":GO 

TO 650 

680 PRINT " ENTER THE SECOND POSITIVE WHOLE NUMBER UP TO 105 DIGI 

TS LONG" 

690 INPU'l' BS 

700 IF LEN(B$)> 105 PRINT " NUMBER IS TOO LARGE PLEASE REENTER" : G 

OTO 680 

710 DEFINT A-Z :DIM A(l05) , B( l0 5 ) 

720 IF LEN(A$) >LEN(B$) THEN B$ =STRINGS(LEN(A$) - LEN(BS) , " 0 " )+B$ 

730 IF LEN(B$)>LEN(A$) THEN A$=STRING$ (LEN(B$) - LEN(AS) , "0")+A$ 

740 FOR N=LEN(AS) TO l STEP - 1 

750 A(N) =VA L(MIDS(A$,N,l)) Lisringcon1inut?S 


36 • 80 Micro, November 1982 



- . 1983 

Lts1in8 con1in11e1J SOFTWARE760 B(N)=VAL(MIDS(BS , N, l)) 

770 T=A(N)+B(N)+C 

780 IF T>9 TH EN T=T- 10:C=l ELSE C=0 

790 CS=RI GHT$(STR$(T) ,l )+C$ 
 FOR 
800 NEXT 

81 0 IF C=l THEN CS =" l " +CS 

820 PRINT "THE ANSW ER IS "CS 
 MODEL I/Ill . 
830 END 
840 ** ** *** MULT IPLICATION 1 5 *90: METHOD 1 5* 1 90 TIMES ****** 
850 DIM Ai(90) 
860 PRINT"ENTER THE FIRST POSITIVE WHOLE NUMBER UP TO 75 DIGITS 
LONG " 
870 I NPUT AS 
880 IF LE N(A $) >75 PRINT " NUMBER IS TOO LARGE PLEASE REENTER ": GOT 
0 860 
890 PR INT " ENTER THE SECOND POSITIVE WHOLE NUMBER UP TO 30 DIGI T 
S LONG" 
900 INPUT BS :I F LEN(BS) >30 PRINT " NUMBE R IS TOO LARGE PLEASE REE 
NTER" : GOTO 890 
910 IF LEN(B$) >1 5 THEN FS=LEFTS(BS , LEN(BS) - 1 5) : B#=VAL(RIGHT$(B$ , 
15 ) ) : GOTO 930 
920 F$= "": B#=VAL(BS) 
930 FOR N=LEN(AS) TO 1 STEP - 1 
940 A#( )=VAL(MID$(A$ , N, l)) 
950 NEXT 
960 FOR N! =LEN(AS) TO 1 STEP -1 
970 T#=A#(N) *B#+C# 
980 TS=STRS(T#) 
990 C$=RIGHT$(T$ , l)+CS 
1000 C#=VAu(LEFT$(T$,LEN(T$) - l)) 
1010 NEXT 
1020 CS=STR$(C# ) +C$ 
1030 AS(X)=CS : X=X+l 
10 40 IF F~= "" PR I NT "THE ANSWER IS "C$: END 
1 050 IF FS= "DONE " THEN A$=RIGHT$ (A$(0) , LEN(A$(0)) - l ) : B$=R IGHT$(A 
S(l ) , LEN(AS(l ) ) - l)+STRINGS( l 5 , "0") :B#=0:T#=0 : C$= "" : GOTO 710 
1060 B# =VAL(F$) : F~= "DONE" : C#=0 : C$= "": GOTO 960 
107 0 END 
1080 *********** * ** REVISED DOUBLE PREC ROOTS**** *********** 
1090 PRINT " ENTER ANY POSIT IV E NUMBER UP TO 16 DIGITS LONG " 
1100 INPUT A# 
1110 IF M>9 999 999 999 999 999 PRINT " NUMBER IS TOO LARGE PLEA 
SE REENTER " : GOTO 1 090 
1120 B#=Ai / 2 
1130 T# =B# *B# 
1 1 40 I F T;>A# THEN B#=B# / 2 : GOTO 1130 
1150 IF Til=Aii PR INT "THE ANSWER IS " B#: END 
1160 H#=B#*2 
1170 L#=Bii 
1 1 80 G#=(H# +L# ) / 2:T#=G#*G # 
1190 IF G#=H" THEN 1 220 
1200 IF T# >A# THEN H#=G# : GOTO 1180 
121 0 IF T#<A# TH EN L#=G#:GOTO 1180 
1220 PRI T "THE ANSWER IS "G# 

00010 ; LEl'T JUSTH'Y PRINT 
00020 ; 

0000 00030 ORG 011 
0000 CD71'0A 00040 CALL OA71'H 
0003 CDB109 00930 CAL L 09BlH 
0006 CDEl'0A 00950 CALL OAEl'H 
0009 3EC0 00960 LO A, 128+64 
OOOB 010305 00970 LO BC , 050311 
000E CDBEOf 00980 CALL OfBEH 
00 11 2121"41 00990 LO !ll,,412fH 
0014 3E20 01000 LO A, ' ' 
0016 0609 01010 LO B, 9 
0018 23 01020 CKSPSl INC HL 
0019 BE 01030 CP (HL) 
001A 28fC 01040 JR Z, CKSPS l 
001C CD3A03 01050 PRI "T l CAL L 033AH 
0011' 7E 01060 LO A, (HL) 
0020 05 01070 DEC B 
0021 B7 01080 OR A 
0022 2803 01090 JR Z, SPACEl 
0024 23 01100 INC HL 
0025 181'5 01110 JR PRINTl 
0027 BB 01120 SPACE! CP B 
0028 2807 01130 JR Z, EX IT 
002A 3E20 01140 LO A, ' 
002C CD3A03 01150 SPSl CALL 033AH 
0021' 10FB 01160 DJNZ SPS l 
0031 C39A0A 01450 EXIT JP 0A9AI! 
0000 01460 END 

Program Lis1i11g 2 

USING DEMO PUBLIC DOMAIN 

RELOCATABLE 
GET VARPTR 
MOV E TO ARITll 
SET SNG 
fORMAT COMMAS 
fORMAT #@ , ;#I . #! 
l'ORM1\T 

; CHECK !'OR ZERO 

; RETUR VALUE !, AST CllAR 

MICRO SCRIPT I h , !he proless1onat word processo r at an 
afforda bl e p11ce ! Fo1 novice and speed 1yp1s1s alike . Bells 
& wh1 s1les' You t11:: 1! A seuo"s mas te1p1 ece which I ill s lhe 
voi d man y p1og 1am l1b1 ar y . . . . $24 .95 

MANAGE MENT SYSTEM 11 rr-. . 1h e lull blown til es & labels 
p1ograrn w1lh "l1gh1n1ng Sor!' ' is here ! Fi les can be 
crealcd , added , updal ed . hs led. deleled 01 sa ved 10 tape 01 
pnn1e 1. Includes Merge. searc h 101al and labe l prin ltng 

. . . . . . . . . . ........ $24.95 

GENERATIONS IM, 1he Genealogy P1og1am. Trace your 

1ools m th e forma l 1ecogn11ed by genea logists worldw ide. 
Create you r lam1 ly tree and compile mlo1 ma 11on for all 
descendenls on !tie . . . . . $ 19.95 

MICRO SHORT IM, En1oy the convenience ol progr amming 
shorthand. 21 slatemeots and 9 commands at th t s11o ke 
ot a smgle key A mus! 101 an y p1 og1ammer ..... $14 ,95 

MICRO MATH I 1 
• an educa 101 endo rsed program now 

availabl e 10 1h e general public . f ou r basic malh lune.l ions. 
hone skills ol all ages Uniqu e graphics. lull d1mens1onal 
sound. Repoll ca rd 8 wrong ans wer 1etrit val. Pn n1e1 
ro ullnes in cluded ·---· ... $16.95 

SUPER LOG I~ . lh< uhnnalc log kcep1n g sys1em 101 
ama leur 1:1d 10 operato rs. Feat uie s colum n headings loun d 
1n co nvt! nl 1onal rad io logs, not hmg 1s le h ou t! fRH 
calls1gn dup hcat1119 pr ogram mclu ded . . $19 .95 

AMAIEUR RAO IO THEORY REVIEWs 1M Upgrade '"' 
cessfull y! Pass 1h e FCC Ea am . Over 950..., ol our cu s10me1s 
have pass ed' hpe11 ence an approac h 10 learning evi:n 
te11:1books cannol pruv1de . Speedy l ice nse Cl as.s . $74 .95 

I' 

MICRO-SO™ INC. 
E. 2665 Busby Road 

Oak Harbor, WA 98277 
1-206-675-6143 "' 132 
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KITCHEN TABLE SOFTWARE , INC. 

by David Busch 

K itchen Table Inc. first became lutely no options. The operating sys­
well-known for its line of user- tern will select a source and destination 

hostile hardware. Undocumented re- disk at random, choose a program (or 
set keys, monitors emitting x-rays at group of programs) to COPY, and per-
random intervals, and keyboards form the function. We found this DOS 
which sometimes became energized ,,,,,..;·::':. to be a real time saver. Unfortunately, 
with 110 volts made the early model ·"'·':;· it cannot be used with systems having 

TLit,~ ~i"~~si~;,~~:;.~o ~~~[he< ~~~;;,; fe~~~:~·~i~~;:' :~~c~'.~n DbSes a<e 

innovation whose time has passed: ~-------------~ equally easy to use. DICEDOS does 
"manufacturer-friendly" busi ness and nothing but simulate the rolling of six-
utility software. For example, the KTl sided or n-sided dice. NANODOS is 
accounting package automatically gen- like MICRODOS, only smalle r. 
erates a check payable to Kitchen Ta- KT I pU 11 S NILDOS is tinier yet, while the often­
ble Inc. and locks up the computer key- talked about NULL DOS has yet to be 
board until the check clears. seen on the market. ff 

Kitchen Table has also introduced a Wrap S Q 
new release of DROSSDOS (Version User-Hostile Business Software 
7 .6) which gives a whole new meaning The first of these programs is ''Noh0st iIe-ware 
to the term "user support." Purchas- Accounts," a comprehensive Very 
ers are expected to supply KTI with a General Ledger I Accounts Payable-
telephone number the company can Receivable package. The program 
dial to reach the user if Ki tchen Table comes with a hardware interface to a 
has any problems or questions . You >--------------------< BSR appliance controller module. I 
are required to develop your own doc- failed to see the need for such a fea­
umentation, help debug the operating I 1I I2 I 8 2, N D MW, FM T , SP W = tu re, but blithely connected the con­
system, and then share your efforts PASSWORD,NDPW =SECRET , trailer, following KTl's instructions. 
with the Kitchen Table research and K D N , K DD , SN = DISK I , CB F, When the Accounts Payable module 
development staff. US R, I CM D , UP D , IL F, C FW 0 , is initialized, the first thing it does is is-

DDSL = 17,DDGA = 2 sue a check for $249.95 payable to 
Single Dysfunction We won't waste time here explaining Kitchen Table Inc. Then, the program 
Operating Systems what all those options mean . I certainly seizes control of the lights and appli-

One of the first of these "manufac- don't understand them. If Apparat ances in your home (including air con­
turer-friendly" products is the new line was unable to provide a concise expla- ditioners, the furnace, and your auto­
of Kitchen Table "Single Function" nation in the NEWDOS80 documenta- matic garage door opener) until the 
Disk Operating Systems . Kitchen Ta- lion , there is little point in attempting it check clears, and the proper entry has 
ble Inc. research has revealed most at this point. been made in the General Ledger. 
TRS-80 owners rarely can use or un- DROSSDOS-COPY : I TO :2, I judged this to be a fairly fool­
derstand all of the sophisticated fea- PLE ASE,NFSD,URTS,KTUPEE, proof way of ensuring the software 
tures of most modern DOSes, such as IPS,DUF,WDD,HDIBS,AGAR vendor is paid for hi s efforts. How­
NEWDOS80, LOOS, or DROSSDOS. These copy options are relatively ever, KTI has finally come up with a 
The average user needs nothing more straightforward: practical anti-piracy measure as well. 
than an operating system allowing •PLEASE- Mandatory obeisance to Any time the program is copied, Ac-
booting and loading the latest imple- system. counts Payable senses this and issues 
mentation of Kangaroo or Dig Dug . • NFSD-No Format Source Disk. another $249.95 check . 

Single Function DOS was conceived •URTS-Use Recognizable Track No Accounts is the firm's first effort 
by KTl's head programmer, Zero Structure . at penetrating the burgeoning small 
" One-Tooth" Ree, a transplanted Sri • KTUPEE-Keep Trying Until Parity business market. Other less successful 
Lankan now living in the United Errors Eliminated . software companies have insisted on 
States. His first effort was UNODOS, •!PS-Ignore Protection Scheme. marketing packages conforming to ac-
which has a single function, TRACE. • DUF-Delete Useless Files. cepted accounting practices. Kjtchen 

Other SFDOS products are equally • WDD-Write Defective Directory. Table did extensive market research 
simple to use. Each can only perform • HDIBS- Hide Directory In Boot and found most business users prized 
one function, so the user does not have Sector. flexibility over accuracy. 
to worry about complicated syntax or •AGAR-Allocate Granules At Ran- All in all, No Accounts is an unusual 
disk-cluttering system overlays. Com- dom. package. It is designed for the small 
pare a typical program copying session With COPYDOS, the process is business person who has found it diffi­
with NE WDOS80, DROSSDOS, and much simpler . The correct syntax is cult to keep two sets of books using 
KTI 's new COPYDOS: COPY. This is used for both full-disk old-fashioned manual methods. These 

E W D 0 S 8 0 - C 0 PY: IT 0: 2 and single file copying. There are abso- programs automate the task, provide 
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greater control, and lend an air of legit­
imacy to the phoney set of figures. 

Eight programs make up the pack­
age. Four are used to generate the 
"public" set of books used for lax au­
dit purposes. They are called "General 
Ledger," "Accounts Payable," "Ac­
counts Receivable," and "Inventory 
Control." 

Four other programs exist on the same 
disk, under the names "INVADERS/ 
BAS," "HANGMAN," "WUMPUS," 
and "STARTREK/ CMD." These may 
be made invisible in the disk dfrectory if 
desired. They are actually just ordinary 
business accounting programs, except 
they encrypt all data files so that they are 
virtually unreadable, even by the pro­
grams themselves. Some additional self­
destruction features have been built in, 
but we were unable to test them. The 
docwnentation advised having a fire ex­
tinguisher on hand, so we balked . 

For partially debugged Basic code, 
the No Accounts programs worked 
well. Options abound. The operator 
may generate as many as six different 
audit trails for the same transaction. 

Petty cash in amounts up to 
$999,999 .99 may be accounted for in 
several imaginative ways. Trial bal­
ances may be performed in reverse ­
the user can in ert the de ired trial 
balance, and the program wi ll adjust 
all the other figures to match. 

Posting to the General Ledger is ex­
tremely simple, and does not require 
operator intervention or time-consum ­
ing key entry . Instead, the program 
takes entries from the legitimate Ac­
counts Payable file, and a certain per­
centage of the Accounts Receivable 
data, and generate a General Ledger 
entry that more or less cancels out. If 
desired, the operator can specify a smal l 
loss or profit for any given month, 
quarter, or fiscal year . Accounts Pay­
able and Accounts Receivable files are 
also developed automatically. 

Various dummy reports are also 
supplied, including a tongue-in-cheek 
breakeven analysis, balance sheet, 
and cash flow and budget analysis . 
Depreciation of non-existent assets is 
allowed. 

I 	 found the Owner Expense Ac­

count module to be very impressive. I 
supplied it with dummy data (which it 
prefers to the real thing) about an 
imaginary business trip to Walt Dis ­
ney World in Florida. The program 
produced a plausible printout ac­
counting for travel expenses (two 
Monorail rides), special clothing ex­
penses (Mickey Mouse T-shirts), and 
a four hot-dog business luncheon 
with Walt Di sney himself. 

The Inventory Control module was 
most interesting. Entries may be made 
for "Number of Item On Hand," 
"Number of Item Really On Hand,'' 
"Lost Through Pilferage," "Lost To 
Brother-In-Law," and "Never Offi­
cially in Our Warehouse." 

Feedback Welcome 

Since my expose on CompuServe's 
CB simulator in the June/July issue 
of 80 Micro, I have been receiving a 
flood of e-mail from irate users of 
Kitchen Table products. You may 
continue to send these comments to 
me in care of User l.D. 70060,137. 
All will be ignored.• 

Do your O\.\ln taxes like an expert 

with TAX/SAVER: 


TAX/SAVER:"' The tax help program 
for the layman and the professional. 

• 	 Privacy. 
• 	 Built -in tax aids. Answers questions like " Is my fa ther my 

dependent?" and "Are my deductions reasonable?" 
• 	 Tax regulations programmed in by our team of accountants. 

Type in your figures and you've done your own tax return . 
• 	 Output to video or lineprinter. (Overlays available.) 
• 	 Tax deductible. 
• 	 Manual: Tax information, lists of deductions, tax glossary. 
• 	TAX/ SAVER'M I: completes long and short forms, itemized 

deductions, interest, dividends, income averaging. 
• 	TAX/SAVER'w II: all features of TAX/ SAVER'w I plus 

business income and capital gains. 
• 	 40% Discount on yearly updates . 

Reviews and Users ' Comments: 
About TAX/ FORECASTER'": 
" VERY HANDY!" - T. Pe11 ibone. "Soflware Cri1ic" . Program Reviews for 1he "80'5'. 

1982 
About TAX;SAVER'": 
"This is a very valuab le too l'" - R. Perry. Personal Compul ing Magazine. 

"Tax Preparal ion Soilware ... D cember 1981 

" This is the perfect program for those doing taxes for o thers (_ - .good for an 
individual, tool !) - B.M .. Missoula. MT (ProfessionAI Preparer) 
~1< ~91s 1 er~d 1radein.uk oi f·fad10 Shac k e Copynght 1981 

TAX/ FORECASTER'• convert s TAX/SAVER'- to a l ilx plan­
ner. Lets you see ho'v financial dec isions will affec l your laxes. 
TAX/ FORECASTER'- can he used alone. 

N£W1 PROFESSIONAL TAX/ FORECASTER' ­
• 	 adds disk slorage of cl ien1 1les and income averaging. 

Orders will be fil led in late January 10 <1llow 1nclus1on of new 1ax laws. 

TO ORDER: ,---------------------- ­
' 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Call collec l 203-324-3009 or 203-544-8777 or mail 1h1s 
coupon 10: Micromatic Programming Co. 

P.O. Bo>< 158, Georgetown, CT 06829 
Please enroll me in member s service and send: 

0 TAX/SAVER'" I @ $89.95 Manual Included 
D TAX/SAVER'• 11 @ $ 139.95 Manual Included 
D TAX/ FOREC ASTER'- @ $59 .95 
D PROFESSIONAL TAX/ FORECASTER'• 

@ $99 .95 (requires 48K) 
($15. off any TAX; FORECASTER'" wi1h any TA SAVER'- ) 

D Tax Form Overlays (se1 of 5) @ S39.95 
D Please send me more informa1ion 

Plei.lse check one: 
TRS-80* Model I D 32K, 2 drives D 48K. 2 driv s 
TRS-80* Model 111 D 32K. 2 drives D 48K. 2 drives 

Add SJ.SO for poSldg(' and handling, CT reside ncs ""'dd 71/L s.;1les Ii.Ht. 

Name 

Address 

City ____ S1a1e _____ Zip ___ 

D Ch ·k D Masier Charge D Visa 

Card No. 	 Exp.da1e..____ 
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**** 
Learning TRS-80 Basic 
for Models I, Ill 16 and lll 
by David A. Lien 
CompuSoft Publishing 
Box 19669 
San Diego, CA 92119 
softcover, 544 pp. 
$19.95 

by Arthur Huston 
80 Micro Staff 

L earning TRS-80 Basic for Models 
I, II I 16 and III will give the begin­

ner a n easy start into the Basic lan­
guage. It is written by Dr. David A. 
Lien, the noted author of many com­
puter books, including the TRS-80 
Level I User's Manual, the revised Ep­
son MX-80 printer manual, and The 
Basic Handbook. Dr. Lien is one of the 
best documentation writers in the busi­
ness, and Learning TRS-80 Basic may 
be the best beginner' s book for the 
TRS-80. 

The book is written in an informal, 
humorous tyle a nd is liberally sprin­
kled with cartoons. It manages to be 
readab le without being cute, yet it is 
thorough and precise without over­
doing any one subjec t. The complex 
problems that might throw beginners 
are eit her treated very lightly or not 
gone over . 

Organization 

The table of conten ts provides de­
tails on five major sections. The first 
ection is the meat of the book-420 

pages of instruction o n the Basic key­
words and programming techniques. 
The second section contains answers to 
the exercises given in the first section. 
The third is 16 ready-to-use programs, 
each less than two pages long. The 
fourth is a eries of appendices with in­
forma tion specific to the Model 1, Ill , or 
11 / 16. And the fifth sect ion is an index 
that cross-references the Basic com­
mands a nd terms used in the book. 

The organization of this book, into 
instruction to appendices and index, is 
what makes it useable; the nature of 
the inst ruction makes it enjoyab le . 
Lien cover a ll the Basic keywords used 
in a TRS-80 Model 1 or 111 operating 
without Disk Basic . Each one is exam-
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more useful. To some they may be of 
more use than the tutorial. Appendices 
A-H cover 68 pages and include sep­
arate ASCII Code Tables for the Mod­
el I/ Ill and 11/16, a nd explained list­
ings of the error messages for the I/ III 
and ll / 16. 

The important parts of the appen­
dices are tutorials on using disks and 
on setting up the hardware . Turning on 
the system, turning off the system, en­
tering Disk Basic, returning to the 
DOS Ready prompt, and taking a di­
rectory are covered in five pages each 
for the Model I, II, and ll l. The appen­
dix on setting up the Model I Expan­
sion Interface is interesting for its 
thoroughness, as is the section on using 
the real-time clock without Disk Basic, 
information that is hard to find. Final­
ly , a section on using two cassette 
recorders with the Model I is in­
valuable. 

Also included is a sect ion reviewing 
the Basic keywords that are peculiar to 
the Model 11/16, essential to a ny book 
that purports to explain Basic for all 
TRS-80s, Color Computer excluded. 

Weak Poin ts 

Learning TRS-80 Basic is not 
without n aws. Its biggest is that in try­
ing to ease the beginner into computing 
it sometimes neglects the advanced 
programmer. Keywords like P EEK, 
POKE, USR, and VARPTR are cov­
ered too briefly. 

Lien states that the book was written 
for the Model Ill, but that it can be 
used eq uall y well on the Model I, 11 , 
and 16 . I think it was written for the 
Model I and Ill with the 11/16 thrown 
in as an afterthought. To his credit, 
Lien thoroughly documents the multi­
tude of small differences between the 
machines in the margins of the book. 1 
came away impressed with the book's 
completeness , but felt that the overall 
effect was a little busy . 

The only Disk Basic commands doc­
umented are CMD"S" (return to the 
disk operating sys tem), Save and 
Load. However , anyone with disk 
drives who is just learning Basic would 
still benefit greatly from this book. 

Learning TRS-80 Basic is one of the 
best introductions to Basic you can 
buy. In readability and thoroughness it 
far surpa ses the Model I, Ill, or 11 / 16 
Basic manuals. • 

ined thoroughly: the ways to use it, and 
the ways to avoid misusi ng it. In each 
chapter, examples demonstrate how 
the keywords relate to each other in a 
Basic program . 

The last 30 pages of the tutorial are 
devoted to program control. Lien cov­
ers nowcharting, and debugging pro­
grams . Included is a short memory test 
for times when the hardware seems to 
be at fau lt. These chapters a lone are 
worth the pr ice of the book. Too ma ny 
books teach only the Basic keywords 
a nd nothing about programming; this 
book teaches you to write programs, 
and then what to do when they do not 
wo rk correctly. 

The answers to the 79 questions in 
the tuto rial tend to be a little short. An 
English explanation of what is happen­
ing in the program could have been 
used more often than it was. 

The Appendices 

The ready-to-run programs serve as 
examples of what the Models I and ll1 
can do with competent programming. 
The appendices, however, are much 
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DON'T TAKE OUR WORD FOR IT! 

"Penetrat or Is a st ate·of·the-art game for t he TRSSO.t 
"You are the sole survivor of a figh t er squadron whose 

mission is to make it through four def ense ri ngs and blow up an 
Illegal cache of neutron bombs. 

"The landscape is as treacherous as your enemies ...But this 
is where the best feature of Penetrator comes in: You may make 
custom landscapes to suit your ability.You can remove difficult 
areas and add or subtract missiles and radar bases. 

"Another good feature Is the t ra ining mode. You may play 
continuously until you get the hang of the game; it 's as close 
to immortali ty as you 'll get! 

"The graphics are about as good as is possible on the 
TRSBO...the display you get after destroying t he bomb cache 
is something like Fourth of July fireworks. 

"The sound is great; you get snappy little tunes at the 
beginning of each game and a t riumphant number after blowing 
up the bomb cache. 

"Penetrator is a ver y well done game program and worth the 
asking price."• 

we didn 't say t hat ! 80 Micro did in its September issue. If you 
want to see PENETRATOR f or yourself,see it at your favorite 
sof tware dealer or order direct ly from Melbourne House 
Software Inc. 
• 16K TRS Model 1/111. two-cassette pack S24 95 
• 	32K TRS Model 11111 . pro t ected diskette 524.95 

Wr it e for complet e catalogue.Other arcade games current ly available Include 
s TRIKE FORCE - the ult imate In arcade aCtlon and GOBBLEM AN - a game to dr iv e you bananas. 

Please add 51 50 per order for shipping. foreign orders add 56.00. 
Visa. Mastercharge accepted - write In wi t h card number and expir ation elat e. 

~©;;Melbourne House Software lnc.;2

; 4 1 Reedwood or1ve. Nashvme. TN 31211 . 	 . 
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***** 
Extended muMATH 
Microsoft 
10700 Northup Way 
Bellevue, WA 98004 
Models I and III 
$250 

by Bruce Powel Douglass 

uMATH is a symbolic mathemat­M ics package for microcomputers . 
An abbreviated version of this package 
has been available for some time, but it 
is much weaker than the CP/ M ver­
sion. Microsoft finally released their 
extended mu MATH package and it is 
worth the wait! 

muMATH uses symbolic mathemat­
ics and is written in muSIMP, an 
RLISP-like cortex parser for an inter­
nal Lisp st ructure. It performs exact 
arithmetic (to 611 digits) and does not 
normally attempt to reduce fractions­
317 remains 317, not some noating­
point approximation like 0.4285714. 
Hence, mu MATH arithmetic is exact. 
Extended muMATH can print answers 
in decimal notation to any number of 
digits you like. This presents the inter­
esting possi bility of essentiafTy infinite­
precision mathematics primed out ei­
ther as a fraction or as a decimal num­
ber. It is very simple, using a Taylor 
series, to calculate LN(2) to 200-digit 
accuracy. 

muMATH allows mathematical ma­
nipulation of symbols, like X, without 
ass ign ing them a value (or binding). 
The use of unbound variables gives 
muMATH its great power. You can as­
ign non-numeric values to a variable. 

You can bind A to (X+2*Y)/ Z-Q. 
You can evaluate A by temporari ly 
assigning X, Y, Z, and Q numerical 
values, using the EVAL or EVSUB 
fu nctions. muMATH has this abi lity 
si nce it is essentially an implementation 
of Lisp, in which data and programs 
have the same format and are inter­
changeable. 

The extended muMATH package 
has several enhancements to the origi­
nal abbreviated TRS-80 version in­
cluding: 
• allowing decimal output of numer­
ical results in addition to the standard 
rational arithmetic output; 
• an enhanced integral calculus pack­
age for more sophisticated integration; 
• fast loads and saves of muSIMP en­
vironments to and from disk; 
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• a Limit package to evaluate limits; 
• a Sigma package to evaluate sums 
and products (including infinite sums 
and products when combined with the 
Limit package); 
•a complete Matrix package in­
cluding matrix addition, transposition, 
inversion, and division; 
• an equation-so lving package for 
o lving various types of equations (in­

cluding simultaneous equations when 
co mbined with the Matrix package); 
• a Trace package used for debugging 
muSIMP and mu MATH functions; 
• EDlT80, a line and character­
oriented editor for creation of your 
own function files for mu MATH; 
•interactive lessons on disk for learn­
ing to use muMATH; 
• an improved manual; and 
• all the files (with some updates) that 
came with the abbreviated TRS-80 
version. 

First, the manual is better than the 
one for the abbreviated TRS-80 ver­
sion. It includes a complete li sting with 
explanations of the muSIMP and 
mu MATH functions, and the location 
for the jump vectors for interfacing 
machine-language programs. (The ex­
panded version now honors protected 
memory, a llowing you to put your ma­
chine-language programs there.) The 
manual also includes references for 
those interested in learning more about 
computer algebra and symbolic mathe­
matics, a nice table of contents, and 
two indices. 

A complete tutorial on muSIMP 
would be helpful as none are ava ilable 
anywhere on muSlMP or its cousin 
RLISP. And better distinction could 
have been made in the differences i ~ 1 
usage between Function and Subrou­
tine. The former is calf by value and the 
latter is calf by name. The manual will 
help the uninitiated, but advanced ap­
plications will have to be self-taught. 
(The fo lks at the Soft Warehouse, 
creators of muMATH, have been quite 
receptive and helpful to my queries for 
in formation.) 

The Modular Approach 

muSlMP, when you first gel your 
four di sks (for the Model l; two disks 
for the Model 111), is uncombined with 
the parts to make the muMATH 
package work . Since there are many 
eparate files, and they won't all fit in­

to memory at once, you can create 
your own applications packages. The 

manual explains the procedure quite 
well. muMATH users now have save 
and load functions for saving the cur­
rent files in memory to disk in a special 
distilled format (D-code, just as it is 
stored in the computer's memory) , 
rather than in the ASCH source-code 
format. The ASCI l source-code for­
mat takes a long time to load in. (The 
creation of one particular package 
took half an hour to load the files, but 
once the environment is saved in 
D-code form, it takes about IO sec­
onds.) muMATH still lacks a function 
to save user-created functions to disk in 
ASCl l form, hence the inclusion of the 
EDIT80 text editor. 

The result of this modular approach 
is that I have several application ver­
sions of muMATH, one for solvi ng 
equations, one for calculus applica­
tions, a nd one for matrix calculations, 
all of which can be easi ly and quickly 
loaded by muMATH. Also, much 
more user memory is available for user 
functions. Reclaim( ) is a function that 
forces a garbage collection to occur 
and returns the number of bytes of free 
space. Whereas in the abbreviated 
TRS-80 48K version only !!bout 2,000 
bytes are free for user programs, a 
typical amount o f memory in my appli­
cations packages is IOK to 20K. 

muMATH contains a decimal-out­
put function controlled by the value of 
a variable called Point. When Point is 
false, rational arithmetic is displayed 
(112 + I / 3 = 5/ 6) . When Point is true, 
the value of Point determines the num­
ber of digits displayed to the right of 
the decimal point. You may print out 
300 decimal places with complete ac­
curacy since the internal storage re­
mains rational rather than floating 
point. This is a very valuable addition 
to mu MATH, since 1755376/ 1928477 
is less meaningful than 0. 91023953. 
Anyway, the capability is there and 
enhances the utility of mu MATH con­
siderably . 

The Packages 

The Trace facility is used for debug­
ging functions and works much like the 
standard Lisp Trace function. The out­
put is controlled by the variable 
Mathtrace; when Mathtrace is true, 
mathematical notation is used, when it 
is false, list notation is used. The out­
put lists the names of the functions 
called with their passed arguments 
shown, and result in leaving each of 
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these functions, complete with inden­
tation , to show the depth of the func­
tion calls . 

The EQN/ ALO and Solve/ EQN 
packages solve equations. A muMATH 
equation is an express ion with the = = 
symbol standing for the equal sign 
within the expression . Thus A: 
X*2- 3 = = 2/ (X-10) + 3 assigns the 
equation on the right of the colon to 
the now bound variable A. You can 
solve the equation by entering the com­
mand Solve(A,X), where A is the equa­
tion and X is the variable for which the 
equation is to be solved. Real and com­
plex roots are returned. 

Sometimes division by zero occurs 
because muMATH tries to cancel and 
simplify as much as possible . mu­
MATH may occasionally divide by 
some unbound variable that may later 
turn out to be zero. So it pays to check 
your answer. 

The Array/ ARI and Matrix/ ARR 
packages give muMATH the ability lo 
handle matrix algebra and matrix cal­
culus. Since the TRS-80 character gen­
erator does not have square and curly 
brackets used in the CP/ M version of 
muMATH, < < and(< replace them. 
Some of the operations programmed 
into the matrix package include matrix 
multiplication, addition , transposi­
tion, divi sion, powers, and inversion. 
These operations can be performed on 
ragged matrices as well. 

IDMAT( ) is a special function that 
returns the identity matrix. To divide 
matrix B by matrix A, you can simply 
use the MDV command: A MDV B. 
Solutions with parameters are returned 
with singular matrices. The Matrix 
package also includes a function to cal­
culate the determinant. IL use a Gaus­
sian elimination method that wi ll 
sometimes fail LO adequately reduce 
the express ions. The reason for this is 
that thi s method requires extensive di­
vision, and mu 1ATH will sometimes 
miss simplifications. A better method 
is minor expansions (although it is not 
better in numerical mathematics), and 
with the recursive power of muMATH, 
it is easy to program. The only problem 
with the expansion of minors is that it 
takes a lot longer and uses more stack 
pace than the elimina tion method . 

The Integral Calculus Package 

The integral-calculus package is en­
hanced as well, with the inclusion of 
INTMORE/ INT. A function Lo per­

form definite integration (DEFINT) is 
also provided. I found what I consider 
to be a small bug in this DEFINT func­
tion. Even if the integration results in a 
simple answer, if the control variable is 
true it will try to use t-he Limit package 
to evaluate the definite integral. It 
should recognize the need for simple 
substitution and evaluation . As it is, 
you need only remember to set the con­
trol variable #LIM to fa lse, if you 
know the integral to be a proper one. A 
true fix is printed in the Soft Ware­
house Newsletter #6. 

You can use the Limit package to 
help evaluate some integrals. The class 
of integrands that muMATH can han ­
dle is still limited , but it is significant. 

A Taylor-series function is con­
tained in a separate package for the 
evaluation of Taylor series truncated 
to any number of terms desired. I have 
rewritten the function to yield a solu ­
tion based not on the number of terms 
evaluated, but on the accuracy of the 
answer. Both form s are easy to use and 
program in muSIMP. 

The Limit package, LIM/ DIF, pro­
vides the ability to find the one-sided 
limit of a mathematical expression as 
one of its variables approaches some 
value. IL can be used to evaluate a vari­
able as it approaches a finite value o f 
either minus or positive infinity. You 
may specify whether you wish to ap­
proach the value from the "left" or the 
"right." 

SIGMA/ ALO provides closed-form 
summation and products. Certain ap­
plica tions may require use of the 
LIM / DIF package for the sum or 
product to be evaluated, as with in­
finite limits. Noninfinite limits normal­
ly require the summation (or produc­
tion) and simplification of the terms, 
something muMATH excels at. 

The expanded version of muMATH 
provides a number of other enhance­
ments. MEMORY(X, Y) is similar to 
POKE X,Y. TRS-80 graphics func­
tions are supported including CLS to 
clear the screen; Cursor to position the 
cursor; Point, Set and Reset to test, 
turn on, or turn off any graphics pixel 
on the video screen. TRS-80 ROM rou­
tines can be called ei ther by assigning 
the jump vectors correclly, or with the 
PUTD command . You should use this 
capability with care however; the ROM 
has many exits to Disk Basic, and if 
one is taken, it's off to Nevernever ­
land . 
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Conclusions lion is entire muSIMP environments 
that can be saved and loaded . 

Overall, I am quite impressed with Even with these reservations, the ex­
the expanded version. It is powerful panded version of muMATH is one of 
and can handle more sophisticated in­ the few programs that, by itself, war­
tegration problems, compute limits, rants purchasing a computer. 
finite or even infinite sums and prod­ Who should buy this package? Par­
ucts, and contains very powerful ma­ ents and educators wanting to teach 
trix manipulation abilities. mathematics to students; students who 

The package lacks a fu nction to save want to learn more abou t ma thematics 
ASCII fi les from the muMATH envi­ in an interactive environment; pro­
ronment. This wou ld let you debug fessionals who work with mathematics 
funct ions within mu MATH and then on a daily basis , a nd would like to save 
save them directly on disk. Further, it time performing time-consuming 
would be nice to be able to save the ma thematical manipulations; and the 
function s in the distilled D-code onto curious, who want to know more 
disk for quicker loading. Currently, about the topics of artificia l intel ­
single functions and entire packages ligence, computer algebra, structu red 
must be loaded and are incrementally programming, or symbolic mathe­
compiled during the load . The excep­ matics.• 

memory with the characteristic that the**** last number on the stack is the first 
removed.CCForth 

Numbers are computed by push­Frank Hogg Laboratory Inc. 
ing, pulling, and otherwise bullying130 Midtown Plaza 
the numbers in this list. Forth is de­Syracuse, NY 13210 
pendent on the stack, and has manyColor Computer 

$99.95 commands that allow simple manipu­
lation of the numbers placed there . For 

by Jake Commander 

S

example, there arc commands that al­
low numbers to be duplicated, rotat­

oftware support for the Color Com­ ed, swapped, and other desirable 
puter is beginning to move. The functions. 

CCForth package written by Chuck Even though the stack has such a 
Eaker and published by Frank Hogg central importance in Forth, variables 
Laboratory Inc. is an example of the are easi ly defined and are used much as 
software beginning to appear for Color in Basic. Forth programmers, how­
Computer users. ever, guard the stack's use and frown 

Forth is one of those languages with on the unnecessary use of variables 
a following of fanatic programmers. when a stack technique could be used. 
It's a stack -oriented interpreter and is This isn't just snobbery; speed is the 
one of th e lower-level languages advantage and Forth is a fast language . 
around . Low level means that certain Neatly stacked numbers can be dealt 
functions (such as floating-point num­ with faster than an untidy list of vari­
bers) aren't available as standard fea­ ables that have to be searched and the 
tures in the language . This isn't as bad desired variable fetched into a con­
as it sounds and is outweighed by the venient position. 
speed advantages offered. The fact that it's interpreted gives 

The lower-level language interpret­ you the same advantages as languages 
ers have less work to do interpreting such as Basic where you enter the code 
and syntax-checking the programmer's in a form readable by the programmer 
code than high-level languages. They and it is then stepped through and in ­
can therefore interpret the code faster terpreted by the language interpre ter. 
and feel closer to machine code. Code can be entered, edited, tested, 

Stack-oriented means that the lan­ and debugged without converting it to 
guage is structured around a last-in , machine code and ha nding it over to 
first-out (LIFO) stack as used in ma­ the processor. Thus, if your code con­
chine-code programs. Most number tains a bug, it won't be wiped out by a 
manipulations are performed on the crash (although in Fort h , if you try 
stack, which is simply a list of bytes in hard, yo u can do it). 

S1art with a M odel II lloppy syslem and 
grow into a hard disk. Since all P& T 
CP/ M 2 systems are fully compatible. 
you will have no conve rsion worries . 

Special note: P&T hard disk systems 
allow you the user to conf igure logical 
dnve assignments to your speci fica tions. 
Wri1 e for more details. 

Pr epaid VISA. MI C. o r COD or ders accepted. 
All or ices FOB Golela and su bi ec1to cha nge . 

CP/ M is a reg1s1ered ttaderna1k o f 01g11al 
Research TRS-SO 1s a trademark of Tandy Corp 
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NEW SYSTEM MAKES 
TRS-80 mATOTAL 
CASH REGISTER & 
POINT-OF-SALE 
COMPUTER 

Which per form s '!!I lhe normal 

lunclions of a compuler and is 
spec ially programmed to ... 

• 	 COMPUTE Sales Taxes, Discounls, 

Spec ial Sales and Promotions 


• 	 TRACKS Sales by Type, such as Visa. 
Masterc ard, Check, Charge, etc . and by 
Employee/Operator for up to 30 people 

• 	 SELF·PROMPTING to Cash iers 

• 	 Produces Audit Trails and ACCOUNTING 
DATA for entire operation 

• 	 CONTROLS up to 20,000 INVENTORY 
LINE ITEMS on our Hard Disk Drive 

• 	 CONTROLS up to 1,500 INVENTORY 
LINE ITEMS on your Floppy Drive 

• 	 Complete, Ready-to-Run SOFTWARE 
comes with Cash Control Drawer Uni t 

• 	 AU DIBLE SIGNAL produced when any 
key is depressed by any operator 

• 	 DRAWER ope ra tes automatically or by 
manual override any ti me 

• 	 Generates RECEIPTS on Printer 

• 	 Avai lable 10 disp lay In English, French, 
Span ish. or German Languages 

• 	 Operates on 110AC or 220AC ... jusl plug 
ii in 

• 	 NO INTERFERENCE with or modi fication 
of regular TRS-80 Mod 111...plugs right 
Into computer 

FREE Specificat ions and Data Package or 
order complele Operat ing manual for $15 
from 

ICR I FutureSoft 
Box 1446 · Orange Park, Florfda 32073 
(904) 269-1918 for technical asalatance 

and Dealer Information 

Integrated Cash Registe r Systems from 
as low as $449. 

IC::R-Fatare5of 
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If you don't want to stick with the 
interpreter , you can drop down into 
machine code. For thi s purpose, 
CCForth contains a 6809 assembler en­
abling you to link machine code with 
the interpreted CCForth code. 

The highlight of the Forth language 
is that you can define your own words 
and can enter them into the Forth dic­
tionary and save them if required. Sub­
equent use of the new word causes it 

to be interpreted as if it were a standard 
feature . You could defi ne a word that 
accomplished a floating-point conver­
sion (for example) and use that word in 
your code every time you need floati ng 
point. 

It doesn 't stop there though; if you 
want to define another word, you can 

CCForth was written around the 
Forth-79 standard published in late 
1980. The only unfamiliar sight can 
be the use of screens 32 characters 
wide instead of the usual 64. This was 
the only sensible course in view o f the 
Color Computer's screen limitations. 
Screens are the method Forth uses to 
store material on disk. If you 've never 
used Forth before, you have a pleasur­
able learning experience ahead of you. 

The user 's manual is a gem . If you 
want a perfect example of technical 
writing, this is it. My small gripe is that 
although this manual is the right size 
(8 Yi x l 1 inches), it comes as a bound 
book with the pages glued at the spine. 
It 's impossible to insert updates, and 
Frank Hogg Labs are stuck with what­

,_________________, ever errors crop up between the covers. 
>------------------. To bear this out, within a week o f re­

"The highlight 

of the Forth language 

is that you can define 


your own words and can 

enter them into 


the Forth dictionary. " 


use the word you just defined as part of 
the new definition. ln effect, you can 
create your own language and in doing 
so, you raise the language from lower 
level to higher level. This gives you 
great power and fl exib ility. If you 
don't like something in Forth you can 
just rewrite it ! 

More than hal f the words used in 
CCForth can be rede fined because 
they're provided in source code on the 
disk. The language can actuall y be 
used to write itself! 

CCForth comes on djsk with a user's 
manual. The disk conta ins the inter­
preter a nd some goodies to experiment 
with. These include games, music gen­
erators, an assembler, source listi ngs 
for two editors, and various samples 
for a total of nearly 90 screens. 

You call the CCForth interpreter by 
using Disk Basie's LOADM command 
followed by entering EXEC; CCForth 
then takes over. 

The world o f CCForth is now open 
to you with all the benefits I' ve de­
scribed. Accomplished users o f Forth 
find themselves on familiar ground as 

viewing this software, a new version 
was released with nowhere to insert the 
updates . In Forth fas hion, I redefined 
the ma nual by sli cing the pages away 
from the spine and punching holes for 
a three-ring binder . 

Now for the best part ; the style and 
layout are perfect. For beginners there 
are step-by -step explanations that 
teach the Forth techniques without be­
coming dull or boring and without in­
su ltin g the rea de r 's int elligence. 
There's a delightful touch of humor 
here and there that keeps the author in 
to uch with the reader . Neither concise­
ness nor accuracy are compromised by 
th is technique-just a twist here and 
there to enliven over 200 pages of text. 

As you become more familiar with 
the language you can use the glossary 
at the back of the book instead of 
searching through the examples. In 
fac t, the whole manual becomes more 
serious towards the latter half, a touch 
that makes the book functional as both 
a tutor and reference. The manual has 
five sect ions, going from preliminaries 
to the user 's manual and glossaries at 
the end. 

Frank Hogg Laboratory Inc . ap­
pears to have the best intentions as re­
gards user support. As a lready stated, 
a second version was rushed to early 
purchasers of the package when it was 
realized some preproduction releases 
of the software had found their way 
onto the market. This bodes well for 
future support. 

I heartily recommend this package. 
It will win a lot of support for the 
Forth la nguage, a nd ·ustly so.• 



TRS-80 1$ a Tndenwk of Tandy Corp. 

Now TRS-80 owners can enjoy the portability of CP/M combined with 
the power of a full 64K or RAM with the MM-16K from Martin Data 
Systems. The Model I and Model III units install in your TRS-80 com­
puter without any etch cutting, soldering, drilling, or hacking. It is easily 
installed by removing the Z80 microprocess.or chip, plugging the MM-16K 
unit. The "experts" at Martin Data Systems have taken the time to insure 
that non-technically oriented people are capable of implementing the MM-16K 
in their system. 

Any TRS-80 Model I or Model III which has not been modified will 
accept the MM-16K. It is suggested that users running single density, 
5 1/4" drives have a minimum of two drives. (The CP/M operating 
system and its utilities will practically fill one disk.) Versions of 
the MM-16K have been designed to work with the standard 
Model I, the Omikron Mapper II, the Percom Doubler II, and 
the Model III. (Please call for availability of the LNW Doubler 
version.) 

TRSDOS, NEWDOS, and any other TRS-80 operating will run on the 
MM-16K without modification. After initial start-up, pressing the reset 
switch will offer the user three choices: 

1: TRS-80 2: CP/M Warm Boot 3: CP/M Cold Boot 

When in the TRS-80 mode, your computer has access to the TRS-80 

ROMs and looks exactly like a normal TRS-80. In the CP/M mode, 

your machine has an extra 16K bytes of RAM, mapped at location 0, 

and will behave as a normal CP/M system. 

DISKETTE SALE 

VERBATIM DATALIFE 
5 11411 
 Soft-Sector 
MD525-01(40 track,SS/DD) 
Cat o. 1147 

$27.95 

MD550-01(40 track,DS/DD) 
Cat No. 1492 

$46.95 

MD577-01(77/80 track,SS/DD) 
Cat No. 2330 

$39.95 

MD557-01(77/80 track,DS/DD) 
Cat No. 4246 

$49.95 


Dysan 
5 1/411 Soft-Sector 
#104/1D(40 track,SS/SD) 
Cat No. 3966 

$34.95 

#104/2D(40 track,SS/DD) 
Cat No. 4192 

$39.95 


Please specify version 

Cat No. 4282 Percom Doubler II 

Cat No. 4293 TRS-80 Model I 

Cat No. 4294 TRS-80 Model III 

Cat No. 4295 Omikron Mapper II 

Cat No. 4296 LNW 5/8 Doubler 


HOW TO ORDER 
Write or phone. Pay by check, MIC, VISA , or COD (add Sl.50 
for COD). CREDIT CARD C "STOMERS-please include your 
daytime phone number. 

Outside Calif (800) 423-5387 

Inside Calif (213) 886-9200 

Offer expires Nov. 30, 1982 

Mention this ad and WE PAY SHIPPING! (UPS ground only). 


19511 Business Ctr. Dr. 
Dept. VUELECTRONICS Northridge, CA 91324 


WHEN IN SOUTHERN CALIFORNIA, VISIT RETAIL STORES 
19511 Business Center Dr. 2301 Artesia Blvd. 444 S. Indian Ave. 


Northridge, CA 91324 Redondo Beach, CA 90277 Palm Springs, CA 92262 
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***** 
Sole 
Misosys 
5904 Edgehill Drive 
Alexandria, VA 22303 
Model I with double density 
$25 

by Charles Knight 

Sole; sounds like something you 'd 
have filet of, but it's actuall y the 

name of a new software package from 
Misosys for use with LOOS, the Model 
I, a nd an appropriate double-densit y 
adapter . 

Sole eliminates the need for Model I 
double-density users under LOOS to 
use single-density di sks througho ut the 
entire booting process. With Sole, thi s 
shortcoming is a problem o f the past. 

The ROM bootstrap ro utine re­
quires a di sk be formaued in single 
density . It reads sector 0 from cylinder 
(track) 0, which contains the code to 

load in the rest of the operating system 
(SYSO, CONFIG/ SYS, and SYS I in 
that order) . The ROM doesn't under 
a ny circumsta nces read a do uble­
density disk. It doesn't even present the 
user with the annoyi ng no system or 
disk erro r messages. The way around 
thi s is to fo rmat cy linder 0 in si ngle 
densit y and the rest of the di sk in dou­
ble density. The reason this hasn ' t been 
done sooner is related to the la rge va ri­
ety of different hardware con figura­
tions supported by LOOS. For exam­
ple, the Lobo interface boo ts on either 
single density or double density by 
reading in sector I of cylinder 0. 

The problem is not solved by si mply 
reformatting the track . T he code load­
ed from the boot secto r must be 
capable of reading double density, so a 
whole new boot routine must be writ­
ten ." In addition, SYSO must be stored 
in on ly o ne exten t . Sole takes care of 
the boot code, and th e documentation 
a llows you to take care of the other 
easily . 

Once the disk is forma tt ed in double 

density, a program ca lled SOLE I runs 
on it, a llocat ing the entire boot cylin­
der to the file BOOT/ SYS. This en­
sures that no other file will occupy a ny 
part of cylinder 0 since it will later be 
reformatted in single density. Then the 
single-density system d isk is backed up 
to the double-density disk. This is clone 
by fi rst back ing up SYSO, then SYS6 
and SYS7; using three separate back­
up commands ensures these files are 
stored in the fewest extents possible . 
SYSO must only occupy one extent or 
the system won' t boot in either density . 
Then the rest of the single-density sys­
tem disk is backed up with a fourth 
back-up command, after which a pro­
gram called SOLE2 is run o n the result­
ing disk. The result is a double-density 
disk that can be booted on the TRS-80 
Model I. 

Now , thi s sou nds like a lot of trou­
ble, and it is . But it o nl y needs to be 
done once. After you create the fi rst 
double-density booting d isk , yo u can 
file SOLE I away and forget it. To back 
up thi s di sk, fo rm at a disk in the usual 
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PRINTER RIBBON INSERTS EZ·LOAD TM RELOADS NEW CARTRIDGES SILVER DOLLAR 
MAKE. MODEL NUMBER SIZE EXACT REPLACEMENTS made •n You SE ND your used {from 1ne various WIND to LOAD 
(Conlac:t us If yo ur printer is lncnes our own shop leat urc Long·Lil e CARTRIDGES to vs We rnanufac 1urers. Sub1ec1 WHY DO WE SELl THESE ? 
not lisled. We can probably by an<! Heavy Inking. Our mstruc t1ons RELOAD 1nern fo r you l o ava1l ab 1hly. ' ) Ttus •S th e lype fibbon you ge1 11 yo u o rder DROPIN . NO WINDING'REL OAD your old cartr idge s_) Yard s CJ'1' • lC"!t NOT ""'"l"'' lrom our lellow ad vertisers We sell them 

-----­ tor tess since we make the m ourselYes Do 
ANADEX 9000 Sedes 1h x 30 $21/3 $78112 $10/1 $9 ea./2 Dr more . . 

you really hke the mess and mcon...en1ence or -BASE2 1h x 20 $18/ 3 $66/12 $9/1 $8 ea./2 or more $3012 $8716 $168112 unwindi ng and dumpmg 1n1 s ty pe 11bbon - - - --- - ­ 1n10 a wastebasket o r ou1 on a newsoap1n 
CENTRONICS 7 · MEG 5116' 70 -­--------­ $1111 $10 ea./2 or more $2512 $7216 $140/12 ancuor w inding 11 in 10 your cannoge? w e 

702170317041753 don' t know why tl"l e.s e are being SOICl 

HP-MALIBU 
~ -­ - - Computers sho ulO s1 mpldy your l1 l e, not 2608·2631 l /a x 60 ----------­ $20/1 $18 ea.12 or more 
f­ r - - - make 11 more complex JUS! 10 save a le •.1.· 

RADIO SHACK pennies You are welcome l o order 1hese 

DAISY WHEEL II ii you can no r a ff ord ou r EZ ·LOAD n.• 

Carbon Film (26· t 419) 'ta )[ 145 $2516 $48/12 $270172 $1513 $18/3 $70/12 $408/72 
INSERTS. RELOAOS. o• NEW CAAl 

COLORS "••.c'"" - -­ RI DGES. But BEWARE 1 You now kno .... ho,.. 
1/a x t 30 $3016 $58/12 $324/72 $1813 $2113 $82112 $480/72 10 avoid d1sappom1mem One more caution 

Blv• . Bio """ - - -­ - - be sure 10 check !he lenglh o r .any ribbOn 
Long ·lile Fabric (1449J 'la x 25 't?,~b1 $24/3 $47/6 $90/12 $9/1 $8 ea .12 Dr more $20/2 $5816 $112112 BEFORE you bvy ti Fo1 ins1ance . .an MX· 100 

LP l·ll ·IV 
-­ f ­ -­ - - - --­ - r1bOOn should be JO yatds long . nor 20 as 1n700 Zip ·Pack 9116 11. 16 $1313 $48/ 12 ------­---­ ----------­(14131730173717391779 the MX-80 
- -

LP lll·V (26·14141 111 x 16 $18/3 Js"u":.~H'1:~~c' $66/1 2 
-~ 

$911 $8 ea./2 or more $25/2 $7516 $150112 $1213 $44/12 $252172- -
LP VI -VIII -­(26·1418) 51 16 x 14 $17/3 $62112 $9/1 $8 ea./2 or more $2212 $66/6 $132112 $11/3 $40/12 $228/72- - r - -­ --­LP VII (26·1424) l<M"Loop ---- ------­ ----------­ $1612 $48/6 $96/12 ----------­- -­
EPSON MX 10­ao IBM -

'h .. 20 $18/3 $66/12 $911 $8 ea./2 or more $20/2 $58/6 $108/12 $1213 $44/12 $252172-
MX 100 1 1 .. 30 S2 113 S78/12 $10/1 S9 ea./2 or more • $36/2. $1813 $66/12 $360/72 
Pt O • • ltf1 -

C .ITOH ,SS.O I S10 11:' x 16 S18/3 S66/1 2 $9/1 $8 ea.12 or more 
IDS P 1p • • .-. ~Ol -1 60 

_1 :-~ --­- - -----­ $11 / 1 $10 ea./2 or more 
Votum e1 MODEL II 8" GAME DISCS Volume 2 

t 1g•• S¢O s . ... ~ - -­ Biorh yt hm s. Trap Ugly . Bingo 
DATA ROYAL 5000 ': ... 16 S18/3 S66/ 12 $9/1 $8 ea-'2 or more Rip Cord. Yach t Sea $25 EACH Towers. Blaclqac:k- - - -
NEC 8023 Seroe s ': ' 16 S18/3 S66/ 12 S911 $8 ea./2 or more Conc entration & 4 more Farkle. Pony & J more 

Sp1n writer Fabr ic ' : ... 16 $1813 S66/ 12 S8/1 S7 ea.12 or more SEND CHECK, MONEY ORDER, or COD TO: 
~ --­

MS Carbon Film ' ,I 1 145 S25/6 $48112 $270172 $1513 BCCOMPCO-
COLORS 'a • 130 S30/6 $58112 S324/72 ~1Rl1 

WORRIED ABOUT ORDERIN G BY MAIL? Relax . We've been in business for many years and can 800 South 17 Box 246 
6~~~scex~~~s~~ea:~~1GEdPt~~§e!~cl~~7i~ ~~~ r~~r~~~ ~~~~ ~~~hrfb1~~~;1 ~ :~~~~; g~~i11:rb~~~c~fy~ C'3~~ SUMMERSVILLE, MO 65571 
PARE bu t BEWARE! We order alt our compelitor's producl s and are amazed at wha t we get. Have you -+­ (417) 932·4196 
ever rece ived a new fabric ribbon you had 10 unwind 3nd dump oul on the table be lore you could use 
ii ? We have. Or. ca rbo n fi lm insert s that had no end·o l·ribbon sensor? Or, 7· meg caru idges w ith only WE PAY UPS SHIPPING ON PREPAID ORDERS. PLEASE 
HALF enough ribbon al fu ll retail? Our only business is RIBBON manu factu ring and dis tribut ion. We IN CLU DE STREET ADDRESS FOR UPS DELIVERY . ADD
use lhe lates t sta te·of·art produclion equ lprnent and are blessed wi 1h a fi ne, dedicated stafl . We lul ly -guarantee all our products because we make them ~urselves . You musl be completely sa ti s fi ed, peri· Vt<.<· S1.00 F O R POSTAL OR ALASKA. HAWAII. CANADA. 
od . Our ri bbons are made fresh daily and shipped w111'1in 24 hou1s. Wrile lo r our broc hure and news let· ME XICO . FO RE IGN ADO 10%. U.S. FUNDS . 
ter " INK SPOTS" . Dealers welcome &~ Pres ident 

CA LL FOR NET 30. 
.... 152 

48 • 80 Micro, November 7982 



REVIEWS 


manner for double den sit y, run 
SOLE2 on it, then use the back-up pro­
gram in the normal way. Your disk 
now has 70K more free space than be­
fore and on d rive 0 where you need 
it most. 

lf you need to reconfigure your SYS­
GEN to change the HIGH$, run 
SOLE2 again on the System disk after­
ward to prevent conflicts in memory 
usage during booting. This is not in ­
convenient, as the SOLE2 program 
runs in about IO seconds and only con­
sumes I .5K of your new disk space. 
(This is necessary only if you have done 
a SYSTEM(SYSGEN) and wish to 
boot the disk.) 

Making Back-ups 

There is one bug in the Sole program 

no problem at a ll to owners o f two or 
more dri ves . The bug manifests itself 
when the back-up program says , 
"ALERT! That 's no t the same source 
disk " even though it is the same source 
disk . If you have a single-drive, dou­
ble-density system , you can use LOOS 
in double density , but you ' ll have to 
borrow a dri ve to make back-ups of 
these system di sks. 

The document ation is short-only 
three pages-but meets the high stan ­
dards of LOOS documentation. It pre­
sents its subject lucidl y and discusses 
the program's technical aspects in an 
understandable manner. It even warns 

you that a particular section is a 
technical discussion and tells you 
where in the documentation to sk ip to 
if you're not interested. 

Roy Soltoff is the author of Sole 
(he' s also the author of LOOS) and he 
has certainly written a masterpiece. He 
offers a printed listing of the source of 
both SOLE! and SOLE2 for an addi­
tional $25. 

At this writing, Radio Shack's dou­
ble-density adapter is not available for 
testing. LOOS intends to support this 
adapter with a driver and there is no 
reason to believe Sole won't work cor­
rectly with that driver as well . • 

*** Spectaculator is an electronic spread­
sheet for performing budgetary or 

system : You cannot back up a double­ Spectaculator other tabular calculations on the Color 
density System disk using only a single Tandy/ Radio Shack Computer. It comes in the familiar 
drive . If you have flippy di sk drives Fort Worth, TX ROM pack format, and can be used 
you'll have to copy to another disk, Color Computer with either 4, 16, or 32K machines. 
and then copy it to the original's back ­
side. This is a problem in the back-up 

$39.95 You need a cassette recorder if you 
want to reuse your work, and a printer 

utility rather than in Sole and presents by Scott L. Norman is handy. 
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GEAP· The ULTIMATE in TRS-80 Graphics GEAP 2.1has instanl gra pnrc tellers Crea1e DOT WRITER · The UNDISPU TEDleader in HIGHRESOLUTION graphics.NumerousSpecial 
you r own screen graphics easily by . Magnifying. Reversing. Multi pl ying, Ro1a11ng. Hi -Res Type Fon1s lor your Epson MX80/ tOO Many more fon ls being readied now or 
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ready soon' OUICKCURSOR w11n 2. speed controllable cursors. 1ns1ant li ne_rec1angfe 80 and EPSON into a H1 ·Res Graphic TYPESEITERI Requires 48K, Disk and Epson MX 
and circle NEWSCRIPT 1n1erac11ve expansion module Much more' There is NOolhe1 80/100 w1lh Grallrax 801100/PLUS GRAFTRAX available for easy home Installation 
3raph1Cul1hty on lhe markel lhal 1s as POWERFUL VERSA TILEand EASY TO USEas GEAP 2.1 •DOTWRITER $1111-95 
EAPZ.l JF Consulting 149 95 OOT WRITERLSonlyJlncludH It fontll 1811.95 

EXTRA Fonts b1il1br1- S30 lor dl&k of 7.10 lonu 
West Coasl East Coasl Wo11.. e1rry NE WSCRIPT 7.0. Tne besl TRS·80 Word Processor $124.95:FASTER.BASIC 
74355 Buttonwood 221 Hirschfield Dr. code op11m11er S25 95 and RPM. Oisk Speed moni1or1 ng program $24.95. 

Palm Desert. Ca. 92260 Williamsville. NY 14221 ,.. 273 

MC/VISAMOO I/ Ill (714) 340-5471 (716) 634-3026 
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We've done it again! 


Dual Drive Model ill 
CUSTOM BUilTSPECIAL -Je M321 

$1795.00 

FEATURES 

oJe Model 321 ....... S1895.00 
Two S/ S 40 Track Driv e 

~1ode l 322 ... . ... S2295.00 
DOS PLUS 3.3 Operating System 

Winchester Exi>_ansion Option 
Gold Plated Edge Cards 

Fully Socketed Drive Controller 
Switching Power Supply 

System Dust Cover 
Expansion Capabilities 

90 Day Warranty 
or 

1 Year Warranty Available 

p.31 Green Phosphor CRT 

All customized Model II I systems from Computex now 
include at 110 extra charge DOSPLUS 3.3. A Computex 
customized system starts out as a basic Model III, 32K 
RAM is added to increase the storage to 48K. Ad to this our 
Model Ill drive controller with Wincheste r expansion 
option and the appropriate Tandon or MPI disk drives per 
your requirements. The system is then tested vigorously 
for 48 hours to assure you of peak performance when the 
system a rrives at your doorstep. 

mp~a * lanaan 

5.25" FLOPPY DISK 

DRIVES 

• Single or Double Density Operation• 

•3 - 5 ms Track to Track Access Time• 


•48 Hr. Burn in with Pre/ Post Testing• 

•Compatible with TRS80® , Zeni th, IBM• 


All disk drives from Computex are fu lly 
tested for Radial Head Alignment , Track 0 
Switch, Speed. In stanta neous Speed 
Variation ISV, Azimuth, then va rified for 
data storage integrity, reliability and 
systems compatibility. 

MPI Tandon Description Price 

851 TM l00-2 Single Sided 40 Track $219.95 
852 TM l00-2 Double Sided 40 t rack $299.95 
891 TM l00-3 Sin~e Sided 80 Track $299.95 
892 TM I00-4 Dou le Sided 80 Track $399.95 

Power Supply and Case .. . .. . ... . ... . ..... .. ..... 549.95 


Two D/ S 40 Track Drives 


Model 324 ... . ... S2595.00 

Two D/ S 80 Track Drives 


Model 325 .... . , , S3995.00 

One TM602 Winchester & 

One SI S 40 Track Drive 


Model 326 . . . .. .. S4495.00 

One TM603 Winchester & 

One D/ S 80 Track Drive 


' '' ' '. $89.00 

MODEL III INTERNAL 

COMMUNICATIONS BOARD 


NEW! 


The newest addition to the Computex line ofModel III add on kits 
1:~ our M3CBI Communications board complete with RS232 and 
DIRECT CONNECT MODEM. The kit can be supplied in either 
total kit form or '1S a partially assembled unit. The partially 
assembled unit only requires installation of the integrated 
circuits, aU other components have been instaUed and tested. The 
M3CBI mounts in the same location as the Radio Shack RS2S2 
bo<Lrd and installs easily in less than one hour. 

FEATURES 
•300 to 1200 Baud RS232• 

•300 Baud Full Duplex Operation• 
• Uses FSK Modulation Techniques• 

• SupJ>orts Originate or Answer Modes• 
• Will Operate DTE or DCE Equipment• 

M3CB1 ·1 
M3CB1 -2 
M3CB1-3 
M3CB1-4 

P.C .B . & Manual. ......... . . ... $34.95 
Assembled & Tested RS232 ......... .. . . ... $69.95 
Complete Kit .. .. .. . . .. .. . .. .. . ... ..... .. $129.95 
Partially Assembled Kit . ...... .... ... ... .. $169.95 

,.. 
MODEL III 


DISK CONTROLLER KITS 

FEATURES INCLUDE 

•Winchester Host Adaptor Option•Gold Plated Edge Card 
Connectors • Silkscree ned an d Soldermasked P .C. B. • 
Complete ly Socketed for ease in assembly and main ­
tenance •Step by step assembly and installation manual 
written for the first time kit builder•Detailed test and 
troubleshooting instructions•Troubleshooting fl owcharts 
and schematics included•Theoretical analysis of operation 
included •Switching power supply•Mounting brackets• 
Interface Cables •fully assembled • 

Everyth ing you need to install disk drives in your Model Ill 
except the disk drives. 

SPECIAL $279.95.. 
VISA, MASTERCARD and AMERICAN EXPRESS 


NET 30 TERMS AVAILABLE 

D & B Rated Firms, Universities and Government 


Net SO Terms Require a 10% Handling Fee 

•Prices quoted are available mail order only• 

•P rices are subject to change without notice• 


/OMPUTEX 
,,,.27 

a subsidiary of Worldwide Data Systems Inc. 

17321 El Camino R eal 

Houston, Texas 77058 


(713) 488-8022 

http:S4495.00
http:S3995.00
http:S2595.00
http:S2295.00
http:S1895.00


COMPLETE MODEL III 

DRIVE KITS 


l M O(l• ·I Jll 

D rt••t' 

• C o nt r Oll(,.•1 K11 

Complete Model III Disk Drive Kits include the Computex drive 
controller with capabilitie s of Winchester drive expansion. 
Virtually everything you will need to install disk drives in your 
Mode l III is included · We even include one of t he most popular 
DOS systems available, DOS PLUS 3.3. 

M3DKO Drive Kit with I Single Sided 40 Track Drive 
$495.00 

M3DK1 Drive Kit with 2 Single Sided 40 Track Drives 
$699. 00 

M3DK2 Drive Kit with 2 Double sided 40 Track Drives 
$995.00 

M3DK4 Drive Kit with 2 Double Sided 80 Track Drives 
$1150.00 

Call or Write for our Free Catalog 


,.. 
MDX -3 Interface Expansion 

Boards for your Model Ill 
from Micro-Design 

• F loppy Disk Contro l ler• Phone Modem• 

• RS232 Port • Silkscreened & Soldermasked PCB • 

COMPLETE KIT . . . . . . . . . . . . . . . . . . . .$259.95 


• Printed Circuit Board . . . . . . . . . . . . . . .$74.95 

•Disk Control ler Kit . .. . . . ..... . $89 .95 

•Serial Interface Kit . .. .. ... . . . . ... ..... $79 .95 


...·Phone Modem Kit . ...... . . . .. . .. ... . .. $39 . 9~ 


,.. 
M DX-2 Interface Expansion 


Boards for your Model 1 

f r om Micro-Design 


COMPLETE KIT . . . ... . $269.95 

•MDX-2 printed ci rcu it board . . . .... .. . . .. $74 .95 

• Onboard d irect con nect modem kit ... ... . $39 .95 
• 2K/ 4K Eprom kit . ... ... ... . . .. . . . . . . . . $11 .95 

• RS232 mA serial interface . . .. . . . . . . . . . . . $24.95 

•Real- t ime c lock k i t .. . .. ... . . . . . . .... . .. $17 .95 

•32K RAM expansion kit (less RAM) ..... .. $17.95 

•F loppy disk cont roller kit . ....... .. . . . . . $31 .95 

•Cassette port . . .. ... .... . . ...... . .•. . . . $4. 95 

•Analog power supply . ... .. . . . . . • . . ... . . $29. 95 

•Hardware and socket kit . . ... . . . . . . . . . .. $29 95 


....·Centronic line printer port ... . . . ... . . . .. $11 :9~ 


Ou·r qualified technicians are avai/JJ.b/,e for technical questions at 

17131 488-8022 every day from 4:00 to 5:00 PM CST 


DEALERS WELCOMED 
(713) 488-8022 


WE CARRY COMPONENTSFORTHELNW & MDX KITS 
MEMORY 

7400SERIES TTL 741..SOO SERIES 741..SOO SERIES LINEAR SPECIAL FUNCTION 
Type Pr ice Typ!_! Price Type Price Trpe Price 
7404 . . .. .. $ .25 74LSOO . . . . . ... $ .26 74l..Sl64 .... . ... .... .92 ;~5~ .... .... .... p$~ F01771B·Ol .. ... $23.95 

7405 ..... ... . . . . ... .29 74LS02 . . . . . ........ .27 74l..Sl66 ...... .. . .. 2.29 LM1488 .. . ..... ... 1.10 FD1793B·Ol .39.95 

7416 .29 74l.S04 . . ...... . . .... 31 74l..S174 ............. 71 LM1489 ........ ... 1.10 BR1941 . . . . . . .6.95

7427 ....... . . . .25 74LS05 . . ......... .29 74l..Sl75 ...... . .. .. 71 uA7805/ 340T·5 . . .... 99 TR1602 . . . . .4.95 

7438 .38 74l.S08 . . . ...... • .... 27 74l..Sl93 ...... . ...... 87 uA7812/ 340T-12 ... .. 99 Z80A .. . . . . . 9.95 

7442 . .29 74LS09 . .. .... . ...... 32 74l..S240 ........ .. .1.39 uA7912/ 320T· l2 . . . . . 99 Z80B . . .14.95 

7451.. .. .20 74LSIO .......... .. .27 74LS241 ... . .. . ... .1.39 79L12 ........ . . ... 1.25 MC1372 . . . . 5.95

7474 . . . .. . . . . . .32 74L.Sll . .. .. .... . ... .39 74l..S244 . . ........ 1.39 78H05 . .. . . .5.95 MC6674 ... .11.95

7486 ... ... . .. . .. . .32 74l..Sl3 .... . .. . . ... .43 74l..S245 .... . ...... 2.20 TL084 .......... . ...99 2716 . . . .6.95 

1490 . . .44 
 74l..Sl4 .. . ........... 71 74l..S257 .... . ... ..... 76 MC1458 .. . . ..... . ... 58 2114 .2.95

7492 . . .. ... .42 74LS15 . JO 74l..S273 .. 1.75 MLM311Pl ........ . . 90 2102 . . . . . 6.49 

7493 . . . 42 74LS20 . . ..... 26 74l..S367 . ... ......... 69 MC14412 . .14.95 

7495 . . . . .. 55 74l..S21 .. . .30 
 74LS368 .......... . . . 69

74121 . . . . 32 74LS27 . . . . . 30 74l..S373 .... 1.49 l.C. SOCKETS
74123 . . . . 55 74LSJO . .. ... 26 74LS374 .1.45 Type Price
14125 . . .. - .. . .47 74l..S32 . . .37 
 74LS393 . . .1.95 8 PIN S.T . .. . $ .12
14132 . . .. .... . ... .. 60 74l..S42 . . . . .65 We Also Carry
74SOOSERIES 14 PIN S.T . . ..... 14
14151 ....... ....... .55 74LS74 .. . .. 39 
 Type Price 16 PIM S.T . . . . .. .16 •CAPACITORS•
14157 . . . .. .60 74LS86 .. . .. 41 
 74504 .. . ....... $ .55 18 PIN S.T . . . .. 21 
 •RESISTORS•74161 . . . ... 83 74LS93 .. . .... 70 
 74505 . . . .. 50 20 PIN S.T . . . ... 23
14164 . . . ... 83 74l..Sl23 . . .. 92 •CONNECTORS•74S22 .... 47 22 PIN S.T . . ... 27
74165 . . . . . 83 74LS124 . .1.35 •SWITCHES•74532 . . . .... 47 24 PIN S.T . . ... . . 30
74166 . .... . . . . . . .... 90 74l..Sl32 . . ...... . . . . . 72 
 74564 .. . .... 47 40 PIN S.T . . .... 47 ETC. 
74173 .... . . .. . . ... 1.05 74l..Sl38 . . ... . .... . .. 66 
 74S74 .. . .... 58
74175 . . . ...... . . . . . . 65 74l..Sl39 . ... . ..... . .. 66 
 74Sll2 ..... . ...... .71 CRYSTALS Write or Call

74176 . . .... 75 74l..Sl53 . . .... 64 
 74Sl61 . 2.95 Type Price For Complete74194 ............ . .. 73 74LS155 .......... .. .85 
 74Sl74 .. .. .. . .. . .1.15 lMHz ...... . .$5 .95
74195 ..... . . . ..... 64 74LS157 . .. . . .... .... 67 CATALOG


74Sl75 .1.15 3.579MHz .. .... . . . 2.5074366 ..... . . . . .. . . . . 64 74l..Sl61 . . . .... . .. 87 
 745280 .... 2.15 4.0MHz . . . . .. 2.9574367 ... .. . .. ..... . . 66 74l..Sl63 . . ... ..... 85 
 745387 . . . . . 2.95 16.0MHz . . . .. 2.95 

r~~~~ (713)488-4501 VISA, MASTERCARD and AMERICAN EXPRESS 
NET 30 TERMS AVAILABLE 

D&B Rated Firms, Universities & Government
17321 El Camino Real •Prices do not include shipping• 
Houston, Tx. 77058 •Prices are subject to change without notice• Do~ot~~ a subisdiary of Worldwide Data Svslems Inc. 



Bounceoids come crasti down from spa and 
rebound across the screen. Blast them or they will smash 
you. You have a shield but its lifespan is limited so use it 
sparingly. 

The commotion will attract alien natives with poison 
darts, off-world snakes and shaking bugs. Be on your 
guard. The longer you survive the harder ii is to simply 
exist. Bounceoids start dropping from the sky in tiny 
clusters or with constantly changing outer dimensions. 

Bounceolds copyright 1982 by the Cornsott Group 

Reach the exclusive chal 

space flock in a tense _ _.....,.,,~ 


and targeting skills. Joyst1 c a le. 


$15.95 tape, $19.95 disc plus $1 .50 shipping and 

handling charges. MasterCard & Visa orders accepted. 

Available al your software dealer. 


The Cotilsoft Group 
6008 N. Keystone Ave., lndlanapolls, IN 46220 • (317) 257-3227 

TRS 80* is a registered trade mark of the Tandy Corporation 



REVIEWS 


The worksheet can be up lo 99 col­
umns wide by 99 rows deep. 

etting Up 

Spectaculator comes with an 8 Y2­
by- l l -inch, 43-page manual. The book 
leads you along very gently and can be 
read quickly . Almost half of it consist 
of sample sessions and command sum­
maries. The Spectaculator vocabulary 
has 17 two-character commands, plus 
redefined meanings for a few indi vid­
ual keystrokes. The four arrow keys 
move the cursor over the worksheet for 
data entry or when you 're defining for­
mulas. The clear key· backspaces the 
cursor and after you have entered a 
two-character command, the question 

MM-Move marker 
E - Enter numbers 
ET-Emer 1ex1 

CF- Define column formula 
Rf- Define row formula 
C -Calculate (all formu las) 
C- lcar column of data 

CR-Clear row of data 

DC- Delete column (data+ formula) 
DR-Delete row (dala +formula) 
IC- Insert blank column 
I R- lnscrt blank row 
C\ - hangc column width 
"FR-Display rrec mcntory 

A-Save worksheet on !ape 
LO-Load worksheet from tape 
LI - Lisi workshcc1 10 printer 

Table I. Specwc11/a1or Co111111a11ds 

mark displays a Help document on the 1------------------1 
screen. Two question marks cause an 
ex it back to the worksheet. Fi nally, the 
break key returns you to the initia l 
command mode. 

Spectaculator "wakes up" in the 
command mode. The prompt is C>, 
accompan ied by an orange block­
cursor. Below the cursor, row and col­
umn identification numbers for the 
worksheet you are u ing are di played. 

When you turn the power o n, the 
upper left-hand ection of the heel is 
shown on the screen. Normally, you 
will see 13 rows and as many column 
as will fit the video display . You can 
specify column widths; the default va l­
ue is seven spaces. When you move the 
cursor the row and column ID num­
bers change. 

Table I shows the two-character 
commands. To enter numerical data , 
use the E (enter numbers) command . 
It returns a prompt of EN with a dark 
blue cursor . You can now fill the work­
sheet with your data, using the arrow 
keys to move about as you like . To in­
sert a number, just type the number 
and hit the enter key. The number will 
move from the command line to the 
marker position, while you stay in the 
EN mode. Entire rows and columns 
can be labelled with the ET (Enter 
Text) command. 

A few peculiarities of the program 
become evident when you set out to 
spruce up a worksheet with labels. Nu­
merical entries are right-justified when 
entered, while text entries are left­
justified. Judicious use of the pace bar 
is sometimes necessary to properly 
align column labels with the data they 
refer to. Also, with the ET command, 
text entries may exceed the width speci­

fication of the column they start in 
without affect ing ub eq uent numeri­
cal entries . That's how you label work­
sheets with titles spanning several col­
umns of data. You can create new 
blank rows and columns at any point 
with the IR and IC commands, so you 
always have the option of adding labels 
or data to an existing worksheet. 

A shortcut to u ing the arrow keys lo 
move about is the MM command . It 
let. you specify a loca tion to jump to, 
in matrix notation: row, number, and 
colum n number (with no intervening 
spaces). When you press the enter key, 
the specified location appears at the 
upper left corner of the video window, 
with the entry marker in place. The 
row and column ID numbers are then 
updated to record yo ur position. 1 f you 
wish to return to the starting position 
at the upper left corner of the work­
sheet, the I, I position, type MM and 
hi t ent er twice. 

If you make a mistake when entering 
data or text, just place the marker a t 
the offending position and re-enter the 
correct information. If you have really 
fouled up, the CR and CC commands 
will wipe out a ll of the entries in the 
row or column in which the marker is 
si tuated . The DR and DC commands 
perform simila r services for rows and 
columns who e entries were deri ved 
from programmed calculations. C 
commands erase numerical va lues; D 
commands not only era e numerical 
va lue , but any formulas associated 
with the row or column in question. 

Worksheet Calculations 

What makes electronic worksheets 

so special is being able to use prede­
fined formulas, with numerical entries, 
to compute new entries, all of which 
can be easi ly updated or manipulated . 

Thi program uses a convenient, 
easy-lo-learn syn tax for setti ng up for­
mula and is geared to straightforward 
financia l calculations; not elaborate 
analysis of scientific data. 

A typical Spectaculator application 
involves identical calculations (sums, 
ratios, and so on) on the corresponding 
elements of rows in a worksheet, the 
resu lts of which are di splayed in a par­
ticular column. Calculations can also 
be carried out vertically, with elements 
in different rows being operated upon 
to yield a results row . 

In the first case, the marker is moved 
to the column position to be u ed for 
resul ts . The CF command is now used 
to set up the formula to define how 
items in the column are to be derived 
from other entries in the worksheet. 
When writing Spectaculator formulas, 
the en try in column number n of each 
row i ymbolized by Cn; numerical 
constants are written as usual. Thus, if 
you want each row of column 3 to con­
tain 125 percent of the sum of that 
row' s entries from columns I and 2, 
just move the marker lo column 3, 
enter CF, and type in the formula: 
I .25*(CI + C2). 

This is a reci pe, not an equation; 
there is no C3 = because the marker's 
position specifies that column 3 is to be 
used for the resu lts. Unfortunately, ad­
ditional spaces may not be used to en­
hance legibility. 

Once a formula is entered, the CA 
command calculates the compu tations . 
If you want to see what changing one 
or more entries will do enter the new 
values and repeat the CA command. 

Spectacula tor will add, subtract, 
multiply and divide a well as calculate 
square roots . Parentheses may be used 
freely. IL also offers a SUM and SMT 
function. The first is a short way of 
forming, for each row, the sum from a 
designated starti ng column up to the 
column to the left of the marker's posi­
tion. It's handy, but can' t be used 
when intervening columns are to be ex­
cluded from the summation. The SMT 
function, followed by a column desig­
nation, calculates the total of a speci­
fied column, and displays the running 
subtotals in the column where the 
marker is positioned. For example, if 
the marker is set in column IO and the 
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formula SMTC5 is entered, the next 
CA will cause the first row of column 
10 to contain the value from the first 
row of column 5; the second row of 
column 10 will contain the sum of the 
first two elements of column 5, and 
so on. 

To differentiate those rows or col­
umns in your worksheet that were 
computed, Spectaculator will di splay 
the associated formula whenever the 
entry marker is placed on such a row or 
column. 

Normally, calculated results are dis­
played in a dollars and cents format 
with two decimal places. You can 
change this by prefixing formulas with 
an I for an integer display, or a D. The 
D causes calculations to be carried out 
to six decimal places, but only displays 
the results up to the first trailing zero. 
The program is inconsistent on this 
point; there are situations in which the 
first zero is displayed, and others in 
which it is suppressed. This makes work­
sheet formatting frustrating at times. 

Spectaculator will automatically ad­
just the width of a results column, to fit 
as many as 10 digits (up to six to the 
right of the decimal point), to accom­
modate calculated values, even if you 
have predefined such a column's width. 

All Spectaculator calculations can be 
carried out vertically across columns, as 
well as horizontally. To do this, place 
the marker somewhere on the desired 
results row, and define a formula as 
above, using Rn to denote a given col­
umn's entry in row number n. The two 
types of calculations can be used 
together in all sorts of financial work. 

For example, the worksheet might 
contain budget information for a num­
ber of categories over several budget­
ary periods. If the categories are ar­
ranged vertically, calculating the sum 
across the rows would give the expen ­
ditures budgeted for each item for the 
entire time under study. If you calcu­
lated the sum down the columns, the 
total budgets for each of the time peri­
ods of interest would result. 

In cases such as this, the CA com­
mand calculates the vertical and hori­
zontal sums simultaneously. AH resu lts 
are displayed at once. If a number of 
columns are set up with different 
defining formulas, but all operate on 
the same initial data, then all results 
will be calculated and displayed 
simultaneously as well. There is one ex­
ception to be aware of, though. 
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Let's suppose that multiple results 
columns are set up, with one requiring 
the other for data. Suppose each row 
of column 5 is to contain the sum of 
that row's elements from columns I 
through 4, and column 6 is to express 
column 1'sentry as a percentage of this 
total. The defining formulas would be: 
Column 5: SUMCI, Column 6: 
(CJ /C5)* JOO. Here, everything would 
work just as described above, because 
the columns are defined in order, that 
is, everything is calculated before it is 
needed (if we read the columns from 
left to right). But suppose that the for ­
mula for column 5 called for a value 
from column 6, and column 6 was cal­
culated from other data. Now, hitting 
CA would only give you the calcula­
tions for column 6. A second CA 
would be necessary to get column 5. 
Spectaculator seems to do what it can, 
skipping over those calculations for 
which the data is not yet available. This 
is preferable to getting an error mes­
sage and having the program shut 
down, but it is something to keep in 
mind when changing an entry in the 
middle of a worksheet with such out-of­
sequence calculations. To get all of the 
results updated properly in such a situa­
tion requires multiple CA commands. 

This holds for row formulas, as well; 
the proper row sequence is from top to 
bottom. It is also true for larger num­
bers of out-of-sequence formulas than 
the two illustrated here. If you are ac­
customed to programming in Basic or 
other high-level languages you should 
have li ttle trouble with this problem. 
Relative newcomers to programming, 
however, might have trouble , and it 
should be pointed out in the manual. 

Other Features 

Spectaculator worksheets can ac­
commodate nearly 14,500 characters in 
a l 6K computer, and nearly 31,000 in a 
32K machine. You can save a work­
sheet to tape at any point, and reload it 
to resume work later. Data, labels, and 
defined formulas are aJI saved . You 
can assign a name to the tape file, and 
either use the name or ignore it when 
reloading (just as for Color Basie's 
CLOAD) . One annoying point is that 
Spectaculator doesn't give any indica­
tion of the file name during the loading 
process. 

Worksheets can be listed on a print­
er; the row and column numbers are 
automatically suppressed when this is 

done making for a more polished 
printout. You can select any portion of 
the worksheet for printing, consistent 
with an 80-character line. Merely place 
the marker on the upper le ftmost ele­
ment that you want to have printed, 
and enter the LI command and the row 
and column coordinates of the lower 
rightmost element. Everything in be­
tween will be printed; there is no provi­
sion for selectively skipping rows or 
columns in a printout. 

Pros and Cons 

I found Spectaculator to be useful 
for fairly simple budgeting, in which a 
few columns of results are derived 
from several columns of data and both 
horizontal and vertical summations are 
required. Because of its limited mathe­
matical functions, calculations requir­
ing operations such as exponentiation 
become awkward . This means that 
compound interest expressions have to 
be written out explicitly as a series of 
multiplications. It also prevents the tak­
ing of roots other than the square root 

One of my real-world test jobs was a 
multiyear budget projection for a num­
ber of technical programs, in which I 
was interested in find ing the sums for 
22 rows and five columns . I would jug­
gle individual entries in my worksheet 
to stay within guidelines for the total 
annual budgets, and recalculate the 
sums as needed. At the end, I called for 
a printout of that portion of the work­
sheet that I actually used. This one ex­
ample exercised most of Spectacula­
tor's commands. 

The program was fairly slow. Calcu­
lation times ranged from six to eight 
seconds, and increased noticeably for 
larger worksheets. 

Several aspects of the system only 
emerge when you give it an actual test 
case. It wasn't until I had it sum 22 
rows of data that I realized there is no 
way to exclude individual columns 
from the sum if they contain numerical 
data. This meant that not only did I get 
the total annual budgets for my 22 pro­
grams, I also got the sum of the 22 pro­
gram ID numbers! There is an easy fix 
for this particular case: just enter such 
identifying numbers as text, using the 
ET command. 

Another shortcoming is the lack of a 
desk calculator mode for changing in­
dividual entries in the middle of a 
worksheet. If you want to examine the 
consequences of increasing an item by 



TELEWRITER~ 

the Color Computer Word Processor 


TELEWRITER 
Tclewriter is the powerful word processor 
designed specirically for the Color 
Compuler. II can handle almosl any 
;erious wriling job and ii is cx1rcmely easy 
10 use. 11 ha all the advanced fca1urcs you 
11eed 10 crea1c, cd i1 , s1ore, forma t and 
rrilll any kind or texl. Wi1h Telewriler you 
~an quick ly produce pcrfec1 , fin ished copy 
for lcllers, reports, lcrm papers. art icles, 
!echnica l documen1a1 ion, s1orics, novels. 
;creenplays, newsle11crs. I! is also a nc.xib le 
rnd cfTicienl wa y 10 lake no1cs or organize 
dcas and plans. 

51 x 24 DISPLAY 
The Color Computer is an incredibly 
powerful and versat ile compu1er, bu l for 
1ex1 cdi1 ing it has some major drawback s. 
The sma ll 32 character by 16 line screen 
rormal shows you too litt le of 1he 1ext and, 
:ombined with it s lack or lower case 
le11crs, bears li tt le resemblance to 1he way 
.c.x1 really looks on 1 he page. Reverse video 
n place of lower case jusl acids confusion. 

felewriier eliminates these shortcomings 
.vi 1h no hardware modifica tions required. 
By using software alone, Telewriter crcaics 
1 new character se1 tha1 ha real lower ease 
ellcrs. and puts 24 lines of 51 characters 
)11 1he screen. Thal 's more on-screen 
:haracters 1 han Apple 11 , Atari or TRS-80 
vlodcl Ill. That's more 1han double the 
::olor Compul cr's standard display . 

=ULL SCREEN EDITOR 
f hc Tclcwri1cr edit or is designed for 
na.xim um case of use. The commands arc 
ingle key (or single key plus control key), 
as t, and easy to remember . There is no 
1ecd 10 switch be!ween insert modes and 
leletc modes and cursor movement modes. 
' ou sim ply 1ype. What you type is inserted 
n10 the lex! at !he cursor, on the screen. 
Vha1 you see on the screen i. always the 
urrenl stale of your texl. You can move 
uickly through the !ext with one key 
ursor movement in all 4 directions, or 
·ress !he shi ft key simuha neously for fast. 
um-repeal. You can j ump to the lop or 
0110111 of the text, the beginning or encl of 
line, move forward or backward a page 

t a time, or scroll quickly up or clown. 
vhen you type past the end of the line, 
1e wordwrap feature moves yo u cleanly to 
1e nexl. 

·ou can copy, move or delete any ize 

lock of text, search repeatedly for any 


. mtly a s1a1e of 1he an word processor . . . 

11s1a11dinf1 in every respec1. 


- The RAINBOW. Jan . 1982 

The only one with all these features 
for your TRS-80 Color: 

51 column x 24 line screen display 
Sophisticated full-screen editor 

Real lower case characters 
Powerful text formatter 
Works with any printer 
Special MX-80 driver 
Runs in 16K or 32K 
Disk & cassette 1/0 
requires absolutely 

no hardware modifications 

pal tern of charac1ers. 1hen insian1ly delete ii 
or replace ii wi1 h a1101her. Telewriter give · 
you a 1ab key, !ells you how much space 
you have lcf1 in memory, and warns you 
when the buffer is full. 

FORMAT FEATURES 
When i1 comes 1i111e IO prinl ou1 !he fi nished 
manuscrip!, Tclewri1er leis you specify: le r1 . 
righ1. 1op, and bo11om margins: line pacing 
and lines per page. These paramei cr. can be 
set before priming or 1hcy can be 
dynamica ll y modi ficd during priniing wi1 h 
simple i'ormal codes in the IC.'\l. 

Telcwri1cr will a u10111a1 icall y number page. 
(if you wanl) and automa1ica lly cenier lines . 
11 can cha in prilll any num ber of tc.\I files 
from cassette or disk wi1ho u1 user 
intervention. You l·an 1cl l i1 10 sia n a new 
pag.e an ywhere in 1he 1ex1. pause al 1he 
bo11 0111 o r !he page, and SCI ihc Baud ra!e 
to an y value (so you can run your primer at 
1op speed). 

You can prin1 all or an y pan of 1hc !ext 
buffer, abo r1 1he prinling al an y poinl , and , 
!here is a '·'Typewri1er" fea1ure wh ich allows 
you to type straight to your primer. Because 
Telewriter lei s you ou1pu1 numeric co111rol 
codes directly (ei1her from 1he menu or 
during printing) , ii works with an y primer 
(LPVll, LPVlll, MX-80, Ok idata, NEC 
8023, C. l1 oh 8510, Cen1ronics, G E 
Tcrminet , Smi1h Corona TP-1, elc.) . There' 
even a special driver for !he Epson MX-80 
!hat lets you simply selec1 any of i1 s 12 font s 
and do underlining wi1h a single underline 
character. 

CASSETTE AND DISK 1/0 
Because Telewriter makes using casseue 
almost painless, you can siill have a 
powerful word processor without the major 
additional cost of a disk. The advanced 
cassette handler will search in the forward 
direction till it finds the first valid file, so 
there 's no need 10 keep recyping a load 
command when you are lost in your 1ape. 

The Verify command checks you r casseue 
saves to make sure they ' re good. You can 
save all or any part or the iext buffer to 
disk or cassette and you can append pre­
exis1ing riles fro m either medium 10 whal 
you have in !he buffer already. 

The disk version can be simply cus10111ized 
10 1hc precise number or drives in your 
sys1em. from the disk menu. you can lis1 
any directory (including free space) to 1he 
screen or 10 1he primer, rename or dele1e 
files. set the clefaul! drive and return 10 
BASIC. 

ASCII COMPATIBLE 
Telewri1 er !urns your Color Compu 1er 
in10 the most powerful, lowest cost, word 
processor in the world 1oclay . But 1ha1's 
1101 all. The simple ASC II conversio n 
program provided with Tclcwriier (!'or 
bo1h casset te and di. k) means you can use 
1hc full power or the Te lewri1er ed i1 or for 
crcal ing and edi1 ing BASIC and assembly 
language programs. I 1 means you can use 
Tclewriter 10 prepare or edi1 1ex1 files used 
wi1h any data commun ica1ions program. 

Tclcwri1er costs $49.95 on cassei te and 
$59.95 on d isk. To order, send check or 
money o rder to: 

Cognitec 
704 Nob Ave. 
Del Mar, CA 92014 

Or check your loca l software store. I f you 
ha,·c q ucs1ions abou1 Telewriter, ca ll us al 
(714) 755- 1258 weekdays, 7AM-4PM PST. 

And now you can get a complete te:\t 
processing/ communications package dircc1 
from Cogn itec. 

Telemaster-1 : gives you Telewriier along 
wi1h Colorcom/ E, the mos! nexible smart 
1erminal program ava ilable for the Color 
Computer. Package price: $94.95. 

Tclemas!er-2: gives you Telewri ier plus Spell 
'n Fix- ihc professional FLEX spelling 
checker, now avai lable for the Color 
Computer. Package Price: $109.95. 

Telernasier-3: includes Telewriter, Spell 'n 
Fix, and Colorcom/ E-all 3 for $154.95 . 

Please specify cassette or di sk. For disk 
versions add $10.00 to package price . 
Mastercard/ Visa accepted. Allow 2-3 weeks for 
personal checks. Add $2.00 for shipping and 
handling. California residents add 6% state tax. 
Send SASE for copies of reviews from major 
Color Computer and TRS-80 magazines. 

... one of !he bes! pro{!rams for 1he Color 
Co111p111er I have seen . . . 

- Color Compu <cr New,, Jan. 1982 

Apple 11 ;sa1rademark o l Apple Compu1er. Inc.: Atari is a 1rademark of Atari. Inc.: TRS-80 is a trademark ol Tandy Corp .. MX-80 is a trademark o f Epson America. Inc. ,, 121 
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10 percent, you must figure out for 
yourself what 110 percent of the origi­
nal is and re-enter the new number in 
the proper place in the worksheet. 
Then you can use the CA command to 
observe the impact on all your formula­
derived quantities. Be aware, though, 
that even this manual updating will fail 
if you try to change an entry in a row or 
column that is itself found by calcula­
tion. The next CA command will cause 
the original defining calculation to be 

rerun , and the old value of the item in 
question will come back to haunt you . 

Spectaculator's operation has an 
asymmetry tha t deserves mention. 
That is, yo u can erase a derived col­
umn , formula and all, with the DC 
command ; you can erase the data in a 
column with CC; but you can't leave 
the data and just erase the formula. 
Spectaculator also lacks the ability to 
copy a si ngle row or colum n. I also 
miss something like Basie' s Print Using 

command. There really a re times when 
you'd like calculated results to be 
displayed wi th exactly one decimal 
place, trai ling zeroes or no! 

In Conclusion 

1 t is not for the elaborate analysis of 
scientific data, but if you need straight­
forward manipulations for home, 
business, or organization, give Spec­
taculator a try. • 

The Sprinter II 
Holmes Engineering 
3555 South 3200 West 
Salt Lake City, UT 84Il9 
$99.50 

by Richard C. McGarvey 

The SPRINTER II is a speedup 
modification for the TRS-80 that 

requires no damagi ng alterations. 
With a few exceptions, you can plug in 
the Sprinter II and run it on your 
TRS-80, instantly givi ng yo u two 
variations of eight operating speeds . 
One variation contains wai t states 
(pauses) that allow slower ROMs to 
keep up. The other is without wait 
states. The price on the Sprinter 11 may 
seem a bit high but that is because the 
kit includes the 6 MHz Z80B C PU. 

Installation 

The Sprinter II is simple to install. 
There are no traces to cut and no wires 
to solder. All you do is open your 
keyboard, pull out the Z80, and plug in 
the Sprinter 11 . After clipping four 
wires onto easy-to-find chips and re­
sistors, the Sprinter II is ready to run. 
With luck you will get 5.33-MHz 
operation immediately. 

Sprinter 11 is well made . There are a 
few minor problems, however, that 
may not be immediately evident. 

Possible Difficulties 

The first problems confronting most 
Sprinter II users is the need for high­
speed memory. T he 400-nanosecond 
Motorola memory present in most 
TRS-80s is not fast enough to ha ndle 
the Sprinter Il' s acceleration. IL is easy, 
however, to get 200-ns NEC chips that 
will rise to the challenge. 

I had to replace my memory and so 

did a friend who bought the Sprinter 11 
on my advice. Another friend who also 
purchased the Sprinter II was able to 
operate it with hi s Radio Shack mem­
ory. If needed, the faster memory is 
avai lable through Holmes Engineering 
fo r $26 per 16K. Memory in the expan­
sion interface is not u ually a problem, 

cut a trace. 

How to Modify 

1 made all the modifications myself. 
I needed the expansion interface 
modification and tha t was no trouble. 
I also installed resi stors because 1 
thought it wise while 1 had the boards 
open. If you don't want to do the work 
yourself, you can send the sy tern to 
Hol mes and they will make the com­
puter run at 5.33 MHz for a small fee. 
Their work is guaranteed . 

If you wan t to tackle the job your­
self, you can depend on Holmes for 
support. They are good on the phone 
and they will be happy to supply you 
wit h any reasonable assistance. You 
can a lso ca ll them before you buy to 
find out just which modifications you 
are li kely to need. 

Operating Options 

An automatic slow down occurs 
when you access di sk or cassette. This 
is the default, but it can be overridden. 
You can a lso decide whether you want 
the unit to start in the high-speed or 
normal-speed mode. Speed changes 
are software controlled by an OUT in­
st ruction to port 254. There are eight 
speeds, some slower than normal and 
others faster. Each has the option of 
operating with or without wait states to 
a llow the slower ROMs to keep up. 
Top speed is 5.33 MHz without wait 
states, but a heavily modified comput­
er is neces ary to achieve this speed . 
The OUT254, 12 instruction gives you 
5.33 MHz with wait states. This speed 
should be available to everyone. 

Holmes gives you a money-back 
guarantee . If you don't like the 
Sprinter for any reason, return it and 
get your money back, minu shipping 
cha rges. For this reason, they have an 
interest in your a bility to get this little 
devil running to your satisfaction .• 

"Ifyou want to tackle 
the job yourself, you can 

depend on Holmes for 
support . ... they will be 

happy to supply you with 
any reasonable assistance. " 

but so me obstacles emerge when you 
use an expans ion in terface . 

In later versions of the expansion in­
terface Radio Shack removed the buf­
fered cable a nd insta lled a delay line 
(actually a chip). Th is chip causes 
problems when you try to speed up. As 
a result of this delay line, you will most 
likely need to replace tha t chip in the 
expansion in terface with a modifying 
chip provided with the Sprinter II (at 
the additional cost of$ JO). To find out 
if this modificat ion is necessary, call 
Holmes Engineering . 

A few other adjust ment s may be 
necessary . You may have to insta ll re­
sistors in the keyboard and in the ex­
pansion in terface to help the memory 
keep up. At least two resistors are like­
ly and the rest (about 16) a re possibles. 
If after a ll of this modification you still 
can't get high speed , you may have to 
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ARCADE EXCELLENCE 

Med Systems· staff of programmers is 
known for producing some of the finest 
software available today. Now we an­
nounce two arcade games worthy of the 
Med Systems name: Laser Defense and 
Star Trap. Laser Defense: a totally original 
action game. not just an arcade ripoff! 
And star Trap: the first home arcade game 
to allow two players to compete simulta­
neously! Both feature state of the art 
graphics. sound, one or two player op­
tions, and high score saving. 

But don't take our word for it. see the 
review in the August, 1982 issue of 'BO 
Microcomputing. And remember, Med 
Systems offers to refund your money if 
you aren't satisfied. Just return the game 
within 14 days of receipt. 

Laser Defense 
Your laser satellites must defend helpless 
cities against nuclear attack while attack­
ing and destroying the enemy·s launch 
silos. Particle beam weapons. nuclear 
power stations, the eradicator, and a two­
map graphics system combine to pro­
duce one of the finest arcade creations 
available. 

star Trap 
The first two player arcade game! 
Bouncing between two gigantic 3-D 
hypergrids are the stars of a thousand 
worlds. Capture as many as you can , or use 
your nova to annihilate them! Simultane­
ous two player option allows players to 
compete head-to-head in real time! 

Laser Defense and Star Trap are available 
on cassette or diskette and require 16K of 
RAM. 

Laser Defense 	cassette . . . . . . . . 515.95 
Diskette . . . . . . . . 518.95 

star Trap 	 cassette . . . . . . . . S15.9S 
Diskette . . . . . . . . 518.95 

Please add 52.00 for first class postage, 
54.00 for overseas air mail. 

MED SYSTEMS SOFTWARE 

P.O. BOX 3558 CHAPEL HILL, NC 27514 
TO ORDER, CALL 1-800-334-54 70 

v 83 

OR SEE YOUR DEALER 
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*** Yi 

Finance-Loans & Investments 
Computerware 
Box 668 
Encinitas, CA 92024 
Color Computer 
16K Extended Color Basic 
$17.95 cassette . 
$22.95 disk 

by Mark E. Renne 

I f you'd like your computer to figure 
interest on your loans or calculate 

how much you need to save to reach a 
goal, consider this program. Only three 
functions require a printer, so this utili­
ty is excellent for the beginner. It's 
good to see a program that uses the Col­
or Computer as a computer and not as a 
video game. 

inance has two separate programs: 
Loans and Investments. Loans has nine 
separate functions dealing with often 
used loan calculations. Most funct ions 
calculate the missing variable . For ex­
ample, if you are considering a two­
year, 15 percent, $2,000 loan, Finance 
will calculate your monthly payment. 
This works for any missing variable by 
, upplying the remaining variables. 

You can also calculate commercial 
paper discount, if you can find a bank 

these days with a discount. You need a 
printer for receiving a mortgage amor­
tization table indicating payment, in­
terest and principal. You also have the 
option of a printed declining-interest 
loan table. This program includes most 

ties. Although they could be done on a 
hand calculator, the computer makes 
the process easy. 

The program comes on a quality cas­
sette with a program on each side or a 
disk. It loads with no problem and the 
programs are easily written and easy to 

*** 
Micro Mainframe Disk Controller 
Micro Mainframe 
2227 McGregor Ave. 
Rancho Cordova, CA 95670 
Model III 
$279.95 

by Jerry O'Dell 

W hen I started shopping for disk 
drives for my Model Ill, I looked 

through the pages of this magazine to 
find the lowest possible price for the 
disk system. 

To add one disk, you need a control­
ler board, the drive itself, an installa­
tion kit, and 16K or 32K of extra mem­
ory. In addition, installation charges 
may enter the picture. I found prices 
from various sources as shown in 
Table I. 

understand. There's an excellent intro­
duction discussing copyrighted material 
in an intelligent fashion as opposed to 
stern warnings about duplication. 

If you have a need for calculating 
loans and investments, I recommend 
these programs.• 

My local computer shop , as the table 
indicates, has better prices than Radio 
Shack. The table's mail-order entries 
refer to the material prices 1 obtained 
from ads in 80 Micro. As you can see, 
the mail price is $560 less than the Tan­
dy price. The Tandy installation prices 
are estimates . Two mail-order drives 
would save you $734. If you can handle 
the service problems yourself, mail 
order is the way to go . 

The chief contributor to the low 
mail-order price is the Micro Main­
frame Model 111 floppy-disk control­
ler. At $279.95, it's about $115 less 
than many other controllers listed in 80 
Micro . Micro Mainframe is not a well 
known company, but $115 is a sub­
stantial price difference, so I decided to 
order their unit. 

The first difficulty was finding a 
dealer that stocked the kits. Micro 

1-----------------~---------------

Source Controller Drive Memory lnslull . Total 

Tand y $450 $399 $198 $50 $1 ,097 
Local Dealer $395 $235 $50 $30 $710 
Ma il Order $280 $225 $32 $573 

Table I 

of the common ca lculations involving !---------------------------------J 
loans . You can even show how much of 
a loan is interest as opposed to principal 
in the first years of home buying. 

Investments , the second program in 
this package, contains nine separate cal­
culations used in investments. You can 
calcu late the future value of an invest­
ment by giving initial investments, inter ­
est rate, compounding periods, and 
number of years . This is handy for cal ­
cu lating the value of your IRA in 2098, 
or determining how much you can with­
draw from an annuity without damag­
ing the principal. 

Another function calculates the ef­
fective interest rate given the current 
and future value and period. The only 
function that requires a printer is an 
earned-interest table. 

These two programs are a good ex­
ample of a computer's projection abili ­
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Convert your TRS-80~ 


into aWorldClassComputer 


FATIGUE 


.. .with LSl's new 
TM

Replacement CRT... 
The black & wh ite " TV Screen" CRT (p icture tube) wh ich came with you r TRS-80*model 11 or 111 is an inexpensive 

rapid "P4" Phosphor CR T intended for TV use. The d isp lay is actua lly st robing 60 times a second. No amount of "green 
plast ic" wi ll stop th is st rob ing or el im inate the eye fatigue it causes. But a new · >f" We CRT display t ube wi th a sl ower 
decay ing. colored Phosphor w ill . 

• 	 Ava ilable in slow-decay green (simi lar to new IBM* and A PPLE l ll *monitors) or medium decay "European 
Orange" (easy on the eyes. elegant ly beautiful, and the standard for CRT di splays in Europe) 
Leaded glass stops X-ray emission 

• 	 Opt ional Anti -Glare Frosted Glass avai lable to reduce eye strain from gla re 
• 	 Easy installat ion - tube comes wi th pre-mounted hardware 
• 	 30-Day Money -Back Guarantee 
• 	 Idea l for Word-Processi ng & Programming, fast enough for Games & Graphics 
• 	 Finest qual ity double-dark glass and phosphor fiel ds make the letters seem to be coming ou t of black space 

; -LSi-s-vs"T"ENis-- ~ --,.~~McFIT"· ;: - - -----------e0M.1182--; 
1 0 	 # GN42 Green Phosphor $ 7 9 .9 5 ITry This Test: 

0 	 # G N42G Green Phospho r w i t h an t i -glare $89 .95 I 
Tur n the b r ig htness control on 

you r TRS ·80•a 11 the way up. W ave 
 0 #0 R34 Orange Pho spho r $89 .95 i 
yo u r h and up and down in front 0 #0 R34G Orange Ph o sphor with an ti -g la re $99 .9 5 I 
of t he sc r een. See how jerk y i t ADO S7 FOR PACKAGING ANO UPS SHIPPING I 
seems? Ju st li ke i n front of a I 
st robe ligh t ! T h at ' s because the I 
scree n actual ly ~ strobi ng at y o u . I.~.Lan3 ley -St.Clair T o Order Call · A slo wer-phosphor CRT wil l 	 I•redu ce that tro ublesome strobe 	 •Instrumenta t1on 1-800-221-7070 I 

I 
effec t . That's why m o st of t he 

..-462 Systems, Inc. Dealer Inqu iries Invi ted :newer mon itor s, from I BM • to 
App le 111 • are using the new 

TM slo w -p h osphor C R T's . _1_31_~e~~2_:1.!_h_~~~t..:. 1"!~~'!..~~:....i'!...Y.:..1_o_9_! 1_ 1.!~~ey.:6.§Zl2.. _ _ _ _ _ _ , 
LSl's new Soft - ~ ' C RT · 1BM " , APP LE and TRS ·80 • are rrademarks o f I BM, A PP LE Co mputer & TA N DY Corp . 

I 
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Mainframe in California put me in 
touch with three dealers. Two of them 
asked $100 more than Micro Main­
frame 's advertised price. However, BT 
Enterprises of New York had them in 
stock at the same price. The unit was 
delivered one week after I placed the 
order. 

My initial uncertainty about the MM 
controller kit proved to be unfounded. 
The circuit board (see Photo 1) is well 
made, and is obviously well designed. 
For $279.95 you get the controller 
board, a switching power supply, 
almost all mounting hardware , all 
cables needed for installing two drives, 
and instructions. Only the four 32 by 114 
mounting screws for the drives are not 
supplied. I bought a Tandon drive 
from Soft Sector Marketing; The 
Model Ill Service Manual contains ser­
vice instructions for it. 

James Schaefer describes installation 
of Model III drives in the January 1982 
issue of 80 Micro (page 172). There is 
little need to supplement his writing on 
the topic; however, I included a few 
figures to show special features of the 
Micro Mainframe system. 

To begin installation, remove the 
Model Ill cabinet top, and an internal 
shield over the CPU board. Install the 
new memory chips in the sockets on the 
right side of the board. Insert them 
precisely like the original eight above 
them. At this point, turn on the com­
puter to make certain that it still 
works. Then, remove the CPU board, 

put in the disk controller board, install 
the hardware and cabling for the drives 
themselves, and reassemble the com­
puter. It's a very simple job. The in­
stallation takes about an hour and a 
half. The instructions, unfortunately, 
are supplied on faded photocopies dif­
ficult to read . There are at least five 
serious errors, and the diagrams fre­
quently don't match the text. For ex­
ample, the instructions say to mount 
the power supply to the cabinet with 
the sticky tape on the bottom of the 
power supply; there wasn't any sticky 
tape on the bottom of the supply. 
You're supposed to install a Jong and a 
short mounting bracket, but they're 
both the same length. The cable 
diagrams are also incorrect. In spite of 
these errors, anyone with common 
sense can complete the installation. 

There is one ambiguity in the in­
structions. This is with configuring the 
disk drive itself. The diagram in the in­
structions implies that the socket on 
the Tandon drive into which the shunt 

11:::1:1 

74 30 IT~7 ...I____, 
TERMINAT ING RESISTOR 
SOCl<ET ( OT USEOl 

Figure I 

is placed has seven positions. Actually, 
there are spaces for eight. 

Figure 1 is a drawing of the drive 
board, showing how the connections 
are made. The connections shown are 
for drive zero, with shunts in positions 
2 and 7, with all others open. Notice 
that no terminating resistors are 
plugged into the socket provided for 
them; they aren't required for internal 
drives. My dealer also cut the trace 
leading to pin 6 of the drive; according 
to Micro Mainframe's instructions, 
this isn't necessary, but the unit func ­
tions with or without the cut trace. 

Photo 2 shows the completed instal­
lation. The drives fit well into the cut­
outs of the Model III, and nothing is 
force-fitted into place. 

The system worked immediately. 
Data transfer to and from the drives 
seems to work well; I haven't encoun­
tered any disk errors. l 've found one 
commercial program that refuses to 
load, though it loads on a Tandy con­
troller. The program uses tricky encod­
ing techniques, however, and may not 
be a fair test. All the Radio Shack soft­
ware I have loads perfectly. 

There is one serious drawback. No 
service manual is available for the unit, 
and no schematic diagram. Service is 
available for a $45 repair fee, but if you 
like to fix things yourself, you'll have 
to trace the circuit diagram on your 
own. Hopefully the company will 
change this troublesome policy as they 
gain experience.• 

PUT YOUR COMPUTER 

TO WORK SAVING$$ 

EVERY TIME YOU BUY 


GROCERIES!! 


GSORT 
is a fast. menu driven assembly 
language program that k eeps track 
of up t o 1 200 store c oupons Enter 
your shopping list a n d QSORTlo cates 
every usable coupon with in seconds 

A specia l fi ling s y stem speeds 
physical retriev a l of any coupon to a 
few seconds.. 

Comprehensive manual 

Satisfaction Guaranteed or your 

BV ENOINEERING 

Money Back 

Specify Model I or Ill 
cassette or disc . . . . $39.90 ppd 
(Celd'. residents add 6%) 

,,; 74 

P.D 90X3351 , R IVERSIDE. CA 9:25 1 9 
[714) 79 1-0:25:2 

Pho10 2. The Comp le1ed /11sialla1io11. 
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*** 
Smith-Corona TP-1 
Smith-Corona 
65 Locust Ave. 
New Canaan, CT 06840 
$895 

by Terry Kepner 

Smith-Corona, best known for their 
high-qualit y, low-price typewriters, 

will soon become well known for their 
low-cost, high-quality computer print­
ers. The TP-1 has a suggested retail 
price of $895, but l 've seen it adver­
tised in 80 Micro for as low as $650, 
making it th e cheapest letter-quality 
printer available. 

What do you get for your $895? You 
get a well built, bare-bones, daisy­
wheel printer. ost standard writi ng 
paper fits on the 13-inch paper car­
riage, but 15-inch computer paper 
won't. The actual writing line is 10.5 
inches wide, giving you 105 printed 
character with a IO-pitch prin ter, or 
126 characters if you have the 12-pitch 
printer. 

The line spacing can be set to 3, 4.5, 
or 6 lines per vertical inch, giving you 
33, 49.5, or 66 lines per standard I! ­
inch-high paper. You can set the im­
pression strength of the character­
striking ham mer to any one of five lev­
els. The TP-I supports the standard 
ASCII character set, but prints only 88 
of them at the moment (the standard 
upper and lowercase a lpha bets, the nu­
merals, and punctuation marks). 

Special Features 

The TP-1 has five special features: 
back pace, a uto mat ic under lin ing, 
programmable margins, programma­
ble tab setti ngs, and automatic form s 
control. 

The backspace capability lets you 
overstrike a zero with a slash to dif­
ferentiate zeros from the letter 0, 
make boldface characters by backing 
up and restriking the same character, 
underline characters, or strike out 
characters. 

There are two methods for underlin­
ing: using the backspace command to 
place the dai sy wheel over the letter 
just typed, then typing an underline 
(recommended if you need only one 
letter underlined); or accessing the au­
tomatic underline feature, which un­
derlines each character printed before 

moving the daisy wheel to the next 
print position. 

The margins can be set by position­
ing the print head to the desired point 
and sending a hex 11 (decimal 17) . Set­
ting the right margin is similar, except 
you send a hex 13 (decimal I9) . To 
clear a margin, position the print head 
a nd send a hex 18 (decimal 24). This 
fea ture means you can set the number 
of printed columns o n your paper 
without having to use DOS Forms 
commands or a special machine­
language program. 

Similarly the tabs can be set and 
cleared using the hex codes I2 and 14, 
respectively . 

The forms control is a front panel 
switch. In the normal position, the 
printer prints all 66 lines on a page. In 
the Forms position the printer prints 58 
lines, then skips eight lines to the next 
page . This provides simple pagination 
for program list ings and word-process­
ing documents. 

The TP- 1 doesn't support propor­
tional spacing, reverse line feeds, half 
line feeds, or reverse half line feeds. In­
cremental spacing isn't avai lable; you 
can advance or reverse the daisy wheel 
in increments of one character only. 

either can you change the pitch 
you're using. 

If you have a 10-cpi (characters per 
inch) printer , you can't change the 

print to 12 cpi. (You can put a 12-cpi 
daisy wheel on the 10-cpi printer, but 
yo u' ll get only I 0 characters printed 
per inch, which looks rather silly with a 
I 2-cpi wheel. ) The 10 cpi is equivalent 
to a pica typewriter and the I2-cpi 
printer is equivalent to an elite 
typewriter . 

Compared with the more expensive 
dai sy-wheel printers, the TP-1 seems 
slow, averaging 12 characters per sec­
ond. (It sounds like a very fast typist at 
work.) Typing characters rarely used in 
English slows the unit down to about 
10 cps, but typing more common char­
acters, such as vowels, or repeating the 
same character lets the uni t hit about 
16 cps. 

What are its advantages? It's inex­
pensive. It can be attached to almost 
any computer since it's available with 
either a standard Centronics parallel 
port or with an RS-232 port. 

Setting the RS-232 port for stop bits 
is not requi red. The TP-I will work 
with 1, 1 \/2 , or 2 stop bits; a 7 or 8-bit 
word length; and odd, even, or no pari­
ty. The data rate can be set to any one 
of 16 baud rates: 50, 75, I 10, 134.5, 
150, 300, 600, 1,200, 1,800, 2,000, 
2,400, 3,600, 4,800, 7 ,200, 9,600, or 
19,200. 

Another advantage is that the inex­
pensive ribbons and print wheels are 
the same as those used on the Smith-

The TP-1 
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Corona T ypetronic typewriter and 
are available through stores sell ing 
Smith -Corona electronic typewrit ers . 
The pri nt wheels cost only $4 .95. 
(Tandy's Daisy Wheel !l' s wheel costs 
$29 . 95 .) One-t ime, 54,000-character, 
black-film ribbons retail for $2.95, 
and the TP-1 multistrike mylar rib­
bons cost $6 .95 , with a li fe of250,000 
characters. (Tandy 's multistrike rib­
bons are three for $24.95.) The TP- 1 
can handle up to four-part forms. If 
you use NCR carbon less paper, you 
can use six-part forms . 

And last but not least , the TP-1 i 
simple to use. When I received mine, 
the print wheel and ribbon were al­
ready in place. All I did was remove the 
packing foa m and bands, plug in my 
printer cable, plug the printer into the 
electric socket, load the paper, and I 
was in business. The ribbon and print 
wheel are easi ly accessible and simple 

to change, and the manual is easy to 
understand . The TP-1 even includes a 
simple diagnostic routine that checks 
the motor every time you turn the 
printer on. 

Disadvantages 

At th is moment there are two seri­
o us disadvantages to the TP- 1. Be­
cause the print wheels were origina ll y 
designed for the Typelronic typew ri t­
er they don't have the greater-than 
and less-than signs (left a nd right car­
ets, <>). Si nce most Basic programs 
use the left and right carets in l f . . . 
Then statements, thi s fl aw practically 
eliminates the use of the TP-1 as a 
program-list ing printer. I've been 
told by Daniel A. McCarthy, vice 
presi dent of specia l markets al Smi th­
Corona, that ASC II print wheels will 
be avai lable later thi s year. 

The second problem is the lack of a 
tractor-feed mechanism for the print­
er. When running fo rm-feed paper, 
what starts out as a nicely centered col­
umn on page one ends up printing on 
the le ft edge of the paper by page ten. 
Trying to print mailing labels was a 
complete disaster. I fai led to print even 
o ne label with straight lines. This 
creeping also shows up in the vertical 
direction, but only if you're printing a 
few lines on each page with lots of re­
peating line feeds . McCarthy said he 
expects a tractor-feed mechanism to be 
avai lable in the near future. 

If you don 't need proportional spac­
ing or special features such as forward 
and reverse ha lf line feed that only 
more expensive printers can give you, 
consider the TP-1. IL is an inexpensive 
let ter-quality printer ideal for your per­
sonal correspondence or short docu­
mentation needs. • 

**** 
Fast Basic 
George and Thomas Gratzer 
John Wiley Books 
1 Wiley Drive 
Somerset, NJ 08873 
Softcover, 278 pp. 
$14.95 

mats of Basic programs-how to PEEK 
and POKE to high addresses and the 
like. Chapter 3 discusses the organiza­
tion of the TR:S-80, as well as where and 
how Basic keeps the data tables, work 
areas, and address tables . The chapter 

Fast Basic with the Z80 and its registers 
and how to perform a load of the 
registers or memory. This chapter a lso 
includes one of the simplest introduc­
tions to Z80 programming 1 have seen . 

USR, ROM, and DOS calls are dis­
cussed next. The chapter cover soft­
ware accumulators for integer, single, 
and double-precision numbers and 
gives addresses. Then it gives an in­"The approach taken in 

by Bruce Powel Douglass writing Basic programs depth look at ROM subroutines for the 

F ast Basic is a book on using ma­
chine-language subroutines to en­

in Fast Basic is to 
first write them in a 

math routines, such as locating, mov­
ing, and performing manipulations on 
various formats of numbers. 

hance TRS-80 Basic on the Models I 
and 111. If you understand Basic, in­ simplified form of Basic 

The rest of the book discusses the im­
plementation of various functions in 

tegers, floating poin t, and strings, this 
book should be easy to fo llow. 

The book focuses on teaching you to 
let Basic do what Basic is good 
at-functions like 1/0 and floating­
point computations. But tasks that 
Basic doesn't do so well, machine­
language subroutines should handle . 

Fast Basic assumes you understand 
Basic well enough to use PEEK, POKE, 
and print statements. Each chapter has 
a summary a nd self-help questions. The 
first chapter discusses the representa­
tion of data and programs in memory, 
including binary and hexadecimal num­
bers. A program called Tutor (also 
available on disk) allows you to look at 
the contents of a ny byte in memory and 
its binary or hex representation. 

Chapter 2 takes a closer look at 
what's in memory and the various for-

called Simple Basic. " machine language , mostly using the 
ROM calls. Fast Basic provides a 
benchmark program (a bubble sort) 
showing the Basic and Fast Basic ver 
sions , complete with comments. 

The approach taken in writing Basic 
programs into Fast Basic is to first write 
them in a simplified form of Basic 
called Simple Basic. Then, translate this 
form into USR calls and machine code. 
The book gives three methods of storing 
the machine code in memory, including 
POKEs into reserved memory, packing 
into arrays or strings, and packing into 
remark lines. 

The last chapter tells how to enhance 
Fast Basic to be even fas ter. lt gives the 
Block Search and Move commands of 
the Z80 instruction set along with ap­
plications, and it demonstrates simple 
ways to set and reset the video graphics 

has a table of addresses for reference 
and a procedure for merging non­
ASCII files, checking for printer status, 
changing drivers, and so on, with some 
interesting examples. It also gives a pro­
gram that tightens the T RON function, 
so it doesn't destroy the video sc reen. 

The book goes on to discuss how 
Basic operates, such as executing 
GOTOs, as well as recovering lost pro­
grams. The variab le tables are discussed 
in detai l, so you can get a variable out 
when you need it for Fast Basic. 
Chapter 5 talks about hardware, in­
cluding· devices, CPUs, and buses, with 
a tutorial on tak ing over the keyboard 
driver and programming other devices . 

Chapter 6 begins the introduction to 
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in machine language, as well as using number of ROM routines, the Z80 in­ much useful information on the 
the keyword jump table and how to struction set, and the source code for a organization of Basic, variable and 
take over the syntax-error routine to few utility programs . work tables in the Basic environment, 
add commands directly to Basic. This book is well written and pro­ and how to properly enter and exit 

The book also provides several ap­ vides man y usefu l techniques to ROM subroutines. Fast Basic is well 
pendices on entry points for a large enhance Basic programs. It contains worth $14.95. • 

Colorterm 
Martin Consulting 
94 Macalester Bay 
Winnipeg, Manitoba 
R3T 2XS Canada 
$34.95 

by Scott L. Norman 

colorterm is a moderately priced 
cassette program that converts a 16 

or 32K Color Computer into an intelli­
gent terminal. It possesses an extreme­
ly important property: It lets you get 
"on the air" almost immediately by ig­
noring its advanced features. When 

lines are a chore to read on any tv re­
ceiver that is very far out of alignment. 
This mode is usable with a well tuned 
set, though, and I am looking forward 
to using it with a wideband monitor 
and baseband video. 

The normal Colorterm display is 
black on a green background. This can 
be reversed from the keyboard, al­
though the legibility suffers a bit. This 
feature is useful for highlighting par­
ticular lines of text, such as operator 
instructions. 

The Colorterm character set can be 
patched into other programs to dress 
up their output. The manual contains 
the details on calling several l/O sub-

changed by loading (but not executing) 
Colorterm and then performing specif­
ic POKEs from Basic. The manual 
gives the relevant addresses, as well as 
the data for saving the modified pro­
gram to tape. There is also a keyboard 
command for switching between full 
and half-duplex transmission; the 
default is half duplex. 

Colorterm features auto-typing; if a 
key is held down for more than a sec­
ond or so, it begins to repeat at a rapid 
rate. This function is also available for 
the four-way cursor control. The up, 
down, and left-arrow keys, together 
with the space.bar, are used to position 
the cursor, the right-arrow key being 
reserved as a special shift for Color­

used in this fashion, Colorterm is al->------------------< term's advanced commands. A few 
most invisible, with no extensive set of 
commands to get in the way. Color­
term's advanced features can be 
learned at a later time. Be assured, this 
is a painless package to work with at al­
most any level of sophistication. 

Bare-bones Features 
Colorterm occupies less than 4,900 

bytes of RAM, beginning at $1COO. It 
requires a high-resolution (6144 byte) 
video screen for the software-defined 
character set, one of its most distinc­
tive features. The display memory em­
ployed starts at $400, so the Radio 
Shack disk system cannot be used in 
conjunction with the present version of 
the program. 

That high-density character set fea­
tured in Colorterm 's advertising gives 
you a true upper and lowercase dis­
play, 21 lines by either 51 or 64 charac­
ters (keyboard selectable). Lowercase 
characters have descenders. The 
SI-character display is somewhat less 
legible on my elderly black-and-white 
portable tv set than that used by my 
Telewriter word processor, even 
though the latter lacks descenders and 
crams 24 lines onto the screen. Color-
term uses the same characters for both 
line formats; spaces are just reduced 
for the higher-density display. 

As you might expect, 64-character 

"Be assured, this 

is a painless package 


to work with 

at almost any level . .. " 


routines from other Assembly-Ian­
guage programs; I assume that 
DEFUSR and USR calls would work 
from Basic . Martin Consulting makes 
the reasonable stipulation that you 
honor their copyright and restrict such 
applications to your own personal use. 

Operation 
As far as the fundamentals of opera­

tion are concerned, Colorterm comes 
configured for the most common 
ASCII data format: 300 baud, 7 data 
bits per word, even parity, and I stop 
bit. This is the format employed by 
CompuServe and Tele.net, and I pre­
sume that it suffices for The Source 
and other major services. More in line 
with my interests, it is supported by the 
IBM TSO (time-sharing option) in­
stallations. 

Should your requirements be differ­
ent, any of these parameters can be 

keys are redefined when they are 
pressed at the same time as the regular 
shift. 

Experimenters will quickly discover 
that there is a misprint in the Color-
term manual. The definitions of the 
shift, up-arrow and shift, down-arrow 
combinations are reversed. These give 
an underline and a left bracket, respec­
tively. The underline is an independent 
character; it cannot actually be posi­
tioned under anything previously 
typed. 

Advanced Features 

When you're ready to use Color­
term, the right arrow gives you access 
to 18 predefined functions, each ac­
cessed by a single letter (upper or low­
ercase). In addition, you can define up 
to seven personalized functions using 
the arrow plus the letters T through Z; 
these functions generally take the form 
of ASCII control codes POKEd into 
the appropriate locations. 

I have described the functions that I 
use most often in accessing an IBM 
3033 mainframe via TSO, my principal 
application of Colorterm. To give you 
some idea of how broad my Color 
Computer's horizons have now 
become, since acquiring Colorterm I 
have written programs for the main­
frame in IBM 's VSBASIC, Pascal, and 
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Fortran lV, as well as using Script, an 
IBM text-processing package! 

In logging onto TSO, you must sup­
ply an ID code, generally public knowl­
edge, and a password, which is con­
fidential. Colorterm 's D (duplex 
change) function allows you to main­
tain confidentiality. Start your log-on 

to 128 characters long. The G com­
mand followed by the number of the 
buffer to be filled sets up the message­
generation process; unfortunately, 
function commands such as right ar­
row, D cannot be embedded . 

The M (macrosend) command, plus 
the buffer number, transmits the mes-

procedure in the normal half-duplex ,_________________ __, 
mode, in which each character is 1------------------1 
echoed on the screen when it is sent to 
the host computer . Before entering the 
password, enter the right arrow and D 
together to switch to fu ll duplex, and 
subsequent characters will not be dis­
played. This is a toggled command, so 
it should be used again after you have 
finished your password in order to 
make subsequent entries visible. 

When not concerned with confiden­
tiality, I generally send my en tire log­

"One more interest 

is the ability to scroll 


through a mass of data 

down-loaded from the 


host to the 

Color Computer. " 


on code (ID, password, account num- 1------------------1 
ber, and desired workspace size) to the 
host as a predefined macro message; 
this takes two keystrokes. Colorterm 
has two buffers reserved for freq uent ly 
used macros, each of which may be up 

COLOR Hl·RES 
GRAPHICS 
FOR THE ms-so·· MODEL I 

Create spectacular color 
graphic displays with your 

TRS-80 Model I with 

COLOR·GRAF 
Connects to the expansion port of 
your computer and uses your color 
TV for the graphics display. 

You conrrol a color display that includes: 

• 256 x 192 pixel resolution 

• I 5 colors plus transparent 

• 4 graphics modes 

• easily movable animated patterns 

Complete documentation and oftware 
allows you to set each pixel. create 
patterns. dr w lines. and much morel 

COLOR-GRAF comes in a 7'//' x 6" x 3" 
cab1ne1 complete wi th 40 pin connecwr. 
power supply. RF modula!Or. documen­
ta tion and software for S260. 

For mformauon. or IO order. wme or call 

(@ Solectronics 
400 Asbury Ave., Evanston. IL 60202 

(312) 866-8737 ..- 322 
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sage when desired . Again, once you 
have customized Colorterm in this 
fashion you have to store it on tape and 
be sure to use the appropriate version 
in future work . 

It is sometimes useful to preserve a 
window of data on the screen while the 
rest of the display scrolls. Colorterm 
allows you to do this at the top of the 
screen. The procedure is simple: Once 
you have the desired in formation in 
position, place the cursor at the begin­
ning of the next line and enter the right 
arrow and P simultaneously. Every­
thing from the cursor to the end of the 
screen is cleared and is subsequently 
used for the scrolling display , leavi ng 
your data in place. 

Highlighting the preserved message 
with reverse video can be effective, 
too. To do this, you merely use the F 
(color flip) command before the P 
command . The F changes the entire 
display from normal to reversed video; 
the P changes everything in the scroll ­
ing portion of the display back to 
normal. 

My TSO connection involves a local 
telephone call, so I am not normally 
concerned about the duration of my 
connection to the host. Since this is not 
the case for everyone using a time­
sharing service, Colorterm allows you 
to compo ea fi le of useful size off line 
and then upload it in one shot. Color­
term normally uses nearly a ll of memo­
ry above decimal 12055 as a buffer for 
incoming data; this input buffer can be 

limited to 512 bytes by the L com­
mand. Note, however, that a binary 
file of your own composition can be 
loaded above this buffer by a 
CLOADM command from Basic. This 
file can then be uploaded via the 0 
(outsend) command . The file, which 
might have been prepared with an 
ed itor or text processor, can be about 
3,500 bytes in length in a 16K com­
puter, and nearly 20,000 bytes long in a 
32K machine. 

The whole process ca lls for close at­
tention to loading offsets and address ­
es in general, a bit clumsy for my taste. 
You should be aware of the existence 
of thi s capability, though, because it is 
also employed 111 transmitting data 
from the buffer to a printer through 
the Color Computer's RS-232 port. To 
do thi s with any degree of grace re ­
quires a dual-port adaptor that allows 
both modem and printer to be hung on 
the port at once. The alternative is to 
switch connecting cables as needed, 
which can get a little frantic . None of 
this is Colorterm 's fault but a limita­
tion of the Color Computer. 

One more interest is the ability to 
scroll through a mass of data down­
loaded from the host to the Color 
Computer. You might want to receive 
data and go off line to examine it at 
your leisure, for example. Colorterm 
handles this easily. Before receiving the 
data, initialize the buffer with the right 
arrow, I command . Scrolling can be in­
itiated with right arrow , S. The scroll­
ing process starts at the beginning of 
the buffer, and can be interrupted and 
restarted in place by pressing any key; 
you may have to press a key several 
times in order to catch the attention of 
the keyboard scanning routine, how­
ever. Scrolling continues to the end of 
memory, or until the break key is 
pressed. Unfortunately, there is no 
provision for scrolling backwards . 

All or part of the buffer can be saved 
to tape by returning to Basic with the 
reset button and executing a 
CSAYEM. Once again, the Colorterm 
manual contains the start, end, and 
transfer addresses for both 16 and 32K 
systems, as well as the PEEKs neces­
sary to find the end of data in a partial­
ly filled buffer. 

I have found Colorterm easy to use 
a nd quite flexible for my day-to-day 
requirements. It is moderately priced, 
and the text densities are high enough 
to allow doing some serious work.• 



LEGIONNAIRE- Real -time simulation of G.F.S . SORCERESS -Sci -Fl adventure game. MOO N PATROL- Arcade Pak™ game of 
tactical combat in Caesar's time . YOU as Caesar YOU are Joe Justin trying to clear yourself of a lunar invasion . Beats any quarter-gobbling game 
command up to ten legions . Finest full -color false charge of mutiny and get back to the around! Four levels of increasing difficulty 
graphics plus playability way beyond the state Galactic Federation Starship "Sorceress" . present new attackers to battle . Fast. furious and 
of the art! Cassette . $35.00 Beautiful full -color manuals provide useful clues. fun! Cassette . .. $25 .00 

Cassette . $30.00 Diskette ... $35 .00V.C. - Faithfully recreates unconventional TELENGARD- Dungeon adventure in a 
conflic t in Viet Nam. YOU command chopper ANDROMEDA CONQUEST- Vast scale mysterious underworld with 50 levels of ever· 
and artillery units. and face task of protecting space strategy game of galactic colonizing and more-complex mazes to explore . Real time 
civilian population where the enemy hides conquest among unique star systems with fantasy and role-playing game . Using wits . 
among the people . Cassette . . . $20 .00 strange life forms and alien technologies that magic and fast thinking. gamers fight monsters 

Diskette . . $25.00 provide exciting exploration and batt le . and reap valuable rewards . Cassette . .. $23 .00 
Cassette . . $ 18 .00 Diskette ... $23.00 Diskette . . $28.00 

' T1ademarks for Apple Compu1er. Warner Commu01cb11oos. T;,ndy Corp . 
hu~rna 1 i onal Business Machines and Commodore lnrernation"'I Ltd If your favori te dealer fails to have 

Available at finer the games you want , call us toll free 

computer stores everywhere! 1-800-638-9292 Il l 

micr'cccm~utert ;ames 


' REGISTERED TRADEMARK OF MICROCOMPUTER GAMES. INC DIVISION OF 

The AVALON Hill Game Company 

Avalon Hill MICROCOMPUTER GAMES For specific information , such as 
are compatible with the following computer systems: machine compatibility, memory requirements , 

Apple II cassette or diskette availability and price , 
Atari 4/ 800\!' call us toll-free 1-800-638-9292 and ask for 

TRS-80 Models I/ Ill & Color ' Operator 10 or write to: 
IBM P .C . Avalon Hill Microcomputer Games. Dept. C-10 

Commodore VIC-20 . CBM PET & 2001 ' 4517 Harford Road . Baltimore . MD 21214 
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Master Reversi 
Instant Software Inc. 
Peterborough, NH 03458 
Models I and Ill 
$29.95 

* * * * V2 
Odin 
Odesta Publishing 
930 Pitner 
Evanston, IL 60202 
Models I and III 
$34.95 

by Bruce Powel Douglass 

Master Reversi and Odin are two 
microcomputer versions of the 

popular board game Othello . The 
games, like Othello, are played on an 
8-by-8 grid, simila r to a chess board. 
Un like chess, pieces are not moved 
after being set on the grid . Your object 
is to occupy territory by placing pieces 
on the board and trapping your oppo­

*ARRANGER* 
JOO% Machine Language Disk Index 

Program for the TRS -80 Model /&Ill 

Automatically recognizes ALL major 


DOS 's.' 

The Arranger is a master index 
system 1ha1 au1oma1ically records the 
names of your programs, what disks 
Ihose programs are on and type of 
DOS. Some of ils fealures are: 
· Aulomatic single and double densily 

recognition 
· Accep1 s LOOS, DOS+, TRSDOS, 

NEWDOS/80, DBLDOS . . . 
· Works interchangeilbly with Model 

Ill , I double density 
· Capacily of 200 diskelles, 45 

filenames/ diske1 te 
· Quickly locates any amount of free 

granules 
· Finds a program in less than 30 

seconds! 
· Alphabetizes 1500 filenames in 40 

secs.! 
· Option lo sort by any extension 

VBAS, / CMD, /???) 
. Easily updates diskettes previously 

added 

· Backup function build in 

· Uses I to 4 drives, 35. 40, or 80 


tracks 
Requires 32K, I disk min., $29.95 

Specify: TRS-80 Model number 
(If you've added double density to 
your Model I. please indicate) 

T riple-D Software "" 489 
P.O . Box 642 VISA 

Layton, Utah 84041 OR 

(801) 546-2833 MASTERCARD 

nent's pieces between them. Once 
trapped , an opponent's piece is flipped 
over reversing its color . 

Master Reversi 

Master Reversi requires a 32K 
Model I wi th one disk drive . It has nine 
skill levels, and an easy-to-understand 
manual. The game responds quickly 

"Odin plays more 

competitively and 


beats me more often 

than Master Reversi. 


It doesn't, however, have 

the options found 


in Master Reversi . .. " 

f------------------1 

up to the fourth or fifth level; but the 
response time increases for the higher 
levels, typical of heuri stic, tree-search­
ing algorithms . You can change the 
level of play at any time during the 
game. Master Reversi has a tourna­
ment clock and lets you play the com­
puter or another person. 

T hi game uses the arrow keys for 
positioning the flashing cursor . l 
prefer this to Odin's method, which 
use numbers to choose the square . 
Options include taking back the pre­
vious move , forcing the computer 
(with the affectionate name Aldaron) 
to move immediately, di splaying avai l­
able commands, di sp layi ng legal 
moves, sending the current screen to a 
graphics or nongraphics printer, re­
questing advice, passing on your move, 
changing your name on the screen, tog­
gling the flashing of the cursor , saving 
or reca ll ing a game, and quitting . The 
nicest option is the output to the 
printer. 

Master Reversi' s thinking mode lets 
you see what Aldaron is thi nking. 
What you see ranges from the last 
board positions, to the moves Aldaron 
is considering and how highl y he values 
them. Aldaron also lets you set up 
poss ible board positions and analyze 
them. In fact, you can have five dif­
ferent board positions in memory at 
once. You can di splay or review the 
moves made during the game, either in 
standard Reversi notation or with the 

board itself. 
Master Reversi's tournament mode 

is for serious players . In this mode, Al­
daron th inks on your time, plays in ac ­
cordance to tournament rules, and uses 
book openings. I prefer this mode. 

Master Reversi plays a good game. 
Although its response time is slightly 
slower than Odin 's, it is better than 
most Othello games I have seen. 

Odin 

Odin also requires a 32K Model I 
with a disk drive. Its well written 
manual includes a complete descrip­
tion of rules, history, and st rategy. In­
tere tingly, when you buy Odin you get 
a year's membership m the United 
States Othello Association and receive 
their quarterly magazine . 

Odin automaticall y di splays your 
possible legal moves when it is your 
turn and has a number of options, al­
though not as many as Master Reversi. 
They include changing skill levels, 
changing sides during the game (with 
this option, Odin plays himself), start ­
ing a new game, displaying instruc­
tions, replaying the game, setting up 
new positions, a tutor mode, display­
ing the game record, taking back the 
last move, and an option called the 
principal variation . 

The tutor mode displays all yo ur 
moves, with Odin's opinion of their 
relative worth . This mode reflects 
Odin's opinion of the immediate situa­
tion without considering future moves, 
so it is of little help except to the 
novice. In the principal variation 
mode, Odin shows the move he thinks 
is best for you, what hi s counter move 
will be, and so on , for the number of 
moves equal to the depth of the search. 
Odin plays at levels 1- 9, A- F, G, T, or 
X. The tournament level works only if 
you have a 3x speedup modification. 
Level B, however, plays approximately 
within the 25-minutes-per-player limit 
used in tournaments. 

Odin plays more competitively and 
beats me more often than Master 
Reversi. It doesn't, however, have the 
options found in Master Reversi, and 
sorely lacks the printer-output option . 
I prefer Master Reversi's method ol 
choosing squares for moves (moving 
the cursor with the arrow keys) tc 
Odin's name-that-square approach 
Both play a good, solid game and havt 
ample skill levels to keep you busy fo1 
quite a while. • 

66 • 80 Micro, November 1982 



$30 let~Y.QU take . 
advancedV1s1Calc·Iessons 


fromVisiCalcS creators. 


Introducing SATN from Software 
Arts, creators of the VisiCalc pro­
gram. SATN is a publication ofD ring 

) 

FOR FAST DELIVERY .CALL TOLL FREE 
on-going support to all VisiCalc users. 

SATN helps you discover the full power of 
VisiCalc, including advanced method to help develop 
your own VisiCalc application . 

Each issue of SAT is filled with techniques and 
information to help you expand your understanding of 
VisiCalc functions. 

Past issues include articles on mortgage calcu la­
tions, playing "what if" wi th IRA's, internal rate of 
return calculations, scheduling with VisiCalc. 

Bonus Subscription Offer 
Ifyou subscribe by Dec. 31, 1982, you'll receive a 

free issue of SAT . Just return the coupon or call our 
toll-free number to order. 

Full Refund Policy 
Ifyou are not completely satisfied with your first 

issue of SAT , let us know with in one month and we 
will refund your money. 
. SATN is your personal pipeline to the people at 

Software Arts who invented VisiCalc . Their knowledge 
and experience with VisiCalc will benefit you with each 
and every issue. 

Act today! 

800-257-7850 Op. 737 (In NJ 800-322-8650) 
r-------------~. 

SATN SUBSCRIPTIONS, P.O. Box 815 , Quincy, MA 02169 
Yes, please send me D 7 issues a1 1he 6-1 ime ra1e of $30. 

(Outside U .S.-$50 .) 
D 13 issues at the 12-iime ra teof$50 . 

(Ou tside U.S.-$90.) 
D Check enclosed D MasterCard D Visa D Bill Mc 

Credi l Card # Expiration Date 

Signa1ure 

Name (please prim) 

Company 

Add ress 

Ci1 y Staie/ Country Zip/ Postal Code 

On what computer(s) do you run VisiCalc?_______ 
Please allow 6-8 weeks for delivery. MCA ._ ___________....__-.1 

SATN~M The Journal for VisiCalc Users. 
The Visi ale Program is copyrighted by of1 warc Ans, Inc. SATN is a trademark of Software Arts , Inc. 

VisiCalc is a registered 1rademark of Personal Soft ware Inc. , which is 1he exclusive world-wide pub lisher and distribu10r of1he VisiCalc program. 
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Spell 'N Fix 
Star-Kits 
P.O. Box 209 
Mt. Kisco, NY 10549 
$69.29 cassette or disk 
$89.29 flex disk 

by Scott Norman 

Spell 'N Fix is a program for finding 
and correcting spelling errors in 

Color Computer text files. It compares 
each word with entries in a dictionary 
file, identifies words that do not ap­
pear there, and displays or prints them. 
You can mark suspect words for later 
correction in a new version of the text 
material, and you can customize the 
dictionary to reflect your vocabu lary. 

Spelling checkers are avai lable for 
other computers, but to my knowledge 
Peter Stark of Star-Kits is the first to 
produce one for the Color Computer. 

Spell 'N Fix is an adaptation of 
Magic Spell , a 6800-system program. It 
is unique in that it is also avai lable in 
the Flex for mat; as devotees know, 
Color Computers with Rad io Shack 
32K conversions and fully funct ional 
64K RAMs can be adapted to run un­
der this popular operating system . 

Spell ' N Fix operates on ASCII files, 
so it is compatible wi th most CC text 
processors. I have used it with Color 
Scripsit (using t he print-to-tape 
option), CC Writer , Super Color Writ­
er, and Telewriter. Telewriter doesn't 
produce ASCII material, but rather 
core-image (binary) files. Spell 'N Fix 
and the disk version of Telewriter in­
clude conversion programs to take care 
of the mismatch. I will frequently refer 
to tests with a particular Telewriter­
generated text file. 

I have used only the disk version of 
Spell 'N Fix . The cassette version is 
much less flexible, and I question its 
utility over the Jong haul; cassettes 
have too many restrictions for the kind 
of file shuffling that a program of this 
nature requires. 

Preparing a File 

My test file was just under 2,900 
words (about 17 ,000 characters) long, 
typical of the materia l that I produce 
with my 32K machine. 

I first converted my sample with 
BINCON, a Basic program included 
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on the Spell 'N Fix disk. There is a syn­
tax error in early versions of BINCON. 
Line 220 should be changed from 
NE XT I to NEXT S; this problem has 
been corrected in newer versions. 
When you run BINCON, it asks for 
the names of the original file and the 
ASCII output file. It then chomps 
away with the text scrolling by in a 
jerky fash ion as conversion proceeds. 
The disk dri ve cuts in and out as seg­
ments of the ASCII file are built up. 

BINCON is slow. It converted my 
file in just under 13 minutes. This 
seems to eliminate Spell 'N Fix from 
use with Telewriter. Fortunately, Cog­
nitec's Howard Cohen has included 
CONVERT/ XXX, his own machine­
language conversion routine, with the 
Telewriter disk. This ran my file in 40 
seconds. Convert can swi tch ASCII 
material back to core-image format, so 
Telewriter' s output formatting can be 
used after spelling corrections have 
been made to an ASCII file. 

Convert has one drawback: It leads 
off with a PCLEAR and Clear combi­
nation that upsets my computer's ver­
sion I .0 Basic RO Ms. The solution is 
to issue the commands from the key­
board, and delete them from Convert 
itself. 

Running Spell 'N Fix 

Spell 'N Fix is easy to run , although 
there are many options to declare. It is 
a rather chatty program , with lots of 
screen prompts and an excellent manu­
al to lead the user along. The di sk con­
tai ns nine files, but onl y three are 
involved in an elementary spelling 
correction run: SPELLFIX/ BAS, the 
loader and interface program; SPELL­
FIX/ BIN , the machine-language spell­
ing checker; and DICT/ DAT, the dic­
tionary file, which contains just under 
20,000 words in a special compressed 
format. 

When you load SPELLFIX/ BAS 
and try to run it, you get a syntax error. 
This may arise from a bug in Basic 
itself, according to Peter Stark . The 
fix is trivial : Enter a second Run 
command. 

10 GOTO 100 
20 iOTO 110 
30 GOTO 20 

Now the machine-language program is 
called, and you are presented with the 
fir t option, wh ich is the use of a 

printer to record suspect words as you 
proceed. 

Next, enter the text file name to be 
proofread . If you have a one-drive sys­
tem, this is the first of several times you 
will have to switch disks (the text disk 
replaces the Spell 'N Fix di k). Things 
are more convenient for two-drive 
owners. Simply give the complete file­
spec (name/ extension:drive) in re­
sponse to each prompt for a file name. 

Once the text file is located and 
opened, there is one more prompt­
you a re asked to specify the kinds of 
words that Spell 'N Fix is to examine. 
The choices are any group of charac­
ters (excluding certain punctuation 
marks) enclosed by spaces or carriage 
returns, or only what the program con­
siders reasonable words. The latter is a 
more restrictive category, and is not as 
useful when first scanning text for er­
rors. It may be useful, however, when 
adding new words to a customized dic­
tionary. 

Now Spell 'N Fix is ready to work. lt 
reads the text file, constructing in 
memory an alphabetized li st of all dis­
tinct words to be compared with the 
dictionary. This is the key to process­
ing large files. English text is very re­
dundant; the number of different 
words in a large sample is much smaller 
than the total· number of words. The 
manual claims that Spell 'N Fix can 
handle files of up to 400,000 characters 
(about 70,000 words) in a 32K system. 
The program read my test file in about 
l minute, 50 seconds . 

Next, Spell 'N Fix asks for the name 
of the dictionary file to be used; in the 
early going, this is DICT, the stock dic­
tionary. You usually have to switch 
disks again. You are given the option 
of adding new words to the dictionary 
at this time. The program reads as 
much of the dictionary as fits into 
memory along with the list of distinct 
words, and when it has done so, it 
compares the two. 

Words that do not match the dic­
tionary are printed on the screen (and 
on the printer, if that option was cho­
sen) in alphabetical order. The process 
is repeated in steps until all of the dic­
tionary has been read and compared 
with the input text. 

Several options are presented when 
the first misspelled word is encoun­
tered. You can ignore a given word, 
mark it for future correction , or mark 
all such findings in the remainder of 



A Computer That 
Writes Programs 
For You. 

What will they think of next..? 

Your computer is fa ntas ti ca ll y fa Lonee it knows what 
to do. You probably rea l ize that a com puter is rea lly 
the combinat ion of hardware and softwa re. working 
together smoothl y, to give you what you want. Either 
one alone is use le s. Software is rea ll y the key .. the 
" mind" of a computer system. Eve ry project or tas k 
you want to do require a new speci fi c sof tware c p­
plication to make it behave exac t ly the way you des ire 

Of course. you may be able to " fo rce- fi t" an app li ation 
into some existing ca nned program you have. bu t to 
really get results, . you n ed a sepa rate app li ation 
program to run o~ you r computer. 

Until now. th at m eant you were fo re d to pay mo ney 
for applica ti on so ftware off the she lf. or i f you could 
afford it, have it custo m written fo r you . or. if you are 
qualified, do it yourse l f.. . pending end less hours 
figuri ng it o ut and wr i ting it. Now, you r computer can 
write individual application prog rams fo r you . Thes 
programs are eac h separate. un ique of tware programs 
that run in stand ard Bas ic on you r computer. 

A company named Fu tureSoft has deve loped thi ex­
ci ting and long awa it d rem ark ab le wo rk ing tool for 
you . There are two vers io n ca ll ed Q uikpro+Plus and 
standard Quikpro . Both o f them er ate un ique eparate 
Basic program s for you ... to do exa t ly, p recise ly, what 
you want to do. And listen to th i .. .you create a new 
program in minutes inst ad of hours. 

You ca n quic kly generate a new program when you 
want it. YoL1 ca n generate thou sa nds of different 
unique program s. eac h one standin g alo ne as a com­
plete program that runs in Basic. Best of a ll . you do not 
have to be a programmer l o do it. The Quikpro soft­
ware becomes your persona l prog rammer. w ait ing lo 
do your work for you any tim e of day o r night you 
choose to use it. 

The custom programs you generate from this sof tw are 
p rovide for : Data Entry, Additions. Changes, Reco rd 
Locating & Sea rc hes, great variety of Computations. 
and Report Printing (if you have a printer). It lets you 
decide what data to manipul ate and how to manipul ate 
it. It lets you decide the fo rm ats you want to appea r on 
your screen and/or to pr int out in a repor t . I t lets you 
use differing formats on the same data ba se. ·it le ts' you 
make calcu lations from data within records without 
altering the data base. It lets you report res u lts wi th or 
without inc luding the base data from which results 
were calculated . 

All this is included in the ability/power of the program 
you create. You do it by simply answering questions 
that appear on your screen . Instantl y , the Quikpro soft­
ware instructs the computer to perform complex and 

~Program 
Yse/f us;

Ouikpro ng 
Autornat;c 
Software. 

error free inst ru c tional seq uences . You get the im­
mediate benefi ts of pro fessiona ll y written software for 
your applica ti on. 

The result ing custom p rogram is tru ly a se parate Basic 
p rogrc m. You can li st it . you ca n modify it. you can ac­
tua ll y et' what m akes it t i k . You ca n even ask it to 
print ou t its own operat ing instruc ti o n m anu al so others 
ca n ru n it for you . Fina ll y, you ca n rea lly tap the speed 
and power of your computer the w ay you r a ll y want 
You can CH'a te new progra m s for eve ry use you have in 
1:3 usiness. Science. · duca ti on. and Hobby areas . And 
you can . tart now 

1 hl' oftware i' avai labl e immedia tely from the 
crea tor-; . It comes in two v rsions. If you w an t to 
gene rate sepclfate 13a i program with all the data 
hand l ing plu s Ca l u lations and Report Pr in ting 
fea tures. you wa nt Quikpro+Plus. Spec ify to run on 
TRSBO Mode l I and M odel 111 at onl y $149; to run on 

RSBO Model II at $189 . 

I you do no t need Calcul ati on ab il ity o r Report Print· 
ing in the s paral Ba ic program you wi ll c rea te from 
thi program generati ng so ftware. then standard Quik· 
pro will do the job fo r you. tand ard Quikpro to run on 
TRS80 Model I o r M ode l 111 is $89; to run on TRS80 
M odel 11 is $·1:£9 . (l_ale r on you ca n a lways trad e up to 
the Plu Versio ns for on ly the cos t d iffe r nee between 
the two). 

Bot h programs are avai labl e to run o n many other 
omputer bes icl s TRSBO. Detai ls are ava il ab le by 

ca lling or writing. 

You an o rder right now b y phone or mail. I f you have 
V isa/Mastercard. ca ll to ll -Ire f ro m: 
A ll State except CA-AL- HI 1-800-824-7888 OP# 441 
From Ca li fornia ca ll 1-800-852-7777 Op# 441 
From Alaska/Hawa ii ca ll 1-800-824-7919 Op# 441 
Operato rs on duty 24 hours dail y . Operators ca n not 
answer technical questions . I f you need technical in­
fo rm ation o r want to ord er f rom Canada or other 
nat ions. ca ll 1-904-269-1918 during office hours, Eastern 
Time. Mon.-F r i. 

Send mail orders with check, money order or credit 
card information to : Fu tureSof t. P.O . Box 1446-D, 
Orange Park . Florida 32073 . FutureSoft gives you a 
satisfaction or your money refunded guarantee for 10 
days from delivery. You can run the software yourself 
on you r own computer and see with your own eyes 
what it can do for you . Order now. .- 66 
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the text. The latter option is as close as 
Spell 'N Fix comes to fully automatic 
operation; using it, my file was pro­
cessed in just under two minutes. The 
other options call for an operator deci­
sion every time a misspelling i detect­
ed . The decision to ignore such a find­
ing i not always easy; the program rec­
ognizes specialized technical jargon, 
but proper names and control codes 
sometimes cause confusion. 

Suppo e you choose the M (mark as 
incorrect) option for at least some of 
the words flagged by Spell 'N Fix. 
When the entire dictionary has been 
read, you are asked whether you wish 
to create a new text file with such 
words either changed or marked. (The 
a lternat ive is to quit the program en­
tirely.) Assuming that you do want the 
new file, another disk switch is in 
order. Your original text file must be 
available, because Spell 'N Fix must re­
read it to properly locate the misspelled 
words in its alphabetized list. 

If you have chosen the Mark option 
for the entire file, the program reads 

Finally. after more th an nine 
mon ths. o f developme nt. a 
universal diskette management 
system. A software package 
des igned to keep track of all of 
your diskettes and programs. 

-$39.95__ 

Contains... 

* Quick sor t routine fo r sorting by 
program name. or program ex ­
tension . or disk number. or a 
comb inationof inter-woven sorts. 

* 255 Disk / 510 side slorage capac ­
ity per dala fife. 

* 	Virtual ly unlimited printing and 
data access parameters. 

* 	Pays for itself the first week . 
(TRS MODELS I & Ill Only) 

I :6iI,j ,f,!li;~65 

P & P CO RPORA TION 
PO Box 362 • HADDONFIELD. N.J 08033 

ig~~- FREE 800-257-6170 
in New Je1sev 609-428-3900 
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the old file and writes the new one al­
ternately. This took just under three 
minutes for my sample. If you choose 
the Change option, it repeats the text 
up to and including the first marked 
word and then prompts you to enter 
the word correctly . This is repeated for 
every misspelling. The system returns 
to Basic when the last correct ion has 
been made. 

If you examine a marked file, you 
find every misspelled word flagged by 
three asterisks. Unless you are a terrific 
speller, this provides a good reason not 
to push the limits of your computer's 
bu ffer capacity when composing your 
original material. 

Operating Spell ' N Fix is not as cum­
bersome as it sounds . Here is a sum­
mary of the enti re process for a one­
drive system, assuming that an ASCI I 
text file is avai lable al the outset: 
• 	 Load Spell 'N Fix . 
• Insert text file disk. Read in and pro­
cess file . 
•Insert Spell 'N Fix disk. Read in dic­

tionary and prepare a list of misspell ­

ings. 

e Insert text fi le disk. Reread original 

file and prepare a new one with errors 

changed or marked. 


One tep remains for Telewriter 
users at this point-conversion back to 
core-image format. Convert handled 
that job for me in less than 15 seconds 
for my sample. I was then able to use 
Telewriter's global editing feature to 
locate all strings of three asterisks to 
make the necessary corrections. 

Custom izing the Dictionary 

The dictionary furnished with Spell 
'N Fix contains not quite 20,000 
words. This limit was originally chosen 
so there would be room for the user to 
construct a second customized copy on 
a dedicated dictionary disk . 

Spell 'N Fix provides several ways to 
do this customization (with disks-cas­
ette systems cannot have the required 

pair of fi les open simultaneously). Just 
before reading the dictionary file, it 
asks if you are going to build a new 
one. A Yes answer causes another pair 
of options to be avai lable each time a 
misspelled word is detected in the 
source file. You may add the word to 
the d ictionary a is, or add all flagged 
words. This gives you an easy way to 
merge a special ized vocabula ry with 
the stock dictionary. Just construct a 
text file consisting of yo ur specialized 

vocabulary (properly spelled), and run 
it against the Spell 'N Fix dictionary 
under the D (add all words) option. 

You have to be careful with this to 
strike a balance between having an all­
inclusive dictionary and keeping the 
running time down to acceptable lev­
els. There is little poin t in loading the 
dictionary with words that will only be 
used in a single piece of writing. 

It is also possible to construct a spe­
cialized dictionary from scratch with 
the D option. Again, you start with a 
fi le of properly spelled words, but this 
time you add it to a blank dictionary 
file . A blank dictionary contains one 
entry- 12 up arrows, recognized by 
Spell 'N Fix as an end marker. The 
Spell 'N Fix disk includes a utility pro­
gram, Build, that you can use to set up 
such a file. 

Other Utilities 

The Spell 'N Fix disk contains a 
number of utility programs. In addi­
tion to Build and BINCON, there are 
SAMPLE/DAT, a short piece of text 
used for teaching the system; LISTI 
BAS, which prints the contents of 
ASCII text fi les (after marking words, 
for instance); RESET/ BAS, which 
nushes everything and returns the 
computer to its normal wake-up state; 
EXPAND/ BAS, which converts the 
Spell 'N Fix dictionary from its normal 
compressed form to an expanded form 
in which it can be edited. This is the on­
ly way to remove words from the dic ­
tionary, but the manual points out that 
Expand may take several hours to per­
form the complete conversion . 

How Does It Work? 

The time Spell 'N Fix takes to pro­
cess one of my files is not unreason­
able, although its use on a single-drive 
system is unnerving. One solution is to 
copy my working d ictionary onto each 
disk used for text files. This minimizes 
the di sk swapping, at the cost of 31 or 
32 grans per disk. 

Spell 'N Fix does its job and adds a 
litlle more professionalism to Color 
Computer text processing. • 

We inadvertently printed an incor­
rect address for Compulink in the 
September review of Sooperspooler. 
The correct address is: Compulink, 
1840 Industrial Circle, Longmont, CO 
80501-Eds. 
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edited by Janet Fiderio 

Color Logo, Radio Shack, 32K Color Computer disk ver­
sion , $99. 

"The most interesting feature of Color Logo is its ability to 
create multiple (up to 255) turtles and have them end mes­
sages to each other. ... In general this looks like a nice Logo for 
ch ildren." Byte, August, p . 248. 

Chcxtext , Apparat Inc., Denver, CO 80237, Model I or Il l, 
32K, two disk drives, $59.95 . 

"Chextext runs smoothly and ...efficiently....We would 
feel more comfortable ... if we could see the word in context 
during review of the suspect word list. Any word encountered 
in which context might be a factor can be flagged, however, 
and examined in context during the correction process." 
Desktop Computing, September, p. 52 . 

Electric Webster, Cornucopia Software Inc., Walnut 
Creek, CA 94596, $80.50 T RSDO standard, $149.50 CP/ M 
standard. 

"Electric Webster is a program that can mature and grow 
under your direction. It learns your words and helps you to use 
them. I am impressed with its responsiveness and features." 
Info World, August 30, p . 36. 

T he UPl-3 Serial Interface, Model I, Binary Devices, o­
blesville, IN 46060, $139.95. 

"The interface is everything I expected and I am happier 
with this piece of hardware than any I have purchased for my 
TRS-80 Model I . Although the price may seem high, the prod­
uct is excellent. Support from the manufacturer equals the ex­
cellence of the product. ... If you have the driver blues, the 
UPl -3 may be the best solution to your problem ." 80 U.S., 
August, p. IOI. 

Space War , Spectral Associates, Tacoma, WA 98466, Col­
or Computer, $2 1.95. 

"Even if you spend a lot of time (not to mention money) 
mastering arcade games, you' ll have to start from scratch 
when you pick up the joysticks of this new Spectral Associates 
game... . I recommend it for two players, although one player 
could probably do all right with a little practice." 80 U.S., 
August, p. 104. 

Basic Programmer's Notebook, Earl R. Savage, Howard 
W. Sams & Co. Inc., Indianapolis, IN 46206, $14 .95 . 

"The Basic Programmer 's Notebook is an excellent tool for 
people who want to learn shortcuts in programming to pro­
duce writing that is easier and, perhaps, even better than what 
they might write without using the book." info World, August 
2, p. 15. 

Basic Programs /or Home and Financial Management, 
W.B. Goldsmith 	Jr. , Prentice-Hall Inc., Englewood Cliffs, 

J 07632, 320 pp., hardcover $18.95, softcover $12.95 . 
"For anybody who might just need to computerize his en­

tire home finances, this book provides a lengthy description of 
each program that includes background information, detailed 
documentation, and 'programming notes.' The writing is in­
formal and simple enough for the near-beginner ... " Creative 
Computing, September, p. 228. 

Versafile, Radio Shack, Model I disk system, $29.95. 
"What make Versa file so unique is its ver ati lity-its name 

is very appropriate... .lf you are looking for something that 
will make your computer more useful, Yersafile from Radio 
Shack may be for you." Creative Computing, September, p. 69. 

TNS-80 Graphics for the Model I and Ill , Byte Books, 
Peterborough, NH 03458, $12.95 . 

"TRS-80 Graphics/or the Model 1 and lll i an excellent in­
troductory text to the field. Written in a breezy and generally 
conversat ional tone, thi book, by authors David A. Kater 
and Susan J. Thomas, belongs on every TRS-80 owner's 
bookshelf. It' certain ly the most fun computer book I've read 
in months." 80 U.S., September, p. 100. 

The Basic Handbook, 2nd Edition, David Lien, Compu­
Soft Publishing, El Cajon, CA 92020, softcover $ 19.95. 

"To the average TRS-80 owner, David Lien's name has be­
come familiar. The Basic Handbook, 2nd Edition, wil l make 
it even more so .... The Basic Handbook is an encyclopedia of 
the Basic language. It gives possible commands in alphabetical 
order with one or more pages devoted to what that command 
means." 80 U.S., September, p. IOI. 

Pascal ProgramsforScientistsand Engineers, Alan R. Mil­
ler, Sybex, Berkeley, CA 94710, paperback, 374 pp., $16.95. 

"Thi book shows how far the microcomputer industry has 
come from its game-playing origins .. ..The programs in the 
book are written in Standard Pa cal; this has some advantages 
and some disadvantages. T he programs can be used on any 
computer that has a Pascal implementation, but they can't 
take advantage of special feature (such as graphics) which 
make some versions of the language so attractive." Micro­
computing, September, p. 134. 
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reach this small segment or that less well known than you deserve 
small segment of the total market. to be. 
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GENERAL 


Micros in Medicine 


Amicro with a bedside manner? Read how the 
medical profession is using micros to 
diagnose, educate, and gather information. 

When " Bones" McCoy, the chief 
medical officer on Star Trek's Federa­
tion starship Enterprise, pulls a small 
tricorder sensor out of his pocket and 
scan s the body of a fallen comrade to 
diagnose his injuries, he is using tech ­
nology that doesn 't exist today. But it 
may tomorrow. 

The thrust o f the engineering effo rts 
in electronic design labs is to put more 
circuitry on a single silicon microchip. 
With each new brea kthrough in micro­
processor technology, the medical pro­
fe sion takes a step closer to the day 
when Dr. McCoy's tricorder will be a 
reality. 

Of course, as Captain Kirk' s good 
doctor has proven in times of interstel ­
lar crisis, technology will not replace 
the learned men of medicine nor will it 
make them infallible. But micropro­
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by G. Michael Vose 

cessor technology can a nd will add to 
the tools the physician of tomorrow 
will use to cure the bodily ills of 
mankind. 

Microcomputers are already making 
significant contributions to the prac ­
tice of medicine . From streamlining 
the paperwork hassles in record keep­
ing, to warning physicians of danger ­
ous drug interaction, to interpreting 
the clinical ineasurements taken by 
other instr.uments, the microcomputer 
is a modern day Dr. McCoy. If you sti r 
in a few projections about the future, 
you brew a mixtu re in which the prac­
tice of the medical arts may become 
one of the most significant applica­
tions of microcomputer technology. 

Today's Medical Applications 

Today, microcomputers are being 
used primarily to manage the vast 
amounts of information needed by a 
physician and his staff. Patient ac­
counts, clinical histories, records of re­
actions to niedications, scheduling of 
office and hospital visits, and billing 
must all be recorded for every patient. 
Every physician must also have access 
to the latest inf'orination about new 
treatl)1ents. All this constitutes an in ­
formation explosion that micros can 
help manage. 

But, doctors are also beginning to 
discover how computers can help in the 
clinical process. In the last few years, a 
new breed of physician has appeared 

- the physician programmer who iden­
tifies a clinical application and then 
writes a computer program for it. 
These physician programmers are add­
ing a new dimension to their practices 
and are sharing these new tools and 
techniques with their colleagues. 

The staffs of the hospitals where 
these programming physicians work 
are also learning the new technologies. 
Increasingly, microcomputers a re be ­
ing used to help plan diets, analyze 
medical tests, and monitor patients in 
intensive care units. In many hospital 
applications, computers are being used 
by nurses , dieticians, and admin­
istrators. 

Medical Micros 

Many physicians are excited about 
microcomputers because of their ac­
cessibility, user friendliness, and abili ­
ty to back up valuable data . Ors. Lee 
Blumenthal and John Waterson of the 
Department of Pediatrics and Com­
municable Diseases at the University of 
Michigan have chosen a TRS-80 mi­
crocomputer as the data-en try station 
for a data-base managemen t system 
used on a mainframe computer. Data 
is entered into the TRS-80, saved . on 
disk, and later sent to the mainframe 
computer by telephone modem. Blu­
menthal and Waterson say that this 
system is superior in many ways. 

First, the computer is always avail­
able for data entry. Second, correcting 
errors is simple; in fact, the system in 
its entirety is easy to use as compared 
to the timeshared mainframe. And 
third, data can be transferred at night 
when the mainframe system is more 
readily available. 

Availability is the major fador that 
has spurred the growing use of micro ­



computers by the medical community. 
In the Cystic Fibrosis Clinic· at Chil­
dren's Hospital in Pittsburgh, PA, 
doctors and their young cystic fibrosis 
patients use a microcomputer to help 
them assess the caloric value, food va­
riety, and vitamin C and vitamin A 
content of the patients' daily diets. The 
system not only provides specific infor­
mation for clinical purposes but also 
educates the patients. Patients as 
young as 6 and 7 years old ·type in a li st 
of the foods eaten in the most recent 
24-hour period, a nd the computer cal­
culates a score corresponding to the 
fot1r categories. For each category, the 
computer displays a broad smi le, a 
partial sm ile or a frown, depending on 
the scores calculated. Repeti tive use of 
the system has improved the dietary 
consciousness of the children who have 
been exposed to it. 

The University of Michigan devel­
oped a simi lar application, to help plan 
diets for diabetic patients. A dietician 
records a diet history °for each patient, 
stores the i[1formation on a Ooppy 
disk, and then sencjs the data to a 
mainframe computer, where a· special 
program writes menus based on each 
patient's special needs. 

A LaJolla, CA, company sells soft­
ware to perform nutritional analysis. 
Nutri-Comp lnc. 's program uses a 
data base of 616 food items to calculate 
the percentage of protein; fat; carbo­
hydrates; cholesterol; alcohol; vita­
mins A, D, E, C, Bl, 82, niacin, B6, 
812, and folacin; and the minerals cal­
cium, magnesium, phosphorous,' zinc, 
sodium, and potassium for any given 
daily food intake. The program com-
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pares the daily percentages of these es­
sential nutrients to the government's 
recommended daily allowance (RDA) 
and di plays what percentage of the 
RDA for each nu trient the patient con­
sumed that day. 

Small Size-Big Capability 

The small size of a microcomputer 
system makes it a versati le instrument 
in a clinical situation because it allows 
a doctor to perform tests that would 
otherwi e require a special laQ!:>ratory. 
At the ewark Beth Israel Medical 
Center in Newark, NJ, docto rs u ea 
microcomputer to perform pulmonary 
function tests-tests of the heart/ lung 
machine at rest and during exercise. 
Using a microcomputer attached to 
monitoring devices via an analog-to­
digital converter, the phy ician can do 
lung volume st udies·, single breath dif­
fusion studies where· the difference be­
t ween the amount of particular gases 
inhaled and exhaled is calculated, and 
measurements of arteria l blood gases. 
The system even has a remote unit, 
complete with its own terminal, con­
nected to the microcomputer by acous­
tic modern. This setup makes it easy to 
perform test on patients right in their 
hospital beds. (Scientists are using sim­
ilar systems in biomechanical research 
-see the article about the Nike Shoe 
Company's research efforts on p. I 88. 

1icrocomputers can help a physi­
cian solve immediate problems, as the 
Newark Beth Israel system shows, but 
the machines make their most signifi­
cant contributions when they codify 
massive amounts of information. A 
Nashua, NH, surgical practice has de­

veloped a microcomputer data-base 
system to help surgeons review post­
operative complications. After sur­
gery, the surgeon prepares a report on 
any problems he met. The patient is 
monitored throughout post-operative 
recovery and any complications are re­
corded, as are any related treatments. 
Then, this information is added to the 
data base. Any surgeon may review the 
accum~lated data at any time to antici­
pate potential problems with a particu­
lar surg.ical procedure. 

One of the more serious problems in 
mediCine is the possibility that two or 
more prescrit?ed drugs will negatively 
interact. Compunet of Inglewood, 
CA, es~irnates that adverse reactions to 
drugs and combinations of drugs cause 
illness, death, and extended hospitali­
zation to the tu~e of $4.5 billion a year. 

With a tremerioous variety of drugs 
available to the modern physician, thi 
potential for adverse drug interaction 
becomes a serious information prpb­
lem. A corriputer system that flags dan­
gerous interactipns can save physicians 
time and effort, not to mention patient 
suffering. One commercially available 
system, MedSafe from Compunet, 
uses a data base developed over four 
years from 4 mjllion prescriptions writ~ 
ten for 400,000 patients. In its first 
month of commercial use, it alerted 
doctors to five potentially lethal 
prescriptions. 

Of course, the truly monumental in­
formatio"n problem faced by medical 
practitioners is the amount of paper­
work for every patient. Medical histo­
ries, records of past illness and treat­
ment, insurance information, govern­
ment records and financial statements, 
and in-house records are a ll part of the 
increasing crunch. A micro- or mini­
computer is no longer a luxury in a 
physician's office, but a necessity to 
manage this record-keeping nightmare. 

Many major software companies of­
fer packages for mana'ging the modern 
doctor's and dentist's office. The Med­
ical Office System from Radio Shack 
enables a TRS-80 to produce insurance 
forms and bills, and keep a general 
ledger; it also provides a module to 
maintain clinical records for the small 
to medium-sized medical practice. 

Body and Soul? 
While the microcompu ter helps 

ll?any doctors in the office, laboratory, 
and pharmacy, it is also finding a place 
in the offices of psychiatrists and psy­
chologists. Two midwestern research­
er , Dr. David H. Gustafson and Bruce 
J. Tianen, have developed a micro­
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computer-based system for predicting 
the chance of death in a suicide at­
tempt. The system was developed in 
conjunction with a study done for the 
University of Wisconsin's Depart­
ments of Psychiatry and Industrial En­
gineering. Using the data collected 
from clinical interviews of patients 

with emotional problems, the program 
evaluates the probability that the pa­
tient will attempt suicide and the prob­
ability that a suicide attempt wi ll 
succeed . 

The Wisconsin study recognizes that 
many emotionally disturbed people at­
tempt suicide but subconsciously do 

The Micro and the 

British Medical Profession 


by Dr. Nicholas Robinson 
Over the past year, general prac­

titioners have shown a dramatic 
increase in interest in microcom­
puters and their use in family med­
icine . Increa ing pressure from 
the computer industry, the govern­
ment, and within the medical pro­
fession itself focus attention and 
increase confusion in the mind of 
the general practitioner. 

Commercial pressures stem 
from the dozens of software and 
hardware firms in the market. The 
government has stepped in with 
the Information Technology Year 
82 campaign , on which it ha spent 
over a half million pounds. The 
campaign hopes to bring micro­
chip technology into every aspect 
of modern life . 

A special health section will be 
headed by Dr. John Dawson of the 
Briti sh Medical Association. 
Within the medical profession, 
General Practitioner User Groups, 
the Royal College of General 
Practitioners Working Party, the 
MEDIC Foundation, and the Brit­
ish Medical Association are all 
jostling for a say in what consti­
tutes the proper use of computers 
in general practice. 

What can a general practitioner 
gain from a computer in his sur­
gery in terms of improved patient 
care and practice management? 
How can he best achieve these 
aims? Which equipment i most 
suitable for these purposes? 

Before rushing out to buy a 
computer, the general practitioner 
needs to ask everal .basic ques­
tions about his practice: What 
does the practice do at present? 
How does it do it? How could it be 
improved? Would a computer 
make things better? 

The computer can be applied to 
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three main areas: practice manage­
ment, communications, and pa­
tient management. Practice man­
agement and communications are 
simple applications (in terms of 
the size of machine needed and the 
financial commitment), whereas 
patient management is more com­
plex because of the amount of in­
formation required. 

Simple applications allow the 
gradual introduction of new ideas 
and working methods, thereby re­
ducing staff hostility and relieving 
fears of redundancy. Practice 
management applications cover 
the Jess glamorous side of general 
practice, but let staffers use the 
machine almost immediately on 
installation. Typical among these 
applications are word processing, 
sta ff wages and salaries, rosters, 
practice accounts and financial 
modeling (using tools such as 
VisiCalc), and in dispensing prac­
tices, drug stock control and label 
printing. 

Communications between a 
practice computer and the new 
videotext systems like Viewdata or 
Prestel are an area in which great 
progress has been made. Several 
drug companies have set up teach­
ing packages, information services, 
and drug data bases that can be ac­
cessed free by medical Prestel users. 

Currently this traffic is one­
way, from source to recipient, but 
new developments will permit two­
way traffic. Th is could allow a 
general practitioner to access drug 
data bases and send in "yellow­
card" side-effects information. 
Drug research could be carried out 
more quickly and effectively. The 
computer would ease storage and 
transfer of information, and there-

not want to succeed. The program de­
veloped by the research team proved to 
be an accurate predictor of lethal sui­
cide attempts when tested with histori­
cal profiles collected from several hos­
pitals and clinics. The program may 
enable psychiatrists to identify poten­
tial suicides so that they can initiate 
therapy. 

Dr. Myron L. Pulier of Teaneck, 
NJ, finds that a word processor is an 
invaluable tool in his psychiatric prac­
tice. Pulier records patient clinical in­
formation in a word processor-like 
Psychiatric Case Study file that is part 
of a commercial software package 
called Megatext (Megasoft Associates). 
The file contains all pertinent bio­
graphical information about a patient 
-the information can be entered by 
the psychiatrist, a nurse, or even the 
patient. After any therapy sessions, the 
file is updated to record the doctor's 
assessment of problems and treatment 
plans. The information can be printed 
out for hospital reports or third par­
ties. Confidential information can be 
la beled so that it can be left out of 
printed report s. 

In an ironic use of technology, the 
University of Minnesota has begun a 
program to help people who, alienated 
from one another in an increasingly 
isolated, technological society, have 
trouble interacting with other people. 
Learning to recognize and evaluate the 
facial expressions of others can help 
maintain domestic tranquility-so, 
one of the uses for the program is 
" husband-wife adjustment" (marriage 
counseling). 

The Minnesota project, called ITT 
(Interpersonal Tracking Task), uses a 
video tape system and a microcomput­
er. Cameras record a patient's facial 
expressions during personal interac­
tions. The participants type their reac­
tions to questions about each situation 
into the computer . Then, the patient 
watches the video tapes of first himself 
and then his partner, and answers an­
other series of questions posed on the 
computer screen. Finally, a therapist 
working with the patients compares 
and evaluates the two sets of responses. 

The Computer as Stethoscope 
At Texas Tech University, two medi­

cal researchers are using the microcom­
puter to help health care professionals 
treat patients in rural areas where fre­
quent doctor visits are rare. When pa­
tients come to a clinic to be treated for 
a specific ailment, they are asked a bat­
tery of questions designed to discover 
secondary health problems. A micro 
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Standard & Poor's STOCKPAK system 
can turn any investor into a whiz 
Whether you're an active investor, or just considering the 
best ways to invest, STOCKPAK can tu rn you into a WaJI 
Street Wizard. 

Sophisticated software that's easy to use 
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evaluate important investment information to help you make 
better investment decisions. In fact, in virtually no time at all, 
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Screening power is at your command 
Our Screen and Select system lets you apply your own 
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only large companies, or only 
small ones . . . only those with 

high earnings growth, or low 
P/ E's, or high dividends . . . 

only those in certain indus­
tries, or on specific ex­

changes ... only those above 
or below a certain price . .. 
or only those with high 

sales, or low debt, and so on. 

In fact, you can draw from over 200 specific information 
items to compose a single screen. And, you can establish 
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STOCKPAK will oblige by searching through the entire 
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Visit your local Radio Shack 
Computer Store today 
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database plus complete documentation is available from your 
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Standard & Poor's for only $200 annually. Visit your local 
Radio Shack today for additional information and a 
demonstration. 
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analyzes the answers while the patient 
is being treated for the primary ail­
ment, and the physician gets the results 
just before the office visit ends. 

According lo Blair Rowley and 
Dwane Anderson, developers of the 
system, the procedure discovered sec­
ondary health problems in 56 percent 
of the patients for whom complete 
data was collected. These secondary 
problems ranged from dental problems 
to heart disease, and over 50 percent of 
them would have required I to 12 
months to discover using conventional 
diagnostic techniques. The Blair/ An­
derson system not only is an effective 
medical tool but saves time and money 
as well. 

At Chi ldren's Hospital in Philadel­
phia, doctors are using a microcom­
puter as a teaching aid. The system, 
called CAMPS (Computer-Assi ted 
Medical Problem Solving), teaches 
medical trainees the problem-solving 
approach to medical diagnosis and 
treatment. The student studies medical 
history information, physical examina­
tion results, and laboratory test results 
for a hypothetical patient and then 
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by cut down on the phone bills. 
"Post box" applications are al­

so available; these faci litate rapid 
message transfer between sub­
scribers. Hospitals are considering 
Yiewdata computers for rapid ac­
cess to bed states and discharge in ­
formation . 

Patient management applica­
tions revolve around repeat pre­
scribing, records, patient recall, 
and audit. The general practition­
er must decide whether the system 
should hold records on all patients 
or merely on selected groups. A 
system that holds only repeat pre­
scriptions, children's vaccinations, 
and chronic-disease recall will 
clearly be smaller and cheaper 
than one that has complete records 
on every patient. 

Finally, the general practitioner 
must consider how the records are 
to be input and the form they will 
take. Will the general practitioner 
type on a desktop VDU, or will he 
fill in a coding form for the sec­
retary? Will he type, "Acute lar­
yngitis," or code 2347? More im­
portantly, for audit or screening 
purposes, disease definitions must 

asks the computer a number of ques­
tions before typing in his diagnosis. 
The diagnosis is compared to the cor­
rect answer and the student is graded. 
The student is evaluated not only on 
the basis of his final diagnosis but also 
on the questions asked_and the reason­
ing involved. 

Coming of Age 

Can a computer help save someone's 
life? Computers can be valuable tools 
in the clinical and administrative set­
ting. But can they make a difference in 
a crucial life or death situation? 

Researchers at the University of Cal­
ifornia think so . They have developed 
a microcomputer "expert system" that 
can be used in hospital emergency 
rooms to help doctors analyze chest 
pain symptoms and quickly prescribe 
appropriate treatment. 

Expert systems have evolved out of 
artificial intelligence research and use 
a rule-based, qualitative judgment 
approach to decision-making rather 
than numerical calculation. Using 
thi system, UCLA computer scien­
tists have created EMERGE to aid 

be agreed upon; a survey into the 
incidence of tonsillitis is valueless 
if different partners have different 
definitions of the disease. 

Hardware 

The minimum system for a one 
or two-man practice management 
must be disk based. (A cassette­
based system is slow and not a re­
liable.) A more fitting system for 
practice management, repeat pre­
scribing and limited records would 
be a 48K or 64K double floppy­
disk micro, a printer and some 
software. This kind of system 
would accommodate single users 
only, though the machines can be 
linked together to form a small 
network. 

Larger practices req uire multi­
terminal systems and hard-disk 
storage (10 megabytes plus). These 
machines allow full records, prac­
tice audi t , screening facilities, and 
built-in drug interaction data 
bases. They cost from £8,000 to 
£20,000.• 

Dr. Robinson is a physician at 
The Residency at the Northwick 
Park Hospital, Harrow, Middle­
sex, UK 



emergency room diagnoses of chest 
pain symptoms. 

When the patient arrives in the ER, 
the staff immediately enters informa­
tion about his symptoms into the com­
puter. The computer will examine the 
first symptom, make a decision on 
what further data is needed, and then 
ask only for other necessary data. 
Once the program has enough data, it 
will prescribe the required drugs and 
procedures. The program will also of­
fer to display an explanation of its 
conclusions. 

The advantages of this kind of sys­
tem are many. The computer not only 
helps the physician confirm a diagno­
sis , but in emergency room situations 
- where the doctor on call is often not 
an internal medicine specialist-it can 
be instrumental in making the correct 
diagnosis. 

When it comes to making a diagno­
sis, there is no more difficult a place 
than 300 feet below the surface of the 
ocean. Thanks to a Tektronix micro­
computer, however, this task will be 
easier for hospital corpsmen aboard 
the U.S. Navy's fleet of nuclear sub­
marines . The Navy uses these comput­
ers, when they are not being used to 
plot the trajectory of nuclear warhead 

missiles , to aid corpsmen in making 
health care decisions . In wartime in a 
submarine under attack, this technolo­
gy could help to save a li fe. 

"Can the 

tricorder be 


far behind?" 


The Microcomputer as Dr. McCoy 

In the Star Trek television series, 
millions of Americans became accus­
tomed to seeing a patient 's vital signs 
displayed graphically on a screen 
above the examination table in Dr . Mc­
Coy's sick bay. At the National Insti­
tute for Health in Bethesda, MD, a mi­
crocomputer is being used to produce 
such graphs. The system displays a va­
riety of important data in single or 
multiple data representations. Temper­
ature, pulse, respiration, and blood 
pressure can be shown on one graph 
for minutes, hours, or days , according 
to the needs of the physician. Other vi­
tal signs and laboratory data, such as 
blood leukocyte, hemoglobin, and 

platelet counts, can also be graphed. 
These graphs can be displayed on the 
microcomputer's screen or can be 
printed out. 

Can the tricorder be far behind? 

Tomorrow 

Medical research is on the verge of 
dramatic breakthroughs in the field of 
noninvasive techniques for examining 
internal bodily organs and tissues . Ul­
tra-sound and laser-light technologies 
may bring Dr. McCoy's tricorder into 
the clinic sooner than any of us could 
have imagined five years ago. 

The practice of medicine in the 20th 
century has been a microcosm of the 
explosive growth of scientific knowl­
edge and engineering expertise in our 
culture. It is unquestionably moving in 
the direction of the science fiction 
dreamers of yesterday. The reality of 
tomorrow's medical tools will likely be 
even more dramatic than any one per­
son's dreams. After all, the goal is no­
ble-making life as long and comfort­
able for humankind as possible. 

There can be no question that mi­
crocomputers will help to make it 
happen.• 

G. Michael Vose is a technical ediwr 
fo r 80 Micro. 
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you can count on your fingers, but after 

ten you'll need ... 

FOOTMATH 

• M ;i nipul a t e f ee t, in c h es , an d fr ac ti o n s i n th e i r w ri tt e n 

e n g l is h f o rm WI T HO U T D EC IM A L C O N V ERS ION S! 

•Input 	& o utput i s in WRI TTE N EN GL I SH FO RMAT a c c urat e 

t o "1/64- in c h ! Ex: 1 2'-10-13 / 16 NOT 1 2 . 901' 

•P e rf o rm a dditi o n / subtr ac ti o n & m ultipl ica ti o n / d ivi s io n by 

c o n s t a nt s - Tri g m o dul P c oming >oo n ' 

• 	 ;\r c hit ec t s , Co ntr ac t o r s, De tail e r s - So l ve d imens i ona l 

p ro bl e m s, spee d d eve l o p me nt o f d esign s & lay o u t s! 

• 	 St o r es li s t s o n di s k, print s o n 80-co l . p rint e r , a ll o w s 
e ditin g, m o nit o r s in p ut f o rm a t , e t c. - V e ry c omm u n i ca t ive ! 

Model I & Ill disk $99. 95 

Tired of groping 

for programs? 

Try ... 

MENU RITE 

menu generator 

• Writ e s m e nu s i n Basic wi t h 

N O U SE R PROGRAMMING ! 

• Sp a ces a nd ce nt ers di s pl a y 

e nt r i e s A UTO MA TI CAL L Y ! 

• H o ld s u p t o 2 ·1 BA SI C fil es 

• Do wnr ig ht s im p l e t o u se ! 

• Dis pl a y ei th e r FULL TI TLES 

OR FI LES PEC S as d es ir e d! 

Model I & Ill disk $24. 95 

Se nd che c k or mon e y o rd e r a nd w e sh ip pr e p ai d . COD' s shipp e d coll e ct. 

T exas r es id e nt s a dd 5 % sa l es ta x 

Cheever TE LEPHON E 
P.O. BOX 3834 

Microware (214) 832-4211 WAKE VILLAG E, TEXAS 75501 

microcomputers and software for the constru c tion industry v- 326 
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The Color Computer 

on Parade Part 11 


by William Barden, Jr. 

I n this segment, author Barden explains the 
Line, Circle, Draw, Paint, Get and Put 
commands, as well as how to change the VDG. 

Li ne, Circle, Draw and Pain t a re 
powerful Extended Color Basic graph­
ics commands. Li ne is a misnomer. 
It should be called, in a rush of 
b rea th, "LINEBOXF I LLEDIN ­
BOX." Line will draw a line be­
1ween any two points of any angle and 
length, as in 

100 LINE (X l ,Yl)- (X2,Y2),PSET 

which draws the line in the foreground 
color. 

Line should impress those who have 
tried to implement a line routine in 
Assembly language . My tests indicate 
that the average line is drawn in about 
96 milliseconds and that the worst case 
is about 192 milliseconds, about 20 
times faster than the fastest Basic line 

ELLIPSE OF' 
/VhRVI N(j, 11( 1(; \n I 

/ W101H RAl lO 

J 

/ 
AF''IC$ OF VARYI NG 

drawing routine . 
Line wi ll also draw a box (rectangle) 

outline. In this case the two coor­
dinates specify the opposing corners of 
the box. Line can also draw a filled-in 
box at speeds comparable to drawing 
four lines. The filled -in box (fore­
ground color is used) takes slightly 
longer, over one second for large 
boxes. 

Circle 
Circle, the next Extended Color 

Basic command, was originally named 
CIRCLEELLIPSEARC, as it draws 
circles, elli pses, and arcs of circles or 
ellipses, as shown in Fig . I . 

The center must be within screen 
boundaries; this prevents all arcs from 
being drawn; an arc close to the edge of 
the screen, for example, is not possible, 
as the center of the circle or ellipse on 
which it lies is outside of screen bound­

_-/~~;vP~~,~~·N~N~iuo 
ELLIPSES 

OES•REO 
AR C 

( CIRCLE Of' 
VAR YI Ci 
D IAM ETE RS 

aries, as shown in Fig. 2. 

Draw 
The next Extended Basic command 

is Draw. It draws a series of line 
segments of any length in multiples of 
45 degrees, as shown in Fig . 3. In addi­
tion Draw will position the cursor to a 
specific spot on the screen, change the 
color of the line segment, rotate a 
figure in 90 degree increments, execute 
a substring, and change the scale of the 
lines to be drawn. 

To draw the letter M, follow the code 
in Fig. 4. In the code, the color is 
changed for different line segments with 
the C subcommand . 

To rotate the M through 90 degrees, 
add an A (angle) subcommand as part 
of the string before the Draw string, as 
shown in Fig. 5. 

To change the size of the M, add an 
S (scale) subcommand before the Draw 
string, as shown in Fig. 6. You can 
change the scale factor from 1/4 to 

90' 

CEN TER OF 45' 
ASSOCI ATED 
CIR CI. ( OUT 
OF SC REEN 
BOU NDARI ES 

18 0' 

© 

Fig. I. Circle Ac1io11 Fig. 2. Undrawable Arc Fig. 3. Dmw Line Seg111e111 Action 
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/YELLOW /GREEN / YEL LOW /BLUE (~ED /YELLOW ,00 A$: - BM 128, 96. 

110 OR AW · Ao · • A$ 
A$. DRAW -~; C2. El~. RIO , Cl: 030. 1.12. CZ. u1e. Gl3: C3. 1-113, 018, C4. LIZ; U30; C2; RtO, Fl5" IZO OR AW '" A1" .. A$ 

130 DRAW • t.r • A$ 

140 ORAW "A)- + A$ 

'" AO " 0 OEGREE ROTAl ION 

"'o 

"' 
Fig. 4. Use of 1he Dra w Command 

62/4 of the original size. This can be an 
advantage in generating all types of 
figures that change size. 

Probably the most powerful feature 
of Draw is its ability to execute sub­
strings. We could define figure 1 as 
string A$, figure 2 as string B$, and 
figure 3 as string C$. A fourth string 
could then execute (by the X sub ­
command) the other strings to build 
composite figures, as shown in Fig. 7. 

You can use Draw for applications 
such as defining different character 
sets for the Color Computer. With 256 
pixels across the screen and 192 down, 
you can see how characters represent ­
ing Greek, Latin, Kata-Kana or others 

could be defined by working with 
matrices of 8 by 12 pixels (32 char­
acters by 16 lines) or larger matrices. 

Paint 

The Paint command is well-named. 
Instead of drawing a fi gure, it paints 
an existing figure, as shown in Fig . 8. 
The command specifies a starting coor­
dinate, a color to be painted, and a 
boundary color. The color to be 
painted fills the entire area until the 
boundary color is encountered. Paint 
is a convenient way to draw a figure 
with the outline commands such as 
Line, Circle, and Draw, and then to fill 
in the figures with color. 

9 0 DEGREE ROTATION 

"A2 '' 1eo OE'.G REE FIOTA110N 

"A3'' 270 OEGRE( ROTATION 

Fig. 5. Ro1a1ion of Figures Using Draw 

Get and Put 

The last and most complicated com­
mands are Get and Put. Put takes a 
portion of a graphics screen and stores 
it into a two-dimensional array. Later 
Get retrieves the information from the 
array and reconstructs the segment 
elsewhere on the screen. This can be 
done rapidly enough for moving large 
figures for animation. Figure 9 dem­
onstrates the process. 

Get and Put are ideal for animation 
or for saving blocks of graphics which 
you can later call to construct com­
posite figures. Since the number of ar­
rays is limited only by RAM, you can 

A. full leof'ureo communleottons s~tom IOI lRS-60 MOOD4 1 end J 

Uti.s n:rs..a.o col'ml.ln !catJon.s sys tem ts Of'le o f 
t~ easiest t o use ~ rros t versatile 
a.,.aIJaole . lt will run Of'I a l!'Odel l or 
rrodel J COl7VUter •lt fl virtually my TRSDOS 
c 11t,bJe q;ieratlng system. lt Includes a 
full featur~ lntel Hoent term.lnal or09r;;n 
• l tfl direct fll e tr..-isfer func tiOf'ls , host 

INfOEX-80 
Bullel in Board <£>yslem 

Jflis Piitt:kage contains al I the soft ,..are 
necessary to start Yo-Jr 0 "'1 bulletin Doarel 
service. A bulletln board al Iolf'S yo.i t o let 
~opl!!' call yo.it cOTPUti!t, leave cYJswe-r 
ll't!ssaoes, t1o wn lo:Jd pr09r:ms, l eave cOflm!nts, 
vle i.5 lY'IO O()JnJons MO just ~rut c;'ly otncr 
use yCAJ ..Jsh o put lt to! This pac:ka:;e 
also SUPt'OttS a chat trode ..tt!ch al lO"itS yw 
to use tne COl1f)Utu as a type .,rlter t o t alk 
t o yo.it caJ Jen 

Thi.s lkllletin board system ls designed t o 
llOtk O'l a rRS - BD Hodel 1 or 1-tJdel J. It 
.,ill lftlrk ~all nejor DOS'.s. Thls pr09r~ 

reOJ i. res ] dlsk drlves , with J2k rwn, RS-])1 
ln t erf;;Jt;e, doublt!' dt!nslty. and a direct 
cofW"lec t a.Jt O- a"JSWC"t trode~. 

1/tls pacl(e19e ca"J be used f or Doth busll'Jess 
fJl'X1 per sona l use. 1'11i¥}1ne , In.ste~ o f ycur 
cvstcrn;! r ca lling you while yru are i.rl t he 
middl e of a .sale , he calls Yt>J r BBS iFld 
leaves his Q.Jest!on. Then .tten yo..J have 
tilTC, YOJ {l'lSW(!t HIS Q.Jestion h.1Ve t 
satlsfi~ ruSt0"1Pt$. 

Reg ular Pric e S 14 9.95 

INTRODUCTORY SPECIAL S99 . 95 

UNITED 


()"le Mlf r.o one th i rd or t lle conpetltors. 

SutKJOtt for ll'Ol'lual l:Yld wt o dl a.l no:1ems 
l !flClut:Hl"liQ Ra:11o Shack lof)dem 1 , l!lld Hayes 
StrldtC M:Cem). 

[)(elusive dJrect disk fLle ltMMer rro:Je 
wJtf) full control from the U<nSmlt.ting 
COf1[)1.t ter, aUo•inq lN1attended receotlon 
it the recehin9 corrouter . 

Excluslve sollt screen reawre allo..-s 
!lr.t.dtaneous t .,ay co1mtm!catlons f r om 
r.um.tnal rro<Je. 

Une Il l inter SUDPort .,-Jtn II< buffer 
aHc ..-s use o f prit'l tt!'rS oo syS l t!'ll1$ t hat 
O'on 't send ruJJs after carriage returns . 
;,'Id printers tnat C.;r') 'l keep up wHh 
rrodem bi.i.Jd rates . 

D ea l e r Inquiri es tnvit e d 

A cc e ptin g so[ lw .a r e f or r ev i e w 

24 hour BBS o n lin e .a t 

305 /9 f> 5- 1044 

SOFTWARE ASSOCIATES 

orOQr3'n, i¥"l<1 ne..: COl'lversiOf'I utllltles for 
cvJietln ooard do ..o Jo.xllno. AH at prlces 

734 Flamin g o Wa y North Palm Be ach , fl 33408 Vo ice Ord e r Lin e 305 / 965-3496 ..-332 
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have many different graphics blocks 
stored and available for display. The 
blocks could represent characters or a 
set of predefined figures : You could 
draw a logic diagram using one Put ar­

tOO A$ •" 9Ml28.96. 
110 DRAW "'54" •A$ 

120 DRAW "S16 • • A$ 

130 DRAW "' sas" .. A$ 

,a UNITS 

~ 16 
UN1lS 

~ "S16" • 1614 SIZE 

,____ ~ 48 UN I TS ---..; 

"' 548" ~ 48/4 SIZE 

Fig. 6. Scaling with the Draw Command 

C $ ~ DRAWSTRING FOR 6$ • ORAWS TRlfl:G FOR 
CLOUD FIGURES. SMALL£R 
PLUS SCALING ~WINDOWS 

~-----~~~ ~-~( 

ELLIP~~~;--

STRAIGHT ­
LINE 

SEGMENTS 
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( / ____~

ffiffl lI' !Bffi 
rn 

lA 

~ 
[Q) 

11' 

J l ~ / 

m 
Q) 

--;:::::=: 
- --:::::= 
~ ,.-- ­
~ 

~ 

_:;?-:;~ 0 0 0 

.i ODO 
•· \ \ f \ t I 

\I I I I/ 

A$ 'DRAWSTRING FOR; 
WINDO WS 

Fig. 7. Substring Use in Dra w 

SPECIFYING THIS. $1ARTING 
PA INTS THIS RING Of BUL L'S EVE 

SPECIFYING THIS 
STARTING POINT 
PAINTS 1NNER RING 
OF SULC "S EYE 

Fig. 8. Paint Command Use 

ray as an AND gate, one as an OR 
gate, one as a NAND gate, and so 
forth. 

Although Radio Shack documenta­
tion implies that the array must be the 
same size as the graphics block, thus 
eating up huge chunks of RAM, you 
can make the array smaller. A one-by­
n array in the form AR(O,N), where N 
is determined by the method as shown 
in Fig. 10, can create much larger 
Get/ Put areas in less space. Thanks to 
James Garon for this one. 

Graphics Architecture 
Figure 11 is a simplified diagram of 

the Color Computer graphics logic. 
You'll find a complete diagram in the 
Color Computer service manual. 

The heart of the text and graphics 
generation is the Video Display 
Generator chip, the Motorola 
MC6847. This chip inputs RAM 
memory data from either the text or 
graphics page, converts it to a dot pat­
tern of text or graphics, and outputs it 
to a color television via a video mixer 
chip and rf modulator. 

,...--0$ • DRAWSTRING FOR 

~~~~ ~I~~~~~ 

POl~H 

The VDG is addressed indirectly, 
receiving its control signal from a 
Peripheral Interface Adapter (PIA) 
and a Synchronous Address Multiplex­
or (SAM) chip. These control signals 
determine the graphics mode. Data 
from RAM is received from eight addi­
tional inputs. 

The SAM synchronizes all Color 
Computer system timing. It takes the 
master clock frequency and generates 
timing signals that control video 
display and refresh of the dynamic 
RAMs. It also acts as an address 
decoder that se!ects and enables ROM, 
RAM, or PIAs. 

The SAM chip is set by a somewhat 
unique scheme, as shown in Fig. 12. 
Addressing locations $FFCO-$FFDF 
control SAM bits for map, type, 
memory size, CPU rate, page l, display 
offset, and VDG mode. The only two 
fields that will concern us for graphics 
are display offset and VDG mode. 

Even-numbered addresses for the 
SAM reset a SAM bit; odd-numbered 
addresses set a SAM bit. No actual 
zero or one is passed over data lines; 
the addressing action itself does the set 
or reset. The addressing can be done by 
a POKE (say, POKE $FFCO,O to reset 
VO) or by an Assembly language store 
(STA $FFCO). 

PIAs are general purpose input/ out­
put (l / O) devices that interface 
between the 6809E CPU and system in­
ternal devices or the outside world, 
such as cassette inputs and outputs. 
The PlAs used in the Color Computer 
have two sets of eight lines that you 
may program as inputs or outputs. 
Four additional lines control special 
functions. The PIA used with color 
graphics is a PIA with an address of 
$FF22. 

TWO - DIMENSIONAC EB=m
""" P±lli 


:----- -·1 

~ 
IL ___ ____ _J ' 

Fig. 9. Gel/Put Action 
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DON'T JUDGE 
A COMPUTER 
BY IT'S COVER!!! 

. ..	If you w ere to have a 
Microcomputer operating at 
4MHZ 

. .. lf you were to nave a 5 
:Megabyte Hard Drive built in 

.. . If you were to hav e a floppy 
disk driv e built i n 

. . . If yo~ Y{ere t o h ave an Amber 
Phospher Monit or built in 

. . . If.you had the finest Hard 
DiSk Operating System 
available 

You would have the New 
B.T. 4x5 Model III 

microcomputer, the only one 
in its class. 

Star t ing with a basic TRS-80 Model III, add 
one Tandon 40 Tr ack Dual Sided Disk Drive, 
48 K of H igh Grade NEC Mem ory, the famous 
Micro Mainframes Disk Contr oller System, 
a nd the security of E.T. En ter prises 
engineering assuring long life and 
depen dability! 

Then w e really get star ted include a 4 MHZ 
Module installed to make th e Model I II 
Micr oprocessor operate a t twice th e speed of 
a s tandard Radio Shack Model III. Also 
inclu de the use of a Superden se Disk Drive 
for ex t r a Floppy disk stor age ( 360K ). Then 
h ave installed a 5 Megabyte Hard Disk Drive 
( Winchester Tech n ology). When th e system 
is configured, the Ha rd Disk Drive contains 
the op erating system and becomes the 
mas ter ( p rimary) drive. The Hard Disk has 
40 times the speed of data t r ansfer as 
compar ed to a normal floppy disk as well as 
con taining the storage capaci ty of more than 
30 standard floppy disk drives. 

Each u nit is buil t 

and tested in our Long 

Island New Yor k 

assembly p lant and 

deHvered to youi: · 

dealer complete with a 

Dos Plus 4 .0 Disk 

Operating System 

wh ich w e consider to 

h ave the fi nest 

feat.ures of any Hard 

Disk Oper a ting 

System available. 


Price: 

$3995.00 
Add S20.00 s hippi ng a n d hand.ling 

l OB Ca r l ou g h Rd. 
Bohemia, N.Y. 11716 
(5 1 6) 567-8 155 (voice) 
(516) 588 -5836 ( mode m) 
Dealer I n quiri es Welcome 
N .Y .S . Residents Add Tax 

•B.T. Hard Disks 
We want you to have al I the power that your 
TRS-80 is capable. at prices that have oth er • 
manufacturers cross-eyed! These Five a nd 
Ten Megabyte units a r e easy to use ,just p lug 
them into th e expansion buss of your Model I • 
o r Model III. Comes complete with the 
fantastic DOS PLUS 4.0 Operating.System! •Available in two configurations: 5 Megabyte 
Fixed . 10 Megabytes Fixed. Look at th e 
incredible low prices of our sys tems! • 
SYSTEM PRICING 
5 Megabyte Wmchester Fixed Disk 
201505 Model I Version S2795.00 •
203505 Model III Version S2795.00 
10 Megabyte Winchester Fixed Disk 
201510 Model I Version S3195.00 • 
203510 Model III Version S3195.00 

A d d $10.00 shipping and h andling •Upgrade Kit 
Putting Dis k drives into your TRS-80 • 

Model III will turn it into th e powerful 
computer it was designed to be. The B.T. 
Enterprises DISK DRIVE I NSTALLATION • 
KIT is easy to do and represen ts a 
substantial savings over the cost if done by 
Radio Shack . • 

The kit was designed to be installed by a 
non-technical person, and ta kes a n a ver a ge 
of 45 to 75 minutes to complete. The only • 
tools necessary are a ph!llip s and flat h ead 
screw driver and a pal~ of diagona l cutter s. I e 
No cutting of traces or soldering ls 
necessary. The full instruction prqcedure 
was the topic of a feature in 80 US Magazine •in the May. 1982 issue, and was given h igh 
marks for ease of installation. 
KIT CONSISTS OF: •• 	 FDC III B' Micromainframe Controller 

Board assembled & tested 
• Switching power supp ly •
• Disk drive mounting brackets 
• All cables and h ardware 
• Instructions with diagrams •
• Drives are optional 
· FDC III C Boar d opt ional at add! tlonal cost 

supports 8 inch exter nal drives and 
 • 
extended density 5-1/4 inch dr ives (dual 
headed and 80 track) 

203103 Disk Upgrade KlL B Version • 
w/hardware 	 $279.95 

203104 Disk Upgrade Klt C Version 
w 	 ardware S229 95 

203113 Disk Upgrade B Version w/2 40!.k & • 
32K s 799.95 


203114 Disk Upgrade C Versio n w/2 40Lk & 

32K s 849.95 


203115 Disk Upgrade C Versi on w/2 40tk 
 • 
DH &32K $ 1049.95 


203116 Disk Upgrade C Version w /2 80tk & 

32K $ 1049.95 
 • 

203117 Disk Upgrade C Version w /2 80t k 
DH &32K 	 $ 1249.95 

203003 FDC III B Controller Boa.1•d only s 139.95 
203004 FDC 111 C Controller Board only s 224.95 • 
200500 Svrltchlng Power Supply ( 3 


volt.ages) s 9995 

203010 Controller Assembly Klt s 75.00 
 •
203510 Controller Assy kit wlpower Supply s 174.95 

DH - Dual Headed 


• 
fiadtn Shac k 1;; a Lradema1•k of 

TatH1y Co1·p • 
,,.300VfSA" 

Toll Free 800·645·1165 

Welcome 
 P r i ces s ubject t o change • 
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by Radio Shack 

NOW IN STOCK 

Call For 
Prices 

Apple 11 Plus 48K 
SPECIAL SALE 

Call For 
Prices - ­ --­
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To output data to the graphics PIA 
at $FF22, you must execute a POKE or 
Assembly language instruction. The 
normal sequence, however, is to leave 
the bits used for other functions in the 
PIA undisturbed. In Basic use 

100 A = (PEEK(&HFF22) AND 7) 

100 PMODE 3, I 
11 0 GET (42,42)-(106, 106),A,G 

Steps: 

• Find Elements in GET: 

106 106 
- 42 - 42 

64 64 
+ I 	 + I 


65 • 65 = 4225 clements 

• Find divisor D: 

PMODE "G" or not "G" Divisor 


0 UG" 32 
I or 2 "G" 16 

110 POK E $FF22, (X*8 OR A) 

where X is a value of 0-31 that cor­
responds to a VDG control value. 

Changing the Display Offset 

The display offset in the SAM deter­
mines which part of RAM will appear 
on the screen. If an alphanumeric 
mode is in force (by V2 =V I =VO = 0), 
then the display will be 512 bytes of a 
text page. If a graphics mode is in 
force, then the display will be the ap­
propriate number of bytes of the 
graphic page. The Basic interpreter 
stores the proper address in the SAM 
depending upon the Screen command, 
the graphics page selected by PMODE, 
and the command mode or execu­
tion-command mode always returns 
to the text mode. 

You can select any memory starting 

3 or 4 "G" 8 - This Example 

0 Not " G" 32 

I or 2 Not " G" 8 

3 or4 Not " G" 16 


• Divide the number of elements by divisor D : 
4225/ 8 = 528 'I. 

• Round 	up the result: 
528 Y.; rounded up = 529 

• Find DIM by dividing resu lt by 5, rounding up (5 is the number of bytes in array entry): 
529/ 5 = 105%, rounded up is 106 

• Establish the array 
DIM AR(0, 106) 

The first dimension is always zero. The second dimension is from the result . 

Fig. JO. Calculating Get/Put A rray Size 

SYS TEM ADDRESS Al~·A:O 

LINES AIS-AO 

FROM 6809E OIW 

MlllSltR SAM 
6821 ,14. :!l lB OSC IL LATOR INPUTS MC6883 
PIA MHt AO DRESSES 
AOOR€ SS $FFCO ­
$FF22 

$FF OF 
+5VOC DAD 

VCK 

PBJt--------tcss 
PB• t-------+tXUHIEXT llOG CLK AOOITIONAL 

GMO 
CLK 

oie. 

LOGIC 
PB,t------+< GMI 

P86 GM2 
P071-----~ 

MC6B47 
vOG 

VIDEO 
S'YNC { FS 	 •J'S MIXER, RF 

PULSE 	 ot: MS MODULATOR, 
INFOR MA TION HS ---------! •HS OT HE R 

CIRCUITRY 

ffROM SAM) DAO ---------!DAO 


~:;.~ ! DD4 
G~~XP~ I~; ----- ----loo> 

PAGES 002 

---------! DO• 

- --------tooo 

Fig. //. Simplified Block Diagram of Graphics Logic 

10 AOORESS 
OECOOERS 

TO DYNAMIC 
RAM REFRESH 

TO CPU CLOCK 
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Finally, a Spelling Checker that can SPELL! 


Electric 
Webster™ Electric 

Webster 
• 

The " Cadillac" of Spelling Ch eckers! 
80 Micruco111 puri11g. 9 I 82 ~G~ 

EAS Y TO SE: Type you r text using any of a number o f 
popular word processing programs. When yo u are done. hit 
th e appropriate key. a nd ELECTR IC WEBSTEH proof­
reads yo ur docume nt. di ·p laying mi ·spellings and typos 
on the screen. 

Then , Correcti ng Electric Webster can disp lay each error 
eparate ly. requesting you to enter the correct spellings for 

each. You are given the option· of display in g errors in 
context, adding words to ELECTRIC WEBSTER's 50,000 
word dictionary , or even disp lay ing the diction ary to find 
th e correct spelli ng. If you think you know t he co rrect 
s pell ing , Electric Web1; ter wi ll verify it for yo u. 

Fina ll y, F:lectric Webster OR HJ:: CTS YOUR Tl~ XT. 
a uto matica ll y inserts discretion my HYPH E S (optional ). 
a nd points out GRAM MAT! CA L errors (option al ). a ll wi th 
remarkable speed! 

LOW PR I CES: St<indard Electr ic Webster is availab le for 
$ 9.50 (THS-80™ Model I & Ill , or Apple ™! or SI49.i'>O 
( · / M™. TRS- or ~ ode! 11 and a ll others.) T he optional 
Co rrectin g Feature can be added at any ti m e ($60) as ca n 
Hyphenation ($50) a nd Grammatical ($40). During the 
closin g months of 1982 on ly, we are offering 6 W/ P integra· 
tion programs FHF.:E (reg. $:3.5 'nch) with the purchnse o f 

orrecting Electric Webster. 

The Ult imate PROOFING SYSTEM 

HE\'l EWS OF M IC HOPROOF (EW's pred ecessor): 


"There is simpl,\· no fin er progra m available ... " 

Creati1 ·1• ComputinR. March 19 2 


"Thi s is a \' er~· usefu l product and shou ld be obtai ned by an ~'on e 

who uses a word processor." 

8(1 :\ !i«rc11'lm1p11ti11R. J\ugusl I ~) 


"Th e summary n •\·i ew of this progr;im? One word-Excel lent. '' 

Cu111p11tm11 ics . September 1981 


" In a C'o mparali\'te revi ew ol'proo freading programs( with smaller 

dictionnri esl M IC ROPROOF was found to be cons iderably faster 

than all the: oth ers. when tested aga inst a 400 word sample 

document." 

H }'TE MaRazi11r. November 198 1 


.. A I 'iOO word document too k 26 seconds to load. process ;111d proof 


.. . it is vcr.\' friendly and any prso n able to use a word processing 

progra m can master it in moments ." 

!11{0 \\'orld. J ;111u:1ry J 98z 


" H.\· far. t.1;.e most ca pa bl and e ffi cient of' these s pell in g checker 

programs. 

1\ficroc11111p11ti11R. June 19 2 


AND NOW ELECTR IC WEBSTER: 


"Actual I~'. Electri c Webster is foste r than its predecessor (Mi cro­

proof) .. . and "P !ling correctio ns a rc immedintely ver ified 

<1gain:;1 the dicti on my before bein g acce pted ..." 

t\1icroco111p11ti11J.1. June 19 2 


" Elec tri c Webster is the Cadi ll <lc of vocah uln ry programs.' ' 
0 MicrommputinR. September 1982 

CORNUCOPIA SOFTWARE 

Post Ofice Box 611 I Albany, California 94706 • (4 15) 524-8098 
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address on 512-byte boundaries 
($0000, $0200, $0400, and so on) by 
POKEing into locations $FFC6­
$FFD3, as shown in Table l. If you do 
this in the text mode, you can see any 
area of RAM or ROM displayed in col­
or. The most interesting area is in page 
O ($0000), which shows the changing 
working variables in Basic. Color 
debugging! 

You can change this starting address 
dynamically to display different graph­
ics areas even if you do not have Ex­
tended Color Basic. 

Setting the VDG Modes 
You can bypass the Basic interpreter 

to set the VDG modes by POKEs from 
Basic or your own Assembly language 
program. You can then set some of the 
unimplemented VDG modes to see 
what they look like and implement all 
VDG modes even with only Color 
Basic. 

POKE Addresses 

POKEing into odd location sets bit, 


into even locat ion resets bit 


N_ 

"" 
q, UJ 

u.: ~ Cl 
<.. 
co 

00 

°' 
-o_ 
r-

Starting Disphi)' Address 

Cl 
u.. u.. 

Cl 
u.. 
u... 

u 
u... 
u... 

u u.. 
u... 

u 
u... 
u... 

u 
u.. u.. 

u u.. 
u.. Hex Decimal 

even most- 0 0 0 0 0 0 0 $0000 0 
significant 0 0 0 0 0 0 I $0200 512 
bit s of the 0 0 0 0 0 0 $0400 1024 
display 0 0 0 0 0 I I $0600 1536 
offset 0 0 0 0 0 0 $0800 2048 
on the SAM 0 0 0 0 0 $0AOO 2560 
chi p 0 0 0 0 $0COO 3072 

$FEOO 65024 

rhc fo llowing program will set the starting display address 10 $0600. The value POK Ed in docs 
not mailer; the simple act of loading the loca tion sets or resets a bi t on the display offset. 

IO 'Reset first 5 bits 
20 POKE &HFFD2,0:POKE &HFFDO,O:POKE &HFFCE,O:POKE &HFFCC,O: 

POKE&HFFCA,O 
30 'Set last two bits 
40 POK E& HFFC9. l:POKE&HFFC7, I 

Table I. Video RAM Slarting Address 

$A ODRESS SET/RESET 

F FOF I 

FFO E 0 
FFOO I 

FFOC 0 
FFOB I 

FF'DA 0 
FF09 I 

Ff08 0 
f F07 I 

FF06 
FF05 
FFO 4 
F FD 5 

0 
I 

0 ITYPEMAP:I 

I } 

MEM 
SIZE 

12 I I 

I MPU 
R4TE 

FF O ~ 0 
FFO 3 
F F0 2 ~) 
FF 0 I 
FFOO ~) 
FFC F 

FFCE ~) 
FFCO 
FFCC ~) 
FF CB 
FFCA ~) 
FFC9 
FFCS ~)
n=c1 
FFC6 ~) 
FFC ~ 
FFC4 ~) 
FFC3 
F FC 2 ~} 
FF"C I 
fFCO ~) 

Fig. 12. SAM Co11 1rol Bi1s 

64 

1.1640 64 •2 • 8192 8 1TS• 
64 L:_j 1024 BYTES 

128 

~128•64• 1 • 8192 BtTS•
64 ~ t024 BYTES 

128 

~ t28 '6.. 2 '16384 BITS • 
64 L:_j 20•8 BYTES 

THESE J airs 
TH IS FIELD :tr. 512 PART I All Y 
DEFINES START OF OEF IN E 
VIDEO DISPLAY RAM GRAPHICS MOOE 

~~~~~~~~~~~~ 

10 2 I 0 

DISLAY OFFSETl•AG E I In Iv1 Ivo I 
1 I 

SAM PIA FF22 
Bits 

V2 VI VO 7 6 

0 0 0 0 x 
0 0 0 0 x 
0 0 0 0 x 
0 0 0 0 x 
0 I 0 0 x 

0 0 0 x 
I I 0 0 x 
0 0 0 
0 0 I 0 
0 0 I 0 
0 I l 0 

0 0 l 
0 l I 

0 
0 

Bit.,;; 

5 4 3 

x 0 c 
x 0 c 
x 0 x 
x I c 
x 0 x 
x 0 x 
x 0 x 
0 0 c 
0 I c 
I 0 c 
I I c 
0 0 c 
0 I c 

0 c 
I c 

St:1 ! hes~ Retain hi ts 2- 0! 
by rdc:rc ncc 
IO Fig. 12. 

The three SAM outputs and five 
PIA $FF22 bits control the VDG 
modes (see Table 2). In addition, in 
some modes the most significant bit of 
the RAM byte determines whether the 
data is text or graphics . 

To set any mode, output the proper 
configuration to the SAM by POKE­
ing into addresses $FFCO-$FFC5 as 
described above. Next, set the five PIA 
bits, carefully retaining the least 
significant three bits. In some cases, bit 
3 of the PIA determines the color set, 0 
or 1. You should see the data on the 
screen change to represent the map­
ping, colors, and area of the VDG 

l)ula 

Bil.'!i Mode 
7 6 

0 0 Alphanumeric 
0 I Alphanumeric invcried 
I x Scmigraphics-4 
I x Semigraphics-6 
I x S.;:-migraphics-8 
I x Scm igraphics- 12 
l x Sc:rnigraphics-24 
x x 64X64, 4 Color 
x x I 28X64. 2 Color 
x x 128X64. 4 Color 
x x 128X96. 2 Color 
x x I 28X96. 4 Color 
x x 128X 192, 2 Color 
x x 128Xl92. 4 Color 
x x 256X I 92. 2 Color 

These biis X = Don't care 
arc from C = Color set. 0 or I 
darn in 

video RAM . 

Table 2. VDG Mode Control 

Fig. 13. Unimplemented Graphics Modes 
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St:MIC>RAPH 1C'Si~ S( Y t GRAPl·11CS-12 

Or• [ 
C h:.~:. C T[R 

PQSITIO '. 

4q 
[L[M[NTS 

.. , 
[L[M[NTS 

'" 
:.. ,i!1 

,,. 

'" 
'" 
'" 
'" ,, 
" ,, 
,, 
,, 

Fig. 14. Semigraphics 6, 8, 12 and 24 Character Position 

- I' 

Lu L•<l 

D. oo ·. - C.ARr'" 
C • COLOA COOE 0 · 7 c 20 

,,, 
, ,. 

' " 
'" ,,0 

,, 
L & 

'· ,, 
Lo 

Fig. 18. Semigraphics 24 Mapping 

mode you have set. 

Semigraphics 24 Mode 

The three unimplemented true (not 
Semigraphics) modes are 64 by 64 in 
four colors, 128 by 64 in two colors, 

L5 L4 

u L2 

" LO 

1 6 !Jo <\ ) 2 I 0 

I c !LslL• lu lL2IL• ILoj v•DEO RAM BYTE 
~ 
COLOR EL [M£Nl 

CODE •ON/ OFF " STATUS 
0·3 

~ 

VIO[O BYT £ F"O R LINE N, CPM 
RAM 

BYTE: FOR LI NEN, CPM .. I 

8YTE FOR LI NE N, CPM +2 

ETC. 
I 

v----..._ v-
Fig. 15. Semigraphics 6 Mapping 

lllOEO 
RAM 

ONE 
C ~~ ARACT£R 

POSITION ' .' ' 
l1 Lg 

c 
c 
c 

~•DON'T CARE 

L) L" 
C • COLOR CODE 

Ll Lz 0- 7 

L1 Lo 

Fig. 16. Se111igraphic~1· 8 Mapping 

VIDEO 
RA M 

ONE: 
CHARACTER 
POS ITION 

~ ~DON' T CARE 

C • COLC>R CODE 0- 7Lg Le 

l7 Lfi 

L!J, L4 

l3 Lz 

L1 Lo 

Fig. 17. Semigraphics 12 Mapping 

and 128 by 64 in four colors , as shown 
in Fig. 13. These use the same memory 
mapping as the other graphics modes 
and are simply lower resolution modes 
that save memory. I don't think that 
we're missing much by not having 
these modes included as part of the Ex­
tended Color Basic. You be the judge. 

Semigraphics 6, 8, 12 and 24 Modes 
If you loved the graphics mapping of 

the TRS-80 Model I/Ill, you will be 
ecstatic over the Semigraphics 6, 8, 12 
and 24 modes . These modes offer two 
things: many colors and horrendous 
memory mapping. 

The 6, 8, 12 and 24 suffix comes 
from the number of elements into 
which each character position is div­
ided . The basic character position is 8 
by 12 pixels; the 6, 8, 12 and 24 modes 
divide this basic unit into two columns 
of 3, 4, 6 or 12 rows (see Fig. 14). 

The Semigraphics 6 mode is the eas­
iest. There are two colors in this mode, 
controlled by the two most significant 
bits in each memory byte. The six 
elements of the character position are 
turned on or off to this color by a 0 or 1 
bit in the remaining six bits of the 
RAM byte (see Fig. 15). Thus each 
consecutive byte in RAM controls one 
entire pixel position. A total of 512 
bytes therefore control the display. 

The Semigraphjcs 8 mode is a little 
harder. It has eight colors; each row is 
color programmable, as Fig. 16 shows. 
The remaining halves of the four bytes 
control the on / off status of the 
elements. This mode requires four con­
secutive bytes in RAM to control one 
character position, making the total 
number of required bytes 2048. 

The Semigraphics 12 mode is harder 
still. Colors in each row are controlled 
by three bits in six bytes as shown in 
Fig. 17. The remaining halves of the 
bytes control the on / off status of the 
elements. This mode requires six con­

secutive bytes in RAM to control one 
character position, for a total of 512*6 
or 3072 bytes. 

T he Semigraphics 24, or the " Jum­
bo" mode, is shown in Fig. 18. Here 
again, color for each row is controlled 
by a separate byte, with the remaining 
portion of the byte controlling the 
on / off statu . 

The Semigraphics 6, 8, 12 and 24 
suffer from lack of horizontal resolu­
tion . Resolution is only 64 elements, 
and each set of two must be the same 
color. On the other hand, they offer 
eight colors in 12,288 pixels, which you 
will not find in the other graphics 
mode. 

A complicated algorithm sets or 
resets each element. Remember that 
you are working outside of the bounds 
of the Basic interpreter and will have to 
calculate the RAM byte and bit for 
each element. This will slow down the 
display operations. These modes 
would be most useful for Assembly 
language su b rout in es where the 
set/ reset action could be done at 
acceptable rates. 

Where Do You Go From Here? 

There is great potential in Extended 
Color Basic programs thanks to the 
high-speed graphics commands. For 
real-time displays, consider Assembly 
language graphics . You could generate 
games programs to rival any arcade 
game with a moderate amount of blood, 
sweat and numb typing fingers. (Just 
don't poach on my territory when you 
write your Great American Game­
l 'm doing "Tandy Tornado! ") • 

William Barden Jr. , (28122 Orsola, 
Mission Viejo, CA 92692), former "80 
Assembly Line" columnist, has over 
20 years programming experience. 
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HARVEST IN ON 

New Low Prices 

for Percom Model Ill Disk Drives! 

Complete First-Drive Systems 

from$449 
Internally mounted drives that feature double- or 
single-density storage, comprehensive pre­
delivery testing , 48-hour burn-in and, best of all , 
Percom's widely acclaimed disk controller. A 
First-Drive System includes the four-drive disk 
controller, one or two drives, power supplies, 
cables, a fully illustrated owners manual and 
DOSPLUS* 3.4 disk operating system. 

Note: If you prefer not to make the First-Drive 
System installation, we'll do it for only $29.95 

' A • ,- :!- -- < \ m \ o ~ ~-·-
\ I I ~ I ~ - - , plus shipping. This includes a 48-hour operat­

~ ·_, ".', ...,,~~ -;;;__'"' ·\ -\ ~ - ing burn-in of your Model Ill computer, instal­
I 	 \ \ \ - \ --r--i \ \- 'ft lation of the drive system and final checkout 

\ : ' . of the expanded system. 

~ /.~~ 
Our Own Fully Tested Drives __..// ~1~ 

from only $275 ~1XJ 
• 	 Every Access Floppy Disk drive is electrically tested , mechanically tested and ' 

burned- in 48 hours under operating conditions. Look for the signed test list in 
the shipping carton . 

• 	 AFD drives are capable of either single- or double-density operation. Store up 
to 364 Kbytes (formatted) in double density. Store twice the data on a single 
diskette using AFD "flippy" drives." 

• 	 15-day free trial otter ... comprehens_ive 90-day limited warranty ... unbeatable 
prices ... AFD-1 00 (ii $275.00, -100F 0 $329.00, -200 o $429.95, -200F 0 
$449. 95. 

How to order -Order by calling Access Unhrn1led IOll·lrco on 1·800·527·3475. Or order by maol, Everybody's Favorites - for Less! 

Orders may be charged to a VISA or Masler Card account. or paid by c:ash1er·s check. ccrl1ficd 

check or money order. Sorry. we cannot accept personal checks. We pay lreigh t (surface only) 

and insurance charges lor shipments in U.S. on otders over $1 .000.00. Add approximate 

insurance and sh1pp1ng charges lor orders under S 1.000.00. If m doubt about thcso charges. 
 DOSPLUS* 3.4 	 $49.95° 
ask when you call 1n your order. Texas res1dcn1s mc ludc 5°~ sales tax. Minimum mail order 
S20,00. Allow 2 to 4 weeks for delivery Percom Data Separator $23.95 
· Texas · (214) 340·5366 Green Screen I, II , or Ill $18.95 

Head Cleaning Kit $24.95 
Save! VISA and Master Card charges are not deposited Drive Numbering Tabs (pkg 0-3) $4.50until the day your order is sh ipped. 

51/ 4" Flip-N-File 	 $24.95 
8" Flip-N-File 	 $39.95

PRICES ANO SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTIC , 
0 With drive purchase 
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Quick-Switch*-* 
from 
Arrick Products 
Flick a switch to con­
nect your TRS-80* 
printer port from 
device # 1 to device 
# 2. Or, switch a 
peripheral between 
computers. Quick­
Switch models for 
RS-232 or Centronics 
interfacing. Includes 
box-mounted 34-pin 
card-edge plugs. 
From $89.95. Cables 
from $29.95. 
" 	 Trademark of Arnck Producls 


Company . 


DISK DRIVE SAVING~ 

Percom 's Proven DOUBLER 11t 

Upgrade Your Model I to Double Density for 
only $179.95 

And not with some unproven hacker's kit , either. But with an assembled and fully 
tested Percom DOUBLER-1/t . The DOUBLER 11 t simply plugs into the disk drive 
controller socket of your Expansion Interface. Then it lets you store over four times 
more on one side of a diskette, depending on the drive, than you can store on 
standard Tandy Model I drives. Other features : • Reads, writes and formats either 
single- or double-density • Includes DOSPLUSt 3.4 disk-operatinQ system • Runs 
TRSDOS*, NEWDOStt, Percom OS-80t and other sing le-density softWare im­
mediately. Change to double-density operation when convenient• Use Move 1-2-3 
utility ($29.95) or other appropriate software to read Model Ill programs on yo~r· 
Model I. • Includes on-card high-performance data separation and write precompen- r 
sation circuitry. 

__:;,/ / 

Access Hard Disk Drives 
• 	 For Model II , Model Ill computers. 

• 	 5-, 10-, 15- and 30-Megabyte drive units. 

• 	 Controller handles up to four drives. 

• 	 Works along with existing floppy disk 
drives. 

• 	 Includes host system support software. 

• 15-day free trial period. 

Save! Make Access your one-stop 
shopping center for supplies, soft­
ware and accessories. Call our 
toll-free order number and ask for 
our new free catalog. 

.,.~ iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiii 

ACCESS UNLIMITED 

r ~ Trademark of Access Unl1m1ted ; Trademark of Micro Syslems Software, Inc. 

!Trademark of Percom Da1a Company. Inc 

from$1795 


Toll-Free 

Order No. 


1-800-527-3475° 

(orders & literature only) 

401 N . Central Expressway #600 
Richardson, Texas 75080 
(214) 340-5366 

'Trademark of Tandy Radoo Shack Corporauon. 
11Trademark ol Apparat Corporation. 
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Family Medical History 

by Miguel Diai 

Pru!!.ralll ListillJ.! 

10 REM"PROGRAM NAME (MEDHIST - VERSION 1.1 - 12/81) 

20 REM"MIGUEL DIAZ : P.O. BOX 8475 : PONCE, P. R. 

30 REM "PROGRAM INI'l'IALIZATION 

40 CLEAR15000 : 0EFINTB-Z:Q$=CHR$(13) : M$="###~##.ft#-":Z$=CHR$(191) 


50 AS(l}= " -1. ENTER VACCINATION DATA~ : B$(l}="VACCINATION" 

60 A$(2}=" 2. ENTER PEDIATRIST visIT":B$(2}="PEDIATRIST" 

70 A$(J) =" 3; HOSPITALIZATION DATA": B$ -(3) =" HOSPITALIZATION " 

80 A$(4) =''. 4 . HOME-STAY-Ii:,LNESS DATA " : B$(4) ="HOME-:-STAY" 

90 A$(5)=" 5 . AMBULATORY- CARE DATA":B$(5) ="AMBULATORY" 

100 -A$(6}=" 6. SELECTIVE FiELD DISPLAY" ­
110 A$(7} ~ " 7 . PRINT COST-DATA SUMMARY " 

120 AS(ft}=" 8, PRINT HISTORICAL RECORD" 

130 A$(9}=" 9, EXIT PROGRAM" 

140 REM"DISPLAY PROGRAM MENU" 

150 CLS:PRINTCHR$(23}" *** - PROGRAM SELECTOR - *** " 

160 PRINTSTRING$(31 , 176) : PRINTZ$ ; TAB(30}Z$ 

170 FORL=1T09 : PRINTZ$;A$(L) ; TAB(30}Z$ : NEXTL 

180 PRINTSTRING$(31 , 13lj 

190 LINEINPUT " tNTER YOUR OPTION > ";A $ : IFAS= "" THEN150 

200 Z=ASC(A$)-48 :I FZ( l0RZ >9TijEN1 50ELSEIFZ=9THEN1090 

210 IFZ9=0THEN1210ELSECLS :PRINTMIDS (AS(Z) , 5 ): IFZ<6THENGOSUB1 1 20 

220 ONZGOT0230 , 330,400 ,47 0 , 5 40, 610 , 820 ,990 

230 REM"VACCINATION DATA E~TRY" 


240 LINEINPUT"VACCINATION TYPE , "; V$ : IFV$=""THEN240 

250 LINEINPUT "DOCTOR/NURSE ID. "; DN$ :IFDN$ =""LETDNS ="N/A " 

260 LINgINPUT"REACrION (IF ANY) : "; R$ : IFR$=" "LETRS=" " 

270 LINE I NPUT " COST : ";C6$:Al=VAL(CO$) : C0$="" 

280 LINEINPUT"ADDITIONAL INFORMATION · , "iIS:IFI$=""LETI$=" " 

290 PRINt : iINEINPUT " CORRECT (Y/N } "; Y$:IFY$= "N"THENGOSUB1170:GOT 

0220 

300 PRINT# l,Y; Z; F$ ; Q$ ; V$ ;Q $ ; DN$ ; Q$;R$ ; Q$ ; Al ;I $ ; Q$ ; 

310 Y=0 :F $="~ :V $= "": DN$=" "iR$= "": Al=0:I$="" 

320 CLOSE : GOT01 240 ' . 

330 REM "P ED I ATRIST VI SIT DATA ENTRY" 

340 LINEINPUT"REASON FOR VI SIT : ?;V$ : IFV$ =""TH EN340 . 

350 LINEINPUT " DOCTOR/NURSE ID. : ";DN $ :IFDN$=""LETDN$="N/A" 

360 LINEINPUT " SPECIAL TREATMENT ";R$:IFR$="" LETR$= " " 

370 LINEINPUT "COST : "; CO$ :Al =VAL(C0$) : C0$= '"' 

380 LINEINPUT "ADDITIONAL INFORMATION "; I$ : IFI$=""LET1$=" " 

390 GOT0290 . 

400 REM " HOSPITALIZATION DATA ENTRY" 

410 LINE I NPUT"REASON FOR VISIT : ";V $ :IFV $=" "THEN410 

420 LINEINpUT " DOCTOR/ NU RSE ID. : "; DNS; IFDN$ =""LETDNS="N/A " 

430 LINEINPUT"# OF DAYS STAYED : ~;R$:IFRS=""LETRS= " " 

440 ~ I NEINPUT"COST ~ "; CO$ :Al=VAL(C0$} : C0$= "" . 

450 LINEINpUT "ADDITIONAL INFORMATION : " iIS:IFI$=""LETI$=" " 

460 GOT0290 . 

470 REM " HOME- STAY- ILLNESS DAT.A ENTijY" 

480 LINEIN~UT " REASON .FOR STAY : ";VS: IFV$=""THEN480 

49~ LINEiNPUT "DOCTOR/NURSE ID. : ";DN$:IFDN$=""LETDN$="N/A" 


Use your 80 and this 
_ program to keep track 

of chickeq pox, tonsillec­
tom~es, ~m~ vaccinations. 

How many people keep family medi­
cal histories, or know which vacci­
nat ions their children are missing? I 
computeri zed a medical history for each 
member of my family. The program, 
Medhist, keeps records, and through ils 
record-tracing capabilities, shows ten­
dencies and variations on illness in­
cidence. 

Medhist also stores cost data, tell­
ing you how much you've spent during 

The Key Box 

Model I or Ill 
32K RAM; 
Disk Basic 

' 

Position ncscri1Hion Variable rune 

I 
2 
3 
4 
5 
6 
7 
8 

Remrd umber 
Transaction Type 
Date 
Diagnostic 
Docto r/ ur;,c Name 
Trea tmen t/ Days Il l 
Cost I ncurrcd 

-Addi1ional Information 

Y I YI 
Z I ZI 
F$ 

v$ 
DN$ 
R$ 
Al 

1$ 

Table I 
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Lhe year. 
Medhist requires at least one disk 

drive; a printer is optional. It runs under 
NEWDOS, and requires one data fil e 
(DOCUMEOj. The file is defined in 
Table I. 

The names and dates of birth of each 
family member are included as dat a 
lines in the program. This . aves a data 
fi le. The first data ilem on line I260 
indicates the number of data records to 
be read: one for the name and one for 
the date of birth. The program is menu 
driven. A printer is handy fOr options 7 
and 8 (Table I) . 

"The program keeps 

records, and 


shows tendencies 

and variations 


on illness incidence. " 


There are five data-entry options: 
vaccinat ion data, visit s to the pediatri ­
cian, hospi talizations; home-stay ill­
ness, and ambulance services. 

Option 6 (Selective Field Display) re ­
views records for each data field. You 
may review one person's record or all 
avai lable records for a selected field. 
You can. route the cost report (option 7) 
fo r printer output in addilion to screen 
display . 

The OPEN E fea ture (line 1240) 
allows you to add records to a sequen ­
ti al file. 

if you select to enter vaccination 
data, the program will prompt for a 
vaccination type (tetanus, smallpox , 
and so on). If a reaction to ihe vaccina­
tion or any medicine develops, yo u 
can enter t.hat fact as addition<1l in for­
mation. Cost data should include 
such charges as drugs, wheys, med i­
cines, doctors' fees, room and board 
charges, X-rays, and so on. 

If you thin k the date of birth is not 
important, yo u m~y substitute this 
fiel.d wit h the bloocj type or any piece 
of information you consider vital.• 

Miguel Diaz (P.O. Box 8475, Ponce, 
PR 00732) is a hospital EDP manager. 

50 0 LINEINPUT"I Of DAYS STAYED : ";R$:IFR$=""LETR$=" " 
510 LINEINPuT•cosT : •: cos :Al =VAL(cos):c0s=·· 
520 LINE INPUT"ADDITIONAL INFORMATION : ";IS: IFIS=" "LETIS=" " 
530 GOT0290 
540 RE: M" AMBULATORY-CARE DATA ENTRY " 
550 LI NEINPUT "REASON FOR CARE SERVIC E : ";VS: IFVS= "" THEN 480 
560 LINEINPUT"DOCTOR/NURSE I D. : "; DNS :I fDNS=""LETDNS ="N/A" 
570 LINEINPUT"# Of DAYS : "; RS : IFRS= "" LE1RS= " " 
580 LINEINPUT"COST : " ; COS : Al =VAL(COS) : C0$="" 
590 LINEINPUT "ADDITIONAL INFORMAT I ON : "; I$ :I FIS ="" LETI$=" " 
600 GOT0290 
610 RE:M "SELECTIVE FIELD DISPLAY" 
620 CLS : PRINT "SELECTI VE FIELD DI SPLAY":PRINTSTR1NG$(6 0 ,131 ) 
630 PRINT"AVAILABLE FI ELDS ARE :": PRINT 
640 PR~NTTAB(5 )"1. VACCINATIONS ":PRI NTTAB ( 5) "2. PEDIATRIST VISI T 
s• 
650 PRINTTAB(5)"3 . HOSPITAL IZATIONS" : PRINTTAB(5) "4. HOME- STAY CA 
SES " 
660 PRINTTAB(5) "5 . AMBULATORY- CARE CASES ": PRINT 
670 LIN EI NPUT " E:NTER YOUR OPTION : ";OS:O=VAL(OS) 
680 IFO<lOR0 >5THE:N610ELSECLS 
690 LINEINPUT"DO YOU WISH ONLY ONE PATIENT ' S RECORD? (Y/N) " ; Y$ 
700 lFY$<>"Y "ANDYS <> "N "THEN6 90 
710 IFY$="Y"LE:TY=0 : GOSUB1120 
720 CLOSE : OPE:N "I" ,l, "DOCUMED " 
730 IFEOF(l)THEN800ELSEINPUT#l , Yl, Zl , F$ , V$ , DN$ , R$ , Al, IS 
740 IFY$= "Y"ANDYl <> YTHEN730 
750 IFZ l <>OT HEN7 30 : RE M"VAR IABLE 0 , NOT ZERO " 
760 PRINTSTRING$(63 ," =" ) 
770 PRI NTN$(Y l ) : PRINTF$ , DNS :PRINTV$:PRINTR$ 
780 PR I NT "COST : "; US INGM$;Al : PRINTI$ 
790 PRINT :LI NEINPUT "HIT (ENTER) TO PROCEED ••• "; PS : GOT0730 
800 PRINT :LINEI NPUT "END OF FI LE •. . HIT (ENTER ) TO PROCE ED "; PS 
810 Y$= "": Yl =0: Zl=0 : 0=0 : CLOSE : OPEN"E ",l,"DOCUMED":GOT0 150 
820 REM "COST-DATA SUMMARY REPORT" 
830 CLS : PRINT"COST- DATA SUMMARY REPORT ":PRINTSTRING$(60 , 131) 
840 LINEINPUT"DO YOU WISH OUTPUT TO PRINTER (Y/N) : ";S$ 
850 IFS$ =" Y"PRIN'r : PR1NT "HIT ( ENTE:R) WHEN PRINTER READY AND" 
860 1FS$="Y " LINEINPUT " PAPER SET TO PROPER POSITION .•• "; PS 
870 CLS : CLUSE:OPEN"I" , l , "DOCUMED " 
880 H'S$="Y " LPRINT"COST-DATA SUMMARY REPORT": LPRINT : GOSUB970 
890 IFEOF(l)THEN940ELSEINPUT" l, Yl , Zl , FS ,V$ , DN$,R$,Al,IS 
900 1FS$= "Y"LPRINTNS(Yl) ; TAB(25)F.$;TAB(3 5 )B$( Zl);TAB(52)USINGM$ ; 
Al 
910 PRI NTN$(Y l ) ; TAB(25)FS ; TAB(35 ) B$ (Zl);TAB(52)USINGM$;Al 
920 L0=L0+l : IFL0>50ANDSS ="Y"GOSUB970 
930 A2=A2+Al :GOT0890 
940 1FS$= "Y"LPRINT : LPRINT "TOTALS "; TAB(52) USI NGM$ ; A2 
950 PRINTiPRINt"TOTALS";TAB(52)USINGM$ ; A2 
960 A2 =0:L0=0 : S$= "": LINE I NPUT "HIT (ENTER) TO PROCEED .. "; P$ : GOT08 
10 
970 LETL0 =0 : LPRINT"NN1E";TAB(26)"DATE TYPE" ; TAB( 55 )" AMOUNT " 
980 LPRI~TSTRING$(62 ," = " ) :LPRI NT:RETURN 
990 REM"HISTORIC~L DATA REPORT" 
1000 CLS : PRINT"H ISTORI CAL REPORT ••• ":GOSUB1120:CLOSE 
10 10 OPEN " I ",l,"DOCUMED" : LPRINT"HISTORICAL REPORT FOR ";N $(Y) : LP 
RINT 
1020 IFEOF(l)THEN1080ELSEINPUT#l , Yl ,Zl,F$,V$,ON $ ,R$,Al,I S 
1030 IFYl<>YTHEN1020 
1040 LPKINTSTRING$(60 ," =" i 
1050 LPR!NTB$(Zl ) : LPRINTF$ ;TAB(20) ; DNS 
1060 LPKINTV$:LPRINTR$:LPRINT"COST : ";USINGMS;Al:LPRINTI$ 
1070 GOT01020 
1080 LPRINT : GOT0810 
1090 REM "EXIT PROGRAM" . . 
1100 CLOSE ! CLEAR50 : CLS : PRINT"THAN K YOU ••• ": END 
1110 REM "SELECT RECORD ROUT I NE " 
1120 PRINTSTRING$(60 , l31) : FORL=lTOX :PRINTL;N$(L) , D$(L) :NEXTL 
1130 PRINT : PRINTL ; "RETURN TO MENU" : PRINT 
1140 LINEINPUT " ENTER CODE > ";AS 
1150 Y=VAL(A$) : IFY <l ORY>LTHEN2i0 
1160 IFY=LTHEN150ELSE1FZ ) 5PRINT : RETURN 
1170 PRINT@l28 , CHR$(3 1 } ; NS(Y) , D$(Y ) : PRINTSTRING$(60 ,13 1) 
1180 LINEINPUT "ENTER DATE (MM/DD/YY) OR (END) : "; FS 
1190 IFF$ ="END "THEN150 
1200 IFLEN(FS}< >BTHEN1170ELSERETURN 
1210 REM"DATA FILE INITIALIZATION " 
1220 CLS : PR I NT "DATA FILE INiTIALIZAT ION 
1230 READX : DIM S(X) , DS(X) : FORL=lTOX:READNS (L) , DS(L) : NEXTL 
1240 OPEN " E" ,l," DOCUMED " :Z9=9 : GOT02 10 
1250 REM "DATA LINES , EACH RECORD IS TWO DATA ITEMS : NAME & BIRT 
HDATE 
1 26 0 DATA 5 : REM "THIS DATA ITEM REPRESENTS NUMB ER OF RECORDS 
1 270 DATAMIGUEL , 04/05/49 , ANA , 01/23/ 50 ,YANIRA , 07/07/74 
1 280 DATAMICHAEL,11/07/75 ,JAVIER , ll/21/7 7 
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SERIES 


Bit Smitten Part IV 

by Jay Chidsey 

U
se this real-estate program to learn about 

Basie's Read ... Data function. It's easy to 

use, and can save you memory space and time. 


People who are just getting started 
writing their own programs seem to 
avoid using the TRS-80' s Read .. . Data 
functio ns for qui te a while. When I was 
writing my first program called Clipper 
Ship Captain , I had many variable va l­
ues to enter into memory, and I used 
A= 27, B = 35 and so on . Since my 
Clipper Ship called al eight different 
port , and there were 20 different cargo 
values at each port, I u ed 160 variable 
and about twice as much memory space 
as the Read .. . Data function would 
have required. 

There are a number o f circumstances 
in which you can use the Read . . . Data 
function. Use it when you have a large 
number of variables and want to save 
memory. A second circumstance is il­
lustrated both by Clipper Ship (where I 
had use for o nly one of the eight set of 
cargo price data at a time) and a busi­
ness program I've writ ten in which I 

The Key Box 
Cassette Basic 

Model I or III 

16K RAM 
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want to access and screen data for any 
quarter or, for that matter , any three­
month period. Use Read ... Data when 
you want to get at different pans of the 
data in storage as the program 
progresses. 

A third ci rcumstance is illustrated by 
a poetry program of mine. The user in­
puts 10- 1,000 each of nouns, verbs and 
adjectives, and the program randomly 
selects one of eight or 10 frameworks 
and then randomly selects nouns, verbs 
and adjectives as required to write the 
poem. It doesn't write very good poetry 
mo t of the time, but once in a while a 
gem appears. You can u e the Read . . . 
Data funct ion when you want to select 
one or several numbers or (especially) 
words at random out of a large number 
of same. 

T he simplest use of the Read .. . Data 
function is where you have a long list of 
similar entrie that you want to scan 
through one by one, and select from 
that long list a few which meet some cri­
terion. This might be a list of members 
of a PTA or a church or a computer 
club or o f a ll the dwellings a small-town 
volunteer fire department may have to 
deal with or a list of 80 Micro articles 
with your notes as to subject covered, 

system usable on, and so on . 
My real estate program shown in the 

li st ing illustra tes this use of the 
Read ... Data function. Lines 1- 99 are 
reserved for programming, and listings 
are stored in data statements beyond 
line 100. There is no particular need Lo 
enter properties alphabetically by 
seller's last name, or to coordinate line 
number with listing number. Since most 
real estate offices already have card fi les 
alphabetized and ha ve establi shed 
listing numbers in a range of 100- 300 
per letter (300 numbers are reserved for 
C or S, I 00 numbers are reserved for 
X,Y,Z for example), you can fo llow 
that pattern in entering the data. Give 
last names beginni ng with A listing 
numbers 101 - 300, Bs 301 - 500, Cs 
501 - 800, and so on . Making line 
number identical to listing number 
makes locating listings easier when you 
want to alter or erase a listing. 

The data for each listing of property, 
PTA or church or computer club mem­
ber, dwel ling, and so on can be entered 
in any order and in either letters or 
numbers on the same line, so long as 
each data line is consistent, and no com­
mas are used inside the strings . If there 
are six or 16 or 60 entries in one listing, 
all must be occupied in every listing in 
every data line. 

In your real estate lis ting you may be 
using only 10 entries : 1) listing number, 
2) name and address of owner, 3) ask­
ing price in hundreds of dollars, 
4) number of bedrooms, 5) number of 
bath , 6) frontage in feet, 7) lot ize in 



•The capability to change, insert and 
delete a character or characters: 

Simply position the ~ursor over the 
character that you wish to change and 
type in the new one. Another handy feature 
is Insert Mode, this is used to add text in the 
middle of a program line. 

• 	 Extend a line or insert new lines: 
Extending a line is as simple as two 
keystrokes. instantly the cursor jumps to the 
end of the p rogram line and the editor is 
placed in the insert mode. 

•Delete, copy or move statements: 
All you have to do is mark the line or block 
of lines and then tell the editor where to 
move or copy them. 

• Global Search and/or change any 
specified string: 

Have you ever needed to c hange a lot of 
PRINT statements to LPRINTs? 

• 	 Macro key facility: 
Macro keys can cut your programming 
time in half. You can define each of the 26 
letter keys (A-Z) to represent BASIC 
keywords. or any letter or number 
combination up to 6 characters per key. 

• 	 Renumber commands: 
Whats so specia l about th is renumber 
facility? Not only can it renumber selected 
portions of your program. it also checks all 
GOTO, GOSUB. TH EN and ELSE statements 
and updates them as needed! 

,,. See Lisi of Adverrisers on Page 455 

If You Do A Lot OfEditing Of 

Your BASIC Programs, Then 

This Is The Editor For You!!! 


The Full Screen Text Editor for BASIC, we were the first to give 
the TRS-80 this indispensable ability. What ability? The ability 
to edit your BASIC program with the ease of word processing. 
It is a type of word processor specifically designed to handle 
BASIC programs instead of letters and documents. 

You may have seen other Editor programs 
advertized that give you one, maybe two 
of these features. You may have also seen 
some of these features sold as separate 
utility programs. 
Only CAU offers a complete editing system, 
not just a word processor patched up to 
handle line numbers. 

You can order the BASIC Editor d irectly from 
Computer Applications Unlimited or ask your 
local computer store . 

Cat# 1210-20 for TRS-80 Mod 1 & 3 . .. $29.95 

The Editor is supplied on tape with complete 
instructions to move it to d isk . If you wish us to 
send the editor on d isk p lease add S5.00 
and ask for a DISK DUMP 

Add S2.00 for shipping in the U.S. and 
Canada. S 10.00 outside USA 

N.Y State Residents add applicable Sales Tax'. 

Dealer Inquiries Invited . ~ 

~ 
Computer Applications Unlimited 
PO. Box 214, Dept FSBE, Rye, N.Y 10580 
(914) 937-6286 
.... 120 

TRS-80 IS a TM of Ta nd y Corp . 
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hundreds of square feet, 8) schools, 
9) taxes, and 10) year constructed . 
There would be 10 or 15 more categor­
ies in an actual real estate computer list ­
ing, but these JO illustrate data usage. 

A sample entry (coded by the realtor) 
would look like this: 518 DAT A 518, 
CALDERONE CHARLES 452 S AB­
ERNATHY ST TIFFIN OH, 853, 4, 2, 
127, 486, 8, 102, 48. 

Note that there are no commas within 
the name and address entry. A comma 
would signal a new data unit entry. 
Charles wants $85,300 for the property, 
and it has four bedrooms, two baths, is 
127 feet on frontage and 48,600 square 
feet in total area. Other items are si mi­
larly coded. 

ft will help you in visualizing the data 
storage in your computer if you think of 
it as a high tack of information. The 
first data entry anywhere in the pro­
gram is the topmost item on this stack, 
and the very last data item is the one on 
the bottom. Your TRS-80 reads this 
stack from top to bottom, in order, one 
item for each execution of a command. 
The data is read only as far down the 
stack as you provide for in your pro­
gram . At any time, when you have 
found the datum or set of data you were 
searching for you can restore the stack 
to its original state through the program 
command Restore. The whole stack is 
available for reading again then from 
the top. 

The Program Listing presents the op­
erating program, plus one entry, that of 
Mr. Calderone. Lines 100-9999 are re­
served for other such data entries of I 0 
items each. Line IO identifies the pro­
gram and clears the screen. 

Line 20 reads the first data item by 
itself so that an ending data unit can be 
placed at line 10000 to bring the search 
to an end. Depending upon how many 
entries have been made, line 20 reads 
item I, item 11, item 21, and so on. The 
last one read is 0, located at line 10000. 
Line 30 ends the search after all data en­
tries have been read. 

Line 40 reads the next nine entries af­
ter the listing number, and assigns these 
values to variable. Note that the alpha­
betic variable (Calderone's name and 
address) is read into a stri ng variable, 
N$ , and the other eight numeric vari­
able are read into variables A-H. 

Line 50 is the heart of the program, 
and must be written anew for each 
search. We'll come back to it. If the 
data unit read by line 40 match the 
criteria set up in line 50, the program 
GOSUBs to line 70 to put information 
on your creen or printer. Otherwise the 
program continues to line 60. 
94 • 80 Micro, November 1982 

Line 60 sends the computer back to 
line 20 to check out the next set of t.en 
data units. As each new alphabetic or 
numeric value is read into the variables 
(L, N$, A, 8 and so on) the former con­
tent i. erased and the new values are en­
tered for testing at line 50. This saves 
you a lot of memory space. 

Line 70 prints information about any 
listing that passed the If test at line 50. 
In this case, I have it set to print listing 
number, name and address, and asking 
price, but you could set it to print all or 
any part of the data. Note that asking 
price, which was coded in hundreds of 
dollars, is multipl ied by 100 to give ac­
tual price. To output directly to your 
printer change the Print in line 70 to 
LP RI NT. 

Line 80 picks up the X = X + I from 
the line above and halts screen printing 
when 12 li st ings have been presented 
there. Pre sing enter clears the screen 
and resumes the search. You can copy 
from the screen before pressing enter or 
use one of the screen dump rou tines I 
offered last month to copy the monitor 
screen to printer. Line 90 returns the 
successful search Lo line 50, and from 
there through line 60 to line 20, just like 
the unsuccessful search. 

Line 518 is the specimen real estate 
listing; line number and listi ng number 
are the same-518 . Line I0000 ends the 
search, no matter how many listings 
have been entered between lines 
100-9999. 

You must end line 50 with GOSUB 
70 for the program to work, but the 
content of the If statement can be any­
thing you like. Keep it simple by using 
only is greater than (>) or is less than 
(<) or equals ( = ). There are several 
other logical operators you can use, 
but start simply and go to more com­
plicated statements later. If you're 
searching for a house that costs 
$50,000 or less, has at least two bath­
rooms and at least three bedrooms, 
and has at least 200 feet of frontage 
then type in line 50 IF A<510 AND 

10 CLS : PRIN'£ @470 1 

: INPUT "PRESS ENTER 
20 READ L 
30 IF L=0 THEN PRINT 
40 READ N$ , A, B, C, 
50 IF A<900 AND B>2 AND 
60 GOTO 20 
70 PRINT L n " N$ n n 

80 IF X = 12 PRINT""; : 
90 RETURN 
518 DATA 518 , CALDERONE 
53, 4, 2, 127, 486, 8, 
10000 DATA 0 

C>l AND B>2 AND D>l99 GOSUB 
70. That's for a house under $5I,000 
with more than one bathroom, more 
than two bedrooms, and over 199 feet 
of property frontage on the street. 

Let's look al a slightly more difficult 
case, one in which only a specific por­
tion of the data is required by the pro ­
gram at a particular stage. This situa­
tion is commonly found in game pro­
grams. In my Clipper Ship Captain 
program only one of eight sets of data, 
each consisting of 20 items, is required 
at any one time. How do you get at it? 
Let 's say that you want to get at and 
use data set 7. That means you have to 
peel off the overlying six sets consisting 
of 20 items each, 120 altogether, to get 
at the 20 you want to use in the pro­
gram at this point. 

Visualize that stack of data again. 
You want to peel off 120 data entries. 
Do it at line 700 FOR I = I TO 120: 
READ A: NEXT: A= 0. The first six 
sets of data are peeled off in short 
order. The A=O nullifies the last 
reading in case A has been used as a 
variable somewhere else in the pro­
gram. Now read off the 20 numeric 
variables for the Port of London: 7!0 
READ A, 8, C, D, E, F, G, H, I, J, K, 
L, M, N, 0 , P, Q, R, S, T: RESTORE. 

You can now print these variables in 
any form you wish, probably tabular. 
The Restore makes the stack of data 
ready once again to be read from the 
top on its next usage. 

Random access to data, as in my 
poetry writing program, is more di ffi­
cult still, and is best accomplished by 
spinning data into an array. I'll discuss 
this next month, and show you how 
easy it is to use the TRS-80' s powerful 
array capability to put hundreds and 
even thousands of information units 
into memory the easy way.• 

Writer and businessman Chidsey uses 
his Model III in both activities. He can 
be reached at 205 E. Adams SI., Green 
Springs, OH 44836. 

"PROGRAM NAME • • , YOUR NAME" : 
TO CONTINUE"; Y: CLS 

"SEARCH COMPLETE" : END 
D, E, F , G, H 


F=8 GOSUB 70 


A * 100: x = x + l 
INPUT Y: CLS: X = 0 

CHARLES 452 S ABERNATHY 
102, 48 

Program Lisling 

PRINT @662 1 "": 

ST TIFFIN OH , 8 



Poor Man's 

Floppy 


HIGH SPEED CASSETTE SYSTEM 

Now for the TRS-80'wColor Computer 


.... ... . .... . . . .. 

JBUG (EPROM) .................... $34.95 

JBUG (CASSETTE) ................ $29.95 


Terms: Cash, Master Card or Visa 
Shipping & Handling $ 3.50 (US) d~RODUCTS CO 
$5.50 (Canada) $15.00 (Foreign) Phone (505) 294-4623 

Technical Inquiries: Phone 5:00 - 6:00 PM MST 12021 Paisano Ct. N.E. 
Albuquerque, N.M. 87112 

The JPC Products High Speed Cassette System, 
in operation fo r over 4 years, is now availab le 
for all versions of the Radio Shack Color Computer. 
•TC-SC 
The TC-BC plugs directly into the expansion 
port of your TRS-BO Color Computer. It is fu ll y 
compatible with all versions of the Color Computer 
from the Standard 4K up to the Extended 
32K systems. 

•FAST 
The TC-BC saves and loads files at more than 
twice the speed of the built in Color Computer 
system. 

•RELIABLE 
Al l of JPC Products high speed cassette systems 
have a proven reliability of less than one 
error in a million bits . 

•TWO DRIVES 
The TC-BC fully supports two cassette 
drives. Save and load through either drive by 
simple software selection. You can use 
standard Radio Shack CTR-BOA tape recorders 
or their equivalent. 

• ALL Fl LE TYPES 
The CCCOS operat ing system allows you to 
save, load, verify or run both BASIC and 
machine language files. Data files are 
also supported . 

• MOTOR CONTROL 
On board relays are provided for both cassette 
ports on the TC-BC. 

• SPARE EPROM SOCKET 
The TC-BC has a spare EPROM socket on 
the board. You can insta ll either 2716 or 2732 
EPROM's. This memory space can be used for 
any of your application programs or you 
could install the optional JPC Products 
monitor program - JBUG. 

TC-BC ...........
 

• JBUG MONITOR 
The JBUG Monitor is a 2K relocatable monitor 
program with fantastic features for the Colo r 
Computer user. 

•ASSEMBLER 
Line assemble any machine language program 
directly into memory using standard 6B09 
assembly language mnemonics. 
• DIS-ASSEMBLER 
Dis-assemble any memory resident program 
(ROM or RAM) directly on the screen . 

• MEMORY MODIFY & LIST 
Modify memory directly or list memory in both 
HEX and ASCII. 
• BREAK POINT TRAPS 

Set, clear or continue from break points. 

•CASSETTE OR EPROM 
The TC-BC is not required in order to use the 
JBUG Monitor. It is available on cassette 
or a 2732 EPROM. 

• SUPERB DOCUMENTATION 
The TC-8C and the JBUG Monitor come with 
complete and extensive user manuals 
(JPC's documentation is praised almost as 
high ly as our hardware and software). 
Complete command descripti ons and 
background information are provided. 
Examples and sample programs are provided 
to help the novice and experienced 
individual take full advantage of the TC-8C 
and the JBUG Monitor. 
•READY TO GO 
The TC-8C comes completely assembled 
and tested with the CCCOS operating system. 
It is backed with a 30 day Money Back 
Guarantee and a 90 day Full Warranty. 

$129.95 

,,. See List or Advert isers on Page 455 BO Micro, November 1982 • 95 



1 TUTORIAL r ~
~~~~~~~~~~~~~~~~~~~~~~~~~~- LOAD80 

Practical Regression Analysis 


R
egression analysis lets you get the most from 
a set of data. Author Hinrichs will take you 
step by step through this useful technique. 

Regression analysis is a powerful 
tool for getting a great deal of in for­
mation from a set of data. When it is 
properly used, it can accurately find 
the interrelationships among ma ny 
variables . The regression equation is 
a mathematical model that can be 

Mean: Arithmetic average of a data 

variable. 

Standard Deviation: Measure of the vari­

ability of a data variable. About 68 percent 

of all data poi111s lie within plus or minus 

one standard deviation of the mean, assum­

ing a normal distribution. 

Correlation Coefficient : Range, - 1 to + 1. 

Perfect negative correlation lO no correla­

tion (0) to perfect posit ive correlation be­

t ween any two variables. Ignores the effects 

of al l other variables. 

Ma1rix: A two-dimensional array o f num ­

bers formed from 1he va riables, 1hat repre ­

ent relationships between them. 

Inverse Matrix: The for m that the original 
correlation coefficie111 matrix becomes after 
1he process of matrix inversion. 
Parlial Correlation Cocfficicnl: Similar to 
correlat ion coefficient , except corrects fo r 
the effects of all other va riable . 
Standard Error of Estimate: Ranges down­
ward from the tandard deviation of the 
dependent variable, the lower the better. 
Bes t mca ure of thesigniticance ofthe fit of 
the regression equation to the data . 
R Squared: Range, 0 to 1, the higher the 
better. o predictive value lO perfect pre­
dictive va lue. Square of the multiple corre­
lation coefficient. Measures the fraction of 

by Delmar D. Hinrichs 

used to predict results under condi­
tions that were not actually used. In 
addition, the importance and signifi ­
cance of each "independent" vari ­
a ble in predicting the "dependent" 
va riable can be determined. 

What does all this mean? What kind 

the va riat ion of the dependem variab le that 
i explained by the regress ion equat ion. 
F Ratio: Range , zero to in fi ni ty , the higher 
the beli er. A tes t of the significance of an 
independent va riable, or or the whole re­
gression equation. 
Probability: Range, 0- 1, the higher the bet­
te r. Indicates conlidence, from none to cer­
taint y (based on the F rat io), tha t the regre ­
sion equat ion or the ind ividual coe fficient 
could not have been obtained by chance 
from random data . 
Beta Coel'ficient: Range, - I to + 1. A nor­
malized equation coefticie111, measuring the 
impona nce of its variable in affecting the 
val ue of the dependelll variable. Also, the 
independent to dependent va ria ble correla­
tion, after correct ing for (eliminating) the 
erre~ ts of all or the other independent vari­
ab les. Somet imes called the "standard par­
tial regression coefficient. " 
Inverse Diagonal: Range, one to infini ty, 
the lower the be li er. Diagonal clcmellls of 
the inverse mat ri x. Values above two in­
dicate increasing error in the beta coeffi ­
cients, and in the coefficient F rat ios and 
probabi li tie> of the a ffected va ri ables. High 
values arc caused by too much corrclat ion 
be tween the supposedly " independent " 
variables. 

of data can be used, and how is it used? 
This article tries to answer these ques­
tions, and includes a flexible, compre­
hensive regression-analysis program . 

Data 

The data must be in the form of 
numbers with a group of observations, 
each having two or more variables. One 
o f the variables is designated as the de­
pendent variable, and the rest are called 
the independent variables. Actually, re­
gress ion analysis does not determine 
cause and effect (as the terms "indepen­
dent" and "dependent" imply) , but 
only finds relationships among the vari­
ables. Therefore, you need to know 
something about the real relationships 
in the system that the data represents 
before you can run a meaningful regres­
sion analysis on it. 

A regression analysis fits the data to 
an equation of the form: 

a + b( J) • V(I) + b(2)*V(2) = V(3) 

where a is a constant , V( I) and V(2) are 
the independent variables, V(3) is the 
dependent variable, and b(I) and b(2) 
are the equation coefficients. In a real 
regression analysis, the number of vari­
ables (Vs) may range from two to sev­
eral dozen. In the equation above, V(l), 
V(2), and Y(3) are data variables, while 
a, b( I), and b(2) a re calculated by the 
regress ion-analysis program. 

Thi equation is linear in form , but it 

The Key Box 

Model I & Ill 
16K RAM 
Cassette Basic (CMD"T" for disk) 

Table I. Explanations of Some of the S1a1istical Terms Used in tile A nicle and Prowam Printer 
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may be used to fit non-linear data by us­
ing non-linear transformations (loga­
rithm, square root, and so on) on the 
data before they are entered into the 
regression analysis . A good regres­
sion-analysis program will run these 
preliminary transformations on the 
data before running the regression, so 

you do not have to do them manually. 
T he regression-analysis program fits 

the equation to the data by a least ­
squares method. That is, the values of 
a, b(l ), and b(2) are calculated so that 
the sum of the sq uares of the deviations 
of the estimated value of V(3) from its 
measured value is minimized. In order 

Variable Ill Variable #2 Variable 113 
"Leng1 h" " Width" " Height" 

2 5 15 
13 6 22 
7 I 12 
5 10 8 

14 3 12 
6 5 19 

16 I 0 
9 3 

4 4 15 
15 8 20 
0 0 5 

10 6 21 
I I 7 22 
12 9 20 
3 2 12 
9 4 18 

Table 2. Sample Da1a for the Regression-A naly is Program 

Program Listing 

10 	CLS :PRINT ,"MULTIVARIABLE REGRESSION ANALYSIS" 
20 	 PRINT ,"( C) BY DELMER D. HINRICHS 1981" 
30 CLEAR 0 : A=(MEM-1400)/8 :H=l00 : OUT254 , l 

40 FOR I= l TO 10 

50 M=(H+L)/2 : B=5*M+M*M : IF A>B THEN L=M ELSE H=M 

60 NE XT I : M=INT (M) : POKE16554 , M : CLEAR M* 10+200 

70 DEFINT I-N :DEFDBL P-Y :MV=PEEK(l6554) : I=MV- 1 

80 DIM ID(49) , R(I) , SC(I,I) , SD(I ) , SM(I) ,V(MV) , VN$(I) 

90 PRINT :PRINT : PRINT"DO YOU WANT TO :" :PRINT 

100 PRINT" 1. LOAD MATRIX FROM TAPE" 

110 PRINT" 2 . LOAD RAW DATA FROM TAPE" 

120 PRINT" 3 . ENTER RAW DATA FROM KEYBOARD" : GOSUB 

130 ON M GOTO 1340 , 150 ,1 50 

140 GOSUB 3430 :GOTO 90 

150 0$="USE TRANSFORMATIONS ON RAW DATA" : GOSUB 2890 

160 IF Z$= " Y" THEN IT=l :GOTO 3460 

170 I F M=2 THEN IR=l :GOTO 400 

180 0$=~ENTER TITLE FOR OUTPUTS" :GOSUB 2890 

190 IF Z$="N" PRINT :GOTO 230 

200 PRINT 0$ ;", UP TO 63 CHARACTERS" 

210 INPUT TL$ :L=LEN(TL$) : IF L<64 PRINT :L=(64- L) / 2 

220 PRINT" TITLE TOO LONG" : GOTO 200 

230 PRINT"MAXIMUM NO . OF RAW OR TRANSFORM ED VARIABLES 

240 PRINT :INPUT"NO . OF RAW VARIABLES "; Z$ 

250 M=VAL(Z$) : NR=M-1 : IF M<2 GOTO 3350 


2930 

:GOTO 230 

=" ; MV 

260 IF M>MV GOSUB 3430 : GOTO 230 
270 0$ =" NAME RAW VARIABLES TO BE ENTERED" :GOSUB 2890 
280 IF Z$="N" GOTO 330 
290 CLS : PRINT" PUT DEPENDENT VARIABLE LAST" : PRINT 
300 FOR 1=0 TO NR 
310 PRINT " RAW VARIABLE NO . ";I+l ," NAME = "; : GOSUB 3000 
320 NEXT I : CLS 
330 OS="SAVE RAW DATA ON TAPE" : GOSUB 2890 : IF Z$ =" N" GOTO 550 
340 IS=l :K =0 : 0$ ="RECORD" : GOSUB 3130 : PRINT"SAVING TITL E" 
350 PRINT# - 1 , "DATA" : PRINT# -!, L , NR , TL$ : PRINT@ 7,"NAMES" 
360 FOR I=0 TO NR 
370 B$(K)=VN$(1) : K=K+l :IF K>9 GOSUB 3190 
380 NEXT I : IF K GOSUB 3190 
390 GOTO 550 
400 ' READ DATA FROM TAPE 
410 0$=" DELETE SOME OBS . FROM DATA" 
420 IF Z$= " N" GOTO 490 
430 CLS :PRI NT"UP TO 50 OBS , MAY BE 
440 FOR I =0 TO 49 : Z$= "" 

:GOSUB 2890 

DELETED" : GOSUB 3330 

Lisltn}! CQ!lllflllf.'3 

ReformaTTer conversion software lets 
you read and write DEC RT-11 single 
density diskettes on your Model II 
under TRSDOS or CP/M. 

ReformaTTer is ideal if you want: 
• 	 Access to large system data bases 
• 	 Distributed data processing 
• 	 Ofnine program development 
• 	 Database conversion 

With ReformaTTer, you have: 
• 	 Automatic file conversion between 

Model II and DEC RT-11 single 
density diskettes. 

• 	 Complete DEC file reorganization 
and maintenance facilities. 

• 	 Access to RSTS/E, RSX 11-M and 
VAX/VMS via DEC resident utilities 
reading RT-11. 

Customers like Memorex, Upjohn, 
Arthur Young & Co., the U.N., Stan­
ford U., and Sandia Labs enjoy the 
benefits of ReformaTTer. So can you. 
Specify the version of ReformaTTer for 
your operating system: 

TRSDOS - DEC 
CP/M - DEC 

TRSDOS version runs on one drive. 
CP/M version requires two. 

Ot her Model II versions of Refor­
maTTer conversion software include: 

TRSDOS - CP/M 
TRSDOS - IBM * 

CP/M - IBM 
Order ReformaTTer today at $249 

each version. 

v 380 

(415) 324-9114 
TWX : 910-370-7457 

467 Hamilton Ave .. Suile 2. Palo Al10. CA 94301 

fPie';s"; 7e~dc-;;;i;;;i;;-f;;-r;;t;;;~;the roii;.1 
I 

: ing versions of ReformaTTer I 
I I 
I I 
I Please send ReformaTTer rJ TRSDOS-DECI 
I D CP/M-DEC. : 
: My check fo r S249 (plus S 5 shipping. Cal res. I 
I add 6 112% sales tax). : 

D Charge to my D Visa D MasterCard. I 
_________ exp. date ___ I 

Signature ____________ 

Name _____________ 

Company 

Street ------------ ­


City -------------­
Stat Zip________ 


Mail to MlcroTech Exports. Inc. 


L~~~'!a~~~'!.~v.:·.:..-~~!'!!~-=~ ~-=-32!. ..I 
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4MHz 

FOR THE 

MOD3 

PC BOARD & DOC . ON LY $19.95 

THIS EASY TO INSTA LL KIT WILL 
DOUBLE THE SPEED OF YOU R MOD ­
EL 11 1COMP UTER. 


COMPLETE KIT 


AS SEMBLED & TE ST ED 


CALL OR WRITE 
J.E.S. GRAPHICS 
P.O. BOX 2752 

TULSA. OK . 74101 


PHONE 191 8174 2- 7104 


$59.95 

$99.95 

.... 202 


IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPIB-488 controller capability 
to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 

Mode l 488·808 or 488·80C Price: $375. 
+ sh1ppmg, insurance & tax 


WHEN ORDERING SPECIF Y DISK OR TA PE 


SCIENTIFIC ENGINEERING 
LABORATORIES 

11 Nei l Dr ive • Old Bethpage, NY 11804 

Telephone : (516) 694·3370 

· Trademark of Tandy Corp. v' 203 


There rs no alf1l1auon between Sc1en 11t1c 
Eng.neet1ng Laboraror1es and randy Corp or 
Radio Shack. 

DO YOU HAVE 2 PRINTERS? 

Now you can have 2 PRINTERS ON-LINE at all 
t rmes. Our MOOEL 80 LINE PRINTER SWITCH rs 
designed specohca lly for the TRS·80 computer to allow 
the user to easily select between two prmters bl/ 
means of a conveniently located switch without 
changing cables. Our compact module connects t.o the 
parallel prrnterport of your Model I, Model II . or Model 
Ill through a printer port extension cable and provides a 
card-edge connector for each of your two pnnters. 
Gold plated contacts ensure excellent connection 
rel1 ab1hty and ends th e problem of constantly plugging 
and unplugging prmter cables . And . 1t works with any 
type of prtnter that could normally be connected to the 
TRS·80 pnnter port. Our Model BO switch comes 
assembled. tested. and ready to use for the low cost 
of $40 1nclud1ng shipping to any U.S. destination. An 
1e·· printer port ext ension cable is available from us at 
a cost of $12.50 for the M odel I / Model Ill or $20 for 
the Model II . Call or write now for more 1n£ormatmn 
and request application not e AN·821 for Model 11111 


_[\ (\I\ n~se or AN·822 for M odel II use . 
·· vvuv hf signalling inc.---• 
Admonrstrative and Engineering Offices · P.O Bo< 17510 


Kansas City, MO 64130 - phone- (816! 931 ·4448 


L1S1tng cv111inue<I 

450 INPUT"OBS. NO. TO BE 

460 IF ZS=" " GOTO 490 

470 ID(I) =VAL(Z$ ) : ID=I 

480 NEXT I 

490 K=l0 : 0$="PLAY " : GOSUB 

500 IF OS<>"DATA" PRINT"*** 


DELETED "; Z$ 

3130 : PRINT " READING " :INPUT# - 1 , 0 $ 
WRONG FILE *** " : GOTO 49 0 

510 PRINT@ 8 , "TI~LE" :INPUTi-1, L , NR , TL$ : PRINT@ 8 ," NAMES " 
520 FOR I=0 TO NR : I F K>9 GOSUB 32 1 0 

530 VN$(I)=B$ (Kl : K=K+l 
540 NEXT I :IF IC=l GOTO 2360 

550 CLS : NT=NR : IF IT=0 GOTO 590 

560 PRINT " NO . OF TRANSFOIDIED VARIABLES NOW ="; NT+l ," NEW "; 
570 INPUT ZS : M=VAL(ZS) : NT=M-1 

580 IF ~1<2 OR M>MV GOSUB 3430 : GOTO 560 

590 PRINT :PRINT"PRI NT DATA ON PR I NTER? " 

600 PRINT" 1 . RAW DATA " 

610 PRINT" 2 . TRANSFORMED DATA " 

6 20 PRINT" 3 . DO NOT PRINT DATA" : GOSUB 

630 ON M GOTO 650 , 650 , 680 

640 GOSUB 3430 :GOTO 590 


: PRI NT 


29 30 


650 GOSUB 3070 :IF IP=0 THEN M=3 : GOTO 680 

660 LPRINTTAB(L) TL$ : LPRINT : IF M=2 GOTO 680 

670 LPRINTTAB(20) "NAMES OF RAW VARIABLES : " : NZ=NR : GOSUB 3170 

680 G$ ="DATA FOR EACH OBSERVATION : " : IF M<3 LPRINTTAB(20) G$ 

690 N=N+l : JD=0 : IF IR GOTO 800 ELSE IF IC GOTO 810 

700 CLS : PRINT " ENTER ";GS :GOSUB 3330 

710 PRINT"OBS . NO . ";N 

720 FOR I=l TO NR+l : Z$= " " :IF IX GOTO 750 

730 PRINT " VAR . NO ."; I ,""' ; VNS(I - 1 ) ; '"" , "VALUE = ";: INPUT ZS 

740 IF Z$ =" " PRINT"QUIT DATA ENTRY" : V( l)=-9999 :IX=l :I=2 

750 V(I) =VAL(Z$) 

760 NEXT I : IF IX =0 OR NO>NT+l GOTO 780 

770 PRINT "TOO FEW OBS . MINIMUM ="; NT+2 : IX=0 : GOTO 710 

780 0$="CHANGE DATA FOR THIS OBS . " : GOSUB 2890 

790 

800 

810 

820 

830 

840 

850 

860 

870 

880 

890 

900 

910 

920 

930 

940 

950 

960 

970 

980 

990 

1000 

1010 

1020 

1030 

1040 


, 1050 

1060 

107 0 

1 080 

1090 

1100 

1110 

1120 

1130 

1140 

1150 

1160 

1170 

1180 

1190 

1200 

1210 

1220 

1230 

1 240 

1250 

1260 

1270 

1280 

1290 

1300 

1310 


IF Z$="Y " CLS : IX=0 : PRINT"ENTER "; 0$ :PRINT : GOTO 710 

IF IR=0 GOTO 870 ELSE CLS :PRINT" READING OBS . NO ."; N 

K=l0 

FOR I= l TO NR+l :IF K>9 GOSUB 331 0 


V(I ) =T (K) : K=K+l 
NEXT I : IF V(l)=-9999 THEN IX =l 

FOR I=0 TO ID : IF ID(I)=N THEN JD=l 
NEXT I :IF IC GOTO 2410 


I F IP=0 GOTO 900 

LPRINT"OBS . NO . "; N, : IF JD LPRINT "DELETED " : GOTO 6 90 

IF M=l THEN NZ =NR :GOSUB 3240 

IF JD GOTO 690 

IF IS=0 GOTO 960 

K=0 :CLS : PRINT"SAVING DATA " 

FOR I=l TO NR+l 


T(K)=V(I) : K=K+l : IF K>9 GOSUB 3290 

NEXT I : IF K GOSUB 3290 


CLS :IF IX GOTO 1090 

PRINT"UPDATING MATRIX" 

IF IT GOSUB 5000 

IF M=2 THEN NZ=NT : GOSUB 3240 


NO =NO+l : R=CDBL(N0- 1)/CDBL(NO) 

FOR I=0 TO NT 


R(I ) =V(I+l )-SM ( I) : SM ( I) =SM(I)+R(I)/NO 

NEXT I 


FOR J =0 TO NT 

FOR K=J TO NT 


SC(J , K)=SC(J , K)+R(J)*R(K)*R 

NEXT K 


NEXT J : CLS :GOTO 690 

IF I T=0 GOTO 1160 

OS= " CHANGE TRANSFOID1ED VARIABLE 
CLS : IF Z$=~~" GOTO 11 60 

FOR I=0 TO NT 


PRINT "VAR . NO ."; I+l; " NOW 

GOSUB 3000 

NEXT I 


IF M<> 2 GOTO 11 90 

LPRINT : LPRINTTAB ( 20) " NAMES 

NZ =NT :GOSUB 3170 

IF IP LPRINT STRING$(8 , 138) 

CLS : PRINT"CALCULATING" 

FOR I =0 TO NT : PRINT@ 13 , I+l 


R=SC(I,I)/(N0-1) : S=SQR(R) 

I F R=0 PRINT "VARIABLE "; I+l ;" IS 

Q=S : S= (R/Q+Q)/2 :IF Q<>S GOTO 

SD(I)=S 

NEXT I 


FOR J =0 TO NT-1 : PRINT@ 13 r J +l 

NAMES" :GOSUB 28 90 


'"; VN$(I) ; " ' " ," NEW n ,• 

OF TRANSFORMED VA.RIABLES :" 

CONSTANT " : OUT25 4, 0 : STOP 

124 0 


FOR K=J+l TO NT : PRINT@ 17 , K+l 

R=SC (J ,J) *SC(K,K) : S=SQR(R) 

Q=S : S=(R/Q+Q)/2 : IF Q<> S GOTO 1 300 

SC(J , K)=SC(J,K)/S : SC(K , J)=SC( J, K) 


ListinR cominue:s 
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SUPER PRICES 
COMPUTERS 

Complete MODEL Ill COMPUTER 
Model Ill wilh 48K memory , 2 di sk 
drives , 370K slorage , and ready lo run wilh 
TRSDDS 1.3 and manual. 120 day Simutek warranty parts and 
labor. Compatible wilh all Radio Shack software ........................ 51899.99 

Mode l Ill with 48K , 2 double sided 40 track disk dr ives wilh 750K 
storage . Comes with MULTIDDS and manual. 120 day Simulek war ­
ranty parts and labor . Compalible wilh Radio Shack software . Com ­
plele and ready to run ............... .. ......... .. .............. .. .............. $2195.99 

MODEL 111 INTERNAL DISK DRIVE KITS 
If you can use a ph ill ips sc re wd river . you can ea si ly i nstall 
Simutek ' s Model Ill disk drives and conlro ller in less than an hour. 
Absolute ly NO SOLDERING , TRACE CUTTING OR TECHNICAL 
KNOWLEDGE REQUIRED ! The J & M control ler is the best on the 
markel today . We 've tr ied olhe rs and found J & M's the finesl and 
eas iest lo inslall . We war ranty the J & M controller tor 120 days 
aga insl defects in workman ship. 

ONE 40 TRACK TANDON DISK DRIVE WITH 185K STORAGE, and J 
& M controlle r. Radio Shack DOS . manual. No solder ing or lrace 
culling requ ired . Ready lo insla l l with instructions ..................... $589.99 

TWO 40 TRACK TANDON DI SK DRIVES 370K STORAGE , with J & M 
con l roller Radio Shack DOS . manual. No soldering or lrace cutting . 
Ready to install and run . Instru ctions .. .... ......... .. ............... .. ..... $849 .99 
TWO DOUB LE SIDED 40 TRACK DISK DRIVES with 750K storage 
and J & M controlle r MULTIDOS an d man ual and Model Ill OOS . No 
soldering or trace cutt ing . Ready lo install and run . Fu l l inslruc ­
lions .. .... .... ... ... .. ...... . .... ... .. .. ..... .. ....... .... ........ ....... .. ...... ... $999.99 
MODEL Ill HARD DISK DRIVES 
FIVE MEGABYTE hard disk wilh LOOS disk ope rating system . all 
cables , connectors , ready lo plug In ......... .. .... .. .. ................ .... $1799.99 

TEN MEGABYTE Hard disk with LOOS . all cab les. conneclors ready 
to plug in .... ................... .... .. ........ .. .... ............. $1999.99 

PRlllTERS 
DA ISY WHEEL PRINTERS: 

NEW SMITH CORONA DAISY WHEEL 12 CPS ...... .. ....... ... ....... . .. $699.99 


NEW BROTHER DAISY WHEEL 16 CPS .. ... ........ ...... ....... .... .. ... .. . 51199.95 


TR ACTOR FE ED FOR BROTHER ........ .. ...... ... .. .. ... .. .. .. ........... ... $250.00 


C-ITOH STARWRITER II F 10. 40 CPS .. .. ...... .. ................ .. ........ $1649.99 


C-ITOH STARWRITER Il l F-10 55CPS .... .. .. ... .. .. .. ... .. ... .. .... .. ... .. $1999.99 


TRACTOR FEED FOR STARWRITERS .... .. .. .. $250.00 

HIGH QUALITY DOT MATRIX: 
C-ITOH PROWRITER I 8510A .2K BUFF ... PR L. ONLY ......... .... .... . $499 .99 

C-ITOH PROWRITER I 8510ACO ... 2K BUFF. SER / PRL ........... ... .. $649.99 


C-ITOH PRO WRITER II 1550 ... 15 INCH . . . 3K BUFFER .. ............. . $799.99 


EPSON MX-80 WITH GRAFTRAX ... .......... .. .. .. .. ........ .. . $479.99 


EPSON MX-80 / FT WITH GRAFTRAX $549.99 

EPSON MX-1 00 ......... .... ..................... . .......... .... ... .... ..... .. .. . $799 .99 


OKIDATA MICROLINE80 . (80 CPS) .. .. ...... .... ...... ... ...... .. ......... .. $369.99 


OKI DATA MICROLINE 82A (125 CPS) W/ TRACTOR ..... .. .............. .. $499.99 


OKIDATA MICROLINE 83A (125 CPS) W/ TRACTOR ...................... . $749.99 

OKIOATA MICRO LINE 84 (200 CPS) W/ TRACTOR .. .. ..................... 51199.95 

PRINTER CABLE FOR MOO I EXPANSION INTERFACE OR MODE L 

Il l {SPECI FY) ..... ..... .. .. .... .. ..... .... .. . .. ........... ................... S29.95 


PROWRITER RIBBONS .. ... ........... .. ........ ............. .. ............... $12.99 


EPSON MX-80 OR FT RIBBONS .............. ..... ..... .. ....... .. $9.99 

OKIDATA RIBBONS ... (80 . 82A . B3A) .. ..... ................. .. ............ . $3.49 


CAU TOU FREE to order: 

1-800-528-1149 
WE ACCEPT AMERICAN EXPRESS , VISA and MASTERCARD . NO 

SURCHARGE FOR CRED IT CARD ORDERS! 

SORRY, PERSONAL CHECKS REQUIRE 4-5 WEEKS TO CLEAR . 


FREE SHIPPlll 
IVES 

MODEL I DISK DRIVES 
ONE TEC DISK DRIVE 40 TRACK DI SK DRI VE with 5ms track lo 
track access l ime , with power supply chassis, extender cable and 
sh ipping for TRS-80 . One year warranty on parts and labor. Ten day 
money back guarantee . 
Model I or Ill .......... .. ......................................... .. .... ... .. ... .. . 

ONE TEAC 40 TRACK DISK DRIVE , 30 ms track to track , with P/ S 
and chassis . ready to run as dr ive 0-4 . 10 day money guarantee . 
One yea r warranty ....................................... .. ....... .. ........... .. 

ONE TANDON 40 TRACK DISK DRIVE , 5 ms track to track , with P/ S 
and chass is. ready lo run as drive 0-4 or Model Ill external. 10 day 
money back warranty .... ............... ........... ............................ . 

ONE 2 DRIVE cable for Model I or Ill. {Specify) .. .. .. ..... .. ... .. ........ . 


ONE 4 DRIVE cable fo r Model I only ..................... .. ..... .. ...... ... .. 


16K MEMORY UPGRADE FOR MOD I, Ill OR COLOR 4K. 

UNCONDITIONALLY GUARANTEED FOR 2 YEARS ... .. ...... ...... .. .. .. 


DISK OPERATING SYSTEMS 

NE WOOS 80 VER . 2 ....... .. ... ....... .... ... .. .................. .. ...... .. ... .. . 


LOOS ................ ....... ... .... ... ..... ... .. ......... .. ..... .... ..... ...... .... . 


DOSPLUS .......... .. ............ ..... .... .... ............... ........ ............. . 


MULTIDOS . BEST BUY! SPEC IFY DOUBLE OR SINGLE DEN S ... .. .. .. 


DOUBLE DENSITY MOD I 

PERCOM DOUBLER II. (NEW LOW PRICE !) ........... .. .. ............. .. 


DISKETTE STORAGE 

SMOKED PLASTIC HOLDS 50 DISK ETTES ................. ....... ....... .. 


HARO BOX HOLD TEN .... .. ....... .. ................. .. ............. .. .. .... . .. 


MODEMS 
LYNX MODEM FOR MOD I 
OR Ill .... .. ...... ........... .. ... .. ..... .. .. 

OMNITERM SMART TERMINAL 
PROGRAM .................. ............. .. 

SUPER BOOKS FROM IJG 
MICROSOFT BASIC DECODED 
AND OTHER MYSTERIES .............. . 

TRS-80 DI SK AND OTHER 
MYSTERIES . ... ..... .. ... ..... ... ... ..... ....... .. ......................... .. .... . 


BASIC FASTER AND BETTER ANO OTHER MYSTERIES ........ .. .. .... . 


BASIC FASTER AND BETTE R PROGRAMS ON DISKETTE ....... .. ...... 


CUSTOM TRS-80 ANO OTHER MYSTERIES .. .. .. ...... .. ......... .. .. .. .. 


MONITORS 
OLD MOD I SCREEN STARTING TO GIVE YOU HE AD AC HES ? TRY 
ONE OF TH ESE HIGH RESO LUTION MONITORS AT SUPER LO W 
PR ICES ... 

ZENITH GREEN SCREEN 12" .... ... ............ .. ... .. ....... .. .... .. ... .... .. 


BMC 12 INCH GREEN SCRE EN .... ..... ... ........ .. ............. .. .......... . 


BMC 13 INCH COLOR ...................................................... ... .. . 


AMO EK 12 " BLACK AN O WHITE ......................... .. ........... ..... ... 

OCI AMBER SCREEN MONITOR 12" ..... ...... .. ........ ...... ........... .. . 

CABLE TD CONNECT MONITORS TO MODEL I COMPUTER .... .. .... .. 


C.O.D. ·s SS .OD EXTRA. NO ·c .O.D.' S FOR MODEL Ill COM PUTERS 
CELS THAT CANNOT BE SHIPPED UNITED PARCEL SER VI CE . ALL 
REQUIRE CASH OR CERTIFIED CHECK AT TIME OF COLLECTION. 

SlllTEK 
..... l64 Computer Products Inc. 

$279.00 

$279.00 

$279.00 

$25.00 

$35.00 

' $1 5.95 

$1 39.95 

$129.95 

$139.99 

$79.95 

$1 39.99 

$21.95 

$3.99 

$239.95 

$99.99 

$29.95 

$22.50 

$29.95 

$1 9.95 

$29.95 

$139.95 

$1 09.95 

$299.99 

$97.50 
$189.95 
$14.95 

OR PAR­
C.0.0 .'S 

TRS ·aO TM ol Radio Shack a Tandy corp . 4897 E. SPEEDWAY BLVD., TUCSON , AZ 8571 2, (6021323-1391 

http:51199.95
http:51199.95
http:51899.99
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From the January t981 Issue of 1he CSRA Compu1er 
Oub nemlener· 

1320 NEXT K : SC(J,J)=l 
1330 NEXT J : SC(NT , NT)=l :GOTO 1530 
1340 ' READ MATRIX FROM TAPE 
1350 0$= "PLAY " : GOSUB 3130 : PRINT " READING" :INPUT; -1, 0$ 
1360 IF 0$<>"MATRIX" PRINT"*** WRONG FILE ***" : GOTO 1350 
1370 PRINT@ 8, " TITLE " :INPUT#-! , IT,L,NO,NT , TL$ 
1380 IM=l : K=l0 :PRINT@ 8 ," NAMES" 
1390 FOR I=0 TO NT : IF K>9 GOSUB 3210 
1400 VN$(I)=B$(K) :K=K+l 
1410 NEXT I : K=l0 : PRINT@ 8 ," MEANS" 
1420 FOR I=0 TO NT : IF K>9 GOSUB 3310 
1430 SM(I)=T(K) :K=K+l 
1440 NEXT I : K=l0 : PRINT@ 8 ," STD . DEV ." 
1450 FOR I=0 TO NT : IF K>9 GOSUB 3310 
1460 SD(I)=T(K) : K=K+l 
1470 NEXT I :K=l0 :PRINT @ 8 , "MATRIX 
1480 FOR I=0 TO NT-1 
1490 FOR J=I+l TO NT :IF K>9 GOSUB 3310 
1500 SC(I , J)=T(K) : SC(J,I)=T(K) : K=K+l 
1510 NEXT J :SC(I,I)=l 
1520 NEXT I : SC(NT,NT)=l 
1530 CLS : PRINTTAB(L) TL$ 
1540 H$= "VAR . NO . VAR , NAME MEAN STD . DE 
VIATION" 

1550 PRINT H$ 

1560 F$= "# ### % %########## . ##### ########### . # 

#U#" 

1570 FOR I=0 TO NT 

1580 H=(I +2) / 15 : IF INT(H) =H GOSUB 3040 
1590 PRINTUSING F$; I+l,VN$(I) , SM(I) ,SD (I) 
1600 NEXT I : GOSUB 2870 : IF Z$= " N" GOTO 1660 
1610 GOSUB 3070 : IF IP= 0 GOTO 1660 
1620 LPRINTTAB(L) TL$ :LPRI NT H$ 
1630 FOR I=0 TO NT 
1640 LPRINTUSING F$ ; I+l , VN$(I) , SM(I),SD(I) 
1650 NEXT I :LPRINT STRING$(8,138) 
1660 0$="VIEW MATRIX, INVERSE , PARTIALS" :GOSUB 2890 
1670 IF Z$="N " GOTO 1700 ELSE IV=l 
1680 G$="CORRELATION COEFFICIENT MATRIX" : IE=NT 
1690 F$="%%%%#f# . #####f " : H$= "SIMPLE " +GS : GOSUB 2590 
1700 I F IM GOTO 1930 
1710 0$="SAVE COEF , MATRIX ON TAPE" : GOSUB 2890 
1720 IF ZS="N" GOTO 1930 
1730 K=0 : OS="RECORD " :GOSUB 3130 
17 40 PRINT" SAVING" : PRINT#-1 , "MATRIX" : PRINT@ 7, "TITLE " 
1750 PRINT#-1, IT , L, NO , NT , TLS : PRINT@ 7 , "NAMES" 
1760 FOR I=0 TO NT 
1770 B$(K)=VN$(I) :K =K+l : IF K>9 GOSUB 3190 
1780 NEXT I :IF K GOSUB 
17 90 PRINT@ 7 , "MEANS " 
1800 FOR I=0 TO NT 
1810 T ( K) =SM (I) : K=K+l 
1820 NEXT I :IF K GOSUB 
1830 PRINT@ 7,"STD . DEV . " 
1840 FOR I=0 TO NT 
1850 T(K)=SD(I) : K=K+l 

3190 

: IF K>9 
3290 

:IF K>9 
1860 NEXT I : IF K GOSUB 3290 
1870 PRINT@ 7 ," MATRIX 
1880 FOR I=0 TO NT- 1 
1890 FOR J=I+ l TO NT 
1900 T(K)=SC(I ,J ) : K=K+l : IF 
1910 NEXT J 
1920 NEXT I : IF K GOSUB 3290 

GOSUB 3290 

GOSUB 3290 

K>9 GOSUB 3290 

1930 CLS : PR INT"INVERTING MATRIX" 
1940 FOR 1=0 TO NT- 1 : PRINT@ 18, I+l;CHR$(30) : IF I=0 GOTO 1980 
1950 IF SC(I ,I )<=0 PRINT"MATRIX SINGULAR" :OUT254 , 0 : STOP 
1960 X=l/SC(I ,I) : SC(I , I)=l 
197 0 FOR J=0 TO NT :SC(I,J)=X*SC(I,J ) : NEXT J 
1980 FOR K=0 TO NT- 1 :PRINT@ 22 , K+l : IF K=I GOTO 20 10 
1990 X=SC(K , l) : SC(K,1)=0 
2000 FOR J=0 TO NT : SC(K ,J )=SC(K , J) - X*SC(I , J) : NEXT J 
2010 NEXT K 
2020 NEXT I :IF IV=0 GOTO 2050 
2030 H$="INVERSE OF MATRIX PLUS BETA COEFFICIENTS" : GOSUB 2590 
2040 H$="PARTIAL "+GS :I Z= l :IE=NT- 1 :GOSUB 2590 
2050 ' REG RESSION RESULTS 
2060 CLS :IE=NT- 1 :PRINTTAB(L) TLS 
2070 FOR 1=0 TO IE :R2=R2+SC(NT,I )*SC(I , NT) : NEXT I : D2=NO- NT- l 
2080 DR=(l-R2)/D2 :EE=SD(NT)*SQR(DR*(N0-1)) :FR=R2/DR/NT :F=FR 
2090 FS ="NO,IND.VAR . =### DEP . VAR , =i## % % NO . OB 
S . =###11" 
2100 PRINTUSING FS ; NT , NT+l , VNS(NT) , NO :Dl=NT : GOSUB 2790 :Dl=l 
2110 DS=" R SQ , = , ###### EQ . F=~f## 

2120 PRINT " S . E. EST . ="; EE ; USING DS ; 
2130 G$="NO . VAR . NAME BETA COEF . 

INV,DIAG" 
21 40 PRINT GS ; 

, #;# PROB . =i. C~# " 

R2 , FR , FP 
EQ. COEF . COEF.F PROB . 

L tSflf/e, t'QlllllltU!S 

computer·· Oevotod to SS· 50 6600 and 
6809 madunes up 10 now. 68 Micro Joumal 
plans 10 include the 
tu1ure issues ~ 

There was some amusemenl a1 lhe Novem­
ber mecllng when the Radro Shacl( repre-­
senlahves stated !hat the sof1wa1e 1n uie 
ROM cartndges could 001 be copied. This 
mon1h·s 6B Miao Journal reporled lhey had 
disassembled lhe programs on ROM by 
covering some of th e connec1or pins Wllh 
tape. They promise dela.ls next month. Never 
tell a hobbyist something can·1 be done! This 
magazine seems 10 be the only sou1ce so far 
of ledlnica1 1nlorma!lons on the TRS-80 color 

TAS·BO 6809 unit 1n 

To get the MOST l1om Y°"'' 6809 CPU • nus i• lho 

~~;.;u~.eu~~n~s~~~~ ~lag~~~' '"' the &809 

68 MICRO JOURNAL 
5900 Cassandra Smith Rd. 

Hixson, TN 37343 
USA 

I Yr - S24 ~ 2 Yr - $4 2 50 3 Vt - S.64 50 
' Foreign Su1tace AcHJ $1 2 Vr rn USA P11 cf!' 

· c~c:;; · ~'~A~c~•ac1~ :'~~ ss;s:O'yr,ot~s~s~·~~c~ ...-213 

RATFOR 

Rational Fortran 

Structured programming for FORTRAN. 

The bc~ t implementation or Ratfor 

avai l<tble anywh re! Fu ll Standard 

R;ufor. plus strings. conditional co rn ­

pil;ttiun. and more. In cludes pretty 

printer for autom;ttic indentation of 

source programs. Complete tu toria l 

User's M anual. To ta lly compatible with 

all Micn>suft Fon rans (not included'). 

• TRS-80 Model I Il l: S74.00 
• Cl' I M. IBM-PC (MS-DOS). or ..-3!6 

• THS·80 Mod II : SIJ9.00 

Aspen Software Co. 
P.O . Box 339 Tijeras, NM 87059 

(505) 281-1634 

MEMOREX 
FLEXIBLE DISCS 

WE Will NOT BE UNDER· 
SOLDn Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and C 0 . D ·s 
accepted 

San Luos Obispo. CA 
9 401 In Cal call 
(800)592-5935 O f 

18051543· !037 
V'207 
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Unlimited 

Scripsit ,.. Backup

Version 3.2 on Model 11 1 TRSDOS"l.3 

Why Pay More? 
For Just $5 You Con Copy Your 


SCR IPS IT As Mony Times As Yo u Like 


Send $5 W ith 
Your N ome ond Address to : 

LAN GI N- HOO PER ASSO CIATE S 
18 MARVIN LA N E 

PISCATAWAY 
N EW JERSE Y, 08854 

(201 ) 463-0189 9o.m.-9p.m. do ily 

* trodemorks of Tondy Corpora tion 

..- 340 

llJllDCAT

~• l'lll!lh~ M' -- ­

Remarkable Disk Directory 

Catalog System 


For use on Radio Shack T. S-80 Model 

1 and 3 microco 

80 Micro does not keep subscription 
records on the premises, therefore 
calling us on ly adds t ime and doesn't 
solve the problem. 

Please send a descri ption of the prob­
lem and your most recent address 
label to: 

BOm icro 
Subscription Dept. 
PO Box 981 
Farmingdale, NY 11737 

Thank you and enjoy your subscription. 

Listing rontim1ed 

2150 H$="## % %### , ###### ###iii# . ###### ##~: . ### ## , ### 
HU . DU" 
2160 E$=" EQUATION CONSTANT=######## . ###### " 
2170 FOR I=0 TO IE 
2180 SD(I)=SC (I , NT)*SD(NT)/SD(I) : SM(NT ) =SM(NT) - SD(I)*SM(I) 
2190 SM(I)=(SC(I , NT)/SQR(DR*SC(I , I))) (2 : F=SM(I) : GOSUB 2790 
2200 H=( I +4)/15 : IF INT(H)=H GOSUB 3040 
2210 PRINTUSING H$ ; I+l , VN$( 1 ) , SC(I , NT ) , SD(I) , SM(!) , FP , SC(I , I) 
2220 NEXT I : PRINTUSING E$ ; SM(NT ) 
2230 GOSUB 2870 :IF Z$="N" GOTO 2310 
2240 GOSUB 3070 : IF IP=0 GOTO 23 10 
2250 LPRINTTAB(L) TL$ : LPRINTUS I NG F$ ; NT , NT+l , VN$(NT) , NO 
2260 Dl=NT :F=FR :GOSUB 2790 
2270 LPRI NT"S . E, EST . =" ; EE ; USING 0$; R2 , FR,FP : LPRINT G$ :Dl=l 
2280 FOR I =0 TO IE : F=SM( I ) : GOSUB 2790 
2290 LPRINTUSINGH$ ; I+l , VN$(I) , SC(I , NT) , SO(I) , SM( I ) , FP , SC(I , I)
2300 NEXT I :LPRINTUSING E$ ; SM ( NT) : LPRINT STRING$(8 , 138) 
2310 CLS : G$="RESIDUALS OF DATA VS . ESTIMATES" 

2320 0$= "CHECK "+GS : GOSUB 2890 : IF ZS= "N" GOTO 2560 

2330 I C=l : IP=0 : OS= " PRINT "+G$ : GOSUB 28 90 : IF Z$= "N"GOTO 2350 

2340 GOSUB 3070 

2350 PRINT : PRINT"YOU MUST REREAD RAW DATA FROM TAPE" : GOTO 490 

2360 IX=0 : N=0 : IR=0 : F$ ="#11# " : CLS 

2370 H$="0BS , # DEP . VAR . EST . DEP ,VAR , RESI DUAL NORMAL 

IZED" 

2380 PRINTTAB(L) TL$ : PRINT , G$ : PRINT H$ 

2390 IF IP LPRINTTAB(L) TL$ : LPRINT , G$ :LPRINT HS 

2400 GOTO 690 

2410 IF IX GOTO 2520 

2420 PRINTUSING F$ ; .N; : IF IP LPRINTUSING F$; N; 

2430 IF JO PRINT"DELETED " : IF IP LPRINT "DELETED" 

2440 IF JD GOTO 690 

2450 IF IT GOSUB 5000 

2460 R=SM(NT) : FOR ·1=0 TO IE : R=R+SD(I)*V ( I+l ) : NEXT I 

2470 RE=V(NT+l)-R :RS=RS+RE : EN=RE/EE 

2480 PRINT CSNG(V(NT+l)) , CSNG(R) , CSNG(RE) , EN 

2490 IF IP LPRINT CSNG(V(NT+l ) ) , CSNG(R) , CSNG(RE) , EN 

2500 H=(N+3)/15 : IF INT(H)=H ANO IP=0 GOSUB 3040 

2510 GOTO 6 90 

2520 F$= "SU M OF RESI DUALS = " 

2530 PRINTTAB(l3) F$ ; CSNG(RS) 

2540 IF IP LPRINTTAB (l3) F$ ; CSNG(RS) ; STRING$(8 , 138) 

2550 GOSUB 3040 

2560 OUT254 , 0 : IF JP*IT LPRINTTAB(L) TL$ : CLEAR 50 : LLIST 5000­
2570 CLS : CLEAR 50 :PRINT " REGRESSI ON DONE" 

2580 END 

2590 ' PRI NT MATRIX 

2600 CLS : PRINTTAB(L) TL$ : PRINTTAB(l3) H$ :I=2 

2610 FOR J =0 TO IE : M=0 

2620 FOR K=J+IZ TO IE :IF K>IE GOTO 2670 

2630 H=(M/4+1)/15 : IF INT(H)=H GOSUB 3040 : M=0 : I=0 

2640 GOSUB 2770 . 

2650 PRINTUSING F$ ; RIGHT$(STRS(J+l) , 2) , RIGHT$(STR$(K+l) , 2) , 

Z; 
2660 M=M+l 
2670 NEXT K : I=l+(M+3)/4 : H=(IE-J-IZ+l ) /4 : IF INT(H)<>H PRINT 
2680 NEXT J : GOSUB 2870 : IF Z$="N" RETURN 
2690 GOSUB 3070 : IF IP=0 RETURN 
2700 LPRINTTAB(L+8) TL$ :LPRINTTAB(21 ) H$ 
2710 FOR J=0 TO IE 
2720 FOR K=J+IZ TO IE : IF K> I E GOTO 2750 
2730 GOSUB 2770 
2740 LPRINTUSING F$; RIGHT$(STR$(J+l ) , 2) , RI GHT$(STR$ ( K+ l ) , 2) 
, Z; 
27 50 NEXT K : H=(IE- J - IZ+l ) /5 : IF INT(H ) <>H LPRINT 
2760 NEXT J :LPRINT STRING$(8 , 138) : RETURN 
2770 Z=SC(J , K) : IF IZ THEN Z=-Z/SQR (SC (J,J) *SC (K, K)) 
27 80 RETURN 
2790 PROBI 

2800 DX=Dl : DY=D2 : FF=F : I F F<l THEN DY=Dl :DX=D2 : FF=l /F 
2810 DX=2/9/DX :DY=2/9/DY 
2820 OO=ABS(FF[(l/3)*(1-DY)+DX-l )/SQR(FF[(2/3)*DY+DX) 
2830 IF 02<4 THEN DD=DD*( . 08*DX[4/02 [3+1 ) 
2840 FP=, 5/(l+DD*( .1 9685+DD* ( . 11519+DD*( ,0 00 344 +DD* . 01953))))[4 
2850 IF F>=l THEN FP=l-FP 
2860 RETURN 
2870 1 PRINT? 
2880 0$= "PRINT THESE RESULTS" : IP=0 
2890 (Y/N)I 

2900 PRINT"DO YOU WANT TO ";0$ ; " (Y/ N) ? " ; 
2910 GOSUB 2960 : IF Z$="Y " OR Z$="N " RETURN 
2920 GOSUB 3430 :GOTO 2890 
2930 CHOICEI 

2940 PRINT : PRINT"YOUR CHOICE? "; CHRS(95 ); 
2950 GOSUB 2960 : M=VAL(Z$) : CLS :RETURN 
2960 ' GET CHAR 
2970 Z$ =INKEY$ : IF ZS ="" GOTO 2970 

CHR $ (9 5) ; CHR$ (2 4); 

CHR$(24) ; 

Usring continues 

102 • 80 Micro, November 1982 



111 

Listing comimu!'d 

2980 IF ASC(Z$)=13 THEN Z$= "N" 
2990 PRINT Z$ : RETURN 
3000 ' VAR NAMES 
3010 PRINT STRING$(12 , 46)+STRING$(12 , 24); :INPUT VN$(1) 
3020 IF LEN(VN$(I))<ll RETURN 
3030 PRINT"NAME IS TOO LONG ", "NAME = "; :GOTO 3010 
30 40 1 PAUSE 
3050 PRINT"PRESS ANY KEY TO CONTINUE" ; 
3060 GOSUB 2960 : PRINT CHR$(27) ; CHR$(30); : RETURN 
3070 ' READY? 
3080 IF PEEK(l4312)<128 LPRINT CHR$(30) : IP=l : JP=l :RETURN 
3090 0$= "ABORT , AS PRINTER IS NOT READY " :GOSUB 2890 
3100 IF Z$="Y" RETURN 
3110 PRINT"THEN GET PRINTER READY AND PRESS <ENTER >" 
3120 GOSUB 3060 : GOTO 3070 
3130 1 PROMPT 
31 40 PRINT :PRINT"GET TAPE READY , PRESS '";0$;"', THEN <ENTER>" 
3150 GOSUB 2960 :CLS : RETURN 
3160 ' WRITE OR READ NAf1ES 
3170 FOR I=0 TO NZ : LPRINT I+l; VN$(I) ; : GOSUB 3270 : NEXT I 
3180 LPRINT CHR$(138) :RETURN 
3190 PRINT #-1, B$ (0) , B$ (1) , B$(2) , B$(3) , B$(4) , B$(5) , B$(6) ,B$(7), 

B$(8 ) , B$(9) 
3200 FOR MI=0 TO 9 : B$(MI) ="" : NEXT MI : K=0 :RETURN 
3210 INPUT #-1, B$(0 ) ,B $(1) ,B$(2) , B$(3) , B$(4) , B$(5) , B$(6) , B$(7), 

B$(8) , B$(9) 
3220 K=0 :RETURN 

13230 WRITE OR .READ DATA 
3240 FOR I =l TO NZ : A=V(I) :LPRINT I ; A; 
3250 IF LEN(STR$ (A))<ll GOSUB 3270 
3260 NEXT I :LPRINT NZ+l; CS'NG(V(NZ+l)) : RETURN 
3270 H=(I+l)/5 :IF INT (H) =H THEN LPRINT ELSE LPRINT, 
3280 RETURN 
3290 PRINT#-l,T(0) , T(l) , T(2) , T(3) , T(4) , T(5) ,T(6) , T(7) ,T(O) , T(9) 
3300 FOR MI =0 TO 9 :T(MI)=0 : NEXT MI :K=0 :RETURN 
3310 INPUT#-l , T(0) , T(l) , T(2) , T(3) , T(4) , T(5) , T(6) , T(7) , T(8) , T(9) 
3320 K=0 : RETURN 
3330 QUITI 

3340 PRINT"(PRESS <ENTER > TO QU IT)" : PRINT : RETURN 
3350 Ii RAW VARI 

3360 GOSUB 3430 :PRINTTAB(25) "RAW VARIABLES" : PRINT 
3370 PRINT"THE NUMBER OF VARIABLES TO ENTER IS THE NU MB ER OF RAW 

VARIABLES , "; 
3380 PRINT"INCLUDING BOTH INDEPENDENT AND DEPENDENT VARIABLES , B 
UT WITHOUT" 
3390 PRINT"COUNTING THE DERI VED VARIABLES THAT MAY BE FORMED LAT 
ER BY USING"; 
3400 PRINT"THE TRANSFORMATION ROUTINES . THE MAXIMUM NUMBER OF 
VARI ABLES" 
3410 PRINT" THAT CAN BE USED IS LIMITED BY THE AVAILABLE MEMORY T 
0 ";MV; n • n 

3420 PRI NT :GOTO 240 

3430 CLS ' ERROR 

34 40 PRINT"YOUR ENTRY OF ' ";Z$ ;"' IS ILLEGAL" 

34 50 PRINT :RETURN 

3460 1 TRANS I NSTR 

3 4 70 0$ =" ENTER NEW TRANSFORMATIONS" : GOSUB 2890 

3480 I F Z$="N" GOTO 170 

34 90 CLS : PRINTTAB ( 24) "TRANSFORMATIONS" : PRINT 

3500 PRINT"TRANSFORMATIONS ARE ANY CALCULATIONS PERFORMED UPON T 

HE DATA TO" 

3510 PRINT "CHANGE ITS FORM . INCLUDED ARE SUCH THINGS AS SQUARE 

S AND CUBES" ; 

3520 PRINT"OF THE VARIABLES, CROSS PRODUCTS , SQUARE ROOTS ~ LOGAR 

ITHMS , ETC ."; 

3530 PRINT"TO PE RFORM THESE CALCULATIONS AUTOMATICALLY ON EACH 0 

BSERVATION" 

3540 PRINT " ENTERED, THE APPROPRIATE ' BASIC ' STATEMENTS MUST BE E 

NTE RED INTO" ; 

3550 PRINT"THE SUBROUTI NE THAT STARTS AT PROGRAM LI NE 5000. " 

3560 PRINT "BOTH RAW AND TRANSFORMED VARIABLES ARE SUBSCRIPTED VA 

RIABLE 'V'."; 

3570 PRINT" I.E., TO ADD VARIABLE 3 TO VARIA BLE 4 TO MAKE VARIABL 

E 5 USE :" 

3580 PRINTTAB(20)"V(5)=V(3)+V(4)" 

3590 PRINT"THE NUMBER OF TRANSFORMED VARIABLES MAY BE GREATER TH 

AN OR LESS" 

3600 PRINT "THAN THE NUMBER OF ORIGINAL RAW VARIABLES . DEPENDEN 

T VARIABLE " 

3610 PRINT"MUST BE LAST . YOU WILL NOW BE SHOWN THE OLD TRANSFO 

R.MATIONS," 

3620 PRINT"AND RETURNED TO ' BASIC ' TO ENTER YOUR NEW TRANSFORMAT 

IONS ." 

3630 GOSUB 3040 : CLS : OUT254 , 0 :LI ST 5000­
5000 TRANSFOfillATION SUBROUTINE 

5010 V(6)=V(3) :V(5)=(V(l) -7 )*(V(2 )-4 . 5 ) :V(4)=(V(2)-5) [2 :V(3)= 

V(2) :V (2)=(V(l) - 8) (2 

9000 RETURN 


Listin~ con1i11ues 

REMSOFT, INC. 
Let Your TRS·BO® 


Teach You 

ASSEMBLY LANGUAGE 


Tiied o buying Mok alter book on assembly 
language programming ano stl11 not now1ng your 
POP 1om our PUSH ? 

A EM SOFT proudly announces a more 
eff1c1en1 wa . usmg your own TRS-80 · to learn 
the fundamen tals of assembly la nguage 
programm1nc; at YOUR pace and YOUR 
con~en1ence 

Our unique package. ·· INTRODUCTION TO 
TRS·BO " ASSEMBLY PROGRAMMING"' . 
provide you tth lhe lollO Y.•1 ng 

• Ten '15·minute lessons on audw casseltes 
• A dri er p1ogram to make your TRS·SO" video 

mon11or serve as a blackooard for I e instructor 
• 	 A d1spla) program foi eacn lesson 10 pro 1de 

1llus1ra11on and remto1cemen1 101 w~a1 you are 
hea1mg 

• SteP·DY·Step 01ssec11on 	ol complete and use ul 
routi nes 10 iesl memo1y and to gain direct 
conuo1 eve• the eyooa•d. 1deo mon1 1or an 
printer 

• 	How to access an use po \•erful 10u11nes m 
your Level II ROM 

for Model 1 
REMASSEM·1 <tape) only $69.95 
AEMASSEM·1 (disk) only $74.95 
NOW AVAILABLE FOR MODEL 3 
AEMASSEM·3 (tape) $74.95 
REMASSEM·3 (disk) $79.95 

LEARN TRS-80 · 

ASSEMBLY LANGUAGE 


DISK 1/0 


You• disk system a11d you can reall step cul 
with REMSOFT"S Educa11o nal M odu l e 
REMDISK·1. a sMrt cou rs e reveating the details 
of DISK I 0 PROGRA I G using assem I) 
language Intended for lhe student w11n 
e),, er1ence rn assembl) language 
COURSE INCLUDES 
• r .... o .:s-m1nute lessons on aud•O casseue 
• A driver program to n:iake our TRS·SO video 

mon110, serve as a black.ooa 1C1101 1he 1ns11uctor 
• 	 A d•spla) progr am 01 eacn 'esson to orov1de 

1tlus1 ra11 on and 1emlorcement ror \\ ha t vou a1e 
hearing 

• 	 A 0001-.let of comore11ens1 ... e ful l ) co mented 
program llstmgs 1ll us11a1mg sequen11al file I 0 
ran o ·access Ide I 0 . and track ano secto I 0 

• A d 1si..e11e ~.. 11h mac me-readao te source cooes 
to• atl 10~1ams discussed m bot Rad io Sna c 
EDTASM and aero formats 

• 	Routmes to convell 1rom one assem le r format 
tot e Oth r 

Presently available for model 1 only 
AEMDISK·1 only $29.95 

Dealer inqui ries Invited 

These courses were developed and recorded by 
Joseph E. Wll hs and are based on the successfu l 
series ol cou rses he has taught at Meta 
Technologies Corpora11on. the Rad io Shae 
Computer Center. and other loca11ons 1n Northern 
Ohio. The m1n1mum sys1em reQu 1reo is a Level IJ 
16K RAM . 

Al. AEMSOFT, INC. 
571 E. 185 St. 

Euclid . Ohio 44119 
(216) 531·1338 

SHIPPI G CHARGES: 
$2.50 WITHIN UNITED STATES 
SS.00 CANADA A D MEXICO 
OTHER FOREIGN ORDERS ADD 20 ', 
OHIO RESIOE TS ADO 6'' 'o SA LES TAX 

ms.so· IS A TRADEMARK OF TANDY CORP. 
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DO YOU WAN T TO: 

I. LOAD MATRIX FROM TAPE 
2. LOAD RAW DATA FROM TAPE 
3. ENTER RAW DATA FROM KE YBOARD 

YOUR CHOICE? 

Fig. I. The /11 i1ial Prompt 

to c!o this, it is necessary that the 
number of observations be greater than 
the number of variables in each 
observation. 

In addition to the regression equa­
tion, the program calculates various 
statistics on the data, and on the 
goodness of fit of the regression equa-

DO YOU WANT TO USE TRANSFORMATIONS ON RAW OA TA <Y / Nl ? N 
DO YOU wANT TO ENTER TITLE FOR OUTPUTS <Y ! Nl ? Y 
ENTER TITLE FOR OUTPUTS, UP TO b3 CHARACTERS 
? REGRESSION ANAL YS IS TR IALS 

MAXIMUM NO. OF RAW OR TRANSFORMED VARIABLES = 13 

NO. OF RAW VAR IABLES ? 0 

Fig. 2. ext Prompts 
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tion to the data. See Table 1 for a brief 
explanation of these statistics. 

Sample Problem 

The easiest way to show this is by an 
example. Table 2 shows 16 observations 
of three variables each. These variables 
are arbitrarily called length, width, and 
height. Length and width are designated 
as independent variables, and height is 
the dependent variable. 

Now load the Program Listing. 
When run, the program presents the 
prompt shown in Fig. I. Since we have 
nothing on tape yet, we press 3. Then 
answer the following prompts shown 
in Fig. 2, N (no transformations) and 
Y (enter title). Throughout the pro­
gram, for all Y I N questions, pressing 
enter without any entry means N. 

After we enter the title, the program 
checks the amount of memory avail­
able, and tells us that we can use up to 
13 variables in the regression (for a 16K 
TRS-80). At this point, we enter zero 
(or a letter, or just press enter), and get 
the explanation of Fig. 3, and another 
chance to key in the number of raw 
(non-transformed) variables that we 
wish to enter. 

After entering 3 in the original 
prompt, we have a chance to assign 
names to each of the variables. As 
shown in Fig. 4, each variable name 
may have up to 10 characters, as de­
fined by the string of 10 periods. The 
dependent variable must be put last 
(either now, or moved to last later by 
using the transformations). 

Normally, we will want to save the 
raw data on tape so it won't have to be 
keyed in again for later use. Also, it is 
necessary to have the data on tape to 
run a residuals analysis, a comparison 
of the actual and estimated values of the 
dependent variable. 

The variables for each observation 
are entered in the form shown in Fig. 5; 
the observation number, variab le 
number, and variable name are speci­
fied by the prompt, so you always know 
exactly which data you should enter. 
After the data for each observation are 
entered, you may check them for accu­
racy, and if necessary, change them. 
Pressing enter without entry of any 
number terminates data entry (with, of 
course, a chance for you to recover if 
enter was pressed by mistake). 

After data for each observation are 
entered, they may be saved on tape or 
listed on a printer (Fig. 6), in addition to 
being used to update a matrix saved in 
memory. After the last observation has 
been saved on tape, the value of -9999 
is written on tape as an end-of-data 

YOUR ENTRY OF ' O' I S ILLEGAL 

RAW VARIABLES 

THE NUMBER OF VARIABLES TO ENTER IS THE NUMBER OF RAW VARIABLES, 
INCLUOING BOTH INDEPENDENT ANO OEPENOENT VARIABLES, BUT WITHOUT 
COUNT ING THE OERIVEO VARIABLES THAT MAY BE FORMED LATER BY USING 
THE TRANSFORMATION ROUTINES. THE MAXIMUM NUMBER OF VARIABLES 
THAT CAN BE USEO IS L IMI TED BY THE AVAI LABLE MEMORY TO 13 . 

NO. OF RAW VARIABLES ? 3 

Fig. 3. Due to the previous illegal e111ry. i11stmc1io11s 011 the "No. of Ra w Variables" to enter 
are i:ive11 and you get a second cha11ce to make your e1111y. 

Announcing STQCKVUE 
The first comprehensive ''what if'' program designed 

just for the stock market investor. 

STOCKVUE confers enormous decision-making ability to anyone 
who trades in stock and/or options. 

Basically the program provides, in spread sheet format, ca lculations 
of dividends, interest (margined trades), trade commissions (based 
on user's choice of full-service or discount broker), and exact open­
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marker. 
When all data have been entered , the 

program does some calculations, then 
displays a table of means and standard 
deviations for all variables . This and all 
subseq uent di splay tab les may be 
printed out. You may also display (and 
print) table of correlation coefficients, 
the inverse matrix, and partial correla­
tion coefficients (see Table I for 
explanations). 

The correlation coefficient matrix 
must be inverted before the regression­
analysis results can be calculated . 
Matrix inversion is analogous lo taking 
a reciprocal, and like trying to take the 
reciprocal of zero, sometimes fai ls. If 
this occurs, a "matrix singular" mes­
sage is given and the program halts. 
This may be caused by errors in data en­
try or in transformations; these may 
leave one variable that is actually con­
stant, or two variables that are the 
same, or three variables that add up to a 
constant, and so on. 

Both the preliminary calculations and 
the matrix inversion display changing 
numbers on the video display, repre­
senting the variables being worked 
upon, to reassure you that the pro­
gram hasn't hung up. For large prob­

!ems, these calculation may take sev­
eral minutes. 

Now back to our sample problem: 
The data that we have just entered ap­
pear amenable to a three-va riable 
regression analy is, so let' s try it. As 
shown in Fig. 7, this doesn't work very 
well; the standard error of estimate of 
6. 7 is almost the same as the standard 
deviation of 7 .0 of the dependent 
variable (the "standard error" before 
the regression was run). An R squared 

PUT DEPENDENT VAR IABLE LAST 

RAW VARIABLE NO. 1 
RAW VAR I ABLE NO. 2 
RAW VARIABLE NO. 3 

of 0.21 shows very poor predictive abil­
ity, and an F ratio of I .7 (probability of 
0 .78) indicates a 22 percent chance that . 
equally good resu lts could have been 
obtained from random data . 

What do we do now? Well, we ran a 
linear regression , and most real data are 
not linear. One of the easiest ways to in­
troduce non-linearity into the regression 
is to add power terms; in this case, let's 
try adding the squares of each of the 
two independent variables, making a 

NAME ~ ? LENGTH ... . 
NAME = ? WIDTH •.... 
NAME • ? _ .•... . .. • 

Fig. 4. Ifyou choose to assign "Variable Names'' to the raw variables. you receive these prompts. 

ENTER DATA FOR EACH OBSERVATION: 

<PRESS <ENTER > TO OU ITl 


OBS. NO. 
VAR. NO. 1 'LENGTH ' VALUE = ? 2 
VAR. NO. 2 "WIDTH' VALUE = ? 5 
VAR . NO. 3 "HEIGHT' VALUE = ? 15 

00 YOU WANT TO CHANGE DATA FOR THIS OBS. <YIN>? 

Fig. 5. The data e111ry prompt shows the observation number, the variable number, and the 
variable name for each number to be e111ered. 

As an 1n11oductory of'er you car Jry POS 'or 1 O days 1or orly $25 00 I' 1our f'IO'. 
satisfied. ret urn the Dts~etie and marual •or a re'und 01 send S6D 00 'or :he Mas•er SOFTWARE " irh SUPPORTDiskette which can tie oacked ~P 

10 day ;rial D1skel e w 'ma ual S25 1008 Shado" Run Dri\'C 
Mas er POS $60 I :o kd<ind. FL .lJ80J 
01 1us1 pay S85 (8 ll)·64•·2038 
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five-variable regression. To do this, we transformations, and Y, we want to If we then replace line 5010 with 

use transformations. If we rerun the enter new transformations, we are something like: 

program and answer Y, we want to use shown the set of instructions in Fig. 8. 


5010 V(5) = V(3) :V(4) = V(2)*V(2) :V(3) = V(2) 
:(V2) = V(l)*V(l) 

Regres~ion An~lysis T~ial$ 

NAMES OF RAW VARIABLES: 
1 LENGTH 2 WIDTH 3 HEIGHT 

DATA FOR EACH OBSERVATION: 
OBS. NO. I 2 2 5 3 15 
OBS . NO . 2 13 2 6 3 22 
OBS . NO. 3 7 2 1 3 12 
OBS. NO. 4 5 2 10 3 B 
OBS. NO. 5 14 2 3 3 12 
OBS. NO. 6 6 2 5 3 19 
OBS. NO. 7 16 2 1 3 0 
OBS. NO. 8 1 2 9 3 
OBS . NO. 9 4 2 4 3 15 
OBS. NO. 10 15 2 8 3 20 
08S. NO. 11 0 2 0 3 s 
OBS. NO. 12 J(• 2 6 3 2 1 
08S. NO. 13 JI 2 7 3 22 
OBS . NO. 14 12 2 9 3 20 
OBS. NO. 15 3 2 2 3 12 
OBS. NO. 16 9 2 4 3 18 
OBS. NO. 17 - 9999 2 0 3 0 

Fig. 6. The title, variable names, and data.for each observation may be printed our as the data 
are entered, or as they are being read from tape. The raw data are shown here, but /he /rans­
.formed data could be primed instead. Note that a dummy observation No. I 7 has been added 
to !he sample dala, wi1h 1he - 9999 end-of-data marker. 

Regress ion Analysis Trial s 
NO.IND.VAR. • 2 DEP.VAR. = 3 HEIGHT NO.OBS. a 16 
S.E.EST. = 6.697B6 R SQ. • .209760 EO.F• 1 . 725 PROB. =0 . 784 
NO. VAR.NAME BETA COEF. EQ. COEF. COEF.F PROB. INV.DIAG 

l LENGTH 0.300947 0 .404752 1.47 4 0.755 l.0 11 
2 WIDTH 0.315592 0.7 14453 l.621 0.776 1. 0 11 

EQUATION CONSTANT = 7 .189723 

Fig. 8. The 1rans.forma1io11 ins1ruc1ions and !he c11rren11ra11s.for111a1io11 subroutine are sho 1v11 if 
you wan! 10 en1er a dif.ferenl set of /ransformations. 

TRANSFORMATIONS 

TRANSFORMATIONS ARE ANY CALCULATIONS PERFORMED UPON THE DATA TO 
CHANGE ITS FORM. INCLUDED ARE SUCH THINGS AS SQUARES AND CUBES 
OF THE VARIABLES, CROSS PRODUCTS, SQUARE ROOTS, LOGARITHMS, ETC . 
TO PERFORM THESE CALCULATIONS AUTOMATICALLY ON EACH OBSERVATION 
ENTERED, THE APPROPRIATE ' BASIC' STATEMENTS MUST BE ENTERED INTO 
THE SUBROUTI NE THAT STARTS AT PROGRAM LINE 5000 . 
BOTH RAW AND TRANSFORMED VARIABLES ARE SUBSCRIPTED VARIABLE 'V' . 
I.E. , TO ADD VARIABLE 3 TO VARIABLE 4 TO MAKE VARIABLE 5 USE: 

V<5> =V< 3 >+V<4> 
THE NUMBER OF TRANSFORMED VARIABLES MAY BE GREATER THAN OR LESS 
THAN THE NUMBER OF ORIGINAL RAW VARIABLES. DEPENDENT VARIABLE 
MUST BE LAST . YOU WILL NOW BE SHOWN THE OLD TRANSFORMATIONS, 
AND RETURNED TO ' BASIC' TO ENTER YOUR NEW TRANSFORMATIONS. 
PRESS ANY KEY TO CONTINUE 

5000 TRANSFORMATION SUBROUTINE 
SOJO V<6> =V<3 > :V<5> = <V<ll -7> t <V< 2 >- 4. 5 > :V(4> = <V(2) -5 >C 2 :V<3> = 
V<2> :V<2> = <Vll> - B>C2 
9000 RETURN 
READY 

Fig. 7. A firs/, three-variable regression trial of !he sample data, showi11~ very poor /it to the 
da1a and poor significance. 

VAR. NO . I NOW - 'LENGTH' NEW -? ..... ....~ 

VAR. NO . 2 NOW = ' WIDTH' NEW - ? LENGTH so. 

VAR. NO. 3 NOW 'HEIGHT ' NEW = ? WIDTH • ..••
~ 

VAR. NO. 4 NOW NEW = ? WIDTH so .. 

VAR. NO. 5 NOW = NEW = ? HEIGHT ... 


Fig. 9. If 1ransforma1ions are used. 1he variable names given when !he data were en1ered will no 
longer be correct. You are 1herefore given a chance to change !he variable names. If a name 
does not need 10 be changed, jus1 press en/er and 1ha1 name will be le/I unchanged. 

we are ready to go, using the raw data 
that we have already saved on tape. 
Since we are now using transforma­
tions, we are changing the variables that 
are to be used, and are given a chance to 
rename the variables (see Fig. 9). 

Does this solve the problem? Well, 
no. As shown in Fig. 10, we have im­
proved the standard error of estimate, 
the R squared, and the probability. 
However, the very high values for the 
inverse djagonal mean that we can't 
determine the importance (beta coeffi­
cients) or the significance (F ratios, 
probability) of the different variables. 

What do we do now? The problem is 
that the way in which we formed the 
square terms caused them to be highly 
correlated with the original variables. If 
we can eliminate this correlation, we 
should be all right. One way to do this is 
to subtract the approximate mean from 
each variable before squaring it. The 
ideal value to subtract depends upon the 
variable's distribution, but that's 
another story. On this data, it so hap­
pens (was planned that way) that sub­
tracting the mean does the trick. That 
is, make Line 5010 in the transformation 
subroutine look like: 

50 10 V(5) = V(3):V(4) = (V(2) - 5)'2 
:V{3) = V{2):V(2) = (V(J) - 8)'2 

Now we get the regression-analysis 
results shown in Fig. 11. The overall 
equation statistics are essentially the 
same, but now the low values for the in­
verse diagonal show that the beta coef­
ficients and coefficient F ratios (and 
probabilities) actually give the impor­
tance and the signjficance of their re­
spective individual variables. 

Is this the best we can do? There is 
one more thing that sometimes helps: 
Check for interactions. See if the effect 
of one independent variable depends 
upon the level of another independent 
variable. To do this we form the prod­
uct of the two variables and use the 
product as an additional independent 
variable. As before, we should subtract 
the approximate mean from each vari ­
able prior to multiplication to reduce 
the correlation between each variable 
and its product. The transformation 
equations to form this six-variable re­
gression from the original three vari­
ables are shown in the Program List­
ing, line 5010. Note that the best 
values to subtract are slightly different 
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Regression Anal ysis Tr i al s 

NO.INO.VAR.= 4 OEP.VAR .= 5 HEIGHT NO.OBS . = 16 

S . E. EST . = 4 . 40 458 R SQ. = .710B35 EQ.F• 6. 760 PROB. =0.994 
NO. VAR.NAME BETA COEF. EQ . COEF . COEF.F PROB. )NV.D ! AG 

I LENGTH 1.63043 1 2 .192B07 4.B05 0. 95 1 21.044 
2 LENGTH SQ - 1.477005 -0 . 120 116 4. 130 O. 9 35 20. 09 2 
3 WI DTH 1.94 2 440 4. 39738 5 8 . 06B 0 .9B5 17.790 
4 WIDTH SQ - 1. 775 18 8 - 0 . 386407 7. 11 3 0. 9 79 16 .854 

EQUATION CONSTANT = - 1. 6411 5 6 

Fig. 10. A second, fi ve-variable regression 1rial of 1he sample data, showing a be11er fil llwn 
Fig. 7due/U the add i1io11of 11 011 -/inear "square " terms to 1he independen l variables. 

Reg r ession An a l ysis Tr i al s 

NO.IND . VAR. = 4 OEP .VAR. = 5 HE I GHT NO.OBS . = 16 

S . E . EST. = 4.40 458 R SQ . = . 7 10835 EQ.F= 6 .760 PROB. =0 .994 
NO. VAR . NAME BETA COEF. EQ. COEF. COEF . F PRO B. lNV .D IAG 

I LENG TH 0.20 1460 0.270948 1. 4 28 0.744 I . OB I 
2 LENGTH SQ -0. 3 7 361 3 -0 .1 20 11 6 4. 130 0.935 1. 286 
3 WIDTH 0.235581 0.5333 18 1.930 0. 81 0 1.094 
4 WIDTH SQ - 0 . 487776 -0 .386407 7. 11 3 0.979 1.272 

EQUATION CO NSTANT = 15.706446 

Fig. 11. A third, five-variable regression /rial of /he sample dala, showing reasonable inverse 
diagonal values and acrnrale s1a1is1ics 011 1he variables. 

Re gre ssi o n Analysi s Tria l s 
VAR. NO. VAR. NAME MEAN STO. DEVIAT I ON 

I LENGTH 8. 00000 5 . 2 1536 
2 LENGTH SQ 25 . 50000 2 1.8 1743 
3 WIOTH 5.00000 3 . 0 98 39 
4 WIOTH SQ 9. 00000 8.85438 
5 LEN X WIO 2 . 0 6 250 17 . 278 00 
6 HE I GHT 14. 00000 7. 0 1427 

Fig. 12. Final, six-variable regression re ults, showing lhe means a11d sta11dard devia1io11s of 
each variable. A n interactio11 or cross-product term has been added, LEN X W!D. 

for the interaction term than for the 
square terms. 

The final regression-analysis results 
are shown in Figs. 12, 13, 14, 15, and 
16. The correlation coefficients in Fig. 
13 show that there is zero correlation 
between each original independent 
variable and its square, and low corre­
lation between each original indepen­
dent variab le and its product. Each 
variable is, of course, perfectly cor­
related to itself. The partial correlation 
coefficients of Fig. 15 show the dif­
fe rence between correcting for the ef­
fec ts of other variables versus ignoring 
them (Fig. 13). 

The actual regression analysis, Fig . 
16, shows far better results than any 
previous trial. The standard error of 
estimate is now less than 1.0 (versus 4.4 
previously), and the R squared of 0.98 
shows that over 98 percent of the varia­
tion of the dependent variable is now 
explained by the regression equation 
(versus 71 percent on the previous 
trial) . The inverse diagonal elements 
are still near 1.0, indicating that the 
beta coefficients, coefficient F ratios, 
and probabilities are reliable. 

Now that we have a good regression 
analysis of this data, we should check 
the residuals to see if any individual 
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observalion is in error. It i a lways 
po si ble that the value recorded for 
some variable is incorrect. To check 
this, let's examine the residuals, Fig. 
17. To get these results, the program 
must reread the original raw data from 
tape and calculate the dependent 
variable as estimated from the regres­
sion equation. The residual is the dif­
ference between the measured and 
estimated values of the dependent 
variable, while the normalized residual 
divides the difference by the standard 
error of estimate, to put the residuals 
into a normal distribution scale. This 
should have 68 percent of its va lue 
between - I and + I, 95 .5 percent be­
tween - 2 and + 2, a nd only 0.3 per­
cent outside the - 3 lo + 3 range. 

As you can see by looking at the last 
column in Fig. 17, approximately the 
correct number of normalized residual 
(four versus an ideal five) are outside 
the - I to + l range, and none are very 
large. This is quite reasonable for this 
small number of observations. 

Ideally , the sum of all the residuals 
should be zero. Since computer calcula­
tions are not perfectly accurate, we can 
only expect the sum of residuals to be a 
very small number. The - 14 exponent 
Lo the sum of residuals in Fig. 17 does 

show that the value is close to zero. (The 
decimal point of the number must be 
moved 14 places to the left.) 

After the re iduals analysis is com­
plete, the listi ng of the Lran formations 
used is printed out , see Fig. 17 (if both 

Regress ion An~lys i s Tr 1 ~l s 

SIMPLE CORRELATION COEFF I CIE NT MATRIX 
I I 1.000000 I 2 0 . 000000 I 3 0 .1 03140 I 4 -0 . 220881 I 5 - 0 . 0 1 1837 
I 6 0.333498 
2 2 1. 000000 2 3 -0 . 2 4162 1 2 4 o . 388240 2 5 -0 .069945 2 6 - <0.619909 
3 3 1. 000000 3 4 0 . 000000 3 s 0 . 004 359 3 6 0.346632 
4 4 1.000000 4 5 -0.0028 32 4 6 - 0.677326 
5 5 1. 000000 5 6 0.550364 
6 6 I. 000000 

Fi{!. 13. Final, six-variable revession re ults, showing correlation coe.fficie111s of all pairs of 
variables. ote 1lwt the correlation ofeach original variable with its square is :;:.ero, and 1ha11he 
correla1io11 ofeach original variable wi1h i1s cross-prod11c1 is low, due 10 the s11b1rac1in{! ofco11­
sta111s before fo r111i11{! these ter111s. 

Regress i o n Analys i s Trials 
INVERSE OF MATRIX PLUS BETA COEFFIC I ENTS 

I t 1. 080990 I 2 -o . 15 0 953 I 3 - 0 . 147984 I 4 0 . 2 9 7 8 7 I 5 0 . 003725 
I 6 0 . 203 41 2 
2 2 1. 2 9 2870 2 3 0 . 327581 2 4 -o . 5 5043 2 5 0 . 005700 2 6 -0 . 3 28689 
3 3 I. 0 943 40 3 4 - 0. 159821 3 5 0.0 15939 3 6 0 . 2 4 3936 
4 4 I . 2 7 3330 4 5 - 0.029600 4 6 - 0 .50329 2 
5 5 1. 00589 0 5 6 0.527293 
6 6 I . (•00000 

Fig . 14. Final, six- variable regression res11l1s, showing inverse matrix of the i11depe11de111 vari­
ables plus !he beta coe.fficie111s. Ole 1lu11 the values are ofroughly similar 111ag11i111de, indica1­
i111( a well co11di1io11ed 111a1rix. 

printer and transformations were used) . 

Evaluating Regression Resu~ls 

In this sample problem, we had to 
add variables lo the regres ion in order 
to get a ati factory result. It is equally 
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Regression Analysis Trials 
PARTIAL CORRELATION COEFFICIENT MATR IX 

I 2 0.127689 I 3 0 .1 3 6059 I 4 -0 . 253478 1 5 -0 . 003572 
2 3 -0.275400 2 4 0 .41 7005 2 5 -0.075150 
3 4 0 . 135390 3 5 -0 .015191 
4 5 0 . 026155 

Fig. 15. Final, six-variable regression results, showing partial correlation coefficients of all 
pairs of independem variables. Note that these differ somewhat from those shown in Fig. 13, 
due to the complex imerrelationship between variables. 
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and the others zero . If treatment 4 is 
used , the third dummy variable is set to 
one, and the others zero. This can be 
done easily by using the transformation 
subroutine. Then the magnitude and 
significance of the difference of each of 
the other treatments from the "stan­
dard" treatment 1 is readily determined. 

On your own problems, if some in­
dividual observations are outliers (have 
very large residuals), and appear to be 
in error, you may wish to rerun the re­
gression analysis without them. To 
make this easier, it is possible to delete 
up to 50 different observations as the 
data are being read from the tape. These 
observations are noted as deleted on 
all outputs. 

Now that we have a good regression, 
what do we do with it? We can look at 
the beta coefficients to see which inde­
pendent variables are important to the 
dependent variable (have greatest ef­
fect). A beta coefficient of 0.5 indicates 
that as that independent variable moves 
one standard deviation, the dependent 
variable will move 0.5 of its standard 
deviation. (A beta coefficient greater 
than 1.0 indicates an error in how the 
regression was run.) The coefficient F 
ratio and its probability then measure 
the significance of the effect shown by 
the beta coefficient. It is possible to 
have high importance with low signifi­
cance, or the opposite. 

Perhaps you want to see what value 
the dependent variable is estimated to 
have at some level (or levels) of the inde­
pendent variables. You could calculate 
this manually, adding the equation con­
stant, plus variable one times equation 
coefficient one, plus variable two times 
equation coefficient two, and so on. 

This becomes tedious and error 
prone, especially if transformations 
were used. Why not let your computer 
do it? It's much simpler to key in syn­
thetic data with the desired values for 
the independen t variables, and save it 
on tape as a raw data file. Then use thfa 
synthetic data in place of the real data 
for a residuals analysis. While the other 
values will be meaningless, the Esti­
mated Dependent Variable column will 
have the desired values . 

A plot of the sample problem made 
in this way is shown in Fig. 18. Now you 
can visualize what the data mean. 

A caution: Assuming that your 
regression equation is quite significant 
with an overall probability of nearly 
1.0, interpolation (predictions with 
values within your data set) is fairly 
reliable. However, extrapolation (pre­
dictions using values beyond those in­
cluded in your data set) becomes 

common to delete variables. But how 
do we know which variables to delete? 
That is easy; just look at the F ratio for 
each coefficient. If it is less than 1.00, 
that variable should always be deleted, 
as its inclusion will increase the standard 
error of estimate (even though it will 
always improve the R squared) . 

If it is greater than 1.00, you must use 
your judgement: How confident are 
you that the variable is actually signifi­
cant? If you want to be 90 percent sure, 
use only those variables whose proba­
bility is 0.900 or higher. If it' s lower, 
delete that variable and rerun the re­
gression. Now aren 't you glad that you 
saved the original data on tape? A num­

ber of runs may be needed to finally get 
a satisfactory regression. 

Sometimes we have variables to eval­
uate that are not readily expressed as 
numbers-four different types of treat­
ment, for example. How do we handle 
that? We could call them treatments 1, 
2, 3, and 4, and then use linear, square, 
and cubic terms. A much better way is 
to set up three dummy variables, and 
then consider one of the treatments as 
"standard." Then if treatment I is 
used, all three dummy variables are set 
to zero; if treatment 2 is used, the first 
dummy variable is set to one, and the 
o thers zero. If treatment 3 is used , the 
second dummy variable is set to one, 

Regression Analys i s T~ial s 

NO.IND.VAR. = 5 DEP .VAR. = 6 HEIGHT NO.OBS . = 16 
S . E.EST.= . 9 70175 R SQ. = .987246 EQ .F= 15 4. 8 15 PROB.= l .000 
NO . VAR.NAME BETA COEF. EQ. COEF . COEF. F PROB. !NV . QIAG 

I LENG TH 0 . 20341 2 0 . 273574 30. 011 1. 000 1. 08 1 
2 LENGTH SQ -0 . 328689 - 0 .1 05673 65.520 1. 000 1. 2 9 3 
3 WIDTH 0.24 3936 0 . 552233 42 .63 4 1. 000 1.094 
4 WIDTH SQ -0 . 503292 -0 . 398699 155.976 1 .000 1. 273 
5 LEN X WID 0 . 527293 0 . 21 4063 21 6. 726 1.000 1 .006 

EQUAT I ON CONSTANT = 14.891686 

Fi . 16. Final, six-variable regression results, showing very good fit of the regression equation 
to the data, and very good significance of independent variables. Note that a probability of 
I. 000 does 1101 mean certainty that the results could not have been obtained by chance f rom 
random data, but only beller than a 0.9995 probability (due to rounding). 

Regression Analysis Tri als 
RES I DUALS OF DATA VS. ESTIMATES 

oes.• DEP.VAR. EST.DEP.VAR. RESIDUAL NORMALIZED 
1 15 13.8606 1.1 3938 1. 17441 
2 22 20.6476 I. 3524 1 1. 3 9399 
3 12 10. 8 7 41 I. 12591 I. 16053 
4 8 8 . 50867 - . 508 673 -.5243 11 
5 12 12.7317 - .73 17 44 -.754239 
6 19 18. 7646 .2354 27 .242664 
7 0 - . 06 411 59 • 0 641159 .066087 
8 3 2.798 51 .20 1489 . 207683 
9 15 16.42 65 - 1 . 426 5 4 - 1. 4 704 

10 20 20.6407 - .640652 - .6603 47 
JJ 5 4.904 12 . 0 95 8779 .0988254 
12 21 2 1. 08 27 - . 0827178 - .0852607 
13 22 21.3614 .638 5 91 .658 223 
14 20 19.8911 .108861 .112208 
l :S 12 12 .7274 -.727388 - .749749 
16 18 18.8444 - .844352 - .870309 

SUM OF RESIDUALS = -3.597 12E-1 4 

Regression Analysis Tr ials 
5000 ' TRANSFORMATION SUBROUTI NE 
5010 Vt6l =Vt 3 > : V(5)•(V(ll - 7l l tV(2)-4. 5) :VC4 ) • (VC2l - 5l(2 :V< 3l=V<2l :V<2l=<V<ll 
- 8 )[2 
9000 RETURN 

Fig. 17. Final, six-variable regression results, showing comparison between the actual values 
of the dependent variable and those predicted from the regression equation, Fig. 16. Note 
that the transformation subrollline is printed fo llowing the last regression printout to give a 
permanent record. 



increasingly uncertain as you leave your 
known area. 

Program Limits 
Up to 9999 observations may be 

used. This limit is due to the formatted 
space for printing the observation num­
ber, not to a calculation limit. I thought 
that few users would wish to key in over 
9999 observations! 

On a 16K TRS-80, up to 13 variables 
(including the dependent variable) may 
be entered, or formed by using the 
transformations. If you need more, and 
do not wish to use transformations, you 
may delete lines 3350-9000 of the pro­
gram, then enter up to 18 variables. If 
that still isn't enough, you may use the 
standard program compression tech­
niques, such as deleting all spaces within 
the program and deleting all remarks. 
However, do not delete the lines con­
taining the remarks , as they are refer­
enced by GOTOs and GOSUBs. 

A 32K TRS-80 tape system can ac­
commodate up to 45 variables, and a 
48K up to 63 variables. Disk systems 
hold fewer variables: 53 for a 48K disk 
system. 

Actually, it would not be too prac­
tical to key in and run such large 
problems direct ly, due to the time de­
lay to update the matrix after each 
observation has been entered. With 
13 variables, it takes about four sec­
onds to update the matrix for each 
observation. This time increases ap­
proximately as the square of the 
number of variables, to nearly a min­
ute for 45 variables. A better way 

10 

8 

6 

Width 

4 

2 

2 4 6 

"This program checks 

the available memory, 


then dimensions 

arrays and clears 


string space to fit." 


would be to use the transformation 
option to form a dummy three-vari ­
able matrix from your 45 variables 
while you are keying them in and re­
cording them on tape . Then you can 
be doing something else while the 
program reads in all of the observa­
tions from tape and form s the matrix 
you will use. 

Matrix inversion also takes apprecia­
ble time for large problems. While a 
13-variable matrix will invert in only 
about 75 seconds, a 45-variable matrix 
requires nearly an hour; the time in­
creases approximately as the cube of the 
number of variables. 

Calculation accuracy should not be a 
problem with this program. 

Calculations 

The calculation of regression analy­
ses is very subject to error. On ordinary­
looking data , the results may end up 

having no significant digits accuracy. 
This is due to the very large number of 
calculations involved, especially those 
of subtraction. If even a little inac­
curacy occurs during each calculation, a 
substantial error can accumulate. 

If two numbers of widely varying 
magnitude are subtracted, the result is 
accurate only to the extent that the sig­
nificant digits of the two numbers over­
lap. Conversely, if two numbers that 
are almost identical are subtracted, the 
result is accurate only to the extent that 
the leading digits of the two numbers 
are different. 

In this program, two methods are 
used to improve accuracy: The most ob­
vious is to use double-precision calcula­
tions. This increases the accuracy po­
tential from six to 16 digits. In addition, 
accurate algorithms are employed. 
These methods seem self-evident, but 
are often ignored . 

As an example of more accurate al­
gorithms, this program does not accu­
mulate a sums-of-squares-and-cross­
products matrix, then try to invert it. 
Instead, the matrix is adjusted for each 
added observation, then converted to a 
correlation coefficient matrix before in­
version . This minimizes both subtrac­
tion inaccuracies mentioned above. 

In calculating standard deviations 
and correlation coefficents, it is neces­
sary to find double-precision square 
roots. Since the Basic functions are only 
single precision, an iterative routine 
based on Newton's method is used to 
correct the square roots to I 6-digit 
accuracy. 

Though most calculations are in dou­
ble precision, many results are given in 
single precision for output formatting; 
even though two to six digits accuracy 
are commonly lost during calculations, 
the results given will be correct. 

For convenience, this program 
checks the available memory, then dim­
ensions arrays and clears string space 
(for names of variables) to fit. This not 
only allows the program to be used un­
changed for 16K, 32K, and 48K 
TRS-80s, but it also automatically ad­
justs for any machine-language printer 
driver, long transformation subroutine 
and so on that you may be using. ' 

The CLEAR 50 statement in lines 
2560 and 2570 reduces the string space 
back to normal so the next program 
won't crash.• 

Delmar Hinrichs (2116 S.E. 377 

8 10 12 14 16 

Length 

Fig. 18. Contour p/01 of the surface generated by the regression equation ofFig. 16. This gives a visu­Ave., Washougal, WA 98671) is a re­

al indication of whm the sample data represented and shows why the preliminary trials f ailed search chemist. 

to fit 1he da1a. 
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HARDWARE 

This month add 32K RAM. 

Hardware Hacker-Part II 

Philip M. Van Praag 

1630 West Jagged Rock Road 

Tucson, AZ 85704 

Add 32K memory to your 16K 

RAM Model I, Level II 
TRS-80 for a full 64K TRS-80: 16K 
of ROM , video memory, and re­
served/keyboard addresses; and 
48K of RAM. Combine this proj­

ect with the Centronics-compat· 
ible printer interface (presented 
last month) or disk controller 
projects (to be presented next 

month) or use it alone with the 
TRS-80 to enhance the opera­
tion of your favor ite programs. 

Cons ider Scripsit: While Ra· 
dio Shack advertises that the 

tape version of Scripsit func­
tions with a 16K Level II system, 
they do not mention that 16K al­
lows only about one page of text 

in resident memory at a time. 
You can ou tpu t each text page 

The Key Box 

Basic Level II 
Model I 
16K RAM 

to cassette as you type to ac­
crue many pages, but manipula· 
live abi lity (for example, global 

commands) is l imited to the text 
currently in RAM. With th is mod· 
if ication , you can store over 
eight pages of text in memory 

using Scripsit. 
All circuitry for the modifica­

tion (except the power supply) is 
contained on a single printed 
circuit (PC) board plugged into 

the 40-pin keyboard connector. 
You do not need to cut any 
TRS-80 circuit traces. If you 
have the older style keyboard 
(identified by key tops para llel to 
the desk top rather than con­

toured toward the operator) you 
may mount the circuit board in­
side the keyboard cabinet. The 

modification requires 16K of 
resident RAM; the 4K RAM ad­
dressing scheme is incompali· 
ble with this circuit. You can 
also insta ll •;, the total RAM ca­
pacity now (doubling existing 
16K RAM) and add the other half 
later. 

How the Circuit Works 

The heart of this circuit is the 
4116 random access memory 
(RAM) device. It is arranged in a 
16K bit (actua lly 16,384 bit) by 1 
bit pattern and has 16K storage 
bins for single binary bits. By ap­
plying a particular address to 

the 4116's seven address lines 

(AO-A6) we can access any indi­
vidual storage bin. We may store 
a logic high or logic low bit at 
this address (i.e. , write into this 
location) or see what is already 
stored there (read from this loca­
tion). Since there are eight bits 
per byte in the TRS-80 eight 
RAMs allow 16K storage bins for 

the eight bit words. 

To minimize the number of 
pins on the 4116 integrated cir· 
cuit (IC), a mu ltiplexing scheme 

is used for addressing. Storage 
bin selection is arranged in a 
column and row matrix. Figure 1 
illustrates this arrangement. 
The row decoder decodes the 

row address coming from AO- A6 
when told to do so by the row ad­
dress strobe (RAS) signal. Seven 
address lines allow 128 possible 
binary combinations; each com­
bination activates one of the 128 
row decoder output l ines. The 
column decoder activates the 
appropriate column output line. 

0.4TA I N INPUT OUTPUT 
BUFFER BUFFER 

DATA OU T 

Ro w I OF 2 
DECODER 

' 
DATA SELECT 

128 
LINES 

AO 

--·6q-­ · 
LINES 

AO 

BUFFE R 

A6 

RAS 
CLOCK MP X 

S WITCH GEN'S 
CAS 

Fig. 1. Multiplexed addressing of the 4116 RAM 

RAM 
Group 

(AIS Provi ded) 

Lower (New) 

Upper (New) 

Lowest binary address for each group 
MSB 

A15A14A13A12A11 A10 A9 AS Al A6 

0 1 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 0 0 

1 1 0 0 0 0 0 0 0 0 

A5 

0 

0 

0 

A4 

0 

0 

0 

A3 

0 

0 

0 

A2 

0 

0 

0 

Highest binary address for each group 
LSB MSB 

Al AO A15A14A13A12A11A10 A9 A8 Al A6 

0 0 0 1 1 1 1 1 1 1 1 1 

0 0 1 0 1 1 1 1 1 1 1 1 

0 0 1 1 1 1 1 1 1 1 1 1 

A5 

1 

1 

1 

A4 

1 

1 

1 

A3 

1 

1 

1 

A2 

1 

1 

1 

LSB 

A1 AO 

1 1 

1 1 

1 1 

Equivalent Decimal 
Address Range 

(Base 10) 

16384-32767 

32168-49151 

49152-65535 

Table 1. A 14/A 15 status with respect to RAM group selection 
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Table 2. Parts List 

32K Memory Board 
U1-U16 TMS·25 or equivalent (use of "super fast' " versions is not 

recommended) 
U17,25 74LS367 IC 
U18 74LS321C 
U19 74LSOO IC 
U20,26 74LS157 IC 
U24 74LS139 IC 
U27 74LS175 IC 
R1 - R4 4.7K ohm, '/, W resistor 
R12 -1 9.22 1 K ohm. '/, W resistor 
C15,18,21 10 uF. 16 V, tanta lum capacitor 
Cll-14,16,17, 
19,20,22 . 1 uF, 50 V, my lar capaci tor 
C23,24,25,26 . t uF, 50 V, ceramic d isc capacitor 
R20 270 ohm, •;. W resistor 
R21 470 ohm, 11, W resistor 

Power Supply 
U2 1 LM340T·5 IC 
U22 LM311 N IC (do not substi tute) 
U23 LM340T·12 IC 
SCR1 R122B (R/S 276·1067 or equivalent) SCA 
LED1 diffused, red (Digikey NSL50S3 or equivalen t) LED 
Z1 S.1 V, 5% , •;, W (1 N5231 B) zener diode 
Z2 4.3 V, 5%, •;, W (1 N5229B) zener diode 
Z3 6.2 V, 5% . 1 W (1 N4735) zener diode 
C1 4700 uF, 25 V, electro lytic capacitor (or (2) 2200uF caps.I 
C2 220 uF, 25 V, elect rolytic capacitor 
C3 220 uF. 10 V, elect roly tic capaci tor 
C4 4.7 uF, 10 V, elect ro lyt ic capaci tor 
cs .001 uF, 2S V, my lar capacitor 
C6-C9 .1 uF, 50 V, ceramic disc capac itor 
ClO 10 uF, 2S V, electro lyt ic capacitor 
R5,6 390 ohm, •;, w resistor 
R7 2.2K ohm, •;. W resistor 
RS 1.2K ohm, '/, W resistor 
R9.11 1Kohm, •/, W res istor 
RlO lOOK ohm, '/, W resistor 
A23,24 ioK ohm. '!.. W resislor 
D1 - D3 1 A. 100 PIV, diode (1 N4002 or equiva lent) 
Tl 25 VAC. 2A center- tapped transformer 
F1 1A, 3AG (fas t act ing) fuse 
Xl MPS370S transistor (general purpose , NPN) 
Sl SPST sw itch 

Miscellaneous 
PC boards,· power supply cabinet, in·line fuse holder. 5·pin DIN plug/jack, 
ac line cord, IC sockets (optional-see text), hardware, heat sinks. 

· Readers of 80 Micro are we lcome to use the etch patterns contained in this 
article to const ruct the memory add-on for their own personal use only. 

Each PC board set consists of etched and drilled epoxy.glass PC boards for 
the memory add-on and the power supply. (The memory add-on PC board 

has plated·through holes to facilitate soldering and allow use of sockets.) 
The cost for each set is S32.95 pos tpa id In the U.S. 

A complete kit of parts is also available. including PC boards (but without 
sockets due to keyboard cabinet height rest rictions) as follows: $127.95 for 
the 32K memory mod; Sl 14.95 for the 16K version, both postpaid in the U.S. 
These kits are tailored for the o lder style keyboards, which allow the memo­
ry mod PC board to be mounted Inside the keyboard cabinet. If you have the 
newer style keyboard, you may purchase either kit without the power supply 
cabinet since you will have to provide a larger cabinet to house the memory 
mod PC board . Simply deduc t $3.50 from the appropriate kit price. The 
cabinet provided in the kit is not pre-d ril led . 

PVP Industries, P.O. Box 35667. Tucson , AZ 85740. 

Arizona residents add 4 percent sates tax . 

CONNECTOR 32K TRS·BO LOGIC BOARD 
PIN NUMBER MEM BO IC PIN 

25 AO Z33 8 
27 A1 Z33 7 
40 A2 Z33 6 
34 A3 Z33 5 
31 A4 Z33 4 
35 AS Z33 3 
38 A6 Z33 2 
36 A7 Z33 1 
11 AS Z33 23 
17 A9 Z33 22 
4 A10 Z33 19 
9 A11 Z33 18 
s A12 Z33 21 
6 A13 Z35 3 
10 A14 Z38 11 
7 A15 Z3S 9 

30 DO Z68 9 
22 Dl Z68 3 
32 D2 Z68 5 
26 D3 Z68 7 
18 D4 Z67 9 
28 DS Z67 3 
24 D6 Z67 s 
20 D7 Z67 7 
15 Ro Z49 5 
1 RAS Z68 14 -

13 WA Z49 14 
8 GND 

Ta ble 3. TRS-80 logic function cross reference for memory 
board interface. 

TRS 80™ Model I & ·111 External Mini Disk Drives 


CompuAdd Corp. 
1301 O Research Blvd. 


Suite 207 

Austin, Texas 78750 


1-(512)-250-1523 


ORDER NOW 

TOLL FREE 


• Tandon TM 100-1 Bare Drive $209 
5 '/• " . single sided, 40trk, 48tpi. Capable of single or double density Free 
recording making it fully compatible with TRSBO™ Model I or Ill. Shipping 

• Tandon TM 100-1 w/chassis & pwr supply $249 
Fully assembled silver chassis with external card edge connector for Free 
easy cable installation. Shipping 

• Tandon TM 100-2 Bare Drive $289 
5'/4 ··• double sided. 40trk, 48tpi. Capable of single or double density Free 
recording making it fully compatible with TRSBO"' Model I or Ill . Shipping 

• Tandon TM 100-2 w/chassis & pwr supply $329 
Fully assembled silver chassis with external card edge connector for Free 
easy cable installation. Shipping 

How to order - Order by calling CompuAdd Toll Free on 1-800·531·5255 (if outside of Texas) or 1-800.252-9146 (if in Texas). Ask for extension 811. You 
can also order by mail. Orders may be charged to a Master Card or Visa account or paid by Cashier's Check or Money Order. Sorry, but we cannot 
accept personal checks. We pay shipping and handling on orders delivered in continental U.S.A. Add 5% ·sales tax if Texas resident. 

All hardware has a 120 Day Limited Warranty. v2s2 TRS 80 is a Trademark of Tandy Corp. 
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DOS can't really tum your TRS-80 gold, but you11 think you've made the 
DOS strike of the decade when you tum your micro on to IDOS. You11 find 

a bonanza of features like full keyboard type-ahead; a true background spooler; 
&le backup by date, class, and between different drive types; hard disk support; 
data transportability between Model I and Ill; and a complete communications 
utility including disk file send and receive. Support for Radio Shack's Doubler 
and ~lected others is also provided. With our Job Control Language, you get true 
"hands off' running of your application programs - give a single command and then 
walk away. The 400 page manual includes examples of all commands and utilities. 
The Operator's Guide gives you step by step instructions on how to use IDOS with 
your applications. Stop running with only "half' a computer! Let IDOS provide 
the missing features to speed up and simplify your TRS-80 computer system! 
Visit a dealer or contact LSI for more information on the most popular sophisti­
cated operating system for your TRS-80. 
LOOS is available worldwide through thousands of deale'l;OG/CAL 
fQrJustSt29. SYSTEMS 
TRS-80 Iii a lladanark of Tandy Corporation. LOOS Is available for the TRS-80 Model-l 1111d Model-IU. r1•1"9 
IMl:aa111hpecffl •hwaubJect tochnngewlthoul notlce. LOOS Is a product of Logical Systems. Inc. llflt,,,. ..-251 

l.ogkal ~ems, Inc., 11520 N. Port Washington Rd, Mequon, Wis.. 53092 (414) 241·3066 O•c::>•£::7•c;::::) 



•73" IN 1980 - 87" IN 19811 * 
If you haVe never heard about handicapping professional football using 
your computer let me tell you about PRO FOOTBALL - THE GOLD 
EDITION. 
We have btten .ielllng pro football handicapping programs for 4 years
with many happy users. In fact In 1980 11ur program was 73% against 
the line (44 win" ta losses) and In 1981 It was 67% (40 wins, 20 
IOsses) fOr ltS Opset predictions. One of our users last year won $60,000 
using our prQgl1m. Imagine the pay-offs from betting football cards! 
Anothe~ amazing fact Is that In 1981 taking every game from the first 
regular season game to the last, our program out-performed the winner 
of the prestigious Castaways $100,000 handicapping contest against
the consensus las Vegas lfne. 
The Gold EdltlQn represents the state of the art in sports prediction 
systems. It Is the finest on the market today and Is for the handicapper
who expects the best. and demands asystem with asolid history of suc­
cess. The Gold Edition has more features than any slmllar program on 
the market. These features Include: • POINT SPREAD AND OVER· 
UNDER PREDICTIONS • AUTOMATIC SCHEDULING OF THE ENTIRE 
SEASON - 1982 IS INCLUDED. (Enter your own schedule file next year 
- no need to pure.has& It each year.) • 7 TYPES OF REPORTS AND 
GRAPHS (iENERATED TO A PRINTER (Allows for easy tracking of 
technical trendsJ • 50 PAGE LEATHER-BOUND COMPREHENSIVE 
MANUAL• COMPLaEDATA FILES FOR 1980AND 1981 (Run any week 
or a whole season with a keystroke and verify the power of The Gold 
Edition). 

Computer Sports Systems
has been In the personal 

computer software business 
for 4 years as "Joe 

Computer'' and we have 
proven our dependability. 

Pro Football - The Gold 
Edition. Available for 

TRS·80* Mod I or Ill , IBM 
PC, or Apple II - $195.00 

Cdlomla llSldents add 6% Illes tax. 

We also have books on beating horses, 
Black}ack, and Roulette by computer. 

SEND FOR FREE CATALOG. 
DEALERS: QUANTITY PRICES AVAILABLE. 

Matl!CMI 'VIia acaepted. 

Computer Sports Systems also 
carries horse-race handicapping 

programs such as Dr. Quirln's 
for $49.95 & PHD-1 for $29.95. 

[II] CE! 
p 

o @[rulif@ 
SYSTEMS 
ll4A Venture llvd.. St9. E 
WCICIJlllMd Hlli., CA 91384 ~ 258 
(lt3)"2-0l14 

Internal latching of the row ad­
dress retains the row informa­
tion while the column address is 
appl ied. The intersection of acti­
vated row and column lines is 

the desired address locat ion. A 
one·of-two selection at the array 
output completes the selection 
process. Thus we have 128 

times 64 times 2 (16384) possible 
address combinations using on­
ly seven input address lines. 

See Fig. 2 for a block diagram 
and Fig. 3 for a schematic dia· 

gram of the memory add-on cir· 
cuit. The address lines are com­
mon to all 16 RAMs, as are the 
RAS and write (WR) command 
lines. The RAMs are arranged in 

two groups of eight , each group 
operating over a di fferent range 
of 16,384 addresses. Two col­

07 ---­
06 --­
05--­

umn address strobe (CAS) in­

puts are supplied to the RAMs, 
one common to each group. 
This provides the means for se­
lecting a particu lar group. This 
group selection technique and 

the 4116's tristate (capable of 
high , low, or high impedance 
states) output characteristic al­
low the data input and output 

lines to be paralleled between 
the two groups. The DO data line 
is connected in parallel to the 
DO RAM data input in both 
groups. Al l other data in put and 

output lines are connected in a 
simi lar fashion. 

The TRS-80 address bus is in· 
terfaced to the new RAMs via 

U20 and U26. These devices, 
called "quadruple 2-line to 1-line 
data selectors/multiplexers," 

OUTPUT/SELECT 

~------___, BUFFER 

MUX 

UI 7 / 2 ~ 

ENA9L£ 

DO· o7 All EVEN 
RAMS (U PPE R 
GROU P) 

UI - Ul6 
RAM MEMORY 
2 LAYERS 

0• 

g:--- ,---------, 
01 - -­
00--­

OA A 
u 

NO. <I 

AO-A6 OR A7 -Al 3 

CAS ( UPPER) 

• SEE TE X T 

Fig. 2. 32K memory logic circuitry block 
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At last! QWERTY 3.0 is ava ilable for the 
DAISY WHEEL II! Finally, owners of the 
Daisy Wheel II can make their printers do 
what they were designed to do. Pro­
duce scores of special symbols and ac­
cents! Add footnotes and borders to 
text! Bold print, double underline, even 
underline spaces! Print superscripts and 
subscripts, simultaneously! Print a single 
page of text without resorting to copy­
markers! Stop printing to change wheels 
or insert text! 

Once you use DAISY, you'll wonder how 
you worked without it. We guarantee you 
will agree! If not, return DAISY within 
fourteen days for a prompt refund . That's 
how confident we are' 

DAISY FEATURES 

Easy transition between the three print 
pitches. One command changes pitch 
and resets formats for optimum appear­
ance in that pitch. 

Over 100 new symbols, including foreign 
language accents, Greek letters, and math­
ematical symbols, all using the standard 
Courier wheel. Allows tildes, carats, and 
overbars to be placed over any character. 

Any character can be used as a super­
script or subscript, singly or simultaneously. 
Extra high superscripts for integrals. Fine 
space controls to make superscripts and 
subscripts look perfect. 

Underlining, double underlining, and bold 
printing, with our without underlining of 
spaces. 

Special provision for printing ratios of 
one long expression over another (as in 
algebra ). 

Provision for putting FOOTNOTES on a 
page in such a way that they remain on 
that page despite later editing. 

TABLE and MABLE commands enable exact 
positioning of the print head anywhere 
on the line. Invaluable in printing neat 
data tables, columnar material, etc. 

PRETIY command enables one to print 
repetit ions of a chosen character; com­
bined with TABLE or MABLE, it becomes 
easy to produce attractive borders, even 
in headers and footers. 

PAGE END allows the user to discover 
where pages will end, when they are 
printed, w ithout actually printing. 

Special commands allow the printing of a 
single page anywhere in the text, w ith 
correct page number, footer, and head­
er, without the use of copy-markers. A 
special command will reset the default 
format parameters, to allow use of 
copymarkers without having to insert a 
format line to adjust for format changes. 

FOLIO format enables one to produce 
print-outs in two or three columns per 
page, as for newsletters, indices, etc. 
FOOTNOTES, footers, headers, and PAGE 
END will work correctly. 

Access to disk directory and ability to kill 
files from within DAISY, w ithout losing any 
text. 

Special code in the text will stop printing 
until user restarts it; use it to change print 
wheels. One can insert up to 60 charac­
ters of text at this point, as for form 
letters. 

Special print-outs allow one to keep re­
cords of DAISY commands used to create 
a certain effect. 

Flaws in SCRIPTSIT's w idow supress are 
corrected . SCRIPSIT's problem with typ­
ing two spaces after a period is fixed . 
SCRIPSJT's scrolling speed is doubled, with 
instructions for user modification. 

CAUTIOUS BUYERS: We invite you to buy 
the DAISY manual. This is w ithout a doubt 
one of the clearest, most well-written 
manuals ever produced for any piece of 
software. Over 110 pages. Indexed . In a 
custom 3-ring binder. We will credit the 
fu ll $10.00 price when you decide to 
buy DAISY. 

DAISY REQUIRES: A TRS-80 Model I or 
Model Ill w ith 48K, at least one disk drive, 
and a copy of Model I SCRIPSIT. Please 
specify which machine and how many 
drives in your system . 

QWERTY 3.0 is also available for the 
Centronics 737, 739, and Lineprinter IV. 

DAISY complete package . . ....... $74.95 
DAISY manual alone . . . ... . ... .... 10.00 
QWERTY 3.0 complete package ..... 74.95 
QWERTY 3.0 manual alone . . . . . ... . 10.00 

Please add $2.00 for shipping and han­
dling. Add $4.00 for first class postage or 
UPS. Overseas orders add $4 .00 for sur­
face mail, $12 .00 for air mail. 
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Fig. 3. 32K memory logic circuitry schematic 
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LOOS EDITOR ASSEMBLER PLUS • INTASM 
SUPER UTILITY • ZAPSIT • FASTER 

GAME DEPARTMENT 
Fortress • Space Castle • Eliminator 

Alien Defense • Adventures 1-12 
Missi le Attack • Lunar Lander • FLY 

Caterpillar • Star Fighter • Planetoids 
Defense Command • Space Intruders 

COMING SOON 
EDM , the programmable editor! 

TRAKCESS fo r the Model Ill 

We actively support and 
serve Model I and Ill TRS-80 

owners - check our bingo 
number for a free flyer, or 

send your name and address 
on a postcard for immed iate 

SERVICE! 
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Your Software l\LTERNM'E Put together your order, 

Department Store ... e URCE & call for our best price! 

INFORMA=oEoNocTooc>OCH>CAIOORODOCW:XAXR>CE>OODOEOPOCA:XRXT>CM>00EoNoT00<:>00ooooooo;=~1 
TAS Programmer'sJournal •Past Issues Epson Ribbons & Reloads • Sprinter II We carry software products by allot the ~ 

TAS Volume I & II (both book form) LNW Interface • Disk & Printer Cables companies listed below, not just what you 
Model Ill TRSDOS Commented Smith Corona Printers • Epson Printers see here. Put together the best order you 

Model Ill ROM Commented Cassettes (10-20 -30) • Cassette Labels can , and give us a call! We' ll give you the 
Disk Interfacing Guide • Inside Level II Disk Banks • Joystick Kits • Memory best discount we can! We' ll be happy to 
BASIC Decoded • BASIC Faster & Better Comp/ Set' Typesetter Interface to I/ Ill meet or beat other otters you find 

Disk Mysteries • Custom TRS-80 Adventure International • Cor~soft I 
UTILITY DEPARTMENT Big Five • Med Systems • Solt Sector 

S MISOSYS • Racet Computes • IJG 
DOSes & DISK TASMON • KBE • TRAKCESS Breeze/ QSD • Microsoft • Acorn 0 

Allenbach disks: box (10), bank (10) , bulk STOPPER • TASORT • MODEM 80 Instant Software • Hayden • Mumford 
NEWDOS/ 80 Version 2.0 • DOSPLUS ADVENTURE SYSTEM • DDSD • ISAR 

704 North Pennsylvania Avenue Ph . 800-248 -0284 

Lansing, Michigan 48906 Ph. 517-482 -8270 ..-69 


·comp/ Set is a lra d~mark ol AM ln lema11onal. 

..- See List of Adverrisers on Page 455 

Add $3 shipping charges , $1.75 COD. 
Visa & Master Card welcome. 
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Photo 1. Piggy-back RAM wiring detail 

Photo 2. Typical component placement in the power sup­
p ly cabinet 

Photo 3. Typical placement of noise-suppression 

--PVP ---
-

Fig. 5a. Memory board etch pa ttern, component side 

0 

0 

0 

0 

components Fig . 5b. Memory board etch pattern, reverse side 
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~------JUMPER WIRE FROM D7 -------~ 

TO UIS, 16 PIN 2PIN I 1 C ORIENTATION 

* COMMON CONNECTION PO IN T FROM PIN 15 OF ALL UPPER-GRO UP RAMs . 

* * NOT USED FOR RIBBON CABLE ATTACHMENT. SEE FIG. Gb ANO TEX T. 

Fig. 6a. Memory board parts placement and external connections. See Fig. 6b tor U27 placement. Drill a 
5116-inch hole at the + location to allow passage of a keyboard housing post through the board. The 
large donut in the lower right corner denotes a board attachment site if the 32K mod will not be housed in 
the keyboard cabinet. Note that pin 1 orientation of /C's U9-U16 is opposite to that of the other !Cs. 

act like switches. For U20, pie· 
ture the output pins 4, 7 and 9 as 
wipers of a 3-pole, double-throw 
(3PDT) switch . Sim ilarly, picture 
U26 pins 4, 7, 9, and 12 as wipers 
of a 4PDT switch. Pin 1 of these 
ICs controls the posit ion of the 
switches; since these pins are 
tied together U20 and U26 func ­
tion together as a ?PDT switch. 
The multiplex (MUX) signal alter­
nately provides the RAM ad­
dress in put termina ls with 
AO- A6, then A7-A13. The lower 
address li nes are selected when 
the MUX line is low, occurring at 
RAS time. The upper address 
lines are selected with MUX 
high , at CAS time. 

The RAS input from the 
TRS-80 is buffered through U25, 
then directly connected to all 
RAMs. The GAS and MUX lines 
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are not used due to potential 
noise and distorted signals by 
the time they reach the memory 
add-on board. Instead, new GAS 
and MUX signals are generated 
by U27 using existing WR and 
read (RD), plus a "borrowed" 
clock signal (more about the 
clock signal later). U27 is a quad 
D latch in which three sections 
effectivaly produce two delayed 
versions of the RAS signal. The 
first to appear is used as the 
MUX signal, the second is the 
GAS signal. A section of U19 
prevents generation of the MUX 
and GAS signals unless either 
WR or RD signals are present. 
The frequency of the c lock 
source determines the delay be­
tween RAS, MUX and GAS. 

The new GAS input is divided 
into two signals. One enables 

the lower and the other enables 
the upper RAM group. U24 and 
U18 perform th is function . U24 
decodes the A 14 and A 15 ad­
dress lines to determine when to 
enable one of the new RAM 
groups. The Radio Shack 8-RAM 
group is enabled for addresses 
16384 through 32767. For these 
addresses A14 is high and A15 
is low; thus neither of the new 
RAM groups are enabled. For 
addresses 32768 through 49151 , 
A14 is low and A15 is high, 
enabling the lower RAM group. 
Addresses 49152 through 65535 
result in A14 and A15 high, 
enabling the upper RAM group. 
Table 1 il lustrates the binary/ 
decimal relationships in these 
address ranges. 

The RD input from the TRS-80 
is inverted, then gated through 

U19 pin 8 before being directed 
to the enable input of all RAM 
data output buffers. The gating 
function prevents either RAM 
group from outputting data 
when addresses below 32768 
are present. The data lines are 
bi-directional ; providing data to 
RAMs during the write cycle, 
and directing data from RAMs 
during the read cycle. 

The power supply is shown in 
Fig. 4. U22, X1 , and SCR1 form a 
protection circuit for the RAM 
ICs. The 4116 RAM data sheet 
states that the - 5 volt (V) sup­
ply must be applied before and re­
moved after the + 12 and + 5V 
supplies. Otherwise, excessive 
dissipat ion may destroy the de­
vice. During powerup this situa­
tion is satisfied by the shorter 
delay time through the relatively 
simple - 5V supply. During pow­
erdown the very small load cur­
rent on this supply allows it to 
drain off slower than the + 12 
and + 5V supplies. But what if 
the - 5V supply fails? The pro­
tection circuit provides the an­
swer by sensing impending fail· 
ure and immediately shutting 
down the + 12 and + 5V sup­
plies via an SCA shunt. U22 and 
X1 function as an extremely fast 
logic level slicer detecting the 
failing supply at - 4.3V and trig· 
gering the SCA. 

Construction 

The parts list for this project 
is In Table 2. I recommend a PC 
board for the 32K memory cir­
cuitry. While you could hand· 
wire or wire-wrap the circuit the 
wiring is rather complex. Wiring 
errors might be difficu lt to trou· 
bleshoot dynamically , and 
cou ld cause IC failures. The 
power supply wiring is not criti· 
cal , although the PC board wil 
speed things up a bit. 

Figure 5 contains a full-size 
etch pattern for the memor1 
board (a double-sided PC board) 
If you decide to build your owr 
include plated-through holes 
This facilitates soldering and al 
lows use of IC sockets. If you in 
stall the complete 32K RAM, ;: 
keyboard cabinet clearance 
problem could occur unless yoL 
use low profile sockets and ver1 
carefu l piggy-back solder tech 
niques to assure minimurr 
height. Do not attempt to instal 
sockets on the memory board i 



The experts are excited about (JRAMMATil{ ., 
Seldom does a new software product receive the universal praise from the 


experts of major microcomputer magazines that Grammatik has. Read for yourself: 

Alan R. Miller , Interface Age, May 1982: 

·"TflP entire ma1111sc ripl of my Forlron book 1cas git'en Iv 
Grum motik. Gro mmat ik flagged many locations thro1ighout 
the book. Sereral do11bled words l!'ere correctly flagued. Other 
flarmed 7mssages trnly 1weded alt nl io n. '" 'Gra 111111atikfo1111 d o 
i•ery i mporlant pattern: the express ion 'in th i., ca .,e' uppeared 
66 times. Thi., phrase e.rpressed four differ 11/ concepts, and 
mos/ of th e e.rcw1ples wl'l'e re1corcled." "Profilr can be used to 
determine the fre(111 e11cy of 11•u rd usage in a doc11m e11 t." 
"Grom matik is a useful a id for profes.,ional ll'riters. fl is 1111' 
pe1fec/ co111 ple111e11/ lo n .,pell i llf/ checker." 

A.A. Wicks. Compu tron ics, June 1982: 
"Th e ma1111ul for Gra111ma tik is betler lhan a /'erage. Th e ye11· 
ernl le.rt u11d e.rplanation., are thorough. detailed. and con · 
cise..... Wheu the proora m 1cas 'te.,/ nw ·011 ,,ome old n rt ic/e., of 
mi1ll' still 0 11 di.,k . / 1vas embrll'rnssed by su me uf th e 01•e r­
1rnrked. wordy. or /r ile phrases that / had used. Ne1·erlhe/pss. I 
had to a(lree with what Gram nw tik was sayino. 011d 1·ow lo 
Ol'oid these pilfa lls i11 the f 11 ture." "Th is i.,oneuflhe most in ter­
esling and useful programs th at I ha 1·e hnd the pleas 1tre to re-
1·iew. All f11nctfo11s opera ted as staled 1cith 110 problems. or 
even u hint of a problem. And 110 gues.• ing 1cn.~ requirPd abou r 
e.cactl11 who/ some of the directions implied. A 11110111' i11 rnfred 
with n·ord processing fo all!f 11•a .11. ll'h eth er writing man 1rn ls. 
letters, brochlire.,, 11 ewscopy. reports. e/c. is e11co11raged lo uet 
th is e.rcellenl program." 

Stephen Kimmel, Creative Computing , June 1982: 
"/ do1i't uet e.ccited about ma ny programs. I am exc ited abou t 
Oram matik." "// is dijjiclilt to ima(line th e pro(lra m bein{I a 11 !I 
easier to use. ""/ had decided that the prog1·am 11•01dd be u.,efu l 
lo a profes.~ ional li'riter if only because it checks ftff double 
ll'ord.~. .. "/ ha11e a higher ent/111.~iasm threshold than Ih a/. 
Grrimmatik can also be e.cpanded to include phrases of port i­

cular .,ig111ficun ce to you. fl can become your personol editor 
rrnd 1~·11glish coach. I lore lo slorl .,e11 le11ces 1cilh 'and: That's 
1101 o partic1dnr/y good idea. So I added the phrase '. And' with 
lh e nolr· lo be ca re/11/ not lo ol'ern se it. Now I get a reminder 
ei·ery time I do it. Tlwre are other 1rords th at/ use loo often. My 
copy of Gram mat ik checks for them, too. and g ntly tells me lo 
1i•utch ou t.""/ like Grammntik a great deal. It is o ll'O'rlhy cwd 
1i sefu l odditi011lo your word processiny softirnre." 

Bob Louden . In fo World . December 7, 1981: 
"Gm111111atik is th e 11e.rl step beyond spelli ng checking for seri­
011.• wo rd processors. Gra 111 matik analyzes w1·iting style at the 
word 111ul senten ce fuel while. al the samPtim e. it checks/or 
subtle spell i11 y a11d typoyraphical error.~ that go beyo nd the 
capabilit ies of co 111•e11tional spel/ing-checkin(I progra ms. If 
you w;e a lt'ord processo r and a. spellin(I checker. th en yo11 
should i>11"est igate the 11 11iq11e capabilitie., of this program." 
"Although skept ical ut f irst. I proceeded lo rim sel'e1·al of my 
publ ished articles thro11gh Grammatik. None were free of 
errors." "Gra111 111at ik is o ,,1irprisiw1ly fa.•/ and easy tool for 
(111o lyzi1111 lt' riting style and p1inc/1wtio11." 

Dona Z. Meil ach, In terface Age, May 1982: 
"The progrnms togeth r (Aspen Software'.- spelling checker 
Proofreuder and Gra11111iatik)offer a dynam ic toolforcompre­
hensi l'I! editi 11g beyond spelling col'l'ect ions. It can begi11 ll'h ere 
your colle(le Enyl i.~h teacher left off and he/,p you analyze your 
d ot· 11111e11/s in a tcay !JOii may 11e1·er ha l'e thought possible... 

Eric Bal kan. The Compute r Consultant, Vol 2 o 9: 
"A., a re1 ·iell'er. I'm impressed the mosl with the ima(linat ion 
!hut 1ce11 / into th is product. With all the me-too soft/ca re 011 th e 
nwrkel. ii 's oood to .~ee somelh i11g original come 0111. ft '.~ also 
(lnod lo .~ee that the prouram author alloli•ed the user as much 
f reedom as he did - !JOii can use your own imagination lo ex-
lend /hi' uses of the program... 

(jRAMMATiK'+ lfl>~lflil)[f\li})[lif =NO ERRORS 

Together, Grammatik and the Aspen Software Company spe ll ing checker Proofreader form an unequalled document proof­
read ing system. Proofreader features an official vers ion of the RANDOM HOUSE® Dict ionary for a word list that you can tru st! It 
also features immediate on-l ine access to the dictionary for spel ling he lp whi le making corrections interactively. Proofreader is the 
best spelling checker available. Write or call for more details. (On- line dict ionary not available on TRS-80 vers ion .) 

CPI M and IBM·PC DOS: Grammallk • S150.00. Proofreader · $ 129.00: Both· S250.00 TA S·SO Model 11 Grammahk - S99 00; Proofreader - S99.00: Both - $1 79.00 TRS-80 Model 11111: Gramm.auk ­
$59.00. Proofreader · $8900. Bottl • $139.00 Manuals only $800 each. $15.00 oolh 

IMPORTANT ORDERING INFORMATION: Vo lJ MUST $pec1 fy compull'.!r mod~I o oe rat1ng !yS.Utm memory :Site anll tormal 

and niumber 01 di sk. arwes w nen oracr1n9 e1inc1 s0Uw a1e o r manuals a tone All US . Canaoa ano Me.. 1c o 01oerJ includf' l1ts1 
CIHS $hre>Qing 1n pr1ce We acceo1 cash, c.heck mc>ney order , VISA and M as1e1 Care Cost on manual ooly orders. can be 
c red1teo 10 r. nal purc 11a:.e NM residents aaa 4~ saies 13., 

{Dealer an.d OEM 1nQu111es weicom(>J 
Ranaom House 1s a rcg1s.1erea traaemark of Ranaom House Inc 01ne1rcg1s1erea tmacrnar s CP 1 M 019.1<ufie~e0ireh . TRS·BO 
h ndy Corp . M S-DOS M1crosol1 IBM IBM Proofreader Gram maM .. Aspen SoHware Co 

l1m\1n SD1ft,wara1 CD1•~ r ~ ~ ~~ ~ ~ """" ~~ jt) ~ ~~ 
~ P 0 Box 339-M T"eras NM 87059 - (505) 28 1-1634 ...- 65. , IJ , 

Distributed By: 
SOFTM E 
SOFT {LlRE 
DIGITALMARKETING 
:=11GITAL MARKETING"' 

·)'::'B

DIGll Al MARKETING CORPORATION 

'' · 0 
··~c"'''"·~~::!8."' ~ ' w" •c" . b~..•ftt(. c..".... .,
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Md'orf~eflt811,In the £xclualve Challenge Mode, 
you have to catch an army of runaway puppies.Crazy 

Become a "Crazy Painter" 
and create a masterpiece 

•••If you can. 
A mischievous puppy,snakes and poisonous turpentine 
buckets force changes in your painting. In higher skill 
levels, "paint eaters" start chewing up your work. 
Suddenly,everyone's a critic. Can you overcome them? 

Crazy Painter copyright 1982 by The Cornaott Group. 

Painter lsJoysflclr compallble. 

$15.95 tape,$19.95 disc plus $1 .50 shipping and 

handling charges. Indiana residents add 4% sales tax, 

Master Card or Visa orders accepted. Also available at 

your software dealer. 


The Codlsoft Group 
8008 N. Keystone Ave., lndlanapolla, IN 46220 • (317) 257-3227 

TRS ao• ts a registered trademark of the Tandy Corporation 

.-319 



it does not have plated-through 
holes; there would be no way to 
solder the pads on the compo­

nent side. W ithout plated­
through holes, insert a wire into 
all pads that do not contain 
component leads and solder the 
wire on both sides of the board. 
(This means o f t ransferring the 
conductor path from one side to 
the other would otherwise be 
handled by the plated-through 
holes.) Figure 6 is a parts layout 
guide for the component side of 
the memory board. You must 
add several noise suppression 
components on the other side, 
as will be shown later. Carefully 
note the pin-1 orientation of the 
ICs before soldering. If you use 
sockets, line up the dot or notch 
on the socket with Fig. 6 to aid 
subsequent IC insertion. The 
RAMs are metal oxide semicon­
ductor (MOS) devices, and must 
be carefu lly handled to avoid 
static electricity. Leave the 
RAMs in their conductive pack· 
aging unti l you are ready to in­
sert them in the board. Use a 
grounded soldering iron and 
avoid shuffling your feet on the 
carpet. 

The RAMs are piggy-backed 
in groups of two on the circuit 
board, saving space, and mini­
mizing wiring complexity. (Be­
fore installing the upper group 
of RAMs complete all other con­
struction, installation , and test­
ing to be sure that you have not 
made any catastrophic errors. 
Th is limits your initial liability to 
eight instead of 16 RAMs.) Once 
you have plugged in (or sol­
jered) the lower group of RAMs, 
slightly bend the leads of each 
Jppe r-group RAM inward to 
'orm a snug fit when placed over 
3ach lower-group RAM. The only 
3xception is pin 15 of each up­
Jer-group RAM, which must be 
:arefu lly bent outward , perpen­
Jicular to the other leads. Once 
>roperly oriented over the lower 
1roup of RAMs, carefully solder 
111 corresponding pin pairs ex­
:ept pin 15. Use only a minimum 
of solder (.030 inch or t hinner, 
.nd a fine-tipped iron) to avoid 
,ridging between adjacent pins. 
i terconnect pin 15 of all upper­
roup RAMs using fine gauge 
130 or 28 American wire gauge 
ol id) insulated hook-up wire. 
:oute this common connection 
J the component-side "donut " 

MUX *-­

* NEW VERSION S OF THESE SI GNAL S 
ARE GENERATED BY U27 TH EREF ORE 
00 NOT CONNECT THE TRS -8 0 RIBBO N 
CABLE WIRES FOR MUX ANO CAS TO 
THESE PADS. 

"""-i 
10 

t 
COAXI AL CABLE BRING ING CLOCK SIGNAL TO U27. 
BE CAR EFUL TO AVOID SHORTIN G THE COAX LEADS 
TO ADJACENT BOARD PAT TERN . IF US I NG TH E " TRS-80 
CLOCK SOURCE " OR THE " DISK CONTROLLER CLOCK 
SOURC E " !SEE F IG. Bl DO NO T CONNECT THE COAX 
SHIELD AT THE MEMORY MOD BOARD END OF TH E 
CABL E . 

Fig. 6b. Detail connections for U27. The coaxial cable brings clock signal to U27. Avoid shorting the coax 
leads to adjacent board pattern. If using the TRS-80 or disk controller clock source (see Fig . 7), do not 
connect the coa x shield at the memory mod board end of the cable. 

pad in Fig . 6. (Photo 1 shows a 
detail of the piggy-back/pin 15 
wir ing.) Then connect a jumper 
from the pad adjacent to U15116 
pin 2 to the pad adjacent to the 
07 data line input as shown in 
Fig. 6a. 

You may add short pieces of 
insu lated sleeving on some of 
the capacitor leads (depend ing 
on size and shape) before instal­
lation to prevent leads from 
shorting against adjacent cop­
per foi l traces. 

After installing all compo­
nents shown on Fig. 6a, proceed 
to Fig. 6b. This figure shows the 
connections for U27. U27 is 
piggy-backed over U25, but only 
pins 8 and 16 (ground and + 5V, 
respective ly) are actually sol­

dered to U25. Care fully bend all 
other pins outward before sol­
dering U27 in place. Pins 2, 3, 7, 
11 , and 14, not connected to 
anything, may be tri mmed of f 
about one-eig hth inch from the 

IC body. The jumper wire con­
nections go ing to the MUX and 
CAS pads are the new MUX and 
CAS signals generated by U27. 
It is possible to make the memo­
ry mod work properly using TRS-
80-generated MUX and CAS sig­
nals, but more reliab le operation 
uses the U27 circuitry. 

Figure 7 i ll ustrates three 
methods of obtaining the U27 
clock signal. Use the TRS-80 
clock source if the memory mod 
is to be installed in the keyboard 
cabinet; use the disk controller 

c lock source if the memory mod 
is to be constructed together 
with the disk controller (to be 

presented next month). If the 
memory mod is housed in its 
own cabinet , you must bu ild a 
separate oscillator. Figure 7 is 
an exar.iple-just about any 

TIL-leve l oscillator in that fre­
quency range shou ld work. 

Figure 8 contains a full-s ize 
etch pattern for the power sup­
p ly board. Parts placement is 
shown in Fig. 9. U21 and U23 re· 
quire heat sinking but SCRI 
does not. The U23 heat sink 
shou ld allow about 4 watts dis­
sipation. U21 and U23 may be di­
rec tly mounted to the cabinet to 
provide the necessary heat sink­
ing. Take care when mounting 
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1 

AOO SL EE VI NG AS 
NEEOEO TO PREVENT SHOA'TING 

PIN 3 

. 
'-.. PIN S 

LEVEL D RO M BOARD 

LOWER RIGHT CORNER OF TRS- 80 LOGIC BOARD 

a. TRS-80 clock source 

8-IOMHz CRYSTA L 

I K 

CO A X 
CA BLE 

3 3K 3 3K IC 74LSOOIOpF 
• 5V • PIN 14 
GNO•PlN7 

TY P' ICAL .SEPARATE CABINET ST YLE• Ci..OCK SOURCE 

c. Typical " separate cabinet-style" clock source 


Fig. 7. Clock signal sources for U27. Miniature coaxial cable such as 

RG 174 is the preferred means of transferring the clock signal to the 

memory mod. 

the rectifiers, polarized capaci­ tation matches that of Fig . 9. R5 
tors , ICs, SCR, transistor, LED and R6 should be mounted 
and zener diodes that the orien­ about one-quarter inch above 

PRESERVE 
BOmicro 


rR S-80 CLOCK SOURC E 

COAX 

DISK CONTROLLER CLOCK SOURC E 

b. Disk controller clock source 

the PC board to aid heat dissipa ­
t ion. 

Cabinetry for the power sup­
ply should be metal for shielding 
purposes. Photo 2 shows typical 
placement of the transformer, 
PC board, LED, and cabling. 
Mount a solder lug on one of the 
t ransformer screws to provide a 
ground connection from the cir­
cuit board to the cabinet. To 
avoid a ground loop, the power 
supp ly ground is isolated from 
its own 11 ?VAC source, and 
rather, Is tied to the main TRS-80 
ground potential. 

I chose a 5-pin DIN connector 

to provide the + 5, - 5, + 12V 
supplies and ground to the logic 
board. Capacitors C15, 18, and 
21 are memory board filters for 
local power supply; their values 
are based on a 30 inch cable 
length between the power sup­
ply and the log ic board. Longer 
cable lengths may necessitate 
larger capacitance values. 

Installation 

Do not perform disassembly 
or internal work of any kind 

while the TRS-80 is connected tc 
the ac line: Even with the key 
board power switch turned off 
ac and de voltages are presen 
in the keyboard housing as I on~ 

as its external supply is pluggec 
in. Check the no-load power sup 
ply voltages at the bare-wire enc 
of the memory mod supply cab lE 
with a voltmeter before con nee 
lion to the memory board 
Faulty supply voltages 0 

crossed wires can destroy lhE 
IC's; double-check these critica 
voltages through the entire sys 
tern up to memory board con 
nection. 

Connections to the memor~ 
board consist of a power supply 
cable and a 40-conductor ribbon 

cable. Al l memory board con· 
nection points are Identified in 
Fig. 6a. Solder appropriate pow 
er supply cable wires to the 
- 5V, + 5V, + 12V, and grouna 
pads. Refer to Fig. 10 and Table 
3 to aid instal lation. Figure 1C 
shows the proper ribbon cable 
conductor usage. Only 28 of the 
40 conductors are used. Table 3 

lists the TRS-80 keyboard con­
nector pin numbers and logic 
board destinations. After solder· 
ing these cables insta ll the 
noise-suppression component~ 

as shown in Fig. 11 and Photo 3 
These componen ts include re· 
sis tors R12 through R22 and ca· 
pacitors C23 throug h C26. The 
memory board fits over one o­
the keyboard housing posts. Ne 
mounting is required , but be cer 
lain the cables are dressed le 
prevent pi nchi ng or shorting o 
the wires. 

Operation 

This ci rcu it is an integral par 
of the computer memory hare 

BINDERS ~~ 
& FILE 

CASES 
Keep your issues of 60 Micro together, handy and 
protected in handsome and durable library files or 
binders. Both style s bound in dark green lea ther­
ette with the maga zine logo stamped in gold . 
Flles1 Each file holds 6 Issues. spines visible fot easy ref. 

erence, S5.95 each, 0 for S 17.00, 6 for S00.00 
Dinders1 Eoch blnde1 holds 6 issues ond opens fla1 fo1 

easy reading. SJ.SO each, 0 for )2 1.75. 6 for )42.00 
(Postage paid In USA. Foreign orders Include S2.50 per 
item) 

Please .
uote years. 1980 to 1983 

Send check or money order lo1 


JESSE JONEI DOX COP.P. 
P.O. Dox 5120 

Phllodelphlo. PA 19141 


Please allow 6- 8 weeks for delivery 
Fig. 8. Power supply etch pattern 
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+12v 

OUT 


+5V tr"'
OUT U21 SCRI U23 It 2 G 2 

t I I I c I I r· 
R9 CS C5 C7 CG ClI I I I 

GND I 
c c 

¢ ,+ I ,+ I XFMR SEC !CENTER TAPl 
-5V RIO ZI CJ 

OUT 
 c~t C4 Z2 fg~f } XFMR SECXI I I 

I 
I 

I 

11 (WINOING-ENOSlc I~ I R5 R6I 
CIO Rllp p R7 ~I + .... + 

IRS 

I I I 
I C2 

I 

f03R24 
I I 

-R23­

ware. After powerup the PRINT 
MEM command should reply 
with about 31956 for a 16K add· 
on, and 48340 for a 32K add-on. 
If it does not, shut down the 
power immediately and find the 

cause. 
The TRS-80 power switch 

does not de-activate power to 
the memory board or completely 
de-activate power in the TRS-80. 

Fig. 9. Power supply parts placement 

All computer-related power transients and conceivably fool· 
cords should be plugged into a .ing the - 5V protection circuitry 
common switchable ac power into firing the SCA. Instead, use 
strip, off when the computer is a power switch on the power 
not in use. Do not apply power to supply cabinet. 
the memory add-on by plugging Leave it in the off position if 
in the ac connector. Power is you do not need the additional 
often connected and discon­ memory during a particular ses­
nected rapidly several times sion. The powerup routine in the 

before the plug is fully inserted, TRS-80 includes a subroutine to 
causing detrimental voltage see how much RAM is available 

for use ; subsequently, the 
TRS-80 ignores any .additional 
memory switched-in via the 
memory mod power switch. 
Turn on the memory mod before 
powering up the TRS-80 when­
ever you might need the addi· 
tional storage space. 

The power supply LED should 
always be lit when the memory 
mod power switch is on, regard· 

At last. a truly complete Extended BASIC 
for the TRS.801BEYOND-BASIC 
Beyond-BASIC Package I includes... 

Ill REM Pe~ond-BAS I C In Ac t ion 


20 G( •S•JI!. "CLEAR SCREEN" ' See l 1ne 200 


Jll RESMRE 40 ' DIM A <5> ' MAT READ A 


41l DATA 5,4,3. 2 , l : ' Di't:i' t or arriay A 


Sil NUS • " lll 2 3456 789 ." ' Allow d1~1ts o~ly 


60 INPUT LEN:J , USING NUt, "ACROSS"; X 


71l INPUT LEN: ? , USI NG NUt, " DOWN" ; y 


80 PLOT <0,0>-CX,Y> Dr aw ~ line 


q0 SHAPE 'l • .PDPDPRPRPUPUPLP • Oef 1ne ~m~l) 


100 I NPUT US ING Nut. -scALE":A 


110 INPUT US ING NU'I , " R(• TA TE• ;p, 0 -300 deqrees 


120 PL (t T (l,Y) , s~A ,R ~ ~. SHAPES Or~w tt1e s t.a pe 


1J0 DEF FNI (Lt) , HI, LCtCA L N> Define~ hinc:t:.1on 


140 INPUT •ENTER A NUMBER · :N ~o be t~ • 1S entire 


150 I F N· L ( • (1 R N . Ht THEN 140 SL1brou ~1ne 


160 RETURN N ' FNENO 


170 PRINT FN! < l,lll l +F N! <<.Y > Jnp1.1t; ;; nLtn•$ , cidd 


180 SotRT A ' PRINT " S•:ORTEO ARRAY : 


1Q0 MAT PRINT A; : 005 Re~Lt rn t o TRSO(iS 


.:_-.00 ' CLE AR SC REEN' N~rT;ed 5 Lt brol• t; 1ne 


:-- 10 CL S. : f>(11'\E 3C00H, ~ lE V(1NO - P-AS I C DEM(1" 


2::0 MAT 1 • Jqnore AC0 l in NAT 


230 RETURN 


240 ENO 
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Ribbon cable connect ions to the mem mod board, 
with cable and board oriented as shown, from top . 
to bottom: 

NC 
A2 
NC 

A6 


A 7 
NC 

•• bottom of the lower hall Atlach to underside of mem mod PC board. 
NC of the keyboard cabinet 
DO (below logic board). A l 
DS 
AO 

D2 

-r:­
NC °' 
D6 
NC 

DI 

NC 

D7 ' \ 

D4 
RD ' ....... _- - - - - - -- ....----~------,

NC ( MUX } • After cutting all unused wires short. wrap electri· 
WR 
NC cal tape around the cable at this point to prevent 
A8 

shorting at the cut cable ends. NC I NCAll 
1 1----~• 

AIO 
I RAS 

GND...... 
1 ·---- Insert all ribbon cable wires upward through un-NC (CASl ' 0 • derside of board, allowing about 1/8 inch of each AIO 1 

lead to protrude above the board to facilitate com­NC 
Memory mod PC board . (Proper orientation is with 

TRS·BO logic board 

ponent installation (see Fig. 12). 


ICs facing down. That is the underside of lhe board 

as shown here.) 


NC • NO CONNECTION 

Fig. 10. Ribbon cable conductor usage. Using an insulation-displacement type connector (see the parts list}, clamp cable to the connector 
using an ordinary vise. Total cable length should be 30 inches. The MUX and GAS ribbon wires are not connected to the board. However, MUX 
and GAS pads are provided on the board and must be skipped over when connecting the ribbon cable. Double-check Fig. 6b for the location 
of these pads. 

Successful construction of 
this project does not require an 
extensive background in elec­
tronics or computer theory. 
However, it assumes a basic fa­ I 
miliarity with electronic compo· C26 

nents and careful attention to 
detail. The importance of care­ L 
ful soldering and visual check· 
out after soldering cannot be 
overstated. Follow the instruc· 
lions in the construction section l l 

C23 C24with regard to RAM installation. 
Using good lighting and a mag· J Jnifying glass, inspect each sol· 
der connection of the piggyback 
RAMs to be certain that no sol· 
der bridging exists from lead-to· 
lead or lead-to-copper foil. 

less of the operating state of the 
TRS-80. If the LED is off when ac 
power is applied the power sup· 
ply has failed or the memory 
board is short-circuiting the l 

C25power supply output. In either 
case, remove ac power immedi· Lately. As with the TRS-80, do not 
connect or disconnect the mem· 
ory mod's DIN power supply 
plug when ac power is applied. 

The 32K memory board great­ INTERCONNECT THE COMMON GROUND LEADS 

ly enhances the power of ON THIS SIDE USING INSULATED WIRE, IF 


NECESSARY. TO INSURE THAT THE LEADS 00 

your TRS-80 for both program NOT SHORT TO T HE PC FO IL PATTERN . 


and data storage. Welcome to 

0 

0 

0 

0 

0 

0 

Rl4­ 02 
Rl2­ 00 

0 

Rl7­ 05 
o 

Rl5­ 03 
Rl8-o 06 
R13-----" 01 
Rl9---<> 07 

Rt6­ 04 
R21 ---o RO 

0 

R22---<> WR 
0 

0 

0 

0 

GNO 
0 

0 

0 

0 

0 

A20 ----<> RAS 

SOLDER THE SHORT­
ENED COMPONENT 
LEADS ON THIS SIDE 
TO THE PROTRUDING 
RIBBON CABLE WIRES. 

the world of expanded RAM Fig. 11. Noise-suppression component placement. Install these after soldering ribbon cable to the other 

memory!• side of the PC board. Install C23-C26 close to PC board, keeping leads very short. 
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SERIES 


The Calculating Genius­


Charles Babbage invented the speedometer, the 
railway cowcatcher, and the occulting light­
house-as well as the first digital computer. 

Pick up any general book on comput­
ers and you will find Charles Babbage 
mentioned in the first chapter. Over and 
over the books will tell you thi s 19th­
century British mathematician spent 50 
years and thousands of pounds at­
tempting to build a mechanical digital 
computer, but died with his machine 
unfinished. If you see a picture of one 
of Babbage's creations, yo u can easily 
believe that Babbage was doomed from 
the start by the complexity of his 
machine . 

Most computer books don't discuss 
much more about Babbage. After all , 
Babbage's work led nowhere. When 
compucers were developed, they were 
built as electrical devices rather than 
mechanical ones. Babbage is interest­
ing, but he is not part of the mainstream 
of computer evolution. Questions nag 
at the curiosity , though. What sort of 
man was Babbage? How did he propose 
to build something as complex as a digi­
tal computer without electricity? Why 
did he want to do it? And most tantali z­
ing of all, could it have worked? 

The answers range from simple to 
c<'lmplex. But one conviction emerges 
-he was one of the most original and 
modern thinkers of Victorian science. 

Charles Babbage's secret was his 
modern approach to the science and en­
gineering of che 19th century. His writ­
ings contain constant surprises. 

A short note at the end of a religious 
tract outlines the science of dendro­
chronology (tree-ring dating). A couple 
of pages in his autobiography give the 
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Part I 

by ruck Cook 

basic rules for teaching a computer to 
play a game. A few paragraphs in an­
other book discuss the oxygen process 
for steel making. In another place he 
describes how he instrumented a rail­
way carriage Lo gain information on the 
roadbed and the forces acting on trains 
in motion. On the next page he pro­
poses fitting trip recorders to all loco­
motives to provide a record in case of 
accidents and to improve economy of 
operation. 

And yet none of it goes anywhere. As 
brillian t and far-see ing as these notions 
are, they are not the foundation of later 
work . Although Babbage was a well 
known scientist and his books were 
widely read by other scientists, there 
was no further development of most of 
his ideas. 

If we limit ourselves to what Babbage 
actually did and ignore what he con­
ceived, we find his achievements limited 
to inventing the speedometer , the rail­
way cowcatcher, the opthalmoscope, 
the occulting lighthouse, and helping to 
reform British mathematics. That is a 
respectable list of accomplishments and 
it earned him a secure niche in the his­
tory of science, but it faJls far short of 
what he proposed. 

The nature of Babbage's genius is 
one of the keys to his failures. Like a 
modem engineer, and unlike most of 
his contemporaries, Babbage under­
stood the importance of quantifying 
knowledge, and much of his effort was 
devoted to doing just that. At a time 
when most engineering was cut-and-try 

and most scientists were only beginning 
to appreciate the advantages of con­
trolled, repeated experiments, his meth­
od was not only revolutionary, it was 
nearly incomprehensible. 

Babbage's other problem was that he 
kept answering questions no one was 
asking yet. The people around him 
couldn't understand what the fuss was 
about. This lack of comprehension 
plagued all his projects, especially his 
Analytical Engine. 

Only a few of his contemporaries 
could understand the potential of a digi­
tal computer and they were not in any 
position to help him. 

Early Life 

Charles Babbage was born December 
26, 1791, in London. His father was a 
member of a merchant banking firm 
and the family was well off. Young 
Charles was educated first by a series of 
tutors and then at a private school. By 
his early teens he had developed a con­
siderable taste for mathematics, and by 
the time he entered Cambridge in Oc­
tober, 1810, he was familiar with all 
three of the notations used for calculus 
in his day. 

There were three notations because 
three men working independently had 
developed calculus. Newton and Leib­
nitz had invented it more or less simul­
taneously and Lagrange had later gone 
back to first principles and tried to elim­
inate some intuitive concepts and make 
it more rigorous. 

One result was that to be fully literate 
in calculus, you had to be able to work 
in Leibnitz's notation (dx), Newton's 
fluxions (x), and Lagrange's system (x). 
Thi was particularly hard on British 
mathematicians because they were 
trained in Newton's system and the 
most important work was being done in 
Leibnitz's notation. 



This was a thoroughly unsatisfactory 
situation and Babbage and some of his 
friends resolved to do something about 
it. Babbage, George Peacock, John 
Herschel and several others formed the 
Analytical Society for the purpose of 
promoting Leibnirz's differential nota­
tion at Cambridge and making it the 
universa l system of notation in 
England. The group published several 
books and papers, including Babbage' 
translation of Lacroix's Differential 
and Integral Calculus. 

The Analytical Society won a major 
victory in 1817 when Peacock was ap­
pointed as one of the moderators for the 
mathematics examination at Cam­
bridge. He prepared all the calculus 
questions in differential notation and 
anyone who wanted to pass the exam 
had to know the notation . The faculty 
conservatives didn't like it , but there 
was nothing they could do. 

EventualJy differential notation came 
to be universally accepted in the Eng­
lish-speaking world. 

Continental ideas were free to flow 
in!O the musty world of British mathe­
matics, and within his lifetime, Babbage 
saw the flowering of the field under 
such workers as Boole. 

By the time Peacock pulled his coup, 
Babbage was no longer at Cambridge. 
He graduated in 1814 with a first in 
mathematics from Peterhouse College, 
and in June of that year he married 
Georgiana Whitmore, the daughter of a 
country squire. In November the couple 
moved to London where Babbage made 
his home for the rest of hi s life. 

Over the next live years Babbage was 
involved in a number of projects. He 
did a study of the cost of mail service 
that convinced him that one-price post­
age was feasib le-one of the first exam­
ples of what we now call operations re­
search. He contributed an article on 
submarine navigation 10 the Encyclope­
dia Metropolitana that included a 
description of a military submarine. His 
work was diverse, ingenious-and 
unprofitable. 

Babbage decided not 10 enter his fa­
ther 's bank, and looked instead for an 
academic position. He was repeatedly 
disappointed because he could not or 
would not bring the influence of highly 
placed friends to bear. He was a firm 
believer in advancement by merit and 
was rather shocked by the part connec­
tions played in obtaining such positions. 
He was hardly poor, but took his fail­
ures in bad grace and began to show 
signs of the streak of bitterness and cyn­
icism that grew broader and deeper as 
the years went on. 
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COMPUTER SHACK 

All our games are $15.95 for tape $19.95 for disk except 
the Penetrator that Is $24.95 for both disk and tape and 

Panik which Is $19.95 tape and $24.95 Disk. 

SPECIAL 10% DISCOUNT IF YOU ORDER TWO OR MORE. 

Simon and Merfunkle 
A new game by Kyle Hoyt . . . An ex· 
cellent game for kids from 6 to 60. Easy 
to learn fun to play. Based on the game 
S imon. Play music w ith flash ing graphics 
and you must repeat the graph ics or the 
music. Two d iffe ren t games .. . . $15.95 

NOVEMBER TOP TEN 
1. CYBORG . ..... .... .... . . Computer Shacl. 

2. PENETRATOR.... . . ..... Melbourne House 
3. DEMON SEED . . ........ . . Trend Software 

4. OUTHOUSE .. ..... .. ...... . .. Solt Sector . 
5. PANIK . .. .. ... .. . .... Fantastic Software 
6. CATAPlllAR ................. Soll Sector 

7. ALIEN DEFENSE .. . .. . .... .. .. Soll Sector 
8. VENTURE . . . . ... . .. . ... Horizon Software 
9. SCARFMAN .. ........ .... Cornsolt Group 

10. ELIMINATOR .. .. . ... . .... Adventure Int. 


We have a panel ol expert game playe rs who 

will give a month ly rating ol the best games on 

the market. II wilt change monthly. so look 

every month. II you would like to send in you r 

lop ten games we would be glad lo have 11 


Dungeon Escape 
A truly excit ing game based on Dungeon 
and Dragons·· it has rea l time action. graph· 
ics, great sound and best of all it has a totally 
random drawn dungeon so the game is 
completely different every time you p lay. 
Rated in the top ten for the last three 
months (This is Computer Shacks besr sell· 
ing game). 
NEW LOWER PRICE only S15.95 for tape 
and $19.95 for d isk. 

STAR FIRE Our fa vor ite game for the COCO 
based on the arcade game DEFENDER'" 
only ...... . . ..... . . ... $19.95 

OFT now for the COCO see our ad in the 
Modem section. a termina l program for only 
$19.95 

New Games! 
OUTHOUSE a hilarious new arcade game 

by SoftSector. The first funny arcade game. 

You must zap the bad guys before they 

steal the toilet paper out of your outhouse. 

Highly recommended. 


CYBORG our reviewers all said it is the best 

arcade game they have played. 


PANIK 

A new arcade game by William Demas. 

He has taken Donkey Kong·". and made it 

into a Space type real time arcade game. 

A very n ice game. 


DEMON SEED a great new game by two 

unknown Michigan Kids.The game is based 

on the arcade game PHOENIX'" and it has 

many outstanding graphics. This is a fast 

action packed arcade game that comes 

highly recommended. 


Oldies but goodies! 
VENTURE a great arcade type game 
from Horizon software.Exciting and lun to play. 
Great graphics and sound. 

PENETRATOR, a dazzling space type shoot 
'em up game with some new wrinkles never 
seen before on a TRS·80. Thos game by 
Melbourne House should be in every collection. 

ALIEN DEFENSE Has exciting graphics. was 
the fastest game for lhe TRS·80 until Cyborg.A 
must for any serious gamer. 

GREYMOON if arcade games aren't your style 
try GREYMOON th is is a thinking man's game 
based on your being the ruler of a Middle age 
kingdom. Fun. interesting and very well written. 

DEFENSE COMMAND protect your fuel cans 
from invading monsters. Good graphics and 
well written. 

GHOST GOB BERS ...... .. ... .. . . $19.50 

A very good Pac Man'" type game. 

Color Intensifier fo r Color TV makes colors 
on color games deeper & breighter 13 X t 0 
size . ............................... $19.95 
Other sizes by special order. 

* COLOR TAPE COPY * 
This tape wi l l copy any tape machine language, basic or data files on the colr 
computer. On ly . .... . .. .. .............. ... .... : .. ......... ... ............... $15.95 

COLOR SCARFMAN MASTER CONTROL 
New 4K Color Scarfman tape . ... S19.50 For Color Computer only. . .. . .. .. $19.95 


COLOR BONANZA 
50 Programs from Soft Sector LIST $49.95 .... . .. . ... . . . . . . . ... • .. . •. . . . . . SALE $39.95 


.,, 109COMPUTER SHACK 
t 691 Eason • Pontiac. Michigan 48054 Info: (313) 673-2224 Orders: (800)392-8881 
Master charqc and Visa OK. Please add $3.00 for sh1pp1ng 1n USA - $500 tor Canada or Mcxir:o 
f'rnP'" poslaqe outs ide of U.S · Canada · Mexico 
Dealers: We are distr1butors for all items in lhis ad. Write for our catalog and price list 

BO Micro, November 1982 • 131 



Later in ·his life he was offered a 
knighthood and a baronetcy and turned 
both of them down, in part because 
they were marks of favor and not ac­
complishment. 

In 1820 Babbage helped found the 
Royal Astronomical Society and served 
on the committee to draw up its rules. 
Then, along with hi college classmate 
John Herschel, he was appointed to cal­
culate some astronomical tables for the 
Society . The experience was the genesis 
of his life's work. 

Tables and the Difference Engine 

There are two stories of how Babbage 
came to the idea of his first calculating 
machine-both involve mathematical 
tables. 

According to Babbage in his autobi­
ography, he was sitting in the Analytical 
Society's room at Cambridge one day in 
1812, dozing over a book of logarithms. 
Another member came in and asked 
what he was dreaming about. 

''I am thinking how all these tables 
might be calculated by machinery," 
Babbage replied. 

The other and somewhat more au­
thoritative version goes to the work that 
Babbage and Herschel did for the Royal 
Astronomical Society. At one point in 

"His work was 

diverse, ingenious­

and unprofitable." 


the tedious business of checking their 
calculations, Babbage looked up and 
said in exasperation, "l wish to God 
these calculations had been executed by 
steam!'' 

"It is quite possible," Herschel 
replied. 

Whatever the origin of the idea, it 
was shortly after his work with Herschel 
that Babbage turned his mind seriously 
to the problem of building a machine 
that would calculate and record table 
automatically. 

Unlike most of Babbage's ideas, 
the use of this one was apparent to his 
contemporaries. The period between 
I 770 and 1850 was marked by the 
birth or wide acceptance of disci­
plines that demanded tables of con­
tinuou functions- more of them and 
more elaborate ones every year. In 

·-----------------------------~
I NEW TRS-80* PROGRAM I 

I LETS YOU CHART STOCKS 1 

! LIKEA WALLSTREETPRO. 
The Wall Street JAP is a powerful, professionalI stock market trading tool. It employs the same 

I charting methods used by successful market 
I experts to buy, se ll and hold stocks. 

Now, you can make these time-sensit ive decisions I yourself and make more money on the market. 
I Point and figure, moving average and on balance 
I volume charts are at your fingertips to spot trends and 

compare the performance of two stocks instantly. I Easy to use. the Wall Street TAP is self-documented , user 
I friendly, self-prompting with virtua l error-free entry and batch 
I updating . You need a TRS-80 Model I or Il l 48K and 1 disk drive. 
I 'TRS·SO is a trademark of Tandy Corp. SPECIAL EXTRA 

\VTAEf INTRODUCTORY BONUS.TA p*W ~ FREE Book inc luded 
ii you order loday1 

Understanding WallI 
I STRE 

TT 

-~~~m­rare pubJical ions that 

I . · Technical Analysis Package. i;~~7;;s~~a~.1~;;r~~·2 

I Chart Stocks, Com_modities & Currencies 3 Ways. ,,. 311 I·-----------------------------~ 
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spite of the ingenious methods adopt­
ed to calculate them, mathematicians 
were in danger of falling behind the 
demand . 

The growth of mathematical literacy 
went hand in hand with increased com­
merce and banking. Merchants needed 
tables of compound interest. Engineer­
ing was emerging as a profession and 
engineers needed log and trig tables for 
their work. More land was being sur­
veyed scientifically and surveyors need­
ed their books of tables too. Astrono­
mers needed tables of the motions of 
newly discovered planets and asteroids; 
mathematicians needed tables of new 
functions . 

But for the average Englishman, the 
most important need for tables came 
from mariners. The art of celestial navi­
gation was increasingly practiced and 
this called for tables by the hundreds. 

Every heavenly body used for naviga­
tion required a set of tables to show the 
navigator where it was at every instant. 
Theoretically, he could work from just 
one star or planet and get his position. 
In practice he needed tables for as many 
heavenly bodies as he could get. A sin­
gle body might be below the horizon, 
obscured by clouds, or otherwise invi i­
ble for long periods of time. What's 
more, accurate navigation required 
double and triple-checking by compar­
ing the sights taken on several bodies. 
To I 9th-century England, which li ved 
by commerce on the seas, accurate navi­
gation and its attendant mass of tables 
was a matter of national importance. 

Everyone madt! blunders in compil­
ing tables . Calculators checked and re­
checked their work before sending it to 
the printers, but the volumes still 
emerged festooned with errata notices. 
Frequently, there would follow further 
errata notices pointing out errors in the 
corrections and sometimes there would 
be corrections to the corrections of the 
corrections. 

Babbage proposed to remedy the sit­
uation with a machine that would calcu­
late the tables and prepare printing 
plates automatically. Nearly all the ta­
ble needed were for continuous func­
tions or functions that were continuous 
within predetermined limits (sine and 
cosines, for example). In practice these 
were calculated by difference methods 
rather than successive computations 
from the formulas. Using differences, 
the calculations were reduced to a series 
of simple additions. 

The French mathematician Prony 
took advantage of this during the 18th 
century when he set out to prepare a 
massive set of log and trig tables for the 



post-revolutionary French government. 
Two skilled mathematicians were giv­

en the job of calculating the different 
formulas, six or seven highly trained 
calculators translated those formulas 
into numbers and 80 or so people who 
knew the rudiments of arithmetic did 
the actual calculation. It was this last 
group that Babbage proposed to replace 
with his Difference Engine. As he ex­
plained in his autobiography: 

. The me1hod of differences supplied a 
general principle by which all tables migh1 be 
compu1ed through l i111i1ed imcrvals by one 
unil'or111 process. Again , the method of dif ­
ferences required the use or a mechanism for 
addi1ion on ly. In order, however, 10 ensure 
1he a•·curacy 01'1he prinlcd 1ables ii was nec­
essary thai the machine which compu1cd 1hc 
prin1ed tables should set them in type, or else 
supply a mold in which s1erco1ype plates of 
these tables could be ca 1. 

I now began 10 skc1ch ou1 arrangements 
l'or accomplishing 1hc several parlial pro· 
ccsscs which were required." 

The Method of Differences 

Babbage' s machine was designed to 
use the fact that each succeeding val ue 
in any continuous functio n on an inter­
val can be approximated as closely as 
necessary by adding the appropriate dif­
ferences LO the value immediately 
previous. 

X 2Take for example the function Y = 
+ X (see Table I). If you subtract each 
value of Y from the succeeding value, 
you get a regular progression called the 
first difference. Subtract each first dif­
ference from the succeeding difference 
and you get the second difference. If 
you continue this process long enough 
you get a constant. By adding that con­
stant to the differences so obtained and 
that total to the previous value of the 
fu nction you get either the next value or 
a number very close to it. How many 
differences it takes to get a constant de­
pends on the highest power in the origi­
nal polynomial function. In Table I the 
highest power is two (X'), so the con­
stant is obtained on the second 
difference. 

To make the difference method work 
you do not need to know the polynomi­
al. All you need is a sufficient number 
of succe sive values of the function and 
you can extract the difference. 

Of more imerest to small-computer 
users is the ability to save memory and 
computing time when working out suc­
cessive values of a function. This is es­
pecially useful where the function is 
quite involved or you need to find the 
next value quickly, in computer graph­
ic for instance. 
..- See List of Advertisers on Page 455 
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x y One rnrl'crencc Two Differences 

I 
2 
3 
4 
5 

2 
6 
12 
20 
30 

4 
6 
8 
10 

2 
2 
2 

Table I 

If you do use difference methods, 
there are two things you need to watch 
out for. These are problems that also 
explain something of the nature of Bab­
bage's design for his Difference Engine. 

First, the method often only approxi­
mates the correct answer. In these cases 
the cumulative error builds up until it 
reaches an unacceptable level. When 
this happens, you need to change the 
constant difference used in the calcula­
tions. Typically, it has to be increment­
ed or decremented by one. The higher 
the power of the approximating polyno­
mial, the more accurate the approxima­
tion-and the more differences you 
have to take to get a constant di f­
ference. 

The other thing is that you need suffi­
cient precision in the numbers you are 
calculating. If you try this method with, 
say, a standard five-piece trig table, you 
will find that the final difference fluctu­
ates at irregular intervals. This is the re­
sult of rounding off the values in mak­
ing the tables. The more places yo u 
work to, the less chance there is of hav­
ing this ·problem. 

Design of the Difference Engine 

The process of addition might be 
simple, but building a machine that 
would work to Babbage's exacting 
standards wa n't simple at all. For 
maximum utility it would have to be 
able to work to as many differences 
as possible, and to prevent problems 
with round-off error, it would have to 
work to as many decimal places as 
possible. These requirements took it 
very much out of the run of ordinary 
mechanical adding machines. 

There had been mechanical adders 
before, of course (notably Pascal' 
four-function machine built around the 
middle of the 17th century). But most of 
them were just gear trains with numbers 
on the gears, the type that can be built 
into a child's pencil box today. 

This type of mechanism was unsatis­
factory on several grounds. For one 
thing, all the gears are constantly en­
gaged, resulting in very long gear trains 
with a cumulative backlash that could 
cause errors in a machine the size Bab­
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bage envisioned. For another, the force 
needed to drive such trains is excessive, 
causing heavy wear on the parts and 
making backlash errors even more like­
ly. Since Babbage was thinking in terms 
of a machine that worked in 15 places 
through six differences, these were ma­
jor difficulties. 

There was also the matter of speed . 
Babbage wanted something that had at 
least some advantage over a trained cal­
culator. Rapid starting and stopping of 
Jong gear trains would mean large accel­
erations of the parts, making them even 
more prone to failure. 

These were all problems that plagued 
the designers of mechanical office ma­
chines at the end of the 19th century. 
Babbage's solutions were, on the whole, 
more elegant and carefully thought om 
than the ones adopted by business­
machine makers half a century later. 

The definitive version of Babbage's 
machine met these difficulties by spli t­
ting the process of addition into sub­
tasks. Intelligent design kept the masses 
to be put in motion at any one time 
mall and the chains of driven parts 

short. There were never more than six 
moving parts in a driven chain; the mo­
tions required were smal l and masses 
light. Babbage paid special attention to 
compensating for wear and designed 
fail-safe mechanisms to prevent the ma­
chine from giving wrong answers due to 
misalignment. 

To get maximum speed and keep 
down the masses in motion simultane­
ously, Babbage resorted to an ingenious 
method of phasing the motions 
together. Each cycle of operation was 
divided into four equal sections with 
tasks divided among the sections in the 
same way a computer divides the task of 
addition over several clock pulses. 

To help him keep it all straight Bab­
bage developed a sophisticated system 
of mechanical notation that allowed 
him to describe exactly the states and re­
lationships of any mechanical device at 
any instant. It is a pity that this system 
was never popularly adopted because it 
i very difficult to describe how the Dif­
ference Engine operated without it. 

Probably the best description of the 

fully developed engine is found in Dr. 
Dionysius Lardner's 1834 article in the 
Edinburgh Review (reprinted in Charles 
Babbage and His Calculating Engines 
-see bibliography). 

The machine Dr. Lardner described 
was capable of working with 18 places 
of figures to six differences . This meant 
there were seven sets of figures dis­
played, counting the result or table 
figure. 

Physically, the machine would have 
fit into a large closet. A person opening 
the door of the closet would have found 
himself facing a mass of gears and 
mechanism with seven columns of disks 
ranged one beside the other. Each disk 
was about five inches in diameter and 
I Yi inches high with the numbers zero 
to nine engraved on the edge. These 
were the display wheels and each col­
umn represented a number. The column 
furthest to the left was the difference 
column where the constant difference 
used in the calculation was set. Since it 
was used only to enter a number, it had 
no adding mechanism. 

In operation the Difference Engine 
was as impressive as a pinball machine 
or an old Linotype. Something was 
happening constantly as parts moved, 
stopped, and moved again in response 
to the machine's program. 

The machine added and carried in 
separate operations with the even col­
umns working while the odd columns 
received the results of their work. As the 
main driving wheel moved from zero to 
90 degrees, columns I , 3, and 5 (count­
ing from the right) moved, adding and 
entering the results in the even columns, 
but not carrying tens should any car­
riages be needed. From 90 to 180 de­
grees, the carriages for thi sequence 
were performed. From 180 to 270 de­
grees, the even-numbered columns add­
ed to the odd columns and from 270 to 
360 degrees, the carriages for this series 
of operations were carried out. 

However, all the wheels in a column 
did not start moving at once. The ones 
on the bottom (units) row started first 
and each succeeding row started a little 
behind the one below it. The carriages 
were made the same way. This de­
creased the number of parts that had to 
be put in motion at any one time, mak­
ing the operation smoother and cutting 
down on wear. 

The result was that the machine add­
ed and carried in ripples, starting from 
the lower left corner (the uni ts wheel in 
the constant difference column) and 
working up and to the right. The entire 
operation of calculating and printing a 
table entry was carried out in one cycle 



of the main driving wheel no matter 
how many differences or carriages were 
involved. 

It would have been a sight to ee in 
operation ! 

In spite of its complexity, the ma­
chine was composed of one fairly sim­
ple subassem bly repeated over and 
over. Each column was compo ed of 19 
such subassemblies stacked on top of 
each other and attached to the same 
three shafts. The shaft for each colum n 
were arranged one behind the other 
with the rear shaft carrying 19 metal fin­
gers mounted in a spiral. These fi ngers, 
one per subassembly, provided the ini­
tia l impulse on each cycle of the ma­
chine's operation. Arranging the fingers 
in a spiral provided the basic timing for 
operations in each column . 

The heart of each subassemb ly was 
the counter mechanism on the mid­
dle shaft. This consisted of a pair of 
gears wi th teet h around the circum­

" In spite of its 
complexity, the machine 

was composed of one 
fairly simple subassembly 
repeated over and over. " 

ference and on one side, bottom side 
for the top gear and top side for the 
bottom gear. There was also a bolt 
that could be slid in between the side 
teeth by the action of the finger on 
the th ird shaft, a nd a cam on one of 
the gears tha t would slide the bolt 
back out again at a given point in the 
mechanism's ro tat ion . Al though the 
shaft a ll thi s rode on was turning, 
the counter mechanism itself didn't 
turn under its power until the bolt 
was slid home . 

The fro nt shaft carried th e di splay 
wheel and part of the carry mecha­
ni sm . Both addition and carr iage 
were done in stages, Set and Execute. 
When a d isplay wheel passed from 
nine to zero, it cocked a ratchet-sear 
mecha nism mounted on the fra me 
next to it. When the Carry part of the 
cycle was reached, the sear on the 
subassembly above would be tripped 
and the d isp lay wheel an d associated 
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mechanism would advance . 
An addition operation in a subassem­

bly actually started during the previous 
addition segment of a machine cycle. 
That is, if the subassembly was in an 
odd column, it started during the even 
pan of the cycle. As the display wheel in 
the even column advanced, it moved the 
lower gear in the counter mechanism in 
the column to its right (an odd column) 
forward by the appropriate number of 
places. If the display wheel showed a 
three, for instance, the lower gear in the 
adjacent column would move ahead 
three places. This had no immediate ef­
fect on the rest of the subas cmbly, but 
it entered the number in " memory" 
ready to be added to the number show­
ing on the display wheel during the ap­
propriate part of the cycle. 

The upper wheel of the counter 
mechanism was geared directly to the 
display wheel, and its position reflected 
the number appeari ng on the display 
wheel of that subassembly. 

As the addit ion cycle progressed, the 
finger on the third shaft would come in­
to position and fo rce the bolt home, 
locki ng the upper and lower gears to­
gether and both of them to the turning 
shaft. The wheels would advance to­
gether, advancing the display wheel and 
the lower gear in the counting mecha­
nism to the right. After the counter 
mechanism had advanced the appropri­
ate number of places, the cam on the 
lower gear would slide the bolt out, end­
ing the addition. 

The printing mechanism, which was 
at tached to the final (or table) column, 
was equall y ingenious. The printer used 
a lever to read a snai l cam at the top of 
each subassembly in this column succes­
sively. The lever controlled the motion 
of a frame shaped like a sector of a cir­
cle, which in lllrn contained punches 
bearing fi gures from zero to nine. 

The posit ion of the cam controlled 
the posit ion of the sector, and therefore 
which punch was presented to an im­
pression lever. The impression lever 
pres eel against the punch and forced it 
into a copper plate mounted on a plat­
en. The read lever moved clown to the 
next cam, a spring withdrew the punch 
and the process was repeated. The plat­
en could be used as a printing plate or 
stereotypes could be made from it. 

In addition to this basic mecha­
nism, the Difference Engine included a 
system for alerting the operator when a 
preset number had been reached . This 
let the calculator preset the mechanism 
to the in terval req uired by the differ­
ence formu la. 

Babbage discovered that he could use 

this feature to let the machine find the 
rational root of an equation by trial and 
error. It could also tell if the roots of an 
equation were imaginary. This discov­
ery set him thinking about an Analytical 
Engine_ 

Developing the Difference Engine 
When Babbage started designing in 

1820, he didn't have anything this ele­
gant in mind . His first model had three 
display wheels in the table column, two 
for the first difference column and one 
for the second difference. He had the 
pans constructed and assembled them 
himself. He had to rebuild the frame to 
make it stronger and had a new set of 
gears cu t, but in 1822 he produced a 
machine capable of calculating 44 di f­
ferences a minute and dr iven by a fa ll­
ing weight . 

Forty- four calculat ions a minute 
wasn't any faster than a human could 
work, but it proved his principle. 

On June 14, 1822, Babbage read a 
paper describing his work to the Royal 
Ast ronomical Society. He also pro­
posed a much larger machine to calcu­
late useful tables. The response from 
the members was overwhelmingly 
favorabl e. 

On July 3 of the same year he wrote 
Sir Humphrey Davy, the president of 
the Royal Society, explain ing his work 
in greater detai l and aski ng Davy's aid 
in obtaining backing for his larger ver­
sion . In his letter, Babbage mentioned 
he had designed several other calculat­
ing machines, including a device for do­
ing multiplication, a mach ine for con­
structing tables that had no constant 
difference, and most intriguing of all, a 
machine that would calculate all the 
prime between one and 10,000,000 . 
But Babbage told Davy that the Differ­
ence Engine was the furt hest along of 
his designs and probably the most 
use f u I. 

Babbage said that while the Di ffer­
ence Engine would be useful, it was un­
likely ever to be a paying proposit ion . 
He aid his personal resources weren't 
enough to build it and outside help 
would be needed _ 

Short ly after he wrote Davy, Bab­
bage wrote to the Treasury asking fo r 
support to build the Difference Engine. 
The Lords of the Treasury kicked the 
matter back to the Royal Society, and 
that body established a committee to 
look into the proposal. On May I, 1823, 
the committee reported they considered 
that Babbage's machine could be con­
structed and that it would be worth ­
wh ile. They urged that the government 
support the project. 
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The committee's verdict was not sur­
prising. After all , Davy was sol idly be­
hind Babbage and most of the commit­
tee members were his friends. However, 
it was highly unusual. 

It was almost unheard of in 1823 for 
any government to provide financial 
support for an inventor. Tlie closest 
that the British government usually 
came to fundi ng research and develop­
ment was to offer prizes for usefu l in­
ventions, but these were supposed Lo be 
granted only after the device was com­
plete and tested. 

either the government nor Babbage 
had any experience at making develop­
ment agreements, and that was at the 
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root of much of the trouble that 
followed. 

In J uly, 1823, Babbage received a 
gold medal from the Royal Society for 
his work. That same month, he had an 
interview with Frederick J . Robinson, 
Chancellor of the Exchequer, on getting 
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money for the Di fference Engine. In ­
credibly, the result of that meeting 
were never reduced to writing and ap­
parently there was never a complete un­
demanding between them . Both of 
them later had different versions of 
what had been decided. 

Babbage thought the government 
had agreed to pay the co t of building a 
Difference Engine, which would then 
be government property. Robinson 
tho ught the government had agreed to 
grant Babbage a fixed sum to let him 
build hi s engine and that that was the 
end of the government's obligation. 
Worst of a ll , neither Robinson nor Bab­
bage realized at the time that there was a 
misunderstanding. 

At the time it didn't seem to matter. 
Babbage expected to finish the Differ­
ence Engine in three to five years at a 
cost o f 3,000 to 5,000 pounds. The 
Treasury had agreed to advance him 
1,500 pounds, and he didn't expect to 
need more until after the machine was 
completed . 

Even if things had gone well , Bab­
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''Babbage suffered from a chronic 

case of designitis-the inability 


to quit tinkering with a design. " 


bage's estimates of time and money 
were extremely optimistic. The first 
problem Babbage faced was working 
out the design fu lly. He quickly learned 
the folly of trying to skimp on this step . 
Several times he rushed ahead to con­
struct parts of the mechanism, only to 
have to discard them because they were 
unworkable or superceded by a better 
way of doing things . 

Although it is usua l to speak of 
Babbage's Difference Engine as a 
single machine, the name actually 
re fers to a succession of machines 
designed in overlapping seq uence 
from 1832 to 1834. Much of thi s was 
justified as Babbage attempted to 
overcome design problems and to 
make the machine more efficient. Bot 
Babbage also suffered from a chronic 
case of designitis- the inability to 
quit tinkering with a design . lt is an 
ailment not unknown to modern engi­
neers, but unlike modern engineers, 
no one warned Babbage of the conse­
quences: cost-overruns and schedule 
slippage. 

While the design work was going on, 
Babbage employed Joseph Clement, 
one of the pioneers in the design and 
construction of machine tools, to help 
build the engine. Clement spent most of 
his time on the project building tools to 
make the parts. Babbage's indexing 
mechanism for the stereotype plate was 
adapted and applied to a crude shaping 
machine. A turret lathe was invented. 
Work was done on precision grinding of 
parts. A system of pressure casting was 
worked out to make gears for the 
machine. 

Clement was a good match for Bab­
bage. He was brilliant in his own right 
and famous for his abili ty to work to 
close tolerances. One of the men Cle­
ment employed on the project was 
Joseph Whitworth, who later made ma­
jor contributions of his own to modern 
indust ry, including the first standard­
ized system for nuts and bolts . Later, 
Babbage was fond of saying that he 
made Whitworth, and through him, 
modern industry. There is probably 
some truth in that. 

But the work took time. Clement and 
his men could probably work as accu­
rately a today's average machine shop, 

»• •.:i':.,I · 

but not nearly as qLickly. Not only were 
they inventing techniques as they went 
along, but metallurgy was in its infancy 
and high-speed steel hadn't even been 
thought of yet. The Difference Engine 
was being built to gauged standards­
another first- but much of the final 
work had to be done by hand. 

The End of the Difference Engine 

By 1827, rumors were circulating in 
London that the engine was a failure, or 
worse, a fake. Babbage had his supporl­
ers, but even they had to admit the work 
was going slowly. 

In August 1827, Babbage's work on 
the Difference Engine stopped com­
pletely. His wife, pregnant with their 
seventh child, died in childbirth. 

The previous January Babbage's fa­
ther had died, and before the year was 
out, two of his children died as well. 
Coming on top of the strairi of his work 
and the growing mutterings, it was all 
too much. Babbage suffered a nervous 
breakdown and took an extended trip to 
continental Europe. 

Babbage's sojourn on the Continent 
may have been good for his nerves and 
it certainly provided him with material 
for several books and scientific papers, 
but it was the kiss of death for the Dif­
ference Engine. Work continued after a 
fashion as Babbage corresponded with 
Clement about the project, but it was 
much slowed and the rumors continued 
to grow. 

While Babbage was in Europe, an ar­
ticle appeared in the Record criticizing 
his handling of the work. The writer 
claimed that Babbage had been given 
money by the government to finish his 
engine and that it was long overdue. 
The writer demanded an accounting 
from Babbage or his friends. 

John Herschel answered for Babbage 
in the Times, saying he was overseeing 
the project in Babbage's absence. Enor­
mous progress had been made, 
Herschel said, and none of the money 
had been wasted. It was a forceful re­
buttal and probably accurate, but the 
fact remained there was little to show 
for nearly six years of work. 

Before Babbage returned to England 
in 1828 he came to the conclusion that 
more money would be needed. Accord­
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ingly, he wrote his brother-i n-law, 
Wolryche Whitmore, a member qf Par­
liament, asking him to talk to f{obinson 
(now Lord Goderich) about another 
grant. 

Now the confusion about the original 
agreement surfaced. Robinson refused 
to advance any more money and denied 
any obligation to do o. When Babbage 
retu rned to England, he went to see tne 
Chancellor himself, but to no avai l. 

Babbage' . next 'step was to apply to 
the Prime Minister, the Duke of Well­
ington, for help. Althoµgh the Duke 
was somewhat ariti-intellectual, Bab­
bage and Wellington eerri to have got­
ten along very well and Bapbage got his 
money. 

But first another committee of the 
Royal Society was appointed to look in­
to the state of the project. The group in­
spected the drawings, tools, and plans 
and came to the conclusion that the 
work was about 60 percent completed 
and could pro)Jably be completed in an­
other three years. The project was un­
questionably worthwhile, the commit­
tee said, and they expressed admiration 
for the work that had been done. Bab­
bage's old fri end ~ohn Herschel was the 
chairm;m of the commi tee. 

On the basis of the report, the gov­
ernment granted another 1,500 
pounds, but that was just a drop in 
the bucket. Babbage estimated he had 
pent 6,000 pounds of his own money 

up 10 that point. 

In May of 1829, a g roup of 
Babbage's friends and supporters, in­
cluding Herschel and the Duke of 
Somerset, met to discuss the work and 
Babbage's relations with the govern­
ment. They came to the conclusion that 
it would cost at least 4,000 pounds more 
to complete the project and that the 
money ought, in justice, to come from 
the government. They decided to apply 
again to the Duke of Wellington . 

The Duke inspected the work and 
recommended that the government pay 
out another 3,000 pounds. At the same 
time, Babbage sought to clearly estab­
lish just who had what rights and duties 
in respect to the engine. 

After some negotiation, the govern­
ment was willing to advan~e another 
3,000 pounds, but they could not guar­
antee to complete the project. On the 
other hand, once the Di ffe rence Engine 
was fini shed, the government would be 
willing to con icier any claims for addi­
tional compensation that Babbage 
might put forward. 

Tiiis was better than the original 
agreement, but it did not comp'ietely 
sett le the question of ownership and 
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"After 1834 

the Difference Engine 


was dead.'' 


therefore left Babbage's role in the proj­
ect unclear. Babbage believed he wa 
acting as prime contractor for a govern­
ment project, while the government of­
ficial still considered the Difference 
Engine Babbage's private project that 
was receiving government support. 

For Babbage, a more immediate 
problem was the process of paying the 
bills. Under the scheme set up py the 
government, Clement submitted his 
bills to Babbage, who turned them over 
to a firm of government-appointed en­
gineers for checking. The engineers re­
turned the bills to Babbage, who for­
warded them to the Treasury, which 
would 'issue a draft to Babbage, who 
would then pay Clement. Since there 
was no provjsion for advance pay­
ments, and the process could take 
months, Clement 's pay was constantly 
in arrears. 

The matter came to a head in 1833 
when the workshop, offices, and fire­
proo f storage building the govern­
men t had constructed near Babbage's 
house were ready. When the time 
came to move everything , Babbage 
told C lement that from now on, he 
would not advance money for the 
work. This did not sit at all well with 
Clemen~ a nd he demanded hefty com­
pensation for movi ng the work out of 
hi s own shops a nd into the new build­
ings. Babbage felt the demands were 
exorbitant and refused to pay. Cle­
ment then hut down work on the 
project and di smissed the men . 

In a letter to Babbage on March 26, 
1833, Clement set out his case. He 
had dealt with no one except Ba b­
bage, he wrote, and as far a he was 
COTJCerned , it was up to Bcibbage to 
see that he got paid on time. Bab­
bage's arrangements with the govern­
me-nt were none of his concern and 
un less j3abbage or someone would be 
re pon ible for paying hiJTI on t ime, 
there would be no furttier work. 

Clement's most ruinous step was to 
keep all tf)e special tools and fixtures 
built to aid the project. Since these rep­
resented most of the work and much of 
the money spent so f11r, Cl~ment's ac­

tion effectively killed the Difference 
Engine. 

Under the law of the time, Clement 
was within his rights. A workman 
owned any tools he had constructed, 
no matter who had paid for them. Be­
fore the century was out the law 
would be changed, but once again 
Babbage paid the price for being too 
far ahead of h is time. 

Babbage tried to salvage something 
from the situation. First he tried to 
set up a new payment scheme with 
the Treasury to get the bills paid more 
promptly. The government was agree­
able but Clement wasn't. Then he tried 
to buy the tools and drawings for them 
back from Clement. Clement wouldn't 
sell at Babbage's price. 

There the matter lay. After 1834 the 
Difference Engine was dead . 

Babbage used some o f the completed 
subassemblies to put together a small 
working model of the machine. The 
model, which worked to three differ­
ences of six places each, was used by 
Babbage for some preliminary calcula­
tions. Later it was placed in the Science 
Museum in London. This is the ma­
chine usually described as "part of Bab­
bage's Difference Engine." 

Dr. Lardner' s description of the ma­
chine appeared in the July 1834 issue of 
Edinburgh Review. Several others made 
a stab at building the machine. An Eng­
lish clergyman bui lt a small difference 
engine for his own amusement. Swedish 
printer and publisher Pehr Georg 
Scheutz built a machine that would 
work to four differences with 14 figures 
in each place and print the results on 
lead tape, which could be cut to length 
and used to make stereotype plates . It 
took Scheutz and his son nearly 20 years 
to finish their machine-its final design 
was very different from Babbage's. 

When the Swedish machine was an­
no unced in 1855, Babbage did every­
thing he could to promote it. He was in­
strumental in seeing that the machine 
was awarded a gold medal by the 
French government when it was shown 
at the Paris Exhibition that year. • 

This is the first of a two-part series. 
Part one covers Babbage's achieve­
ments through the Difference Engine. 
Part two will discuss his attempts tp 
build the Analytical Engine. 

Rick Cook can be reached at Box 
15193, Phoenix, AZ 85060. 



The LAZY WRITER word processing system by David Welsh 

A.A 

WHAT REVIEWERS ARE SAYINGLazy 

Writer ABOUT LAZY WRITER: 

" Au thor David Welsh has packed every feature he could think of into 
the program and the result is a highly sophisticated piece of software in 
both Model I and Model Ill versions . . For complex printing tasks, 
LAZY WRITER is hard to beat. ·· - Dan Robinson, 80 micro 

"This program enjoys some of the best manufacturer support I've 
encountered ... LAZY WRITER is one of the most soph isticated TRS­
80 word processing packages around . It has excellen t features , 
documentation and support. and can be expected to provide. ongoing 
utility for even the most demanding user .·· - T. A. Daneliuk, lnfoWorld 

" LAZY WRITER is proof that simple and powerful can coex ist. It is 
among the easier word processing packages to learn. It's one of the 
few that allow you to si t down and begin entering text a few minutes 
after loading the software.' ' · David D. Busch, Interface Age 

LAZY WRITER GIVES YOU: 

• 	 Z80 CODE, for fast execut ion of commands. 

• 	 Control codes ANYWHERE in text to let you get 
compressed or expanded type, super/subscripts, etc. 

• 	 Page breaks BEFORE you print. 

• 	 CUSTOMIZED printer defau l ts , cursor size, shape, 
speed, etc. 

• 	 DISK DIRECTORY plus kill or verify files without 
going to DOS. 

• 	 LONG DOCUMENTS print automatically, while 
preserving page numbering and t i tling. 

• 	 10 USER DEFINABLE funct ion keys. 

• 	 BACK OUT of inserts and deletes. 

• 	 A NEWSLETTER for users . 

• 	 SET TABS, CHANGE CASE, move or delete NAMED 
blocks of text. 

• 	 MEMORY KEY returns cursor to a screen & cursor 
posi tion . 

LAZY WRITER Model I & 111-$175.00 

NEW EXTENSIONS MAKE LAZY WRITER 


EVEN MORE POWERFUL! 


• 	 LAZYDOC - Standard Legal forms are a snap ! 
Let LAZYDOC prompt you for the changes , then 
automatica lly insert those changes into your 
document . Many features; send for more 
information .. . ........ .. ............... . $59.95 

• 	 LAZYCALC - Use LAZY WRI TER to create 
reports with numerica l data, then total your figures 
with LAZYCALC. If you work with figures , you'll 
find this a powerful add ition to word processing 
. ' . ' . ' . ' .. .. ' . ' .. ' .. ' ... ' .. ' ... ' . ' . ' . ' $29.95 

• 	 LAZYTAB - It's easy to enter data in tabbed 
columns, bu t LAZVT AB al igns decimals too ! $15.00 

• 	 LAZYDRAW - Create graphics on the screen. then 
send the resu lts to your printe r: works with any 
printer that supports TRS-80 block graphics. 

• 	 LAZYDO - Automatically load LAZY WRITER and 
any text file, se t printer commands , even print text 1 

LAZYDRAW + LAZYDO . ..... . .......... $19.95 

• 	 SPECIAL: LAZYTAB, LAZYCALC, 
LAZYDRAW and LAZYDO .. . ... $39.95 

Ask your dealer for LAZY WRITER or ca ll us direct 
,,, 476 

ABC SALES, 13349 MICHIGAN AVE., DEARBORN, Ml 48126 (313) 581-2896 
,...... See List of Advertisers on Page 455 	 80 Micro, November 1982 • 141 
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REVIEW 


CC EDTASM + 

by William Barden, Jr. 

T here's a new member of the family-EDTASM+ 
for the Color Computer. Bill Barden got his 
hands on a copy, and he's ready to tell all. 

*** Yi 
EDTASM + 
Radio Shack 
cal. #26-3250 
Color Computer 
$49.95 cassette 

EDT ASM + for the Color Computer 
is the offspring of EDTASM + for 

the Model I. It has a subset of the fea­
tures found in its dad, but unfortunate­
ly, is not much like the old man. 

Any $49.95 Color Computer editor/ 
assembler sold by Radio Shack that is 
rea onably well done is going to sell. 
EDTASM + is reasonably well done, if 
not very well done. If you don't have a 
di k system, chances are EDTASM + 
will be your editor / assembler. 

EDTASM + comes in a ROM car­
tridge. Its $49.95 price probably pre­
vents all but the most dedicated hacker 
from relocating it to a RAM fi le on his 
64K system. 

EDTASM + is made up of three 
parts: the editor, the assembler, and a 
debug package called ZBUG. 

The Editor 

The editor contains standard Radio 
Shack editing commands, such as the 
ones in Extended Color Basic: 

• 0100:200-Deletes lines 100-200 
• E IOO-Starts edit line 100 
e FLEAX-Finds string "LEAX" 
• H 100:200-Prints out copy 
el12l,l-lnsen s line 121 and in ­
crements by one 
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• L FILE-Loads fi le "File" fro m 
cassette 
• Nl00,10-Renumbers lines from 100 
with an increment of 10 
• P 100:200-Displays li nes 100-200 on 
screen 
• Q-	 Returns to Basic 
• RIOO-Replaces a line 
eTI00:200-Like H, but prints with­
out line numbers 
e V FILE-Veri fies like Basie's SKIPF 
command 
e Z- Goes to ZBUG . 

The editor also contains two interest­
ing command not seen on other Radio 
Shack editors: C, which copie a block 
of lines; and M, which moves a block of 
line . These are handy commands that 
should be in all editors. 

Once in the edit mode (the E com­
mand), there are subcommands as in 
Extended Color Basic to manipulate the 
characters in the line-Change, Insert, 
List, and so forth. 

Is this a good editor? Yes, I think so. 
It' compatible with the Basic editor 
(more or less) and contains 90 percent 
of what should be in an ultimate editor. 
One thing that might have been added i 
a replace on a st ring basis. 

The Assembler 

The assembler uses 6809E mnemon­
ics only. This is not a detriment unless 
you have existing 6800 code that could 
be converted to a 6809E system, and 
that is not easily done given the config­
uration differences between systems. 

The 6809E mnemonics are standard 
Motorola mnemonics for the instruc­

tion set. Pseudo-ops are also standard 
Motorola mnemonics. 

The assembler use the following 
pseudo-ops (for those of you who are 
new to A sembly language, pseudo-ops 
are simple commands to the assembler 
that instruct it to generate data or per­
form other functions): 
• END- End program 

• EQU-Equate label to expression 

• FCB- Forms a constant byte (gener­

ates one data byte) 

• FCC-Generates a text string 

•FOB-Forms a double byte (gener­

ates one data word) 

• ORG-Set origin 

•RMB- Reserve memory bytes (re­

serves space) 

•SET-Similar to EQU, but can be 

redefined 

e SETDP- Sets DP (direct page) 

register. 


These are all unexciting pseudo-ops 
that are standard for all assemblers 
(with the exception of SETDP, a 
6809E-related pseudo-op). 

One glaring deficiency is the Jack of 
multiple arguments for FCB and FOB. 
In other words, to build a table, you 
would have: 

TABl.l.:. 	 FCU 82 :A to D 'inc \\ a\ Cvalu1....., 

FCll S92 

FCB SAA 


FCB SDA 


instead of simply: 

rABLE FCB 82. S92, SAA . SDA,. .. 

There are a large number of operat­
ors that you can use in the assembler. 
You cannot only do th ings like: 

TAllLE FCl3 80 + 2 
FCl.1 SllO + 23 
FCB 80 + 9 

fAIJLSZ EQ .-TAll l..E ;g1.:t 1;1bk siLr.: 

and use addition and subtraction, but 
you can also do shifting: 

LOCA FDIJ ~ IS IK8 + LSIJ 



The Best Arcade Simulation Software for Your Money, 

Brought to you by Soft Sector Marketing, Inc. 


~~· ..~ ' . ALl~y~a!>!~~nNSE

~~ Piloting your sh ip across the 
..---..-~ .-,...,.,~ horizontal ly moving terrain, you 

_.- +..v ~~ must battle the various enemy 
<V spacecraft. You are under at­

tack almost constantly from m issiles and bombs, to 
make matters worse, your ground patrol people are 
being picked up by the alien landers. To save them 
you must shoot the landers and swoop down to 
"catch" the falling man. This fast-action game 
requires skill and rapid reflexes. The Model Il l version 
makes excellent use of that model'sspecia lgraphic 
features and both Mod I and Mod Ill disk versions 
TALK. Arcade simulation 1982. 

~ 

CATERPILLAR 
by Larry Ashmun 

You are being attacked by a 
raging caterpillar. As he creeps 
down the valley, you must des­

troy it or be destroyed. If you escape from the first you 
wi ll have only survived to fight another.Beware of the 
trained killer moth and tumblebugs. Another arcade 
simulation brought to you by Soft Sector Marketing. 
Inc. 

FORTRESS 
by Larry Ashmun 

A super-fast paced arcade 
game. Defend your fortress from 
alien fighters. but watch out for 
the sneak attack. ·The game 

starts out slow but speeds up very quickly. 

Prices per game: 

TRS-80 16K Level II Mod I/Mod Il l Cass. . ... $15.95 

TRS-80 16K Level II Mod I/Mod Ill Disk. ... . . $19.95 


10% d iscount for 2 items. 15% for 3 or more. 

Talking and sound effects are playable through the cassette AUX 

plug. High scores o re automatically saved otter each game on 
disk versions. 

Call or write us for our complete catalog! 

SUPER VADERS 

by Larry Ashmun 

First there was Invaders Plus. 
Updated and even more chal­
lenging was TRS-Super Invaders. 

AND NOW. for those who thought Space Invaders 
was mastered once and for a ll, there is SUPER 
VADERS. The game got toughen 2 Players - 10 levels. 
Scores to 16.000. Demonstration mode. Move and 
fi re at the same time! The war has only just begun1. 
1982 rated the best Space Invaders game. 

~ ~-111 SKY SWEEP1. 	 ,
'. .	'"""1f· by Marl< Barlow 

, .._ "·,u , You are flying above an ever 
1 '/4/ changing terrain. Missile after1 

missile is launched at you from 
below. while you ba ttle oncoming gun fi re. only to 
enter an ominous cave where danger is tripled.Only 
skil l will guide you through. 

OUTHOUSE 

by Factory Programming 

Is there no place sacred? Even 
the outhouse has been invad­
ed. Ward off intruderswho creep 

up to the outhouse to snatch the paper supply. ~t 
the same time you must defend yourself from their 
firing ships in the sky. Be very carefu l. when your 
paper supply isgone ... so are you!With sound and 
disk version ta lks. 

CHICKEN 
Coming Soon! 

- DEALER INQUIRIES WELCOME ­
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division and multiplication: 

f .i\ ULE FD!l t\DDR .DI V.25ti ;~ct pa~l' 

11 u111t>c1 

FCU l· Ll) " 16 t 3 :align fidd 

modulus: 

T1\ IJLEC FCIJ H RS.MOIJ .60 ;~l'l minu1c-, 

and logical operations: 

LOCIJ LDi\ m XT WDl'.i\NIJ. FM :ma'~ off .l I> 

Ll)U A1l..STWOP.OK .J :'lt.'c hit 2 

In-memory Assembly 

The mo t powerful feature that the 
assembler portion of EDTASM + gives 
you is the abili ty to do in -memory 
assembly. 

In-memory assembly let you take the 
source code in the edit buffer , assemble 
it, and store the resulting object code in 
memory. The object code is stored after 
the edit buffer and symbol table, prop­
erly relocated without your having to 
speci fy any absolute origins. 

After the As embly listing on the 
creen, you'll see a dump of the symbol 

table, such as: 

lli\SCN 0981\ 
CIJFI (me 
l i\111 .1 OU 
r Al\L2 OCFC 

Of course, you' ll a lso have the sym­
bols on any listing printout you have. 
You can use the symbols in ZBUG for 
symbolic references. 

This in-memory assembly make for 
very rapid debugging . Typically, you'd 
follow these steps to debug an Assem­
bly-language program in many larger 
computer installations: 
•Load the editor 
•Key in your latest version and create a 
source file 
•Load in the assembler 
•Assemble. If errors, go to 1, other­
wise create object file 
• Load object file and debug package 
•Debug a nd patch. When enough 
patching has been done, go to step one 
to get a new assembly, and so on. 

With integrated ed itor / assembler/ 
debug packages such as EDTASM + , 
though, you can go directly from one 
function to another. You don't have to 
laboriously patch the program, but you 
can simply type E, enter the editor, 
make the changes, type A/ IM to assem­
ble in memory, type Z to enter ZBUG, 
and voi la! The object is there. 

EDTASM + is highly interactive, to 
say the least. I wish I'd had such a 
system 10 years ago on the Redcor 
RC-70. 
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Shortcomings 

Sins of Omission Department: What 
happened to that beautiful macro capa­
bility of the Model I EDTASM + ? 
There may be good reasons for not 
includin g ma c ro capabi l i ty in 
EDTASM + (memory const raints? too 
sophisticated for most CC owners? 
$1,000 extra from Microso ft?) , but I 
wish it had been left in. 

For you beginners, macros are de­
fined sets of instructions that can be in­
voked by a single macro call . Suppose 
you needed a macro for a disk 1/0 
operation. You could define a macro 
like this: 

DI SKIO ~ l i\CRO !A RG I. !J\Rti2, !AKti.l, !A KG-t. !1\ KGS 

I.DA #/\RG I 

STi\ IJRIVI; 

I DA #i\ RG2 

STA Sl:C-l'OR 

LDA #A RG3 

ST1\ rRACK 
I IJA #ARG4 

IA FUNCT 
I DX #A RG 

srx IJUl· l· l· R 

LIJSR DISK IO 

FND\1 

Thereafter, to call the macro, you'd 
have something like: 

l.OCN DI SKIO l.5. lll.Rl'!\ ll.$4UX) 

T he arguments in the DISKlO call 
would be put in to the proper places in 
the macro definition , and the I I in­
s tru ct ion s in the macro would be 
generated in-line. 

You can get along without macros 
very well, but I'd be willing to pay dou­
ble just to have the capabili ty. 

Another thing that would have been 
nice is conditional assembly. Condi- · 
tional assembly lets you assemb le 
bracketed code . egments condit ionally. 
If you had a cassette and a disk version 
of a program, for example, you might 
have an equate: 

DFLAG l:QU 0 :O - r:1'-.ctt<. I ~ di<k 

·Later in the source code, you'd have: 

IF CDH AG :a''-l'lllhk lh i' pan if l' a ""l.'11(.' 

I DA #12 ;for hc:ath.•r 

USR SI: l"Hll :"rite hradtr 

l :Nll \I· 

T his is more of a frill , but on the 
other hand, including conditional as­
sembly would not take much coding ef­
fo rt or memory. 

Another feature that would have 
been nice is a pretty printing capabil­
ity-things like Title, Page (to skip a 
page) , and other amenities. 

There are other features found in big 
assemblers, but the addition of these 
items would have the typical Assembly­
language programmer less grouchy in 
the mornings. 

Is the a sembler a good assembler? 
Yes, except for the single arguments on 
the FCB and FOB. I haven't forgiven 
them for the macros, either . 

ZBUG 

The thi rd segment of EDTASM + is 
ZBUG, a debug package . ZBUG does a 
lot. Among other things, it gives you a 
disassembly capability that allows you 
to list any data area in memory, with the 
assumption that it contains 6809E in­
structions; the output is the equivalent 
6809E mnemonics . Here is a sample 
listing: 

#i\713DI TRF A. I! 

il1\ 71Jfl JSR<9F 
llA7Cl l C MPIJJ>\JOi\i\ 

Given the disassembly and several 
hundred hours, you too can uncover the 
secrets of the Extended Color Basic 
ROM. 

Here's an overview of the ZBUG 
commands: 
• C- Continue after breakpoint 
• 0-Display all breakpoint 
• E-Re-enter editor 
• G 1000-Execute address 1000 
• LNAME- Load machine-language 
file name from cassette 
e PNAME 1000 1400 1000- Dump 
memory from I 000-1400 as cassette file 
name with start address 1000 
• R-Display all registers 
eTIOOO 1010- Display locations 
1000- 1010 
eTH !000 10!0- Print location s 
1000-1010 
e UIOOO 1200 100- Copy block at 
1000-1 OFF to 1200 area 
• VNAME-Ver ify file name on 
cassette 
•XI 000- Set a breakpoint at location 
1000 
• YIOOO- Reset breakpoint at location 
1000. 

With the exception of the U com­
mand , these are a ll standard debug 
commands you'd find in most de­
buggers. 

One command I'd like to see that is 
not included, is a Find command. This 
lets you find a specified byte or address 
value. 

I implied previously that symbolic de­
bugging was a powerful feature . It is . 
Imagine having a table called T ABLI in 
your source program. With the sym­
bolic capability of ZBUG, you can 
examine the location by entering: 
lffABLI / OFF. Furthermore, you 
can refer Lo locations T ABL 1-34, 
TABL1 +$ 17, TABLl.DIV.2, or 
TABLLAND.$FFFE. If the symbol is 
in your Assembly listing, ZBUG will 
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find it from the symbol table and u e it 
in any expression with any allowable 
operators. 

You can also input in symbolic form. 
If you wanted to change a location 
that currently pointed to T ABL I to 
TABLI + 2, for example, you'd have: 

POI Tl TABLI TABL1 + 2. 

ZBUG allows a great deal of flexibili­
ty in input and output formats. You can 
display memory in the byte mode (one 
byte at a time), word mode (two bytes at 
a time, as in addresses), mnemonic 
mode (disassembly), or ASCII mode, 
and in numeric form or ymbolic form. 
The input and output number bases can 
be octal (base 8, not too useful), 
decimal, or hexadeci mal. You can enter 
data in mixed formats. ZBUG shines in 
this area . 

With the exception of the Find com­
mand , I can't think of much to add to 
ZBUG. Oh, sure there are big system 
feature such as tracing and snap hots 
that might be helpful, but the current 
features fulfill most Assembly-language 
needs. 

Cassette-based System 

If you have a ca sette-ba ed system, I 
definitely recommend EDTASM + , 
with no restrictions . It wi ll be the stan­
dard for the Color Computer. 

If yo u are a beginner, ypu'll find the 
EDTASM + manual adequate in the 
operation of EDTASM +, but cori1­
pletely inadequate in descri ptions of the 
6809E instruction set and how Lo pro­
gram. You'll need a good CC-oriented 
Assembly-language book on 6809E 

programming. 
If you are an intermediate-level As­

semb)y-language programmer, you' ll 
find the EDT ASM + ea y to work with, 
hi ghly ·interactive, and generally 
adequate. 

If you are an advanced programmer 
on a cassette-based system, you will 
be continually griping about ED­
T ASM + 's omissions but you'll use it 
anyway. 

Disk-based Systems 

I hope Radio Shack comes out with a 
disk-based version of EDT ASM + by 
the time this hits the stands. If not you 
can always check out other editor/ as­
sembler or use the inevitable patches to 
EDT ASM to provide a disk capabi l­
ity (as Apparat did to the original ED­
TASM for the Model I).• . 

THESPECIALS 

COLUMN 

C. ITOH F-10 $1339 

5 MEG HARD DISK 
W/ DOS (MOD Ill ONLY) 

$1649 

Offer Ends October 31, 1982 

FOR ORDER ONLY CALL TOLL FREE 

1-800-633-2252 


EXT. 720 


BARGAIN 
EXPANSIOM INTERFACES 
l.NW RESEARCH: 
BARE BOARD >69 W/ GOLD >95 
/.'ETAL CASE S55 
1'SSM/Tsr/ G<:x.D/ CNlUJCASE 1349 

MICRO DESIGN: 
MDX·2 BARE 169 ASSl"JTST >349 
MDX· J BARE 169 ASS/"JTST >299 
ALUM. C...SE FOR MDX·2 M5 

HOLMES E!'G. AD(}i!j MDIORY 
J2K W/RN'o >79 48K W/ RN'o >129 

DISK DRIVES 
&.SF 40 TRACK S/ S >215 
TANDON 100·1 40 TRACK SIS •225 

N;.. ELECTRO ICS 
5 MEG HAR D DISC W/ DOS >1679 

PRINTERS 
CENTRONICS 739 M99 
C rTOH F JO PAR 11365 
C rTOH PROWRrTER PAR >469 
EPSON MX-80 >435 MX-80/ FT 1559 

PRICES 
NEC 802J CAU 
SMrTli CORONA TP· I ' 1695 

CRT MONITORS 
M\DEK 
Bf; W JOO 189 
GREEN >159 
COL.OR '359 
RGB MJ9 

MODEMS 
MlCROPERIPHERAL 
MODE.L VIQ/COLOR >JB9 

ANCHOR Af!TO'V-TION: 

SJGN.A.1.1'\AN DIR CONN >8 


T1'8-80 CONATIBLES 
PMC-81 >565 
U'!W-80 11m 

SOFTWARE 
LAZY WRITER >1 59 
ELECTRIC WEBSTU! Sl 49 
MAXI /'11\J'\AGER 189 

MICHIGAN RESlDENTS ADD 4'JI. TAX - CALL FOR POSTAGE - PRICES ARE DISCOUNTED FOR C...SH AND MONEY 
ORDERS (NOW CERTIFIED CHECKS ALLOW J WEEKS TO Cl£ARJ - MASTERCARD!; VISA ADO J'JI. - NO C OD. - MAIL 
ORDER ONLY 

8VESPACOMPUTER OUTLET "5
' 

16727 Patton, Detroit, Ml 48219. (313) 538 l l 12 

WELCOME TO THE NEW KID ON THE BLOCK! 

BAUDY HOUSE COMPUTER PRODUCTS 
GRAND OPENING SPECIALS 

DOSPLUS singl e or double density $115 .00 OR HOW ABOUT BOOKS 
SUPER UT + MOD VJ 35 .00 

DOS RANDOM ACCESS AND BASIC FILES $24.95NOW HOW ABOUT GAMES 
MOD 111 ROM COMMENTED 19 .95 

ALIEN DEFENSE MOD YJ $17.95 $14 .95 TRSDOS COMMENTED 19 .95 
BOUNCEOIDS MOD YJ 17 .95 14.95 
ASYLUM MOD YJ 1 5.95 13.95 MX-80 Ribbons NEW!!! 14.00 each 
FORBIDDEN PLANET MOD YJ 32 .9 5 N/A 
FORBIDDEN CITY MOD YJ 32 .9 5 N/A We have a full line of color computer programs. 

Disc Tape 

CALL o r WRITE 
313 -683-8388 Order Line BAUDY HOUSE COMPUTER PRODUCTS 
313-683-5076 Data Line 950 Scott Lake Road 
Ml res idents add 4 % sales tax Pontiac, Ml 48054 

All ord ers ad d $3 .00 for shipping and hand ling . 
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The facts. 

And nothing but the facts. 


E n. 
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Our MX Series printers are the best-selling 

dot matrix printers in the entire world. This 

is why. 


Fact One: We've got your type. 

Epso n invented correspondence quality 

printing. And we still do it better than any­

body. 


But more importantly, we do more of it than 
anybody. On every Epson MX printer, you 
get a choice of sixty-six different type styles, 
including italics, a handy subscript and 
superscript for scientific notation and small 
print, enough international symbols to print 
most Western languages, and one-pass 
underscore . All in a tack-sharp, easy-to-read 
9x9 matrix with full descenders . 

If print quality is important to you, your 
next printer is an Epson. 

Fact Two: Ultra-high resolution graphics. 
There simply is no higher resolution graphics 
than GRAFTRAX-PLUS. And it comes stan­
dard on every MX. 

You get bit image graphics free of wander, 
walk and jitter; graphics with blacker blacks 
and better definition because you can pre­
cisely place a dot at any of 25,920 positions 
inside a square inch (that's 120 DPI h x 216 
DPI v); graphics that make our printers rival 
plotters. 

If graphics is what you want, your next 
printer is an Epson . 

Fact Three: Feature shock. 

The Epson MX Series is packed with the fea­

tures printer fanatics want most. A bidirec­

tional print head with logical seeking of the 

shortest line. Programmable tab, form length 

and right margin . Top of forms recognition. 

Skip over perf. Software printer reset. True 


backspace. Self test. The world's only dispos­
able print head. And more. Lots more. On 
our MX-100 and MX-80 FIT, you even get 
both friction and tractor paper feed. 

If you want performance, your next printer 
is an Epson. 

Fact Four: Incredible reliability. 

Epson MX Series printers are the most reli­

able printers ever made. And the reason is 

precision. 


Take a look inside one and you'll under­
stand. Notice the simpl icity, the fit, the 
finish. That's why Epson has an out-of-box 
reliability rate others can only envy: 98%. 
And why our mean cycles between failures 
(MCBF) i over five million lines. 

The whole package is neatly wrapped in a 
rugged plastic injection-molded case de­
signed to look good - and stay looking good. 

If you want a printer that works, and keeps 
on working, your next printer is an Epson. 

Fact Five: World's best seller. Period. 
Within months after we introduced the Epson 
MX-80, it was the best selling dot matrix 
printer in the world. It still is . Not because of 
anything we said, but because tens of thou­
sands of computer enthusiasts went out and 
did some . erious comparison shopping. They 
decided it was the best printer for the money 
they could buy. And who are we to argue? 

If you want the world's best seller, your 
next printer is an Epson . 

Fact Six: Quality dpesn't cost more. 

Don't take our word for it. Check it out. Look 

at what they give you. Then look at what we 

give you. Then look at the price. 


There is only one logica l choice. Epson. 
And that's the truth. 

Your next printer. 

"In my judgment, EPSON
this is the EPSON AMERICA,.INC. ,..91best pri n te r 

you can buy." 
 COMPUTER PRODUCTS DIVISION 

3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140 
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Heat Stress Index 

by Donald B. Heckenlively 

T. Adams 
S. R. Heisey 
S. Mingela 

D
oes your job get you hot under the collar? 
This program determines whether the heat from 
your workplace is harmful to your health. 

Many workplaces impose a physio­
logically st ressfu l heat load. Sometimes 
the stress is subtle-rooms on the south 
side of a glass-walled building can be ex­
posed to enough solar thermal radiation 
to make them uncomfortable. More of­
ten, though, the hea t load is obvious­
high temperatures "come with the terri­
tory" for bakeries, steelworks, glass 
factories, and similar industries . People 
exposed to these conditions should 
know when their environment is merely 
uncomfortable and when it is thermally 
hazardous. 

The Heat Stress Index (HSI) was de­
veloped by Belding and Hatch (Heat­
ing, Piping, and Air Conditioning, vol. 
27, pp. 129-136, 1955) to assess levels of 
human heat stress using easily measured 

The Key Box 

Model I or Ill 
16K, 32K 
Cassette or Disk Basic 
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environmental factors and an estimate 
of work rate. 

Application of the index is cumber­
some, because its calculations are com­
plicated, so programming the calcula­
tions was an obvious step. 

The HSI program described here 
offers diagnostic and optimization 
graphing. 

Background Information 

A stable body temperature results 
from a dynamic balance between fac­
tors of heat gain and heat loss, so that: 

L'. H = M ± CD ± CV ± RD - E 

where 

L'. H change in body heat content 
M metabolic heat production due 

to work 
CD thermal conduction 
CV thermal convect ion 
RD thermal radiat ion 

E evaporative heat loss. 

When L':.H = 0, body temperature is 
constant, and the person is in thermal 

balance. Physical work and exercise 
produce heat (M), which can be a 
significant so urce of heat stress during 
prolonged or intensive exertion. 

Heat is transferred by conduction 
(CD) between objects in contact with 
one another, if they are at di fferen t 
temperatures. For example, if the sur­
face of an object is cooler than that 
part of the body with which it is in con­
tact, then the person loses heat. If the 
object is warmer, then the person gains 
heat , even to the point of raising tissue 
temperature enough to produce dam­
age and pain . Heat exchange by con­
duction isn't evaluated in the HSI, 
because it usually is not a major factor 
for heat stress in humans. 

Convection (CV) differs from con­
duction in that air that has been heated 
by the body can rise to be replaced by 
cooler air. Forcibly circulating air that 
is cooler than skin plays an important 
ro le in body heat loss by convection . It 
can be a significant sou rce of heat gain 
if the air is warmer than the skin. 

Radiation (RD) is the exchange of 
heat as infrared energy from a warm 
surface to a cooler one. It is an impor­
tant source of heat gain for steelwork­
ers, for example, who are exposed to 
hot surfaces of furnaces . 

Evaporation (E) is only a means of 
heat lo s, because heat is absorbed as a 
fluid changes from a liquid to a gas. 
For this reason, the evaporation of 
sweat (or any other liquid on the body 



surface) carries away heat. Evapora­
tion requires, however, that the vapor 
pressure of the air be le s than that at 
the body surface. Most people have ex­
perienced the discomfort of a muggy 
day when . weat doesn't evaporate 
readil y. Many factor interact to influ ­
ence net heat exchange. For example, 
increasi ng air flow not only increases 
heat transfer by convection, but it also 
increases evaporation, as felt by the in ­
creased cooling effects of a fan, even 
on a humid day. 

Calculations for the HSI assume 
that evaporative heat loss must offset 
heat load ing from other sources to 
main tain a stable body temperature, 
that is: E = M + RD + CV, and 

HSI = 100 . Evaporation needed for stable body temp. 
Evaporation possible under the conditions 

The HSI is calculated on the bas is of 
five factors: dry-bulb (ambient) temper­
ature, wet-bulb temperature, globe 

BTU/ hr Walls 

2400 *700 

temperature (a measurement of thermal 
radiation), air flow, and heat produc­
tion due lo physical work (see Fig. 1) . 

Figure 2 relates an HSI score to the 
severity of the physiological strain . If 
the HSI i less than 100, an individual 
may be uncomfortable but is st ill ab le to 
maintain body temperature. If HSI ex­
ceeds I00, heat cannot be lost fas t 
enough to keep body temperature con­
stant, and safe expo ure time is limited. 

Using the Program 

When you execute the program, the 
first video screen panel gives an intro­
ductory tatement and then requests 
either metric or English units. Sub e­
quenl input prompts and the output 
are consistent with the declared units 
system, although there are opportuni ­
ties later in the program for redes ignat­
ing units. Input data arc assu med to be 
based on actual mea urements, so er­
ror traps are minimal at this stage . 
Figure 3 show the input fo r a typical 
evaluation . 

Ac tivity 

Hardest sustained work 

2000 ~ 580 Intermittent heavy lift ing. pushing or pull ing (e.g .. pick and 
shovel work) 

~ 
heavy 
work ~ Standing with moderate work at machine or bench with some 

walk ing about . or walking about wit h moderate lifting or '~ f
moderate 800 

work 

700 

600 

light 
work 500 

400 

300 

200 

pushing 

Sitt ing with heavy arm and leg movement 

Standing doing light work at bench or machine with some 
walking about 

200 

Sitting with moderate arm and leg movements (e.g .. driving a 
car). or standing doing light work at machi ne or bench 

150 	 Si tt ing with moderate arm and 1runk mo,·eme r ll ~ (e .g .. desk 
work, typing) 

Sitt ing quiet ly 
100 

Sleeping 

Fig. ! . Typical heat production rates for an adult male. Modified from The Etiology, Preven­
tion, Diagnosis, and Treatment of Adverse Effects of Hea t. TB MED 157/ NA VMED 
p-5052-S/ AFOSH, Std. 161-162, Washington. DC, 1978. 

Output (Fig. 4) is divided into three 
video screen panels. The first panel 
ummarizes test condi tions, presents 

the HSI, and describes its severi ty. If 
the HSI exceeds 100, a nominal sa fe ex­
posure time is given. At the end of the 
fi rst panel, options are provided for 
either continui ng to the second panel, 
terminating output, or recycling to the 
input phase. The second panel shows 
the relative importance of each avenue 
of heat transfer and its percentage of 
the total heat load. The third panel 
presents a diagnostic analysis of the 
test and recommendations for reduc­
ing heat strain. 

Optimization Graphing 

After the diagnostics output, the 
program provides an option fo r assess­
ing the effect of each of its factors. HSI 
can be plotted as a function of air flow, 
relati ve humidi ty, or radiant tempera­
ture. Indiv idually plotting each en­
vironmental facto r provides a basis fo r 
predicti ng optimal changes that will 
alleviate net heat stress. For example, 
in Fig. Sa, increases in air flow above 
600 ft. / min . would have little addi­
tional effect on reducing HSI. 

Error traps set a range for each vari­
able. For example, minimum air flow 
is 20 ft./ min . (0.12 m./sec.). Maxi­
mum air flow is checked only to ensure 
that it is greater than thi so the graph ­
ing routine functions properly. Rela-

HSI 

100 

90 

80 

70 

60 

50 

40 

30 

20 

IO 

0 

Level of Thermal Strain 
Exceeds tolerancc-

Li mit exposure 

Maximum tolerance 

Very severe 

Severe 

Mild 

None 

Fig. 2. Hem Srress Index (HSI) e11aluatio11. 
Modified f rom Beldin~ and Hatch (H eat­
ing, Pipin g, a nd Ai r Cond it io ning, 
27: 129- 136, 1955). 
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~ FOR TRS·80 MODEL I OR Ill "" 
IBM PERSONAL COMPUTER 

* MORE SPEED 
10- 20 l lmH Inter than ln terpre1ee1 BASIC. 

• 	 MORE ROOM 
very compact complied code plus VI RTUAL MEMORY 
mekH your FIAM 1c1 larger, Vatlable number of b lOC.k 
bu lfeJs. 31·CP'lar.-un1Qu& wordnames u'e only 4 Dyl n In 
l'leader ! 

* 	MORE INSTRUCTIONS 
Add YOUA commands to Its 79·ST A.NOARD·plus 
lnslr~c tlo n !!Il l 
Far more complete than most Forthlll: single & double 

fd!~::~~~ 1:~~·~w'~~~0;~·;g,'~7°o,ciOOk1·1 ~1,~~r~~~ f~~~y1. 
* 	MORE EASE 

Exee11 en.1 lull-screen Ed llor, st ructu red & modular 
pro gramming 
word Harch utility 
THE OTEPAO le tter wrHer 
Qp1 lmlucf for your TflS·80 or IBM wlth keyboard repeals. 
upperlto wer case dlsplay driver, lull ASCII 

• 	 MORE POWER 

Fottn operating sys1em 

Concu r1ent ln1erpra tor ANO Complier 

VI RTUAL HO for video and printer, di sk and tape 


~~i'il~i~0Jr'~~:~dA~~sekr:;l~~1 8a~~~rd 
1zaoAuemt>l er also ava1tao1e lor TRS -801 

ln1er mr:w: 35- to 80·tracK chsk ori ... es 

IBM can 1ead. wrlle and run M.3 d isks 

M.3 can read . wri te anel 1un M. l disks 

m!JiJfJ§FORTH 

THE PROFESSIONAL FORTH SYSTEM 


FOR TRS-80 & I BM PC 

(Tnousanas o t sy st ems In use1 

MMSFORTH Disk Sys tem !requires 1 d1$k d11v@. 32K RAM t 
V2.0 lor Fl a(hO Shae~ TRS ·80 Model I o r Ill $129.95. 
v 2 1 tor IBM Personal Compute, 180·LOI screen) S249.9S · 

AND MMS GIVES IT PROFESSIONAL SUPPORT 

Sourc.e c:ooe t1rov1ded 
MM SFOR TH ews1e11er 
Many oemo p,oorams aooara 
MMSFOR:TH Usor GtOtJPS 

1nel(oens1ve uograoes 10 tates1 version 
Prng ramm1ng slalf can prov1ae aOY•c.e. mocJ•flc:a11on~ ano 
cus!om 01ograms . lo 111 YOUR need$ 

MMSFORTH UTILITIES DISKE.iTE includes FLOA flNG POI T 

MATH [BASIC ROM routines plus Comple:ir: n umrK!:rs, ~octan . 

Qular -?01ar cooro1na1e conve1s1ons. Degrees mode. more1. a 

powerlvl CROSS·REFEAE CEA 10 11s1 fon h words Dy bloc k 
ana line. plus (TRS.801 a luli Fotlh·Style Z8() assem1:>101 
jtei:uwes M .1SF'OFHH 11'2 0. 'dtlYt!' .& 321( RA MI S39.95 " 

FOR.lHCO .1 communications oackago orov1des RS 232 
c11... {H , oumD 1e1m1na1 mo<le 1ransler ot FORTH Dtocks. ancJ 
Ms! modo 10 opera to a remo10 FORTHCOM syslem (1equues 
MMSFORTH V20. 1 drtve & 32K RA. M t $39.95 " 

THE DATAHANOLEA a verf last tlataoa~e mana9ernent 
sysl m Qperable by non·Dr<:>grammers HeQu1res MMSfORfH 
V2 0, 1 drive & 32K RAM ~ SS9.9S" 

FORTHWRITE ras1. powerr'IJI wDftl p1ocessor wleas.v key· 
s1 rokes. Helo sc reens. manu<tl & ciemo hies Full pros:iort1ona1 
wl labs , ou1denflng Include Olher blocks, documents. key· 
Doara 1oputs. DATAHANDLER t1elds- 1doa1 lo1lo1m 1e11e1s 

jf6QUllOS .~MSFORTH V2 0 2 orives & 46K. RAM j $175.oo · 

MM SFORTH GAMES DISKETTE 1eal 11me g1aph1cs g boa'd 
g ames wlsource code Includes BAEAKFORTH , CRAS H· 
FORTH. CRYPTOOUOTE , FREEWAY !IRS-801. OTHELLO & 
TICTACFORTH (reouues MM SFORTH V2 0 . 1 duve & 32K RA A) 

S39.9S• 

Other MMS FORTH produc l s under development 

FORTH BOOKS AVAI LABLE 

MM SFORTH USERS M A NUAL • wl o Appendic es SH .SO" 

STARTI NG FO RTH - Desi' $ 15.95. 

THREADED IN TERPRETIVE LA NGU AGES • advanced. 
ana lysis or FORT H 1n1ermJIS $18.95 • 

PROG RA M DESIG N & CO NSTRUCT ION • 1n1fo to st1uc tureC1 
01or;pamming , good lor Forlh $1 &.oo· 

+FOAT H·79 STAN DARD MANUAL ottrc1al rePe1ence lo 
79·STANDARO word sel , otc S1 3.Sl 5" 

FORTH SPE.CIAL ISSUE, BVTE Magazine (Aug 1980} • A COi· 
lec:101 's 11em 101 For1h use's and begmners S4 .oo • 

• • ORDE RI NG INFOR MATION SoHware prtces mcluele 
manuals and reQuue s1gnmg ol a smgle computer license 101 
one.person suppo11 Oescut>e your hatdware Add $2 00 SIH 
plus. $300 pt>r MM SFOATH and SI 00 ptor add111onal bOok, 
Mass orde rs add 5°1. 1a 11. Fo1e1gn orders adcJ 2011. UPS COO. 
VISA ancJ MIC accep led. no unpaid purchase ordets 01 rel unds 

Sen.a S ll SF to r /f f:f! M ..ISFORfll rfl form,1J•or1 

Gooa Clcr11e1 s s0ttg f1I 


Gel M tSFO.RlH prooucts ftom you1 
comoulei dt!ater 01 

MIL LER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 

(617) 653-6136 
v' 137 ,. 

Program Lis1ing 

1100 	 H U M A N H E A T S T R E S S I N D E X ( H S 1 ) 
110 ' 	 D. B. HECKENLIVELY, T. ADAMS, S. R, HEISEY, & S. MINGELA 

HILLSDALE COLLEGE, MICHIGAN STATE UNIVERSITY, AND FORD 
MOTOR CO. 
VERS I ON II .2 - 9/81 

120 ' 	 ADAPT ED AND EXPANDED FOR TRS-80 FROM A PROGRAM FOR THE 
HP 41C BY ADAMS, MINGELA, AND HEISEY 
NO. 00755C, HP USER'S LIBRARY 

130 ' CORRESPONDENCE ON PROGRAM DIRECTED TO: 
DR. D. B. HECKENLIVELY 
HILLSDALE COLLEGE, HI LLSDAL E, MI 49242 

140 ' 	 PROVID ES "H EAT STRES S INDEX" (HS I ) AND NOMINAL 
EXPOSURE TIME, AS WELL AS CERTAIN INTERMEDI ATE 
CALCULATIONS AND PROJECTI ONS OF CH ANGES I N 
PARAMETERS 

150 1 	 PRI NCIPAL REFERENC E: 
BELDI NG & HATCH, 1955. IND EX FOR EVALUATING HEAT STRESS 
I N TERM S OF RESU LTING PHYSIOLOGICAL STRAIN. HEATI NG, 
PIP I NG, AND AIR COND. 27:129-136. 

160 I 

Listi11~ contmues 

(a .) Introductory panel calling for units and input : 

HUMAN HEAT STRESS 

THIS PROGRAM CALCULATES A ' HEAT STRESS I DEX ' (HSI) AND NOMI A L 
EXPOSURE TIME FOR A PART ICU LA R SET OF E VIRONM E TAL A D WORK 
CO DITIONS. 

DATA MAY BE ENTERED IN METRIC OR E GLISH UNITS. 
(SPECIFY: <M>ETRIC OR < E> GLISH)? E 

ENTER DRY BULB TEMPERATURE (DEG. F)? 85 
ENTER WET BULB TEMPERATURE (DEG. F)? 80 
E TER GLOBE TEMPERATU RE (DEG. F)? 90 
ENTER AIR VELOCITY (FT/ M IN)? 50 
DO YOU NEED HELP TO ESTIMATE WORK RATE? 
(ENTER: < Y>ES OR <N>O)? Y 

(b. ) Optional table of work in BTU/ hr or Watts: 

RTU/HR WATTS • • ACTIVITY•• 

2400 700 • HARDEST SUSTAINED WORK 

2000 600 • INTERM ITTENT HEAVY WORK 
(LIFTING, SHOVING, PULLING) 

1600 500 

400 •STANDING, MODERATE WORK 
1200 (MODERATE LIFTING, ETC) 

300 • SITTING, HEAVY ARM & LEG MOVEMENT 
800 •STANDING, LIGHT WORK 

200 • SITTING, LIGHT WORK (E.G., DRIVI G) 
400 • SITTING QUIETLY 

100 
• SLEEPING 

200 (PUSH SPACE BAR TO CONTINUE) 

(c.) Continuation of input to get work rate: 

DRY BULB TEMPERATURE 85 (DEG. F) 
WET BULB TEMPERATURE 80 (DEG. F) 
GLOBE TEMPERATURE 90 (DEG. F) 
AIR VELOCITY 50 (FT/ MIN) 
ENTER ESTIMATED WORK RATE (BTU/HR)? 700 

Fig. 3. Inpur for a represenrarive case swdy. These condirions miglu be encounrered in a co111­

111ercial k irchen wirh poor venrilarion. Warer vapor give11 off by rhe cooking would ele11are 
re/alive humidiry . Air flo w is low due ro poor venrilarion and air remperafllre is high. S1oves 
a11d ovens presenr a radianr heal load. 
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After three years ofselling 
my Model I and Model m 
programs,l've earned back 
mydevelopment costs. 
SoIcan lower the price. 
Now I'm offering my Model I and Model III 
programs for $75 each. 

They've been checked out by thousands of 
TRS-80* users, most of whom get in touch with me, 
Irwin Taranto. Thousands of phone calls later, these 
systems are completely developed, checked out, 
glitch-free. 

When people call, we've heard all the questions 
and we can answer them right off. I don't have to 
get on the phone and work through problems like 
I used to. 

Since I'm getting off so easy, the least I can 
do is drop the price - 50% for Ge11eral Ledger, 
25 % for the rest . 

These are my Model I and Model lil programs: 

Accounts Payab le It links to the General Ledger, 

calculates and prints checks and makes reports. 

It's an invoice-linked system. 

Accoun ts Receivable It keeps track of billed 

and unbilled invoices, open and closed items 

and aging. It prints statements and links to 

the General Ledger. 

General Ledger It keeps track of data by month, 

quarter, year and the previous three quarters . 

It even includes a Cash Journal. 

Inventory Control It gives an immediate read­

out on any item inquiry, including quantity and 

dollar total. 


.,.. See List of Advertisers on Page 455 

Accounts Payable 

Accounts Receivable 

rim
General Ledger 

Inventory Control 

Invoicing 

Payroll 

Add $4 .50 per order for handling 

6% tax (Cali fornia only) 

. AMOUNT ENCLOSED · ~----~ 

Invoicing It prints your detailed invoices 

and links to Accounts Receivable and the 

General Ledger. 

Payroll It keeps the files, computes pay and 
deductions, prints forms and checks, figures 
taxes, overtime and piecework pay in any state 
tax routine, and prints the 941-A and W-2 forms. 
They're all yours, for $75 each. You also need 

documentation when you run our systems. The 
Osborne books - one for Accounts Payable and 
Receivable ,one for General Ledger, one for Payroll ­
cost $20 each. Our invoicing book costs $10. 

Just send me the coupon, or call us toll free. 
We'll ship within 48 hours. . 

I 
I 
I 
I 
1,. 

If you need the books, add $20 each. The invoicing book is SJO. I 
Mastercharge u Visa Cl No. Expires__ 

:J Please send me information on o ther Taranto business I 
programs. including TRS·BO Model II accounting systems. 

I 
Company name ________________ 

I'Address ___________________ 

Ci ty / State / Zip _________________ I 
Taranto I 

& ASSOCIATES, INC. I 
The Total System Store,'" 121 Paul Drive, San Rafael , 

CA 94903. Mail ipquiries to P.O. Box 6216, San Rafael , . I 

CA 94903. Outside California, toll free (800) 227-2868. 


L ~~mia, (415)~-~o._______ _J 

"A trademark of the Tandy Corporation .,.70 
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t~@.fil.l~ "'' wi>h: ;;,~ 
you had a better program­

ming language, PASCAL 80 may 
be the language you dream about. It is 
a compiled language, faster, more ac­
curate and easier to modify than Basic. 
Yet it is so easy to use that you can 
forget the hassles and diskette spinning 
of other compiled languages, including 
other versions of Pascal. 

Now you can create your own com­
mand files that execute from DOS 
without having to load a language into 
the computer first, but do it with far less. 
work than machine language. You can 
sell your compiled programs without any 
royalty payments! 

Although designed for teaching and 
ideal for that purpose, PASCAL 80 also 
allows serious applications with a full 
fourteen digits of accuracy, even on log 
and trig functions! 

Both random and sequential access 
fi les are supported, without cumber­
some format statements. 

PASCAL 80 ·offers most of the 
features ofi SO Sta(\dard Pascal as well 
as a numoet' of useful extensions, in­
cluding CUs, PEEK, ROKE, CALL and 
graphics oommands. Pascal 80 exten­
sions indude the use: of READ and 
WRITE ·"4th, reco.r~ oriented files, 
ELSE !tn-Yt1A-Sg,..state11.lents, and other 
useful ~ftrres. · 

PASCAL 80 allows you to create files 
on the .TRS-80® Model 1, Model IJI, 
LNW-80, PMC-80, or LOBO MAX-80 
that will run on any of the other 
machines under TRS-DOS®, LOOS, 
NewDOS, NewDOS 80, DBL-DOS or 
DOS Plus . 

PASCAL-80 
PASCAL 80 is used in dozens of High 

Schools, Colleges, and Technical 
Schools, and has been favorably re­
viewed in Byte, Creative Computing, 
and other magazines. 

You get all of this at a bargain price of 
only $99 plus $2 shipping. If you call and 
order by MasterCard or VISA, we will 
even credit you $I for the phone call. 
Call or send your check today! 

N~W CLASSICS S0FTWARE 

~ 239 Fox Hill Road ~ 
~ Denville, NJ 07834 ~ 

(201) 625-8838 ..-255 

TRS-80" and TRS-DOS arc trademarks or Radio Shack, 
LNW-80 or LNW Research. PMC-80 o f Personal Micro 
Compulers, LOBO, LOOS, and MAX-80 or Lobo SyS<cms, 
DOS-Plus of Micro Systems Sortwarc, NcwDOS and 
NcwDOS 80 of Apparai. and DBL-DOS o f Pcrconi . 
PASCAL 80 is a trademark or New Classics Soflwarc. 
Poinl<r Variables, Varian! Records, NEW , DISPOSE, 
WITH, GET, and PUT arc no1 implcmcncd in PASCAL 80. 
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INITIALIZE 

170 	DIM TOB(2) ,TWB(2) ,TG(2) ,VEL(2) ,M(2) ,CV(2) ,RD(2) , EREQ(2) , 
EMAX(2) ,TP$(2) ,VL$(2) , WK$(2) , VL(2) ,VH(2) ,V7(2) ,V8(2) ,TL(2) r 
TH(2) 1 T7( 2) ,T8(2) , T5(2) , T6(2) 

180 TP$(l)="OEG . C": TP$(2)="DEG. F" 
190 VL$(l)= "M/SEC": VL$(2)="FT/MI N" 
200 WK$(l)="WATTS" : WK$(2)="BTU/HR" 
210 Wl$ =" i### , i % %": W2$="#1# 1 . ## ": W3$="1# ##,I %" 
220 B$=CHR$(135)+STRING$(4,131): Bl$=CHR$(135)+STRING$(8,13l)+CH 
R$ (139) 
230 Al$=CHR$(149): A2$=STRING$(4 ,4 5)+CHR$(43) : 

A3$=CHR$(157): A4$=STRING$(4rl40)+CHR$(156) 
240 I 

INTRODUCTION & INPUT 

250 CLS: PRINT,"HUMAN HEAT STRESS" 
260 PRINT"THIS PROGRAM CALCULATES A 'HEAT STRESS I NDEX ' (HSI) AN 
0 NOMINAL 
EXPOSURE TIME FOR A PARTICULAR SET OF ENVIRONMENTAL ANO WORK 
CONOITIONS.":PRINT 
270 PRINT"OATA MAY BE ENTERED IN METRIC OR ENGL I SH UNITS ." 

Li.s tin~ <'0111i1111es 

(a.) Summary of the condi1ions, with HSI and exposure time: 

••CONDITIONS•• 

DB TEMP: 85.0 DEG. F WBTEMP: 80.0 DEG. F 
GLOBE TEMP: 90.0 DEG. F AIR VELOCITY: 50.0 FT/ MIN 

WORK RATE: 700.0 BTU / HR 


HEAT STRESS INDEX (HSI) = 145.01 

a 	 a a a a a a a a a 
0 	 10 20 30 40 50 60 70 80 90 100 

I 	 I I I I 11 
EXPOSURE: EXCEEDS MAXIMUM TOLERANCE 
EXPOSURE TIME: I HR 17 MIN 


DO YOU WANT INTERMEDIATE CALCU LATIONS? 

(ENTER: <Y>ES OR <N>O)? Y 


(b .) Intermediate ca lculations and partitioning of heat load: 

INTERMEDIATE CALCULATIONS 

EVAPORATIVE HEAT LOSS REQUIRED FOR THERMAL BALANCE 626.0 BTIJ/HR 
MAXIMUM EVAPORATIVE LOSSFORCONDITIONS: 431.7 BTU/ HR 

RADIANT HEAT LOSS -6. I BTU/HR 
CONVECTIVE HEAT LOSS -68.0 BTU/ HR 
INTERNAL HEAT 700.0 BTU/ HR 

RELATIVE HUMIDITY 80.5 0/o 
PARTITION OF HEAT LOAD: 

DUE TO RADIANT EXCHANGE - 1.0% 
DUE TO CONVECT! VE EXCHANGE - 10.91t/o 
DUE TO WORK LOAD 111.80/o 

(HIT SPACE BAR FOR DIAGNOSTICS) 

(c.) 	 Diagnostics outpul with recommendations: 

ANALYSIS AND DIAGNOSTICS 

RELATIVE HUMIDITY IS VERY HIGH, AMBIENT TEMPERATURE MAY BE 
CALLED WARM, WORK LEVEL IS MODERATE, AND AIR FLOW IS SLIGHT. 
THE RESULTING HSI (145.01) IS IN AN INTOLERABLE RANGE. 
CONDITIONS MAY BE IMPROVED BY : 

REDUCING RELATIVE HUMIDITY 
REDUCING AMBIENT TEMPERATURE 
INCREASING AIR FLOW 

OPTIONS FOR FURTHER ANALYSIS: 
(0) = END ANALYSIS 
(I) = SYSTEMATICALLY VARY ONE CONDITION 
(2) =CHANGE CONDITIONS AND TRY ANOTHER ANALYSIS 


(ENTER: 0, I, OR 2)? I 


Fig. 4. Output Panels for the Case Study in Fig. 3 
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I've paid off 
the costs on my 
Model II TRSDOS* 
systems, too. 
So now they:'re 50% 
cheaper. 
A couple of months ago, I realized I'd paid 
off the development costs on my Model I and 
Model III programs. I could lower the price 
without cutting back one bit on my support. 

The response was fantastic . Enough so that 
I can do the same for the TRSDOS versions 
of my Model II/16 programs. 

These are my systems, and my new prices. 

General Ledger 
It gives year-to-year comparisons in dollars 
and percentages. It figures budgets and even 
has a- report generator. It was $299, it's now $150. 

Accounts Payable/Purchase Order 
It generates purchase orders and posts the items 
to payable when the goods come in. It calculates 
and prints checks and aged ledger reports, 
linking fully to the General Ledger. Was $349, 
now $175. 

Accounts Receivable 
You can choose either an open item system or 
a balance forward system which works on a cash 
or an accrual basis. The open item system does 
invoicing and sales analysis by product code and 

" See List of Advertisers on Page 455 

figure in salesmen's commissions. They both 
generate mailing lists by customer code and 
zip code for up to 2000 customers. Open Item/ 
Invoicing was $349, it's now $175. Balance 
Forward was $399, it's now $200. 

Payroll/Job Costing 
A huge capacity. It accommodates up to 300 
employees in multiple departments, with any 
state tax routine. It also figures piecework, 
overtime and tips. Was $299, now $150. With job 
costing option, was $399, now $200. 

Inventory Control 
It stores up to 5000 items. It reports by vendor, 
tells you when you're ollt of stock, or when you 
need to reorder. It updates price or cost automat­
ically and integrates fully with my invoicing 
system. Originally $399, now $200. 

These programs all work with one, two, three 
or four-drive and hard disk systems. They're 
designed to integrate with the General Ledger, 
and, where it helps, with each other. 

They also get what I firmly believe is the 
most thorough support in the microcomputer 
industry. If you have a problem, call us and 
we'll straighten it out. Even if I have to do it 
myself, personally; right there on the phone. 

Michael Tannenbaum, the "80 Accountant" 
thought my systems were "a very impressive 
product at a very reasonable price:· Even when 
they cost twice as much as they do now. 

Just call, and take advantage of me. 

,,70 Taranto 
& ASSOCIATES, INC. 

121 Pau l Dnve. San Rafael CA 94903 

OUls1de California . loll free (800) 227-2868 . In Ca liforn ia. (415) 472 ·2670. 


' A t1adomark o f th~ Tandy Cmporat 1on 
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------

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

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

1-800-621-4372 

or call l-313-b48-2341 collect lFREE CALLl 


FREE CALL!!! CO"PARE PRICES 1 ! I CALL TODAY 1 ! ! 

vvvvvvvvvvvvvvvvvv 
> Th~ < 
> COMPUTER < 
> P1~c~ < 
vvvvvvvvvvvvvvvvvv 

~TAAN© lWf.fN:R:NCG 
36 North Elk Sandusky MI. 48471 
PARTIAL LISTING! CALL FOR ANYTHING 

==================================== 
! Ord er t Description U Retail ll YOUR* 
J Code# ! of itell U orice U COST ¥ 

======== == ========================== ======== 
0100 1C Co lor Space Invaders rn.95 17 .95 
(l\(1(12[ Space War rn .95 17.95 
1) 1003C Heteori c•d s rn .95 17.95 
I) 11)(14('. Battie Fieet $21.95 17.95 
01005C Space Tr ad er $14. 95 12 . 95 
01(11)6[ Hadness and the Min $1 9.95 15.95 
(l\(H.17C Ghost Gobbler rn .95 17 .95 
OJOOSC Col or Scarf man $l 9. 9:. JS. 95 
01009C Lothar's Labyrinth $14.95 12 .95 
(ll(i\OC Alc atraz II $11. 95 9.ii5 
0101 !C Laser Co1u1and $1(1.95 8.95 
w112c Cosmic Super Bowl $14.95 12.95 
010 13[ Co lor Beman;: a $49,95 39.95 
0150 1C Typing Tutor (tape ut i Ii t y1 $19.95 15.95 
0!502C Hast er Contr oi (tape ut i 1it vl $24.95 !9.95 
01~·03C Nast er Control ll 1di s¥.l $29. 95 24 .95 
015(14[ T2pe Di rectory (tape uti ii tyl $14.95 12.95 
r)l505C Disasse11iJler 68(lq (tai;•e 1 $i4.95 12.95 
01801[: Lower Ca se Opti on l hard~Mei $79.Ci5 69 .9:. 
01801[ HHJO Ribbons iin casei $14.95 7.95 

ii HODEL I ~ Ill l MODEL I ~ Ii! MODEL I ' Ill ** 
018014 Lvnx Telephone Hod e~ $299 239 
(1!50 !4 Bug + (tape uti l i tv) $14. 95 12. 95 
01 5024 Tape Copy lt ape uti lit y) $!4.95 12 .95 
015034 TC IB /MAKE VC (d1 sl:l $49.95 42.95 
0!5t)44 Pos t~an 2. (I (ma i l uti I i tyl $!25 99 
015064 M~-PRO (diskl $24.9:• 19 . 95 

Sames - Sames - 6a11es - Ga~es - Games - Ga~es - Games 
0!0014 Caterp i 11 er !D) lQ. 95/ l7. 9::, !Tl 15. 95/ 13 . 95 
010024 Aiien Defense i0i 19.95/!7 .95 m15 .95/! 3.95 
010034 Fortre~s lDl!9 .95/17 .95 (T)15 . 95/i3.95 
010044 Super Vaders (0) 19.95/ 17.95 !Tl 15.95113.95 
010054 Super Nova 101!9.95 / !7 .95 1Tll5. 95 / 13 . 95 
010064 Galaxy lnvasiordDI 19 .95117.95 (f)\5 .95/13 .95 
010074 Cosmic FighterlD119.95/17.95 1Tll5.ii5/ 13.95 

1-800-621-4372 
lttt COLOR COHPUTER - HODELS 1/111 - HODEL II - HODEL 16 SttS 

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

CALL US - WE SET TO YOU NHAT YOU WANT - FAST - GUARANTEED 

HAJOR CREDIT CAR'S vrt~, tHECK 1 C.O.,,, or ftDNEY ORDER 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 3.00 SHIPPING 

FREE CALL 1 ~ ! CO"PARE PRICES! !! CALL TODAY !!1 ~ 367 
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llslrnJ.! fo111111m!tl 

280 INPUT" !SPECffY : <M>ETRIC OR <E >NGLISH) •; US 

290 If LEF'TSIUS ,l) •"M" THEN UF'=l : GOTO 320 'UF' •UNITS F' LAG 

300 IF' LEFTS(US ,l ) • " E" T HEN UF•2 : GOTO 320 

310 PRINT"ENTER EITHER ' M' OR ' E ', •• TRY /\GAIN" : GOTO 280 

320 	 PRINT 

330 PRINT"ENTER ORY BUI.B TEMPERATURE (" ; TPS(UI') ;" ) "; 

340 INPUT TDB(UF) 

350 PRIN1'"ENTER WET BULB TEMPERA1'URE (";TPS(UF'};")" ; 

360 INPUT TWB!UF') 

370 PRINT"ENTER GLOBE TE~IPERATURE (" ; TPS(UF);")"; 

380 INPUT TG(UF) 

390 PRINT"ENTER AIR VELOC I'rY { " ;VL$(UI') ;")"; 

400 INPUT VEL! UF) 

410 PRINT"DO YOU NEED HELP TO ESTIMATE WORK RATE?" 

420 INPUT" (ENTER: <Y>ES OR CN >O )";YlS 

430 IF l.EF'T$(YlS,l) • "Y" THEN GOSUB 2830 

440 PRINT"EN'l'ER ESTIMATED \YORK RATE (";1>/KS(UF');" )"; 

4 5 0 INPUT M! UF') 
460 

CONVo:llT UNITS FOR CALCULATIONS 

470 	 IF UF• l THEN 480 ELSE 5 40 
Ltlflll /.: t'Offlt1ftll'.\ 

a . The Heat Stress Index as a Func1ion of Air Flow: 

---- ·- ---·----+----+----t----+----+----+----+----+ 
101) - - --- t----·- ---+ - - - - +- - - - +- -- - +- - --+----+-- - -+----+ 
{80 - I --- +···• +·•· • t • - - • +-- • • t • ••• t---- t ·--• t - - ··t· · --t 

I00 - 1--- +-- - - +- - -- t -- - - +- - - - +- - - -+----+----+--- -+- - -- + 
HS I l40 - -1 --+---- +-- -- +- -- - +- - - -+--- -•----+---- +- ---+-- --+ 

! 20 - _!. - ·---- · ---- +- -- -+ - - - - +- -- -t-- --+---- +- ---+- --- t.
ff ::::~:;~::::::::::::::::::::::::::::::::::::::: 
4() - -- -- +----+- - - ~\.a..-.... - +--- -+ ----+ 

20 - ----·----·----·----·----+--!~. .....,....,....,.._,....,....,.."l'""".r""
2,i 216 412 blla 804 r 1too 

AIR FLOW tfl l~!Nl 
I ~ I l ' ANOTHER PLOI, <1 ,, END PLO! ANAL YSISP I 

b. The Hcac Stress Ind ex as a Funt:cion of Relacivc Humidi1y: 

----·----+- ---+----+----t----+-- -- +----t----+- ..... .. 


;~~ :::::::::::::::::::::::::::::::::::::::::-j(::: 
100 - ----+--- -+--- -+- ---+----+----+----·-- /- --+----+ 

HSI 140 - ----+----•----+--- -+----+----+-- ~~+- - - - + ---- + 
120 - ----·-- --·----+----+----· ~·----+----+----· 

~~o : ----•--=~~~:;:::::::::;:::::::::: 
60 -~-- .i. ----+--- -+---- · - ---+----+----+----.i.----+ 
40 - ----+--- -+--- -+- ---·----·----+--- -+----+----·----· 
20 - ----+----+----·----·----+----+-- --+----+----+----· 

...,....,.•..,-.,. t ,....,.. t -r•-r 
o 2b 4b 6b su 1bo 

RELAI IVE HU~IOllY III 

1< 1)' ANOTHER PlOi, <1 >' END PLO! ANALYSIS)? I 


c. The Heal Stress Index as a Funct ion of Radiant Temperature: 

200 - ~~~~: :~:~ : ~~~: :~~~~:~~~~:-:=~~~:~~ :~~~~: ~~~::::::: 
18& .. ·····----····- ... -·--•-·-1---+-·-·+-................ __ • 

I00 - - - - -+ --- -+-- --+---- t .•-f----t- - --+----+----+----+ 

HSI 	 140 - ----+----+ ----+---HJ---·----+-- --+----+----+----+ 
120 - --- -+----+----+ .•~ + ----·---- ·---- + ----+-- -- t -- --+ 
100 - ---·+--·-+-- - ,.r___ +----+----·----+----+----+----+ 

:~ : ::::::::-.:....~:::::::::::::::::::: :::::::::::::::::: 
40 - ----+ .•-+----·----·----+----+--- -+----·----· --- -+ 
20 - --- ~- -+-- -- +-----+----+----+----+- ---t--- - ·- --- +...:,....,....,....,..-.,......._,_.,....,.._, 


6l 76 81 - 9~ IOq 1~0 

GLOBE ltHPERAlURE lDE6. FI 
Iii >' ANDlHEk PLO!. ·'. 2> ' END PLOI ANALYSIS )? I 

Fl.I!. 5. Optil;ni~arion ;! fllf'hing of HSI as a function of l!nvironmental 
conditions. /11 each case, all variables are kept constant at the values de­
termined by the input in Fi.~. 3 excepl 1he fac1or being varied. 

http:1Tll5.ii5/13.95
http:FighterlD119.95/17.95
http:f)\5.95/13.95
http:19.95117.95
http:1Tll5.95/13.95
http:101!9.95/!7.95
http:15.95113.95
http:T)15.95/i3.95
http:lDl!9.95/17.95
http:m15.95/!3.95
http:i0i19.95/!7.95


480 TDB(2)=(9*TDB(l)/5)+32 'METRIC 
490 TWB(2)=(9*TWB(l)/5)+32 'TO 
500 TG(2)=(9*TG(l)/5)+32 'ENGLISH 
5Hl VEL(2)=VEL(l)/.00508 
520 M(2)=M(l)*3 . 4144 
530 GOTO 590 
540 TDB(l)=(TDB(2)-32)*5/9 'ENGLISH 
550 T\"IB ( 1) = (Tl~B( 2) -32) *5/9 ''l'O 
560 TG(l)=(TG(2)-32)*5/9 'METRIC 
570 VEL(l)=VEL(2)*.00508 
580 M(l)=M(2)/3 . 4144 
590 IF VEL(2) < 20 

THEN VEL ( 2) ,,;20 : 
VEL(l)=VEL(2)* . 00508 ' STILL AIR 20 FT/MIN 

600 ' 
CALCULATIONS 

(WATER VAPOR PRESSURES FIRST) 
610 Tl=TWB(l)+273 . 16 
620 CN=LOG(l0) 'CONVERTS LN TO LOG 
630 LW=28 . 59051-8.2*LOG(Tl)/CN+.00248*Tl-3142.31/Tl 
640 LW=LW*CN 'CONVERT LOG TO LN 
650 PWB=EXP(LW) *1E3 'WET BU LB H20 PRESS 
660 T2=TDB(l)+273.16 
670 LD=28.59051-8 . 2*LOG(T2)/CN+.00248*T2-3142.31/T2 
680 LD=LD*CN 
690 PDB=EXP(LD)*lE3 'DRY BULB H20 PRESS 
700 PH20=PWB-0.674825*(TDB(l)-TWB(l)) 
710 PV=.75*PH20 'VAPOR PRESSURE , MM HG 
720 RH=l00*PH20/PDB 'RELATIVE HUMIDITY 
730 IF PV >= 42 THEN FL=l ELSE FL=0 
740 I 

(EREQ & EMAX & INTERMEDIATES) 
750 MRT=TG(2)+(TG(2)-TDB(2))*0.13*VEL(2)[.5 
760 RD(2)=l5*(MRT-95): 

RD(l)=RD(2)/3.41 44 'RAD IANT LOAD 
770 CV(2)=0 . 65*VEL(2) [.6*(TDB( 2) - 95): 

CV(l)=CV(2)/3.4144 'CONVECTIVE LOAD 
780 EREQ (2)=M(2)+cV(2)+RD(2) : 

EREQ(l)=EREQ(2)/3.4144 'TOTAL HEAT LOAD 
790 EMAX(2)=2 . 4*VEL(2) [ . 6*(42-PV) 
800 IF EMAX(2) > 2400 THEN EMAX(2)=2400 'MAX. POSSIBLE EVAP . 
810 EMAX(l)=EMAX(2)/3 . 4144 
820 HSI=l00*EREQ(2)/EMAX(2) '~EAT STRESS INDEX 
830 IF HSI >= 100 

THEN XPT=250/(EREQ(2)-EMAX(2)) ELSE XPT= - 1 
840 IF XPT < 0 THEN 860 
850 XlPT=INT(XPT): 

X2PT=INT((XPT-XlPT)*60) 'EX POSURE TIME , HR, MIN 
860 I 

(PARTITION HEAT LOAD) 
870 PRD=100*RD(2)/EREQ(2) ' % RADIANT LOAD 
880 PCV=l00*CV(2)/EREQ(2) 1 % CONVECTIVE LOAD 
890 PM=l00*M(2)/EREQ(2) 1 % WORK (INTERNAL) 
900 I 

TABULAR OUTPUT 

9Hl CLS: PRINTTAB(23)"** CONDITIONS**" 

920 PRINT"DB TEMP:";TAB(l3);USI NG Wl$;TDB(UF);TP$(UF); 

930 PRINTTAB(35) "WB TEMP:" ;TAB( 49) ;USING Wl$;TWB(UP) ;TP $(UF ) 

940 PRINT"GLOBE TEMP:";TAB(l3) ;USING Wl$;TG(UF);TP$(UF); 

950 
 PRINTTAB(35) "AIR VELOCITY:";TAB(49) ; USING Wl$;VEL(UF) ;VL$(UF 
)
960 PRINT"WORK RATE:";TAB(13) ;USI NG W1$ ;M (UF);WK$(UF) 
970 PRINT 
980 IF FL=0 THEN PRINT"HEAT STRESS I NDEX (HSI) = ";USING W2$;HS1 
990 IP FL=l THEN PRINT"HEAT STRESS INDEX (HSI) CANNOT BE CALCULA 
TED" 
1000 PRINTTAB(3) ;:

FOR l=l TO 10: PRINT BS;: NEXT I: PRINT Bl$ 
1010 FOR 1=0 TO 10 : PR1NT@449+1*5,I*l0;: NEXT I 
1020 PR1NT@515 , CHR$(157); 
1030 FOR I=l TO 58 
1040 IF I=5 OR 1=15 OR I=30 OR 1=50 

THEN PRINT@515+I , CHR$(156); ELS E PRINT @5 15+!,CHR$(140); 
1050 NEXT I: PRINT CHR$(174) 
1060 X9=INT(HSI/2+.5) : IF X9 > 58 THEN X9=58 

1070 IP FL=l THEN PRINT@540,"(NOT SCALED) ";:PRINT@640 ,"";: GOTO l 

160 

1080 PRINT@515+X9,"I " ;: PRINT @640,• 11 

; 


1090 PRINT"EXPOSURE: "; 

1100 
 IF HSI < 10 THEN PRINT"MINIMAL": GOTO 115 0 
1110 IF HSI < 30 THEN PRINT"MILD": GOTO 1150 
1120 IF HSI < 60 THEN PRINT"SEVERE": GOTO 1150 
1130 IP HSI < 100 THEN PRINT"VERY SEVERE": GOTO 1150 

Lt\1111~ 11mll1'Ut'\ 

tive humidity is limited to 0-100, since 
it is expressed as a percemage. 

Radiant temperature is checked to 
ensure that the upper temperature is 
higher than the lower one. If inappro­
priate values are chosen for radiant 
temperature, HS I calculations will be 
off scale, resulting in empty axes. 
When this happens, radiant tempera­
ture graphing is simply repeated with 
higher o r lower limits. 

At the end of optimization graph­
ing, the program provides an option to 
recycle to 'the il'lfmt phase lo enter 
new data . 

Program Notes 

Variables that might be expressed as 
either English or metric units a re sub­
scripted. The dimension statement at 
line 170 declares these variables as two­
element arrays (e.g., D IM TDB(2)) . 
The program would function proper­
ly without the d imension statement, 
since Level 11 Basic allows subscript­
ing by default for up to JO elements 
for any variable, but explicit declara­
tion of variables is a cleaner pro­
gramming style. 

Declaration of units at the start of 
the program sets a units flag (UF =I 
for metric, U F = 2 for English) that 
governs which subscript element will 
be used, including unit labels in the 
output. For example, unit labels for 
temperature are defined: 

180 TP$( J} ,,. "DEG. C": TP$(2) =" DEG. F" 

and input of temperature data is then . 
coded: 

330 PRINT"E TER DRY BULB TEMPERA­

TURE (";TP$(UF);")"; 

340 INPUT TDB(UF} 

350 PRI T"ENTER WET BULB TEMPERA· 

TURE (";TP$(UF);")"; 

360 INPUT TWB(UF) 

370 PR! T"ENTER GLOBE TEMPERA· 

TURE (";TP$(UF):")"; 

380 I PUT TG(Uf) 


If the units flag is set for metric 
(UF = I), then line 330 labels the re­
quest for dry-bulb temperature with 
TP$(1), or "DEG. C." In the follow­
ing line, the units flag causes the data 
to be entered into TDB(I) . The same 
strategy is used for all the input values. 

Calculations for the HSI require a 
mixture of English and metric units 
(Table I), so some unit conversions are 
neces ary regard less of the input units. 
All the input variables are converted so 
that they are availab le in both ·English 
and metric units for the calculations 
and output. The units flag controls the 
direction of the conversions: 
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EPROM Storage 
Alternative to 
Tapes and Discs 
Need reliable turn-key 
operation for your TRS-ao•? 

Can't afford tape/disc problems? 

Plug Bug Systems has the cure! 

15 day money back guarantee 

THE IDEA 
A Modulanze<l REPROGRAMMABLE EPROM"" memory sys1em IOI 
use1 ciea11on ol up 10 24K "burneo" 1n BASIC OI MACHINE 
LANGUAGE pJograms. 1ns1arHly accessible w1thoul 1apes °'discs. 
IOI Model I and Ill 48K op11ons available No solOenng 01 EPROM 
handlino all umls tiave 1he1 r own power supplies' 

THE SYSTEM 
A CONTROLLER MOOULE IS plugged IOIO lhe IRS 80 " ln01v1oual 
"unburned"" 12K OI 6K EPROMmemory packs are 1hen plugge<l 1n10 
the cootroller Under d1rec11on ol our sys tem soltware. the user 
loacls his larget prOQram aoo "'burns·· 11mlo 1 or 2 packs. lhus pro 
v.Omg up 10 24K SIO!age The CONTROLLER MOOULE also PIOYIOes 
the in1er1ace tor trans temng the "'burned.. prngrams °' dala m10 
RAM avord1ng lape and disc load e11ors1 BASIC and MACHINE 
LANGUAGE p1og1ams/da1a can be called up by l1le name and s1ar1 
e1eecu1mo 1mmed1atel~ Disc and cassetre lunct1ons stilt valid 

OR 
Programs can be execuled direc.Hy horn a pack w11 hou1 lhe CON 
TROLLER MODULE by plugging lhem 1n10 lhe IRS 80 ' 
(Model I 16K. 32K) keyboa1d conneclOI bus 

SYSTEM SUPPORT 
Plug Bug RAM 

6K sta llc readlwrite memory 101 program dei.ielopmen1 includes a 
wute protect sw11Ch. thereby s1mulal1ng EPROMs Prog1ams 
e.ecu1'd d1<ec11y 01 accessed Yla CONlROLLER MODULE 

Softwor• 
PRBURN casseue sys1em conuo1 p1ogiam supe1Y1Ses bum, venly 
and lilespec nam10jl ol p1ograms. Can Ile uanslened 10 disc 

Documenlatlon 

Complete. str a1ghUor ward 1nstruc1ions Machine language know 
le<lge no11e<iU1 1ed. 

Burn Service 
We provide a reprogramming serv~e tor your Plug Bug packs (non 
disclosure ag1eemen1 provided I 

PLUG BUG PACKS 
6K iEPROM1.. $84.95 
12K (EPROMJ .$94 .95 
48K(EPROM SYSTEM) INOUIRE 
6K (RAM) $94 .95 
CONTROLLER MODULE $119.50 
""BURN"" SERVICE PACK $14.95 

To order. send cash1ets check. or money order 10 

PLUG BUG SYSTEMS 
RFD J, Box 300 
Ml Kisco. N y I 05 49 
914 666 7672 
C0.0 on 1eques1 
add SJ 00 lor sh1ppmg and handling 
Md S5 00 IOI Canaoa and Mexico 
"Trade Mark Tandy Radio Shack Corp 
.. " Packs erasable w 11n unra·v1olet lamp v 377 

l.istir1g <·Onlinued 

1140 PRINT"EXCEEDS MAXIMUM TOLERANCE" 

1150 IF HSI >=100 


THEN 	 PRINT" EXPOSUR E TIME: "; XlPT; "HR"; X2PT; "MIN" 
ELSE PRINT"EXPOSURE TI ME: UNDEFINED" 


1160 PRINT: PRINT"DO YOU WANT INTERMEDIATE CALCULATIONS?" 

1170 INPUT"(ENTER: <Y>ES OR <N>O)";Y$ 

1180 IF LEFT$(Y$,l)="Y" TH EN 1230 

1190 	 PRINT"DO YOU WANT TO TRY ANOTH ER COMBINATION OF CONDITIONS? 

1200 INPUT"(ENTER: <Y>ES OR <N>O)";Y2$ 

1210 IF LEFT$(Y2$,l)="Y" THEN CLS: GOTO 280 ELSE 3080 

122 0 
 I 

INTERMEDIATE CALCULATIONS OUTPUT 

1230 	CLS: PRINT," I NTERMEDIATE CALCULATIONS" 
1240 	 PRINT"EVAPORATIVE HEAT LOSS": 


PRINTTAB(5)"REQUIRED FOR TH ERMAL BALANCE"; 

TAB(45);USING Wl$;EREQ(UF);WK$(UF) 


1250 IF FL=l THEN 1270 

1 260 PRINT"MAXIMUM EVAPORATIVE LOSS FOR CONDITIONS:"; 


TAB(45) ;USING Wl$;EMAX(UF) ;WK$(UF) 

1270 PRINTTAB(5)"RADIANT HEAT";: 


IF RD(UF) > 0 THEN PRINT"GAIN"; ELSE PRINT"LOSS"; 

1280 PRI NTTAB(45);USING Wl$;RD(UF);WK$(UF) 

1290 PRINTTAB(5)"CONVECTIVE HEAT";: 


IF CV(UF) > 0 THEN PRINT"GAIN"; ELSE PRINT"LOSS"; 
1300 PRINTTAB(45);USI NG Wl$;CV(UF);WK$(UF) 
1310 PRINTTAB(5)"INTERNAL HEAT";TAB(45);USING Wl$;M(UF);WK$(UF) 
1320 PRINT"RELATIVE HUMIDITY";TAB(40) ;USING W3$;RH 
1330 PRINT"PARTITION OF HEAT LOAD:" 
1340 PRINT,"DUE TO RADIANT EXCHANGE";TAB(45);USING W3$;PRD 

1350 PRINT,"DUE TO CONVECTIVE EXCHANGE";TAB(45) ;USING W3$;PCV 

1360 PRINT,"DUE TO WORK LOAD";TAB(45);USING W3$;PM 

1370 PRINT:PRINT"(HIT SPACE BAR FOR DIAGNOSTICS)"

1380 Z1$=INKEY$: IF Zl$ =" " THEN 1400 ELSE 1380 

1390 I 

DIAGNOSTICS OUTPUT 

1400 CLS: PRINT,"ANALYSIS AND DIAGNOSTICS" 
1410 PRINT"RELATIVE HUMIDITY IS "; 
1420 IF RH < 20 THEN PRINT"VERY LOW";: GOTO 
1430 IF RH < 40 THEN PRI NT"LOW";: GOTO 
1440 IF RH < 60 THEN PRI NT"NORMAL";: GOTO 
1450 IF RH < 80 THEN PRINT"SOMEWHAT HIGH";: 
1460 IF RH < 90 THEN PRINT"VERY HIG H";: GOTO 
1470 PRI NT"EXTREMELY HI GH"; 
1480 PRINT", AMBIENT TEMPERATURE MAY BE 
CALLED "; 
1490 IF TDB(2) < 40 THEN PRINT"COLD";: GOTO 

1480 

1480 

1480 


GOTO 1480 
1480 

1560 
1500 IF TDB(2) < 60 THEN PRINT"CHILLY";: GOTO 1560 
1510 IF TDB (2) < 70 THEN PRINT"COOL";: GOTO 1560 
1520 IF TDB(2) < 80 THEN PRINT"COMFORTABLE";: GOTO 1560 
1530 IF TDB(2) < 90 TH EN PRINT"WARM";: GOTO 1560 
1540 IF TDB(2) < 95 THEN PRINT"UNCOMFORTABLY HOT";: GOTO 1560 
1550 PRINT "OPPRESSIVELY HOT"; 
1560 PRINT", WORK LEVEL IS"; 
1570 IF M(2) < 400 THEN PRINT"MINIMAL";: GOTO 1620 
1580 IF M(2) < 650 THEN PRINT"LIGHT";: GOTO 1620 
1590 IF M(2) < 1300 THEN 
1600 IF M(2) < 2000 THEN 
1610 PRINT"VERY HEAVY"; 
1620 PRINT", AND AIR 
FLOW IS "· 
1630 IF vfuL(2) < 20 THEN 
1640 IF VEL(2) < 100 THEN 
1650 IF VEL(2) < 400 THEN 
1660 IF VEL(2) < 700 THEN 
1670 PRINT"STRONG." 
1680 IF FLcl 

PRINT"MODERATE";: GOTO 1620 
PRINT"HEAVY";: GOTO 1620 

PRINT"MINIMAL.": GOTO 1680 
PRINT"SLIGHT.": GOTO 1680 
PRINT"MODERATE,": GOTO 1680 
PRINT"BREEZY.": GOTO 1680 

THEN PRINT"CONDITIONS ARE OUTSIDE THE CALCULABLE RANGE FOR 
HSI.": 

GOTO 1780 
1690 PRINT"THE RESULTING HSI ("1INT(HSI*100)/1001 11 

) IS IN An7 
17 00 IF HSI < 10 THEN PRINT" MINIMAL RANGE,": GOTO 17 50 
1710 IF HSI < 30 THEN PRINT" MILD RANGE,": GOTO 1750 
1720 IF HSI < 60 THEN PRINT" SEVERE RANGE, 11 1 GOTO 1750 
1730 IF HSI < 100 THEN PRINT" VERY SEVERE RANGE,": GOTO 1750 
1740 PRINT"N INTOLERABLE RANGE," 
1750 	 IF HSI < 45 THEN 1760 ELSE 1770 
1760 	PRINT"THE HSI INDICATES TOLERABLE AND REASONABLE CONDITIONS 

THAT 
MAY NOT BE COST EFFECTIVE TO REDUCE FURTHER," 
1770 IF HSI >• 45 THEN 1780 ELSE 1840 
1790 PRINT"CONDITIONS MAY BE IMPROVED BY:" 

1790 IF RH> 70 THEN PRINTTAB(S)"REDUCING RELATIVE HUMIDITY" 


Lislin1t continues 
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1800 IF TDB(2) > 80 THEN PRINTTAB(S)"REDUCING AMBIENT TEMPERATUR 
E" 
1810 IF VEL(2) < 400 TllEN PRINTTAB(S) "INCREASING AIR FLOW" 
1820 IF TG(2) > 95 THEN PRINTTAB(S) "REDUCING RADIANT TEMPERATURE 

1830 IF FL= l THEN 1190 
1840 PRINT: PRINT"OPTIONS FOR FURTHER ANALYSIS: 

(0)= END ANALYSIS 
(1) = SYSTEMATICALLY VARY ONE COND ITION 
(2)= CHANGE CONDITIONS AND TRY ANOTHER ANALYSIS 

1850 INPUT "( ENTER : 0 , 1, OR 2)";A9 
1860 IF A9+1 <1 OR A9+1 >3 OR A9+l< >INT(A9+1) THEN 1850 
1870 IF A9=0 THEN 3080 Ustmx c·on1it111es 

T' = Wei-bulb Tempera1ure, °K 

T' = Twb •c:+ 273. 16 

Pwb= Sa1ura1ed Wa1er-vapor Pressure ai Wei-bulb Temp, mbar 
log P,_b = 28 .59051 - 8.2 log T' + .00248 T' ­ 3142.31 I T' 
Pwh= antilog( log Pwbl* 1000 

T" = Dry-bulb Temperature, °K 
T" = Tdb •C + 273.16 

Satura1ed Water-vapor Pressure al Dry-bulb Temp, mbar 
log P db= 28.59051 - 8.2 log T" + .00248 T" ­ 3142.3 1/ T" 
Pdb = antilog( log Pdbl* 1000 

Prevailing Wa1er-vapor Pres ure, mbar or mm Hg 

P1·t,o = Pwb ­ .274825(T,1b'c- Twb•c;) (mbar) 

PY = 0. 75(PH,o) (mm Hg) 

MRT = lean Radian! Tempera1ure, °F 
M RT = Tg•F + 0. I 3(air vcl) ·5(T8 .F- Tdb"F) 

RD = Radiant Heat Exchange, BTU/ hr or walls 
RD = 15(M RT - 95) (BTU/ hr) 
RD' = RD/ 3.4144 (wa11s) 

CV= Convec1 ive Heal Exchange, BTU/ hr or waits 
CV= 0.65(air vel)'6(Tdb ' F- 95) (BTU/ hr) 
CV' = CV/ 3.4144 (watts) 

Evaporative Heal Loss Required for Thermal Balance, BTU/ hr or waits 
En·q = M ± RD ± CV (BTU/ hr) 
Em1 ' = Ercc/3.4 144 (wans) 

Maximum Evapora1ive Heat Loss, BTU/ hr or watts• 
E1110., = 2.4(air vel)· 6(42- PY) (BTU/ hr) 

Em;o.,' = Emaxl3 .4 144 (watts) 

HSI = Heal Stress Index, percent 

HSI = 100* E,.x, 
Ema_~ 

Nominal Exposure Time, hrs (only if HSl> IOO) 

RH = Relative Humidity, percenl 

P11 .o 

RH = 100* ( - · ) 


p db 


Panitioning Heat Load: 
Pcrcem Radia1ion, % RD = IOO*(RD/ E,cq) 
Percent Convec1 ion , %CV = 100*( V / Eroql 
Percent Work, %M = IOO*(M/ Ercql 

• Maximum possible Ernax is 2400 BTU/ hr 

Table I. Variables and calc11/a1io11sfor the Heal Stress Index. U11i1s i111he ca/rn/a1io11s: Dry­
b11/b tempera/lire is in bo1h Fahre11hei1 and Celsius (T<Jb 'For Tdb 'd; we1-bulb 1e111pera111re is in 
Celsius (Twli ' cJ; globe 1e111pera1ure is in Fahrenheil (TK•d: air velocily is in f 1.lmin.; waler­
vapor pressures are in eilher 111bar or 111111 Hg; and heat is expressed as BTU/hr (English) or 
walls (metric). 

470 IF UF = I THEN 480 ELSE 540 
480 TDB(2)=(9•TDB{l)/ 5) + 32 'METRIC 
490 TWB(2) = (9*TWB(l)/ 5) + 32 ' TO 
500 TG(2) = (9*TG(l)/ 5) + 32 'ENGLISH 
510 VEL(2) = VEL(l)/ .00508 
520 M(2) = M(l )*3 .4144 
530 GOTO 590 
540 TDB(l) = (TDB(2)-32}°5/9 'ENGLISH 
550 TWB(l) - (TWB(2) - 32)*5/ 9 'TO 
560 TG(l )=(TG(2) - 32)*5/9 'ENGLISH 
570 VEL( I) = VEL(2)' .00508 
580 M(I) = M(2)/ 3.4144 

Table I summarizes the calculations 
required for the HSI. Most of the 
equations translate directly into Ba­
sic. One exception might be the cal­
culations for saturated water-vapor 
pressures from wet and dry-bulb tem­
peratures. The computer uses base-e 
logarithms (In), while vapor pressure 
calculations are in base-IO logs. To 
take base-IO logs of dry-bulb and wet­
bulb temperatures (°K), the program 
uses the base-conversion strategy: 

loge Y In Y 
logxY =--= - . 

logeX In X 

To extract the antilog, the logx Y val­
ue is converted back to base-e by mul­
tiplying back through by In X. The an­
tilog is then obtained with the EXP 
function for raising e to a power, since 
e In X = X. This sequence for saturated 
water-vapor pressure at the wet-bulb 
temperature (Pwb-compare Table 1) 
looks like: 

610 Tl = TWB(l) + 273.16 'Tl =Twb•K 
620 CN = LOG(IO) 'actually ln(IO) 
630 LW = 28.59051 - (8 .2°LOG(Tl)/ CN) + 

(.00248*TI) - (31 42.31 / TI) ' LW = log(Pwbl 

640 LW = LW*CN ' nowLW=ln(Pwbl 
650 PWB = EXP(LW)*IE3 'antilog = Pwb 

The procedure is the same for saturat­
ed water-vapor pressure at dry bulb 
temperature <Pdb). 

HSI calculations reveal some inter­
esting properties of heat transfer. Al­
though normal body temperature is 
between 98 ° and 99 °f (the core tem­
perature, measured with a rectal ther­
mometer), the body surface is us~lly 
several degrees cooler. Most environ­
mental heat exchange depends upon a 
temperature difference between the en­
vironment and the body surface, not 
the core. The equations for body heat 
exchange are based on a nominal body 
(skin) temperature of 95 °f. 

Mean radiant temperature (MRT) 
varies as a function of the square root 
of the air velocity and the difference 
between globe temperature and dry air 
temperature: 
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J Lt!ifin~ co11titwrd 

1880 IF A9=1 THEN 1910 

1890 IF A9=2 THEN CLS: GOTO 280 

1900 
 I • 

OPTIMIZATION GRAPHING 

1910 CLS: PRINT"HEAT STRESS INDEX (HSI) MAY BE EXAMINED AS A FUN 
CTION . 

OF THE FOLLOWING :" 

1920 PRINT" (1) AIR FLOW 


(2) RELATIVE HUMIDITY 
(3) RADIANT TEMPERATURE" 


1930 INPUT"(ENTER : l, 2 , 3, OR 

1940 IF A8+1 <l OR AB+l > 4 OR 


. ~950 IF A8=0 THEN 3080 

0 TO 
A8+1 

1960 ON AB GOSUB 2030 ,2220 ,2380 
1970 PRINT@ 896,""i I 
19.80 INPUT" ( <l>= ANOTHER PLOT, <2>= 
1990 IF A4 ) 1 OR A4>2 OR A4 <>INT (A4) 
2000 IF A4=1 THEN 1910 
2010 IF A4=2 THEN CLS : GOTO 1840 
2020 I 

(AIR FLOW) 
2030 VL(l)= 20*.00508: VL(2) =20: 

VH(l)= 1000*.00508: VH(2)=1000 
2040 CLS: PRINT"RECOMMENDED RANGE FOR AIR 
F) ;" ' 

AND ";VH(UF);" ";VL$(UF) 

END ANALYSIS)";A8 
<> INT(A8+1) THEN 1930 

END PLOT ANALYSIS)"; A4 
THEN 1970 . 

FLOW IS BETWEEN ";VL(U 

2050 INPUT"ENTER LOWER LIMIT FOR AIR FLOW";V7(UF) 
2060 IF UF:l THEN V7(2) = V7(1)/.00508 

EL~E V7(1) = V7(2)*.00508 
207~ IF V7(2) < 20 THEN PRINT"STILL AIR IS";VL(UF);" ";VL$(UF): 

GOTO 2050 

2080 INPUT "ENTER UPPER LIMIT FOR AIR FLOW" ;VB (UF) 

2090 IF UF=l THEN V8(2)=VB(l)/.00508 


, ELSE V8(l)=V8(2)*,00508
2100 IF VB( UF) <= V7(UF) THEN PRINT"IT WON'T WORK .. ,TRY AGAIN": 
GOTO 2050 
2110 RG•V8(2)-V7(2) 'RANGE FOR CALCULATIONS 
2120 X7aV7(UF) ' MIN . FOR GRAPH LABEL 
2130 X6•'(V8(UF ) -V7(UF))/5 'FOR GRAPH LABELS 
2140 X8•V7 ( 2) 'MIN, FOR CALCULATIONS 
2150 GOSUB 2700 'DRAW AXES & LABEL · 
2160 PRINT@ 852,"AIR FLOW (",VL$(UF)1")"1
2170 X2 • V7(2) 1 X2 & XJ ARE LOOP LIMITS 
2180 XJ • V8(2) 
2190 GOSUB 2550 'GENERAL LOOP

/2200 RETURN 
2210 I 

(RELATIVE HUMIDITY) 
2220 CLS 1 PRINT"RECOMMENDED RANGE FOR RELATIVE HUMIDI'l'Y IS BETWEE 
N 20 
AND 100 PERCENT." 
2230 INPUT"ENTER LOWER LIMIT FOR RELATIVE HUMIDITY" ;LR 
2240 IF LR< 0 THEN PRINT"IMPOSSIBLE ,,, TRY AGAIN": GOTO 2230 
2250 INPUT"ENTER UPPER LIMIT FOR RELATIVE HUMIDITY ";UR 
2260 IF UR > 100 THEN PRINT"IMPOSSIBLE ••• TRY AGAIN": GOTO 2250 
2270 IF UR< = LR THEN PRINT"IT WON'T WORK ••• TRY AGAIN": GOTO 22 
30 
2280 RG=UR-LR 

Listi/If.! ron1i1111es 

The radiant heat exchange (RD) de­
pends upon the difference between 
mean radiant temperature and skin 
temperature: 

RD = 15(MRT-95). 

Convective heat exchange varies as a 
fu nction of the 0.6 power of the air ve­
locity and the difference between dry 
air temperature and skin temperature: 

CY= 0.65(air vel) ·6(Tdb ' F-95). 

The total heat load that has to be dissi­
pated by evaporat.ion (Ereq) is the sum 
of the in ternal heat being produced by 
work (M) plus radiant and convective 
heat exchange: 

E,cq= M .i- RD+ CV . 

If either radiant or convective transfer 
is a heat loss, Ereq is reduced. 

The maximum possible evaporation 
(Emax) varies with the 0.6 power of air 
velocity and the water vapor pressure 
difference between the sk in and the air: 

E"'"-' = 2.4(air vel) ·6(42 - PY) 

where PV = ambient vapor pressure 
and 42 is the saturated water-vapor 
pressure at 95 °F. The maximum possi­
ble Emax is 2400 BTU/hr. 

Optimization graphing is handled as 
modular subroutines that are called 
from a menu (lines 1910-2010). Sepa­
rate subroutines are used for air flow, 
relative humidi ty, and globe tempera­
ture to input minimum and maximum 
values for each. Two modules require 
unit conversions, since calculations for 
air flow and globe temperature are 
mostly in English units. If the program 
is being used in metric, input of 
graphing limits is taken in metric, and 

G ·NERAL GRAPH ING LOOP 

X9 = Variable Being Changed 

FOR X9 = X2 TO X.l STEP RG/l (JO 

The Oag (AS) for choice of 

ractorS; 10 be \•ark-cl dctcrmim."S 
branching to 1he a1>pro1'tria1e 
cakula1ion for c-.u.:h in1cr· 
mediate \'ariabk. 

(GOSU B TO PLOT POINTS) 

EXT X9 

AIR FLOW (VEL) 

, (AS = fl 
X1 = Min. now (f1 / min) 

X3 = Ma.x. Oo" (ft/ min) 

RG = X3 - X2 


M9 = ;fG(2) + . LI ' X9t.5 ' (TG(2) - TDBl21) 


R9 = IS'(M9 - 95) 

C9 = .65" X91.6'(TDIJ(21- 95) 

E9 = M(2) + C9 + R9 

P9 = PV 

E8 = 2.4 'X91.6' (42 - 1'9) 

Yh roo·ABS(E9/ E8) 


RELATIVE HUMIDITY CRH) 

(A8 = ) 


X2 = Min. RH (0:0) 


XJ =Ma.x. RH ('lo) 

RG = XJ - X2 


M9 = MRT 

R9 = 15 ' (M9 - 95) 

C::9= .65' VEL(2)t .6"(TDll(2) - 95) 

E9 • M(2) + C9 + R9 

1'9 = .75" (X9 • PDB/100) 

E8 = 2.4' VEL(W.6' (42 - 1'9) 

\'9 = ruo•AllS(E9i ESl 


GLOBE TEMPERATURE (TGJ 

(A8 = 31 

X2 ~ Min. Tg' F 
XJ = Ma.x. Tg ' F 
RG = XJ - X2 

M9 = X9 + .13 'VEL(2)1.5 ' (X9 - TDIJ(2)) 

R9 2 15 °(M9 - 9S) 

C9 = .65°VEL(2)t .6' (T011(2) - 95) 

E9 = M(2) + C9 + R9 

P9 = PV 

.E8 = 2.4 ' VEL(2)1.6' (42 - 1'9) 

Y9• 100°AIJS(E9/ E8) 


Fig. 6. Parri1io11ing of Ille general graphing loop (l ines 2470- 26 10). In eacll rnse. X9, tile loop co11111er. is s11bsti111ted in!O rile equarions invol ving fil e 
Jae/or being varied. Eq11i1•ulence for rile i111er111ediate yuriables: M9 = Mean radia111 1e111pem111re (°FJ. R9 = Radia111 ilea! exclumge, C9 = Convec­
tive Ilea/ exciltm~e. £9 = Evapora1io11 required 10 dispel file Ilea / load, ES = Maximum e1·apora1ion for file nmdi1io11s, P9 = Prevailing vapor 
pressure (1i 1111 H g), and Y9 = H eal S1ress Index. Tile graphing s11bro111 ine p/01s Y9 as a ji1nc1ion 1~( X9. 
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•TRS-80 is a trademark of Tandy Corporation . 

:!!: • Accepted 

For a free brochure 
contact : 

Our Expensive Expansions Are No~ Cheap, They Are Inexpensive. 

Ba re I'. . Board & >Cr\ Manual 
F ully A."cmblccl 
llI>talla lion Ki t for i\ lodel 111 DrivC' 

MDX-l 
-~ 69.95 

MOX-2 MDX-3 
$ 74.!15 74.95 
469.95' S299.95 

l H.l. 95 

tL,tom C•L«' $45.00 

MDX-4 :VIDX-5 
. 29 .95 

NIA 
' 49.95 
$224.95 

Any manual oro.l.,rcd S<·paratcly, . 5.95 plus. 3.00 postage & handlin)!. 
All boa rd order~. add $5.00 [Jr postUKc & ltandlin)!. (T cxa> r :sidenl< add 5 % tax.) 

=~•.---- ­ ~ ·w-C~«· '"" P"'~' "'"fo•mm-m<«m a~·mh"· "''"'"<. 

6301 Manchaca Rd. Suite I _ 
Austin, TX 78745 Qeate:r inquiries w.elcomed. 

-. TPf ow Hot!IRe=\!J-1z~B-2-0z~a­

Te~s Res. only (512) 441-789.Q__ 

The MDX Series Interface Expansion Boards provide a wide range of features for the TRS-80* Computers. 
Fully assembled units offer immediate, inexpensive expansion; or choose the bare or partially assembled 
units for even more savings. Since assembly of the board in sections is possible, you can build in the 
features you need , as you need them! P.C. Boards are solder-masked and silkscreened for easy assembly ; 
each comes with the illustrated User's Manual. 

TRS-80* Model I EXPANSION .,.. 76 

Our MDX-1 and MDX-2 Interface Expansion Boards are fie ld 
tested/field proven and offer more options for the Model I 
than any on the market. Also compatible with the PMC-80 and 
LNW-80 Computers. Custom Case Available for MDX-2. 

FEATURES : 
•MEMORY EXPANSION to 48K 
•ON-BOARD SUPPLY, fully protected 
•PHONE MODEM, O.QOO baud, direct connect. 

"answer" and "originate" modes 
•REAL TIME CLOCK, software programmable 
•PARALLEL PRINTER PORT 
•SERIAL PORT- RS232 and 20ma loop 

compatible 
• EPROM OPTION for user firmware 
•DUAL CASSETTE LINE 
•FLOPPY DISK CONTROLLER : The MDX-2 

has all the features of the MDX-1 plus Floppy
Disk Controller. The Controller is compatible 
with any single or double-sided floppy disk 
drive that is configured for use with the 

MDX-1 MDX-2 

./ ./ 

./ ./ 

./ ./ 


./ ./ 
I ./ 
./ ./ 

./ ./ 

./ ./ 
./ 

TRS-80* Model Ill EXPANSION 
The M DX-3 Interface Expansion Board is desinged to mount 
inside the Model 111 Computer. Connectors provide external 
access to the Floppy Disk Controller (for external drives) and 
RS232 port . 

FEATURES : 
•DOUBLE-DENSITY FLOPPY DISK CONTROLLER - 1.8 times 

the normal single density storage ; digital data separation ; contro ls 
up to 4 drives. 

•SERIAL PORT- RS232 and 20ma loop compatible , 110-19,200 baud 

•PHONE MODEM-0-600 baud- d irect connect- "answer" and 
"originate" modes. 

•FULLY COMPATIBLE w ith all Model Ill software. 

MDX-5: Also for the TRS-80* Model Ill 
For the user who already has disk we offer the MDX-5. This 
board mounts next to the Floppy Disk Controller Board in 
the Model 111. 
FEATURES: 

•SERIAL PORT- RS232 and 20ma loop compatible. 110-19,200 baud 

•PHONE MODEM-0-600 baud- d irect connect- "answer" and 
"originate" modes. 

•Fully compatible with all Model 111 Software 

PHONE MODEM v 78 

The MDX-4 Phone Modem utili2es the same Direct Connect , 0-600 
baud design as used in the other MDX series boards and : answer / 

""'!'T'!"R'!"S"!'-i!i!~"'iimpl'!' e!!!'BO co~ut'!' r.~~~~~!!'Tl'l":"l~~~~"":':~~~~~-I originate modes; solder-masked & silkscreened ; on-board power supply . 
ALL MDX ERIES BOARD ARE ARRANTED AN E VICE Compatible with any RS232 port . 
IS AVAILABLE. 
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RAPID 


The eye is 
still faster 
than the 
hand , true . 
But when 
RAPID 
passes Hs hand, you have the 
most reliable backup in less than 
45 seconds, with Verify AND 
Error Correct. 
TRS-80 Model II w/2 disk + 64K 
$48 

ALDEVCO (513) 561 -7671 
5725 Dragon Way 
Cincinnati , Ohio 45227 

Eight good reasons 
for using a Mod Ill: 
1. .fill i It i bi Z••m ' General Ledger 

Accounting System 
2. Accounts Receivable 
3. Accounts Payable 
4. Full-Service Payroll 
5. 	Order Entry & Invoicing 

-with Inventory Interface 
-wi th Accts. Rec. Interface 

6. Fixed Assets Account ing 
7. Job Cost Accounting 
8. 	Cost Estimating Systems 

·for Manufacturing 
-for Food Service 

At selected Dealers or 

from the publisher 


Nrµrntl1r tJru9rmns 
44 Third Ave ., Ste. F 

Chula Vista , CA 92010 
7 I 4 - 4 2 5 - 5 5 0 I ..- 496 

E&G UMLOR ENTERPRISES 
RFD #1, BOX 48A 
(RT# 119 EAsn 
FITZWILLIAM, NH 03447 
(603) 585·3142 

MODlll 48K DUAL DISK DRIVE 
For AS-232-C add $100.00 

$1750.00 40 TAK Single/Side 
$2000.00 40 TAK Double/Side 
$2200.00 80 TAK Double/Side 

All orders prepaid 
Shipment in 4 weeks 

•• 180 DAY WARRANTY** 
VISA/MC users add 4% 

shipping extra 
Other products and services 

available on request 

Li.'itill~ <·onrinut!'ll 

2290 X7=LR 
2300 X8 =LR 
2310 X6=(UR-LR)/5
2320 GOSUB 2700 'AXES AND 
2330 PRINT @ 852,"RELATIVE 
2340 X2=LR: X3=UR 
2350 GOSUB 2550 'GENERAL 
2360 RETURN 
2370 I 

(RADIANT (GLOBE) 
2380 TL(l)= (65-32)*5/9: 

TH(l)= (150-32)*5/9: 

LABELS 
HUMIDITY (%) "; 

LOOP 

TEMPERATURE) 
TL(2)=65 : 
TH(2)=150 

2390 CLS: PRINT"RECOMMENDED RANGE FOR 
EN" ; TL(UF); II 
AND ";TH(UF);" ";TP$(UF) 
2400 INPUT"ENTER LOWER LIMIT OF GLOBE 
2410 IF UF=l THEN T7(2)=(9*T7(1)/5)+32 

ELSE T7(l)=(T7(2)-32)*5/9 
2420 INPUT"ENTER UPPER LIMIT OF GLOBE 

NEXT I: 

PRINT @ 256,"HSI"; 


2740 	KJ=0: 
FOR J =776 TO 826 STEP 10: 
PRINT@J,INT((X7+KJ)*l00)/100;: 
NEXT J 

2750 PRINT@832,"";: RETURN 
2760 I 

PLOTTING SUBROUTINE -- X,Y 
2770 YP=34-(33*Y9/200) 
2780 XP=20+(X9-X8)*100/RG 

GLOBE TEMPERATURE IS BETWE 

TEMPERATURE";T7(UF) 

TEMPERATURE" ; T8(UF) 
2430 IF UF=l THEN T8(2) = (9*T8(1)/5)+32 

ELSE T8(1) = (T8(2)-32)*5/9 
2440 IF T8(UF) <= T7(UF) THEN PRINT "IMPOSSIBLE ,,, TRY AGAIN":GOT 
0 2400 
2450 RG=T8(2)-T7(2) 
2460 X7 =T7(UF) 
2470 X6=(T8(UF)-T7(UF))/5 
2480 X8=T7 ( 2) 
2490 GOSUB 2700 'AXES AND LABELS 
2500 PRINT @ 852,"GLOBE TEMPERATURE 
2510 X2=T7(2): X3=T8(2) 
2520 GOSUB 2550 'GENERAL LOOP 
2530 RETURN 
2540 I 

GENERAL GRAPHING LOOP 
2550 FOR X9 = X2 TO X3 STEP RG/100 

(";TP$(UF)")"; 

2560 IF A8=1 THEN M9=TG(2)+.13*X9(,5*(TG(2)-TDB(2)) 

2570 IF A8=2 THEN M9=MRT 

2580 IF A8=3 THEN M9 =X9 +,l3*VEL(2) (,5*(X9-TDB(2)) 

2590 R9=15*(M9-95) 

2600 IF A8=1 THEN C9=,65*X9[,6*(TDB(2)-95) 


ELSE C9=.65*VEL(2) [ ,6*(TDB(2)-95) 
2610 E9=M(2)+C9+R9 
2620 IF A8=2 THEN P9=,75*(X9*PDB/100) ELSE P9=PV 
2630 IF A8=1 THEN E8=2,4*X9[,6*(42-P9) 

ELSE E8=2.4*VEL(2) (,6*(42-P9) 
2640 IF E8>2400 THEN E8=2400 
2650 Y9=100*E9/E8 
2660 GOSUB 2770 'PLOT POINTS 
2670 NEXT X9 
2680 RETURN 
2690 I 

SUBROUTINE FOR GRAPH AXES 
2700 CLS 

2710 FOR I=l TO 11: 


PRINTTAB(l0)Al$;: 

FOR J=l TO 10: PRINT 

PRINT: 

NEXT I 


2720 	 PRINTTAB(l0)A3$;: 

A2$; : NEXT J : 

FOR J=l TO 10: PRINT A4$;: NEXT J: 
PRINT 

2730 	 H9=200: 
FOR I=68 TO 646 STEP 64: 
PRINT@ I,H9;TAB(9)"-";: H9=H9-20 : 

KJ KJ+X6: 

ENTERED 

2790 IF XP < 0 OR XP > 120 OR YP < 0 OR YP 
2800 SET(XP,YP) 
2810 RETURN 
2820 I 

SUBROUTINE FOR WORK ESTIMATE TABLE 

AS X9,Y9 

> 34 THEN 2810 

2830 CLS: PRINTTAB(5) "BTU/HR"; TAB( l 4) "WATTS" ; TAB(29)"** ACTI VITY 
**" 

2840 PRINTTAB(5)2400;TAB(l4)700;TAB(22)"* HARDEST SUSTAINED WORK 
" 
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Astroball 
By John Allen 
More features, thrills and sound than even our famous 
Pinball! With a flying saucer. moving spaceships, 
meteors . . . even black holes lhat can swallow lhe 
ball . 5 sklll levels. 

16K Tape or Disk, $19.95* 

Space Rocks 
By Steven Keams 
Avoid and destroy glganllc space rocks. Fast game 
wilh sound. 

16K Tape or Disk, $19.95 * 

Pinball 
By John Allen 
Lots of sound, machine language speed and flashing 
graphics make It very realistic! 5 speeds. The all-time 
favorllel 

16K Tape, $14.95* 16K Disk, $20.95* 

Invaders 
from 
Space 
By Carl Miller 
The classic, possibly addictive, space game. Aliens 
move, drop bombs and overrun your bases while you 
move and elmulUlneouelr fi re at the Invaders. 
16K Tape, $14.95* 16K Disk, $20.95 * 

*plus $2.00 shipping and handling 

''Fun-tastic'' Collection of Arcade Games! 
Our Very Newest Plus Familiar Favorites. 

Evade 
By Tim Knight 
You're In charge of the USS Krestan, a tri·shlp on In· 
terstellar exploralion. You must defend yourself 
agalnsl groups ol enemy aliens, each requiring a dlf· 
ferent strategy. Then you can go for lhe big points by 
docking wllh another ship. Be careful, or your ship will 
be vaporized! Now you're ready for the evil Mall· 
clans . , . and the meteor showers. Not for the faint· 
hearted ! 

16K Tape or 32K Disk: TRS-80 I & Ill. 
$19.95 plus $2.00 shipping and handling 

\ 
t\e~· 

King 
of the 
Jungle 
By Patrlk Vandewalle 
An unusual combination of last pinball aclion plus 
the challenges and dangers of an arcade game. Score 
points as you maneuver your ball from obstacle to 
obstacle, while moving through the jungle searching 

Demise 
By P. Case 
Shoot down the enemy ships which are coming-and 
tiring-al you. After obliterating them all, you must 
carefully navigate a tunnel before you are In the clear. 
You can move your ship left, rlghl, up, down and 
diagonally; your weapons include a laser cannon and 
"smart bombs" that render all ships on the screen im­
potent. You start with 5 ships and gel another ship 
and "smart bomb" for each 10,000 points. 3 levels of 
play; greal sound effecls. 

16K Tape or Disk: TRS-80 I & Ill. 
$19.95 plus $2.00 shipping and handling 

t\e~\ 

Enemy 
Evasion 
By Raul Rivera 
An original fast-paced arcade style game requiring 
quick mental and physical reflexes. You must control 
your Rover to avoid oncoming Rovelan Ramcraft. You 
gain points for each successful pass through the 
"death lanes", but the Ramcraft speed Increases as 

,..~ A~QI!'! fl.~~~~{~: J2qoo03 -~ 
~ We've Grown On You. 
To Order By Phone CALL: (202) 544·4259 
Dealer Inquiries Only, Call Computer Software Distributors: (800) 424-3708 

---------------------~I Please send these Acorn Programs: D Please send your catalog I 
1----­ -­--­- - -­ - -----­ 1 

I
I Charge to: TOTAL: $ _____ II 

0 VISA D MASTERCARD D CHECK ENCLOSED 

II CARD NO. EXP. DATE T 11 I 
Name • I

I Address _ _______________________ I 
I City State______ Zi p______ I 
I I 

I 

for the hidden crown. You start wllh 5 balls and get you play. If you reach the double bonus mode, watch 
another for each 10,000 points. Choice of 3 screens; out for the land pellets they drop! Joystick 
Joystick compatible. compatible. 
16K Tape or Disk: TRS-80 I & Ill. 32K Disk: TRS-80 I & Ill. 
$19.95 plus $2.00 shipping and handling $1 9.95 plus $2.00 shipping and handling 



ListinJ? ron1im1ed 

2850 PRINT: PRINTTAB(5)2000;TAB(l4)600;TAB(22)"* INTERMITTENT HE 
AVY WORK" ' 
2860 PRINTTAB(24)"(LIFTING, SHOVING, PULLING)" 
2870 PRINTTAB(5)1600;TAB(l4)500
2880 PRINT: PRINTTAB(l4) 400;TAB(22) "* STANDING , MODE~TE WORK" 
2890 PRINTTAB(5)1200;TAB(24)"(MODERATE LIFTING, ETC.) 
2900 PRINTTAB(l4)300;TAB(22)"* SITTING, HEAVY ARM & LEG MOVEMENT. 
2910 PRINTTAB(5)800;TAB(22)"* STANDING, LIGHT WORK" 

2920 PRINTTAB(l4) 200;TAB(22) "* SITTING, LIGHT WORK (E.G •. , DRIVIN 

G)" 

2930 PRINTTAB(5)400;TAB(22)"* SITTING QUIETLY" 

2940 PRINTTAB(l4)100 

2950 PRINTTAB(22)"* SLEEPING" 

2960 PRINTTAB(5)200; 

2970 FOR J = 3 TO 46: SET(23,J): NEXT J 

2980 SET(22,3): SET(22,10): SET(22,17): SET(22,24): 


SET(22,31): SET(22,38): SET(22,45) 

2990 SET(24,41): SET(24,34): SET(24,28): SET(24,21): 


SET(24,15): SET(24,9): SET(24,3) 
3000 PRINT @ 936,"(PUSH SPACE BAR)"; 
3010 PRINT@ 1001,"( TO CONTINUE)"; 
3020 Xl$ = INKEY$: IF Xl$=" " THEN 3030 ELSE 3020 
3030 CLS: PRINT "DRY BULB TEMPERATURE ";TDB(UF);" (";TP$(UF);")" 

3040 PRINT "WET BULB TEMPERATURE ";TWB(UF);" (";TP$(UF);"l" 
3050 PRINT "GLOBE TEMPERATURE ";TG(UF);" (";TP$(UF);")" 
3060 PRINT "AIR VELOCITY ";VEL(UF);" (";VL$(UF);")" 

3070 RETURN 

3080 END 


OUTPUT WHEN CONDITIONS EXCEED CALCULA BLE RANGE FOR HSI : 

**CON DITIONS** 

DB TEMP: 98.0DEG . · WBTEMP: 96.5 DEG. F 
GLOBE TEMP: 94.0 DEG. F AIR VELOCITY: 200.0FT/ MIN 
WORK RATE: 200.0 BTU/HR 

HEAT STRESS INDEX (HSI) CANNOT BE CALCU LATED 

0 10 20 30 40 50 60 70 80 90 100 
~~~~~~~~~~~~( OTSCALED)~~~~~~~~~~~--r-i 

DO YOU WANT INTERM EDIATE CALCULATIONS? 
(ENTER: < Y>ES OR <N>O)? Y 

INTERMEDIATE CALCULATIONS 
EVAPORATIVE HEAT LOSS 

REQUIRED FOR THERMAL BALANCE 121.5 BTU/HR 
RADIANT HEAT LOSS - 125 .3 BTU/ HR 
CONVECTIVE HEAT GAIN 46 .8 BTU/ HR 
INTERNAL HEAT 200.0 BTU/ HR 

RELATIVE HUMIDITY 94.6% 
PARTITION OF HEAT LOAD: 

DUE TO RADIANT EXCHA GE - 103.I U/o 
DUE TO CONVECTIVE EXCHANGE 38 .5% 
DUE TO WORK LOA D 164.60/o 

(HIT SPACE BAR FOR DIAGNOSTICS) 

ANALYSIS AND DIAGNOSTICS 
RELATIVE HUMIDITY IS EXTREMELY HIGH. AMBIENT TEMPERATURE MAY BE 
CALLED OPPRESSIV EL Y HOT. WORK LEVEL IS MINIMAL, AND A IR FLOW IS 
MODERATE. 
CONDITIONS ARE OUTSIDE TH E CALCULABLE RANGE FOR HSI. 
CONDITIONS MAY BE IMPROVED BY: 

REDUCiNG RELATIVE HUMIDITY 
REDUCING AMBIENT T EMPE RATU RE 
INCREASING A IR FLOW 

DO YOU WANT TO TRY ANOTH ·R CO '113 1 ATION OF CONDIT IONS'! 
(ENTER: <Y>ES OR < N>O)? N 

Fig. 7. Typical Ourpur fur High-Tempaawre, Hi~h-H11111idi1y E11viro11me11 /l/I Co11di1io11s Ex­
ceeding Cairn/able Range for HSI 
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the graph is labeled in metric, but 
calculations are done in converted 
English units. 

All 1he input modules call the same 
subroutines for constructing and label­
ing the graph axes (lines 2700-2750) 
and for calculations (the ge neral 
graphing loop, lines 2550- 2680). All 
three modules use .X2 for the mini­
mum, X3 for the maximum, and RG 
for the range going into the general 
graphing loop. 

Figure 6 provides a breakdown of 
the branching in the general graphing 
loop to partition calculations accord­
ing to which factor is being varied. The 
choice of factors from the menu sets a 
flag (A8) that determines the branch­
ing in the general graphing loop. The 
points are actually plotted in a separate 
subroutine (lines 2770-2810) that is 
called from wit hin the general graph­
ing loop. 

Limitations of the Program 

The HSI program was wriuen on a 
Model I TRS-80, but it is compatible 
with a Model Ill, except that output is 
en1irely uppercase. The program is 
large, over 13K, and is a tight fit on a 
16K machine, causing a slight degrada­
tion in response time. 

The program coding style is only 
moderately compact- a compromise 
bet ween clean, readable style and effec­
tive use of memory. You can improve 
response time slightly by omitting some 
documentation, shortening all variable 
names to two characters, and using 
more multiple-statement lines. 

T he HSI has limitations when hu­
midity is very high, because water can ­
not then evaporate. HSI calculations 
are not designed for such a condition 
and an appropriate fl ag (FL) is corre­
spondingly set in our program. Some 
diagnostics are possible, but optimiza­
tion graphing is not. Figure 7 shows 
output for these conditions . 

Tolerance to heat st ress varies widely 
among people depending on age, phys­
ical condi tion, and other personal 
characteristics. Also, if someone works 
in the heal for severa l weeks, his body 
adjusts to improve his heat tolerance. 
For these reasons, the HSI cannot be 
accurately or safely used to predict 
thermal tolerance for a specific person. 
The index is more useful as a guide in 
comparing the influence of different 
environmental factors and work rate 
on heat stress.• 

Donald Heckenlively (Hillsdale Col­
lege, Hillsdale, Ml 49242), a zoologist, 
e1~joys railroad his101y and opera. 
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7~· i(!flEXPENS I VE - The LNW · .;;:";;::· ~' . !lli!ll!f/11.,.... 

Syst em Expansion II and built-in··;~~:.;:~·f. :~i·'I' 
comes with a full 32K of 200ns RAMf·~:(-~~ · · 
RS232c 20 MA current loop seria l interface. 
That's for starters. Next, consider our heavy gauge 
steel case, power indicator lamp, gold-plated 
connectors, FR-2 glass epoxy circuit board with 
solder mask and silk screen legends. Then there is 
the parallel printer port, screen printer port, real 
ti me clock, and extra heavy duty on board power 
supply with over current protection, over voltage 
protection and thermal shutdown. If that's not 
enough then there is the floppy disk controller, 
guaranteed operation at a 4M Hz CP speed and 
our 6 month warr.anty. Every one of these feature 
is STANDARD. This is true system expansion. 
You get every 'expensive' featu re without 
spend ing more. 

CHEAP - Our price is $399.95. Any way you 
compare, features or price, LNW's System 
Expansion II is the clear winner. The L W 
System has been field tested for over two yea rs 
with thousands of users. It works with any DOS, is 
100 ' ', TRS-80 Model I compatible and it works 
'right out of the box'. If there is any doubt in your 
mind as to whether you should buy ours or the 
'other guys', just ask an LNW owner! 

WE ARE #I - Number one in price, features , 
reliabi)ity, performance and delivery. L W is 
comm itted to 'expensive' featu res and quality at 
reasonable prices. LNW is comm it ted to support, 
thorough documentation, and reliability. 

LNW Research Corp. 
2620 WALNUT Tustin , CA. 92680 ,.....32 

(714) 641-8850 (714) 544 -5744 

This has made us the number one 
manufacturer of system expan&ion unit& 
and accessories for the Model I computer. 
EXPANSION OPTION - 8- inch drive capabi li ty 
is as easy as plugging in the LND(lubler .5/8 
option*. ow you can have any combination of 
si ngle- or double-density, single- or double -sided, 
8"* and/or 5" disks on-line! 8-inch disk storage 
increased to 59 1,360 bytes - 77-track single-s ided , 
double-density or 1,182,720 bytes - 77-track 
double-density, double-sided. 

The LNDoubler ',; unique 5/8 switch allows you 
to boot from 5- or 8-inch system disks and it's 
accessible from outside the interface. The $219.95 
L 'VDoub/er 5/8 comes with a dou ble-density disk 
ope rating system (DOS+ 3.3.9) , complete with 
BASIC and utility programs .. . ready to run your 
software. 
Each of your present 40-track, single-sided 5- inch 
drive will store up to 184,320 bytes (formatted 
torage) - that's an so•·; increase in storage 

capacity fo r only half the cost of just one disk 
dri ve. With three 8- inch double -density , 
double-sided drives your Model I will have 3.75 
Megabytes of online storage - that's more storage 
than a Model II or Model III ! 

"ii" clri\."t' 1qW r i.tllttll r£•qu irt• :-. :-. f)et.:iill l·alill·. s·· 
duuhlt· den!-.ity rt:q11ir~·~ :L:>;> ~ll-i z C l>(! '"fl t•e cl -up 
ll'lodifirnli1111 ur I.N W -XO -ll\ll lz l '11mpu1t·r. 



GAME 

Make those Model I games more fun. 

More Color Conversions 


Jimmy L. Freeman 
PSC Box 1025 
APO New York , NY 09289 

Being in the Air Force has some definite 
disadvantages. One was being sent to 

a country (Turkey) where my favorite hobby 
(amateur radio) is not permitted. And my 
daughters couldn 't watch tv for amusement 
- they couldn't understand a word. 

I f inally invested in a Color Computer. I 
kept busy, converting Model I programs, 
and my daughters have new games to play. 

First, Some Work 

Convert ing Model I or Il l programs 
without graphics was simple. I just had to 
change the line length to fit the 32-char­
acter screen and add some "hit enter to 
continue" routines to make up for lost print 
space. 

Programs with graphics presented an­
other problem. First , I cut everything in half. 
Then I adapted for the joysticks and added 
a few simple sound rout ines. The programs 
came to life-in color! 

Now, Some Play 

Program List ing 1, Subdestroy, was writ­
ten by John Cominio (80 Micro, June 1981). 
This program does not requ ire joysticks and 
is basically the same as it appeared origin­
ally . I opted for contact depth charges in­
stead of setting them for depth. I also 
moved the score and charges remaini ng in­
formation above the destroyer to prevent 
the data from being momentarily erased 
when a depth charge is dropped. 

Program List ing 2, Lunar Lander, was 
written by John Beringer (80 Micro, June 
1981). In the original program, the PEEK rou­
tine looked at the keyboard scanning matrix 

The Key Box 

Color Computer 
Color Basic 
16K RAM 
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to get the burn rate for the rocket motors. I 
simply used the joyst icks to determine the 
burn rate of the rocket motors. 

Program Listing 4, Missiles from Mars, 
was written by Charles E. Gillen (80 Micro, 
January 1982). I deleted one of the cities 
due to space limitations on the Color Com­
puter screen. You could put it back in , but 
virtually every missi le that made it past your 
defenses would score. I also lowered the 
total number of hits required to finish the 
game because my daughters found it al ­
most impossible to obtain 25 hits before 
losing both missile bases or the entire pop­
ulation. In the original program, John filled 
the screen with character strings so a trail 
would be left by the attacking missiles. I left 
this feature out but it could be easily added 
by changing line 330. Instead of resetting 
the graphics symbol that represents the 
missile, set ii to a different color. 

If you don't have joysticks and would still 
like to try Lunar Lander make the changes 
shown in Listing 3. This allows you to use 
keys 1- 5 for your rocket motors and the<> 
keys for lateral movement. For Missiles from 
Mars delete line 340 and change lines 
350-390 and 690 as shown in Listing 5. 

To speed up the action, POKE 65495,0 
before running these programs. The pitch of 
the sound routine increases but I have not 
experienced any difficulties with the action 
of the programs themselves. Remember, 
you must slow the clock down (by pushing 
reset) before saving a program on tape or 
loading a new one. 

I hope these color conversions prompt 
more of them. It 's not too hard after you get 
started-give it a try! • 

Jimmy Freeman enjoys his Color Com­
puter as well as amateur radio. 

Program Listing 1. Subdestroy 

10 1 SUB DESTROY 
20 ' ORIGINAL BY JOHN COMINIO 
30 1 FOR TRS-80 MODEL I 
40 1 PUBLISHED BY 
50 ' 80 MICROCOMPUTING 
60 ' JUNE 1981 
70 ' TRS-80 COLOR COMPUTER 
8~ ' CONVERSION BY 
90 JIM FREEMAN1 

100 CLEAR400 
110 CLS 
120 PRINT "--- S U B D E ST R 0 Y ---":PRINT:PRINT:PRINT "DO 
YOU WANT INSTRUCTION (Y/N) ?" 
130 R$=INKEY$ : IFR$=""THEN130 
140 IFR$="Y"THEN1160ELSEIFR$="N "TH ENCLS (0) :GOT0150 ELSE130 
150 Q=J3 : Jl=20 
160 GOSUB170:GOT0300 
170 El$=CHR$(128)+CHR$(128)+CHR$(128 ) +CHR$( 128) 
180 E2$=CHR$(128)+CHR$(128)+CHR$( 128) +CHR$(128)+CHR$(128)+CHR$(1 
28) 
190 A=RND(95) : S=A+RND(l50) 
200 Z=RND(512) : IFZ>4800RZ< l92THEN190 
210 IFZ+A>5120RZ+A<l92THEN190 
220 IFZ+A+S >5120RZ+A+S<l92THEN190 
230 X=480 
240 L$=CHR$(62) 
250 B2$=CHR$(243)+CHR$(247)+CHR$(255)+CHR$(25l)+CHR$(243) 
260 B$=CHR$(13l)+CHR$(135)+CHR$(139)+CHR$(131) 
270 Bl$=CHR$(147)+CHR$(15l)+CHR$(155)+CHR$ (147) 

Listing 1 continues 
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Lisrmg 1 Conrmued 

280 S$=CHR$(179)+CHR$(179)+CHR$(183)+CHRS( 187)+CHR$( 1 83) +CHR$(17 
9) 
290 RETURN 
300 GOSUB310 : GOT0330 
310 FOR W=64 TO 95: PRINT@W , CHR$( 17 2) ;: NEXT : RETURN 
320 AS= I NKEY$ :IFAS=""THENGOSUB310 
330 IFA$ =CHR$(32)TH ENQ1=0 : Jl=Jl - l : SOUND 200 ,2: GOSUB430 
340 GOSUB380 
350 GOSUB 320 
360 END 
370 RETURN 
380 IFQ>58THENQ=3 3:PRINT@58 , E2S+CHRS( 1 28) ; 
390 GOSUB720 
400 GOSUB4 '/0 
410 PRINT@Q-l , El$ ;: PRINT@Q , S$ ; : Q=Q+l : RETURN 
420 GOT0720 
430 IF Q+Ql+32 >480 THEN PRINT @Q+Ql,"****"; : SOUND l,10 : PRINT @ Q 
+Ql , ElS ;: RETURN ELSE 440 
440 GOSUB640:PRINT @Q+Ql +32 , CHR $( 177 ); 
450 GOSUB470 
460 PRINT@Q+Ql+32 , CHR$(128) ;: Ql =Ql+33 : GOT0430 
470 PRINT @Z+4 , B$; : Z= Z+ l 
480 PRINT@Z-1, ElS ; 
490 I FZ+A+S >500THEN550 
500 PRINT@Z+S+A+4 , B2$ ;:S=S+l 
510 PRINT @Z+S+A-1,ElS; 
5~0 PRINT@Z+A+4 , Bl $ ;: A=A+l 
530 PRINT @Z+A-1 , El S; 

540 RETURN 

55 0 FOR W=480 TO 510 : PRINT @W,CHRS(l28); : NEXT 

560 PRI NT@Z+ 3 , El$; 

570 PRINT@Z+A+2 , El$ ; 

58 0 IF Q+Ql+32 <480 THEN PRINT @ Q+Ql+32 , CHR$( 1 28) ;: ELSE GOT0590 

590 GOSUB640 

600 Z= 0 : A=0 : S=0:Z=RND(504) : IF Z>3840RZ< l 92THEN600 

610 A=RND (9 5 ):S=RN0(75) 

620 IFZ+A>3840RZ+A<l 92THEN60 0 

630 IFZ+A+S>50 40RZ+A+S <1 92THEN610 


Ljsfrng 1 Corrtrnues 

CompuWaire 

P.O. Box 7622, Long Beach, CA 90807 

. (21 3) 548-6647 
Micronet No. 70635.365 


Master Card/Visa Accepted 

L DOS 599.95 -- 484 

64%' 	 ACCURATEPIK'EMMARATHON AGAINST 
POINTSPREADSOFTWARE FOR 19811982 SEASON 

(Games 2-16) ! 

7 
- ­

24 HOURS 

ACOMPLETE FOOTBALLPREDICTION PROGRAM FOR THE 

1982 NFL PROFESSIONAL REGULAR SEASON STARTING SEPT. 12, 1982* 


* * * * * * 
ONLY 20 MIN . DATA IN PUTPER WEEK WILL GIVE YOU TH EEDGE ON EVERYONE** 

ICAN BE UPDATED FOR 19831 -FEATURES­$2495 INCLUDES: • DISPLAYS PREDICTED SCORES 210 GAMES 

. , 

- DATA DISKETTE • DISPLAYS ACCUM ULATED STATS EACH TEAMPHONE 

LINES 
 • DISPLAYS AVERAGE STATS EACH TEAMCOMPLETE INSTRUCTIONS 

• GIVES PRINTO UT: PREDICTIONS- STATS- AVEOPEN SPECIFY: 
• AUTOMATICALLY STORES DATA - NO 'SAVE ' - 7-DAYS 

NAME 

ADD RES~ 

CITY ST -ZIP 

PIKEM 24" PAYMENT ENCLO D 

VISA 0 MASTERCHARGE D AC # 

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

MY CARD EXPIRES: DD DD 

TRS80 MODEL I/ Ill 

• 
 IF PROGRAM IS BOUGHT AFTER SEA·AT LEAST 32K 

SON STARTS - ALL PREVIOUS STA­
TISTICS WILL BE INCLUDED - NO 

DATA NEEDED TO RUN PROGRAM CHARGE.
AVAILABLE IN LOCAL NEWSPAPERS 

FOR MORE INFORMATION CONTACT: 

DEALER INQUIRIES INVITED 	 MARATHON SOFTWARE DEPT. M 

P 0. BOX 1493 

JACKSO NVILLE. TEXAS 75766
STAT SERVICE AVAILABLE 
(214) 586 -8212FOR ALL 16 WEEKS OF SEASON 

.... 41 1 
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STOCK MARKET DATA 
over 20 YEARS on 

DISK or TAPE 
t<C>W AVA I LABLE · 

OVER 20 YEARS OF WEEKLY OR DAILY 

CLOSINli PRICE DATA ON DI SK' OR TAPE 

FOR THESE PROVEN MARKET JND lCATORS 

1 962 - 19 82 

e DOW .JONES INDUSTRIAL 

• OOW JONES TRANSPORTATION 
• OOW JONES UTILITY 
• STANDARD AND POOR' S 5 0 0 

ALSO I NCLUOES ­

PROGRAMS TO MAINTAIN 'THESE FILES, 
CREATE FILES FOR YOUR OWN STOCKS, 
AND SAMPLE PROGRAMS ILLUSTRAT ING 
RUNNING AVERAGE AND CYCLIC MARKET 

ANALYSIS TECHNIQUES. 

WEEKLY DATA 
0 JOI MODEL 1 / 111 CASSETTE . $34 . 99 
0 1 02 MODEL l l l DISKETTE . .. $34 , 99 
0 103 HAROCOPY PR INTOUT . ... $22 .99 

DAILY DATA 
0 104 MOOEL I / Ill CASSETTE . $44 . 99 
0 105 MODEL Ill DISKETTE ... $44 ,9 9 

D 1 06 HAROCOPY PRINTOUT •• •• 532 . 99 

FREE SHIPPING WITHIN CONTI NENTAL USA 
( ADD 10~ FOR SHIPPING ELSEWHERE) 

24 · 1-0UR TOLL-FREE ORDER LINE 

~ I - 800·227-3800 EXT . 942 B 

YOUNG IDEAS , INC . 

., 172 

555 N. NEW BALLAS• SUITE 310 
ST . LOUIS , MO 63 141 

f!l~~/T~k a nnounces two great ne w 
machine language arcade games w/sound 
for TRS-80 MOD I or Ill , disc or tape 

Y ou' re a rabbit 1ry1n g to ge l 10 your cove! Cross 
hrgl'lways and tivcrs.-dodge moving car s and 1rucks-jump 
lrom boa t 10 boa l - an 1ncredlblc Journey. Gels harder 
:. nd ha rde-r and.. .. High sco res saved on dl:sc vor slon 

r 

\ 
r ~ • \ 

r 

Play fast paced indoo r soccer again st a 
fr iend or lhe computer. Dribbl e, pass. s tea l the 
ball, use th e boards-contro l th e whole team!! 
Wh en you'r e done, lay down-exhairsted. v 324 

-lo':· Spl}(;ily Mod I (I r Ill. dlSC (3:'!) 
or l ape ( 16k) 

·:+ /o dd $2 .00 poslnge and h.11ndhng 
~ Phone ar mail / :C & ~ 3CCOOIOd* 0.,,llt•r~. tn(J1,.11rl t!S W(' lC(l-11'14" •* P ti rnsidel'U $ fl(fd 6% $1!11es Hu; 

• 

Listing 1 continued 

640 GOT0650 
650 Z2=Z+A+S+4 : Zl=Z+A+4 :Z4=Z+4 
660 Q3=Q+Ql+32 :Q3 =Q3+32 
670 IFQ3>=XANDQ3< =X+32THEN680ELSERETURN 
680 lFQ3>=Z4-lANDQ3<=Z4+4THENJ=J+5 : GOSUB890 : GOT0710ELSE690 
690 IFQ3 >=Zl- 1ANDQ3 <=Zl+4THENJ=J+l0 : GOSUB980 : GOT0710ELSE700 
7 00 1FQ3 >= Z2- 1ANDQ3 <= Z2+5THENJ=J+30 : GOSUB1070 : GOT0710ELSERETURN 
710 Ql =0 : Z2=0 : Zl=0 : Z4 =0 : AS="" : GOSUB720 : FORT=lT01000 : NEXTT : GOT032 
0 
720 PRINT@ 0 , "score" ; J ;: PRINT@l5 ," charges "; CHR$(128) ;" left" ;J l ;: P 
RINT@22 , CHR$(128); 

730 IFJ1 =0THEN750ELSERETURN 

740 Ql=0 

7~0 GOT0770 

760 GOT0760 

77 0 CLS 

781? IFJ<35TH EN PRINT @0 , "THE GAME IS OVER , YOU HAD" ; J+JA;: PRINT "T 

OTAL POINTS ."; : GOT01360ELSE790 

790 IFJ >34ANDJ <=l50THENJ1=2 

800 IFJ >l50ANDJ <200THENJ1=6 

810 IFJ >= 200ANDJ<=300THENJ1 =9 

820 IFJ >300ANDJ <=500THENJ l =l4 

830 IF J >5 00THENJ1=20 

840 PRINT @0 ," THE GAME IS OVER , BUT YOU ARE LUCKY , " 

850 PRINT"YOUR SCORE WAS";J ;" AND THAT" : PRINT "ENTITLES YOU TO";J 

!;"BONUS " 

860 PRINT "DEPTH CHARGES." 

870 PRINT "CREDIT GAME WILL RESUME WHEN THETIMER REACHES ZERO ." 

880 FORR=500T01STEP-l : PRINT@270 , R;: NEXTR : CLS(0) : Q=33 : JA=J :J=0 : GO 

T01 70 

890 SOUND l,10:FORP=l0T0110 STEP 10 :PRINT@Z4-3 2 , "glug";:SOUND P , 

1 

900 I FZ4> =503THENPRINT@Z4-32 , E2$ ;: RETURN 

910 PRINT@Z4,B$ ; 

920 FORR= lT0100:NEXTR 

930 PRINT@Z4 - 32,El$ ; 

940 PRINT@Z4 -1, El$+CHR$(128); 

950 FORR=l T0100 : NEXTR 
960 Z4=Z4+32 
970 NEXTP 
980 SOUND l, 1 0 : FORP=l0T0110 STEP 10 : PRINT@Zl-3 2 ,"glug" ;: SOUND P, 
1 

990 IFZ1> =503THENPRINT@ Zl-32 , E2$ ;: RETURN 

1000 PRINT@Zl , Bl$ ; 

1010 FORR= l T01 00 : NEXTR 

1020 PRINT@Zl-32 , El$ ; 

1030 PRINT@Zl-l,El$+CHR$(128); 

1040 FORR= l T0100:NEXTR 

1050 Zl =Zl+32 

1060 NEXTP 

1070 SOUND l,10 : FORP=l0T0110 STEP 10 : PRINT @Z2- 32 ,"glug" ; : SOUND P 
, 1 

1080 IFZ2 >=503THENPRINT @Z2 - 32 , E2$ ; : RETURN 

1090 PRINT@Z2 , B2$; 

1100 FORR=lT0100 : NEXTR 

1110 PRI NT@Z2- 32 , El$ ; 

1120 PRINT @Z2-2 , E2$+CHR$ ( 128)+CHR$(128); 

1130 FORR=lT0100:NEXTR 

1140 Z2=Z2+32 

1150 NEXTP 

1160 CLS : PRINT "**** S U B D E S T R 0 Y ****" 

1170 PRINT:PRINT "THE OBJECT OF THIS GAME IS TO TRY AND SINK T 

HE SUBMARINES " 

1180 PRINT "TRAVELING BELOW YOU . YOU CAN ACCOMPLISH THIS BY D 

ROPP ING " 

1190 PRINT "DEPTH CHARGES FROM YOUR DESTROY - ER SHIP CRUISING AT 

THE SURFACE" 

1200 PRINT "OF THE OCEAN . " 

1210 PRINT 

1220 PRINT "TO DROP YOUR CHARGES JUST PRESS THE SPACE BAR . " 

123 0 PRINT : P)UNT "(H IT - ENTER- TO CONTINUE) ";: INPUT RS 

1240 CLS 

1 250 PRINT " SCORING IS AS FOLLOWS: " 

1260 PRINT 

1270 PRINT "30 POINTS FOR THE ORANGE SUB" 

1280 PRINT "10 POINTS FOR THE YELLOW SUB" 

1290 PRINT "5 POINTS FOR THE GREEN SUB" 

1300 PRINT 

1310 PRINT " IF YOU SCORE WELL ENOUGH YOU WILL RECEIVE BON 
US CHARGES . "; 
1320 PRINT 
1330 PRINT "THE HIGHER YOU SCORE THE MORE BONUS CHARGES YOU WI 
LL RECEIVE." : PRINT "REMEMBER , YOU ONLY HAVE 20 CHARGES TO S 
TART WITH . PRESS ENTER WHEN ' READY ."; 
1340 R$=INKEY$ :IFR$=" " THEN1340 
1350 IFR$=CHR$(13)THENCLS(0) : GOT0150 :60 ELSE1340 
1360 PRINT:PRINT "HIT <ENTER> FOR NEW GAME" ;: INPUT R$ : IFR$=" " THE 
N 110 
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Program Listing 2. Lunar Lander 

10 ' LUNAR LANDER 
20 ' ORIGINAL BY JOHN BERINGER 
30 ' FOR TRS-80 MODEL I 
40 ' PUBLISHED BY 
50 '8~ MICROCOMPUTING 
60 'JUNE 1981 
70 'TRS-8~ COLOR COMPUTER 
80 'CONVERSION BY 
90 ' J IM FREEMAN 
100 GD=0 :BD=0 
110 CLS : PRINT@74 , "REAL TIME" : PRINT@l37 , "LUNAR LANDER" : PRINT :PRI 
NT "YOUR NAME, CAPTAIN"; : INPUT NA$ 
120 IF Y< l THEN Y= l 
130 CLS 
140 PRINT@8 ," A L E RT l" : PRINT : PRINT "EMERGENCY , CAPTAIN ";NA$ : P 
RINT : PRINT "NAVIGATIONAL COMPUTER FAILURE" : PRINT : PRINT"YOU WILL H 

AVE TO LAND BY THE SEAT OF YOUR PANTS!" 

150 PRINT"LAND AS NEAR THE BASE AS POSSIBLE" : PRINT : PRINT " 

PRESS ANY KEY TO START" 

160 FOR N= lT050: NEXT N: PRINT@8 ," ";: FOR N=l T050 : NEXTN: 

SOUND100 , l:PRINT @8,"A LE RT !" ;: IF INKEY$="" GOTO 160 

170 CLS(0) 

180 PRINT@l72 ,CHR$(247) ;: PRINT@l73 , CHR$(251) ; 

190 PRINT@203 , CHR$(247) ;: PRINT@20 4 , CHR$(255) ; :PRINT@205 , CHR$(255 

) ; : PIHNT@206 , CHR$(251) ; : PRINT@212 , CHR$(247) ; : PRINT@213,CHR$(251) 


' 200 PRI NT@23 4,CHR$(247) ;: FORX=235T0238:PRINT@X, CHR$(255) ;: NEXT : P 
RINT@239 , CHR$(25l) ;: PRINT@242 , CHR$(247) ;:FORX=243T0245:PRINT@X ,C 
HR$(255) ;: NE XT:PRINT @246, CHR$(251) ; 
210 PRINT@263 , CHR$(247) ; : FORX=264T027l:PRINT@X, CHR$(255); : NEXT : P 
RINT@272 , CHR$ (251) ;:PRINT@273 , CHR$(247) ;: FORX =274T0278 : PRINT@X , C 
HR$(255) ;: NE XT:PRI NT@ 279,CHR$(2 51) ; 
220 PRINT@294 , CHR$(247) ; : FORX=295T03ll : PRINT@X , CHR$(255) ; : NEXT:P 
RINT@312 , CHR$(251) ; 
230 PRINT@324 , CHR$(247) ;: FORX=325T0344 : PRINT@X , CHR$(255); : NEXT : P 
RINT@345 , CHR$( 251); 
240 ·PRINT@3 53 , CHR$ ( 247) ; : FORX=354T0377: PRINT @X, CHR$ ( 255) ; : NEXT: P 
RINT @378 , CHR$(251) ;: 
250 PRINT@384 , CHR$(247);:FORX =385T0410 : PRINT @X , CHR$(255) ;:NEXT : P 
RINT@ 4l l , CHR$ ( 25 l ) ;: FORX=412T041 5 : PRINT@X , CHR$(179) ;: NEXT 
260 GRAV=6 .4 
270 VEL=RND(25)+10 
280 TIME= . 5 : FUEL=600 
290 IF GD>4 AND GD <l0 THEN FUEL=550 ELSE IF GD>9 THEN FUEL =500 
300 PIC=0 
310 LY=2 : LX=2:X =2:ALT=430 
320 HI=0 
330 PRINT@416 , "FUEL : ":PRINT @448,"VELOCITY : " : PRINT @480,"ALTITUDE: 

" ;: PRINT @444 , "BASE"; 
340 IF FUEL>0 THEN GOTO 350 ELSE BURN=0:GOTO 360 
350 ZZ=JOYSTK(0) : BURN=JOYSTK(l)/6 
360 FUEL=INT(FUEL- BURN*TIME) : IF FUEL<l THEN FUEL =0 
370 PRINT @423 , FUEL;: VEL=INT (VEL- BURN*TIME+GRAV*TIME*TIME) : PRINT 
@45 9 , VEL;:ALT=INT(ALT-VEL*TIME) : IF ALT <l THEN ALT=0 
380 PRINT@491 , ALT-10 ;: Y=43-INT(ALT/10) 
390 IF ALT >0 GOTO 660 
400 IF Y<l THEN Y= l 
410 IF VEL >l5 GOTO 60 0 ELSE IF VEL >5 GOTO 500 
420 I F VEL<=0 GOTO 670 
430 IF Y=4 1 THEN Y=42 
440 RESET(LX , LY) : RESET(LX+l , LY-1) : RESET(LX+2 , LY) : SET(X,Y,5) : SET( 
X+l, Y-1 , 5) :SET(X+2 , Y, 5) " 
450 IFLX>55ANDLX<63THENGOSUB780:FORT=lT01000:NEXTT : CLS:PRINT NIC 
E LANDING , SPORT" : ELSEIFVEL >0THEN500ELSEGOT0410 
460 G=RND(3) : ON G GOSUB 470 ,4 80 , 490 : GOT0800 
470 PRINT"RIGHT ON THE MON EY !":RETURN 
480 PRINT"PROMOTION ON THE WAY !": RETURN 
490 PRINT"YOU ' RE A NATURAL": PRINT"STAR PILOT ": RETURN 
500 IF Y=41 THEN Y= 42 
510 RESET(LX , LY ) : RESET(LX+l,LY-1) : RESET (LX+2 , LY) :SET(X , Y+l , 5) :SE 
T(X+l, Y,5) : SET(X +l,Y+l, 5) : SET(X+2 , Y+l , 5) 
520 IF X>0 THENSET(X-1, Y, 5) 
530 IF X<60 THEN SET(X+3 , Y, 5)
540 FORT= l T03:FORI= l 50T017 5 : SOUNDI , l:NEXTI : NEXTT : FORT= l T01000:NE 
XTT:CLS :G =RND(4) : ONG GOSUB 560 , 570 , 580 , 590 : FORT=0T01000:NEXT 
550 IF LX>55ANDLX<62THENGOSUB780 : PRINT@32 ," AND YOU HIT THE BASE! 
!";: GOTO 790 ELSE GOT0790 
560 PRINT @64 1 "YOU SAVED THE CARGO" ;: PRINT @96 , "BUT YOU SMASHED TH 
E CRE\"l!" ;: RETURN 
570 PRINT@64 , "YOU SAVED THE CREl"I'' ;: PRINT@96 , "BUT YOU SMASHED THE 

CARGO !!";: RETURN 
580 PRINT@64 , "UFF!" ;: PRINT@96 ," SHE ' LL NEVER FLY AGAIN !";: RETURN 
590 PRINT@32 , "NOT SO GOOD , " ; :PRI NT@ 64 ," L IE UTE NAN T !!";: 

RETURN 

Listing 2 Continues 

TRS-80* ~ Discount 
Models Aff:'ltS Prices! 

1&111 

·~· 
Do you have these best sellers?! 

Your Cost 
Business Tape / Disk 
Mail List !Precision Proto.) - m.90 
Form Letter (Prec is ion Proto.) - 131.90 
Maxi Manager & Util IAdv. Int.) - 111 9.90 
Newscript 7.0 (Prosoft) - 199.90 
Newscript & Labels {Prosoft ) - 1111.90 
Games 
Defense Command (Big Five) 12.70115.90 
Stellar Escort IBig Five) 12.70115.90 
Galaxy Invasion IBig Five) 12.70115.90 
Cosmic Fighter (Big Five) 12.70115.90 
Robot Attack (Big Five) 12.70115.90 
Star Fighter (Ad v. Int.) 19.90/23.90 
Eliminator (Adv. Int.) 15.90119.90 
Ounzhin (Med Sys.) 23.90123.90 
Asylum II (Med Sys.) 15.90/18.30 
Laser Defense IMed Sys.) 11 .90114.30 
Home I Education 
Little Red Riding Hood IAdv. Int.) 11 .90/ ­
Old McDonald's Farm (Adv. Int.) 11.901 ­
Money Master (Med Sys.) 11 .90114.30 
The Playful Professor (Med Sys.I 11 .90114.30 
Personal Check Mgr. (Adv. Int.I - 119.90 

Check reader service for our catalog. 

RIMES COMPUTER PRODUCTS 
262 Tracey, Dept. 11A 

Grand Island. N.Y. 14072 ..-•BO 
1716) 773-2519 

Add $1 50 for sh1pp1ng Add $1 50 for COO 
For fastest service send M 0 or cert . check. 

MastercardNisa also accepied 
Allow 2 w eks for personal checks. 
New York Residents add sales tax . 

•TRS-80 1s a trademark ol Tandy Corp. 

ltecisitm Scie11ce Sttftwm·e 
OPERATIONS STATISTICAL ECOPAK 
RESEARCH PACKAGE 
LP REGRESS FUTURE VALUE 
DYNAM MULTI -REG ANNUITY 
NETWORK MATRIX EFFECTIVE 1 
PERT FUTURE DEPR 
EOQ FORECASTING SALVAGE 
LOT SIZING MARKOV NET PRESENT 
FORECASTING QUEUE VALUE 
DECIDE SIMULATION DCF RATE OF 
MRP RETURN 
TRANSPORTATION 

TR 5·80' model I and 111 

APPLE II 

16 K• I Disk Drive 
•m1n1mum system requirement 

- -- $29.95 to 249.95 -- ­
01scouNrs AVAILABLE ON MULTIPt.E ORDE RS 

for 1nformat1on · 

DECISION SCIENCE SOFTWARE 
865 Castle Ridge Road EJAustin. Texas 78746 

(5 12) 327-1463 
V/S4' -

' trademark of the Tandy Corp. 

..-See Ust of Advertisers on Page 455 80 Micro, November 1982 • 167 
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MODEL I I I 
PROFILE * 

Users, would you like• 

Fast, indexed access to records? 


Enhanced search cafabiliti11? 

Kultiple report or11t1? 
Kultiple-lint r1port1?

Kuling labels? 

PRODEX 


CAN PROVIDE IT! 

$~9. 9~ ("0, COD, Check-211k1 to cl r)


"aine residents add SX 11111 tax 


For 1ore infor1ation , call or 11rit11 

Down•••tMicrocomputing


P.O. Box 08 

Colu1bia Falls, "'· 04623 

1201l 4B3-4400 1op1-1op1) 

tPROFILE i1 a t1 of Tandy Corp. 
..-463 

MODEL 1/111 

OAAte/U! 

WE HAVE ANALOG TO DI GITAL 

AND DIGITAL TO ANALOG 

CONVERTERS TO GET YOU 


STARTED IN HARIM'ARE 


ADC-kit $59 

DAC-kit $59 

Other kits availa ble 

DA YTON ·MICROSUPPORT 
P.O . BOX 482 W.B . BR . 
DAYTON , OH 45409 

v" 445 

Solve yow dl9c problem.. buy I003 ourface 
lated D\,Mn dl.i.ettea. All orden ohlpped 

from .tock. wtthJn 24 houn. C&1J toll FREE 
(800) 235-41 37 fO< price9 and lnfonnatlon­
vi... •nd Mu<.,. Card accep<ed 

Listing 2 Conrinueci 

600 RESET(LX , LY) : RESET(LX+l , LY -1 ) :RESET(LX+2 , LY) : RESET(X+l , Y) : Y= 
Y+l : SET(X , Y-1 , 5) : SET(X+2,Y - l , 5) : RESET(X , Y):RESET ( X+2 , Y) : RESET(X+ 
l , Y- 1) 
610 IF X>0 THEN SET(X-l , Y-2 , 5) 
620 IF X<60 THENSET(X+3 , Y-2 , 5) 
630 IF POINT(X+l , Y)=0 THEN SET(X+l , Y, 5) 
640 SOUNDl , 22:FORT=lT01000 : NEXTT : CLS:IFX<55ANDX>0THENPRINT "COULD 
N' T YOU SEE <;.'HAT" : PRINT "MOUNTAIN , "; NA$ ;" ? ": GOT0790ELSEPRINT"YOU 

DESTROYED THE BASE!! ": PRINT "NOTE THE NEW LUNAR FORMATION ••• " : PR 
INT"IT IS THE CRATER OF "; NA$ 
650 PRINT "WERE YOU TRYING TO DR I LL A" :PRINT "TUNNEL TO THE OTHE 
R SIDE?" : GOT0790 
660 RESET(BX , BY) : IF Y<0 GOTO 680 ELSE IF POINT (X, Y+2)<>0 OR POIN 
T(X+2 , Y+l)<>0 OR POINT (X+2 , Y+2 ) <>0 GOTO 770 
670 RESET(BX , BY)
680 IF Y<2 THEN RESET(LX , LY) : RESET(LX+l , LY - 1) : RESET (LX+2 , LY) 
690 IF FUEL<5 GOTO 710 ELSE IF ZZ>50 THEN X=X+l : FUEL=FUEL- 5 ELSE 

IF ZZ<l5 THEN X=X -l: FUEL=FUEL- 5 
700 IF X>b0 THEN X=l ELSE IF X<0 THEN X=X+l 
710 IF X= LX AND Y=LY GOTO 760 ELSE IF Y<l GOTO 760 
720 RESET(LX , LY) : RESET(LX+ l, LY -1 ) : RESET ( LX+2 ,LY) 
730 IF PIC<>0 THEN SET(LX+l, LY+ l, 5) 
740 SET(X , Y, 5) : SET(X+l,Y-1 , 5) : SET(X +2 , Y, 5 ) :LX=X : LY=Y : BX=X+l: BY=Y 
+l 
750 PIC=POINT(BX , BY) : IF BURN> l THEN SET(BX , BY ,5) 
760 GOTO 340 
770 I F ALT< 440 GOTO 400 EL SE GOTO 680 
78~ FORX= l T020 : SOUND200 , l : SOUND10 0, l : NEXT : RETURN 
790 BD=BD+l : GOTO 810 
800 GD=GD +l 
810 IF FUEL=0THENPRINT : PRINT " NE XT TIM E, CAPTAIN "; NA$;",": PRINT" 
WATCH YOUR FUEL MORE CLOSELYI II" 
820 PRINT : PRINT : PRINT "GOOD LAN DI NGS SO FAR - "; GD: PRINT : PRINT "B 
AD LANDINGS SO FAR - " ; BD: PRINT : PRINT"TRY YOUR LUCK AGAIN? (Y/N)
? " 
830 R$=IN KEY$ 
840 IF R$ =" Y" THEN 170 ELSE IF R$= "N" THEN 850 ELSE GOTO 830 
850 PRINT :PRINT "HOW ABOUT ANOTHER CAPTAIN? (Y/N) "; 
860 R$=INKEY$ 
87 0 IF R$= " Y" THEN RUN ELSE IF R$= "N" THEN END ELSE GOTO 860 
880 EN D 

350 IF PEEK(339)=239'fHENBURN=l : GOT0 360 
351 IF PEEK(340 )= 239THENBURN=2 : GOT0360 
352 IF PEEK(341 ) =239THENBURN=4 :GOT0360 
353 IF PEEK(342) =239THENBURN=8 : GOT0360 
354 IF PEEK(343 ) =239THENBURN=l2:GOT0360 
355 BURN=0 
690 IF FUEL<5 GOTO 710 ELSE IF PEEK(344)= 247 THEN X=X+ l: FUEL=FUE 
L-5 ELSE IF PEEK(343) =247 THEN X=X-l: FUEL=FUEL- 5 

Program Listing 3. Lunar Lander 

Program Listing 4. Missiles from Mars 

10 ' MISSILES FROM MARS 
20 ' ORIGINAL BY CHARLES GILLEN 
30 ' FOR TRS- 80 MODEL I 
40 ' PUBLISHE D BY 
50 ' 8~ MICROCO MPUTING 
60 'JANUARY 1982 
70 'TRS-80 COLOR COMPUTER 
80 ' CONVERSION BY 
90 'JIM FREEMAN - APRIL 1982 
100 CLS : GOSUB6 60 
1 20 CLEAR200 : LN= l 00 : MW=LN : LN$= " L0N DON ":MW$= "MOSCOW " :CO$= "CAIRO" : 
DI $= "DELHI ": BL$ =CHR$(19l ) +CHR$( 19l)+CHR$( 1 9l ) +CHR$( 19l)+CHR$ (191 
)+CHR$(191) : E$=CHR$(128)+CHR$ (1 28 ) : B$= " " 
130 S$=CHR$ ( 94):SBS="<> ": K$=CHR$ ( 236 )+CHR$(23 6) 
135 El$=CHR$ (1 28)+CHR$ ( 128)+CHR$( 1 28)+CHR$ (1 28 ) +C HR$ (1 28) 
140 CLS0 
150 PRINT@384 , CHR$ (16 5) ;: PRINT@386 ,CHR$ (16 2 ) ;: PRINT@3 88 ,CHR$ (16 1 
) ;: PR I NT@4 10 , CHR$ (162); CHR$(170) ; CHR$(16l) ; CHR$ (170); 
160 PRINT@416 , CHR$( 167); CHR$ (175 ); CHR$ (17l ) ; CH R$ ( 16 7) ; CHR$(175 ); 
CHR$ (17 5) ; CHR$ (163) ; CHR$ (163) ; CHR$ (1 63 ) ; CHR$ (163) ; CHR$(163) ; S$ ; C 
HR$ (163) ; CHR$ (163 ) ; CHR$(1 63) ; CH R$ (163 ) ;CHR $( 163) ;CHR$ (1 63 ) ;CHR$ ( 
163) ; S$ ; 
165 PRINT CHR$(163) ; CHR$(163 ) ; CHRS ( l6 3) ; CHR$ ( 163) ; CHR$( 16 3) ; CHR$ 
(163) ; 
170 PRINT@442 , CHR$(1 7 5) ; CHR$( 17 5 ) ; CHR$ (1 67) ; CHR$ ( 17 l); CHR$ ( 167) ; 

Listing 4 Continues 
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YOU'VE JUST FOUND 


THE MISSING LINK! 


Computer Shopper is your link to 
individuals who buy, sell and trade 
computer equipment and software 
among themselves nationwide. No 
other magazine fills this void in the 
marketplace chain . 

Thousands of cost-conscious com­
puter enthusiasts save by shopping 
in Computer Shopper every month 
through hundreds of classif ied ads. 
And new equipment advertisers offer 
some of the lowest prices in the nation. 

Computer Shopper's unbiased 
articles make for some unique 
reading among magazines and 
there's a "help " column to answer 
difficult problems you may have with 
interfacing, etc. 

For a limited time you can subscribe 
to Computer Shopper with a 6 
month trial for $6 or 12 months for 
$10. 

You risk nothing, because if you ' re 
not 100% satisfied after receiving 
the first issue, you may cancel and 
receive a full refund. No questions 
asked! 

If you want faster service, call in 
your subscription and charge on 
your MasterCard or VISA account. 

Our business office is open from 
8 a.m. to 5 p.m. Mohday through 
Friday. Call for charge card orders 
or send your check or money order 
TODAY while the offer is still good. 

6 monih trial~& or 12 months for $10 

~comPUTeR Sl-IOPPeR 
. P.O. Box F-324 • Titusville, FL 32780 

305-269-3211 

...-39 



SECURE 

PROGRAMS 


AiND ASCII FILES 
WITH 

CODE 4 
COMES WITH 

LIST SOURCE 

AND BRUN UTILITY 

SEND CHECK OR 

MONEY ORDER TO 


HPB VECTOR CO. 
1JO CENTER ST. 

EAST. STROUDSBURG ..-487 
PENNSYLVANIA 18301 

ALLOW TWO WEEKS DELIVERY 

TAS-80 

COMPUTER 

DISCOUNTS 
• i=actory Direct 
•Best Prices Anywhere 
•No Out-of-State Taxes 
• 100% Radio Shack Warranty 
•Free Price List 

SCOTT TASSO 
. Owner 

Radio Shack Associate Store # 7053 

175 E North Delsea Drive 
Vineland, N.J. 08360 

800-257-0426 
NJ 609·691-7100 .~ s 1 0 ... .... 

TRS-80 MODEL I T.M.* 

GOLDPLUG - 80 
Eliminate disk re·boots a[ld data 
loss due to poor contact problems 
at card edge connectors. The 
GOLD PLUG - 80 solders to the 
board card edge. Use your ex­
isting cables. 
CPU /keyboard to 
expansion interface .... . $18.95 
Expansion interface to disk, prin­
ter, RS232, screen printer 
(specify) ...........$9.95 ea 
Full set , six connectors . . . $54.95 

Vis.\ -- •
EAP COMPANY 
P.O. Box 14, Keller, TX 76248 

(817) 498-4242 
*T RS-80 is a trademark of 


Tandy Corp. 

..-216 

L1s1mg 4 continued 

CHR$(175); " 
180 PRINT @448 ,LN$;TAB(9) ;CO$ ;TAB(l7) ;DI$ ; TAB(25) ; MW$; "; 
200 PRINT@0 ," MISSILES FROM MARS ";MK;" HITS "; 
210 IF LN<0THENLN=0 
220 IF MW< 0TkENMW=~ 
230 IF LN > 0THENPRINT @4B0,LN;ELSEPRINT~480,El$; 
240 IF MW>0THENPRINT@506 , MW;ELSEPRINT@506,El$; 
250 FORTD=0T095 0 : NEXT:FORI=lT03:FORTDF=l5T020 : NEXT : NEXT 
260 RV=0 : FORTD=lTORND(500) : NEXT :X=l +RN0(45) 
270 IFX <30THENZ =l ELSE I FX>40THENZ=-l 
280 R=200:FORY=4T026 : R=R+l 
290 !FY <l8THEN330 
300 IFRND(l0)>3THENRV=l 
310 IFRV=0ANOZ=-1THENZ=l:RV=l:GOT0330 
320 IF RV=~ANDZ=lTHENZ=-l:RV=l 
330 S~T~X , Y ,4) :SOUNDR,l:RES ET (X,Y) : X=X+Z 
340 P=JOYSTK(0 ) 
350 IFS=0THENPS=JOYSTK(l):IFPS <2 0THENSA$=SB$ : PP=320+RND(30):PRIN 
T @P P,Sl'.$; : S=l 
360 IFS=lTHEN P=JOYSTK(0) 
370 !FP <l0THENPRINT@PP,E$;:PP=PP-2:IFPP <320THENPP=320 : GOT0390 
380 IFP>53THENPRINT@PP,E$ ; :PP=PP+2:IFPP >350THENPP=350 
390 PS=JOYSTK(l) :IFPS>43THENSA$=K$ :K =l 
400 IFS=lTHENPRINT @PP,SA$; 
410 IFPOINT(X,Y+l) =7THENGOT0430 
420 NEXTY:GOT0440 
430 MK ~MK+l:SOUND1,10:PRINT @PP,E$; : S=0 : IFMK=>21THEN610ELSE180 
440 IFX=60RX=7THENLN$= "":LN=0 : GOT0510 
450 IFX=570RX=58THENMW$="":MW=0:GOT0490 
460 IFX>20ANDX<25THENCO$="":GOSUB560:PRI NT@427 ,CHR$(179) ;: SO=l:P 
RINT@457 , B$; . 
470 IFX>36ANDX <41 THEND1$="":GOSUB560 : PRINT@435,CHR$(179) ;: SL=l : P 
RINT@ 46 5 , BS: 
480 IFSO=lANDSL=lTH EN570 
490 IFX >52THENMW=MW-(10+RND(l0)) :GOSUB560 
500 IFMW<lTHENMW$="":PRI NT@4 4l , BL$ ;: PRINT@473 , B$ ; 
510 IFX <l 2THENLN=LN-(10+RND(l0)):GOSUB560 
520 IFLN< lTH ENLN$= "":PRI NT@416, BL$ ;:PRINT@448 , B$i 
530 IFLN=0ANDMW=0THEN600 
540 $OUND100,10 
550 IFS=lTHENPRINT@PP,E$;:S=0:SA$="" : GOT0180ELSE180 
560 FORTT=lT07 :SOUND25,2:SOUND2 0 , 2:NEXT : RETURN " 
570 FORT=lT015:SOUND150,l : SOUND200 ,l: NEXT : PRINT@96;"BOTH OF YOUR 

KILLER- SATELLITE BASES WERE DESTROYED BY THE MAR:TIAN MISS 
ILES ." 
580 PC=INT({{LN+MW)/200)*100) :PRINT"HOWEVER" ; PC ;"PERCENT OF EART 
H'S" : PRINT"POPULATION SURVIVED TO REBUILD AND FIGHT ON . " 
590 GOT0640 
600 FORX=l T015 : SOUND100 , l : SOUND150 ,l: NEXT :PRINT@96 ,"ALL OUR CI T! 
ES WERE DESTROYED BYTHE MISSILE MEN FROM THE RED PLANET . YOU 

CONTINUD FIGHTING TO THE LAST, BUT THE MART IANS FINALLY CONQ 
UERED THE EARTH .":GOT0640 
610 FORX=lT015: SOUND100 , l :SOUND200 ,l: NEXT :PRINT@96 ," YOUR ANTI-MI 
SSILES BLASTED 21 OFTHE DREADED MARTIAN INVADERS OUTOF EARTH ' S S 
KIES. CONSID ERING THE DAMAGE SUFFERED BY OUR CITIES , YOU' 
RE FINAL RATING IS: "; 
620 FR=MK*l000+((LN+MW)*l000) :IFSO= l ORSL=lTHENFR=INT(FR/2) 
630 PRINTFR 
640 PRINT:PRINT"HIT <ENTE R> FOR NEW WAVE" 
650 IF INKEY$<>CHR$(13)THEN650ELSERUN 
660 PRINT" MISSILES FROM MARS" 
670 PRINT:PRINT" A FLEET OF I NVADING MISSILES FROM THE RED P 
LANET IS APPROACHING EARTH AT HIGH SPEED ." 
680 PR INT " THE CONTROLS OF YOUR KILLER- SATELLITE BASES ARE : 

" 
690 PRINT : PRINT " PUSH UP TO LAUNCH KILLER PUSH DOWN TO A 
RM KILLER PUSH LEFT/RIGHT TO MOVE " 
700 PRINT : PRINT"INTERCEPT THE MARTIANS AND SAVE EARTH . PLEASE!! 
1" i 
710 IF INKEY$=""THEN710ELSERETURN 

350 IFS=0THENP$=INKEY$:IFP$=S$THENSA$=SB$ : PP=320+RND(30) : PRINT@P 
P , SA$ ;: S=l 
360 IFS=lTHENP=PEEK (343) : IFP=247THENPRINT@PP , E$ ;: PP=PP-2:I FPP<32 
0THENPP=320 : GOT0390 
370 IFS=l THENP=PEEK(344) :IFP=247THENPRINT@PP , E$ ;: PP=PP+2 :IFPP>35 
0THENPP=350 
380 IFP$=CHR$(9)THENPRINT @PP , E$ ;: PP=PP+2 :IFPP>350THENPP=350 
390 P=PEEK(342) :IFP=247THENSA$=K$ : K=l 
690 PRINT : PRINT" UP ARROW LAUNCH KILLER DOWN ARROW 
ARM KILLER LEFT ARROW MOVE LEFT RIGHT ARROW 
MOVE RIGHT" 

Program Listing 5. Missiles from Mars 
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MICROSETTE 

DISKETTES CASSETTES 


l\Jf( H'J!-.f I f 

•Item 10 Pack 50 Pack 
C-10 $ 7 .50 $ 32 .50 
C-20 9.00 39.00 
C-60 11.00 50.00 

We now offer SV. ·inch single sided. 
soft sector. single or double density 
diskettes. in addition to our quality 
short length cassettes. 

Our Prices Include 
Boxes and Shipping 

CASSETTES 

UPS shipment in continent al 
U.S.A: on ly. 

We cannot ship to P 0. Boxe!:>. 


It em Qty. Price Tot a l 

SUBTOTAL 

Calif. Cust. add Sales Tax 

rroTAL 

Shipping address enclosed 0 
Check or money order enclosed 0 
Charge to: Visa 0 MasterCard D 
AccountNo.~~~~~~~~­
Expiration Date 

~~~~~~~~~~ 

.. 

MICROSETIE CO. 
475 Ellis St., Mt. View, 


CA 94043 (415) 968-1604 


..-See List of Advertisers on Page 455 

Proven Software Solutions 

for the TRS-80, PMC-80 & 81 User 


At VERY Special Prices 


Title Lisi · 

+ eg~~a:~~~~~·~~..~~5~fr$ 
D 32K t & Ill 39 95 

T 16K I lt Ill 29 95 


AdYenture tnlernat ion i!ll 
ARMOR PATROL 


0 32K I & Ill 24 95 

T 16K I g Ill 19 95 


COMB Al 

0 32K I & Ill 20 .95 

T 16K I & 111 19 95 


CONOUEST OF -CHESTE RWOOO 
032Kl& lll 20 95 
T 16K I & 111 . 19.95 

+OEM ON VENTURE• 1­
REIGN OF THE RED ORAGON 

032Kl&lll 24 95 
ELIMINATOR 


0 32K I & Ill 24 95 

T 16K l & Ill 19 95 


GALACTIC EMPIRE 

T 16K I & Ill 14.95 


GALACTIC REVOLUTION 

T 16K I & Ill 14 95 


GALACTIC TRADER 

T t6K I & Ill 14 95 


'GALACTIC TRILOGY 

0 32K I & Ill . 39 95 


LUNAR LANDER 

032K I & Ill 20 95 

T 16K I Ill 14 95 


MACES & MAGIC "-BARLOG 
0 32K 1 29 95 


MACES(. MAGIC •2 ­
STONE OF SISYPHUS 


0 32K I 29 95 

MACES & MAGIC •3 ­
MORTON"s FORK 


0 32K I 29 95 
MISSILE ATTACK 


D 32K I & Ill 20 95 

T 16K I Ill 14 95 


OTHER VENTURE •2 ­
CROWLEY MANOR 


D32K1& Ill 20 95 

T 16K I Ill 19 95 


O THER VENTURE •3 ­
ESCAPE FROM TRAAM 


0 32K I & Ill 20 95 

T 16K I & Ill 19 95 


OTHER VENTURE '4 ­
EARTHQUAKE SF 1906 


032K I & I l l 20 95 

T 16K I & Ill 19 95 


OTHER VENTURE •5 ­
• 	 OEAIH PLANET 

T- 16K I & Ill 1995 
PLANEIOIOS 

032Kl&UI 2095 
T 16K I 6 Ill 1995 

0·1.1r 
Pr ice 

32 00 
24 00 

19.00 
15.00 

16.00 
15 00 

1600 
15.00 

19 00 

1900 
15.00 

12 .00 

12 00 

12 00 

3000 

1600 
, , 00 

2300 

23 00 

2300 

1600 
11 00 

16 00 
15 00 

1600 
1500 

16.00 
1500 

15 00 

16 00 
15 00 

GAMES 
O"' 

T1U1! Lisi Price litle l~t 
Big S 

SCOTT ADAMS- ADV "1. <2 & #3 ATTACK FORCE 
0 32K I & 111 . . 39.95 31 00 t9 .95 0 32K I & Ill __ 

SCOTT AOAMS" AOV '4. <5 & #6 T 16K I & Ill •. 15.95 
0 32K I & Ill .. __ 39.95 3 1.00 COSMIC FIGHTER 

SCOTT ADAMS' ADV w7. us & #9 D 32K I & Ill 19.95 
0 32K I & Ill ._ 39.95 31 .00 T 16K I & Ill . :::: 15.95 

SCOTT ADAMS" AOV '110. '11 & #12 DEFENSE COMMA NO 
0 32K I & Ill 39.95 

SEA ORAGON 
0 32K I & IH 24 .95 
T 16K I & Ill 19.95 

SHOWDOWN 
032K I & Ill . 20.95 
T 161( It Ill 14.95 

+. SILVE R FLASH·PlNBALL 1 
0 32K I & Ill 19.95 
T !GK I & Ill .. 14 95 

SKY WARRIOR 
0 32K I & Ill . 20 95 
T 16K I & Ill 14 95 

SPACE INTRUDERS 
D 32K I & Ill . 20.95 
T 16K I & Ill 19.95 

SI AR FIGHTER 
0 32K I & Ill 29.95 
T 16+( I & Ill . 24.95 

STAR TREK 3 5 
032Kl& Ill 19.95 
T 16K t & Ill 14.95 

TREASURE OUEST 
032K I & Ill . 19,95 
T 16K I & Ill 14 95 

Automated Simula l ions (EPYX) 
CRUSH. CRU MBLE & CHO MP 

0 32K I & Ill 29.95 
T 16K IS. Ill 29.95 

DUNJONOUEST ­
HELLFIRE WARRIOR 

032K I Ill 39 95 
T 16K I & Ill 39.95 

OUNJONOUEST­
KEYS OF ACHERON 

032Kl&lll 19.95 
T 16K I & Ill 19 95 

OUNJONOUEST­
SORCERER OF SIVA 

0 32K I & Ill 29 95 
T 16K I & Ill 29.95 

OUNJONOUEST.:_ 
TEMPLE OF APSHAI 

0 32K l & Ill 39.95 
T 16K I & 111 39.95 

DUNJONOUEST­
UPPER REACHES OF APSHAI 

032K I & Ill 19.95 
T 16K I & Ill 19.95 

+- RICHOCHET 
0 32K I & Ill 19.95 
T 16K I & Ill . _ 19.95 

Oor 
p,Jce 

15.00 
12.00 

15.00 
12.00 

15.00 
12.00 

15.00 
12.00 

15.00 
12.00 

15 00 
1200 

15 00 
12.00 

15.00 
1200 

15 00 
12.00 

15.00 
12.00 

15.00 
12.00 

1B.OO 
15 00 

18.00 
15.00 

14 .00 
1100 

14 00 
H .00 

23.00 
23.00 

23.00 
23.00 

31 ,00 

19.00 
15.00 

16.00 
12.00 

15.00 
12.00 

16 00 
11 .00 

16.00 
15,00 

23.00 
19.00 

15.00 
11 .00 

1500 
11 00 

23 00 
23.00 

30.00 
30.00 

15.00 
15.00 

23.00 
23.00 

30.00 
30.00 

032K I& Ill 

T 16K I & JU . 


GALAXY INVASION 
032Kl&lll _ 
T 16K I & Ill 

METEOR MISSION ' 
0 32K I & Ill 
T 16K I & Ill . : 

ROBOT ATTACK 

0 32K I & Ill 

T 16K I & 111 .. 


+STELLAR ESCORT 
032Kl &lll 
T 16K I & Ill 

SUPE R NOVA 

0 32K I & Ill 

T 16K I & Ill 


Comsolt 
+ BOUNCEOIOS 

0 32K I & Ill 
T 16K I & Ill . 

SCARFMAN 

0 32K I & Ill 

T 16K I & Ill 


SPACE CASTLE 

0 32K I & Ill 

T 16K I & Ill 


Med Systems 
ASYLUM 


0 32K I & Ill . 

T 16K I & Ill 


+-ASY LUM II 
0 32K I & Il l 
T 16K I & Ill 

OEATHMAZE 5000 
0 32K I & Ill 
T 16K I & Ill 

LABYRINTH 

D 32K I & Il l 

T 16K I & Ill 


WARRIOR OF RAS ­
0 4BK I & Ill 
T 4BK I & Ill 

WARRIORS OF RAS ­
D 4BKl&ll l 
T 48K 1 & Ill 

19 95 
15.95 

19.95 
IS 95 

19.95 
15.95 

19.95 
15.95 

19.95 
15.95 

19.95 
15.95 

19.95 
15 95 

19 95 
15 95 

19 95 
15 95 

22.95 
19.95 

22.95 
19.95 

17 .95 

1'.95 


17 95 
"95 

OUNZHIN 
29.95 
29.95 
KAIV 

29 95 

29.95 

WARRIORS OF AAS - THE WYLDE 
04BKl & lll 29.95 23.00 

15.00 T 48K I & 111 29.95 23.00 
15.00 Melbourne House Software 

PENETRATOR 
15.00 0 32K I & Ill 24 95 20 00 
15.00 T 16K I & Ill 24.95 20.00 

Now Twice As Many Programs! 

EDUCATION 

Advanced Opera ling Systems 
MOSTLY BAS IC 
EDUCATIO NAL PKG 7 PRG. 

T 16K I & Ill 24 .95 
MOSTLY BASIC 
SCIENTIFIC PKG 7 PAG. 

T t6K I & Ill 24 95 
TIME DUNGEON­
AMERICAN HISTORY 

T t6K I & Ill 24 95 
TI ME DUNGEON­

+WORLD HISTORY 
T 16K I & Ill 24.95 

Auto ma led Simuialions IEF'YX) 
JABBERTALKY 

D 32K I & Ill 29 95 

T 16K I & Ill 29.95 
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0 48K f & Ill 195.00 
ACCOUN rs RECEIVABLE 
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GENERAL LEDGER 
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INVENTORY CONTROL 

D 48K I & Ill 1g5_00 
PAYROLL 

0 48K I S Ill 

WORD PROCESSING 
Aspen Soll ware 
GAAMMATIK 

032K I 59.00 •16.00 
2000 PROOF EOiT 

032K I _ 3000 23.00 
PROOFREADER 

20 00 032K I . 54 00 42.00 
SOfT.SCREEN 

D•BK I _ 69 00 54.00 
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D 48K I 69.00 54.00 

~~E~f~.~h~al~~~~ttwarn20 00 
f 16K I. 100.00 24 .00 
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+MAXI CAAS 
0 48K I & Ill .... . 99.95 79.00 

MAXI MANAGER 
D 48K I & Ill , .. 99.95 79.00 
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0 <BK I & Ill 49.95 39.00 

155.00 .,.. MAXI STAT 
D <BK I & Ill 199.95 147.0C 

155 00 Auk ·s 
+coo. PUTER FILING SYSTEM (CFS) 

15500 0 32K I & Ill 69.00 55.00 

155.00 ~~Etr8R1~sAP~E~'~ke~eeT 
0 32K 13 Ill _ 69.95 
T 161( I & 111 , , , 34_95 

OPERATING SYS. 
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OOS PLUS V3.3S 

D 32K I 100.00 B0.00 

UTILITIES 
Adventure lnletnatlonal 

• DIRECTORY INFO. MGT II (OIM II) 
0 32K I & Ill . 24.95 19.00 

Howe Soflware 
MON3 

T 16K I. 39.95 31.00 
MON4 

0 32K I 49.95 39.00 
STEAM 

T 16K I. 69.95 55.00 
SYSTEM DIAGNOSTIC 

D 32K I & Ill _ 99.95 79.00 

MISCELLANEOUS 
Adventure ln ternallonal 
H INT SHEET lor single 
Adven ture if1 thru #12 

LOO 1.00 
Sollware Allah 
ORCHESTRA-85 

T 16K I . 99.95 95.00 
0 16K I 99.95 95.00 

PMC SOFTWARE 
475 Ellis St., Mt. View, CA 94043 
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·" im=mJ._V 
DISPLAYED VIDEO IS DRIVING DOWN 

.. PRICES ON DISKS! 
DISPLAYEO VIDEO is now offerjng TRS-80 • MODEL III with TANDON disk drives, one of the most reliable 
disk drive systems on the market, for incredibly low prices. 
MODEL III with 48K, dual 40 track double density disk drives , complete systems with TRSDOS and ONE BOX 
OF DISKETTES 

PLUG IT IN AND GO..... $1,749.00 
MODEL III with 48K, dual 40/40 track double density disk drives , complete systems with NEWDOS 80 and ONE 
BOX OF DISKETTES 

PLUG IT IN AND GO... ... $2,149.00 
MODEL III with 48K, dual 80 track double density disk drives, complete systems with NEWDOS 80 and ONE 
BOX OF DISKETTES 

Pf-_UG /TIN AND GO.... .. $2,149.00 
MODEL III with 48K, dual 80/80 track double density disk drives , complete systems with NEWDOS 80 and ONE 
BOX OF DISKETTES 

. PLUG IT IN AND GO. ..... $2,449.00 
MODEL Ill 16K w/Free Shipping . . . .. ... . .. . . . . ......... .. ... . .. . .. . .... . .... . . . $839.00 
16K Color Computer.... .. . .. ... .. . . . .. . . .... . ..... .. .. ... .. . .. . .. . . . . . . . . .... $459.00 
MODEL III Internal Drive Kit: Includes controller board, dual drive mounting bracket, 
dual power supply, all hardware cables and connectors (gold plated) ..... '. .... . . . .. ... $359.00 
MODEL 16 w/1 drive /w/2 drives .... . . . .... . . . . . . . ....... . ... .. . . ....... . .... . .... CALL 

IMMEDIATE DELIVERY 
120 Days Parts and Labor Warranty 

DEALER INQUIRIES INvlTED 
Visit Our Two Free Shipping in the U.S. 
NEW RETAIL LOCATIONS: 48 Contiguous States 
886 Ecorse Road. Ypsilanti. Ml 48197 
(313) 426·5086/ (313) 4824424 

111 Marshall Street, Litchfield, Ml 49252 
(517) 542-3280 

Grand Opening of our Radio Shack Authorized Dealership at: 
111 Marshall Street, Litchfield, Michigan 49252 #P142 

To Order: Call (313) 426-5086 or (313) 482-4424 or (517) 542-3280 or write DISPLAYED VIDEO, 

886 Ecorse ~oad, Ypsilanti, Michigan 48197 


'TRS-80 is a trademark of the Tandy Corporation Prices subject to change without notice 
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DISPLAYED VIDEO'S DONE IT AGAIN!!! 


"DV'S" 

COLOR 


COMPUTER 

FIRST 

DRIVE 


"$425.00" 


DISPLAYED VIDEO IS DRIVING DOWN 

PRICES ON DISKS! 


80 TRACK TEAC DISK DRIVE W/CASE & POWER SUPPLY• 

$279.00 

40 TRACK TEAC DISK DRIVE W/CASE & POWER SUPPLY 

$239.00 

TWO DRIVE CABLE $23.99 

With Gold Plated Connector~ 

NEWDOS 80 $115.00 MODEL I OR III 
Bare Drives & Cases Available Upon Request 

By the time you see this ad, DISPLAYED V!DEO's Hard Disk will be available to you. 

Call for the Lowest Prices Available 


VERBATIM CLEANING KIT 

$19.95 


EPSON PRICES 

We're not going to make you call for prices. 


Here they are in black and white!! 


MX 80 (W/GRAPHTRAX) PLUS $459.00 

MX80FT (W/GRAPHTRAX) PLUS $565.00 

MXlOO (W/GRAPHTRAX) PLUS $719.00 


PRINTER CABLE $23.99 

With Gold Plated Connectors 

We Carry A Full Line of OKIDATA Printers 

op In to our Two IMMEDIATE DELIVER~ 
~w Retail Locations: 

~~ISPLAY!~ 
90 Days Parts and Labor Warranty

6 Ecorse Road. Ypsilanti. Ml 48197 DEALER INQUIRIES INVITED3) 426·5086/ (31 3) 482-4424 
Free Shipping in the U.S. 

48 Contiguous States
1 Marshall Street. Litchfield. Ml 49252 IDEo g
7) 542·3280 

;2 

Grand Opening of our Radio Shack Authorized Dealership at: 
111 Marshall Street, Litchfield, Michigan 49252 #P142 

To Order: Call (31'3) 426-5086 or (313) 482-4424 or (517) 542·3280 or write DISPLAYEO VIDEO, 
886 Ecorse Road, Ypsilanti. Michigan 48197 

'TRS·SO is a trademark of the Tandy Corporation Prices subject to change without notice 



GENERAL 


Micros in the Lab 

by Tom Hager 

M icrocomputers are not yet used extensively in 
scientific exploration, but some pioneering 
scientists are leading a micro revolution. 

Dr. Howard Whitlock is a respect­
ed research chemist, a member of the 
facu lty at the University of Wisconsin, 
Madison, and a self-described "under­
ground computer guerrilla." He, and a 
new breed of scientists like him, are 
pioneering the use of microcomputers 
in the laboratory. They are finding new 
ways to tie Apples to astronomy and 
PETs to paleontology. They are testing 
the power of computers against the 
secrets of nature . 

And it looks like the micros are 
winning. 

"It's had an incredible effect on our 
productivity," says Whitlock, describ­
ing a microcomputer system he and his 
students pieced together to improve the 
efficiency of a common laboratory 
instrument. 

Not long ago, graduate students 
working in his lab would sit intermin­
ably in front of a spectrophotometer, 
an instrument used to measure the light 
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passing through a solut ion . First they 
would analyze a test sample; then, on 
the same machine, they would manipu­
late their newly-obtained data. One re­
searcher doing one experiment could tie 
up the spectrophotometer for hours. 
Work began to bottleneck. Short of 
buying more of the costly instruments, 
Whitlock's junior researchers had no 
choice but to line up and wai t. 

Not any more. Whitlock now uses an 
Apple to separate data acquisition, still 
done on the spectrophotometer, from 
data manipulation, now done on the 
microcomputer. While one investigator 
is conducting an experiment, another is 
analyzing data and putting it into read­
able form on the Apple. 

''Relaying data from measuring in­
struments to higher machines has tri­
pled our efficiency," says Whitlock. 
"This sort of thing is duck soup 
with micros." 

And it's a major reason more and 
more scientists are buying them. Tedi­
ous, repetitive testing composes much 
of research science. Whitlock and a 
number of other ground-breaking sci­
entists around the country are freeing 
lab personnel from this monotony by 
hooking laboratory equipment into mi­
crocomputers. The micros not only 
work long hours without complaining, 
they also record the data accurately and 
play it back to the investigator in what­
ever form is desired. A British personal 
computer company labels its product 
"The ideal lab assistant," and, to hear 
some sc ientists talking, that's an 
understatement. 

But, there are problems. Connecting 
a microcomputer to a spectrophotome­
ter may be duck soup for a computer 
fan like Whitlock, but other scientists, 
not so well versed in computer lore, 
have been slow to take advantage of this 
new technology. In fact, scientific use 
of microcomputers is still in its infancy. 

This is not what you'd expect. Theo­
retically, scientists, constantly con­
cerned with staying on the cutting edge 
of knowledge, should be the first to put 
micros to work . But, in fact, people do­
ing active scientific research spend most 



of their waking hours reading about 
developments in their field, devising ex­
periments, and writing grant proposals. 
This doesn't leave much time for taking 
an introductory microcomputer class or 
perusing 80 Micro. 

Steeped in narrow disciplines, trained 
on equipment common twenty years 
ago, and hampered by a lack of com­
puter systems and soft ware designed to 
fit their needs, most scienti sts have ig­
nored this potentially valuable tool. It is 
ironic that the premier technological ad­
vance of the lase decade has found wider 
use in the entertainment, business, and 
military fields than in the sciences; it is 
sobering that certain kinds of advanced 
microprocessor technology are more 
common in video game arcades than in 
the laboratory. 

"A few ingenious 

scientists are interj acing 


off-the-shelf micros 

with their 


research equipment.'' 


But this is beginning to change. A few 
ingenious scientists are interfacing off­
the-shelf micros with their research 
equipment. Some are taking advantage 
of a rapidly growing number of labora­
tory instruments with built-in micropro­
cessors called "smart machines." Still 
others are buying entire micro-based 
systems, complete with software, 
designed specifically for sc i en ti fie 
applications. 

Last year the prestigious science jour­
nal Nature introduced a special issue 
devoted to computers by telling its 
readers that "computers can wring 
more out of an experiment, or a series 
of observations, than is possible with 
more traditional techniques of data 
handling." About microcomputers, the 
journal said, "the benefits are certainty, 
speed, and the saving of a research as­
sistant's time. The cost is often small." 
And, it should have added that micro­
computers can also improve a scientist's 
teaching effectiveness as well as speed 
up his ability to communicate with 
other researchers. 

The micro revolution in the sciences 
is just beginning. A look at some of the 
first "computer guerrillas" in the field 

.-See List o/ Advertisers on Page 455 

.., BOUGHT IT" 
"My biggest loss 
of programming 
time using 
Snappware's 
EXTENDED BASIC 
is spent 
inserting 
my diskette." 
SCOTT ADAMS - PRES OFADVENTURE !NTL. 
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may show where it is taking us. 

Some Examples 

Dr. William Riedel, Chairman of the 
Geological Research Committee at the 
University of California, San Diego, is 
trying to put together a family tree. Un­
fortunately for Dr. Riedel, the family 
he s interested in has hundreds of 
members. Some have been extinct for 
millions of years. None can be easily 
seen without a microscope. 

They are radiolarians, tiny, one­
celled organisms that noat in fresh and 
salt waters around the world. Some of 
them build incredibly intricate exoskele­
tons out of silica. These exoskeletons 
sin k when they die, gradually building 
up a radiolarian ooze that, over millions 
of years, is compressed into stone. 

Scientists need to know one radio­
larian from another because the fossil­
ized remains are used in geological 
dating. But only a handful of the hun­
dreds of living and extinct species have 
been well studied. Dr. Riedel is trying to 
change that-with the help of a micro­
computer. He and his co-workers are 
digitizing tv images of magnified ra­
diolarians and feeding the digitized 
pictures into a microcomputer. A string 
of descriptive terms for the organisms is 

fed in at the same time. Now, when a 
scientist wants to know which radio­
larians have, for example, x number of 
spikes on the y portion of their exo­
skeleton, the computer can tell him. 

The microcomputer is making it 
possible for Riedel and his lab workers 
to look at radiolarians in terms of com­
mon characteristics rather than depend 
on outdated, sketchy taxonomic list­
ings. Fossil radiolarians can be com­
pared to living radiolarians, and fresh 
water organisms can be compared with 
those that live in the ocean. Microcom­
puters are changing the way scientists 
look at the radiolarian family tree. 

Riedel's technique, though effective, 
is fa irly simple. Feeding in masses of 
data and then searching for common 
items is old hat for computers. To find 
a more ingenious method of using 
micros, you have to travel 1,000 miles 
up the coast, to Eugene, OR. 

Dr. Michael Posner, a nationally re­
nowned research psychologist, wants 
to know how thought processes occur 
at a very basic level, and microcomput­
ers are his primary research tools. He 
has programmed his machines to run 
simple psychological tests that help 
him build a picture of how the brain 
works. His laboratory at the University 
of Oregon is dominated by a closet­
sized black plastic cubicle that, on any 
work day, contains a Lv screen on a 
table, a chair, and an experimental 
subject. The subject sits on the chair, 
head immobilized and pressed against 
a viewer, electrodes attached near the 
eyes, fingers on a response button. 
Posner's microcomputer flashes pat­
terns on the tv screen. The subject's 
eyes dance in response. The electrodes 
pick up the movement and feed the 
data to the microcomputer. The com­
puter gives a different cue, and the sub­
ject's finger punches the response key. 

$ HORSERACING $ 

Th~ KEL·CO SYSTEM, developed by Dr. A.S . Kelsey, Professor of Mathematics, and M ike Cox . an expP.rt in horse race h;indicapping, has heen 
available separately for Thoroughbred and Harness racing since the la te 1960's and has increased in popularity as th e technical presr.ntat ion of 
it has improved. 
The in depth analysis of 10,000 races for each of Thoroughbred and Harness racing was conducted to determine which measurable variables 
were most predictive and which of the intangibles could be organized into a workable form. 

CANNELLA SALES CORP. NOW INTRODUCES TWO KEL- CO SOFTWARE PACKAGES FOR ANALYSING 
THOROUGHBRED AND HARNESS HORSES! 

THE PROGRAMS 
Because of Computer technology, a novice need only learn how to interp ret the racing papers (clear instructions included ) to operate these 
programs. You'll enjoy becoming a Railbird! 
THOROUGHBRED PROGRAM (RS-5): Horses' ratings reflect TROT PROGRAM (RS·6) : Horses' ratings are derived through the 

True Class levels. The Program takes into account the levels of mathemat ical links among Speed, Finishes, Post Positions and Track 

racing at all North American racetracks so that ratings always Lengths. A djustments are then made for Current Form, Class 

remain consistent ; Fitness of the horse is also a major element Changes, Driver Changes etc . This method can be used at any 

brought out in the analysis. Ratings may then be adjusted in Harness racetrack for which normal past performance data is avail-

consideration of factors like Distance, Weight, Surface etc. able. 

INPUT/OUTP~T - The Programs operate on the basis of prompts where the user responds with material from the racing papers, and in some 

cases personal 1udgemen t. 

Results may be produced one horse at a time or for complete races; horses are rated, ranked and qualified on a list (screen copy or hard copy). 

Wagering guidelines for Straight -Win, Place, Show and Combination Bets, eg. Daily Doubles, Exactas - are uiven in the Programs. These ru les 

are applied in accordance with the horses' ratings and qualifications. 


IMMEDIATE DELIVERY ON CASH AND CREDIT CARD ORDERS - Send Money Orders; Personal Cheques (must clear be fore delivery)· 

VISA, MasterCard, (American Express-USA only) - send Acct . No.. Expiry Date ' 
TELEPHONE CREDIT CARD ORDERS! 
IN USA: $200. Each Program STUDY IN CANADA : $225. Cdn. Each Program 
CANNELLA SALES CORP. A formal Study using the Thoroughbred EQU IN E MANAGEMENT & INNOVATIONS 
420 E. Genesee St. System in New York, New Jersey and Canada P.O. Box 2214, Station D 
Syracuse, New York 13202 showed a profit of 24oto over 372 potential Ottawa, Ontario K 1 P 5W4 
1-800-448-5713 races . Copies of the Study may be obtained Toronto 281·3568 
(NY State 315·476-1430) for $ 1.00 each from either our U.S. or Ottawa 523­ 4202 
NY Residents add sales tax . Canadian office . Call Now and Order Vancouver 228·9091 

These Two Programs. 

Specifications: TRS-8081 & 111, 48K ; Apple 118 with DOS 3.3, 48K ; enquire about others! .,.,. t77 
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The computer stores the new data. 
Posner is using this system to answer 

some simple questions. For instance: 
When you try to recall the letter A, 
does your mind "see" A first, or does 
it "say" A? To answer this, Posner 
programmed his microcomputer to 
flash pairs of letters on the tv screen. 
Some of the pairs were identical visual 
matches (AA), others were identical 
verbal matches, but differed visually 
{Aa), Subjects watching the screen 
were instructed to press the response 
key as quickly as possible when either 
match came up. 

Posner found that subjects respond­
ed to the visually identical pair 80 to 
100 milliseconds faster than they did to 
the pair that was the same in name on­
ly. It appears from such experiments 
that visual cues are more accessible in 

"Microcomputers are 

helping Posner 


look into 

the human mind. " 


the brain than verbal cues. You have to 
rummage deeper in your mind for the 
names of things than you do for their 
shapes. 

This kind of split-second work­
which helped Posner win the 1981 
Distinguished Scientific Contribution 
Award from the American Psychologi­
cal Association-would be nearly im­
possible withoµt microcomputers. 

While microcomputers are helping 
Posner look into the human mind, 
another scientist is using them to track 
pollution in wilderness lakes. Dr. Stan­
ley· Burden and his students at Taylor 
University in Upland, IN, are examin­
ing the effects of a recent oil discovery, 
and the subsequent population 
growth, on some pristine lakes in 
northern Michigan. Burden's group 
collects water samples from the lakes 
and tests them with electrodes that can 
detect very small quantities of pollu­
tion-related ions . These finicky elec­
trodes once had to be hand-calibrated 
before each experiment. Now, the mi­
crocomputer does that automatically, 
besides performing a complex analysis 
of pollutants in the water. 

Not only does his Apple-based sys­
.-see List of Advertisers on Page 455 
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tern make gathering data easier, 
Burden says, but the color graphics 
capability makes it possible for him to 
display his results more effectively . 
"This setup represents a huge saving in 
terms of operator time," he says, "and 
it improves the quality of time for 
upper-class students by freeing them 
from the simple logging of data ." 

The era of pale laboratory assistants 
keeping night-long vigils over labora­
tory instruments may soon be over. 
But it's not going to happen right 
away. Unfortunately, many scientists 
sti ll see this kind of work as too special­
ized for micros, which are viewed in 
some labs as toys, or, at best, as fanci­
fied calculators. 

No t John Zimmerman. Thi s 
Wabash University (Crawforsdsville, 
IN) chemist has just finished a study on 
the usefulness of commercially avail­
able microcomputers in laboratory 
work . He cites the limited 8-bit resolu­
tion of most micros as the main reason 
they haven't found more niches in 
research. 

"Apart from teaching, 8 bits just 
doesn't do it for a chemist," he says. 

But he's quick to add that newer mi­
crocomputers with greater resolution 
have all the power needed for scientific 
applications. 

"We're getting to the point where 
serious work can be done with off-the­
shelf items, which you couldn't do a 
few years ago," he says. 

Amateur astronomer David Skill­
man has been running an Apple-con­
trolled observatory in his back yard for 
the last two years. Skillman pro­
grammed his microcomputer to keep 
track of specific stars as they wheel 

overhead al night. The computer 
orders Skillman's homemade telescope 
to turn an appropriate number of de­
grees, keeping the star in its sights 
for hours. So far, the system has 
worked well. 

Even with amateurs showing the 
way, many scientists have neither the 
skill nor the inclination to concoct "their 
own laboratory microcomputer sys­
tems. But they're still interested in the 
benefits micros can offer. To tap this 
market, microcomputer entrepreneurs 
are offering science packages, com­
plete with hardware and software, for 
speci fie research applications. 

Two years ago a group of former 
Massachusetts Institute of Technology 
(MIT) men started Laboratory Com­
puter Systems in Boston. They've de­
signed a microcomputer package that 
measures the volume of small biolog­
ical structures by "reading" pi°ctures 
from a microscope and then comput­
ing three-dimensional volume from the 
two-d imensional data. Biovolume i. an 
important measurement in many 

studies, but until now its estimation 
has been too time-consuming to be 
practical. 

Another company is selling a com­
plete microconwuter system that mon­
itors a classic behavioral psychology 
experiment: . The running of rats 
through a maze. Columbus Instru­
ments Inc. has hooked an Apple II to 
infrared sensors that tell the computer 
the time a rat spends travelling, resting, 
even turning in circles while negotiat­
ing a maze. The c0mpany's software 
converts the data to a printout that 
once took a researcher hours to 
prepare. The company has also devel ­
oped a Skinner Box package in which 
the microcomputer delivers electric 
shocks or rewards to an animal, and 
then analyzes their response 'data. ' 

Microcomputers that can do it 
all-conduct an experimi;!nt, gather the 
data, a-nd then analyze it-may be the 
coming thing. As John Zimmerman 
says, "We're gradually moving toward 
a system wher!'! the whole lab is under a 
sort of computer control." 

But that's still in the future . Right 
now, microprocessor technology is 
making its biggest scientific impact on 
a much smaller scale .. The new labora­
tory fa9 this season is the microcom­
puter's little brother-the smart 
machine. · 

This new type of equipment is sim­
ply a standard laboratory instru­
ment-a spectrophotometer, a column 
chromatograph, or a scintillation 
counter- souped up with a built-i.n mi­
croprocessor. All this requires is re­
moving the CPU heart of a microcom­
puter and transplanting it into another 
machine. The result: A relatively inex-
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pensive instrument that can be pro­
grammed for desired activity sequenc­
es and is much easier to run than a full 
microcomputer. 

There are disadvantages. Smart ma­
chines are inherently limited in func­
tion and scope, and the machine's abil­
ities cannot be expanded. But scientists 
with no programming or hardware 
ski lls can at least have the luxury of 
some computer power, so the smart 
machines' popularity is understand­
able. As Zimmerman says, "You don't 
buy an if)strument any more without a 
micro inside." 

ln science, the most precious com­
modity is new knowledge. Next to 
making a discovery (and getting grant 
money), the most important task for a 
scientist is to keep current with other 
research in the field. This is done pri­
marily through scholarly scientific 
journals, refereed by panels of experfs 
who decide whjch findings are worthy 
of printing. Getting published in a 
journal can be a lengt hy process. More 
than a· year can pass between the time 
of a discovery and its publication. 

Enter Comtex, a small two-year-old 
company that is planning this fall to 
offer the first electronic journal for 
scientists. Comtex president Frederick 
Plotkin plans to have submissions 
judged and on line in the breathtaking­
ly short span of six Lo eight weeks. The 
research papers will be stored in a cen­
tral computer with reports available, 
for a fee, to any scientist in North 
America equipped with · a phone line 
and a microcomputer. · 

Feelings about the planned system 
are mixed. One editor of an ·established 
biology' journal has already called 
Comtex "ap electronic garbage heap." 
But others are more enthusiastic. The 
prospect of getting new information 
\Vi thin · weeks of discovery rathe.r than 
m"oriths m'eans that research as a whole 
can 'move aliead faster. 

Despite these positive trends, almost 
everyone involved in the scientific use 
of iT)icrocomputers points to one cen­
tral problem that blocks their full in­
corporation: · inadequate education. 
Older investigators need to be intro­
duced to the technology. Youpger re­
searchers must be taught the easiest, 
most productive ways to integrate 
micros into their labs. And science 
students from grade school through 
college should be taught about the uses 
of microcomputers in all fields. 

Steps are being taken in this direc­
tion. In the last few years the National 
Science Foundation, the nation's larg­
est source of money for scientific re­

..- See List of Advertisers on Page 455 
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search, has funded dozens of programs 
using microcompu ters in scien ce 
educations. 

One of these, at the University of 
Mississippi, is designed to teach 
primary and secondary school science 
teachers how to use microcomputers in 
the classroom. Jean Shaw, organizer 
of the program, grew enthusiastic 
about microcomputing after joining a 
TRS-80 club. Shaw believes that more 
and more children will have access to 
personal computers in the home, and 
she wants to make sure that science 
teachers keep up with the youngsters. 

''Th.e teachers coming ~hrough the 
program will at least be familiar with 
what they' ll be surrounded with when 
they' re out teaching," she says. 

David Moursund, editor of The 
Computing Teacher, agrees that 
micros will have an important effect on 
science education, although he sees 
teachers, not students, as the moving 
force. 

"Our educational system is com­
pletely. dependent on how teachers 
view the worId," he says. " If teachers 
can't adj ust to using computers, to this 
change in the world, then it's going to 
be very, very hard for the kids to adjust 
to it." 

Whether it's led by students or 
teachers, the move to bring micros into 
science education is growing. Chemis­
try teachers are using microcomputer 
graphics to show moving three-dimen­
sional chemical diagrams (in color) to 
thei r students. Psychology teachers 
program microcomputers to give their 
students the same kind o f psychologic­

"Our educational system 

is completely 


dependent on how 

teachers 


view the world. " 


al tests given to their patients. The stu­
dents not only learn about psychology, 
they learn about themselves, and have 
fun doing it. Physics professors teach 
complex numerical analysis to college 
students with a microcomputer pro­
gram that simulqtes the decreasing or­
bit of a spaceship near a black hole . 

Biology professors pave developed 
programs in which students try to save 
herds of bison or pods of whales from 
extinction in the face of environmental 
changes. Other biology programs sim­
ulate the effects of various pollutants 
on water ecosystems. 

Computer-assisted instruction of 
this sort is exciting for the students, but 
it doesn't teach them how to use micro­
computers in the lab. To do that, you 
need a class like the one developed by 
Bruce Rafert and R.C. Nicklin at Ap­
palachian State University in Boone, 
NC. These two physics professors 
teach their students how to interface a 
KIM-I microcomputer board to com­
mon laboratory equipment. They 
avoid programming language and dia­
gramming details as much as possible , 
concentrating instead on ·hands-on wir­
ing and getting systems to work. Their 
conclusion after successfully running 
the class : " . . . micros should be as 
common as voltmeters and scopes at 
a/I levels. ' ' 

Why Not More? 

Microcomputers . Their potential 
seems unlimited, they're ch~ap, and 
they' re available. So why doesn' t every 
science laboratory have one? 
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The most obvious reason is inertia. I 

Contrary to popular conception, scien­

tists fear new and complex technolo ­

gies al most as much as anyone else . 

Scient ific research moves ahead at a 

dizzying pace already, and microcom­

pULers threaten to speed the process 

even more. Some scientists fear that 

the liu le machines will make them out­

moded. They' re scared. 


Those who decide to take the plunge 
and buy a micro fo r the lab face 
another problem . Retail computer 
dealers are notoriously ignorant of 
scientific needs. They may be able to 
talk for hours about the latest video 
game, but th ey ' re woefully ignorant of 
ways to hook their machines into lab 
sensors. Support for scientists is 
therefore poor, and well-documented 
interfac ing material is rare. Non e of 
that would ma tter much if adequate 
scienti fi c software exis ted, but it 
doesn' l. While microcomputer hard­
ware is, or soon will be, adequate for 
most laboratory applications, good 
so ftware is lagging fa r behind-a prob ­
lem not limited solely to science_ 

But all these problems are lowly be­

ing ·olved . There's a feeling across the 

field that we're on the edge of a micro­

computer explosion in the sciences. 

More science students are becoming 

computer literate. More micros are be­

ing built with the power needed for 

research. More firms are designing 

microcomputer ·syste ms for the 

sciences. Software is gradually being 

developed by scientists who can' t wait 

for computer companies to catch up. 

As more important data is collected 

th rough the use of micros, resistance 

should gradually die down. 


Soon every sc ience department in 

every school may resemble the Chemis­

try Department at the Uni versity of 

Wisconsin, Madison, where 35 Apples 

and PETs are scattered among the 

fac ulty. Pockets of activity like thi s 

will grow, says computer guerrilla 

Howard Whitlock , even though there 

may be resistance at the highest levels. 


"The most interesting part of micro­

computers in the University is that the 

school administration is scared to death 

of them, " he says. " Most people in the 

Uni versity don't know anything about 

computers . They hear the drums beat­

ing in the bush, and they see a few 

guerri lla raids here and there, bu t they 

don't know there's a revolution­

yet." • 


Tom Hager can be reached at 868 W. 

10th Ave., Eugene, OR 97402. 
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UTILITY 

Control your Model !I's cursor. 

Curse You, Cursor! 


Joseph L. Frese 
The Software Service Company 
37W829 Pine Needles Court 
Batavia, IL 60510 

Ron Balewski's article " Block 
That Cursor" in the April 

1981 issue of 80 Microcom­
puting scored a real hit with me. 
I, too, find a non-blinking block 
cursor more comfortable than 
the standard TRS-80 cursor. 

Ron ' s Mode l I so l ution 
couldn't be applied directly to 
my Model II system. Fortunate­
ly, an entirely d ifferent.solut ion 
proved easy to implement on the 
Model II. Th is method has some 
other interesting applications 
as well , and now I wou ldn't be 
without it in my collect ion of 
systems subrout ines. 

Why Control Your Cursor? 

The cursor is an important 
part of the interface between the 
computer and its user. A blink­
ing cursor calls attention to its 
position on the screen, whi le a 
non-blinking cursor seems less 
insistent. A fast-b linking cursor 
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demands attention, appropriate 
when special attention is re­
quired for an unusual situation 
(an error condition, for example). 
When you write information on a 
partial screen rather than a line 
at a time, the cursor should be 
turned off so it doesn 't f licker 
annoyingly while moving about 
the screen. 

Differen t cursor sizes are ap­

feet you intended. It is often 
helpful to adapt the cursor for­
mat to the situation. 

Model II Basic and TRSDOS 
give cursor contro l limited to 
having the cursor blink, not 
blink, or not show. That's help­
fu l, but real ly not enough. And 
then the system is always trying 
to change back to the standard 
format when you least want it. 

Bil 7 (Most Slgnlf lcanl) - Nol Used 
Blts6 - 5 - Cursor Display Mode 

Bits Byte Byte 
Binary Hex Dec imal Meaning: 
00 00 00 Non·bfinking cursor 
01 20 32 No cursor displayed 
10 40 64 Blink double speed 
11 60 96 Bl ink normal spee<I 

Blls 4-0 - Cursor SIM Li ne (within Iha 
7 by 10 dot matrix of a characle~ 
The value Is Imm 0-9: 

0 gives a full block cursor. 
9 gives an unde~lne cursor. 

Note: TRSDOS normal value for lhls byte is decimal 101 or hex 65. 

Table 1. Register 10 layout 

propriate for different situa­
tions. For example, when f illing 
in a large number of blank 
spaces ind icated by underscore 
characters, a non-blinking un­
derscore cursor is not a pre­
ferred shape. Or, when entering 
data into a reverse video field 
(black characters on a white 
background). a block cursor 
creates the il lusion of two re­
verse video fields separated by a 
space or white on black char­
acter. This probably is not the ef-

The subroutine below gives 
. nearly total cursor control, can 

be loaded anywhere without 
modifying the code, uses on ly 
16 bytes of memory, and it' s 
free. Such a dea l! 

Method of Operation 

The Model 11 uses a Motorola 
MC6845 CRT Contro ller to oper­
ate the display. This controller 
contains 19 registers or high 
speed memory locations, ac­
cessible via the system bus, 

which tailor the controller chip 
for a given application. 

The ability to set register 
number 10 provides all capabil­
it ies discussed above. Table 1 
shows the layout of the bits in 
register 10. Control the cursor 
by choosing a particular com­
bination of bits and putting 
them into that register. 

However, TRSDOS 2.0 and 

other programs have the nasty 
habit of putting their own bits 
into the register every so often. 
(They are just making sure that 
the cursor is turned " on. " ) 
Therefore, to do the job right, 
you must also modify the byte 
which TRSDOS and these other 
programs will put into reg ister 
10. This magic byte is stored in 
memory location 06B1 H (in 
TRSDOS 2.0). It is sent to the 
CRT controller just before every 
TRSDOS Ready command 
prompt , and also when you cal l 
the Cursor (SVC 26) operating 
system call with a non-zero 
argument. 

Set It and Forget It 

To change the cursor perma­
nent ly for a given appl ication, 
just PATCH locat ion 06B1H on 

The Key Box 

Model II 
32K RAM 
TRSDOS 2.0 
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00 110 THIS SU BROUT INE ALLOWS USERS OF BASIC ON THE TRS-80 HODEL 11 TO TAKE 

00120 FULL CONTROL or THEIR CURSOR . 

00130 WRITTEN BY J . L. FRESE , <Jil l 879-933 5 , ON HAY 24 , 198 1 . 

001 40 

001 50 THE ROUTIN E IS SELF - RE LOCATING - THAT 15 TO SAY IT HAY BE LOADE D AT 

00160 ANY DE S IRED HEHORY LOCAT ION WI TH OUT HO DIFYING THE HACH I NE CODE 

00 170 

00 18 0 WHEN CALLED FROH BASI C, THE SINGLE PARAMETER 15 AN INTEGER ( 16 - BITS l 

00 190 THE LE AST SIGNIFICANT BYTE OF THIS INTEGER IS THEN OUTPUT TO THE CRT 

00200 CONTROL LER REGISTER IO , WHERE THE FOL LOWING BIT FIE LDS CONTROL THE 

00210 CONTROLLER ACTIONS DESCRIBED BELOW : 

00 2 20 BI T 7 <HOST SIGNIF I CANT ) NOT USED 

00230 BITS 6-5 CURSOR DISPLAY HOD£ 

00 240 00 • NON-BL I NK 

00250 01 NON - DISPLAY 

00260 10 • BLINK , 2X SPE ED 

00270 11 BLINK , NORHAL SPEED 

00260 BITS 4-0 CURSOR ST ART LINE <O TO 9 l 

002! 0 0 HEANS BLOCK CURSOR : 9 


00 300 HEANS UNDERLINE AS CURSOR 

003 10 

00 320 AT ENTRY FROH BA SIC : 

00 3 30 REGISTER A -- TYPE CODE or PASSED PARAHETER ( 2 FOR INTEGER > 

00340 REGISTE RS HL -- ADDRESS OF INTEGER IN THE ARCUHENT STORAGE AREA 

00350 INTEGER IS STORED I N NORHAL Z-80 ORDER , LEAST 

00360 SIGNIFICANT BYTE FIRST . 

003 70 

00 3 8 0 UPON RETURN TO BASIC : 

00 390 REG ISTERS AND THE ARC STORAGE ARE A ARE NOT HODIF I ED. 

00400 THE VALUE RET URNED IS THE CALLER ' S ARGUHENT . 

00410 

00 420 OPERATING SYSTEH DEPENDENCIES : 

00430 THE ORC IN LINE 470 AND THE LO AD TO HEHORY LOC AT ION 06BIH IN 

00 4 4 0 LINE 580 DEPE ND UPON THE USE or TASDOS 2 . 0 . 

00450 

004'0 


ro oo 	 00 470 ORC OFOO OH ; ORIGIN OX FOR TASDOS 2 . 0 IF YOU ARE NOT USING 
00480 ; ANY HIGH HEHOAY COHHUNICATION S ROUTINE . 
00490 :TRSDOS 2 . 0 PROTECTS HEHOAY DO\IN TO OFOOOH FROH 
00500 ; THE BASIC INTERPRETER . 

rooo FE02 00510 SE TC SR CP :TEST FOR INTEGER ARCUHENT 
F002 co 00520 RET NZ ; IF INVALID, RETURN WITHOUT ACTION 
F003 n 005 30 PUSH AF ; SAVE AF 
F004 3EOA 00 540 LO A, 10 ; ADDRESS CRT CONTROLLER REG 10 
ro o6 DJFC 00550 OUT <OFCHl , A ; INFORH CRT CONTROLLER 
FOOS JE 00560 LO A, <Ht> ; CET CONTROL BITS FROH USER PROCRAH 
ro o1 DJFD 00570 OUT (0FDHl , A : HOVE TO CRT CONTROLLER REC 10 
rooe 328 106 00580 LO <06B1Hl , A ; ALSO HOD ! FY HEHORY WH I CH TRSOOS 2 . 0 

00 5 90 : AN D OTHERS USE TO RESET CURSOR " ON " . 
00600 ; NOTE : THE PREVIOUS INSTRUC TION HAY BE OHITTED . THIS WILL CAUSE 
00 610 YOUR CURSOR HODlFICATION TO BE ON LY TEHPORARY . TRSDOS 
00620 AND SOHE OTHER PROCRAHS WIL L UNDO YOUR CHANCE BY WRITING THE 
00 6 JO CONTENTS OF LOCAT I ON 06B1H TO THE CRT CONTROLLER WHEN TH EY GET 
00640 AN OPPORTUNITY TO DO SO . ( I . E. THEY WILL EXECUTE THE " CURSOR" 
006 50 SVC WITH AN "ON " ARCUHENT . l 

root Ft 00660 POP AF : RESTORE AF 
roor c1 0067 0 RET ; FINISH ED SO RETURN 
0000 00680 END 
00000 TOTAL ERRORS 

Program Listing 1. SETCSR 

the System disk used to load 
TRSDOS 2.0 for that appl ication . 
The change will take effect the 
next time you reload the system 
(at power up, or at reset time) us­
ing the patched System disk. 
Figure 1 shows how to make the 
patch setting a non-blinking full 
block cursor. Obtain other cur· 
sor formats with differen t values 
(as shown in Table 1) for the C 
parameter on the PATCH com· 
mand.As in Fig. 1, I always build a 
DO file containing each patch ap­
plied to TRSDOS. This documents 
exactly what was changed, and 
simplifies later removal, if that 
becomes desirable. Removal is 
especially easy if you have a pro­
gram like UNPATCH/BAS by Ken 
Snapp, Jr. (April 1981 , TRS-80 Mi· 

crocomputer News). His program 
reverses the F and C values on the 
PATCH commands in a DO file to 
undo a patch. 

Change It at Will 

Perhaps you need a more 
dynamic method for controll ing 
your cursor. In that case, use the 
SETCSR subrout ine in Program 
Listing 1 to adjust your cursor 
from a Basic program or from 
Basic command level. Notice 
that any integer passed to the 
subroutine will be sent out to 
the CRT controller. You can 't do 
any real harm w i th some 
strange value, al though you 
may have an unusual cursor for 
a while. SETCSR is also self-re­
locating; load its 16 bytes at any 
available address without mod­
ifyi ng the SETCSR code. 

Also notice that the memory 
address given above applies to 
TRSDOS 2.0 only. It is quite 

-ATTENTION ALL TRS-80® OWNERS- PsycbDlogkal 
ToltnnctCDla,No matter how your Model I. 11or 111 1s used, whelher ii be business or pleasure. l h1s producl can benelil you . 

The FATIGUE FlGHTERTM reduces lhe operator l a1igue (lm1a1ed , watery eyes and headaches) caused by the harsh whi le video 

display !hereby making compuler use more ell1cien1 and/or enjoyable. The graph a1 1he righ l wil l help explain how 11 works. 

Supenmposed on the s1andard eye sensilivi l y curve is lhe band pass curve ol 1he FATIGUE FIGHTERTM as recorded by a spectro· 

pho1ome1er. A marker 1s also on l he graph al lhe ideal psychologica l lolerance color. As you can see. the green color o l lhe FATIGUE 

FIGHTERTM lakes advanlage o l bolh eye sensitlvily and psychological 101erance 10 make lhe display less 1r rila1ing. 


The FATIGUE FIGHTERTM 1s made ol tough 'lo inch 1h1ck acrylic sheet whic h adds absolutely no distortion or luzziness 10 the 

display and 1s induslry proven to be an excellen l material for op1ica1 lille ring (e .g. lenses lor laser safety goggles) . II installs easily on all 

three TAS-80 • models with a pressure sensiliveadhes1ve which wil l nol le( lhe fi lter !a ll oll yel allows easy removal 11 necessary. Finally, 

(he black and silver border design makes it a perfec1 match for 1he compuler slyl ing. 


Vldtl llvl Grun 'l'tllaw Clr.1111;11 flld11 you want a FATIGUE FIGHTERTM of your own bul preler not 10 order by mail, check wilh your local computer stores to see 11lhey 
have them 1n s1ock. Otherwise follow the ordering ins1ruct1ons below. 

TRS-80 IS A TANDY CORP. TRADEMARK. 

TO ORDER: SOUTHERN INNOVATIVE DESIGNSond Nome& Address Typedor Clmly Prlnled with Checkor Money 
Order IU.S. FUNDS) for $14.95 Each. Including Shipping. Can>dlan • 1520 NORTHEAST 12TH STREET
Ordm add SI .OD Each. All Other Foreign Orders Add SZ.00 Each tor ] 

GAINESVILLE. FLORIDA 32601 v 35 
SZ.50 Addi llonal Per Order &m Acapled by Mall or by Ca\llng 
g04 .379.z494 g.5 M·f. Florida Residents Add 4•, Sales Tax. 

Sh ipping. NO CREDIT CAROORDERS. coo·s1u.s.ORDERS ON LYJ are 

-CANADIAN DEALERS ONLY­
MAIL ORDERS MUST BE SENT TO THE U.S. ADDRESS. For pricing and ordering information contact: 

MICRO-COMP ENTERPRISES INC., 955 Brock Rd . S.. Unit 3 
- DEALER INQUIRIES INVITED- Pickering. Ontario LlW 2XQ Phone: 416-839-4561 

MAX 
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Teach Your TRS-SO® R Second Lan4ua4e. 

INP\JT A. GRouP 


OF NUMBERS AND 

SORT U-lEN\ INTO 


ASC.ENO\NG ORO"t:R· 

00 

Your TRS-80 Model !!I already speaks BASIC and now you 
can teach it APL too, thanks to STSC's APL*PLUS®/ 80 
Application Development System. Once you've run APL 
on your TRS-80, we' re sure you' II both think o f it as your 
first language. 

Our APL* PLUS system features increase the well-known power and 
productivity of the APL language. You' II develop and mainla in pro­
grams in one-fourth to one-tenth the time needed w ith BASIC, and 
you"ll write applications you'd have though! !\vice about altempting in 
any other language. 

Take a look at the following example. How long would it have taken 
you to program it in BASIC? 

Develop a subroul ine which enumerales all the combinations of N things taken 
from a popula lion P. Its resull is a table showing each of lhe possible 
combinations in a differenl row. Examples: 

3 COMB 4 2 COMB 4 4 COMB S 
I 2 3 I 2 I 2 3 4 
I 2 4 I J I 2 3 S 
I 3 4 I 4 I 2 4 S 
2 3 4 	 2 3 I 3 4 S 

2 4 2 3 4 5 

3 4 

V S•N CIJl8 P;R 
[ II • llAKf: Sf:TS OF // ITtHS PROM P C/IOICE:S 
[ 1 J • REJ:URSIVE: ALCORI111H BY ALLEN J /IOSS 
[J] ~t(N•P) Y/1>-/J•l )oL 0 S-(R¢>l , P)p1P 0 --0 
(•] L • S• l•(O,tN-l)C(}f8 P-1) , [l]N CQ.18 P-1 

v 
This example is found in the textbook provided with lhe APL*PLUS 80,APL: An 
Interactive Approach, by Leonard Gilman and Allen J. Rose. A delai led explana­
l ion of this APL solulion is included in our free information package. 

Your programming may nol include a lask such as this, but ii will ccna inly benclil 
from APL' s power in expressing algorilhms. 

Worried thal a language with lhis much power is hard to learn' Oon·1 
be. APL is easy! The programs have simple slructure- lhe power 
comes from many bu ill-in functions and operators. And our complete 
documentalion gives you everyth ing you need 10 make yoursel f and 
your TRS-80 bilingual. You get APL is Easy! ( an inlroductory lutorial ), 
an APL textbook, a set of four detailed user's guides and reference 
manuals, and Jwo reference cards. That's everyth ing you need. whelher 
you' re a beginning user or an experienced APL programmer. 

When you buy the APL* PLUS/ 80, you' re gell ing a complete applica­
tion development system which includes: 
• complete APL language and syslem features, upwards compatible 

with our mainframe APL systems 
• powerful output formatter 

• array-oriented file system 
• access to regular TRSDOS ~ fi les and subroutines 
· communications as a " simple·· term inal and under APL program 

control 
• traditional APL symbols or mnemonic keywords 
• utility program libraries 
• convenienl access to many TRS-80 fea tures. 

So ii you wan! to develop and deliver solutions faster and better for 
yourself or for clients, teach your TRS-80 a second language- APL 

Mail in lhe coupon below wilh your payment and we" II send you the 
APL*PLUS/ 80 Application Development System - all you need to run 
APL today on yourTRS-80 Model Ill. If you'd like more details, check 
lhe box on the coupon and we' II send you our free information 
package. 

We' re STSC, Inc. , the leading supplier of professional quali ty APL 
software and sel'\~ces in the United Sia Jes. Our APL* PLUS syslems 
have been serving the business and professiona l world fo r more lhan 
12 years. 

APL* PLUSt80 runs underTRSDO J.3 or LOOS• 5.1 on a 4 KRAM TRS-80 
Model Ill with two disk drives. The APL* PL S/ 80 comes wi1h cus lom APL 
characler ROM. 

stsc 
Attn: APL*PLUS/ 80 Distribution ,,. 266 
STSC, Inc., 21 IS East Jefferson Street 
Rockville, Maryland 20852 ( 30 I ) 984-5000 (orders only) 

Yes, send me the APL*PLUS/ 80 System ($295• in U.S. and Canada). 
D My check is enclosed. ( Postpaid in continental U.S.) 
D Charge my MasterCard Account *----------­

MasterCard Bank • ----------------­
0 Charge my VISA Account *------------ ­

MasterCard/VISA expiration date ___________ 
Credit card customers add $4.00 postage and handling in continental U.S. 

•Add state sales tax in MO (5%), FL ( 4%), and CT ( 772%). 
I'd like to know more ah<mt the APL*PLUS/ 80 System. 
D Send me your free information package. 

Name 

Address ______________________ 


City ___________ State ____ Zip _____ 


Phone ( __) __________________ 


APL.PLUS is a service mark and trademark of STSC. Inc.. registered in the Uni ted States Patent and Trademark Office. TRS-80 and "tR500Sare re~ist crcd trademarks ofTandy Corporation. 
LOC>S is a registered trademark of Logical Systems Corporation. 
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At TRSOOS Ready type the following lines: 


BUILD BLKCURSR< Enter> 

PAUSE THIS PATCH MODIFIES TRSDOS 2.0 TO USE A BLOCK CURSOR. <Enter> 


<Enter> 

PAUSE PRESS ""BREAK"" TO ABORT, OR " ENTER" TO PATCH . < Enter> 

<Enter> 

PATCH SYSRES/SYS \A =06B1 ,F =65,C =001 < Enter> 

<Enler> 

< Enter> 

DO BLKCURSR< Enter> 


Fig. 1. Block cursor installation 

Al TRSDOS Ready type the following lines: 


DEBUG ON< Enler> 

DEBUG< Enter> 

MFOOO<F1 > 

FE 02 CO F5 3E OA D3 FC 7E D3 FD 32 B1 06 F1 C9<F2> 

0 
DUMP SETCSR {START = FOOO,END = FOOF,RORT = Rl<Enler> 

Fig. 2. SETCSR installation 

possible that ii will change in Model II. The first step gets the 
other versions. correct numbers into memory; 

the second writes the numbers 
Installing and Testing SETCSR to disk in a format which 

Installing a small machine­ TRSDOS can load as a program 
language subroutine without us­ later. 
ing an assembler program in ­ One way to do step one uses 
volves just two steps on the the Debug program to enter 

le REM SAMPLE PROGRAM TO DEMONSTRATE USE OF TllE SETCSR SUBROUTI NE 
20 REM 
30 REM INSERT CLEAR COM MAND HERE I F NEEDED FOR YOUR LOAD ADDRESS . 
40 SYSTEM "LOAD SETCSR" 
50 DEFUSRe=&HF000: ' TELL BASIC WHERE SETCSR IS TO BE ENTERED 
60 X\ • USRe(96) ' SET BLINKING BLOCK CURSOR 
70 GOSUB 190 
80 X\ = USR0(0) 'SET NONBLINKING BLOCK CURSOR 
90 GOSUB l9e 
10 0 U • USR0 ( 96+9) ' SET BLINKING UNDERLINE AS CURSOR 
110 GOSUB 190 
12 0 X\ = USR0(64+5) 'SET TRSDOS CURSOR WITH FAST BLINK 
130 GOSUB 190 
140 X\ • USRe(32) ' TURN CURSOR OFF 
150 GOSUB 19e 
160 X\ = USR0(96 +5) 'RESTORE NORMAL TRSDOS CURSOR BEFORE STOPPING 
170 GOSUB 190 
180 STOP 
190 Y\•O:FOR X\=1 TO s eeo :Y\=Y\+l : NEXT X\ : RETURN 'DELAY AWHILE 

Program Listing 2. Sample program 

numbers· into memory. Then the Happy Controlling 
Dump command performs step I hope you enjoy complete
two. Figure 2 shows both steps control of your cursor. If you , as 
for SETCSR. TRSDOS and Debug I, wou ld like to see more utility
prompts and responses are not and systems-oriented articles 
shown in the figure for simplicity. for the Model 11 , let this dis­
<F1> and <F2> denote the func­ cussion stimulate you to share 
tion keys F1 and F2. your ideas. • 

The short Basic program in 
Listing 2 demonstrates di fferent 
cursor formats. It also verif ies Joe Frese has been program· 
that SETCSR is on disk and can ming one computer or another 
be accessed by Basic. The colon since 1967. The interface be· 
in line 50 is intentional ; other­ tween people and computers es· 
wise, Basic gets a syntax error. pecially interests him. 

By Jeff_rey Sorensen and Philip MacKenzie 

The end is near; the demonic forces have invaded our galaxy. 
It is up to you to defend the galaxy from destruction. At 
your command is a powerfu l star cruiser equipped with high· 
energy missiles and defensive shields. Only with practice and 
pat ience will you be ab le to defeat the many waves of demon 
attacks and reach the three specia l cha l lenge levels that wil l 
test your menta l and physica l dexter i ty . (D isk version saves 
high scores.) 

Company 
245 Chemiut Circle, Bloom field Hill •. M l 480 13 (313) 540-8143 

Model 11111 Tape $14.95 
Mod el I/ Ill Dis k $19.95 
Add $ 1.75 for postage and handling 
Michigan Reside nts add sales tax 
Dea ler Discounts Avai lable 
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Level IV Products 

Is Expanding Again! 


3 Locations To Serve You.• • 

H E A D 8 U A R T E R 8 COHPUTER C E N T E R R I 8 8 T D fl I; e P - I J 0 

J24
LIV

29 
ONIA, 

!:

8CHOOLCRAFT ROAD 
HICHl8AN 481:50 

II J > :52:5-6200 

182 NORTH 20t h STREET 
8ATTLE CREE K, "ICHIDAN 49015 

(616) 963 - 2212 

134 SOUTH FRONT STREET 
DONA81AC, HICHl8AN 49047 

C611>1 712-1>600 

!"AIL ORDER, NHOLEIALE, 81RYICE> !Dl8CDUNT COHPUTER 8HDN ROOHI <FULL R/8 PRODUCT LINES AT DllCDUNTI 

PUT A PROFE8810NAL TEAH TO NORK FOR YOU, NE OFFER 
"IN-HDU8E" TECHNICAL SERVICE, AND A PR08RAHHIN8 
ITAFF TO A8818T YOU NHEN HARDNARE OR 80FTNARE 
HELP 18 NEEDED. 

NE CARRY OVER 900 HARDNARE AND BOFTNAAE ITEHB 

NOllT IN &TOCK, IF YOU DOH' T CHECK OUR PRICIB AND 

::~;~~A~~:,ER~ou HAY FIND THAT YOU PAID NDAE AND 

THE PUACHASINB PDNER OF e:5,000,000.00 PLUI 8ALll 
INSURES YOU THE VERY BEBT OF DllCOUNT8, AND 
PRODUCT QUALITY, NE DON'T HAVE TO ·cur CORNERll" 
~~HP~~:N~:~ECTION OF OFFERIHBB, DA CON8TRUCTIOH 

NE SERVICE EYERYTHIN8 NE SELL, Nl'LL AL80 IERVICE 
YOUR HDDIFIED EQUIPNENT <PROVIDED DOCUNENTATION 
18 AVAILABLE>, AT AEAIONAILE SERVICE RATES . 

7YP/CAL PRICES (PARTIAL LISTING) 


TRS-80• NODEL 111 48k C2> N.P.I . OR TANDON 40 TRACK DRIVES • .... <FULLY R/8 CONPATllLEI ..... 

TR8-IO• COLOR CONPUTER 16• EfTENDEO 8A81C .•... 
• 449.00 

TR8-IO• HODEL 11 64•• • • •. 
•:J249.00 

COLOR DRIVE 0 A88EH8LY ...•• 
• 4'!19 . 00 

C:ALLN.P.I. DR TANDON DRIVE& FOR CDLDA, NDD I, NOD Ill, RAN CFROH et99.00> CONPLETE <FRON e259.00> .•••• • 
CALLN.P.I. DR TANDON e• DRIVE& FOR NOD II, HOD lb, RAN <FRON •499.001 COHPLETE CFRDH e649.00I •• ... • 
CALL

PRINTCR8, R/8, 5PGON, CJTOH, M1CROLIN€, •OTHER& . ... . • 
NINCHE8TER DRIVEi FOR NOD Ill, b,4 ••g, CDNPLETE WITH DOB• INTERFACE, PLU8 IT IN AND RUN •.••. •19911.00 

Ml"CH~BTSR DRIYE8 FOR HOD Ill, t4.~ ••e, COMPLETE AG ABOVE ••..• 
e:a:ns. oo 

Tllta-•o•ttoDliii:L 16, l28k, 256ik, 31ii4k, Sl~k, lllN8LE " DUAL. DRIVES ••••• • CALL 

U~BRADI YOUR PAEBENT 8Y8TEN, (7 TECHNICIAN& ON ITAFF FOR PRDHPT RELIAILE BERVICE! •..• . <CALL FOR A QUOT[) ••.•. I e'.14/HOUR 

ALL POPULAR R/8 AND OTHER BOFTNARE AT CONPARA8L[ DIBCOUNT PRICE8 .•• •• • CALL 

WARRANTY POLICY: 
TD HAVE lHE R/8 90 DAV NARRANTY IN 
EFFECT, REDUIRED CONBTAUCTION FRON R/8 
=~~~~~~D CDNPONENT8 0 AT ILIBHTLV HllH4i:R 

EBUIPHENT CON8TRUCTED NITH CDNPONS:NT8 
PURCHABED DIRECTLY FRON TIC 
MANUFACTURER II COVIRID 8Y A Ill NONTH 
PARTS AND LAIOR NARAANTY BY LEVEL IV 
PRODUCT8, INC. 

YOU HUIT 
ABIURE THE 
REDUIRE. 

8PECIFY 
LEVEL 

NHIN 
DF 

OADERIN8 
COVIRA81 

TO 
YOU 

TERMS OF SALE: 
A 2X DISCOUNT 18 ALLOWED ON CASH 
PRE-PAI D ORDERS PERSONAL CHECK& 
REDUIRE 2 MEEK& FOR 8ANK CLEARANCE. 

VISA, "ABT[R CHAABE, C. O.D., AHD NIRE 
ARE~=:~~~~~& ~~~ :~~EP~==~~ALDEPg=~~= AND 

A8SEH8LED ITEH8. 

A CHARBE OF e10 . 00 NILL 8E HADE FOR ALL 
RITURNED CHECKS. 

SHIPPING: 
FOREIBN ORDER& AND LARGE ITENI ARE 
SHIPPED 8EBT-NAY FAE18HT COLLECT, H08T 
OTHERS ARI SHIPPED PROMPTLY FRON &TOCK 
VIA U.P.8. 

DONEBTIC 8HIPHENT8 OF ITEHI IN. THE 
U.P.8. BIZE AND NEl8HT RAH8l YOU NAY 
ADD 1.5X OF THti ORDER VALUE TO COVIA 
CHAR8EI FOR 8HJPPIN8, NMIDLIN8, AND 
IN8URANCE. <HINIHUN II e:a,:501 

ADD •1.:50 FOR ALL C.O.D. IHl~NENTI . 

DEALER'S NOTE Some key areas are still available for both re-sale TOLL FREE ORDER HOT LINE 
800-521-3305and servicing dealerships, contact our Headquarters Division for 

HARDWARE/SOFfWARE
Details. Service Line 

313 I 525-6200 

Your One Stop Computer Shopping Center 
•TRADE"ARK OF RADIO IHAC~. A DIYlllON OF TANDY CORPORATION 
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GENERAL 


Nike Sport Research Lab 


When Alberto SaJazar ran the New 
York Marathon in 1981, he had one 
thing on his mind: time. In particular he 
wanted to save time-enough time over 
the 26.2 mile course to establish a new 
world record. 

Speed is important to the scientific 
process, too . Sometimes it is necessary 
to collect and analyze data at almost the 
same instant an event transpires. Left to 
pencil and paper calculations, impor­
tant data can be lost. Even if all the im­
portant data is recorded, analyzing it 
may take too long. Some computers 
provide a tool to increase the speed of 
data collection and reduce the time of 
subsequent anaJysis. 

An experiment conducted recently at 
the Nike Sport Research Lab dealt with 
in-shoe temperature as a factor in the 
formation of blisters. By examining 
how a microcomputer was used in this 
experiment, we can demonstrate that it 
can serve as a catalyst in the scientific 
process. 

Observation 

Salazar no doubt developed a blister 
or two on his run for the record. 

Blistering is a cause of concern to 
shoe makers as well as athletes, since the 
blame is placed on the shoe. A survey 
conducted at the 1982 Boston Mara­
thon showed that 36 percent of the run­
ners surveyed had developed blisters. 
Many people mentioned either abrasion 
or heat build-up as a contributing factor. 
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by J. L. Larsen 

Scientific research 
benefits from using 

microcomputers for data 
collection and analysis. 

Hypothesis 

As there was little quantitative data 
regarding temperature and how it ef­
fects the blistering process, we decided 
to investigate the temperature at various 
locations in the shoe while a subject ran 
at a set pace on a treadmill. Our work­
ing hypothesis was that there is a 
temperature threshold at which blister­
ing is a natural consequence. 

Experiment 

Our hardware consists of a copper­
constantine thermocouple connected to 
an Omni I thermocouple amplifier 
(both from Omega Engineering, 
Inc.). The Omni amplifier is then 
connected to an amplifier/ filter with 
variable gain and offset. The output 
from this amplifier is then passed to 
an analog-to-digital (AI D) converter 
and into the microcomputer. 

The most important piece of hard­
ware is an analog-to-digital converter. 
This A I D converter does exactly what 

the name implies. It takes an analog 
signal, the output by the thermocouple, 
and converts it to a representative digi­
taJ value that the computer can use. Our 
system uses an Interactive Structures 
AI-02, an AID converter that. outputs 
an 8-bit number between 0 and 256. 

The AID converter interfaces any in­
strument that outputs a voltage signal. 
Most laboratory instruments come 
equipped with this output capability or 
can be adapted to output such a signal. 
For example, at the Nike Sport Re­
search Lab, an oxygen analyzer, a car­
bon dioxide anaJyzer, and a Parkirison­
Cowen flowmeter, all of which are used 
in exercise physiology studies, output a 
0-5-volt signal that can be converted 
and sampled by the above-mentiOned 
setup. 

The converted digitaJ value is often 
read by PEEKing variable storage 
memory, if the event being monitored is 
slow enough. When speed is a factor, 
we use a machine-language subroutine 
instead. Example routines demonstrat­
ing both instances are described later. 

Another important piece of hard­
ware is the amplifier/fil.ter. This am­
plifier conditions signals to read a · 
range of values within a desired reso­
lution. In the case of the thermocou­
ples, the Omni I amplifier is adjusted 
to output a signal between 0 and 90 
millivolts (mV) corresponding to a 
temperature range of 20- 40 degrees 
Celsius. The 8-bit AID converter re­



RIBBONS 

Low Price • FREE Shipping 

SATISFACTION GUARANTEED 

MX-80 Cartridge 
price each in quantity of 

1·2 3.5 6-1 1 12-23 24-47 

8.95 8.41 7.90 7.43 6.99 
RIBBON LOOPS 


new ribbon for your old cartridge 

top quality nylon • standard matrix ink 


price each in quantity of 
1·2 3.5 6·11 12-23 24-47 

MX-70/MX-80/MX-100 3.95 3.63 3.34 3.08 2.83 
MX-100 double length 7 .86 7 .23 6.65 6.12 5.63 
Decwriter LA34 2.92 2.69 2.47 2.27 2.09 
Radio Shack 26·1418 2.26 2.08 1.91 1.76 1.62 

New cartridges are avai lable in black ink only. 

Loops are availab le in blue or black ink (same price). 

You may mix any combination for quantity price breaks. 

Ribbon loops include DO-IT-YOURSELF IN STRUCTIONS. 


VISA DATA SYSTEMS MasterCard ..-99 

(305) 788-2145 • Box 99 • Fern Park, FL 32730 

NEW for the Color Computer TR5·80 

'COCOCASSETTE SUOSCRIPTION SOFTWARE 

ENJOY A MONTHLY COLLECTION OF 8 -10 PROGRAMS! 

Including games. educouon. home finance and more: 
on cassette for as low as ~5 .00 a month! Add some oc ­
uon and 1mog1nouon to your Color Computer . . Oest of 
oll . we do che wor1~1 

PRICES 
1 Y~ ( 12 ISSUESl S55 .00 
6 MO (6 ISSUES) . SJ0.00 
SINGLE COPIES . s 6 .00 

VISA' SEND CH ECK OR MONEY ORDER ro, ,. J 
T & D SOFTWARE P.O . OOX 256-C • HOLLAND. MICH 4942J 

quires a voltage of 20 mY to regi ter a 
change of one on its scale of 0-256 
(total voltage range 0-5 volts). We ex­
pected in-shoe temperatures to range 
between 20° and 70°C. To auain an 
accuracy of .2 °C, the signal from the 
Omni I must be ampli fied by a factor 
of 50 . A low-pass filter is built into 
the amplifier to remove noise that 
mi ght resu lt from ampli fication of 
the signal or from sources outside the 
immediate system. 

By substituting various sized resis­
tors, this basic amplifier circuit can be 
used to condition signals from other 
laboratory instruments as well. For ex­
ample, our carbon dioxide and oxygen 
analyzers, from Applied Electrochem­
istry, output a 0- 5-volt signal. These 
signals are ampl ified by a factor of 2 
and 5 over a concentration range of 0- 6 
percent and 15- 21 percent, respectively. 

The offset in the circuit is used in con­
junction with the gain to define a range 
o f values between 0 and 5 volts (lower 
and upper end) to aid in achieving maxi­
mum resolution . 

Hardware is useless without software 
to direct it. We use two subroutines, one 
in Basic, the other in machine language, 
depending on the particular study . Our 
pilot studies have shown that, for our 

needs, a sample every five seconds is 
sufficien t to monitor any temperature 
change that takes place. Typically we 
sample every five seconds, plot a point 
on the monitor, and print out the read­
ing. A subject run for 30-60 minutes at 
a varied pace (five, six, and seven min­
utes per mile). As the experiment pro­
gresses, we track the average and maxi­
mum temperature for every minute. 
Any bli tering that occurs ends the ses­
sion. The time and temperature at 
which blistering occurs is then the last 
time and temperature recorded. Maxi­
mum temperature, minute averages, 
and time to blister, if any occurred, 
were stored in a disk fi le for later statis­
tical analysis. 

Further studies will include varied 
shoe conditions in order to obtain an ex­
panded picture of the blistering prob­
lem, as there are many other factors 
influencing in-shoe temperature and 
blistering, including the materials that 
the shoe is made of, total time of run, 
and even foot type. 

As mentioned earlier, if sampling 
speed is important, a machine-language 
sampling routine is necessary. The fast­
est rate at which we have sampled one 
channel of convert d data (our AID 
converter has 16 possible channels), is 

10,000 per second . The temperature 
study did not require such speed but 
st ud ies using the air/ gas analyzer and 
nowmeter mentioned earlier can only 
be undertaken with machine-language 
drivers. The program requires a timer 
or clock capable of interru pts. This 
routine samples two channels every sec­
ond and stores the values in memory 
locations accessible by other routines. 
From this skeleton , a control program 
can be fleshed out to handle and moni­
tor a multitude of analog signal events. 

Conclusion 

Although speed is not important in 
all phases of the scientific process, it is 
essential in some. 

A slower pace is helpfu l, for example, 
when allowing an idea to build and 
when forming a hypothesis. But once 
data collection starts, speed is a primary 
concern, and microcomputers can pro­
vide an important service. In our tem­
perature study, fo r instance, a micro­
computer allowed us to collect the data 
and analyze it much faster than alter­
nate methods. • 

J. L. Larsen (156 Front St., Exeter, 
NH 03833) enjoys studying birds, 
rocks, and apples. 
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UTILITY 


Trick Your ROM 

by Bob Boothe 

Are you frustrated with your printer driver? 
These programs let you use CHR$(0) for simple 
and speedy bit-graphics on your printer. 

The original designers of ROM 
must have thought anybody sending a 
CHR$(0) to the printer was in error. 

Program listings don't use it. Word 
processors don't use it. Screen dumps 
don't use it. But those of us who have 
modern printers wi th fancy options 
need zero all the time. 

I made a three-dimensional parab­
oloid with 288,960 points combined in­
to 41,280 bytes . Of those 41,280 bytes, 
16,830 are zeros. 

I knew I would run into problems 
using the LPRINT statement, so in­
stead I used a very slow process of 
PEEKing the printer address. When it 
was clear I POKEd my values into it 
one at a time. 

Zero is not the only problem with 
the ROM printer driver. The designers 
must have thought anyone sending a 

The Key Box 
Basic Level II 
Model I 
Printer 

CHR$(10) to the printer meant to send 
a CHR$(l3), and so the helpful ROM 
changes any IO to a 13. 

I have another design, the Mirror, 
which uses a IO twice on every line. 
More about this design later. 

If you are desperate for a IO, send an 
11or12. ROM intercepts your 11or12 
and gives you 66 tens instead, a good 
trade if you're changing money, but a 
disaster when doing bit graphics. 

Solutions 

Naturally, there are plenty of ways 
to trick the ROM . First, let's take a 
look at the printer driver. 

The keyboard, video display, and 
printer all have device control blocks in 
RAM. The printer device control block 
starts at 16421. I use decimal instead of 
hexadecimal here, so we can do a little 
PEEKing and POKEing. 

Address 16421 contains a six as the 
DCB type. I don't think the six mat­
ters, but to play it safe leave it alone. 
The next address, 16422, contains a 
141; POKE 140 into it. This disables 
the printer by exchanging the printer 

0580 79 LD A,C 
058E 87 OR A 
058F 2840 JR Z,05DlH 
059 1 FEOB CP OBH 
0593 280A JR Z,059FH 
0595 FEOC CP OCH 
0597 2018 JR NZ,05B4H 
0599 AF XOR A 
059A DDB603 OR (IX + 03H) 
0590 28 15 JR Z,05B4H 
059F DD7E03 LD A,(IX + 03H) 
05A2 009604 SUB (IX + 04H) 
05A5 47 LD B,A 
05A6 CDD I05 CALL 05DIH 
05A9 20FB JR NZ,05A6H 
05AB 3EOA LD A,OAH 
05AD 32E837 LD (37E8H),A 
0580 IOF4 DJNZ 05A6H 
0582 1818 JR 05CCH 
0584 F5 PUSH AF 
0585 CDDIOS CALL 05DIH 
0588 20FB JR NZ,0585H 
05BA Fl POP AF 
05BB 32E837 LD (37E8H),A 
05BE FEOD CP OOH 
OSCO co RET NZ 
05Cl 003404 INC (!X + 04H) 
05C4 DD7E04 LD A,(IX + 04H) 
05C7 DDBE03 CP (IX + 03H) 
05CA 79 LD A,C 
05C8 co RET NZ 
05CC 00360400 LD (IX + 04H),OOH 
0500 C9 RET 
0501 3AE837 LD A,(37E8H) 
0504 E6FO AND OFOH 
0506 FE30 CP 30H 
0508 C9 RET 

Table /. Disassembled ROM Printer Driver 
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MAILING LIST 
SYSTEM $119.95 

For TRS-80 (Tandy Trademark) Model I and Ill 

WHAT SETS OUR SYSTEM APART? .. . 
• 	 Our system is configured spec ifically for large maili ng lis ts 

(or sma ll ) on floppy disk drives. Some other major systems 
run on fl oppies but are rea ll y intended fo r use on hard disk 
drives . Such a system assumes that you have vast amounts of 
on line d isk storage ca pacity ... the conti nuity of the data is 
limited to what you can have on li ne at one time. To get the 
real benefit of such a sys tem, one usually ha to purchase 
expanded tra ck/densi ty floppy disk dri ves and even then the 
probl em occu rs when all the drives are f i lled with data . We 
have neatl y solved this problem by allowing all you r data 
disks to be maintained in cont inuous order... even though, 
due to the limitations of your drives, the li st may be too large 
to all be "on li ne" at one time. Thus our system ;iccomodates 
extremely large lists using your existing drives and yet avoids 
the " segmented" data prob lems of the hard disk approach 

• 	 While it is fashionable to advertise a/I -machine-c ode systems. 
our sys tem is pr im ari ly written in BASIC ... with embedded 
machine code for the speed sensit ive areas . What this means 
is that our system is easy to modify, yet ext remely fast. Thi 
is very important since many use rs like to have custom modi ­
fi cat ions made (e ither by them or us) so as to fi t some unique 
requirement. Our manual has a sec t ion devoted exclusively 
to such modifications ... Remember all -machine-code systems 
are ext remely diff icu lt to mod ify . 

• 	 Continuity of the ordered date (even data spanning many 
disks] is not limited to a "session", but is permanen t. 

• 	 Optional " backing up" of your data a -you-go is an integral 
pa rt of the system and is not restricted to the end of a session 
This is true even for deletions. 

• 	 The length of ou r da ta fields are more than adequate to 
accomodate even your longest names/addresse . 

• 	 Adjusts to a 32K memory although full use is made of a 48K 
memory...Can be used w ith any DOS inc lud ing TRS DOS. 

• 	 The program d isk does not have to stay on l ine. thu s freeing 
more space for data storage. 

• 	 Load and sc roll through entire entries or selected fields . Edit 
as you scroll or go directly (take about 2 sec. ) to a specific 
entry and edi t or delete . 

• 	 Our automatic repea t featu re allows often used names/ 
add resses to be entered with a si ngle key stroke. 

• 	 Each disk entry optiona ll y " remembers" how man y ma il ings 
have been made for tha t particular entry... Can be tied in with 
purge/se lect. 

• 	 Cont inu ing expert suppor t just a phone call away You will be 
ab le to discuss you r problems/modifications with the authors. 

• 	 Money back guarantee i f not fully satisfied. 

ADDITIONAL FEATURES: 
• 	 Simp le to use, even for the novice... menu ori ented 
• 	 Perm its 2260 names " on-line" with 40 track double density 

drives and al most 5000 names with 80 track drives . The older 
35 single density d rives permit 1025 on- li ne ent ri e made 
possib le with our unique data compression techniques 

• 	 Super fast sort by alph. o r zip order (8 sec . for 1000 ent ri e ) 
Both orders can exist simultaneously on di k . 

• 	 High speed recovery of entries from disk ... speed of sort is 
meaningless if ret reiva l from disk is slow. Our pu ll in over 
11 per sec! 

• 	 Master l ist printout of your li st is several formats (not 1ust a 
rehas h of labels)... ex tremely useful. 

• 	 Zip order is "su b-a lphabetized" . 
• 	 Less than 5 digit zips have leading O's appended . 
• 	 Supports 9 digit zips, Canadian :zips, and foreign abbrev. 
• 	 Optional second address l ine. 
• 	 Optional reversal of names about commas. This permits disk 

storage in la st-name-fi rst order to facilitate meaningful order­

•••
• 
••• 

• 
•• 
• 

••• 
•• 

ing whi le the printout will be in "na tura l" order . 
Permits telephpne. accou nt, and/or serial numbers, etc. 
Prints on envelopes or labels 1. 2. 3. or 4 across . 
Ca n pri nt individual labels at time of creation or edit ing . 
Test label /enve lope printing allows you to make vertical and 
hor izonta l adjustments wi th ease .. . 
Transfers old files to our sys tem. ( LOOK 
Selective printout by specific zips or zip ranges . 
Plenty of user defined fie lds with prov isions for simulta­
neously purging and/or selecting the printout.. even allows 
for inequalities.. . Powerful and easy to use. 
Edi t ing is simple and fast.. .direct access o r autom<Jtic 
sea rch .. Batch t ransfer of edited entries to backup disks . 
Optionally provides for dupli cate labe ls . 
Deleted ent ries have " holes " on disk fil led au tomati cally and 
alph order is sti ll maintainedJ 
All labels optionally suppor t an " A ttn ." li ne with provisions 
ior multiple entries. This permits mai l to be sent to several 
people at given addresses ... conserves disk space 
All 0 's in address labels are repla ced by easier to read O's. 
Continuous display of number of labels/envelopes prin ted . 
Extensive use of error traps ... even recovers from a power 
fail ure during a printout. 
Extensive documentation manual. 
Hardware requirements ... 32K. printer. and 1 or 2 drives . 

FORM LETTER (Use with Mail list System) $39.95 
Crea te letters and store on disk with prov isions for later retreival 
and additions. Then print your lette rs usi ng your ma iling list. 
• Same select and purge features as mailing list system . 
• Se lec t either continuous fanfo ld or " cut sheet " paper. 
• Se lectable ta bing, tes t printing, and paging. 
• Allows regu lar o r legal size pages . 
• Greeting are se lectable by codes on mai l ing list. Options 

include M r./Mrs .. First/Last Name, global, or user def ined . 

REPORT (use with Mail list System) $39.95 
The Mai l List System provides i ts own mult i-optioned master li st 
printout; however. Report addi tion all y allows you to selectively 
pu ll records from disk and then print with a customized format. 
Also included are two more "s tandard" format printouts. 

SUB SET (use with Mail List System) $39. 95 
Selectively pulls records from a current fi le to produce a subse t 
fi le on another disk . 

SUMMARY (use with Mail List System) $39.95 
Gives summarizing totals of the various ca tegories of all entries on 
disk . You specify ca tegories according to codes, zips, etc. 

Limited Offer·· Save 530 and purchase all three above for 589.95. 

FOOTBALL SCOUT (disk only) $89.95 
Charge loca l choo ls up to $1000 per season for the e sophisti­
ca ted reports . Analyze the tendancies of opposing 
teams..Equivalent to that used by the pros . 
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Scotcli Diskettes 
Rely on Scotch• diskettes to keep your valu­
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They're compatible with most d iskette drives. 

(800)235-4137 

...... -
Dealer lnouines 

Inv.tad 

LARGE CAPACITY 

MAILIST 


for MODEL I/Ill 

Easily holds 3000 names 

and addresses on Just 2 


drives. Delete function to 

automatically find 

dupllca te names. 


Fast operation 

4machine language 


sub-routines 

$129 

RED WING SOFTWARE 

8809S.Penn 


OklahomaCity, OK73159 

.,. 498 

The floppy d isks that meet 
or exceed every standard 
of quality. Dealer inquiries 
invited. 

Call Toll Free 
1-800-237-8931. 
In Florlda, call 
813-577-2794. 
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St. Petersburg. FL 33702 ..- 440 
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driver with a return statement. 
Address 16423 contains a five; the 

five and the 141 point to the ROM 
printer driver at address 1421. Table l 
shows a disassembled listing of the of­
fending code. The 76-byte routine in­
cludes lines for almost everything from 
ignoring zeros to making form feeds 
from elevens and twelves. 

In this routine, lines using the 
number 37ESH either check the status 
or output the byte to the printer. 

Now is the time to replace the ROM 
routine. Un fortunately we cannot 
change the ROM, but the device con­
trol block does allow us to put our own 
routine in RAM. Normally, small ma­
chine-language routines are put in high 
memory, protected when the computer 
asks for memory size. That's annoying 
when you want more than one pro­
gram in the same place. To circumvent 
this standard procedure, I wrote a 
short program to tally the different 
numbers in the reserved RAM area 
(16405- 17128). Since 249 never oc­
curred, I filled the entire section with 
249s from a machine-language rou­
tine. Then l booted the system and 
exercised commands forcing the com­
puter to use its reserved memory. I 
PEEKed through this memory section 
and wrote down a ll cont inuous 
sections still containing 249s (see 
Table 2) . 

These are apparently unused ad­

16554- 16577 
16571 - 16594 
16610- 16613 
16668- 16672 
16678- 16687 
16697- 16721 

Table 2. Unused Reserved RA M 

dresses. There's a good chance some 
odd command will use them, but I use 
the open section 16571-16594 without 
any problem. If you decide not to fix 
the printer driver, you still might re­
locate the keyboard debounce routine 
into one of these low sections. If you 
don't want to risk having the new 
printer driver destroyed in low mem­
ory, move it to high memory. The code 
is relocatable. 

The Programs 

Printer driver 1 (Program Listing 
I) takes only nine bytes of memory. 
With this in memory send a CHR$(0) 
to the printer and get a CHR$(0) 
printed. Send an 11 and you get an 
11; a 12 prints a 12. Try sending a 10 
-you'll get a 13 . 

Your I0 becomes a I 3 long before 
the printer driver; the ROM changes 
it to a 13. 

Enter printer driver 2 (Program 
Listing 2) . Somewhat larger than Pro­
gram I , this program takes up 15 
bytes of memory . The extra six bytes 
allow the program to constantly scan 
the break key. With this feature you 
can stop the printer quickly. 

Next comes printer driver 3 (Pro­
gram Listing 3) . This one is for the 
conservationists: It uses a miniscule 
four bytes of memory. It moves the 
print character from C to A and then 
jumps to the end of the ROM printer 
driver. This printer driver also can't 
tell a 13 that looks like a 13 from a 10 
that looks like a 13 . 

Basic Tricks 

Many printers use seven bits and ig­
nore the last one. A common trick to 
get numbers past the ROM on seven­
bit machines is to add 128 to all the 
numbers. The ROM then passes the 
numbers through to the printer. 

{ I xy} 00100 ;PROGRAM 1 STANDARD PRINTER DRIVER 
4026 00110 ORG 16422 ;DRIVER ADDR 
ESS 
4026 BB40 00120 DEFW START ;LATCH IN NE 
W DRIVER 
40BB 00130 ORG 16571 ; NICE BIG PL 
ACE TO PUT IT 
40BB 21E837 00140 START LD HL,37E8H ;LINE PRINTE 
R ADDRESS 
40BE CB7E 00150 LOOP BIT 7 r (HL) ;CHECK STATU 
s 
40C0 20FC 00160 JR NZ,LOOP ;LOOP UNTIL 
READY 
40C2 71 00170 LD (HL) , C ;OUTPUT BYTE 

40C3 C9 00180 RET 
0000 00190 END 
00000 TOTAL ERRORS 

Program Listing I 



SAT* 

Krelfs College Board 

SAT* 

Preparation Serie• 

NEW FOR 

'82 


A COMPREHENSIVE PREPARATION 

PACKAGE I 30 PROGRAMS 


1. 	Diagnostic analysis 
2. Prescription of Individual study plans 
3. Coverage of all SAT• skills 
4. Unlimited drill and practice 
5. SAP Exam Question simulator 
6. 	All questions in SAP format and at 

SAT• difficulty level 
7. 	 Instantaneous answers , explanations 

and scoring for problems 
8. Worksheet generation and performance 

monitoring - {optional) 
9. 	A complete record management system­

{optional) 
1D. Symrnatic instruction in pertinent math, 

verbal & test taking skills - (optiona:} 
Knll's urique logical design prOVldes ~~ 
ized instruction for each student according to 

individual needs. 

Krell's College Board SAT" 81/82 Prep . 
Series has demonstrated a mean com­
bined math and verbal score increase of 
more than 100 points by using sophis­
ticated drill & practice te.chniques alone. 
This new series is much expanded and 
updated. In addition extra cost options 
are now available to provide worksheet 
generation , record management, and 
systematic instruction in all math and 
verbal areas tested by the SAT• . 

All versions of Krell College Board SAP 
Preparation Serles provide answers, 
explanations and instantaneous raw scor­
ing. Standard package S299.95 
APPLE . ATARI , COMMODORE. CPIM . IBM . 

AND RADIO SHACK• 

ALSO AVAILABLE 
Time Traveler I Odyssey In Time 

C0.!11PBlency/P1oflclency Sarles 


Pythagoras and the Dragon

Isaac anil F. G. Newton I Micro Deutsch 

Super Star Baseball I Sword Of Zedak 


Krell Gama Pack 

CALL FOR DETAILS AND PRICES 


i/ 51 

KREIS 

SOFrWARE CORR 

Thll - ol t1ll •n m•d.,._,11 compuling 

133> Stony Bro<* Roed I Stony Bro<* NY 11790 


Tolephono S16·7S1-5139 


K1e11 Solt••" Coro has no ofl1t1 a1 l•ts 111r1rn 1rie C-0-lletti 
Enu.inct bamm.itJOn Bo.i{d or tl'le [duUtlQnJI Tl!'Stlni Se"flce 

M.r!ll tS hO•MJ J su ggher of prOOLtcts fa tl'u~ [ TS 
•fraoetnirks of AoOle Comp Coro Jal\dy Coro Commod:ire Cote 

Oi1:1ta1R""arch Coro I 8 'ti Alv1 Coro 
PRQ(;RAMS AVA 1l.18l£ fOR !Hf TRS.aO •PPU 11 PH & AIARIz 	 [ii]NY S rt'lldenn Jdd sa t!'!. 1a• 
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I use an Epson MX-80 with the 
Graftrax-80 graphics ROM update. 
It's an eight-bit machine and requires 
some tricks to pass zeros. The easiest 
but slowest way is to just POKE num­
bers to the printer address. 

00100 
K KEY 
4026 00110 
ESS 
4026 BB40 00120 
W DRIVER 
40BB 00130 
ACE TO PUT IT 
40BB 21403B 
DDRESS 
40BE CB56 
40C0 C0 
TURN 
40Cl 21E837 
R ADDRESS 
40C4 CB7E 
s 
40C6 20F3 
READY 
40C8 71 

40C9 C9 

0000 


F ROM (BOO) 
4026 
ESS 
4026 BB40 
W DRIVER 
40BB 
ACE TO PUT IT 
40BB 79 

SHORTEST FIX 
40BC C3B405 
F ROM ROUTiNE 
0000 
00000 TOTAL ERRORS 

SEVEN 
4026 
ESS 
4026 BB40 
W DRIVER 
40BB 
ACE TO PUT IT 
40BB 21E837 
R ADDRESS 
40BE CB7E 
s 
40C0 20FC 
READY 
40C2 3E7F 
111 
40C4 Al 
E 
40C5 77 

40C6 C9 
0000 

00140 

00150 
00160 

00170 

00180 

00190 

00200 

00210 
00220 

00000 TOTAL ERRORS 

Program Lisling 4 

Printer driver 4 makes an eight-bit 
printer function like a seven-bit 
printer (Program Listing 4). It takes 
the numbers passing through and 
erases bit 7 (bits are numbered 0-7), if 
there is one. In other words, if you 

00100 ;PROGRAM 3 PRINTER DRIVER THAT USES PART 0 

00110 ORG 16422 ;DRIVER ADDR 

00120 DEFW START ;LATC H IN NE 

00130 ORG 16571 ;NICE BIG PL 

00140 START LD A,C ;THIS IS TUE 

00150 JP 05B4H ;LAST HALF 0 

00160 END 

00100 

00110 

00120 

00130 

00140 

00150 

00160 

00170 

00180 

00190 

00200 
00210 

;PROGRAM 2 PRINTER DRIVER 

ORG 16422 

DEFW START 

ORG 16571 

START LD HL,3B40H 

BIT 2, (HL) 
RET NZ 

LD HL,37E8H 

BIT 7, {HL) 

JR NZ,START 

LD {HL) ,C 

RET 
END 

Program Listing 2 

Program Listing 3 

;PROGRAM 4 PRI NTER DRIVER 

ORG 16422 

DEFW START 

ORG 16571 

START LD HL,37E8H 

LOOP BIT 7, {HL) 

JR NZ,LOOP 

LD A,7FH 

AND c 

LD (HL) ,A 

RET 
END 

THAT CHECKS BREA 

;DRIVER ADDR 

;LATCH IN NE 

;NICE BIG PL 

;BREAK KEY A 

;TEST KEY 
; IF BREAK RE 

; LINE PRINTE 

;CHECK STATU 

;LOOP UNTIL 

;OUTPUT BYTE 

TO MASK OUT BIT 

;DRIVER ADDR 

; LATCH IN NE 

;NICE BIG PL 

; LINE PRINTE 

;CHECK STATU 

;LOOP UNTIL 

;MASK 0111 1 

; COMBINE BYT 

; OUTPUT BYTE 



send a 138 the printer gets a 10. If you 
send a 49 the printer gets a 49. Of 
course a IO still comes out as a 13. We 
finally have a way to get a ten to the 
printer. The big disadvantage is losing 
many eight-bit capabilities. T his 
driver is useful for using seven-bit 
programs on an eight-bit machine. An 
excellent article, "A Turn of the 
Screw," (80 Micro, April 1981) in­
cludes bit graphics for seven-bit 
machines. 

The only problem left is getting the 
10 to the printer as a 10. Since it is 
changed deep in the catacombs beyond 
trackable distance, it took a long time. 
I checked all the registers. I disassem­
bled code, searched memory, and con­
sidered pouring dye on the CPU to 
trace its path. Finally, I found it 17 
bytes up on the stack . I immediately 
pulled out the editor / assembler a nd 
wrote printer driver 5 (Listing 5). It 
uses 16 bytes of memory. 

failed. A problem arises when using 
machine-language programs such as 
EDTASM. EDTASM doesn't leave 
the output bytes 17 bytes up the stack. 
This is no big problem for graphics, 
because EDTASM doesn't use bit 
graphics on its printouts. Remember to 
reset the computer when switching 
from printer driver 5 to EDTASM. 
The JKL function of NEWDOS also 
doesn't work with driver 5. 

All the drivers work when LLISTing 
programs although they're not needed 
for this. 

The advantages of my printer 
drivers for graphics are speed and 
simplicity. For example, in executing a 
Basic program called The Mirror, the 
old POKE routine took nine minutes 
to print its design. Converted to use 
printer driver 5, the program is half 
the length and prints the design in 2 

mi~~tes and 15 secohds=-a 75 percent 
time reduction.,, 
Last Program 

Progr~rti Listing 6 is a Basic· loader 
for any printer driver. I. set it to load 
printer driver 5 into · memory. To 
change it, put all data in hexadecimal 
form on line 120. I use hexadecimal 
because the assembler uses it. The re­
mainder o~ the program converts the 
data and POKEs it into memory start­
ing at 16571. Lines 210 and 220 change 
the devic;e control block to link into the 
new printer driver. To change the loca­
tion, change lines 135, 210 and 220. • 

Bob Boothe is majoring in Com­
puter Science ar the University ofCal­
ifornia at San Diego. He can be reached 
at 4651 Browndeer lane, Rolfing Hilts 
Estates, CA 90274. 

Listing 5 is different from other 
printer drivers that print the value 00Hl0 ; PROGRAM 5 PRINTER DRIVER THAT GETS CHARACT 

ER FROM STACKfrom the C register. This program ig­
00110 ; ***** THIS IS THE BEST ONE ***** nores its input, looking 17 bytes up 00120 ; DOES NOT WORK OUTSIDE OF BASIC (EDTASM, JKL 

from the start of the stack. It sends ) 
4026 00130 ORG 16422 ; DRIVER ADDRwhatever it finds to the printer. For Ba­
ESS

sic programs this approach has never 4026 BB40 00140 DEFVI START ;LATCH IN NE 
W DRIVER 
40BB 00150 ORG 16571 ;NICE BIG PL 
ACE TO PUT IT 
40BB 21E837 00 160 START LO HL,37E8H ;LINE PRINTE 
R ADDRESS 
40BE CB7E 00170 LOOP BIT 7, (HL) ;CHECK STATUMODEL 3* 
sCHARACTERS 40C0 20FC 00180 JR NZ,LOOP ; LOOP UNTIL 
READYfor Model 1* and LNW-80** 40C2 211100 00190 LD HL,17 ;ADD 17 TO S 
TACK POINTER 
40C5 39 00200 ADD HL,SP ;RESU LT IN H

Kit includes character genera­ L 
tor with Model 3 like char ­ 40C6 7 E 00210 LD A, (HL) ;GET ORIGIAN 
acters and lower case letters AL BYTE 

40C7 32E837 00220 LD (37E8H) ,A ;SEND IT TO 
THE PRINTER 

with true descenders, software 
allows access to special char ­

40CA C9 00230 RET
acters in a manner identical 0000 00240 END 
to Model 3 from BASIC. 00000 TOTAL ERRORS 
Two alternate character sets Program Lis1i11g 5
that are software selectable in 

LNW and hardware selectable 

in MODEL 1. 


KT-1 for LNW-80 . ...... . ..... 69.95 
 100 REM LOADER PROGRAM FOR ANY PRINTER DRIVER 
KT -1 A for Model 1 ... . .. . .. . . 69.95 
 110 REM PUT DATA IN HEXIDECIMAL FORM IN LINE 120 
Assemb led & tested . . .. . . add 15.00 120 DATA 21E837CB7E20FC211100397E32E837C9 
RS232 Board provides switches and 125 REM EXAMPLE IS PRINTER DRIVER 5 
Baud Rate Genera to r for LNW-80 130 READ BS 
BD-3 ......... . .. . ..... . ... . . 12.95 
 135 A=l6571 
Complex Sound Genera tor Board fo r 140 FOR P = 1 TO LEN(B$) STEP 2 
any 80 150 B=ASC(MID$(B$ , P ,l))-4880-5 ................. . ... . . . 15.95 
 160 IF B>9 THEN B=B-7 

170 T=ASC(MID$(B$,P+l,l))-48 
180 IF T>9 THEN T=T-7

THE MAINE SOFTWARE LIBRARY 190 POKE A,B*l6+T 
195 A=A+l 
200 NEXT P 

P.O. BOX 197 
STANDISH, ME 04084 ~196 210 POKE 16422 , 187 

220 POKE 16423,64 
'Model 1 and M oac-13 a rc p roduc1s o f Rildto Sru1c k 230 END 

- "L NW -80 1s a p1oduct of LNW Resear ch 
Program Lis1i11g 6 
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From Wayne Green,lnc.-publishers of 80Micro, Microcomputing and Desktop 


Computing- ¢ 

in limits of your Apple like 80 Micro has blown 1•der 
the lid off the TRS-80. 

comes . . . inCider premiers this winter and will expand the 

-Eider-YES~! wa~o he an inC::.··::~::~~::~: for olliy-;19.97­
L • , , ·'-I" '°'I. 1 ~ ~, 

D CHECK D MC D VISA D AE D BILL ME D I have enclosed payment-please put me down for 

Not just another Apple magazine-but a com­
prehensive system specific monthly filled 
with .. . 

• programs 
•software applications 
•hardware modifications 
• reviews 
• new product announcements 
•advertising 
• tutorials 

•games 
. .. written by technically competent editors 
and columnists. inCider is designed to pro­
vide you with the newest and best for your 
Apple. 
Want to know the easiest way to get the kinks 
out of your programs? inCider will show you. 
Want to know which peripherals have the 
best history and the brightest future? inCider 
will tell you. Want to expand your knowledge 

Card# 


Interbank __________fa-p.date - ---- ---- ­

Signature -------- --- - ---------­
N~1e_________ _ _____________ 

Addns ----------------------­

City ________________Stat.~·-_Zip. ___ 

of hardware? Or become an expert program­
mer? Want to discover which word proces­
sors give you the most for your money? Or 
how your Apple can better manage your 
financial affairs? inCider will answer these 
and many other questions each month. 
The inaugural issue of inCider will be avail­
able in early December. And you can become 
a Charter Subscriber to inCider for only 
$19.971 Fill out the attached reply card and 
drop it in the mail, or use the coupon below. 
Or call toll free 

1-800-258-5473 
And here's a special bonus offer: enclose pay­
ment (check or credit card#) with your order 
and you'll receive a 13th issue of inCider ab­

solutely free! 

Be an inCider and get more useable informa­

tion for your Apple than you ever dreamed 

possible. 

Subscribe to inCider today. 


my free 13th issue. 

C::ula<la & Mt..'\ico-$27.ITT. I w0tr onh'. US fund_.;; 
Fcln.;J!!l Smfooc..$-W.ITT I }\",;..;,only. Us fur~ dr.:1\\n oi1 U.S. bank 
Yu1 will m:ch~ ycur fIDt i\~ic in 11titJ..[A\.unb.:t 

in Cider 
PO Box 911 
Farmingdale, NY 11737 

32NC8 
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FOUR GREAT NAMES 
& ONE TERRIFIC NEWCOMER 
All at One Low, Low Price! 

Scotch ~[r ~MK~fil ~~,~ BASF Verba1im SHANNON 


To give you the chance to try 
Shannon Plus, Shannon Magnetics is 
offering a fantastic deal on Scotch, 
Memorex, BASF and Verbatim mini­
diskettes. Buy one box of Shannon 
Plus for $24. 95 and get 2 boxes of 
brand name diskettes for the same 
price. You can't afford to let this 
deal go by! 

Mini Diskettes 
Box of 10 $24.95 minimum 3 boxes 
Soft-sectored 51/4" double density, single 
sided, mini disks in shrink wrapped boxes of 
ten with jackets, labels and tabs. Fully 
gua'ranteed for one year against defects. 

Headcleaner Kit 

Reg. $24.95 Now $17.95 

Verifin kit contains two cleaning disks with 

instructions to assure proper operation of a ll 

types of 51 /4"disk drives. Removes dirt and 

debris which can cause read/write errors 

and lost data without harsh chemica ls. 


Diskette/Headcleaner Combo 

$40.90 

Combo specia l includes any box of 10 

diskettes and Verif in headcleaner kit as 

described above. 


Diskette File Box 

$19.95 

Flipsort file box with capacity for fifty5 1/4" 

diskettes. 


Tandon Disk Drives for TRS-80 

Model I or Model Ill 

Single drive with cabinet $269.00 

and power supply 


Sc01ct\ 1so rog·ste:ed bmnd nomo of 3M. 3MCel"'et' St POlo1 \''-. 55~'4 
WemoteK 1$0 teQi.Slered t:l'ond nome of me Memorex Coooro1 ori ,., Sor>'c Claro CA 
SASF J5 o reg1s1eted bfond name of BASF SY5tems Corporct ~ BedlOIC '11A 017.10 
vemo·1m i.s o ra.g stared bfond name ol ·he Vert>c; 'TI COfDQfCi Q<'I of Surflvve e CA. :;i.::056 

196 • 80 Micro, November 1982 

Printer Stilts 

Reg. $1 4.95 Now $9.95 

Specia lly priced p rinter stil ts for any desk­

top microcomputer. Keeps space utilized 

efficiently and promotes organized paper­

feed systems without brand-name expense. 


Plastic Library Cases 
Holds 10 Diskettes $2.95 

Mailing Labels 
Box of 5000 $15.95 

TYVEK Diskette Jackets 
Package of 100 b lank white 
Diskette Boxes 
Package of 25 blank 
white cardboard 

$1 0.00 

$1 0.00 

Call for Prices on 80 Track and 
Double Sided Diskettes! 

We carry the line of LNW Research 
products, including ... 

computers. 
expansion interfaces. 
doublers. 

Shannon 
Magnetics 
304 Elati Street 
Denver, Colorado 80223 ..-1s 

To order call toll free: 800/525-8419 
Mastercard and Visa welcome 
Checks & Money Order also accepted 
Orders shipped UPS free. 

Colorado residents add 
61/2 per cent sales tax 

Attractive discount to dealers 



GENERAL 


TRS-80 Laboratory 

by Wynne Keller 

I f you are thinking about purchasing a comput­
er for your laboratory, this article de­
scribes the options you may want to consider. 

In 1979, buying a TRS-80 Model 1 
was an unorthodox approach to clini­
cal laboratory management. Since 
then, it has become more widely ac­
cepted that both private and hospital 
labs can benefit from a microcom­
puter. Laboratory application soft­
ware is becoming available, and many 
standardized programs can also be 
used in a lab. A TRS-80 in the lab i a 
cost-efficient management tool. The 
experiences of a small lab that has had 
a TRS-80 for several years may help 
other laboratories considering this pur­
chase to appreciate the problems and 
benefits that can result. 

The Purchase 

When the laboratory manager of a 
92-bed hospital in Skowhegan, ME, 
approached the administration about 
buying a TRS-80, he already had first­
hand knowledge of the machines 
through the purchase of one for his 
home. He argued that he could pro­
gram the machine himself and use it 
for a number of time-consuming lab 
tasks, some of which were being done 
by outside firms for a fee. He also 
pointed out uses in other areas of the 
hospi tal, and persuaded the adminis­

tration to try a minimal system. 
The initial equipment consisted of a 

Model l with 32K, one drive, and a 
pr inter. The system cost about $2,700, 
which in today's market would buy 
considerably more computer power. 

The equipment as purchased soon 
proved to be inadequate. They eventu ­
ally added 16K more memory, another 
disk drive, a lowercase mod, and dou­
ble density. 

It is impractical to use a one-drive 
system in a laboratory, not only be­
cause the capacity is small, but also 
because such dai ly routines as making 
backups are extremely time consuming 
with only one drive. Any lab consider­
ing a TRS-80 should purchase at least 
two drives, 48K, and preferably double 
density. 

Of course, what l have just de­
scribed is the standard Model llI com­
puter, and it can be obtained, with a 
dot-matrix printer, for approximately 
the same money as the Skowhegan lab 
spent on their early, limited-capacity 
Model 1. 

Use in Other Departments 

A number of other departments in 
the hospital became interested in com­

puterizing various projects. 
One department that made success­

ful use of the computer was the busi­
ness office. Their problem required a 
custom program, but the program was 
often used. An early version of the pro ­
gram written for them, "Procedures 
Pricing,'' was published in 80 Micro in 
December , 1981. A version of this pro­
gram is still being u ed today. It auto­
mates price changes, so that when the 
cost of any item in a hospital procedure 
changes, all procedures using that item 
are updated . 

Data Base Managers 

A data base program is very useful 
in a laboratory. This type of program 
stores information of many different 
kinds in a flexible manner, so any data 
may be changed, added, deleted, sorted, 
or printed. All data base programs use 
the words field, record, and file. 

A field is a category of information 
such as the name, the cost, the quan­
tity. A record contains all the field in­
formation for one item. For example, 
one record in an inventory might con­
tain th is: rubber bands (name field), $1 
(cost field), 200 (quantity field) . Fi­
nally, a file is the largest unit. All the 
records on a subject are stored in a 
single file on the disk. 

There are two common types of data 
base managers . One is the in-memory 
type, which requires that all records fit 
in the memory of the computer at one 
time. As might be expected, this type 
of data base has a small capacity. The 
other type, random access, uses the 
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I 	 PABSoft I 
Excellence in Techn ical Software 

LINEAR CIRCUIT ANALYSIS 

DC Analysis .. ... .. .. ...... .... $17 
AC Analysis .......... ..... .... $17 
State Variable Analysis . ... . .... $17 
All Three ...................... $40 

DIGITAL FILTER DESIGN 

Butterworth &Chebychev I .... .. . $17 
Chebychev 11. ..... .... . .. .. ... $17 
Elliptic ....................... $17 
All Three . ..... . ..... ... ... ... .$40 

•Professional Programmers 

•Fast Machine Language 

•Tape or Disk (Specify) 

Tape Assumes Non·DOS System 

For Disk Specify DOS 

•Model I or Ill (Specify) 

Minimum 48K RAM 

•Output to Video or Printer or Both 

•Catalog Available Nov 82 

•Update PABSoft Software to 

Different Computer for 1/3 

the Price 

PAB Software, Inc. 

P.O. Box 15397 


Fort Wayne, Indiana 46885 
 ..-321 

disk to file each record as a separate, 
retrievable unit. This type is not depen­
dent on computer memory, and is the 
most useful type for a laboratory . 

One obvious use of a data base is for 
inventory control, but many more 
fields are needed than were given in the 
example above. Such fields as manu­
facturer name, product number, re­
order date, reorder quantity, quantity 
on hand, and price discount might all 
be included. 

This program application has saved 
the lab between $300 and $1,000 per· 
month. Keeping track of discount in­
formation is the key to these savings . 
The laboratory receives many of its 
reagents at discount. These discounts 
are often not reflected in the invoices 
for any particular batch of reagents. 
By checking all invoices with the price 
information in the computer, errors 
are quickly noticed . 

The data base manager is used for 
many other projects, such as mailing 
and slide labels . A data base is even 
used in microbiology to accumulate 
data on changes in the sensitivity of 
microrganisms to antibiotics. 

Another planned use of the data 
base manager is a classification scheme 

~~•ESTATE PLANNING MODEL-------... 
SAVE TIME AND MONEY 
by using your TRS-80* Model II, 64 K computer 
for professional estate analysis. 

1'i 	 Marital Deduction Formula Analysis Reports 
analyze six formula bequests for both husband 
and wife for both orders of death. 

1'i 	 Estate Tax Return Report computerizes esta te 
lax planning for decedents' estates. 

t.l 	 Client-Ready Reports printed. 

:~· 	 State (Ohio] and Federal Taxes computed. 

1'-· 	 Free Updates lo reflect legislative cha nges 
for one yea r. 

;'.; 	 Sold and maintained by author: an attorney 
and estate planning professional. 

~:r 	 ALREADY REVISED to comply w ith 198'1 
TAX REDUCTION ACT. 

""'­
~·-,-• YES, please send me more information on the 

Estate Planning Model. 
Name _____________________ 

Name 	of Firm_________________ 

Street _____________________ 

City _	 _ ______ State __ Zip ______ 

Mai l to: 	Beard Software Development Co. 

59 Skyl ine Avenue 


..-134Canfield , Ohio 44406 • TRS-80 is a irademark of Tandy Radio Shack. 

for autopsies. By entering autopsy 
results in the data base, the pathologist 
hopes to spot statistical trends in the 
frequency of occurrence of disease 
types. All these uses are for a single 
program. Data base programs, be­
cause of their flexibility, are one of the 
most important software purchases for 
a laboratory. 

Word Processors 

Apart from the obvious uses in such 
areas as correspondence, autopsy 
reports, and personnel job descrip­
tions, a word processor may also be 
used to create a manual of test pro­
cedures . All labs maintain such man­
uals, which are difficult to update. 
With a word processor , all test pro­
cedures may be typed into the com­
puter, saved on disk as one or more 
fi les, and easily corrected and re­
printed whenever necessary . 

A spelling checker is a useful pro­
gram to run in conjunction with a word 
processor. Choose one capable of 
learning the specialized vocabulary 
that laboratory work requires. One 
final note on word processors: If the 
medical records department ever dis­
covers you have one, you may never 
see your computer again. 

VisiCalc 

The third general-purpose program 
is YisiCalc . When discussing data bases 
and word processors, r did not men­
tion the names of any particular prod­
uct because there are many good ones 
and it would be unfair to single out one 
or two. There is, however, only one 
YisiCalc. It is a unjque financial man­
agement tool. The Skowhegan lab cur­
rently uses it at the end of the year to 
evaluate the workload data. 

The program a llows a lab manager 
to take a hard look at personnel pro­
ductivity in the current year as opposed 
to prior years. At budget preparation 
time, VisiCalc helps the manager 
predict future needs based on current 
growth rates . The comptroller for the 
hospital used YisiCalc constant ly for a 
month to prepare the budget. 

As consultants for laboratories, we 
have sometimes been asked to write 
custom programs for various applica­
tions . Some of these problems don't 
need a specialized program; they can 
be solved with YisiCalc. The program 
has tremendous potential, but requires 
a lot of creative thought to be used 
effectively. 

Specialized Programs 

Specialized programs have been 
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slow coming on the market for labora­
tories. Three new laboratory programs 
will be released this fall by Downeast 
Digital as part of their new LabMan­
ager series . The three will be Work­
\oad/ Finance, Quality Control, and 
Test Pricing. Two others, a program 
on Blood Gas Analysis and an Inven­
tory Control program, are planned for 
next year. 

LabManager Workload/Finance is 
a new, more sophisticated version of a 
program that has been on the market 
two years . It stores year-to-date and 
current work load values and quantities 
for inpatient , outpatient, quality con­
trol, and non-chargeables , and prints a 
complete workload report organized 
by department, with a one-page sum­
mary. Up to SO departments are now 
allowed, which means larger hospitals 
can separate data by shifts, with a sub­
total for each shift. The program in­
cludes a financial report of revenues 
charged for impatient and outpatient tests . 

The LabManager Quality Control 
stores QC data for current month, pre­
vious month, and year to date. It pro­
vides continuous display and update of 
the mean, coefficient of variation, 
number of assays, and upper and lower 
limits. It graphs the data using a Levy-

Jennings plot. It performs precision, 
shift, and trend analysis, and allows 
multi ple control levels per test. Reports 
are compatible with the requirements 
of laboratory computer data centers. 
Many labs currently spend much 
money to have quality control done by 
outside firms . This new program could 
help justify the purchase of a computer 
fo r your lab. 

Test Pricing allows the lab manager 
to rapidly and accurately determine the 
cost of each test. With this informa­
tion, he can set test prices at realistic 
levels, and keep prices correct when 
costs change. A calculator mode is in­
cluded so that various purchasing deci­
sions can be compared for their effect 
on prices. 

What of the software that is needed 
but not on the market? Serious 
thought should be given to having at 
least one employee trained in Basic 
programming. Many small but very 
useful programs can be written in 
house. Having a programmer on the 
staff is definitely helpful. 

Problems 

Some of the problems encountered 
by the Skowhegan lab have already 
been briefly mentioned. The three big­

gest have been access to the computer, 
program turnover, and reliability. 
Other problems, such as lack of com­
puter experience, are rapidly overcome 
as one gai ns fami liarity with the 
machine. 

Access to the computer has been a 
continuous problem, and has increased 
as other departments have also wanted 
to use the machine. In o rder to facili ­
tate access within the lab, a wheeled 
table was recently purchased . Unfor­
tunately, the table also made it easier 
for the comptroller to borrow the com­
puter at budget time. 

The ultimate solution is to persuade 
other departments to buy their own 
com puter. Since the first T RS-80 ar­
rived in 1979, three additional micro­
computers have been purchased for 
this hospital: an Apple, a Model III, 
and a Hewlett-Packard. (The latter 
was for the comptroller, and is used 
almost exclusively to run VisiCak. The 
Hewlett-Packard has an advantage 
over the TRS-80 for this application 
because of its greater memory size.) 
Another TRS-80 will a lso be purchased 
for the lab so that one machine may be 
interfaced with lab equipment with­
out jeopardizing computer access for 
employees. 

•oouBLER* 

151.l!CRC>NIC.S 
the •cuRE• *SUPER 

$399.00 
SPECIAL* 

MODEL· m 01sK DRIVE KIT 

INCLUDES 

LATEST TECHNOLOGY • NOW!! SUPERIOR I- 40 TRACK Sm1 STfP DRIVE 

USING LONG end SHORT DATA SEPE RATION • I · MOX-6 Control•r Ooard with bu ilt in ..CURE . 

TERM TIMING CORRl.CTION 

FOR SUPERIOR DATA• 

SEPERATION S99.95 
M0·80 for the MOX - 2 

D0·80 for the TRS- BO 

Model· I S18.95 
Character Generator 
UPPER ­ lower Cue 

TRUE DECENOERS 

FOR MODEL-ms. 

WITH NON- RADIO 

SHACK DISK ­

CONTROLERS 

S39.95 

Board and Manual 

1- POWER SUPPLY. mounting brecket1 . 11nd cablese NOTHING ELSE NEEDED e 
2nd Dr ive ··i nternal " $219.00 
- with power suppl y : case $259.00 

MICRO·DESIGN » sales and serv ice 
MOX-2 

574.95 

MOX- 3 

574.95 

MDX-4 

S29.95 

MOX -5 

$49,95 

MDX - 6 

$49,95 

Parts Kit S199.95 S1s9.95 539.95 $79,95 559.95 

Assembled and Tested $ 399.95 S2 99.95 S 9 9.95 $159.95 S1 29.95 

READY TO RUN MODEL·I , MDX·2 , E/I $469.00 
643 E. CHESTNUT ST. 
LANCASTER, OHIO 43130 

Ph. 614-687·1019 

32k Ram ; Disk; Printer . Serial . Modem . Enclosure 
•••• ••••••••1 ••••• · ' · •••••• 

ENCLOSURES for the MDl(- 2 $45_00 

M.C. & VISA Radio Shack . TRS·BO are Trademarks of TANDY Corp . .- 143 
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Program turnover has been an occa­
sional problem, from the point of view 
of the employees who had to learn a 
new program method. Data base pro­
grams have been particularly suscep­
tible to turnover: Three have been pur­
chased in a two-year period. Because 
there is a programmer in the lab, it has 
not been neces.sary to re-enter all the 
data each time a change was made, but 
the programs all use different screen 
and key controls, and employees, espe­
cially those who don 't use the program 
often, may be unable to remember how 
to make a program work. 

In a lab without a programmer, soft­
ware changes should be approached 
with great caution. Even if the new 
program is better, if it is necessary to 
retype all the data that the old program 
stored, the change may not be worth 
the effort. To a novice it may be hard 
to imagine why anyone would want a 
new program to do the same thing the 
old one did. However, programs today 
are far more sophisticated than yester­
day 's, and such factors as speed, print­
out sophistication, and ease of opera­
tion may make a new program a 
worthwhile investment. 

The greatest problem is reliability. 
TRS-80 Model ls are notorious for re­

booting or freezing up at the worst 
possible moments. Recently a product 
called a Gold Plug has been introduced 
by E.A.P. Company. This simple 
device is soldered to the edge con­
nectors on the Model 1 and prevents 
the corrosion that causes freeze-up. 
We have applied Gold Plugs to every 
Model I we own and recommend it to 
anyone who suffers from this problem . 
It has (finally) made the Model I a 
reliable machine . 

Any computer may need occasional 
repairs and down time is a serious 
problem. Ultimately the solution is 
more than one computer. Until that is 
possible , a reasonable intermediate 
step is to have one extra drive, because 
that is the most likely unit to need re­
pair. Also, if other departments in the 
hospital buy the same brand of com­
puter, they can serve as back-ups to 
each other. Such internal consistency 
should be strongly encouraged, not 
just for the equipment, but also 
because employees can share knowl­
edge they have gained by experience. 

Expansion 
What place will the TRS-80 have in 

the lab's future plans? The next goal is 
to interface a TRS-80 with the Centri­

fichem. An interface is being made by 
Baker Instruments. 

Many laboratory instruments are 
now being built with an RS-232 port, 
and any such instrument can be easily 
connected to the TRS-80. The manu­
facturer can often construct an inter­
face if the RS-232 does not exist. Some 
companies are providing microcom­
puters with their equipment. If the 
micro comes with a major instrument 
purchase, it can be used for other pur­
poses when the instrument is not in 
use. Be certain before making Sl,!t;h a 
purchase, however, that the computer 
is a brand you want. Very little labora­
tory software exists, and what there is 
usually runs on the TRS-80 or Apple 
microcomputers. 

Computerizing the Skowhegan lab 
has not always been easy, but it has 
resulted in substantial savings and 
more efficient use of employee time. 
Both the hospital administration and 
the laboratory are pleased with the 
results and plan to increase the number 
of computers and the breadth of ap­
plications. • 

Wynne Keller, RD I Box 4130, Solon, 
ME 04979, enjoys compuring and mineral 
collecting. 

,. , . 
·-·. :: I ite 

MAYDAY.. +~. 
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Red Baron. 

Home of the Nation's Largest Computer Printer Inventory. 


NEC 8023 
Outstanding Graphics, Print 

Quality & Performance 

144 x 160 dots/inch • Proportional Spacing 
• Lower case descenders • N x 9 dot matrix 
• 8 character sizes • 5 unique alphabets 
• Greek character set • Graphic symbols 
• 100 CPS print speed • Bi-directional logic­
seeking • Adjustable tractors • Single-sheet 
friction feed • Vertical & horizontal tabbing 

NEC 8023 SC II
Dot Matrix ....... . . . List $795 a 

IDS Prism 80/132 
Affordable Color, Speed 

Dot Resolution Graphics • 9-wire staggered 
printhead • Lowercase decenders • Over 
150 CPS • Bi-directional, logic-seeking 
• 8 character sizes • 80-132 columns 
• Proportional spacing • Text justifications 
• Optional Color 

Prism 80 ..•.•.. • . Base List $999 $Call 
Prism 132 • .....Base List $1,299 

Smith-Corona TP-1 
Daisy Wheel Printer For Under $900 

Letter quality· Standard serial or parallel data 
interface· Drop-in ribbon· 144 WPM· Various 
fonts available· Loads paper like typewriter· 
Handles single sheets for forms 

Smith-Corona TP-1 · ..•.•.Lis1$895 $Call 
Televldeo CRT's 

Price, Performance & Reliability 

91 O........ List $699 
925 ....... List $995 
950 ....... List $1195 

$Call 
For low 
Prices 

Other Quallty Printers at Red Baron 
List 

Anadex DP·9501A .. . .. $1725 
Anadex DP·9620A . .. . • . . $1845 
Anadex WP-6000 •... .. • $3250 
C. lloh 8510 Prowriter .... $845 
IDS Microprism 480. . . . . $799 
Diablo 630/6 . . . • . . • . . $2995 
NEC Splnwrtter RO 
Serial Parallel nxx • . .• . $3055 

Parallel 35xx • . •• . $2290 

Discount 

I
Call 
Call 
Call 
Call 
Call 

$2570 

The Epson Serles 
High-Quality Printers 

at a Low Price. 

Epson MX80 . .. ..... List $645 $Call 
Epson MX80FT •. ..•. List $745 
Epson MX-100 .. ...•.List $995 

Full Line of Epson Acessorles. 

The Okldata Serles 
Hi-Res & TRS 80 Block Graphics 

,1 ,, 

-
I 

.:.. 

\ 

:~ -
120 CPS • 9 x 9 Matrix • Bidirectional logic 
seeking printing • Lower case descenders 
• Four print styles •Optional Hi-Res Graphics 

Okidata 82A . . . . . . . . . List $649 $Call 
Okldata 83A (w/Tractor) . List $995 

Our People, Our Product: 

Both Are Specialized. 

Red Baron is an organization of compu­

ter printer specialists. They know the 

capabilities of each printer, and how to 

match one to your exact need . Call for 

expert consultation today! 


Here's How To Order. 
Phone orders are welcome; same-day shipment on 
orders placed before 11:00 a.m . Free use ot Master­
Card and Visa. COD's accepted. Personal checks 
require 2 weeks clearance. Manufacturer's warranty 
included on all equipment. Prices subject to revision. 
APO/FPO Orders Welcome. 

Call For Free Catalog: 

(800) 854-8275 
CA, AK, HI (714) 630·3322 

Red Baron 



MAXI STAT Is The Most Versatile 
Statistical Analysis Program 
Available ... On Any Micro. 

Dr. Steven E. Mayer, PhD., Industrial Psychologist Maxi User 

Focus On: Maxi Stat 

Who can use Maxi Stat? 
Anyone who needs an analysis of statistical data. Maxi Stat has suc­
cessfully replaced dedicated mainframe and time-sharing statistics 
programs for business, financial and marketing researchers, educa­
t ional administrators, hospi tals, medical schools and medical 
research faci l ities, agricu ltural test ing, and social sc ient is ts. I 
What does it do? 
If you're familiar with SPSS (Statist ical Package for the Social 
Sciences} and what it can do on a mainframe, you have a good idea 
of what Maxi Stat will do for your TRS-80. 
Maxi Stat offers many of the best features of SPSS (modified fo r 
microcomputers) as wel l as features you can't get in any other 
system, at any pr ice. Maxi Stat is one of the most useful analysis 
packages available - anywhere. 
Read on to discover what th is remarkable new tool can do for you ... 
Maxi Stat offers: 
• menu-driven operat ion 
• user-created codebook 
• the abil ity to handle up to 255 variables 
• mach ine language code allowing speedy data entry 
• fast and easy ed iting 
• hundreds of tasks performed at one t ime 
• reports you can custom design for your specific needs 
• ample screen prompts to gu ide user 
• frequent au tomat ic backup of data to help protect against power 

failures and system crashes 
• all phases of research analys is, inc luding: 

write subfiles !
freq uency dis tribut ion z 
descrip tive statistics ;; 
crosstabs & chi-square ~ 
correlation and linear regression •Illt·test 

%mult iple linear regression ... 
analysis of variance 

multiple variable response 


Summary 
See for yourself what hundreds of other professionals have already 
d iscovered - Maxi Stat is THE solution to your analysis problems, 
and it ' s never further away than your TRS-80. Pull the plug on your 
t ime-sharing system and discover the power and convenience of 
Maxi Stat today! 

By David Walonick 

Maxi Stat is avai lable 
now for TRS-80 Models I 
and Ill with 2 disk drives, 
48K RAM , and prin ter. 

$199.95 
Soon to be anllable for IBM PC 

Look who's already using it! 
Univers ity of Alaska, Fairbanks, AK. • Florida Hospital, Orlando, FL. • Capital 
Research Services, Topeka, KA. • Canter for Financial Studies and 
Development, Claremont, CA. • U.S. Army Psychologica l Testing Unit, 
Wahlawa, HI. • University of Nottingham Dept. of Social Administration, 
Nott ingham, U.K. • Defense Intelligence School, Wash ington, D.C. • Dept . of 
Recreation and Park Administration, Unlver11lty of Missouri , Columbia, MO. • 
Children's Hospital of Philadelphia, Philadelphia, PA. • Kingston City Schools, 
Kingston, N.Y. • Unlvarsldad de Monterrey, Monterrey, Mexico• University of 
Michigan, Dept. of Pediatrics, Ann Arbor, Ml. • Kodak Camera (Australia , Asia), 
Coburg, Victoria, Austra lia •The Wiiiiams Group Advertising and P.R., Dallas, 
TX. • Medical College of Pennsylvania, Philadelphia, PA. • Parkway Day 
School, Philadelphia, PA. • University of llllnols, Chicago, IL. • Selkirk Health 
Distri ct, Nelson, B.C. Canada • Human Communications Systems, Reston, VA. 
• California Research Center, Los Angeles, CA. • WaltRlch Marketing 
Consultants, Orlando, FL. • Rutgers University, Piscataway, N.J. • Bethel 
Theologica l Seminary, Brooklyn Park, MN • Seton Hall University, Siiiiman 
School of Business, S. Orange, N.J. • Plan·Teat Associates, Phoenix, AZ. • 
General Miiis Corporation, Minneapolis, MN. • Shearaon, Hayden Stone 
Investments, Hollywood, CA. • Energy Systems Research Institute, Raleigh, 
N.C. • Mlnnlsote Historical Society, St . Paul, MN. • Purdue University, W. 
Lafayette, ID. • Nova Scotia Agricultural College, Truro, N.S., Canada • Agrlco· 
Chemical Co., Wiim ing ton , DL. • Marketing Associates, Charlotte, N.C. • 
University of Ottawa, School of Psychology, Ottawa, Ont., Canada • Rock 
House Publishing, Kowloon, Hong Kong • Canter for Applied Social Sciences, 
Bos ton, MA. • Blake and Dickinson Marketing Research, Manchester, N.H. • 
United Nations, New York , N.Y., and hundreds more! 

Maxi Stat prints many different report styles. 
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ORDER FROM YOUR FAVORITE DEALER or CALL TOLL FREE (BOO) 327-7172 (ORDERS ONLY PLEASE) 
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BOX 3435, LONGWOOD, FL 32750, (305) 830·8194 (QUESTIONS) 



Do you have information that must be kept organized and DDaccessible? . . . . .. .. .. . ...... . ...... . ........ . .......... . 
 c 'J2 . Do you ever need to perform statistical analyses? ..... · · · · · · · · 
3. Would you like to have a tool that will allow you greater flexibility Din managing your own or your company 's money? .. . .. . · · · · · · · 

4. 	 Could you use a mail list program that will be easy to u.se, 
maintain an unlimited number of names, allow you great sorting 
flexibility, and even interact with a word processor? ....... · · · · · 

5. Do you own or have access to a TRS-80 microcomputer? ... . . 

If you answered " yes "' to any of these questions. we can be of assistance to 

you. Our Maxi Series of applications programs are designed to give you maximum 

versatility with a minimum of hassle. These programs were created for business use, 

but you'll find yourself using them for personal applications as well. 

Thorough support - Of course. each program comes with in-depth, user· 

oriented documentation. and is menu-driven to make it easy to use. When necessary, 

the Maxi programs are compatible with each other. and. whenever pertinent , are 

Interactive with the major word processing and spreadsheet programs published by 

other manufacturers. Also. we maintain a telephone support line to provide you with 

any assistance you might require. 

..... • .,...... by Dale Kubler 

Maxi Manager is a remarkable data base manager. Its 

machine language sort complements its la rge data storage capac

fast 

lo 

ity. (Check Register Accounting System) 

The sophistication ol its data entry. management. and printing capa· 
 Maxi Gras is a system that will computerize check writrng,
bilities makes Maxi Manager a versatile roof lor many applications. recording and analysis for business and personal finance. The system

The program now includes Maxi Utility. which allows you features 223 income and expense accounts. each of which w ill handlerescue files on diskettes that have been damaged by excessive wear or 
misuse and lets you expand. add. or delete lields lrom an existing data an unlimited number of transactions. Extensive register and report 
base. Lei the unmatched capabilities ot Maxi Manager handle your print ing capabilities make Maxi GRAS an indispensible loo! tor 
data management! managing money effect ively . 

Model I a Model Ill. Minimum 1 disk drive required . 012-0196 $149.99 
 Model t & Model Ill . Minimum 2 drives required . . . . . 012·0145 SH.ts 

f ...,, by Dale Kubler 

Maxi Mail is a powerful mail list management system tha t 


I . Is easy to use. Maxi Stal 1s lhe most useful statistical analysis package c..n the 
2. Has virtually unlimi ted storage capacity. market today. It was developed to allow maximum flex ibility in
3. lnrertaces with the major word processors to generate form designing customized analysis. Maxi Stat handles the three mainletters and other text. 

components ot slatislical analysis:4. Prints. mailing la,bi;ls up to four-across in any format desired . 
1. Complete menu-driven codebook creation and editing. 


intormat1on for each record. 

5. .Has virtually unl1m1ted coding capabilities with th irteen fields of 

2. Menu-assisted data entry. 

Maxi Mail is the most sophisticated user-oriented mail fist 
 3. User-created control l i les to describe the statistical analyses to 

program available be pertormed and printed out on the variables ot your choice. 
TR5-a0 Model 111 only. 2 disk drives required . . . 012·0148 $99.95 Model I & Model Ill. Minimum 2 drives required _ 012-0153 1199.85 

Send $1.00 tor our 18 page booklet 
"Getting The Moat From Your 
Micro" All 16 pages.,. pKked with 
lndepth explanation• and printout 
somplea lrom the Maxi Serles ol ep­
pllcaUona p<ograms. 
THKBU...taSS~ 
BOX 3435 ~ 

LONGWOOD.FL 32750 ~ 
(3051 83().81 S4 #.!' 

http:LONGWOOD.FL


COMPUTER BOOKS F-0R BEGINNERS 

Everything you need to get started programming your own personal computer . These handy books of programs , and about 
programming , are loaded with easy-to-understand info for beginners. The books include hundreds of ready-to-type-and-run 
programs as well as hundreds of program-writing tips , tricks , hints , shortcuts , secrets , techniques. We offer books cover ­
ing the 13 most popular computers for beginners : TRS-80 Color Computer , Atari 400, Atari 800, Apple II , Sinclair ZX-81 , 
Timex 1000, Micro Ace , IBM Personal Computer, Casio FX -702P pocket computer, Sharp PC :.1211 and PC-1500 pocket 
computers and TRS-80 PC-1 and PC-2 pocket computers . 

TRS-80/Sharp/Casio 

Pocket Computers 


99 Tips & Tricks for the New Pocket Computers . al l new programs . using 
1remendous power ol TRS·80. PC·2/S ha rp PC· 1500. LCO graphics. 
printer / plo11er graph ics . useful business and home so ftware . includes 99 
complete 1ype-and ·run programs. learn fu ll range of expanded BASIC . 
128 pages S7 .95 

Pocket Com puter Programming Made Easy , last new. easy read-and· 
learn way 10 quickly unders tand the BASIC programming l ~ nguage . how 
to make TRS ·80 PC · l/PC-2" St1a1p PC · l21 1/ PC· 1500 & Casio FX · 702P 
compulers work tor you . 128 pages S8.95 

101 Pocket Computer Prog ramming Tips & Tricks . secre ts. hints. shorl· 
cuts . 1echniques from a master programmer. includes 10 1 ready-to -r un 
programs . lor TRS-80 PC·1 and PC -2 ana Sharp PC · 1 11 and PC · I :ioo. 
128 pages $7 .95 

50 Programs in BASIC lor Home . School & Oltice . useful ready-lo ·run 
sollware to r PC · t / PC ·2 / PC· 1211/ PC ·1500. 96 pages $9 .95 

50 MORE Programs in BASIC for Home, School & Oltice. book ol 1es1ed 
software fo r PC · I / PC ·2/PC · I 11 / PC - 1500 . 96 pages $9 .95 

Murder In The Mansion and Other Computer Adventu res . myslery. space 
adventure games . 24 programs lor PC · t /PC ·2/PC· 1211 / PC· l '.i00. 96 
pages $6 95 

35 Pract ical Programs for the Casio Pocket Computer . uset {i: 1y 11~ J11u 
run soltwa1e 101 lhe FX 70J P <Jh p,l \je'> S8 .95 

Atari 400/800 Computers 
101 ATARI Com puter Programming Tips & Tricks . 1earn ·by·ao1ng 111 
st ruellon . hints . secrets . sl10rtcu1s . 1ecnn1ques for A1ar1 ~00 and 800 
compulers . includes 101 ready ·lo·run proqrams . 12§ pages S8 .95 

31 New ATAR I Computer Programs for Home . Schoof & Office . pri1Gt1ca1 
lype ·and·run soll ware lor Atafl 400 and 800. 96 pages S8 .95 

Timex 1000/Sinclair ZX-81 
101 TI MEX 1000 / Sinclair ZX -81 Programming Tips & Trick s. secre1s 
hints shortcu ls. learn-by-doing ins truction lechmques tor tt1e ZX -81 
M1cr0A ce and Tmiex \000 com puter s. includes 10 1 ready -lo-run pro 
grams . 128 pages S7.95 

37 TIMEX 1000/ Sincfai r ZX-81 Computer Programs for Home. School & 
Office . prac11ca1 1ype-and·run so ftwa re for lX -81 . f 1mex tOOO and 
M1croAce. 96 pages SB .95 

TRS-80 Color Computer 
Color Computer Graphics . complele guide loaded with in struction. how 10 
make lhe most ol TRS -80 Color Computer video graphics . many complele 
programs . 128 pages S9 .95 

The Color Computer Songbook. 40 lavor 11 e pop. folk . classica l . seasonal 
songs arranged for play on TRS -80 Color Computer . 1ype-a nd ·run 11)us1c 
programs . 96 pages S7 .95 
101 Color Computer Program ming Tips& Tricks . learn ·by ·doing 1n s1ruc· 
11ons . 11 1n 1s . secre1s. 1echn1ques . 1ns1ghts. tor TRS-80 Color Computer. 
includes 10 1prog rams . 128 pages $7 .95 

55 Color Computer Program s tor Home. School & Office . praCILCal ready· 
lo-run soflware . colo rf ul graphics tor TRS ·!.lO Color Compuler. 128 
pages S9 .95 

55 MORE Color Computer Programs for Home , Schoof & Office . llandy 
compan ion vo ume pacRed w1 1h d11leren1 uselul type ·and ·run software. 
co lor lul graph ics . lor TRS ·80 Color Compu ter . 112 pages $9 .95 

My Buttons Are Blue and Other Love Poems from the Digital Heart of An 
Electronic Computer . for poetry lovers. COrJJputer tans . a high·lech 
classic. 66 heartwarming poems wr111en by, a T-RS-80 Color Compute 96 
pages S4 .95 

Apple Computer 
10 1 APPLE Com puter Programming Tips & Tricks . secrets. hints. 1n · 
s1gh1s. 101 ready·lo-run proqrams for Apple II . J28 paqes $8 .95 

33 New APPLE Computer Programs for Home. School & Office . practi cal 
1ype·and ·run sol1ware for Apple 11. 96 pages S8 .95 

Program Worksheets 

Tali lel s of liamly pr 111\ed lorrns make w111 ing BAS IC soltwa re 
easy, arHI fun Cuslo rn1zed for compu ter syslerns. 01 use t11 
u 11vc1 sal 101 m good 101 any BAS IC compu ter 40- ~heet pads . 

Color Computer BASIC Coding Form $2 95 
Pocket Computer BASIC Coding Form $2 .95 
APPLEComputer BASIC Coding Form S2 .95 
TIMEX/Sinclair BASIC Codinq Form $2 .95 
IBM Personal Computer Coding Form $2 .95 
ATARI Computer BASIC Coding Form $2 .95 
Universal BASIC Coding Form $2 .95 

Order direct lrom this ad . Send check .money order.or MasterCard or VISA account number and expiration date. Include $1 
sh ipping tor each item ordered up to a maximum of $3. Or write for our free catalog. Mail to: 

ARCsoft Publishers 

• 


Post Office Box 132 L 

Woodsboro, Maryland 21798 


(301) 663-4444 
Customers want1nQ airmai l sencJ S4 pos1age per 11em orde red Foreign c us10mers pay in US do lla rs. Maryland fes1den1s add 5% sa les rnx S0try . no COiJ lo""'6 
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GENERAL 


Astrodynamics for Beginners 


H as gravity got you down? Here's a program 
that lets you use your 80 to explore Sir 
Isaac Newton's basic laws of gravitation. 

Want to create your own star system? 
How about three suns orbiting a soli­
tary planet? Or twin planets orbiting 
each other while moving around a single 
sun? Or ... 

Your computer can calculate orbits 
like the big machines al NASA. And 
you can actually try out the systems 
mentioned above, or any others you 
might think of. 

Astrodynamics is the study of how 
objects move under the influence of 
gravity . This includes planets, comets, 
asteroids, space probes, moons, gal­
axies, and the apple that fell on Sir Isaac 
Newton's head. 

Orbital mechanics has allowed 
NASA scientists to predict the motions 
of space probes with great accuracy. To 
land a spacecraft on Mars, for instance, 
you must know not onl y where Mars 
will be at the right time, but also how 
the path of the probe itsel f will be af­
fected as it nears the target. The regular­
ity of planetary motions, along wit h 

The Key Box 
Color Computer 
16K RAM 
Extended Color Basic 

by John D . Fowler, Jr . 

centurie of c le tial observation, have 
led to precise prediction o f their posi­
tions in the sky. Detailed o rbit s of mul­
tibody systems, however, require nu­
merical calculation . 

The problem o f the motion of two 
bodies under the force of mutual gravi­
tational attraction can be solved exact­
ly. T he path of one relative to the other 
is an ellipse, a parabola , or a hyperbola . 
The size and type are determined by the 
starti ng positions and relative velocities 
of the two objects. Bodies that are in 
closed orbit trav 1 in ellipses. An object 
that has just achieved escape velocity 
takes a parabolic path, and faster ob­
jects travel on hyperbolas. 

T he three-or-more-body problem has 
no exact solution . There is no equation 
that can be written to describe the mo­
tion of three or more bodie under grav­
itational attraction, except for a few 
special cases. The only way to get a so­
lution for more than two objects is by 
number-crunchi ng numerical calcula­
tions . Enter the computer. 

We need a law- the law that governs 
the motions of objects under mutual 
gravitational a ttract ion. Notice that I 
said "mutual gravi tational attraction." 
Why not repul ion? Anything with 
mass possesses an a ttraction for every­
thing else with mas . U ually the force 
of attraction is so small as Lo be unno­

ticed. The exceptions are large objects, 
such as planets or stars . 

The law that describes this basic, uni ­
ver al interaction between matter was 
discovered by Sir Isaac Newton. The 
law says that the force between two 
bodies due to gravi ty is attractive, and is 
proportional to the product of their 
masses and the inverse of the square of 
the distance separating them. The fo r­
mula is Equation 1: 

F = Gm ,m,/ r' 

The symbol G is the constant of pro ­
portionali ty. It is called the universal 
gravitational constant becau e it is be­
lieved to have the same value every ­
where in the universe. The numerical 
value of G depends on which system of 
un its you use . Several systems, with cor­
responding values of G, are shown in 
Table I. Notice that G is qu ite small . 
This is why gravitational forces are ap ­
parent only between objects where at 
least one has an ext remely large mass. 

The force F can also be made large by 
making the di stance of separation, r, 
very small. 

The Universal Law o f Gravitation is 
formulated in terms of interactions be­
tween pairs of objects onl y. So what do 
we do if we have three or more objects? 
If we have, say, a sun , a planet, and a 
comet (call them S, P , and C), you can 
apply the law to the system one pair at a 
time and then acid the resulting forces 
on each object. In our example, we have 
the interactions: sun and planet (SP), 
sun and comet (SC), planet and comet 
(PC), planet and sun (PS), comet and 
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sun (CS), and comet and planet (CP). 
The sum of forces on the comet, for in­
stance, is CP +CS. The sum of forces 
on the sum is SP + SC, and the sum on 
the planet is PS+ PC. In general, for a 
ystem of N objects there will be N-1 

pairs of forces for each object, for a 
total of N*(N- 1) pairs of forces repre­
senting the sum of all forces between all 
pairs of objects in the system. 

Only half these pairs have t0 be calcu­
lated, however, due to another handy 
law from Sir Isaac. But first, you have 
to learn how to go from the Law of 
Gravitation to the actual description 
of the orbits or trajectories of the ob­
jects in the system. For this you mu t 
use the formidable-sounding process of 
numerical integration of the equations 
of motion. 

Let's go back and sample a few more 
of Newton's Laws. The first law says 
that an object will move in a straight 
line at constant speed until acted on by 
an outside force-an object won't 
change its direction or speed unless it is 
pushed or pulled on . The second law, 
which deals with the pushing and pull­
i.ng, says that the acceleration of an ob­
ject is proportional to its force: F = ma 
(Equation 2), where mis the mass of the 
object. (No one has ever proved that 
this mass, which is called the inertial 
mass, is the same as the mass used in 
Equation I, which is the gravitational 
mass, but they are believed to be the 
same.) 

So, if we know the force on an object 
(Equation I), we can use Equation 2 to 
find the acceleration by dividing both 

sides by the object's mass. Combining 
Equation 2 and Equation I, the ac­
celeration due to gravity on object 1due 
to object 2 is : 

a= F.,/111 1 = Gm,/ r' 

F., is the force on object I due to object 
2. Newton's third law states that for 
every action there is an equal and oppo­
site reaction. From this law, you can in­
fer something about the force on object 
2 due to object I, namely that : 

Thus, when you calculate the force 
on object I due to object 2, you also 
automatically know the force on object 
2 due to object I: It is equal but with the 
opposite sign. You can use this infor­
mation to reduce the calculational 
burden on the program. When half the 
forces have been calculated, the other 
half are known. 

Once you know the acceleration, the 
next step is to find the object's velocity. 
If the acceleration is constant over the 
time interval t, the object' s velocity at 
the end of that interval is Equation 3: 

where v0 is the velocity at the start of the 
interval. Another way to put it is that 
the change in velocity (v-v0 ) equals the 
product of acceleration and the time in­
terval. 

Remember , though, that for this for­
mula to be valid, the acceleration must 

Set ol' 
Units 

Mass 
nil 

Length 
Unit 

Vc lodty 

Unit 
Time 
Uni I 

Grnvitational 
Cons1:111t. G 

(Unit) 

mks 
I kilogram 

(kg) 
I mc1cr 

(111) 

I meter/ 
second (mi s) 

I second 
(s) 

6.67E-1 l 
(111 1/ s' -kg) 

rrs 
l pound 

(lb) 
l fuo1 
(fl) 

I foot / 
second (IVs) 

I second 

(s) 

1.07E-9 
(fl ' / s'- lb ) 

AU -EM-
Tc 

l Earth 
Jvlass (EM) 
5.98E24kg 

I As1rono­

mica! Uni 1 
(AU ) 

1.496Ell 111 

I J\ Temp 
29,770 rn / s 

l Temp 
(Tc) 

S.025E6 s 
3.0 1 E-6 

(AU '/Tc' -Ei'VI ) 

Table I. Un i1sfor i11p111 dara and gravitational cons1a111. A consistent set of length -mass-time 
unit must be chosen to use the formulas developed in this article. Several sets are prese111ed 
above, with corresponding values of1he gravitational cons/ant G. (You shouldplace rheappro­
priate value for Gin line40of1he program.) Thefirst set is based 011 the widely used m erer-kilo­
gram-second system 11sed by m ost scientists. The second set uses the foo t-pound-second sys-
rem. The 1f11"rd se111se the Astronomical Unir-Earih Mass-Temp system. I made 11p the Temp, 
which is determined so Ihm 1he Earlh s velocily around Ihe sun is I A. U. per Temp. Theadvan -
tage ofthis last system is that ii allows the use ofsmaller numbers/or i11p111. 8111 remem ber fh(Jf 
the variable TIME (line 320) will be in Temps. So p ick a line (mks, fps, or AU-EM-Te) and 
slick with ii for a given run. 

not change over the time incerval. This 
seems to be a problem because looking 
at Equation l, as the separation r 
change , the force changes, and from 
Equation 2, a the force changes, the ac­
celeration changes . Therefore, we can't 
use Equation 3 to find the velocity, 
right? 

Well, suppose that we made the time 
interval small enough that the accelera­
tion didn't change much over that inter­
val. Then the conditions would be ap­
proximately right. The symbol for thi s 
small time increment is dt. Correspond­
ingly, the velocity increment symbol as­
sociated with the interval dt is dv . Thus, 
Equation 3 becomes dv = a*dt (Equa­
tion 4). 

All that remains is to get the positions 
from the velocities. For this we use 
Equation 5: 

This is just the formula: distance = rate* 
time, with s the position at the end of 
the time interval dt, s0 the beginning 
position, and v.,v the average velocity 
(rate) during the interval . To find the 
position, you must know the average 
velocity during the interval. This is giv­
en by half the sum of the velocities at 
the start of the interval and at the end 
(Equation 6): 

So the average velocity is just the 
starting velocity plus half the velocity 
increment during the interval. Combin­
ing equations 5, 6, 4, 2, and I, you final­
ly get the equation for the position in 
terms of starting separation, position, 
velocity, and mass (Equation 7): 

Remember that the acceleration a is 
found by adding all the individual accel ­
erations due to all the other objects in 
the system. For object number I: 

a, = F.,/ m , + F,,/m, + F,./m , + . .. ,or 
a,= G(m,/r ',, 111,/r', 1 + m,/r',, + ... ) 

The symbol rii denotes the distance be­
tween object i and object j. 

We have established a chain leading 
from the law of motion, Equation I, 
down to the positions, in Equation 5 or 
7. The only assumption was that the 
time interval dt must be small enough 
that the acceleration is approx.imately 
constant during that interval. 

To calculate over long time intervals, 
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Now you can run WordStar; SuperCalc, 
SpellGuard, MailMerge and other CP/M 
based software on your TRS-80 Model I11. 

And walk away with incredible savings. 
Memory Merchant's new Shuffleboard 

Ill is the first and only 64K CP/M 2.2 
system available for your Model Ill. 

SOPHISTICATED DESIGN 
The Shuffleboard Ill's advanced design 

includes 16K of RAM, giving your Model 
Ill the power of full 64K CP/M 2.2, with­
out interference of the ROM or the 
video memory. 

COMPLETE CP/M SYSTEM 
The Shuffleboard Ill is not a kit, nor a 
skeleton. You will receive a top quality, 
high performance system that is shipped 
to you completely assembled, burned-in, 

tested and insured with one of the 
industry's best warranties. 

EASY INSTALLATION & USE 
Illustrated step-by-step instructions 

insure fail-safe installation and reliable 
operation. No permanent modifications. 
cut traces or soldering is required. 

The Shuffleboard Ill easily plugs into 
two existing sockets inside your Model Ill. 
Simple keyboard commands switch 
between CP/M and normal TRS-80 
operation. 

NO RISK TRIAL 
We are so convinced that you will 

be absolutely delighted with your 
Shuffleboard Ill system that we offer 
a no risk trial. After purchasing the 
Shuffleboard Ill system, you may return it 
(intact) for any reason within 15 days 
after shipment and we will refund the 
purchase price {less shipping). 

SHIPPED DIRECT FROM STOCK 
The Shuffleboard Ill is shipped to you 

direct from stock, normally within 48 
hours after receipt of your order. 

INTRODUCTORY PRICE 
For a limited time, Memory Merchant 

is offering the Shuffleboard Ill with CP/M 
2.2 at an introductory price of only S299. 

1 YEAR LIMITED WARRANTY 
The Shuffleboard Ill's reliability. through 

quality controlled production and proven 
performance. has enabled us to offer 
a full 1 year limited warranty. 

HOWTOORDER 
Please send check, money order; VISA 

or MASTERCHARGE fadd /CA#) with 
your order. Sorry, no CO.D's. Specify 
quantity desired. Shipping and handling 
charge is SS.DO per board ( 59.00 outside 
USA & Canaday- California residents 
add 6% or 61/2% SalesTax where applicable. 
Credit card purchases may be telephoned 
to (415) 483-1008. Order Today! 

OEM and DEALER inquiries invited. 

Trademarks: Shuffleooara Ill/Memory Merch..nt. TRS-80 MOOel 111/Tan<Jy Corporauon; Ma1 IMerge; wcmlStar/M1croPro; SuperCalc/Sorcim; SpellGuard/ISA. Inc.; CP/M i .2/D1g1"'1 Research 
Prices. terms and speoficat1ons are subject to change without notrceo . 
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you only have to calculate over a lot of 
small time intervals. The trick is to use 
the newly found velocities and positions 
from the most recent time interval to 
update the starting separations for the 
current time interval. You must update 
the values of r in Equation I from the 
new positions s, and calculate a new 
cycle. You can continue this procedure 
over as many cycles as desired. They 
can add to as long a time interval as 
you wish. 

Before discussing the program, let's 
look at how the separations are updated 
from the new positions that are calcu­

lated each time cycle. 
Everything so far has been presented 

in one dimension. Real space has three 
dimensions, usually referred to as x, y, 
and z. The orbits of the two-body prob­
lem discussed earlier must exist in the 
two dimensions needed to draw an el­
lipse, parabola, or hyperbola. In what 
follows, consider only two dimensions, 
x and y, because your screen is best at 
displaying two-dimensional images. 
You can generalize the results to three 
dimensions yourself without much 
trouble. 

Every point on a two-dimensional 

surface has two components. You can 
keep track of the positions of the ob­
jects in our program by calculating the x 
component of position and the y com­
ponent. Those two components specify 
a point, which is the position of the ob­
ject. To get the separation between two 
objects in terms of their four-position 
components, you get an x separation 
and a y separation, and apply Pythag­
oras' theorem. 

The x and y separations are just the 
differences between the corresponding 
components of the two objects. lf x, i is 
the x separation between objects l and 
2, and Y12 they separation , then: 

10 INPUT "HOW MANY OBJECTS";N 

20 DIM M(N) ,A( N, 2) ,S(N,2) , V(N,2) ,LP(N) ,LQ(N) 

30 TIME=0 

40 G=6,67E-ll 

50 FOR I=l TO N 

60 PRINT "MASS OF NUMBER"!"?" 

70 INPUT M(I) 

80 PRINT "X AND Y OF NUMBER"!"?" 

90 INPU'l' S(I,l) ,S(I,2) 

100 PRINT "VX AND VY OF NUMBER"!"?" 

110 INPUT V(I,l) ,V(I,2) 

120 NEXT I 

130 INPUT "SCALE FACTOR FOR X";SX 

140 SY=.85*SX 

150 INPUT "TIME STEP";DT 

160 PMODE 4,l:PCLS:SCREEN 1,0 

170 GOSUB 360 

180 FOR I=l TO N 

190 V(I,l)=V(I,l)-,5*A(I,l)*DT 

200 V(I,2)=V(I,2)-.5*A(I,2)*DT 

210 NEXT I 

220 FOR I=l TO N 

230 CX=,5*A(I,l)*DT 

240 CY=.5*A(I,2)*DT 

250 VX=V(I,l)+CX 

260 VY=V(I,2)+cY 

270 S(I,l)=(CX+VX)*DT+S(I,l) 

280 S(I ,2) =(CY+VY)*DT+S(I ,2) 

290 V(I,l)=VX+CX 

300 V(I,2)=VY+CY 

310 NEXT I 

320 TIME=TIME+DT 

330 GOSUB 520 

340 GOSUB 360 

350 GOTO 220 

360 FOR I=l TO N 

370 A(I,1)=0

380 A(I,2)=0 

390 NEXT I 

400 FOR I=l TO N-1 

410 FOR J=I+l TO N 

4 2 0 RD= ( ( s (I , 1) -s (JI 1) ) ~ 2 + ( s ( I , 2) -s (JI 2) ) ~ 2) 
430 Al=G*M(J)*(S(J,1)-S(I,l))/RD 
440 A2=G*M(J)*(S(J,2)-S(I,2))/RD 
450 A(I,l)=A(I,l)+Al 
460 A(I,2)=A(I,2)+A2 
470 A(J,l)=A(J,1)-Al*M(I)/M(J) 
480 A(J,2)=A(J,2)-A2*M(I)/M(J) 
490 NEXT J 
500 NEXT I 
510 RETURN 
520 FOR I=l TO N 
530 IF AB8(S(I,l))>SX THEN 600 
540 IF AB8(S(I,2))>SY THEN 600 
550 P=l27+127*S(I,l)/SX 
560 Q=96+96*S(I,2)/SY 
570 !?SET (P,Q,2) 
580 PSET (LP(I) , LQ(I) ,1) 
590 LP(I)=P:LQ(I)=Q 
600 NEXT I 
610 RETURN 

Program Listing 
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~1. 5 

x,, =x,-x, and y,,= y,-y , 

where x, and y, are the coordinates of 
object I, and x, and y, are the coordi­
nates of object 2. The separation is then 
the hypotenuse of the right triangle 
formed by x,, and Y12 (see Fig. I). Py­
thagoras' theorem in geometry says that 
the separation, r, is given by the square 
root of the sums of the squares of the 
sides, or: 

r,,= SQR (x',, + y',, ), or 
r,, = SQR ((x ,-x,)' + (y ,-y,)' ). 

So the separations between pairs of ob­
jects are found from the coordinates for 
the positions using the above formula. 

The components of acceleration are 
found by scaling as follows: 

a,,,= a*(x, - x,) and 

where the first equation is the x compo­
nent of acceleration due to the force be­
tween objects I and 2, and the second 
equation is the y component. 

Program Listing I was written for the 
Color Computer, but with the excep­
tion of the plotting subroutine (lines 
520-610), it should run on other ma­
chines as well. The doubly subscripted 
variables A, S, and V are the accelera­
tions, positions, and velocities, respec­
tively. The second subscript specifies 
the component {l for x, 2 for y). The 
program asks you to input the number 
of objects and starting positions and 
velocities for each. Remember to use 
consistent units, as shown in Table I. If 
you don't use meters, kilograms, and 
seconds, you should change the value of 
Gin line 40. 

The program then asks you for a hor­
izontal scale factor. This is used in the 
plotting subroutine to scale the graph­



ARMDREO PATROL : You 're in the command seat ot an 

armored assault tank . Your mission : to search out and 

destroy an attack force of deadly tanks and lethal robots. 

Will your skil l and advanced technology give you the 

edge to overcome the odds? 

Armored Patrol F11tur11: Simulated 3·0 perspective, 

multiple player option. real time, sound and Arcade Ac· 

ticn Graphics(tm) second to none . 


THE ELIMINATOR : You're the pilot of The Eliminator. an 

attack class fighter that's squared oft against hordes of 

attacking alien spaceships. It's your speed and 

weaponry versus their seemingly endless numbers . Can 

you possibly survive? 

Ellmlnator Futures: True Arcade Action Graphics(lm) 

and sound, "look anead" radar function. real time. ad · 

vancln la levels . h ersoace and disruolor funclions . 


Wayne Westmoreland and Terry Gilman have done it AGAIN! 
The reviews are saying what the fans have known all along: " The Eliminator " and " Armored 
Patrol " are nothing short of fantastic. Read for yourself . 

Byte Magazine (on Armored Patrol) : "A real super job with the graphics. " 
Byte Magazine (on The Eliminator) : " The best thing to 'happen to the TRS-80 in a long 

time." 
80 Microcomputlng (on both) : " This is state-of-the-art stuff ." 
80 U.S. (on The El iminator) : " The graphics are vastly superior to that of any game 

currently available . . . it is slick , professional, and , without qualification , a blast. " 
And now, two new releases - and both are incredible arcade-style games. The TRS-80 

is almost transformed into an arcade machine, performing Arcade Action Graphics(tm) like never 
before. Rear Guard and Sea Dragon are great fun and will provide you with hours of enjoyment. 
Both programs are available now, and all four are compatible with the Alpha Joystick! 

SEA DRAGON: You 're the captain ol the 
U.S.S. Sea Oragon . a submarine of lhe 
Skate class. Your mission is lo infillrale a 
dangerous enemy·controlled channel. 
You must deslroy rising underwaler 
mines while avoiding wave alter wave of 
addilionaf dangers, including depth 
charges dropped by bani es hips , 
aulomatic lasers, and deadly enemy al· 
lack bases . You must successfully light 
an unyielding enemy and an unknown 

undersea channel - and lhe only oplions are lotal victory or a sally 

grave. 

Sea Dra gan Fealum : Alcade Aclion Graphlcs(tm) and sound, 

29 (111) screens of horizon1ally scrolling seascape , advancing skill 

levels and two player oplion . Early reviews are oulstanding! 


REAR GUARD : 

Waves of Cyborg ships are al· 

tempting lo attack your Heel 's 

crew pods . If they penetrate 

you r delenses, lhey'll kami­

kaze your fleet. The enemy is 

relenl less, your crew pods 

weaponless, your llrepower 

endless. Are you made ol the 

righl stufl 10 successfully 


defend your lteel?! FINO OU T NOW! 

Rear Guard F11ture1 : Incredible 3·0 scrolling plane!· 

scape, sound, Arcade Action Graphics(tm), nearly two 

dozen lypes of enemy crall , two player option and ru n· 

ning high score. 


Prices subject to change without nollce 

To order. see your local dealer. II he does not have the program you want, then 
call 1-800-327-7172 (orders only) or write for our free catalog. 

Published by ADVENTURE INTERNATIONALdventure' 
a subsidiary of Scolt Adams , Inc. 

..-19 BOX 3435 • LONGWOOD. FL 32750 • (305) 830-8194 
a subsid iary of Scott Adams, Inc. 



ics. Use a number a little larger than the 
biggest position coordinate input. 
When objects go off the screen, they are 
still calculated. The vertical axis is 
scaled to 85 percent of horizontal in line 
140. This makes circles look round on 
my display. You may need to use a dif­
ferent scaling factor on yours. 

The last thing you must input is the 
time step. Remember, it has to be small 
enough that not much motion occurs in 
a single time step. If you make it too 
small, the program appears to run very 
slowly. Make it too big and the results 
are not realistic . The best thing to do is 
to try a time step and then run it again 
with a new time step half the old one. If 
the two runs generate nearly identical 
trajectories, then the time step is okay. 
lf the two runs look different, then try a 
still smaller time step. 

The subroutine at line 360 calculates 
the accelerations. The variable RD, 
which is the cube of the separation r, 
can generate overflow errors for suffi­
ciently large separations. 

The For .. .Next loop at lines 
1~0-210 is executed only once and 
generates velocities half a time step back 
from the input data. 

Lines 220-310 do the updating of 
velocites and positions. The elapsed 
time is also updated, but in this pro­
gram, it is never used. It is there (line 
320) if you want it. 

In the plotting subroutine, the cur­
rent position (P,Q) is plotted to the 
background color, so the current posi­
tion can be seen in a closed orbit. Then, 
the last point (LP, LQ) is replotted in 
the foreground color. 

Let's run some orbits. All the exam­
ples here use mks unis, so line 40 
should have G = 6.67E- I I . 

The first example is three suns orbit­
ing a planet in the center with another 
planet outside. The input data is shown 
in Table 3. The planet in the center is an 
example of unstable equilibrium . The 
sum of forces on the center planet adds 
to zero as long as it remains exactly in 
the center. But let it get even slightly off 
center and it is pulled farther outward. 

Fig. I. Co111pone111s of Separation and Force 
for Two Objects Under M11t11al Gravit(l[ional At­
traction 
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This happens when planet 2 wanders in 
and perturbs its position. 

For example 2, assume that two plan­
ets orbit each other while going around 
their sun. The planets execute two or 
three orbits about each other per year. 

The last example is the Venus fly-by. 
This is an example of an Earth-launched 
probe making a near encounter with the 

planet Venus about four months later. 
Try some examples of your own. Let 

your imagination take rein . Remember, 
the sky's the limit.• 

John Fowler is proprietor of JDF 
Software. He can be reached at 946 
Capulin, Los Alamos, NM 87544. 

Object Mass Distance from Sun Average Orbita l Velocity 

Kilo- Eanh Astronomical Meters/ 
grams Mass Meters Unit s Seconds AU / Temp 

1.97 
Sun E30 329390 

3.29 
Mercury E23 .055 5.8E IO .387 47,870 1.608 

4.83 
Venus E24 .807 l .08EI 1 .723 35,020 1.176 

5.98 
Earth E24 1.00 I.496El 1.00 29, 770 I 

6.40 
Mars E23 . 107 2.28El I 1.524 24,130 .8105 

1.88 
Jupit er E27 314 7.78El 1 5.203 13,060 .4387 

5.63 
Saturn E26 94.I l.43EI~ 9.539 9,650 .3242 

8.61 
Uranus E25 14.4 2.87El2 19 .182 6,800 .2284 

9.99 
Neptune E25 16.7 4.50E12 30.058 5,430 .1824 

6 
Pluto E23 . I 5.9E 12 39.5 4,800 . 161 2 

7.36 2.57 
Moon E22 .0123 3.84ES• E-3• 1,023 .03436 

•from Earth 

Table 2. Data for our Solar System in mks and AU-EM- Te Units 

Example t Example 2 Example 3 

Objec1. = 5 Objects = 3 Object = 4 

Ml = 2E30 Ml = 2E30 Ml = 2E30 

X1, Y l =2E 11, 0 XI, YI = 0, 0 XI, YI = 0, 0 

VXI, VYI = 0, 20000 VXI, VY! =0, 0 VXI, VYI = 0, 0 

M2 = 2E30 M2 = 2E27 M2 = 4 .83E24 

X2, Y2 = - !Ell, l.732Ell X2, Y2 = I.SE ! I, 0 X2, Y2 = 9.553EIO, - 5.08EIO 

VX2, VY! = - 17320, - 10000 VX2, VY2 = 0 , 27500 VX2, VY2 = 16440, 30920 

M3 = 2E30 M3 = 2E27 M3 =5 .98E24 
X3, Y3 = - IEI I, - l.732El I X3, Y3 = l.6E I I, 0 X3, Y3 = 1.496EI I, 0 

VX3, VY3 = 17320, - 10000 VX3, VY3 = 0, 32500 VX3, VY3 =0, 29770 

M4 = 1E27 Scale Factor = 2.2E 11 M4= 1000 

X4, Y4=0, 0 Time Step = IES X4, Y4=1.49EII, lEJO 
VX4, VY4 =0, 0 YX4, YY4 = - 5000, 27200 

MS = IE27 Scale Factor = 2.2E 11 

XS, YS =0, SEI I Time Step= 2E5 
VX5, VY5=15000, 0 

Scale Factor = 7E 11 
Time Step = 2E6 

Table 3. Input Data for Three Examples (See Text) 
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How many times 
must your 
TRS-80stop 
just to talk 
to your printer? 

Your computer talks faster than 
your printer can listen. Expensive 
time is lost forever. SPOOL/64, a 
64k byte hardware print spooler, 
keeps your computer processing 
while your printer is printing. o 
more waiting. 1 o more wasting. 

SPOOL/64 buffers your print 
output and transmits the 
information LO your printer at the 
printer's specific prim rate. It 
buffers up Lo 13 minutes of print 
output (at 80 characters per 
second) . 

SPOOL/64 plugs directly into 
both your printer and 

computer, accepts input from 
parallel centronics cables (serial 
RS-232 available soon) , and its 
u er programming feature allows 
you to download your own 
programs so SPOOL/64 can 
handle sophisticated print 

roULines. And SPOOL/64, used 
with your software spooler, can 
give you the highest performance 
spooling available. 

SPOOL/64 uLilizes &1k of dynamic RAM, a 
Z-80 CPU, a 2716 RO M and a copy of the 
source program for Lhe object code in Lhe 
ROM is included. -1'"3! 

9 
SPOOL/64, priced at just~ 

is the most cost/effective print 
spooler on the market. Evaluate 
performance. Evaluate price. 
Then let SPOOL/64 get your 
computer back talking to you. 
Call or write Apparat today for a 
free brochure. Dealer inquiries 
invited. 

lllSA"­--.,.. 40 

4401 So. Tamarac Parkway, Denver, CO 80237 (303) 741-1778 

"ON GOING SUPPORT FOR MICROCOMPUTERS" 
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UTILITY 

Speed up your programs. 

Color Assembler 


John Heusinkveld Warm Start? wil l be displayed. 
21 61 E. Cerrado Brio To begin with the text buffer 
Tucson, AZ 85 718 

M
empty and all po inters reset, 

type C; to reenter with text and 


icrosoft Bas ic is a ver­ poin ters as you left them when 

sa ti Ie and powerful you last ex ited, type W. Either 


language, but it executes s-1-o­ command puts you in the com­

w-l -y. When you want speed, mand mode, signified by the 

there is no substitute for Assem­ period prompt. 

bly language. Editor commands include: 


Since I wanted to prog ram my • Rdn fil e name-Reads 
computer at the Assembly lan ­ lines of text from a device (dn) 
guage leve l, I wrote a Basic 6809 and appends them onto the pro­
assembler. I added an edi t ing gram in memory. On may be zero 
program, refined the assembler, (keyboard) or minus one (cas­
and began writing test pro ­ sette). With cassette, you may 
grams. Program Listing 1 shows specify a file name after the de­
my editor/assembler program vice nu mber (leave a space be­
for the Color Computer. tween them). 

• Ldn file name-Lists the 
Using the Editor program in memory to device dn 

To enter the edit or, type w ith an optional file name. 
GOTO. The message Cold/ 	 Device numbers zero and minus 

one are the same as in the R 
command, and minus two will 
l ist to a printer. 

• N- Clears tex t buffer. The Key Box 
• P-Lists the program to the 

screen with reference line num­
Color Computer 

bers. These line numbers are not 
16K RAM 

used as labels by the assembler. 
Extended Color Basic 

• C-Enters the change
Printer Optional 

mode. Respond to the prompts 
with the reference number of the 

l ine you wish to change, or press 
enter to return to the command 
mode. The program wi ll d isplay 
the l ine and allow you to enter 
a new one. 

•I-Asks for the number of 
lines to be inserted and the posi ­
tion to insert them, then allows 
you to type the lines. 

• D-Asks for number of 
lines to be deleted and the posi­
t ion to beg in de leting, then de­
letes these lines. 

•Exit-Returns to Basic 
command mode. Reenter the 
editor with GOTO. 

Use these commands to enter 
Program Listing 2. When you are 
sure there are no errors, type TA. 
This is the tr ial assembly com ­
mand, and it assembles the pro­
gram without putting the code 
into memory. Respond to t he 
Device? prompt with zero for 
screen or minus two for prin ter. 
Sit back: The assembly wi ll take 
several minutes. 

First you will see the sym bol 
table and then the object code. 
Note that each source-code line 
is listed next to the object code 
it produces. Check the object 
code against Program Listi ng 
3- it should be the same. If not, 

recheck your work. 
When the assembler works 

properly, enter Program List ing 
4. This t ime you want the object 
code placed in memory, so type 
A · to assemble the program. 
When assembly is complete, 
type Go. The computer wil l ask 
for an address at wh ich to begin 
execution. You may use a hexa­
decimal address pre fixed by a$, 
a dec imal address, or any label 
from the most recent assembly. 
In this case, type 1536, $600 or 
Start. The screen shou ld fill with 
dol lar s igns. For comparison, 
Program Listing 5 will do the 
same thi ng in Bas ic, but much 
more slow ly. 

Limitations 

My assembler is not perfect. 
First, it assembles very slowly; a 
commerc ia l assembler cou ld 
probably assemble al l of Pro­
gram Listing 4 in the time it 
takes mine to assemble o_ne l ine. 

Although the assembler sup­
ports the enti re 6809 inst ruction 
set and al l addressing modes, 
the indexed modes requiring a 
constant offset are ident ical in 
syntax regardless o f the size of 
the o ffset; t herefore, my assem­
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Program Listing 1 

0 PRINT"Cold/Wacm START?" 

10 IW$=INKEY$ :IFIW$=""THEN10ELSEIFIW$="C "THEN . UN20ELSEIFIWS="W" 

THEN50ELSE0 

20 CLS : CLEAR10000 : DIMLS(l000) : DEFFNH(X ) =INT(X/256) : DEFFNL(X)=X-F 

NH(X}*256 

30 PRINT"TEXT EDITOR","VERSION 2" 

40 R$(0)="CC" : R$ (l)="A" : R$(2)= " B" : R$(3 ) ="DP" : R$(4)= "X":R$(5)="Y" 
:RS(7)="PC" : RN$="XYUS" 
50 LINEINPUT".";C$ : IFC$=""THEN50 
60 Cl$=LEFT$(C$ , l) : IFC1$="R"THEN90 ELSEIFC1$="L"THEN130 ELSEIFCl 
$="N"THENP9=0 : L$(0)="" : GOT050 ELSEI FC1$="P"THEN140 ELSEIFClS="C" 
THEN 150 ELSEIFC 1$="I"THEN160 ELSEIFC 1 $="D"THEN190 ELSEIFCS= " A*" 
THENTA=0 : GOT0220 ELSEIFC$="TA"THENTA=l: GOT0220 
70 IFC$="GO"THENINPUT"ADDR , " ; L4$ : L4$=L4$+" , " : GOSUB1000 : EXECT : GOT 
050 ELSEIFC$ ="EXIT"THENEND 
80 PRINT"?"C$ "? " :GOT050 
90 DV=VAL(MID$(C$ , 2)):0PEN"I " , DV,MID$(C$ , 5) : 0N ABS(DV)+l GOT0100 
, 110 
100 LINEINPUT " > " ; L$(P9):I~L$(P9) <> "="THENP9=P9+l:GOT0100ELSEL$(P 
9)="" : GOT050 
110 LINEINPUTl - l,L$(P9):P9=P9+l : L$(P9) ="": IFNOT EOF(-l)THENGOTOl 
10 
120 CLOSE : GOT050 
130 DV=VAL(MID$(C$ , 2)) : OPEN"O", DV , MID$(C$ , 5) : FORX=0TOP9-l : PRINT I 
DV , LS(X) : NEXTX : CLOSE:GOT050 
140 FORX =0TOP9-l: PRINTUSING"titt " ; X;: PRINTL$ (X) : NEXTX:GOT050 
150 INPUT" LINE i" ; CL$:IFCLS=" "THEN50ELSEPRINT" "LS(VAL(CL$)) : LIN 
EINPUT">" ; L$(VAL(CL$)) : GOT0150 
160 INPUT"POSITION,NO , OF LINES " ;IP,IN 
170 FORX=P9 +1N TOIP+IN STEP-l: L$(X)=L$(X-IN) : NEXTX : FORX=IP TOIP+ 
IN-l : LINEINPUT" >";L$(X) : NEXTX:P9=P9+IN 
180 GOT050 
190 INPUT" POSITION,NO . OF LINES" ; DP , DN 
200 FORX=DP TOP9-DN : L$(X)=L$(X+DN) :NEXTX : P9=P9-DN 
210 GOT050 
220 INPUT"DEVICE " ;DV : LN=0 
230 PRINTIDV," ASSEMBLER/6809" , "VERSION l " 
240 PC=0 : PS=l: PRINTtDV,"SYMBOL TABLE":FORLP=0TOP9-l: L$=L$(LP) : GO 
SUB260 : NEXTLP 
250 PRINTtDV, CHRS(l3)"0BJ ECT CODE" : PC=0 : PS=2:FORLP=0TOP9-l:LZ$=" 
" : PRINTtDV , HEX$(PC)" : "; : L$=L$(LP) : GOSUB260:PRINTIDV,LZ$ , L$ : NEXTL 
P : PRINTtDV,CHR$(13) : GOT050 
260 ' ASSEMBLE L$ 
270 IFLEFT$(L$ ,l )="* "THENRETURN 
280 LF=0 : F4 =0 
290 Ll$=LEFT$(L$ , 7) +" " : L2$=MID$(L$ , 8 , 5) +" ": L3$ =MIDS(L$ , 13 ,1) : L 
4$ =MID$(L$ , 13)+" " 

300 Ll$ =LEFT$(Ll $ , INSTR( Ll$ , " ")-1) : L2$=LEFT$(L2$ , INSTR(L2$ , " ") 

-l):L 4$=LEFT$(L4$ , INSTR(L4$ ," ") - 1) 

310 IFPS=lTHENI FL1$<> "" THENLB$(LN ) =Ll $: LB(LN) =PC:PRINTIDV , Ll$"= " 

HEXS(PC) : LN =LN+l 

320 RESTORE 

33 0 READMNS , MS (l) , Ol, M$ ( 2) ,MS ( 3 ) , M$ ( 4) : IFMN$= "\ • THENL4 $=L4 $+"," : 
GOT06 40 
340 IFMNS<>L2$THEN3 30 
350 AM=0 : BT= 0: F8= 0: F4=0:LF=0 
360 IFL3$=•t "THENAM= l ELSEIFL3$= " <"THENAM=2ELSEI FL3$= • ( • AND(INSTR 
(L4$ , " , ") =0)THENAM=5:L4$=LEFT$(L4$ , LEN(L4S) -l ) : M$(5)=M$(3) 
370 !FAM TBENL 4$=MID$(L4$,2 )ELSEIFINSTR(L4$ ,"," )THENAM=3 ELSEAM= 
4 
380 1FM$ (Al1)="" THENER=l : GOT01150 ELSEWD=VAL( " &H " +M$(AM)):GOSUB11 
40 
390 L4$ =L4$+ ", ":IFAM=3THEN460 
400 GOSUB1010 : BT=T : WD=T:ON AM GOT0430,1070 , ll50,l l 00 , 440 
410 ER= 2: GOT01150 
420 'IMMEDIATE MODE 
430 IFOl=l THEN1070ELSEIF01=2THENll00ELSEER=0:GOTOll50 
440 BT=&H 9F : GOSUB1060 : GOT01100 
450 'INDEXED MODE 
460 IFL3$="( "THENL4$ =MIDS(L4S , 2 , LEN(L4$)-3)+" ,": F4=16 
470 GOSUB 980 : IFT$ <> ""THEN540 
480 GOSUB980 : Tl$=LEFT$(T$ , l) : IFLEN(TS)<>lTHEN510 
490 'NO OFFSET 
500 BT=&H84 : G0~0590 
510 IFLEFTS(T$ , <)="--"THENBT=&H83:Tl$=MIDS(T$ , 3):GOT0590 ELSEIFT 
1$="-"THENBT=&Hf32 : TlS=MID$(T$ , 2) : GOT0590 
520 T2$=MID$(T$ , 2) : IFT2$= "+"THENBT=&H80 : GOT0590 ELSEIFT2$="++ "TH 
ENBT=&HBl:GOT0590 
530 ' A/B/D OFFSET 
540 IFT$="A"THENBT=&H86:GOT0550 ELSEIFT$="B "THENBT=&H85 : GOT0550 
ELSEIFT$="D "THENBT=&H8B : GOT0550 ELSE560 
550 GOSUB980 : Tl$=TS : GOT0590 
560 T4$=T$:GOSUB980:IFT$="PCR" THENBT=&H8D OR F4 : GOSUB1060 : F8 =l : G 
0T0600 
570 BT=&H89:F8 =l : Tl$=T$ 
580 'SET UP POSTBYTE 
590 GOSUB620:BT=( BT OR Tl*32 ) 0RF4:GOSUB1070 

Listing 1 Corr1mues 
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Im ~1 

Get your TRS-80™ up and running 

with special system & disk drive values like these ... 


Complete TRS-80 Model Ill 
microcomputer system with disk drives 

A.M. Electronics Model Ill with 48K RAM, two Tandon 
40-track double-density disk drives, A.M. Electronics 
controller board, DOS and manuals, complete and 
ready-to-run! ............. .. .. . .. . ... .. $1895.00 
Model Ill system as above with AM MX-82 FIT 96 
Column Dot Matrix Printers ...... . .. Add $595.00 

A.M. Electronics "Multiplier" 
Tired of unreliable double density operation? With 
Multiplier, you can upgrade from a single-density 
without doubling your problems .......... $99.95 

TeacorTandon 5%-inch disk drives, complete! 
40-track single side disk drive with power supply, case 
and extender cables ............ . ...... .. $275.00 
80-track single side disk drive with power supply, case 
and extender cables ..... ..... .. . . . .. . ... $385.00 

Memory Chips 
16K 200 nanosecond RAM chips ... . ... $2.25 each 

New! Teac double-head 

5%-inch 40-track disk drive! 


Complete with power supply, case and extender 

cables . .... . ... . ....... . . ... .. ... . .... .. $385.00 


New! Tandon "Thinline" 

8-inch disk drive, complete! 


For TRS-80 Model II, complete with dual case, power 

supply, and cables ..... ......... . . . ...... $695.00 


New! Hard disk drives for Model Ill ­
Ready to plug in and run! (DOS e><tra) 

6.5 Megabyte drive . ........ . ..... . ..... $1995.00 

10 Megabyte drive .... .. . . ........ .. .. .. $2195.00 

13.3 Megabyte drive .. . ... . . . .... ....... $2395.00 


Shipping costs addit ional except where otherwise noted. 

Save $65! 

Teac FD-SOE 80-track single-side disk drive 


96 TPI model, complete with case and power supply. 

(Limited time only) .. .... . . . ... Now only $275.00 


Ideal for TRS·BO Model t and other selected computers! 

Ann Arbor: 3446 Washtenaw Ave., Ann Arbor, Ml 48104 (313) 973-2312 Open M-F 10-6 . Telex : 220-821-H PC 
Fowlerville* : 111 North Grand, Box 1071, Fowlerville, Ml 48836 (517) 223-7281 

Attention Dealers, OEM's & Distributors : Call us for deta ils on our attractive pricing . 
Wholesale Order Phone : (313) 973-2075 

· Authorized Radio Shack Dealer ' "' TRS-80 trademark Tandy Corp Pnces sub1ect 10 ctlange without notice 



THE LNWBO. 
ONCE YOU FIND IT, THE REST IS EASY. 

You've heard about the LNW80. It's the new microcomputer 
from LNW Research, and it works harder than even the TRS80. 
But finding one hasn't been that easy. Now, Data Resources 
brings you another first : a ready supply of LNW80s. 

The LNW80 lets your computer perform like the world's most 
sophisticated microcomputers. Its 4MHz, ZBOA CPU charac ­
teristics more than double your computer 's original processing 
speed. II comes complete with double density conlroller, color 
and b/w, high resolution graphics features , standard R5232 
Port and 48K Ram. And the LNW80 is fully compatible with all 
TRS80 Model I software, giving you the widest available soft­
ware base to go with your new performance capabil ities. 

TRS-80 
LNWSO Model Ill 

Processor 4.0MHZ 2.0MHZ 
Level II Basic lnterp. yes Level Ill 
TASSO Model 1 Level II Compalible yes no 
48K Bytes Ram yes no 
Floppy Disk Controller sng/dbl sng/dbl 
Serial RS232 Port yes y s 
24 x80 Characters yes no 
Upper and Lower Case yes yes 
Reverse Video yes no 
Keyboard 63Key 53Key 
Numeric Key Pad yes yes 
BIW Graphics. 128 x48 yes yes 
Hi-Resolution B/W Graphics, 480 x192 yes no 
Hi-Resolulion Color Graphics (RGB). yes no 

384 x192 in 8 Colors 
Warranty 6Months 90Days 

Compare our price - just $1695.00, including a free green­
screen monitor and $94 .90 worth of software included tree. The 
package includes lhe DOSPLUS disk operating sys lem. 
MICRO-CLIN IC SYSTEM DIAGNOSTICS. and MET A TECH­
NOLOGIES AIDS Ill INFORMATION MANAGEMENT SYSTEM. 
free with the first lifty orders. All orders shipped free. 
LNW System Expansion II .. Now $399.95 

for Model I TRS-80 . .. replaces expansion inlerfacei 

Call Toll Free to order 8001525-8394 

Visa, MasterCard, checks and money orders accepted. 


Data Resources 
304 Elati Street 
Denver, Colorado 80223 
(303) 698-1263v' 15 

Listing I continued 

6UU lffS TllF.NTS=T4S : GOSUB 1020:~'D=T:GOT01100 Et.St:RE'ruRN 
610 ' GET HEGISTER CODE 
620 T l • lNSTR(RNS , Tl $) :lfTl • 0TllENf:R = 4:GOT011 5 0E~SETl •Tl-l : RETURN 
630 'INllER F.NT MODE 
64 0 READMNS, MS: IFMNS ="\ "Tll EN6 70ELSEI fMNS =L2 $TllEN6 50ELSE6 40 
650 "ll•V1\I, ( " &H"+MS) : GOT0ll40 
660 ' RELATIVE BR/\llCllES 
67 0 RE/\DMN S , MS : IFMN$• "\ " TllEN7 80E!.SEffMNS=L2 $01lMNS=MI0$ ( L2S , 2) THE 
N680E£.SE670 
680 IfJ.2 S• " LllRA "TllENMS• " 16" : !,f • l: GOT0700 ELSE1FL2$= " ~llSR - THENMS= 

"17":LF•l :GOT0700 
690 l f LEFTS ( L2 S, l ) =" L" TllENL2 S=MIDS ( L2S , 2) : l.F=l : llT•&ll 10: GOSUB106 0 
700 BT•VAL('&H"+MS) :GOSUB1070 
7!0 GOSUB1010 
720 BT•T - (PC+l+Lf) :l f~f=OTHEN750 
730 IfBT<0Tllf.NWD=65536+BT El.SEWD=llT 
740 GOSUB1090:RETURN 
750 IfBT <OTHENBT=BT+256 
760 GOSU!ll070: RETURN 
770 ' SPECIAL INSTRUCTIONS 
780 READMNS,MS:lfMNS= "\ "THEN910ELSE!fMNS• L2STllEN790ELSE780 
790 BT•VAL("&ll"+M$):GOSUB1060 
800 IFL2S <> ' EXG"ANDMN$<> 'TfR"THEN850 
810 BT • 0:GOSU!l820:BT=R•l6 : GOSUB820:BT•BT OR R: GOT01060 
820 GOSUB970 
830 IfT$• " D"THENR=O E~SEIFTS= "X"THENR=l ELSEIFT$= "Y' THENR=2 ELSE 
1FT$• "U"TllENR=3 ELSEifT$= "S"THENR=4 ELSEIFT$= " PC"THENR•5 ELSE I FT 
$•"A"THENR• 8 ELScIFTS= " B"THENR=9 ELSE IFT$= "CC "THENR=l0 ELSEIFT$ = 
"DP"THENR=ll 
840 RETURN 
850 BT=0 : IFMID$(L2$ , 4,l)=" U"THENR$(6)• "S' ELSER$(6)• " U" 
860 GOSUB970:IFTS=" " TUEN900 
870 FORX • 0T07: IfT$=R$ (X) THEN BT= BT OR 2'X 
880 NEXTX 
890 GOT0860 
900 GOSUB1060 : RETURN 
910 DR=0 ' DIRECTIVES 
920 READMN$:DR=DR+l:!FHNS• ' \ " THENER=3:GOT01150ELSEIFHN$•L2STHEN 9 
30ELSE920 
930 GOSUB1010 : 0N DR GOTO 940 , 950 , 960 
940 PC•T :RETURN 
950 BT=T:GOSUB1060:GOSUB980:IFTS~ "" THENRETURN ELSEGOSUB1020 :GOTO 
950 
960 PC=PC+T:RETURN 
970 'G ET TS 
980 TS~"" 
990 19=INSTR(L4$ ,', ") :IFI9=0THENRETURN ELSETS•LEFT$(L4S,J9- l) : L4 
$•MID$(L4S,I9+1) •RETURN 
1000 'GET OPERAN'D VALUE 
1010 GOSUB980 
1020 1IS~LEFT$(T$, l ):IFI I $= " S " THENT$= " 'H"+MID$(T$,2):GOT010 4 0 
1030 1FlIS< "/ ' ORI1$)", "THENl950 
1040 T=VAL(T$) :RETURN 
1050 FORX =0TOLN:IFT$=LBS(X)THENT•LB(X) : RETURN ELSENEXTX : ER•2:GOT 
01150 
1060 'SEND BYTE 
1070 IFPS-lTHENl080 ELSELZS=LZS+STRINGS(2- ~EN(HEX$(BT)) , "0")+HEX 
SIBT):!FTA=OTHENPOKEPC,BT 
1080 PC • PC+l:RETURN 
1090 ' SEND WORD 
1100 BT•FNHIWD) :GOSUB1070 
1110 BT• FNL(WD) :GOSUB1070 
1120 RETURN 
113 0 'S END liORD OR BYTE 
1140 IfWD<256TllENBT=WD : GOT01070 ELSEll00 
11 50 IFPS• lTHENRETU RN ELSEP RINT : ON ER GOTOll70 , ll80,l l90 
1160 PRINT" UN'DEFINED ERROR"; :GOT01210 
1170 PRINT"BAD ADDR . HODE' ;: GOT01210 
1180 PRINT"UN'DEflNED LABEL" ; :GOT01210 
1190 PRINT'BAD MN EMON IC"1 :GOT01210 
1200 PRINT"BAD REGISTER';:GOT01210 
1210 PRINT " IN LINE " LP:RETURN 
1220 DATA ADCA , 89,1 , 99,A9 , B9 , ADCB , C9 , l,D9 , E9 , F9 
1230 DATA/\.DOA , BB,l , 9B ,AB, BB , A.OOB , CB ,l,DB , EB , FB,ADDO , C3 , 2 , D3 , E3 , F 
3 
1240 DATA ANDA,84,1 , 94,A4,B4 , ANDB,C4 ,l, 0 4, £4 , F4,ANDC , lC,l, ,,•• 
1250 DATA ASL ,,, 08 , 68 , 78 , ASR, ,, 07 , 67 , 77 
1260 DATA BITA , 85,l,95 , A5,B5 , BITB , C5 , 1 , D5 , E5 , F5 
1270 DATA CLR ,,, 0F,6F , 7f 
1280 DATACMPA , 81 ,l, 91 , Al , Bl , CHPB , Cl , 1 , Dl,El, Fl , CHPD ,1 083 ,2, 1093 , 
lOA3 , 10B3 , CMPS , 118C , 2 , l19C , llAC ,llBC ,CH PU ,11 83 , 2 , ll93 , llA3 , llB3 , 
CMPX , 8C , 2 , 9C,AC , BC,CHPY,l08C , 2 ,109C, 10AC ,1 0BC 
1290 DATA COM, , ,03 . 63 , 73 , 0EC ,,,0A , 6A , 7A , JNC , , , 0C , 6C ,7 C , JH P ,,,0 ~ , 
6E ,7 E, JSR , ,,9D,AD , BD 
1300 DATA LDA,86 , l , 96 ,A6 , B6,LOB , C6 ,l, 06 , E6 , F6 , LOO , CC , 2 ,0C, EC , FC , 
LDS,l0CE,2 , l 0DE , 10EE ,10FE , LDS , 10CE, 2, l0DE , l0EE ,10FE , LDU , CE ,2,DE , 
EE,FE , LDX , 8E,2 , 9E , AE , BE , LDY , 108E , 2 , 109E ,l 0AE,l0BE 
131B DATA LEAS ,,, ,32 , , LE@U, , 1 ,33 , , LEA.X ,, / , 30 , , LEAY ,,, , 31 ,•"' 
1320 DATA LSL ,, ,08 , 68 , 78 , LS R, , , 04 , 64 , 74 , NEG , ,,e0, 60 , 70 , 0RJ\ , BA , l , 
9A,l\A , BA , ORB , CA,l , DA,EA, PE,ORCC ,1A,l ,,,, ROL , , , 09 , 69 , 79 , ROR, , ,06 , 
66,76 
1330 DATA STA ,, ,97,A7,B7 , STB,,, D7 , E7 , P7 ,STO , ,,oo , EO , FO , STS, ,, l0D 
F, lOEF, 10FF , STU,,,OF , EF , FF , STX ,,, 9F , AF ,BF , STY , ,,109F , 10AF , 10BF 
1340 DATA SUBA ,80,l,90 , AO , B0 , SUBB , C0 , 1 , D0,£0 , FO , SUBD , 83 ,2, 93 ,A3 , 
B3 ,TST,, , 00,6D,7D 
1350 DATA\ ,,,,,•• 
1360 DATAASLA , 48 , ASLB , 58 , ASRA , 47 , ASRB , 57 , CLRA ,4 F, CLRB , 5F , COMA ,43 
, COMB , 53 ,0AA,19,0 ECA , 4A , DECB , 5A , INCA , 4C , 1NCB , SC , LSLA , 48 , LSLB , 50 , 
LSRA, 44 , LSRB , 54 , MUL,3D , NEGA , 40,N EGB , 50 , NOP , 12 , ROLA , 49 , ROLB , 59 , RO 
R/l , 46 , RORB , 56 , RTI , 3B , RTS . 39 , SEX,1D , SWI , 3F , SWI2 , l03F , SWI3 ,ll3F 
1370 DATA SYNC,13.TSTA , 4D, TSTB , 5D , "\ ","" 
1380 DATA BCC , 24 , BCS , 25,BEQ , 27 , BGE , 2C , BGT , 2E , BHI , 22 , BHS , 2 4 ,B~E , 2 
f ,BL0 , 25 , BLS,23,BLT , 2D , BHI , 2B , BNE,26 , BPL , 2A , BRA , 20 , BRN , 21, BSR , 80 
, BVC , 28 , BVS , 29 

1390 DATA\ ,'" 

1400 DATA EXG , lE , TFR , lF,PSHS , 34, PSHU,36 , PULS , 35 , PULU , 37 

1410 DATA\ ,"" 

1420 DATAORG , fCB,RMB 

l430 DATA ' \ " 
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TRS·BO Disk 

& Other Mysteries 


by H.C. Penn ington 


This book is the definit ive 
authority on data recovery 
for the TRS-80 Model I disk 
system. In almost every case, 
lost data can be recovered 
and this book tells you how 
to do it From clobbered dir· 
ectories to parity errors, this 
profusely illustrated data 
recovery cookbook includes 
examples and step-by-step 
instructions tor both begin­
ners and professionals. 
132 pages. $22.50 

Microsoft BASIC Decoded 
& Other Mysteries 

by James Farvour 

This book is the only one of 
its kind. You will learn how 
the TRS-80 Model I BASIC 
interpreter works from 
power-up to power-down. It 
has the com plete disas· 
sembled Microsoft BASIC 
Level II interprete r with ove r 
13,000 lines of detai led com· 
ments in one volume. The 
math, arithmetic and util ity 
rout ines are fully explained 
with examples on how to use 
them. An incredible learning 
aid for the beg inner and a 
valuable reference for t he 
professional. 
312 pages. $29 .95 

The Custom TRS-80 
& Other Mysteries 

by Dennis Bathory Kit sz. 

A comlete hardware/ soft­
ware how- to-do- it like reverse 
video, high res graphics, aud­
ible keystrokes, 8-t rack mass 
storage music synthesizer, 
and rea l time clock. Dozens 
of project hints, l ips, and fixes 
complete with the interface 
software. If you are a begin· 
ner, th ere are chapters on 
wire-wrap, soldering and con­
struc ti on methods. If you are 
a pro fessiona l, there is a 
wealth of tech nica l detail. 
332 pages. $29.95 

BASIC Faster and Better 
& Other Mysteries 

by Lewis Rosenfelder 

BASIC is ncit nearly as slow 
as you think! This book shows 
you how to make it faster and 
better wi th techniques and 
tricks that you never dreamed 
of for Model I , II and Ill 
disk systems. You won 't find 
trivia~ poorly designed "check­
book" programs here - only 
useful BASIC techniques 
and code ready for use in 
YOUR programs. Tutorial for 
the beginner, instructive tor 
the advanced, and invaluable 
for the professional All rou­
tines are available on disk. 
290 pages. $29.95 

Learn about your TRS-80 computer - it's as easy as 1-2- 3- 4. These books are easy to read and understand because they are 
written for you by people just like you. Here are answers and solutions without jargon. There are no end of chapter " tests" - no 
incomprehensible math formulas - no textbook explanations - jusl straightforward, plain Engl ish. 

You will learn how to recover '' lost data·· on disk, how the BASIC interpreter works, how to make BASIC run faster and better, and 
how lo modify and interface your TRS-80. In other words, you will learn how to make your computer do all the th ings you want it to 
do. It's as easy as 1- 2-3-4. 

Available at computer stores, B. Dalton Booksellers and independent book 1953 West 
dealers. BASIC Faster and Bette r is also available at all RADIO SHACK Computer 11th Street Centers and selected RADIO SHACK stores.(Cat. No. 62 -1002) If your dealer is out of 
stock, order direct Include $4.00 for shipping and handling. Fore ign residents add Upland,CA 
$11 .00 plus purchase price, in U.S. funds. TRS-80 trademark TANDY Corp. 91786 



you do a lot of Assembly-Ian- however, especially when you 
guage programmi ng, you will are typing in a program from a 
probably need one. There are magazine. If the code produced "A commercial assembler could ways to get around problems, by my assembler does not 

probably assemble all of 

Program Listing 4 in the time it takes 


mine to assemble one line. " 
 ASSEMBLER/ 6809 VERSION 1 
SYMBOL TABLE 
ASSEMBLER/ 6809 VERSION 1 
SYMBOL TABLE 
Ll =22 

bier always uses a 16-bi t offset. OBJ ECT CODE 
0 : * TEST IMM . ADDR .The code it produces may be* TEST IMM . ADDR. 
0 : 8602 LOA I $02 LOA 1$0 2 slightly different from that pro­ 2: * TEST EXT . ADDR .* TEST EXT . ADDR. 
2: F65768 LOB $5768duced by other assemblers, but LOB $5768 5 :DC29 LDD <$29LDD <$29 it will still funct ion properly. 7 : * TEST INDXD . ADDR.* TEST I NDXD. ADDR . In the constant-offset-from­ 7:EC84 LDD , X LDD ,x 
9: A6A90500 LOA $500,YLOA $50 0,Y PC mode, you wil l have to ca lcu-
D: E6A6 LOB A, Y LOB A, Y late the offset. Relative branch F: l0AE80 LOY , X+LOY ,x+ 
12:EDA3 STD , - - Y offsets are calcu lated by theSTD , --Y 
l 4 :A78D0300 STA $300 , PCRSTA $300 ,PCR assembler. 18:E791 STB ( , X++)STB ( , X++) There are only three direc­ lA : * TEST EXT . IND I R ADDR.* TEST EXT . INDIR ADDR . 
1A : AD9FA002 JSR ( $A002) lives: ORG, FCB and RMB. YouJSR ( $A002) 
lE: * TEST REG. ADDR. * TEST REG. ADDR. may define as many bytes as l E: lFl2 TFR X,YTFR X, Y 
20:3 486 PSHS A,B, PC you wish with one FCB as longPSHS A, B, PC 
22: * LABEL* LABE L as you separate them with com ­ 22 :7 E0022 Ll JMP LlLl JMP Ll mas. There is no EQU, but it can 25 : 27FB BEQ Ll BEQ Ll 27 :1 027FFF7 LBEQ Llbe easily simulated wi th an ORG 


and an RMB. 

LBEQ Ll 

Program Listing 3Program Listing 2 You can see the advantages 

of a commercia l assembler. If 


/oQfFll1m1111111 P1mn111 1m111111 400/ORM0Re1
Brand New, Top Quality, Exact Replacement Ribbons & Cartridges. These Ribbons Produce 

Super Jet B lack Impressions and Ultra Reliable Print Life. They Are Delivered to Your Door 


Promptly for Much Less Than Most Retai l Stores 


*SPECIAL! BUY 10 and GET ONE FREE! 
RETAii l1ST 

00 Sil[ COMMENTS CAT OROER # 

ANAD£X 9000 Series 

YOUR PRIN TER YOUR WHOlESALE PRICEACKSIZ( 

1 pl 500"14.00 ( 14 0 0 '-',JI c .111 

C£ NTRONICS 700-/ilJ, 737. 77 9 


Nyh:m Je1 Blk14 00 u 
~63 " . 45 '11 9513 pl. (3 98 co/3 pl 18 95/3 pk Nylen J11 Blk C-700 
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588. 820, 820 
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 5 16 " '210' 1695 .. 13 9~/Gian f Cir'I ( 13 95 l.'<1} G1i11B1 Car1 C·7045 

DEC 'h • 40YO 


1 pl< 
31pl 17 ))/3 pk 12 95/ l pl. {4 32 .,,, I 2" ' 110" OouMe S11ools A·600 


OEC Y, • SOYO 
 1425/ J .. {4 75 • • ,,3 'pl Ooub1t Spool,.10 1213 pk I 1"' ' 180 ' R·644 

OIA8LO HYTYP£ II [M ·S 8LKI HI 
 s 16" •1 pl 687 .. 15 8 7 ea/ 300,000 pl" 'mp C·Sl l 931 .. TERMS:H1yB Y1th:IYIHD ms 70 PRINTERS• 

16.00 " 03 95 em Nl·lon Je1 Blk C-111EPSON MXlO 80 1 ok so1r"so·16 00 " M INIMUM PURCHASE - $209. 16 " . 30 ' ff)ton Jel 81k A·3001490 '5 ..580 ..5 pl<IBM ·" SILVER DOLLAR' Svs 12 98 ""' 
34. Sys. 32 MOLA. Stnn PAYMENT BY: C.O.D.(UPS),CHECK, 
IM0l4974, 5256. 3287 . 3770. 
3111 ·3774. 4974. 5100. 5103, MASTER CA RD, OR VISA CHARGE 
5110, 5228. 5256. 5320MDLA CARD. 

(6 95 ,.,,, I 1" , 108 Nylon Jt1 SlkJ pk 9 42 .. C· J50 

I MOO 4973/ 11 , 3100. 3289. 


20 85 3 ..IBM · HARMONICA '/:" SERIES 
VOLUME DISCOUNTS: 

MOO 2 20 - 50 PACKS 10% 
I /" oil '4/ pk 23 60 14 pl rt, 1 el o~d 15 .. 90 r.•n} N¥ton/(l Lng l •lt R·400 


DUME [flTS 80 PRINTER MOOS\ 

23 40/ 3 cartNEC SPINWRIJER 

Mu•t•slr1ke Fiim 51 - 100 PACKS 15%3/ol 18 0013 pk I 4" t 310· l ·52S13 9113 .. (4.65 !NI/ 
MytarMulMlrikt C· 1B!t1 pl 24 95 JplRADIO SHACK DAISY Wlif£l 11 8 .25 150" ' UNDER $20 , ADO SS HANDLING. 


RAOIO SHACK LPlll, U'V 

(8 25 " " ' 

OM:, pk · lJ 95/ ca11 N.,to11 Intl ln51r8 95/ Retoad nb' only R-T3fl.00 " 4~'I18 95 ""' ••APPROX. RETAIL. PRICE VARIES. 
J l pk 18 9513 pk 11 .95/ 3 .. (3.98 CO/ C·lOON)lo• J" 8•RADIO SHACK LPll. LPIV 563 " ' 45' 
10 pl I 2" 'JS " N¥lon Jtt Blk R·4502 40 ..TElETYPE MOD 33, 18. 35. 37. 13 90 ' 10 pl (I 39 e.v ANCIE LABORATORIES 

38, 88 5200·J Philadelphia Way 301 ·345-6000(Wash .O.C. Local ) 
WANG MIS 5541W. WC. 5581 . M1Ju111k•f•lml 1pk s 16" ' )9)"685 .. 5 95 •• (5 95 t!iJJ C·550 Lanham . Maryland 20706 301-792-2060 (Saito. MO Local) 

WO, 65B l W, 2181W 800-638·0987 (National) 

QTY CAT.# AMT. O Check Enclosed NAME.~-------------------~ 
o C.O.D. 

ADDRESS·------------------- ­ LJ VISACITY__________STATE ____ ZIP _____ 
0 MASTER CHARGE 
ACCT. # -------­
EXP. DATE 

ANC IE Laboratories .,,. 284 301 ·345·6000 (Wash . D.C. Local! 
5200·J Philadelphia Way 30 1 · 792·2060 (Saito. M D Local! MIN . ORDER $20 

Lanham . Maryland 20706 800-638-0987 (National) 


TOTAL --- ­
PRICES SUBJECT TO CHANGE 
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TO ORDER: Specify model. DOS type and version. o charge for 

postage in continental .S. 

Persona l checks require two weeks clearance. 

n Please send me TRSICLK model IS) indicated. 


No. 
~ with display $199.95 $______ 
" without display $129.95 $_____ _ 

J and Cal. add sales tax 
Total $ _ ____

..-168 

n Check [' COD 'I MasterCard n Vi a 
Card #___ _ __________ Exp. ___ 

Authorized Signature ______________ 
ame ___________________ 

Company _________________ _ 
Addre s________ __________ 

City __________ Slate Zip ___ 
Pllone _ _ ___ _ ______ _______ 

~..PKessler-Ellis Products Company 120 First Avenue Atlantic Highlands NJ 07716 800-631-2165 



Quality Computer Services Presents ••• 


I 


Our Systems Are Compatible 
with Your 
TRS-80® Model I, II, Ill, XVI 
Apple II® 
IBM® PC 

NEC™ 

s-100™ 

Altos™ 
NorthstarTM 

Superbraln TM 

Panasonic™ 
Epson TM 

Heath/Zenith TM 

and Others 

Now you can expand the capability of 
your microcomputer with cost-effective 
mass storage from O uC.S. Our inte­
grated family of 6-. 12-. 20-, and 
40-million-byte systems lets you operate 
your micro w ith the speed, convenience, 
and proven reliability of systems costing 
thousands of dollars morel And as your 
needs grow. O uC.S mass storage can 
grow too. You can start with an entry­
level 6-million-byte system and expand 
80 million bytes ... without scrapping 
your existing programs or operating 
system. 

The completely assembled and 
tested system Includes: 
• 	 Switching power supply 
• 	 Winchester drive 
• 	 Host adapter card 
• 	 Sealed case 

• 	 Expansion (enclosure. controller. and 
power supply designed for future 
backup hardware or increased storage) 

• 	 Software 
• 	 Auto-attach CP/M 
• 	 Hard disk utilities 
• 	 Realtime clock 
• 	 Formatting program (assigns 

alternates for any weak sectors 
detected during formatting- assuring 
the lowest possible error rate) 

• 	 Warranty (a full one-year w arranty 
on all parts and workmanship) 

Also available: 
• 	 Attach program for TRSDOS 

and OASIS 
• 	 New CP/M dynamic generator: 

configured software; menu-driven for 
6-, 12-. 20-, 40-, 80-megabyte drives 

The following systems 
software can be utlllzed: 
TRS I, Ill-attach software for DOS 4.0.* 
LOOS 
TRS II. XVl-CP/M Racet for TRSDOS.* 
Turbo DOS. OASIS 
TRS Models II and XVI use 6 Meg for 
CP/M and 6 Meg for TRSDO S. 
Apple-CP/M and DOS 3.3 
NEC-CP/M 
S- 10~CP/M 

Heath/Zenlth-CP/M 
IBM- PC DOS, USCD, etc. 
• Avattable at an additional cost 

see your local dealer or call : 

OWtllty 
ComputerQ(eSinc Services ..-48 

178 Md1n Strt."el Metuchen. New Jer..ey 08840 
~~ephone : 20 1 154~:.? 135______ _ 

!~1_1-fre~'!~~ber::J.~~OI 6~_1-5944_ 
Ouanuty d1scount.s available. Dismbutor. 
Dealer ana OEM 1nqu1nes invited. 



ASSEMBLER/6809 VERSION 1 
SYMBOL TABLE 
Ll=22 
START=600 
LOOP=605 

OBJECT CODE 
0: * TEST IMM. ADDR. 
0:8602 LOA #$02 
2: * TEST EXT. ADDR. 
2:F65768 LOB $5768 
5:DC29 LOO <$29 
7: * TEST INDXD. ADDR. 
7:EC84 LOO 
9:A6A90500 LOA 
D:E6A6 LOB 
F:l0AE80 LOY 
12:EDA3 STD 
14:A78D0300 STA 
18:E791 STB 
lA: * TEST EXT. 
1A:AD9FA002 JSR 
lE: * TEST REG. 
lE:lF12 TFR 
20:3486 	 PSHS 
22: * LABEL 
22:7E0022 Ll JMP 
25:27FB BEQ 
27:1027FFF7 LBEQ 
2B: * FILL SCRN. 
2B: ORG 
600:8E0400 START LOX 
603:8664 LOA 
605:A780 LOOP STA 
607:8C0600 CMPX 
60A:26F9 BNE 
60C:39 RTS 

Program Listing 4 

,X 
$500,Y 
A,Y 
,X+ 
,--Y 
$300,PCR 
( ,X++) 
INDIR ADDR. 
( $A002) 
ADDR. 
X,Y 
A,B,PC 

Ll 
Ll 
Ll 

WITH "$" 
$600 
1$400 
tl00 
,X+ 
1$600 
LOOP 

"According to Motorola, 

there are 1,464 instruction/addressing 


mode combinations for 

the 6809 microprocessor. " 


match that printed in the article 
(Assembly-language programs 
are almost always printed as the 
object code), just change the 
line to an FCB and specify the 
3xact bytes. Most fancy direc­
~ ives can be simulated using the 
mes I have supplied. 

This program was developed 
)n a 32K computer. If you have 
16K, change the Clear and Di· 
nension statements in line 10 

o fit your system. 

If you have a disk, you should 
•e able to save and load source 
ode from it using R and L with 
evice one (leave two spaces be· 
Neen the one and the file 
ame). 

To save object code in memo­
, to cassette or disk, exit the 
ssembler and use CSAVEM or 
6-VEM. Alternatively, you may 

See List of Advertisers on Page 455 

convert the code into data state­
ments as described in my article 
Datagen (80 Micro, June/July 
1982). 

One word of caution: Accord­
ing to Motorola, there are 1,464 

instruction/addressing mode 
combinations for the 6809 mi­
croprocessor. 1 haven 't tested 
all 1,464 combinat ions ! If you 
run into difficulty, please con­
tact me.• 

John Heusinkveld is a high 
school sophomore. 

10 FORX=l024T01535 
20 POKEX,100 
30 NEXTX 

Program Listing 5 

C ~ 1rn S f0 fr t 
MEANS 


BUSINESS 


DBM 5 

4 D<1.1 Base for ~11 Seasons 


The File Clerk 

to1 tne 


TRS ·BO ' Mooe1s I & IOI 


VERS ION S.S 

SPEC IFICATIONS : 


•Amu111. reature Ille managei 
• PtL.S a s1mo1e <laid Odse ~m u l \l · h te oata se1s\ 
• uo io 20 ..:ses {]et11"1eO 1elf1s 
• F1lf t1JM l1ng cJoacit; 101 ~ P 10 12000 recoras 
. ~ .1es e:tleno across mu11101e d•skeltes 
• ALllOrnat rc DISK MOUN reQues1s 
• Assemo1y ~an~u a.ge sons on single anc com· 

tu ne(] oa1a he•os 
• Mu111Dle searcn cna1 ec oarameie1s 
• Fas1 1KS Ar.U i ecora re1r1eva1 on son e<l eys 
• fle,,Dle R!PORT GENER•\ OR 
•Use: tines ana pag1nat1on 
•Comouled F1 e!t1s 
• 1J Q llJQl' MA UAL 

0~.· s~ O'G~ 10C!> 111ee Cl.l!~ ·n,1n,t~ernen feat ures 
Af A coml}1tl"~ns 1ve r ~1e ''lrlfl ,J _e: 101 aefinmg 

voui reco'Cls oa1a en i v 01 eo11 .ma Qeneral 
retor o ·er w~1J.tl ~ 

Bl A 11e:..dJ e reoon qe11e•.uor lur m101ma11on 
'f'JrH!Vd 1 

CJ A s1n11..11e rm~ o.1!;e is orov1oeo tar more ao · 
·,·.:t.n.cfO ~ioo11c.(u1ons where oa1a se1s 1n~o1v 
1n g 11 1 ~ o.i11 ~ c(ln be dt:11nea 

PRICES : 
S99 1MOD 11 
S99 1MOO Ill } 

AMSl .O 

Apartment Management 


System 

[ '1i t1en1 Prooer 'f Management 

Gef'\er,1 Leoge· ComDal101111y 

PRODUCT BRIEF : 
Wnllen by • CAP lor his own properly manage­
me nl company . th is menu driven syslem pro­
~ i des a priilclital. proven melhod for etliciently 
ma naging ,enlal property . 
~lPORIS 

1 	 ~ .k l[ Rtr~ tS l'SIS ienants aoi ~ amoun1 
11 1 ref1 1 Cl\Jf oare rerrt ~·1 ,1~ oue number of 
an ~ s 1.ue .a.ymems on .1ccoun1 
VJ\CMH t,p:1.RTMHli 5 ltS1 ,1p1s oescri 
:.r1on or uni: aaie •1iH..1tec numoer ot a,1ys 
•.dCMH 

J 	 SUrtDUl OF Rl \ TS t.1515 1en:rnts 
nn111es IliO 10 J oe1 JOl ) type ol unll 
amoun ol r n1 J!ll(J 01ne1 chetr e'S ano tne 
1.~s 1 '•lQPlt'I retll was 1la1C1 
SECURll'' DlPOSllS nelO :i1 aoa!lmeni 
Ll ~Sl tX PtRAl lQNS 01Jll ""' s '" orCe• ol 
~ ~ 01ra11Qfl 

RE\! INCRE.AS£5 l1sl s 'Mfe ol lcts1incr~,1se 
p1us tu1r en1 1nrormat1on 
Al DH ABf 11CAL 11s11n9 01 .111 1enan1s 1n 
Ou1ICl ll"HJ 
MA 1l 1NG t ll.BU S tor a11 1enan1s 

Tn1s aoa·1rnenr 111aoj19emtn1 sys1em is a com 
01e1e ac i.. age e1es.1gneo o promote ease ol 
m~nagemenr Tne ,eport s. 1r !>1ec1 ca 1 oe 1un at 
"n~ 1me so rne1e is no <1e1a•t on cnecking 
enants o· obtaining any o hC1 1n1ormat1on 

aesarect 

lleQu1re s. MofJe 111 ano 1J( tOlumn p11 nter 
M ?.m~iM'5 uo 11'.1 JOO u ~ · TS Df:'I OtS ~ ene 

PRICES 
$ 9~ 

M.1nu,1 U ni ~· 
•AM S·111 s 30 

VIEW $29 .00 

A SCREE N FORMATER FOR DBMS 


• fu CURSO Rcon'1ol 
• P'o ec1eo i1e1<ls 
• User orri1 DES1G~J 
• ~ 11 e oat.i en1r f 1n<11..1•r) & ec11 

•l egan1 6 oro•essiona. OO• 

•Flashing r essJge~ 
•Crea1es lormal anc ·ano1Yn dati1 hies 1or DBMS 
•I ncludes DBMS as11KSAMI "1SIC t •ey 
•View is .a como11ea basic orog1,1m 
• B.asic r:.ou·c e c.ooe is HKluaeo 

u:i s.ao s a ni 01Ra{] 10 SnJ;c ~ i~rio y Co10 
'·lE WOOS80 .s. a · m 01 .'.ii :;i a: ·tt nc 
"RS 2J.? ~ s ,! Tr.' nr Smali Sys.1e So 1ware Co 

2D3 Arden Slteel 
Glendale. C•lilornia 91203 

12 131649·0369 ..- 104 

Hardware 
and 
Software 

Products for the TRS 80$ 

Models I & Ill 

~~ l ,L:~l~ul~ ~~ : ~: }~~~ IMlfl 
oes1gned 101 connecl!On _ 

1 
__••••­

10 ine I RSSOMoael I with 

01 withoul an e:..pans1on 

in te rlace 


MPR2321 Specilications 
• Ghtch tree ooeralton 
• Connects with caro eage connec1or 
• Bauo ra1es 75 · 19.200 are sw11ch seletlable 
• In tegral Power Supply mch1dect 1 

• May be daisy cnamed wllh other MPR 232s 
Tne MPR 2321 is compa1101e wllh Moae11S<Jll · 
ware oncludtng ! SHARE Spec1ly Model I or Ill 


PRICES : 

•M PR23 21 
AssemOICOJllO Tes1ea Sl 29 001MOOI) 
PC So,1rd Onl y S29 OOiMOD ll 

• MPR 232111 
Ass~m01e<J ,1no lcs1ea $1 39OOi MOD1111 
PC Boara Only S29 OOi MOD Ill) 

CSTOCK $79.00 
Al CS TOCK mainlains a securilies data baso 
• Mam1ams Chila on up to 3 stock markel indexes 
•Weekly S1oc' 0.11a 1P11ce Vol PI E and Yreldl 
• Week1v S1ock 0011011 Dara tNear n11cJ . and 
f ,'\r) 

• lwo years ot conl muous Clata per stock 
Bl 	CS TOCK is a prolessional technical 

analysis toot 
• Stock and 111arket averages . 111gns Jt'IO rows 

with respecl to any time span 
• L1ne~·H regression analysis of srock oetiav1or 
versus any ol 3 markel 1ode)[,cs 

• Shon term oe1as computed ls.lock vo1a11t 1ty in 

rerms ol mark.el return l 
• Data ptonmg c.apabllmes IOI slacks and options 
CJ 	 CSTOCK provides a parametric porlfolio 

seJeclion system as an aid in evalualing in· 
vestment str~tegies in relation lo risk . 

TSHARE 2.0 MULTI-USER 

SYSTEM ~ °­
TRS-SO · ~ 

~ ..... 
MODELS I & Ill • ' i: 

SPECIFICATIONS: 
TSHAAE •Sa mulli -tasking operal•ng sys1em 101 
Jwo users. 11 pa1cnes •Iseli Jo your NEWDOS or 
TRSDOS SVS I EM TSHARE .riows 
sunu!laneous .1no separa1e opera11ons. lor 1wo 
users w11h1n a smg1e compu1e1 

AVAILABLE USER MEMORY 

ABOVE 7F80 HEX 


•32K IRS 80 l6K FREE 
• 48K I RS ·BO 32K mu 

TIMESHARING MODES : 
• SI MPLEX MODE W1lh !SHARE I 3 

and 2A Only 
• S1AN DARO MOOt Wtlh All Sys1ems 

SUPPORT EQUIPMENT: 
•One + Disk 011ve 
• 32K + Memo•y 


SI MPLEX MOOE STANDARD MOOE 

• A Prin ter •A erm1na1 
• Small System • Ramo Shae'-: s 

Sol1ware s RS ·232 or 

TRS232 1n1e•lace Micro Pro1ec1 s 

1op11onal1 MPR·232 


EXECUTION SPEED 

STANDARD MODE : 


! W ithout Clock Speedup Mods) 

• Bl "J CHMARK e>ecu1ea by 2 s1mu•taneous 

useis 37 sec 


• BENCH f, ARK e..:ecu1eo once oy s1anaara 
TRS -80 14 sec 

FEATURES : 
• lyoe·aneaa our1ng Dis!-: 110 jV( 0 Onlyt 
• Commun1c.a 11ons oetween users 
• Concurren1 e.(ecu11on o single orogram 
• foregrouna t oac.l<.grouna task oes1gn 
• Aaaress up 10 rwo printers 


PRICES: 

• 1S· l31or IRSDOS2 3 S891 MOD Ii 
• TS -13lo•NEW0052 T S891 .10D II 
• TS·2A lor NEWOOS VT S99 IMOD Ii 
• TS-261 or NEWOOS V2 S991 MOO 11 
• IS ·2B1 11 lor NEWDOS V2 S99! MOD 1111 
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Relativity and the TRS-80 

by Sidney Levin 

Albert Einstein 's hundredth birth ­
day in 1979 was duly celebrated by 
many events, including excellent tele­
vision presentations and a fascinating 
exhibit at the Smithsonian Museum in 
Washington. 

To appreciate this unique and vener­
ated giant you need some understand­
ing of the Special Theory of Relativity, 
the cardinal production of the Miracle 
Year (1905). This brilliant intuitive ex­
plosion began a new conceptualization 
of nature, particularly with respect to 
light, time, and space. Moreover, as 
our instrumental technology evolves 
into the nuclear and space age, scien­
tists continue to validate relativity con­
cepts with each new experiment. 

The germinal ideas of relativity seem 
so contrary to common sense that one 
can waste time trying to retrace Ein­
stein's thought experiments in an ef­
fort to grasp such astonishing features 
as the unchanging constancy of the ve­
locity of light, and the amazing time­
dilation, mass-increase, and length­
contraction transformations that occur 
in a frame of reference moving at ve­
locities approaching the speed of light. 

The Program Listing can stimulate 

The Key Box 

Model I or III 
16K RAM 
Level II 

L 
moving photon clock in which a to­


et your micro strip and-fro movement of the photon (tick­

tock) is a unit of time measurement (a 
the veils from rela­
design of physicist R.P . Feynman). 

tivity theory and ignite Using simple geometry with the Py­
thagorean Theorem, the relativisticyour own intuitive fires. 
constant, A= SQR(l - V 2 /C 2), is 

thinking about these concepts. The an ­ derived. The computer then calculates 
imated graphics utilize a stationary and changing mass, length, and time for 

Program Listing 

1 CLS:PRINT : PRINT:PRINT" ** ALBERT EINSTEIN---SPECIAL THEORY 
OF RELATIVITY **" 

2 PRINT" PROGRAM BY SIDNEY LEVIN,DEC . 1979":PRINT 
3 PRINT" THE FIRST PART OF THIS PROGRAM DERIVES THE RELATIVIS 
TIC 
EQUATION MUCH AS EINSTEIN DID IN 1905,BUT EMPLOYS AS A MODEL THE 
CONCEPT OF A MOVING CLOCK WHICH EMITS LIGHT PARTICLES(PHOTONS) 
AT REGULAR INTERVALS." 
4 PRINT" (THIS IDEA IS BY THE U.S.PHYSICIST R.P.FEYNMAN)" 
5 PRINT:PRINT 
6 PRINT" THE SECOND PART OF THE PROGRAM ILLUSTRATES (CALCULATE 
S) 
TRANSFORMATIONS OF TIME,MASS AND LENGTH WITH INCREASING VEL­
OCITIES(EINSTEIN-LORENTZ TRANSFORMATIONS) . " 
7 PRINT 
8 INPUT" PRESS <E NTER> TO CONTINUE : "; 
9 CLS:PRINT@l94,"Y" 
10 PRINT@201,"Y'" 
11 PRINT@214,"<-------'FEYNMAN' CLOCK" 
12 FOR X=0 TO l00:SET(X,20) :NEXT 
14 FOR Y=0 TO 20:SET(0,Y):NEXT 
20 FOR X=l5 TO 39 
30 SET(X,5) 
40 NEXT 
50 FOR X=l5 TO 39:SET(X,15) :NEXT 
60 FOR Y=l4 TO 6 STEP-1 
70 SET(27,Y) 
75 FOR N=l TO 50:NEXT 
80 RESET(27,Y) 
85 NEXT 
87 PRINT@500,"'TICK'" 
90 FOR Y=6 TO 14 

L isrinl! cm1ri11u~>s 
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l 

any initial values entered. Animation 
repeats at appropriate stages of the un­
folding program. 

Line 770 sets the final velocity of the 
scrolling display at 185,500 miles per 
second and increments the initial veloc­
ity in 500-miles-per-second steps. To 
change these, alter the program lines. 
Light velocity (C) and your velocity (V) 
must be expressed in the same units. 

The program requires about SK of 
memory. 

was recently demonstrating the 
powers of the TRS-80 to a visiting 
computer science student from MIT 
and we ran through this program. His 
father informs me that when he re­
turned to Cambridge, he buried him­
self in a week of reading Einstein and 
relativity! If you get similarly turned 
on, the literature is enormous, but I 
recommend Einstein for Beginners by 
Joseph Schwartz and Michael McGui ­
ness, (Pantheon, New York). It in­
spired me to write this program! 

Happy Birthday, Albert!• 

Sidney Levin, a physician, enjoys as­
tronomy and music. He can be reached 
at 700 25th A venue, San Francisco, CA 
94121. 

Lisfin~ continued 

92 SET(27 ,Y) 

94 FOR N= l TO 50:NEXT 

96 RESET(27 ,Y) 

98 NEXT 

100 PRINT@500,"'TOCK' 

116 PRINT" THE FRAME OF REFERENCE OF THE CLOCK (Y') IS NOT MOV 
ING 
IN RELATION TO THE LARGE FRAME (Y). 
117 PRINT" TO OBSERVERS IN EITHER FRAME OF REFERENCE THE MOVING 

PHOTON TRAVERSES THE SAME DISTANCE (Y'+Y') DURING A SINGLE 
CLOCK CYCLE('TICK'-'TOCK')." 
118 PRINT:INPUT" TYPE R TO REVIEW CLOCK SEQUENCE,TYPE C TO CO 
NTINUE" ;CHS 
119 IF CHS="R" THEN GOT060 
120 CLS 
122 PRINT:PRINT:PRINT"* THE MOVING PHOTON HAS A CONSTANT VELOC 
ITY,C---­
(THE SPEED OF LIGHT) FOR ALL OBSERVERS AND REGARDLESS OF THE 
RELATIVE VELOCITIES OF THEIR FRAMES OF REFERENCE I •• 
124 PRINT" THIS DIFFICULT CONCEPT,WHICH EINSTEIN DERIVED F 
ROM 
MAXWELL'S ELECTROMAGNETIC EQUATIONS (AND WHICH IS SUGGESTED BY 
THE MICHELSON-MORLEY EXPERIMENT) LIES AT THE HEART OF THE THEORY 
OF SPECIAL RELATIVITY." 
126 PRINT 
128 PRINT" FROM 'DISTANCE'='VELOCITY' X 'TIME' 
130 PRINT" 2Y'=(C) X (TIME INTERVAL OF CLOCK CYCLE) 
132 PRINT" 2Y'=C X T 
134 PRINT" T=2Y'/C 
136 PRINT 
138 INPUT" PRESS <ENTER> TO CONTINUE"; 
140 CLS 
142 PRINT@448+14,"<--------------D--------------->" 
143 PRINT@l92+41,"<---L" 
144 FOR Y=0 TO 20:SET(0,Y) :NEXT 
145 FOR X=0 TO 100:SET(X,20):NEXT 
147 FOR X=lS TO 39:SET(X,5) :SET(X,15) :NEXT 
149 SET(27 ,14) 

L is1i11f(. cominues 

Experience the 
Magazine 
of the Future . • 

The Programmer's Institute's magnetic magazines 
will entertain, educate, and challenge you. 

Each issue features ready-Lo-load programs ranging from 
games, adventures, home applications a nd utilities to personal 
finance, educational , and our unique teaching programs. Our 
magazines include fully li stable programs, a newsletter con­
taining descriptions and instructions for all programs, and notes 
on programming techniques used. 

"Received my first copy "Not only are the games 
. . . it's great! Please fun and the applications 
rush to me one of each useful, but the quality of 
back issue, so I 'll have a the programs is excellent. " 
complete set. " S.P ., Midwesl 

R.G., Chicago, IL Compuler Soflware Sales 

FREE CATALOG AVAILABLE UPON REQUEST. 

™ 


~] 

e for the TRS-80 COLOR Ext. Basic 

~-ORDERING INFORMATION--. 

Subscriptions* Cassette Diskette 

Year $50.00 $75.00 

Vi Year $30.00 $45.00 

Trial Issue $10.00 $15.00 
* Add $2.00 postage and handling. 

ALL SOFTWARE REQUIRES 16K. 

See your local deafer or order direct: 
THE PROGRAMMER'S INSTITUTE 

a division of FUTUREHOUSE 
P.O . BOX 3191, DEPT. 1-B 

CHAPEL HILL , NC 27514 

ZJ • 
1-919-489-2198 
10 AM - 9 PM, Mon - Sa1 
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Tired of just 
PEEKing around??? 

Try DISaDAT.' 

The Disassembler 

That Even Tracks 


Down DATA!!! 


Prolesslonal Soflwate tor both 
No'i'lce and Expen 

Pro/Am Sollware 
220 Cardigan Roao y"' 260 
Cen1erv111e. Ohio 45459 

w i: .:icc~pt Y1~ r.• .n1 .,~.1• 1J 

W l'ol!fi Ot1;1...i1nQ "'"' ~rg .nc;to..U. ~tQ ni•mt;lotf 
1r1 h •1bani. <li"l\IM'I c~po• :1l l()o>~fl l~ V{Jt;• ,,.;.,.~ 

iloUIJ•K1-• OllOIJ't'f•l•mQOW Soltwore 

DAISY WHEEL 

PRINTER 


LETTER QUALITY 

SMITH-CORONA TP-1 
• Parallel Centron1cs Interface 

• Serial RS232 Interface 

• 120 Word/ min . 

$575 

MICRO TECHNOLOGY 

7817 Ivanhoe Ave., La Jolla, CA 92037 

.-486(714) 457-2149 

Ustin~ co11ti11uec/ 

151 FORN=l TO 50:NEXT 
153 FOR X=l5 TO 39:RESET(X,5):RESET(X,15):NEXT 
155 FOR X=l9 TO 43:SET(X,5) :SET(X,15) :NEXT 
157 SET(31,13) 
159 FORN=l TO 50:NEXT 
160 FOR X=l9 TO 43:RESET(X , 5):RESET(X,15) :NEXT 
161 FOR X=23 TO 47:SET(X,5) :SET(X,15):NEXT 
163 SET(35,12) 
165 FORN=l TO 50:NEXT 
167 FOR X=23 TO 47:RESET(X,5) :RESET(X,15) : NEXT 
169 FOR X=27 TO 5l:SET(X,5) :SET(X,15) : NEXT 
171 SET(39 ,11) 
173 FORN=l TO 50:NEXT 
175 FOR X=27 TO 5l:RESET(X,5) :RESET(X,15):NEXT 
177 FOR X=31 TO 55:SET(X,5) :SET(X,15) :NEXT 
179 SET(43,10) 
181 FOR N=l TO 50:NEXT 
183 FOR X=31 TO 55:RESET(X,5) :RESET(X ,15) :NEXT 
185 FOR X=35 TO 59:SET(X,5) :SET(X,15) :NEXT 
187 SET(47,9) 
189 FOR N=l TO 50:NEXT 
191 FOR X=35 TO 59:RESET(X,5) : RESET(X , 15):NEXT 
193 FOR X=39 TO 63:SET(X,5):SET(X,15):NEXT 
195 SET(51,8) 
197 FORN=l TO 50:NEXT 
199 FOR X=39 TO 63:RESET(X,5) :RESET(X,15):NEXT 
201 FOR X=43 TO 67:SET(X,5):SET(X,15) :NEXT 
203 SET(55,7) 
205 FORN=l TO 50:NEXT 
207 FOR X=43 TO 67:RESET(X,5) :RESET(X,15) :NEXT 
209 FOR X=47 TO 7l:SET(X,5) :SET(X,15) :NEXT 
211 SET(59,6) 
213 FORN=l TO 50:NEXT 
215 FOR X=47 TO 7l:RESET(X,5):RESET(X,15) :NEXT 
217 FORX=51 TO 75:SET(X,5) :SET(X ,15) :NEXT 
219 SET(63,7) 
221 FORN=l TO 50:NEXT 
223 FOR X=51 TO 75:RESET(X,5):RESET(X,15) :NEXT 
225 FOR X=55TO 79:SET(X,5):SET(X ,15) :NEXT 
227 SET(67,8) 
229 FORN=l TO 50 :NEXT 
231 FOR X=55 TO 79:RESET(X ,5):RESET(X,15) :NEXT 
233 FOR X=59 TO 83:SET(X,5) :SET(X,15) :NEXT 
235 SET(71,9) 
237 FORN=l TO 50:NEXT 
239 FOR X=59 TO 83:RESET(X,5):RESET(X,15):NEXT 
241 FOR X=63 TO 87:SET(X 1 5):SET(X,15):NEXT 
243 SET(75,10) 
245 FORN=l TO 50:NEXT 
247 FOR X=63 TO 87:RESET(X,5):RESET(X,15):NEXT 
249 FOR X=67 TO 9l:SET(X,5) :SET(X,15):NEXT 
251 SET(79,ll) 
253 FORN=lT050:NEXT 
255 FOR X=67 TO 9l:RESET(X,5) :RESET(X,15):NEXT 
257 FOR X=71 TO 95:SET(X,5):SET(X,15):NEXT 
259 SET(83,12) 
261 FORN=lT050:NEXT 
263 FOR X=71 TO 95:RESET(X,5) :RESET(X,15):NEXT 
265 FOR X=75 TO 99:SET(X,5):SET(X,15):NEXT 
267 SET(87,13) 
269 FORN=lT050:NEXT 
271 FORX=75 TO 99:RESET(X,5):RESET(X,15) :NEXT 
273 FOR X=79 TO 103:SET(X,5):SET(X,15):NEXT 
275 SET(91,14) 
277 FORN=l TO 50:NEXT 
281 PRINT@512," 

TO THE OBSERVER IN THE MOVING(CLOCK)FRAME OF REFERENCE THE 
PHOTON DISTANCE REMAINS Y' AS BEFORE .( HE HAS NO WAY TO DETERMINE 

WHETHER HE IS STANDING STILL OR MOVING WITH UNIFORM VELOCITY) . 
283 PRINT" TO THE OBSERVER IN THE LARGE(Y)FRAME , THE PHOTON DI 
S­
TANCE IS TWICE THE DIAGONAL L(=2L) DURING THE SINGLE CLOCK 
CYCLE! I" 
285 INPUT" TYPE R TO REVIEW,C TO CONTINUE";CH$ 
287 IF CH$="R" THEN GOTO 140 
289 CLS 
291 PRINT:PRINT:PRINT" THUS,FOR THE STATIONARY OBSERVER,THE TI 
ME INTERVAL 
OF THE MOVING CLOCK MAY BE WRITTEN:" 
293 PRINT" T(2)=2L/C 
294 PRINT:PRINT"DURING THIS TIME T(2) ,THE MOVING FRAME HAS TRAVE 
LED A 
DISTANCE:" 

Lls tinx cominues 
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BASF QUALIMETRIC™ 

ATOTALLY NEW DIMENSION OF QU~tlTY. 




No Shipping or 
Handling Charges! 

DRIVES TANDON TEA 
Bare Compl e te Bare Com1>le te 

40 tk SS $2 16 $248 $216 $248 
40 Tk DS 289 345 309 359 
80 Tk ·s 289 345 :!09 :lS'J 
80 Tk DS 379 429 4 1 'J 4!J'J 

MODEMS 
HAYES Smart modem $22'! 
HAYES Smartmodem 1200 559 
HAYES hro11ograph 

iy11 <1l md11 M<1rk I D C 
~ I '! 
9:-, 

UDS IO:\ OALP l o<J 
UD . 103JLP 216 

PRINTERS 
Epso n MXl\O FT S~15lJ 
Ep,on MX lllO 74') 
M1crohrh.:' H~A 47') 
M1crolm" KlA 749 
M1croli11e l\4P IO<J <J 

OR t-IESTR A HS 'JO 'f, <)<) 

Gr~<1te>t H11s Vol> I & 2 :!O 
P1ct1 10 :l<J 

TIDEWATER DATA SYSTEMS 
14 PARKVIEW AVENUE 

PORTSMOUTH , VIRGINIA 23704 
(804) 397-9636 

All ,,rices dlscQun t i:' cl f v r c as h . 


Charge orde rs 4 % additional 


,,.. 338 

SMALL TIME USER'S GROUP 

BULLETIN BOARD 


- $39.95 - ,,..442 

• Support about 200 USERS. IDEAL lor LOCAL CLUBS 
• Generat Club. and Conhdentoa l PASSWORD Prot. 
• EASY, USER ORIENTED, complele UP/DOWN loadong 
• Auto Conl19. lor N/7 / t , N/6/1 , 17 fl . or E/6/ t 
• 	 f he BELOW TERM/ HOST required fo r BULLETIN 

BOARD 

TERM/HOST VER 1.5 (c)1982 


-$34.95 ­
• 	 HEX f RANSLA flON ol RECEIVED& TRANSMI fTED 

DAfA 
• TRANSMIT/ RECEIVED Data Contin ually Displayed 
• Ad1u stable SPU r SCREEN FULL DUPLEXOpcratoon 
• BINARY an d ASCII FILE Handlmg Capab1ht ies 
• ASCII tlran spa ren l BINARY Fiie) Hand ling 
• CONTROL CODE SUPPORT h m KBD or XMI T/ RCV 

BUFFER 
• Add1hona1 CONVERSION PROGRAMS are NOT 

REQ UI RE D 
• DISK or TAPE 10 the TRANSMI T/RECEIVE BUFFER 
• TRAN SMI T/ RECEIVE BUFFER lo DISK or TAPE 
• DISK 10 TAPE or TAPE to DISK ALL File Types 
• AUTOMATIC CLEAN UP ol RECEIVED ASCII Flies 
• TEXT SPOOL BUFFER lor VI EWING 01 PRI NTING 
• 	 HOST May Ru n MACH INE LANGUAG or BASIC 

Programs 
• 	 HOST You May DOWN LOAD/ UP LOAD All FILE 

TYPES 1n t ~e HOST From Any REMOTE TERMINAL 
or SYSTEM 

• VERSION ru ns on MODEL t & 3, TAPE or DISK. 48K 
CHECK or MONEY ORDER or COD 

Freedom Financial Enlerprises of Washington. Inc. 
3061 Carriage Dr. Raleigh, NC 27612 91!H82-g662 

Ustine contmued 

295 PRINT" D=V X T(2) 
297 PRINT" (WHERE V=THE VELOCI TY OF THE MOVING FRAME WITH RESPE 
CT TO THE STATIONARY FRAME) ." 
299 PRI NT" WE NOW HAVE THE ELEMENTS TO DERIVE THE RELATIVISTIC 
EQUAT I ON( OR CONSTANT) 1111" 
300 PRINT :PRINT :INPUT" PRESS <ENTER >TO CONTINUE:"; 

310 CLS 

312 PRINT" FROM THE PYTHAGOREAN THEOREM:" 

314 PRINT"( l) L[2=(D/2)[2+Y '[2" 

315 PRINT" PREVIOUSLY DERIVED EXPRESSIONS :" 

316 PRINT"(2) T(2) =2L/C OR L=C X T(2)/2" 

318 PRINT "( 3) D=V X T (2) OR D/2=VT(2)/2 

320 PR I NT "(4) T=2Y ' /C OR Y'=CT/2" 

322 PRINT" SUBSTITUTING INTO EXPRESSION (1): 

324 PRINT" (CT(2)/2) [2=(VT (2) /2) [2+(CT/2) [2 

325 PRINT :PRI NT 

326 PRINT " SOLVING FOR T(2) WE GET: 

328 PRINT" ** T(2) =T/SQR(l -(V[2/C [2)) ** 

329 PRINT :PRINT 

330 INPUT" PRESS <ENTER> TO CONTINUE" ; 

332 CLS 

334 PRINT" ** T(2) =T/SQR(l-(V[2/C[2)) ** 

336 PRINT:PRINT " THIS EQUATION EXPRESSES QUANTITATIVELY TH 

E 'DILATION 

OF TIME' OR SLOWING DOWN OF THE MOVING CLOCK AS ITS VELOCITY 

APPROACHES THAT OF THE SPEED OF LIGHT----AS SEEN BY THE STATION­

ARY OBSERVER." 

338 PRINT" (THERE IS NO CHANGE FOR THE OBSERVER IN THE MOVIN 

G 
FRAME OF REFERENCE)." 
340 PRINT 
342 PRINT" IN PONDERING THIS TYPE 
EIN 
MADE THE GREAT LEAP IN CONCEPT BY 
SUSPECT-----DIFFERENT FOR THE TWO 
344 PRINT 
346 INPUT" TYPE R TO REVIEW THIS 
347 IF CH$="R" THEN GOT09 
400 CLS 

OF 'THOUGHT EXPERIMENT',EINST 

REALIZING THAT ** TIME ** WAS 
OBSERVERS 11111" 

PROGRAM,C TO CONTINUE";CH$ 

410 PRINT"THE LORENTZ TRANSFORMATIONS IN EINSTEINIAN RELATIVITY" 

420 PRINT:PRINT 
430 PR I NT "THE RELATIVISTIC FACTOR,A,=SQR(l-(V[2/C[2))" 
440 PRI NT" FOR MASS TRANSFORMATION,M2=Ml*l/A,FOR LENGTH" 
450 PRINT"L2=Ll*A, FOR TIME T2 =Tl*l/A" 
460 PRINT 
470 PRINT" VELOCITIES IN MILES PER SECONDS.VALUES FOR MASS," 
480 PRI NT"LENGTH ,AND TIME MAY BE STATED I N ANY UN ITS.": PR INT :PRI 
NT 
490 C=l86000 
500 INPUT"DO YOU WISH MASS TRANSFORMATIONS?(YES/ NO)";Y$ 
510 I F Y$="YES" THEN GOSUB 600 
520 INPUT"DO YOU WISH LENGTH TRANSFORMATIONS?";Y$ 
530 IF Y$="YES" THEN GOSUB680 
540 INPUT"DO YOU WISH TIME TRANSFORMATIONS?";Y$ 
55 0 IF Y$="YES" THEN GOSUB 760 
560 CLS 
570 PRINT:PR I NT :PRI NT :PRINT 
5 80 PRINTCHR$(23)"HAPPY BIRTHDAY 
590 GOTO 590 
600 INPUT"ENTER I NITIAL MASS";Ml 
610 FOR V=l TO 185900 STEP 500 
620 M2=Ml*(l/SQR(l-(V[2/C[2))) 
630 PRINT"M2 =";M2, ,"V=";V 
640 NEXT 
650 FOR N=l TO 2000 : NEXT 
660 CLS 
670 RETURN 

ALBERTI I!---" 

680 INPUT"ENTER INITIAL LENGTH" ;Ll 
690 FOR V=l TO 185500 STEP 500 
700 L2 =Ll*SQR(l-(V[2/C[2)) 
710 PRINT"LENGTH =";L2 ,"VELOCITY= ";V 
720 NEXT 
730 FOR N= 1 TO 2000:NEXT 
740 CLS 
750 RETURN 
760 INPUT"ENTER INITIAL TIME INTERVAL";Tl 
770 FOR V=l TO 185500 STEP500 
780 T2 =Tl*l/(SQR(l-(V[2/C[2))) 
790 PRINT"TIME INTERVAL=";T2,"VELOCITY=";V 
800 NEXT 
810 FOR N=l TO 2000:NEXT 
820 CLS 
830 RETURN 
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You could spend hours 

typing in your programs, 

Or you 
could get 

( C•-•) l 

LOAD 80 


ALL THE MAJOR 

PROGRAM LISTINGS 

FROM EACH MONTH 


OF 80 MICRO dN 

CASSETIE OR DISK


With LOAD 80 

you'll avoid all the hassles 


while enjoying all the benefits 

What exactly is LOAD 80? Simply put, it is a monthly dump of 

the major program listings in each issue of 80 MICRO. Since it 
was introduced in April of 1981 , hundreds of TRS-80 · users like 
yourself have discovered the advantages and benefits of LOAD 
80. This comes as no surprise to Wayne Green, the innovative 
publisher who created LOAD 80. He knew from experience how 
frustrating and time consuming it was to keyboard and debug 
even a single publi shed program, let alone al l the major pro­
gram list ings in an issue of 80 MICRO. He was sure that a great 
many people were just as frustrated as he was and would jump 
at the opportunity to have those programs available in " ready­
to-load" form. 

Wayne couldn 't have been more right. LOAD 80 has been a 
boom to TRS-80 users, allowing them to spend more time ac­
tual ly using their computers, wh ile at the same time saving 
them a lot of aggravation and a good deal of money. 

And now you can enjoy al l the benefits of the major program 
listings in 80 MICRO without the aggravation of keyboarding 
and debugging them .. Start your subscription to LOAD 80 with 
this month 's issue and save close to 30% on the monthly price. 
And with a year's subscript ion, your cost per month (for an 
average of 10 programs per cassette or disk) is about what it 
would cost you to purchase one program at retail prices. Plus 
you get the extra added advantage of having the complete 
documentation for the major programs in that month 's issue of 
80 MICRO, so loading your cassette or booting up your disk 
should present no problem at all. 

To order your LOAD 80 subscription, or this month's issue 
only, simply fill in the attached card or the coupon below (a pho· 
tocopy is acceptable) and send it to: LOAD 80, 80 Pine Street, 
Peterborough, NH 03458. You can also order back issues of 
LOAD 80. For comp lete details, look for the LOAD 80 back 
issues advertisement in this magazine, or see your local dealer. 

LOAD 80 disks are TRSDOS 2.3 formatted , sing le density and floppy.sided. They will not contain an operating system. Sin· 
gle drive users need a copy utility; Model Ill users need the TRS-DOS 1.2/1.3 Convert ut ility. Source code files may not be use· 
able on the Model Ill. 

Yes, I want November LOAD 80 

w YES, I want to save money. I' ll subscribe to LOAD 80 YES, I want to save money. Sign 11\e up for a year of 
on disk beg inn ing with this month's Issue ... $199.97 LOAD 80 beginning with' this month's cassette . .. 

D Visa D Am. Ex D MasterCard 
$99.97 for 12 issues. 

D YES, I want a cassette of this month 's LOAD 80 for 
S9.97 each (plus $1 .50 per tape for postage and D Check/Money order YES. I want this month's LOAD 80 on disk for $19.97 
handling). each (plus S 1.50 per d isk for postage and handling). 

Name=~----------------------------------Address:______________________________ 
City:____________________State:____.Zip:____ 
Signature: _____________Card# _ _ _____Exp. Date: ____ 
LOAD 80 is manufactured by Instant Software. a subsidiary of WAYNE GREEN INC .. 80 Pine St.. Peterborough. NH 03458. There is no warranty 
expressed or implied that LOAD 80 will do anything other than save you typing. Foreign air mai I, please inquire. 

. . 
······· ·· ······· ······· ·· ··············· ·· ······ ·· ············· ··· ··············· ··· ···· ··· ·· ·· ···· ··· ··· ············ ····· ·· ·. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-'TRS~Oisatradema~ofTandyCo~. 
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Aerocomp's
Proven 
Best-By Test! 
The 

"DDC 
Double Density controller 
* Technical superiority 

'' 

TRSBO Model 1 owners who are ready for reliable double SECTORS LOCKED OUT<AVG>densltv operation will get !1l 80% more storage per

diskette, (2l single and double density data separation

with far fewer disk 110 errors. !3l single density com­

patibility and !4l simple plug-in installation. compatible

with all existing double density software. 


*Value 

$139.95for the BEST double density 


MFR & PRODUCT 
AEROCOMP "DOC" 
PERCOM "DOUBLER II" 
PERCOM "DOUBLER A" 

LNW "LNDOUBLER" 

,d LNW's "LNDoubler"** using 
om TFD100 • disk drive 
ed piece of media to deter­

re Installed sequentially in the 

0 
18 
250 
202 

Note: test results available upon written request. All tests conducted prior to 8-25-81 

controller on the market. 	 Aerocomp·s 14 day money back guarantee applies to naraware only. 
specials w111 be proratea. snipping s2.oo In cont. us. see opposite page for aetalls.$179.95 for "DOC" comolete With DOSPLUS 3.30 

$229.95 for "DOC" complete With LOOS 

Data Separators 	 IHappy DDS customer writes .. ·I 
The advances that make the "DOC" great are incorporated in the new AEROCOMP Single Der._._, ____ --~-· ---· . --- . 
and Double Density Data separator <"DDS"l. 

I don ' t o!ten write letters 
such a.s this, but I feel I ahould 
tn this case . .. I am suprlsed* Has your original manufac­ * "DDS".....$49.95 
and pleaeed with your DDS. It Is 
not oft.en a product. 19 better 

<Use 1791 chip from your oo con­
troller)turer left you holding the bag? 

t.han one expects . , . This 
If you already own a Percom "Doubler A" , "Doubler II" or LNW (these) tost (S) used a Percom * "DDS" wltn Olsk controller"LNDOUbler'', tne AEROCOMP "DDS" Wiii make It right. Look at the test Doubler •• A" (Test w i thout DDS 
results: installed showed many errors). 

cn lp inc1uaea ___ _ .. $79.95 (With DDS) not one errorl ll 
After ten I 10) tests or rormat· 
L1ng and ver1f1ng and zeroing 
NOT ONE FAILURE OR LOCK 
OUT. Great!ll 

* Disk controller 
Chip.... .$34.95 

Phil Gnadt 
IShlpp(ng $2.00 cont US - see opposite Kansas City. Kaneas 
page for det!llSI .~~ 

SECTORS LOCKED OUT 

MFR. & PRODUCT WITHOUT "DDS" WITH "DDS" 

PERCOM "DO\,JBLER II" 18 1 

PERCOM "DOUBLER A" 250 0 
LNW "LNDOUBLER" 202 0 
Note: same test procedures as "DOC"_ 1•----~Plugs directly Into your existing see opposite• Trademark of Percom Data co_ 
• • Traaemarl< Of LNW 
• • • Traaemark Of Tandy Corporation Double Density controller. page•••••• 
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TRS 80* 

DISK DRIVES 

40&80TRACK 
as low as$259.9s 

ORDER TODAYI* 40-Track Drive... . . 5299.95 * 80-Track Drive.. . . 5409.95 * 40-Track "FLIPPY" Drive .... 5329.95* 80-Track " FLIPPY" Drive .. .. 54 19 .95 * 40-Track Dual-Head Drive . . 54 19.95 * 80-Track Dual-Head Drive .. 5569.95 
AJJ above- Cloves a1e cornplew wit s1!ver ffiCIO\uft" pov.rcr wpply 
oclnc.1 ('.1t1t:rnc)l tJ11ve C.N>lt• lOnnt-<.llOO 115 VA( SOlbO Hl 130 VA( 

NEW LOW PRICES 
Thanks to you our sales volume has 
allowed us to cur costs and we're pass­
ing the savings along. W e offer the best 
disk drive value in the market place. 
Reliability. features and cost tough to 
beat. W e deliver. . and we stand behind 
our products. AEROCOMP is the only 
manufacturer ro offer FREE TRIAL! Buy 
Aerocomp drives today. You deseNe the 
best. 

BEST FEATURES
* Fast 5 ms. track-track access time.
* Operates single or double density. * "FL!PPY" feature for lower media cost 

140-1 & 80- 1 ) . 
* * Head load solenoid. 

Disk ejector. * Easy entry door. * NEW EXTERNAL DRIVE CABLE 
CONNECT/ON. rno '°"9"' need 10 •emove the 

cover 10 nook up caoleJ 

EPSON 

MXBO 

PRINTERS 
$469.oo 


TRS80 Cable fl & 111) . .... . . 59.95* 
APPLE Cable & Interface. . 5 105.00 
RS232 Interface. .... . .... 569.95 
Ribbon Cartridge. Black. . . 59.95 
Add S6.00 shipping (Cont. U.S.) doe_s nor 
include cable. 

MXBO F/T
A ll the features of MX80 plus Friction 

Feed. Shipping & cables as above. 


50/60 H1 .wa D.'t' on \P('C1,1t 0toer

* 40-Track Bare Dnve ........ 5259.95
* 80-Track Bare Drive...... . . 5359.95 * 40-Track " FLIPPY" Bare Drive5279.95 * 80-Track "FLIPPY" Bare Drive5369.95 

*SPECIAL PACKAGES* 
STARTER A. ... . .. . ......... 5339.95 
40-Track Drive. 2-drive cable. TRSDOS 
2.3 Disk & Manual. Freight & Ins. 

STARTER B ... ....... .. 5369.95 
40-Track "FLIPPY" Drive.cable. TRSDOS 
2.3 Disk & Manual. Freight & Ins. 

COMBO C. . . ....... 5465 .00 
40-Track "FLIPPY" Drive. 2-drive cable. 
LOOS . Freight & Ins. 

COMBO D. ... . . . . . . . .. 5559.00 
80-Track "FLIPPY" Drive. 2-drive cable. 
LOOS·. Freight & Ins. 

COMBO E. . . . .. . .. .. . . . 5 709.00 
Two 40-Track "FLIPPY" Drives. 4-Drive 
cable. TRSDOS 2.3 Disk & Mannual. 
Freight & Ins. 

COMBO F. . . . .......... 5989.00 
Two 80-Track " FLIPPY" Drives. 4-dnve 
LOOS Ins. 

COMBO G. . .... 5889 .00 DRIVE CABLES 
Two 40-Track Dual-Head Drives. cable. 2-DRIVE . . .... S24 .95 
TRSDOS 2.3 Disk & Manual. Frerght & 4-DRIVE . . . . .. S34 .95 
Ins. 

WRITE AEROCOMP TODAY 
COMBO H. . . . . . . . . . . . ... 5 1289.00 FOR MORE VALUES Ill
Two 80-Track Dual-Head Drives. cable. 
LOOS . Freight & INS. 

CALL TOLL FREE FOR FAST SERVICEDOSPLUS 3.3 or NEWDOS I 80.20 
(800) 824-7888, OPERATOR 24avarlable wrth any package. 
FOR VISA/MASTERCHARGE/C.O .D. ORDERS 
Coli forn io dia l (BCXl) 852 ·7777 , Operotor 24 . Alosko 

FREE TRIAL OFFER and Hawa ii d ial (BCXl) 824 -7919 . Operntor 24 . 

Order your AEROCOMP Disk Drive and TOLL FREE LINES w1u ACCEPT ORDERS ONLYI 
use it with your system for up to I 4 For Applications and Techn ical informat ion , coll 

2 14 337 4 6 0 

days. If you are not satisfied for ANY l•( • •l•• •· •3.41!1• •r•d•ro•p•u•s•o•c•o•rd•. •••••• 
REASON !except misuse or improper
handling). return it. packed in the De alers inq1 ries invited 

WARRANTY 
We offer you a I 20 day unconditronal 
warranty on parts and labor against any 
defect in materials and workmanship. In 
the event service. for any reason. 
becomes nescessary. our seNice depart· 
ment is fast. friendly and cooperative. 

100% TESTED 
AEROCOMP Disk Drives are completely 
assembled at the factory and ready to 
plug in when you receive them. Each 
drive rs I 00% bench tested prior to ship­
ment. We even enclose a copy of the 
test checklist. signed by the test techni ­
cian. with every drive. AEROCOMP 
MEANS RELIABILITY!! 

ORDERNOWll 
To order by mail. specify M odel 
Number(S) of Drive. cable. etc. (abovej. 
enclose check. money order. VISA or 
MASTERCHARGE card number and ex­
piration date. or request C.O.D. ship­
ment. Texas residents add 5% sales tax. 
Add 5 5 .00 per drive for shipping & handl· 
ing (Cont. US). Please allow 2 weeks for 
personal checks to clear our bank. No 
personal checks will be accepted on 
C.0.D. shipments-cash. money orders or 
certified checks only. You will receive a 
card showing the exact C.O.D. amount 
before your shipment arrives. Be sure to 
include your name and shipping address. 
You will be notified of the scheduled 
shipping date. Your bank credit card will 
NOT be charged until the day we ship.II 

original shipping container. fo r a full re- -' -~~ ...~rn~ 
fund. (Hardware only Speoal packages W iii De pmra1edl 	 all:,V'9V I r 
We have complete confidence in our pro-	 Redbi rd Airport, Bldg. 8$579.oo ducts and we know r ou will be satisfied! 
ORDER TODAYll 	 P. 0 . Box 24829 

Dallas, TX 75224 .,52 
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Epson Airfoils 

by Bob Boothe 

Are you tired of laboriously plotting airfoils 
by hand? Use this program with your 80 and 
an Epson printer to make it fast and easy. 

Besides being interested in com­ computer offered an ideal tool to use in 
pu ters, I am also a weekend flyer-o f the experimentation with var ious wi ng 
radio-contro lled model aircraft. The shapes. Airfoil data is widely avai lable 

STATIO UPPER LOWER 
VALUE SURFACE SU RFACE 

I 0.00 0.000 0.000 
2 1.25 0.950 - 0.950 
3 2.50 1.310 - 1.310 
4 5.00 1.780 - 1.780 
5 7.50 2.100 - 2.100 
6 10.00 2.340 - 2.340 
7 15.00 2.670 - 2.670 
8 20.00 2.870 - 2.870 
9 25.00 2.970 - 2.970 

10 30.00 3.000 - 3.000 
11 40.00 2.900 - 2.900 
12 50.00 2.650 - 2.650 
13 60.00 2.280 - 2.280 
14 70.00 l .830 - 1.830 
15 80.00 1.3 10 - 1.3 10 
16 90.00 0.720 - 0.720 
17 95.00 0.400 - 0.400 
18 99.00 0.060 - 0.060 
19 100.00 0.000 0.000 
20 100.00 2.000 - 2.000 

Table I. NACA 0006 Airfoil 

in tabular form (see Tables 1- 5), but 
the conversion of this data in to a usable 
pattern is a time-consuming job involv­
ing the accurate plotting of perhaps 50 
poi nts to an exact scale for a single 
wi ng rib. Also, if the aircraft is to have 
anything other than a perfectly straight 
wi ng, as many as 10 or more different 
sizes of ribs might be needed. The 
design job, done manua ll y, could 
quickly get out of hand. 

Getting Started 

To do the job on the computer, the 
firs t thing we must decide is what size 
to make the field for plotting the air ­
fo ils. For most model aircraft a chord 
of about JO inches is adequate, and fits 
nicely on a sheet of 8.5-by- 11-inch pa­
per . The printer used for this work is 
an Epson MX-80 wi th the Graftrax op ­
tion . T his machine has a nine-wire 
head, which is rather handy because we 
can address eight wires with one data 
byte in the graphic mode. In the vert i­

cal direction the Epson prints at 72 
dots per inch. If we use 95 rows of dots 
at eight per row, the vertical size of our 
field is 10.55 inches ((8 x 95)/ 72 = 
10.55). 

The program ru ns on a 48K disk 
machine and after a llowing room for 
Di sk Basic, the machine-language 
line-plotting program, and a medium­
sized Basic program to process the 
tables of data, about 32K of RAM is 
left over that can be used as a storage 
bu ffer for the fie ld. Horizontally, if we 
use 340 columns of dots the fi eld takes 
32,300 bytes. (That's 258,400 in­
dividual points at eight per byte .) 
Horizontal spacing is at 60 dots per 
inch, so our field turns out to be 10.55 
inches high by 5.66 inches wide-a 
rather generous area. 

The Program 
T hat Does the Work 

Now that we have established a field 
size, the next step is to set up the ma-

The Key Box 

Model I 
48K RAM 
Disk Basic 
2 Di. k Drives 
Epson MX-80 with Graflrax 
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chine-language program. As men­
tioned earlier, the basis o f this work is 
a line-plotting program. You can find 
it starting on page 139 of the May, 
1981 80 Micro. For the present version 
see Program Listing I . Even though 
the program is intended to run in Disk 
Basic, three of the disk commands 
have been redefined to be used for en­
try to the machine-language routines. I 
prefer· this method of entry over USR 
calls since it seems to be more reliable 
and allows more flexibility in program­
ming. (See the April, 1981 issue of 80 
Micro, page 116.) Program conversion 
to Level 11 Basic, which only has a 
single USR call, is also much easier 
this way. 

The first three ORG statements in 
lines 200, 220, and 240 of the new pro­
gram enable the three disk commands 
while the rest of the program is load­
ing. Our 32,300-byte field buffer 
resides from 64635 down to 33235, 
which means that the machine-lan­
guage program should end at 33234 
(81 D2H). The ORG in line 260 takes 
care of this. 

The original program was written 
for the Base2 printer which has only 
seven wires, numbered top to bottom, 
as compared to the Epson which has 
eight addressable wires, numbered 
from the bottom up . Lines 1410- 1480 
set things up for the Epson . 

This can be compared to lines 1330­
1390 of the May, 1981 program. The 
routine PRTOUT starting at line 1570 
will not work on a Model Ill. The 
Model III still uses 37E8H for printer 

STA TIO UPPER LOWER 
VALUE SURFACE SURFACE 

I 0.00 0.000 0.000 
2 1.25 3.070 - 1.790 
3 2.50 4.170 - 2.480 
4 5.00 5.740 - 3.270 
5 7.50 6.910 - 3.710 
6 10.00 7.840 - 3.980 
7 15.00 9.270 - 4.180 
8 20.00 10.250 - 4.1 50 
9 25.00 10.920 - 3.980 

10 30.00 11 .250 - 3.750 
11 40.00 11.250 - 3.250 
12 50.00 10.530 - 2.720 
13 60.00 9.300 - 2.140 
14 70.00 7.630 - 1.550 
15 80.00 5.550 - 1.030 
16 90.00 3.080 - 0.570 
17 95.00 1.670 - 0.360 
18 99.00 0.160 - 0. 160 
19 100.00 0.000 0.000 
20 100.00 2.000 -2 .000 

Table 2. NA A 4415 A i((oi/ 
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status but to output a byte you must 
change line 1650 to an OUT statement 
to the printer port, or Call 03BH. 

Finally , there are a few bits of code 
worth looking at in lines 1780-1840. 
Line 1780 sends the escape character 
(27) to the printer, which in essence 
means " Interpret the following byte(s) 
as control codes." The 75 in line 1800 
sets the printer into the bit-image 
graphics mode, and the following two 
bytes define the number of dots to be 
printed per line. The I in line 1840 is 
the code for 256 clots, and the 84 in 
line 1820 is added to this to produce 
the desired 340 clots per line (256 + 84 
= 340). 

If any other details of this new pro­
gram need explanation, look up the 
May, 1981 article. All we have done is 
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adjusted the original to work on a new 
field size with a different printer. Per­
haps you have noticed that two of the 
original disk commands (Open and 
Close) have been changed. The original 
program was written for a 32K Level II 
machine without disk drives. The pre­
sent program is intended to run in Disk 
Basic and these two commands are 
needed for handling of data files. I 
have substituted Field and RSET since 
these are not needed for any other pur­
pose in this application. 

Getting Down To Basic 

From here on we will use only Basic, 
primarily because of the ease of editing 
and changing as our needs might dic ­
tate. The program AIRFOIL/BAS (see 
li sting 2) handles a ll our file-manage­
ment problems and does all the neces­
sary math to calculate the precise posi­
tion on the field of each point that we 
want to plot . 

The program is written in com­
pacted style, using the smallest line 
numbers possible, multi-statement 
lines, and eliminating spaces except 
where absolutely necessary. The sole 
reason for going to th is extra trouble is 
conservation of memory space. 

Only one frivolous excess can be 
found: the use of the down arrow to 
improve the readability of the listing in 
this compact format. Look at line 13, 
for example. You should type the 
down arrow after the colon following 
the 2 then type three spaces to get out 
of the line-number column and con­
tinue on . A second down arrow 
comes after the colon following ext, 
a nd so on . 

STATION UPPER LOW ER 
VALUE SURFACE SURFACE 

I 0.00 J .040 3.040 
2 1.25 5.400 1.860 
3 2.50 6.400 1.420 
4 5.00 7.800 0.910 
5 7.50 8.800 0.590 
6 10.00 9.600 0.390 
7 15.00 10.600 0.120 
8 20.00 11.300 0.010 
9 30.00 11.700 0.000 


10 40.00 11.400 0.000 

11 50.00 10.500 0.000 

12 60.00 9.130 0.000 

13 70.00 7.300 0.000 

14 80.00 5.200 0.000 

15 90.00 2.800 0.000 

16 95.00 1.500 0.000 

17 100.00 0.000 0.000 

18 100.00 2.000 - 2.000 


Table 3. C/ark - Y Ai1foi/ 



You've Cot 

TOTAL ACCESS© 

l speclallzlng In TRSSO & IBMl 

TO YOUR COMPUTER HARDWARE & SOFTWARE 
The complete line of Radio Shack products is NEEDS. CALL ROSE TODAY! available t hrough TA w it h standard RS limited 

1v•e got
* DISK DRIVES 

TA400 C40-TI . . . . . . . .. . .. . .. . . . $2B9 
TABOO cao-n.. . ..... .. .... .. .. 5399 
TA400 Fl ippy.... . ... . . . .. . . . . $319 
TABOO Flippy . .. . . . ....... . . . . $409 
TA400-2 Dual Head .. . ...... . . . $409 
TAB00-2 Dual Head .. . . .... .. . . $549 

complete wi th sliver enclosure & power supply. 
All TA Drives are MPI. 

* CABLES 
2-Drive ... . .. ..... . . . ... .. .. 523.95 

4-Drive ..... . ........... . ... $33.95 
Extender Cable . . . .. . ... . .. . $14.95 

* 	 BARE DRIVES 
TA400B ...................... 5249 
TABOOS....... . ... . ........... $349 
TA400B Flippy_... ... . .. . ... . . $269 
TA800B Fl ippy...... .. ... . .... $359 

* 	 EPSON PRINTERS 
MX80 . ... . .... . ... . . .. ... . $469.00 
MX80 F/ T . ... .. .. ......... $579.00 
MX100 . .. ... . . . . . ... . .. .. . $769.00 
Parallel Cables ....... . .. .. . . $9.95-T 
MX 70-BO Ribbons. . . . . . . . . . $9.95 

* 	 OPERATING SYSTEMS 
TRSDOS 2.3 Disk & Manual. ... $19.95 
LOOS . ..... . ..... . .. . . . .... $119 .95 
NEWDOS/BO . .. . . .. ... . .. . . $129.95 
DOSPLUS 3.3.3.30 . . . . ...... . 589.95 

*IRON 
bisk Drive Power Supply, 
Sing le . ... .. .. ... ... . . ....... .. $37 

Disk Drive case (Silvenand Base 519 
Diskettes (box of 10>... . . ... ... $25 

90 day warranty on DRIVES. Adel SS.00 f reight per 
drive in cont . U.S. UPS COD charge 51 .so.There 1s also 
a 1s day FREE TRIAL on TA drives. If not completely
satisf ied I'll rehmc:I your money !less shippingl . I'll 
rake exception to improper use or mishand ling. 

* RADIO SHACK COMPUTERS 
26-1061 Miii, LI, 4K. . . . .. .. . . . . $595 
26-1062 Miii, Lii, 16K.. . . . . . . . . . SB35 
26-1065 Miii, 4BK, 1 Drive . . . . . $1695 
26-1066 Miii, 4BK·2 or-RS232 . . $2099 
26-3001 4K Color computer... $31 s 
26·300216K w/ext. Basic... . . . $4BS 
26-3003 32K w I ext. Basic .. . . .. $566 
26-3501 Pocket computer.... S1BS 
26-4002 Mii, 64K, 1-dr.. . . ... . $32BB

* PERIPHERALS • Model I, II, Ill 
26-1140 OK Exp. Interface. . . . . 5299 
26-1140 With 16K Mem. Tstd/ 5349 
26-1140 With 32K Mem. Tstd / 5375 
26-1145 Ml RS232 W/Cable . . . . . . SBS 
26-114B Miii RS232 w/cable. . . . . SB9 
26·6001 M16,12BK,1DR. . . .. . . S4399 
26-6002 M16,12BK,2DR. . ..... $5099 
26-1172 o.c . Modem 1. . . .. . ... 5135 
26-1173 D.C. Modem II. . .... .. S199 
26-1206 CTR-BO Recorder... . . . . $51 
26-300B cc Joysticks, pr.. . .. . . . s21 
26-301013" Color Video . . . . .. . $353 
26-41 SO Mii B.4MB Disk . . . . . . . $3B20 
26·4151 Mii Hard Disk N0.2 . . . $2970 
16K 200nsec Memory Guar 1Yr. $29 

* OTHER PRINTERS & ACCESSORIES 
26-1158 Daisy Wheel II. ... . . . 51694 
26-1455 Acoustic cover... .. . . $339 
26-1447 Tractor Assy.... . .... . 5208 
26·1448 Sheet Feeder .... .. . s1111 
26-1165 Line Printer v . .. . . . . $1581 
26-1166 Line Printer VI. . . . .. . . 5986 
26-1167 Line Printer VII. .. . .. . $339 
26-1168 Line Print er VIII...... . $679 
26-1191 Flat Bed Plotter. . . .. $1695 
26-1195 Digitizer.... . .... .. .. $379 
ANADEX DP-9500, 9501 . . . .. . . $1295 
starwriter F10 Daisvwheel 51499 
Daisy Wheel Printer, 45cps . .. 51779 
Tractor f or above.. . ...... . .. $237 
Sheet Feeder for above... .. 51250 
26-130B Print er Stand .. . .. . .. . . SB8 
26-4302 Printer stand. . . . . . .. . $129 
26-1401 or 4401 Printer Cable.. $32 

HOT PRICES-CALL!! 

ROSE COES IBM 

ALL NEW DISK DRIVES 
FOR IBM PERSONAL 

COMPUTER 
INTERNAL & EXTERNAL 


ADD-ON DRIVES 

"FLIPPY" · or STD. 40-track 


* A&B INTERNAL DRIVES 
!First & second) 

Standard...... .. . . .. S249ea. 
!List 569.991 
Flippy ..... .... . . .. . . S269ea 
!Not available from IBMl 

Purchase your IBM PC without 
drives but with the disk drive 
controller/ adapter & cable 
and the Disk Operating 
System IDOSl and SAVE A 
BUNCH! 

* C&D External Drives 
!Third & fourth> 
standard . . . . . . .... . . S289ea 
"Flippy" .. ... . .... . . . S319ea 
complete wi t h matching 
case & power supply 

* 2 External Drive cable $23.95 

*"Flippy" allows fl ipping the 

diskette over & 

reading /writing to the back 

side. cuts diskette cost in 

half. No special diskette 

required . 


warranty. Call me for price and delivery. Ju_st 
cause you don·t see it don·t mean we a1n·t i~s~ 

ZENITH MONITORS 
12"' screen • Green PhOspher 
This is the one you have been wait ing 
for. 	Well built. works great w ith the 
model I. Also has 40/ 80 column switch so 
the Apple folks can use it. 90 day warran­
ty good Nationwide. Sell your old Model I· 
monitor and be the first on your block to 
have a "real"green screen. 
12" zenith Green Phos. Mon .. . . . ... .$135 
C3ble for Model I.. ....... . ... .. . . .. . .. $7, 

Why pay $344.99 For an IBM 
monitor when you can buy this 
one. Requires 21022 color / graphics card. I 

* RADIO SHACK SOFTWARE 
1have most all R/ S sof tware lnst ocK 
and it can be yours at 15% Off the 
R/ S retail price. Call me for the 
latest avai libil itv. 

Double Density 
Disk controller 
from Aerocomp 
C"DDC").....$139.95 
Make your Model I ruri in double 
density. The "DOC" has the most 
sophisticated data separation cir­
cuitry available. "DDC" is available 
With DOSPLUS 3.30 for a mere 
179.95.. RUN FOR THE PHONE! 

ORDER NOW! 
TOLL FREE 
800-527-3582 
Write or call ROSE TOLL FREE at 
1-B00-527-3582. Texas residents call 
214-458-1966. Please use the toll 
free lines for orders and literature 
requests only. Technical help or ser­
vice use the Texas line. Prices are 
mail order only. You pay by VISA or 
MASTERCARD, you can send check or 
money order !allow a couple of 
weeks for personal checks to clearl 
or order coo ewe ship coo·s cash, 
certified check or money order on­
lyl. Rose will take American 
money in Just about any form. Add 
freight !UPS where possible> on all 
orders.Texas residents cough up 5% 
sales tax. Allow 2·4 weeks for 
delivery. Order today - 1 need the 
money! 
Prices subject to change w ithout no tice. 

TOTAL ACCESS© 

P.O. BOX 3002 
RICHARDSON, TX 75080 
214·458-1966 ..a1 

*With purchase of Epson Printer 

Trademark Of PERCOM DATA co .. . "Trademark of LNW • TRS80 & Rad io Shack are trademarks Of Tandy corp, Copyright 1981 TOTAL ACCESS 
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RAT ­ MAZE MANIA 

New Arcade Game With 

Real T ime Graphics, 

Music and Sound Effects 

Object is to guide th e rat through 

mazes wh ich change randomly while 

an inte ll igent dog chases the rat. 

CAN YOU OUTWIT THE DOG??? 

$14.95 

• Music & Sound effects 

• H igh Scores saved with Disk Ver 

• A lpha Joystick compat ible 

•Tape vers ion req 16K L2, Disk Ver 

works with most DOS req 32K 

14.95 for tape and disk vers ion on 
tape. $2 .00 Shipping, CA add 6% tax 
When ordering specify Mod . I or Ill 

SHELBOY ENTERPRISES 
P.O. BOX 1757 MANTECA, CA 95336 

(209) 239-6775 ,,495 

*TRS-80 MOD ID/TRSDOS 
Gr OWNERS 

=t1R[Hspeed= 
*tm of TANDY Corp. 

Are your BASIC PROGRAMS 
much too SLOW? You don't 
have the time to make your 
own MACHINE LANGUAGE 
conversions? If we can agree 
that time is "$", particular­
ly in our BUSINESS applica­
tions, then this UNIQUE offer 
is just what you've been look­
ing for. We'll take your BASIC 
PROGRAMS and RE­
STRUCTURE, COMPACT and 
then CONVERT them into a 
SPEEDY MACHINE 
LANGUAGE PROGRAM.~~ 
an APPLICATION & 
DETAILS), send a S.A.S.E. and 
$1 for S&H to: 

R.N. da Silva, P.O. Box "P", 
Calexico, CA 92231 

In case you are wondering about the 
slight jaggedness of some areas on the 
plots, remember that we are plotting 
on a dot-matrix printer and the finest 
detail we can obtain i the size of one 
dot. At 60 per inch horizontally, dot­
to-dot spacing is 1/ 60 inch, or .0167 
inch. Vertically, the spacing is 1172 
inch or .0139 inch. We would say that 
we have a resolution of .0167 by .0139. 
In trying to plot a curve, the dots print 

STATION UPPER LOWER 
VALUE SURFACE SURFACE 

I 0.00 0.000 0.000 
2 1.25 1.058 - 1.058 
3 2.50 1.421 - 1.421 
4 5.00 1.961 - 1.961 
5 7.50 2.383 - 2.383 
6 10.00 2.736 - 2.736 
7 15 .00 3.299 - 3.299 
8 20.00 3.727 - 3.727 
9 30.00 4.282 - 4.282 

10 40.00 4.496 - 4.496 
II 50.00 4.336 - 4.336 
12 60.00 3.743 - 3.743 
13 70.00 2.856 - 2.856 
14 80.00 I.805 - 1.805 
15 90.00 0.738 - 0.738 
16 95.00 0.280 - 0.280 
17 100.00 0.000 0.000 
18 100.00 2.000 - 2.000 

Table 4. NAC09 Tip A itfoi l 

STATION UPPER LOWER 
VALUE SURFACE SURFACE 

I 0.00 0.000 0.000 
2 0.42 0.970 - 0.870 
3 0.66 1. 176 - 1.020 
4 1. 15 1.491 - 1.290 
5 2.39 2.058 - 1.700 

6 4.88 2.9 19 - 2.270 
7 7.37 3.593 - 2.700 
8 9.87 4. 162 - 3.120 
9 14.90 5.073 - 3.720 

IO 19.89 5.770 - 4. 170 
II 24 .91 6.300 - 4.500 
12 29.92 6.687 - 4.740 
13 34.94 6.942 - 4.870 
14 39.96 7.068 - 4.910 
15 44.98 7.044 - 4.840 
16 50.00 6.860 - 4.654 
17 55.02 6.507 - 4.320 
18 60.03 6.014 - 3.860 
19 65.04 5.411 - 3.355 
20 70.05 4.715 - 2.770 
21 75.05 3.954 - 2.160 
22 80.05 3.140 - 1.544 
23 85.05 2.302 - 0.950 
24 90.03 1.463 - 0.426 
25 95.02 0.672 - 0.040 
26 100.00 0.000 0.000 
27 100.00 2.000 - 2.000 

Ta/Jle 5. NACA 65 1-212 A itfoil 

in a given row or column until the 
calculated position changes by one full 
increment. When you stop and think 
about it, the computer plots every 
single point that lies exactly on the 
calculated line. It is a simple matter to 
make a template from the plotted data 
by tr imming so that the outline just 
touches the high points. 

How It All Works 

The first six POKEs in line 2 initia lize 
the three disk commands, Line, Field, 
and RSET. The other two set memory 
size so the Basic program won't wipe 
out any of the machine language and 
other information stored in higher 
memory. Line 3 is a simple check to 
make sure that the machine-language 
program is loaded before we go any 
further. 

After some housekeeping, the file 
DATALIST/ TXT is input from disk . 
Next, a list of all data files on the disk 
is printed at the top of the screen for 
reference (line 13). This is a nice fea­
tury to have in a program li~e this. 
How often have you wanted to input a 
file but couldn't remember exactly 
what you had called it? The file 
DATAUST/ TXT is updated auto­
matically as new files are added from 
the keyboard. The title for a file is in­
put in line 19, as N$(D). When it comes 
time to update DATALIST/ TXT, a 
subroutine in line 55 converts N$(D) to 
a suitable filespec that keeps the ma­
ch ine happy, but retains your title 
for use in update of DATAUST/ TXT 
in Line 23. 

On With The Plot 

Tables of data for various ai rfoi l 
sections are available from a variety of 
sources. Tables I, 2, 4, and 5 are based 
on NACA data frequently quoted in 
engineering handbook s (Marks), 
books on airplane design (R I C 
Modeler's Handbook of Gliders and 
Sailplanes, by George Siposs), and 
various monthly publications aimed at 
the model builder (R IC Sportsman, 
RIC Modeler, and so on). 

Table 3 was copied from some data 
scribbled on the back of an envelope 
(source unknown). The tables are 
presented here only for the purpose of 
demonstrating the plotting functions 
and no claims are made for their ac­
curacy or recommendations made for 
thei r use. All values in the tables are 
given in percent of chord length . Sta­
tion 0 is the leading edge, the station 
100 is the trailing edge. In the case of a 
more or less symmetrical airfoil, the 
upper surface ordinates have positive 
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LNW-Doubler 5/8 $205.95LAZYWRITER 
Includes Dosplus 3.40 Latest Version Model 1/111 $159.95 

SOOPER SPOOLER -by compulink 
16K Parallel 1/0 Unit .. . .. .. . ... . . .. .. .... $334.95 
46KMemory Opt. $149.95 Serial 1/0 Opt . $89.95 
Complete Unit· All Opt ions $549.95 

146-03 25th Road .... is1 

Flushing, New York 11354 
10~0~.~~M (212) 445·7124 10A~-~PM 

.,. See List of Advertisers on Page 455 

Disk 
22.45 
22.45 
22.45 
22.45 
22.45 
22.45 
26.95 
34.95 
17.95 
34.95 
17.95 
20.95 
17.95 
17.95 
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This graph was produced with less than two 
dozen keystrokes on a TRS- 80 Model I w11h 
EPSON MX-80 printer plus GRAFTRAX 

YOU CA DO IT TOO WITH AUTOPLOT. the 
sensatronal automatic curve plotter wntt en 1n 
BASIC • last machine language 

• Plot lunct1ons y =l!x), x =f(y). or x =f(v) . y =g(v) 
• Plot data from eyboard or disk fil e 
• Linear or loganthm1c presentation 
• Numenc integration or d1fferent1ation 
• Automatic scahng and labelling ol axes 
• 4 d1flerent pnnt sizes and lormats 
• Many more leatures 

AUTOPLOT for TRS-80 
(Model I or 111 w ot h 48k , t disk drive) 
on disk with 40 page manual . . .. $79.50 
AUTOPLOT for LNW-80 
( •Hi-Res video graphics) . . . . . . . ... . $99.50 
CA. res1den1s add 6% sales tax 
Phone orders. VISA and MASTERCARD welcome 

MENLO SYSTEMS ..- 52·1 

3790 El Camino Real. Suite 221 

Palo Alto, CA. 94306. Tel . (415) 327-7424 


TR S· BO 1M o t Tandy Co1s:i M.X · S.0. GRAF TRAX'. fM o t EP SO N Inc 

II'." you alfeadc:'f have 
an Atari .Jo'-J :s-t;ck, 
;iou CO 11 tHe •to., your 
IR5 80 \lilth our kit . 

JOY STICK KIT 
Without Joy Stick Model I/ Ill . .. ...... $15.95 
With JoyStick Model I/ Ill ......... .. .. $26.95 

-Be Your Own SYSOP !!!!! ­
Bu11et·80 Bulletin Board Model I . .. . . . $130.00 
Bullet-80 Bulletin Board Model Ill .. .. . $150.00 
Screen Artis t II-Create Graphics. 
Save As Basic Routines .............. $32.95 
Pamk·New From Fantastic Software 
Modell/ 111 Disk .. .. ................. $24.95 
Panik·Model I/Il l Tape 16K....... . .... $19.95 
Bou nceoids-New From Cornsoft 
Model I/ Ill Disk ... . . . ... $19.95 
Bounceoids·Model I/ Il l Tape. . . .. . ..... $15.95 

We Al so Have In Stock AFULL LINE Of Software 
From ALL The Major Houses. 

Please Call For Informat ionAbout Any Produc ts. 
After-Market Computer Gallery~ ,,,. 2s1 

P.O. Box 993 
14 Summit Street (Mail Order) • 
l Franklin Street (Retail Outlet) ~ 

Voice Line - 203 743-1299 ­
Bullet -80 Computer Line - 203 744-4644 
O.nbury, CT 06810 (300/ 1200 Baud) 

'A Di,.sionOf Co mpuler Services Of Danbury 

values and the lower surface ordinates 
are negative. For the flat-bottomed 
Clark-Y, all values are positive . 

Lines 100- 106 of Li ting 2 were used 
to print Tables 1- 5. If you wan t to print 
a similar table, pre s brea k and enter 
GOTO IOO. If you want to use this fea­
ture frequen tly, acid the following to 
line 14: (5) Print a data table . Then acid 
, 100 to the end or li ne 17 . 

Once we have input a data table and 
a few parameters such as number of 
ribs to be plotted , lengths, and so on, 
the program must calculate the room 
needed to plot each rib. In line 26 the 
maximum upper o rdinate and the max­
imum lower ordinate are found (MU 
= Max. Upper, ML = Max. Lower). 
In line 29, the total number of dots in 
the horizontal direction needed to plot 
the rib is calculated (E). Line 30 takes 
care of inverting the plot for every 
other rib . 

We then calculate the horizontal 
coordinates of the first two points on 
the upper sur face (XI, X2), and then in 
line 37 the vertical coordinates (YI, 
Y2). A GOSUB 46 gets a line between 
the two points just defined stored in 

/ '\ /' '\ 

\\ I 
\, 

\ 

11J 
I 
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\ 
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Fig. 2. Progressive A irfuils-Root Section: 

NACA 44 15; Tip Section: NACA 0006 


the field buffer. Note at the start of line 
54 is the simple command, Line. As the 
Basic program reads this command, a 
jump is made to memory location 
808AH (36874), the start of the Line 
subroutine. (See Program Listing I, 
lines 390- 1400.) This is a good illustra­
tion o f the simplicity o f this method for 
access to machine-language routines. 

While a ll this is going on, a li ttle 
bookkeeping is done on the screen . A 
pair of < > characters are printed 
each time a line increment is drawn to 
the field buffer. If you place an AM 
radio close to the keyboard you will 
hear a wondrous array of sounds. 

When all the points are calculated or 
when there is no more room in the field 
buffer, the program branches to line 45 
where the RSET command causes a 
jump to memory location 8192H, the 
start of the routine to output the con­
tents of the fie ld bu ffer to the prin 1er in 
bit-image format. 

The process seems slow compared to 
normal printing speeds . In the graphics 
mode the printer always prints in one 
direction only, to help ensure the best 
possible column al ignment. Also, be­
cause the buffer in the printer simpl y 
cannot hold enough data for a full line 
of dot graphics, the head must make a 
second pa on each line. The net resul t 
is a speed roughly one-fourth that of 
normal. 

Paper positioning is critical with thi s 
program since the field takes up vir­
tually the complete page. Wi th the 
power switch on the side of the printer 
turned off, move the paper so the top 
of a page is just even with the top of the 
ribbon. This gives a margin of about 
I / 4 inch top and bottom. If yo u are 
plotting more than one page, the paper 
must be adj usted this way for each new 
page . With vertical printing set at 72 
dots per inch the prin ter cannot keep 
track of the top of the form. 

Progressive Airfoils 

The program allows you to load a 
pair of data fi les-one for the root sec­
tion, and one for the tip . Figure 2 
shows a et of ribs with a rather th ick 
semi-symmetrical airfoi l at the root 
and a thin fully symmetrical shape al 
the tip. This is more or less the plan for 
the old C-47 of World War IL 

As each rib is plotted, points are cal­
culated for both root and tip sections 
and, fro m these, poims for the rib are 
calcul a ted by interpola ting values re­
la ted to the po itio n of the rib on the 
wing. The result is a wing wi th a con­
stantly changing airfoi l shape from 
root to tip. 
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Some interesting intermediate air ­
foil sections result from using two sec­
tions with very different shapes- like 
the flat-bottomed Clark-Y at the root 
and the symmetrical NACA 65 009 for 
the tip ( ig. 2). One word of caution: 
The data tab les for both sections 
should have the same number of sta­
tions, and the same station values. 
Table 4 is an edited ver ion of the 
NACA 65 009 data set up to match the 
Clark-Y. Table 5 is more typical of the 
type of data that you will find for some 
of the newer sections. 

There are several closely spaced sta­
tions in the critical leading-edge area. 
This leads to a better definition of the 
nose part of the section . Figure l was 
plotted from this data. Each data table 
has two tations with a value of JOO. 
This is a feature that I always add to a 
table, and the purpose is to draw the 
little hash mark at the trailing edge of 
each rib to define thi point exactly 
when cutting out. 

I usually use these plotted sections in 
one of two ways: Fir t, for balsa wood 
ribs, I make copies and then transfer 
the pattern to the wood u ing an elec­
tric iron. The first cut I make is at the 
hash mark. Second, the plot can be 
glued to a piece of thin metal or For­
mica, trimmed to shape, and used as a 
master template in hot-wire cutting of 
foam wing core . 

Other Applications 

ot everyone is going to get excited 

about plotting airfo ils, but fort unately 
the Basic program can be easily changed 
and adapted to do all sorts of plotting. 
As used wi th the mach ine-language 
program FOILEXEC/ OBJ, the sys­
tem run rather tight on memory . You 
wil l find that you can manage six or 
eight data tables before running into 
memory constraints. Thi is no prob ­
lem when using the system as written to 
plot airfoil sections. If you want to 
store more than this, switch to another 
data disk. The fir st time you run the 
program you will create a new DAT A­
UST/ TXT file . 

If you decide to adapt th is program 
to another use that will require more 
space for the Basic program, you can 
get this space by changing the fi eld 
size. For instance, a six-inch-square 
field (432 vertical by 360 horizontal) 
takes about 20K bytes of memory . The 
key lines of Listing 1 that will need 
revision are 260, 1260, 1270, 1500, 
1510, 1520, 1760, 1820, 1860, and 
1990. 

As for the Basic program , all you 
have to do is calculate the X and Y 
coordinate for a pair of points (X I , 
X2, YI, Y2) and then execute the com­
mand Line. When ready to print, exe­
cute RSET and to clear the field for a 
new plot, execute Field . • 

Bob Boothe (4651 Bro wndeer 
Lane, Rolling Hifls Estates, CA 
902 74) is study ing compw er engineer­
ing at the Univ. of CA, San Diego. 

Pro11.ra111 Lis ti1111. I 

00100 ; ..•• "FOILEXCC" •••. 
00110 
00120 ; LINE DRAWING ROUT I NE FOR " EPSON " 
00130 ;MX-80 PRINTER WI TH "GRAFTR/IX" ROM 
00140 ; AND TRS- 80 MOD I ••. 48K DISK BASIC 
00150 
00160 ;TH I S VERSION DEF I NES A RECTANGU LAR FIEW 
0017 0 ;760 DOTS HIGH BY 340 DOTS WIDE . (10 . 55 " X 5 . 66 " ) 
001 80 
00190 ; BOil BOOTHE 1 2/ 20/81 REVISED 01/25/ 82 

41 A3 00200 ORG 168 04-1 ; LINE LOCATION 
41 A3 C38A80 0021 0 J P LINE ; AUTOMAT IC ENABLE 
4179 00220 ORG 16762-1 
4179 C3 71 81 00230 JP FI ELD 
41 85 00 24 0 ORG 1677 4- 1 
41 85 C39281 00250 JP RSET 
8072 00 260 ORG 32882 ; SO END IS BELOW 33235 
8072 0000 0027 0 STARTX DEFW 0 ; RESERVE 4 BY TES 
807 4 0000 00260 DEFW 0 ; FOR EA . VARIABLE 
8076 0000 00290 STARTY DEFW 0 
807 8 0000 00 300 DEFW 0 
807A 0006 00310 ENDX DEFW 0 
807C 0000 00320 DEFW 0 
B07E 0000 003 30 ENDY DEFl-1 0 
8080 0000 00340 DEFW 0 
6062 0000 0035 0 DI RX DEFW 0 ; LEAST SIGNIFICANT 
8084 0000 00 360 DErl-1 0 ;MOST SIGNIFICANT 
8086 0000 003 70 DIRY DEF\'1 0 
8088 0000 0038 0 DEFW 0 
808A D9 00390 LINE EXX SAVE REGISTERS 
8086 2A7C80 0040 0 LD HL , ( ENDX+2) GET END OF X POINT 
808E EDSB74 80 00 410 LO DE, (STARTX+2) STl\RT OF X 
80 92 B7 00 420 OR A RESET CARRY FLAG 
80 93 ED52 00430 SBC HL , DE FIND DIFF ERENCE 
8095 228280 0044 0 LD (D I RX) , HL 

L1s1mg 1 Continues 
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A Newsletter fo r Lawye rs 
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U.S. Virg in Islands 
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For Lawyers Using 


Radio Shack Computers 
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Call Toll Free: 

800-821-6129 


A New Mo nthly Newslett er 
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Send $28 For A 
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Lexington, S.C. 29072 


TRSDOS EnhancementWI LD Use "wild - card" 
file names with your DOS com­
mands (APPEND, COPY, DIR, KILL, 
LIST, etc.) • Select files based 
on character strings, position , 
type, ...• Non scroll i ng display 
•"Al 1 except " switch • (Yes, No, 
Quit , Go) processing control s • 
Example: Delete all files except 
those with a 2nd l etter of "D", 

WILD 	 KILL -!D*:l 
Model 3 disk $25 

Sound & GraphicsEFFECTS Effects Editor 
Add high speed graphics & sounds 
to BASIC programs • Create/Edit 
effects & save them in RAM or on 
disk • Screen portions saved and 
recalled to any l ocation • 3 re ­
cal l modes (replace , add, and 
erase) • Text & special character 
suppor t • Sounds generated with 
cassette port • User specified 
tones and durations • Screen for­
matted input rout i nes provided • 
Demo programs and a two player 
game i ncluded • BK+ machine code 
editor with 2K run time module • 
32K and 4BK version on same disk 
Manual $5 , with Model 3 disk $39 

Send SASE for more information 
Else check or money order to : 

v 350 
Ledford Computer Services 

23007 La Pierre Drive 
Mountlake Terrace, WA 9B043 

'TRSDOS is a TAND Y Corp. Trademark 
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• Church Contribution System 
designed to simplify and facilitate the tedi ­
ous chore ol recording envelopes. Provides a 
variety ol reports . Maintains its own data­
hies. On ly $150 

• Data Base Manager
designed to help organize all your data and pro­
vide you with meaningful reports. Add or delete 
any information. New tiles can be created and 
old onlormatoon transferred. Only $150 

• Single Entry Ledger 
designed as an uncompl icated control ol 
finances for home or small business. Add . de­
lete . edit at any time. Co mpatible with 
MM. 	 ~~ ~5 

Write or phone tor complete software pnce list. 

UNIVERSAL ! 
DATA ~ 

RESEARCH 2457 Wehrle Drive 
INC . Amherst . NY 14221 

716/631 -3011 
.,...417 

L--------------------~ 

~ayday. 
BELP t1h1y proqr4m... fNEWDOS·60 .. returns Into. from m1rnuol 
m mini pooe d1spl.:iy ... mod . l & llf...d1slt ... con be> user 
mod1hed ... dnlt p r ice includes 
•h1ppmq 	 . • 16. so 

" 11.AYDAY'' modem pr09Ta.m'' 
FM~u:-es 4uto log on. 38 K buffer, DOScmdJ, echo, M'I tMromf"ters , 
prmler togqle, v.·orm res-ton , '.'OTLdble !rdnsmm11cn spct..od.RS·232 
lOQQlt•. spec. chuacten (keyboa rd). tl'v1cw Her. Md MORE 
Run.ru ng r:ow under T NE\Y OOS. "TRSOOS ond wi ll be ovadoble 
!or others Jeon. In1roductory s pccud .. (including 
sh 1ppmQ) . . . SJ!.50 
will mclude the SOURCE LISTING on !he disk lot 161.50 

t"l lpalman Muk 1 •od••" 
Very compdct and l.'dSY lo use w11h !he MAYDAY modem software. 
ThH 300 ~·.Jd modem con c~rote with 9 volt ho1utr}' t yst('m or wt!h 
op11onal AC odopHH (S7 .50} ond ou:o:nottco!ly detects the come-r 
11qn4l tor onqma te or ans....·er There 1s a built in RS-232 coblc and 
connector to your compt.iler ond with :h~ .. MAYDAY modt>m·· soh· 
WMr> you'~ in business Modu lo: telcp~one connoc1s required. 
Pr1c€' includes ah1pp1nq 199.95 
Pacuqt:- pnc o! MA YDAY rnoc!~m sol twa:e PLUS tho!> Mad: l 
moO"m unil PLUS 1he AC adap:"'r PLUS shtppmq •...·11h1r. lh(' contm. 
u 5 11 29.95 

Atlow 2 wks./pers. checks ...Wis. residents add 5% tax 

MAYDAY Softwa re 

Posl O ffice Box 66. Rock CrHk Road . Phillips, Wltcotuln $455$ 


(71 Si 339-3966 


~407 

Save Grief & Aggravation 
-Know Before You Buy­

READ 

"Consumer Protection for 
the Microcomputer Owner" 

COVERS: 
1. Preliminary Considerations before Buying 
2. 	Leg al OiHerences between Mail Order and 


Local Store 

3. 	Pitlalls and Protection ol Pay ing by Cash. 


Check. Credi! Card, e1c. 

4. Wh at a Warranty Really Is 
5. How to Com pl ain Ellectively 
6. 	How to Legally Reject and Revoke 


Acceptance ol Goods 

7. Miscellaneous Hinis and Suggestions 

ONLY $15 Pool Paid (COD $3 Extra) 

Send Check or Money Order to 

L. J. KUTTEN , ATTORNEY 

201 South Central 

P.O. Box 16185 


St. Louil (Clayton). MO 63105 

314-721-6644 


Mo. Rn ldent1 Mid .f..82S'lt tel• IU: 

Compuserve ID • 70655.376 Source 10" TCK092 

..,. 444 

Listmg 1 Contmued 

8098 CB7C 00450 BIT 7 , H ; rs RESULT NEGATIVE 
8091\ 
809C 

2805 
21FFFF 

00460 
00470 

JR 
LD 

Z, DX0 
HL , - 1 ; YES , MAKE MSW NEG 

809F' 
80Al 

1803 
210000 

00480 
00490 DXO 

JR 
LD 

POX 
HL , 0 ; NO , Ml\KE MS\·1 0 

80114 
801\7 

226480 
21\8080 

00500 
00510 

POX LD 
LD 

(DIRX+2) , Hr, 
flL , (ENDY+2} ; REPEAT ABOVE FDR y 

80M ED5B7880 C0520 LO DE , ( STl\RTY+2) 
801\E B7 00530 OR A 
801\F' ED52 00540 SBC HL , DE 
80Bl 228680 00550 LO (OIRY) , HL 
80B4 CB7C 00560 BIT 7 , H 
8066 2805 0057 0 JR Z, OY0 
BOBS 21FFFF 00580 LO HL , -1 
BOBB 1803 00590 JR PDY "1 

80BD 210000 00600 OY0 LO HL , 0 
BOC0 228880 00610 POY LD (OIRY+2) , HL 
80C3 2A8280 00620 LO HL , (DIRX) 
80C6 ED5B6680 00630 LO OE , (DIRY) 
60CA 
80CB 

7C 
E680 

006 40 
00650 

LO 
l\NO 

A, H 
80H ; PUT BIT 7 OF' H IN B 

S~CD 47 00660 LO B, A 
60CE 7A 00670 LO A, O 
60CF E680 00680 ANO 80H ; PUT BIT 7 OF 0 IN C 
8001 
8002 

4F 
CB25 

06690 
00700 SHIFT 

LO 
SLA 

C, A 
L ; EXPAND DIRECTION UNTIL 

8004 CB14 00710 RL H ; BIT 7 CHANGES 
8006 CB23 007 20 SLA E ; THIS GIVES Ml\X . SPEED 
8008 CB12 00730 RL 0 
60DA 7C 007 40 LO A, H 
60DB E680 007 50 ANO 8011 
6000 BS 00760 CP B 
80DE 2008 00770 JR NZ , OSHIFT 
80E0 7A 00760 LO A, O 
SUE! E660 007 90 ANO 6011 
80E3 89 00800 CP c 
80E4 2002 00810 JR NZ , OSH I FT 
80E6 l6EA 00820 JR SHH'T 
80E6 228260 00830 DSltIFT LO (DIRX) , HL ; DONE SHIFTING SO STORE 
80EB E0538680 00840 LO (OIRY) , DE 
80EF CD3C61 00650 NXTBLO CALL SET ; SET lST POINT 
80F2 AF 00860 XOR A ; RESET CARRY FLAG 
80F3 2A7C80 00870 LO HL , ( ENDX+2) 
60F6 
80F1\ 

E05B7480 
ED52 

00880 
00890 

LO 
SBC 

OE , ( STARTX+2) 
HL , OE ; DOES START =ENO YET 

60FC 2630 00900 JR Z, MAYBE 
80FE 2117280 00910 NO TY ET LO HL , (STARTX) ; ADO DIRECTION TO START 
8101 ED5B8280 00920 LO OE , ( DIRX) 
8105 19 00930 ADO HL , DE ; ADD LS\; ' S FIRST 
8106 227280 00940 LO (STARTX) , HL 
8109 2A7480 00950 LO HL , (STARTX+2) 
810C EDSB8480 009f0 LO DE , (OIRX+2) ; (OIRX+2) SHOULD BE 0 
8110 EDS/\ 00970 ADC HL , OE ; ADD CARRY FROM LSW ' S 
8112 227480 00980 LO (STl\RTX+2) , HL ; REPEAT FDR Y' S 
8115 2A7680 00990 LO HL , (STARTY) 
8118 ED5B8680 01000 LO OE , (OIRY) 
811C 19 01010 ADO llL , DE 
8110 227680 01020 LO (STARTY) ,HL 
6120 21\7 680 01030 LO llL , ( STARTY+2 ) 
6123 E05B8860 01040 LO DE , ( DIRY+2) 
8127 EDSA 01050 ADC llL,DE 
8129 227880 01060 LO (STARTY+2) ,HL 
612C 16Cl 01070 JR NXTBLO 
812E B7 01080 MAYBE OR A ; l\RE Y' S ALSO EQUAL 
812F 21\8080 01090 LO HL , ( ENDY +2) 
6132 ED5B7 880 01100 LO DE , (STARTY+2) 
8136 ED52 01110 SBC HL , DE 
6138 20C4 01120 JR NZ , NOTYET ; NO , GO Bl\CK ANO FINISH 
813A 09 01130 EXX ; GET BACK OLD REGISTERS 
813B C9 01140 RET ; RETURN TO PROGRAM 
813C 0600 01150 SET LO 13 , 0 ; ROUTINE TD SET A PCINT 
813E 2A7880 01160 LO HL , (STl\RTY+2) 
8141 110800 01170 LO OE , 6 ; GOING TO DIVIDE BY 6 
8144 B7 01180 OR A ; RESET CARRY FLl\G 
8145 ED52 01190 DIV? SBC HL , DE ; DIVIDE BY SUBTRACTION 
8147 3803 01200 JR C, OONOIV 
Bl49 04 01210 INC B ; COUNT THE 7 ' S 
614A 18F9 01220 JR DIV? 
814C 19 01230 OONDIV 1\00 HL , DE ; PUT BACK Ll\ST 7 
8140 40 01240 LO C, L ; PUT REMAINDER IN c 
614E 04 01250 INC B ; SO B ISN ' T 0 
81 4F 115401 01260 LO OE , 340 ; 340 BYTES PER LINE 
81 52 217F80 01270 LO llL , 33235 - 340 ; COMPENSATE FOR (INC B) 
8155 19 01280 MULT ADO HL , DE ; AD D 340 FOR EACH LINE 
8156 10FO 01 290 OJNZ MULT 
8158 E05B7460 01300 LO OE , (STl\RTX +2) ; GET X COLU MN 
815C 19 01310 ADO HL , OE ; MAKE ADDRESS 
8150 41 01320 LO B, C 
815E 04 01330 I NC B ; SO B DOESN ' T EQU AL 0 
61SF 116881 01340 LO DE , TABLE- 1 ; COMPENSATE FOR (INC B) 
8162 13 01350 FI NOT INC DE 
8163 rnFo 01 360 OJNZ FI NOT ; FIND LOCATION IN TABLE 
Bl65 lA 01370 LO A, (DE ) 
8166 B6 01380 OR (HL) SET TH AT BIT 
6167 77 01390 LD (!IL) , II STORE 
816 B C9 01400 RET FINALLY DONE 
8169 60 014 10 TABLE OEFB 80H BIT 0 
816A 40 01420 DEFB 40H BIT 1 
816B 20 01430 DEFB 201l SO ON 

Llslmg 1 Conmwes 
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YOU IDN'T NEED A 

RADIO SHACK FRANCHISE TO 

CASH IN ON MODEL II SALES. 


It's true, all you have to Tha t's why we're backing 
do is carry the DOSPLUS II it with an impressive 
operating sys tem for TRS-80 multi-publication national 
Model II users. adve rtising campaign that 

includes co-op advertising, toll -freeDOSPLUS II outperforms the 0. E. M. 
dealer hot lines, 48 hr. phone in pro DOS with an ultra sophisticated operating 

cessed orders, liberal return policy, easysystem that is five or more times fas ter, more 
reliable and tota lly compa tible wi th a ll s tandard 
business orientated software that's designed for 
use with the Model II. 

The result is a unique computer/operating 
system that far exceeds manufacturers 
specifications with more potentia l and capacity 
to handle any business needs . Which in turn 
means increased sales for you. 

The OOSPLUS II is a winner, there's abso­
lutely nothing available like it. The popular­
price tag will almost certainly guarantee a high 
sales turnover. 

updates and a terrific sa les margin. Al l together 
DOSPLUS 11 spe lls success. And as a DOSPLUS 
dealer you're carrying the la test state ot the art 
innovations in software technology, that meets 
tomorrow's business needs today. So who needs 
a franchise? Cash in today. Carry DOSPLUS II 
the ultimate operating system for the TRS-80 
Model II. 

DOSPWS 
DOSPLUS lirst In quality! First In the industry! 

•Radio Shack is a tra demark o f Tandy 

taJdEHSliillFT MICRO SYSTEMS SOFTWARE, INC . 
A Division of Breeze/QSD, Inc. 4301-18 Oak Circle 
11500 Stemmons Fwy., Dallas, Texas 75229 Boca Raton, Fl 33431 
To order call toll free 1-800-527-7432 To order call toll free 1-800-327-8724 
For product in formation (214) 484-2976 For product information (305) 983-3390 
Micronet 70130, 203 ..-61 .-384• 
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ABS Suppliers 
3352 Chelsea Circle 
Ann Arbor, Ml 48104 

(313) 971 -1404 

817 TAPE OPERATING SYSTEM will let you 
• Save & Load programs 6X faste r than Model-1 . 
• Save & Load Data Arrays over 800X faster. 
• Backup standard System tapes that load-n ·go. 
• Certify casse tte tapes for 817 use. 
$14.95 Specify Model 1/3 , 6K/32K/48K RAM. 
Inexpensive Upgrades available. 3rd yea r of sales. 

817 DISK/ BAS is a Disk vers ion. Leis you save an y 
disk file lo cassette al 3000 baud. Inexpensive way 
to backup your fi les. Works with an y DOS. Includes 
tape certllie r. Requi re s 32K RAM·up. 
$14 .95 Specify Model 1/3. 

WORDSM ITH Word-processing progra m in BASIC. 
A 'Tra iner' for more complex W/ P program s. Easy· 
to-use. Specify Tape/Disk version. Tape version 
requires Bl 7 Tape Operat ing System (above) . Disk 
vers ion requi res 32 K RAM -up. Uses MX-80 Printer. 
$14.95 Specify Model 1/ 3. 

Add $ 1 .50 postage/handling per item. ...-173 

The Worlds Most Powerful 

Software Vendor 


Is Looking For 

SOFTWARE AUTHORS 

for MOD I, II, Ill & IBM P.C. 
If you have a product for the Micro 

Market, let us hel p you wi th the 
design, production and distribution. 
Call or write for an Authors Ki t today! 

JJUWE~~l1FT . 
A Division of Breeze/QSD, Inc. 

11500 STEMMONS FREEWAY, SUITE 125 

DALLAS, TEXAS 75 229 


ATIENTION SOFTWARE ACQUISITIONS 

(214) 	484-29 76 

...-47 1 

Epson

Giveawa)' 


Epson MX70/80 Cartridges 

Avai lable in Black, Red, 


Green, Blue, Brown. 


SS!~each 

Reloads $2.50 each Min. 12 

$30°0 Doz. 

Fl~ ~IJ~iflfTIS 

35 Cherry Court 


East Northport. N. Y. 11731 

N.Y.S. Residents Add Tax 

Add 52.00 Shipping-Handling ...- 530 
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L,stmg 1 Con tmued 

816C 
8160 

10 
08 

01440 
01450 

DEf'B 
DEPB 

10H 
08H 

816£ 04 01460 DEFB 04H 
816F 02 01470 DEFB 02H 
8170 01 01480 DEFB 01H 
8171 09 01490 FIELD EXX 
8172 210 3 81 
817 5 1104 81 

01500 
015 1 0 

LO 
LD 

HL , 33235 
DE , 33236 

8178 01 2C7E 01520 LD BC , 32300 
817B 3600 01530 LO (HL) , 0 
8170 EDBO 01540 LDIR 
817F 09 01550 EXX 
8180 C9 01560 .RET 
8181 E5 01570 PRTOUT PUS H HL 
8182 cs 01580 PUSH BC 
81 83 0600 01590 LO B, 0 
81 85 10f'E 01600 DELAY DJllZ DELAY 
8187 Cl 01610 PO P BC 
8188 21E837 01620 LO HL , 37E8H 
818B CB7E 01630 PRTLP8 BIT 7 , (llL) 
81 80 20Pc 01640 JR NZ , PRT LP8 
81 8P 77 01650 LO ( !IL) , A 
8190 El 01660 POP HL 
8191 C9 01670 RET 
8192 09 01680 RSET EXX 
8193 3El B 01690 LO A, 27 
8195 CD8181 01700 CALL PRTOUT 
81 98 3E33 01710 LO A, 51 
819A CD8 1 81 01720 CALL PRTOUT 
81 90 3El8 01730 LO A. 24 
81 9P CD8 1 81 01740 CALL PRTOUT 
81A2 065F 017 50 LO B, 95 
81A4 210381 01760 LO HL , 33235 
81A7 C5 01770 LOOP PUS H BC 
81A8 3£1 B 017 80 LD A, 27 
81/\A CD8181 017 90 CALL PRTOUT 
81AD 3E4B 01800 LO A, 75 
81AP CD8181 01810 CALL PRTOUT 
81B2 3£5 4 01820 LO A, 84 
81B4 CD8 1 81 01830 CALL PRTOUT 
81B7 3E0 1 01840 LO A, l 
81B9 CD8181 01850 CALL PRTOUT 
81BC 015401 01860 LO BC , 340 
81BF 7E 01870 CHAR LO A, (H L) 
81CO CD8181 01880 CALL PRTOUT 
81C3 
81C4 

23 
0B 

01 890 
01900 

INC 
DEC 

HL 
BC 

81C5 79 01910 LO A, C 
81C6 B0 01920 OR B 
81C7 20P6 01930 JR NZ , CHAR 
81C9 3E0D 01940 LO A, 13 
81CB CD8 1 81 01950 CALL PRTOUT 
81CE Cl 01960 POP BC 
81CF 1006 01970 OJNZ LOOP 
8101 D9 01980 EXX ; 
8102 C9 01990 RET ; ADDRESS 
1A19 02000 END l1119H 
00000 TOTAL ERRORS 

SAVE REGISTERS 

STA.RT PICTURE 

START +l 

( 760*340)/8 - 32300 

CLEAR 

COPY /\LL THE \~/\Y 

GIVE ' EM OLD REGISTERS 
GET B/\CK TO FUN STUE'F 
SAVE HL 

; 256 STEP DELAY LOOP 

; LP POIN1'ER - MOD I 
; BIT 7 ON MEANS BUSY 

; LP READY , SO OUTPUT 
; GE T BACK flL 
; BACK TO WORK 
; YOU KNOW \o/ll/\T THIS DOES 
; ESCAPE 

; ASC I I - 3 

; 8 DOT SPAC I NG 

; NUMBER OF LINES 
; FIRS1' BYTE LOCATION 
; SAVE LIN E COUNTER 
; ESCAPE 

; TRANSMIT GRAPHICAL DATA 

; ADD TO 256 - 340 

; 256 BYTES 

; NO . CHARS PROM MEMORY 

; INC ADDRESS AFTER EACll 
; DEC COUNTER /\ND CHECK 

; CAUSES LINE PEED 

; GET LINE COUNTER 

GET BACK OLD REGISTERS 
SHOULD BE 81D2H WHEN ASSEMBLING 

;ENTRY TO LEVEL II BASIC 

Program Listing 2 

1 1 AIRFOI L/BAS 	 -- BOB BOOTHE -- 12/28/ 81 
2 POK~l6804,138:POKE16805,128:POKE16765,113: POKE16766,129: 

POKE16795,146:POKE16796,129:POKE16 561, 113:POKE16562,128: 
CLEAR150 

Lis rmg 2 Contmues 

3 IFPEEK(&H41A3) <> 195THENCLS: 
PRI NT"YOU MUST LOAD (FOILEXEC/ OBJ) BEFORE YO U CAN RUN.": 
IN PUT"PRESS <ENTER > TO RETURN TO DOS";Q$:CMD"S" 

4 F$=" ## =# ## . ## ## ,## # # #. ### " 
5 FIELD:DEFI NT A,D,N,Q,W,Z: 

DIMP(30,3):DIMTR(30,3) :GOTOS 
6 IF ERR <> l06 THENPRINT"ERROR": END 
7 CLOSEl:D- 0:CLS: PRINT"NO DATAFILE LIST ON THIS DISK !": 

PRINT: RESUME14 
8 ON ERROR GUTO 6 
9 OPEN"I",l,"DATALIST/TXT:l" 
10 IF EOF(l)THEN12 
11 D=D+l:INPUT #l, N$( D) :GOT010 
1 2 CLOSE1:0NERRORGOT00 
13 CLS: FORQ-1TODSTEP2: 

PRI NTQ;" - "; N$( Q);TAB(24)Q+l;" - "; N$(Q+l): NEXT: 
PRI NT:PRI NTSTRING $ (64,"-") 

14 PRI NT@640," (1) LOAD A DATA FILE FROM DISK 
(2) LOAD A PAIR OF DATA FILES -- FOR PROGRESSIVE AI RFOILS, 
(3) INPUT A DATA TAB LE FROM KEYBOARD 
(4) REV I SE A DATA TABLE 

15 I NPU T"CHOOSE A FUNCTION BY NUMBER";DT 
16 PRI NT@640,CHR$(31); 
17 ONDTGOT057,62,19, 57 



Verbatim 

flexible disks 

L1s1mg 2 Contm uecJ 

18 GOT015 
19 ONERRORGOT00:D=D+l: 

INPUT"TITLE FOR THIS DATA•••• 
(FIRST EIGHT CHARACTERS MUST BE UNIQUE) "; N$(D) 

20 INPUT"HOW MANY STATIONS PER Ril3 (30 MAX) ";NS 
21 FORW=l TONS : 

INPUT"STATION VALUE , UPPER, LOWER ";P(W,l) ,P(W,2) ,P( W,3 ): 
NEXT 

22 INPUT"SAVE DATA TO DISK (Y/N) ";Q $:IFQ$ <> "Y"TH ENCLS:GOT025 
23 OPEN"O" ,1, "DATALIST/TXT: l": FORQ=lTOD : PRINTH , N$ (Q) : NEXT : 

CLOSEl : DF=D : GOSUB55 
24 OPEN"O",l,FS$:PRINTll,NS : FORW=lTONS: 

PRINTll , P(W,l );P(W,2);P(W,3);:NEXT:CLOSEl:CLS:IFDT=4THENRUN 
25 INPU'J'"HOW MANY RIBS (10 MAX)";NR:


INPUT"SPAR CENTERLINE AT WHAT STATION"; SC : FORW=lTONR : 

INPUT"LENGTH I N INCHES";L(W) : NEXT:C=0 


26 MU=P(l,2) :ML=P(l ,3) : FOR E=lTONS:IFP(E,2) >MUTHENMU =P (E,2) 

27 IFP(E,3) <MLTHENML=P( E,3) 

28 NEXTE 

29 FOR W=lTONR:PRINT : PRINTW;:E=(MU-ML) / 100*L(W) *60 : 


IFC+E>339THENGOSUB45 
30 XC=C-ML/100*L(W)*60 : YC=0:F=l: 

IF(W/2)=INT(W/2)THENYC=759:F=-l 
31 IFF=-lTHENXC=C+C+E-XC 
32 FORA=lTONS-1 
33 Xl=F*P(A,2)/100*L( W)*60+XC :X2=F*P(A+ l, 2)/100*L(W)*60+XC 
34 IFDT <>2THEN3 7 
35 Tl=F*TR( A,2)/100*L(W)*60+XC:T2=F*TR(A+l ,2)/100*L(W)*60+XC 
36 Xl=(Xl*(NR-W)+Tl*(W-1))/(NR- l): 

X2=(X2*(NR- W)+T2*(W-l))/(NR-1)
37 Yl=F*P(A,l)/100*L(W)*72+YC:Y2=F*P(A+l, l)/100*L(W)*72+YC 
38 GOSUB46 
39 Xl=F*P(A,3)/100*L(W)*60+XC:X2=F*P(A+l,3) / 100*L(W)*60+XC 
40 IFDT<>2THENGOSUB46 : NEXT:GOT044 
41 Tl=F*TR(A,3)/100*L(W)*60+XC:T2=F*TR(A+l,3)/100*L(W)*60+XC 

42 Xl=(Xl*(NR-W)+Tl*(W-1))/(NR-1): 


X2=(X2*(NR-W)+T2*(W-l))/(NR-l) 

43 GOSUB46:NEXT 

44 Xl=XC :X2=XC : Yl=YC :GOSUB46: 


Xl=C:X2=C+E:Yl=YC+F*SC/100*L( W)*72 : Y2=Yl :GOSUB46: 
C=C+E:NEXT:GOSUB45:END 

45 C=0 : RSET :FIELD : RETURN 
46 PRINT"<"; : REM LINE ROUTINE 
47 IF Xl < 0 OR Xl > 339 THEN PRINT"Xl ILLEGAL": END 
48 IF X2 < 0 OR X2 > 339 THEN PRINT"X2 ILLEGAL":END 
49 IF YI < 0 OR Yl > 759 THEN PRINT"Yl ILLEGAL": END 
50 IF Y2 < 0 OR Y2 > 759 THEN PRINT " Y2 ILLEGAL":END 
51 IF INT(Xl)=INT(X2) AND INT(Yl)=INT( Y2)THEN 

PRINT"VALUE TOO CLOSE":RETURN 
52 X3=INT(Xl/256) :X4=INT(X2/256) :Y3 =INT(Yl/ 256) : Y4=INT(Y2/25 6) 
53 POK~&H8074 , Xl-X3*256:POKE&H8075,X3: 

POKE&H8078,Yl-Y3*256:POKE&H8079,Y3: 

POKE&H807C , X2- X4*256 : POKE&H807D,X4: 

POKE&H8080,Y2-Y4*256:POKE&H8081,Y4 


54 LINE:PRINT" >";:RETURN 
55 FS$=LEFT$(N$(DF)+" ",B):FORQ=lT08: 

FT=ASC(MID$(FS$,Q,l)): 
IFFT>31ANDFT<4BORFT>57ANDFT<65THENMID$(FS$,Q,1)=" 0" 

56 NEXT : FS$=FS$+"/DAT : l":RETURN 
57 INPU'l'"WHICH DATA FILE ";OF :GOSUB55 
58 OPEN"I",l,FS$:INPUTll ,NS:FORW=lTONS: 

INPUTl!l,P(W,l) ,P(W,2) ,P(W,3):NEXT:CLOSEl:IFDT=2THEN63 
159 Z=NS/2 : IF2*Z<>NSTHENZ=Z+l 
60 CLS:FORW=lTOZ:PRINTUSINGF$ ; 

W, P(W , l) ,P( W,2) ,P(W,3); : PRINT" * "; :PRINTUSINGF$ ; 
W+Z,P(W+Z,1) ,P( W+Z , 2) , P(W+Z,3) : NEXT 

61 IFDT=lTHEN25ELSEIFDT=4THEN65ELSE63 
62 INPU'l'"WHICH FILE FOR THE ROOT RIB ";DF:GOSUB55 : GOT058 
63 INPUT"WHICH FILE FOR THE TIP RIB ";DF:GOSUB55 : 

OPEN"I",1 , FS$:INPUTll,NS : FORW=lTONS: 
INPUTll,TR(W,l) ,TR(W,2) ,TR(W,3) :NEXT:CLOSEl 

64 GOT025 
65 INPUT"CHANGE WHICH LINE (0, IF THROUGH)";CL : IFCL=0THEN24 
66 CLS:PRINT"CHANGE EACH ITEM AS IT APPEARS":PRINT 
67 PRINT"STATION VALUE ";P(CL,l) ;:INPUTP(CL,l) 
68 PRINT"UPPER SURFACE ";P(CL,2);:INPUTP (CL,2) 
69 PRINT"LOWER SURFACE ";P(CL,3);:INPUTP(CL,3) 
70 GOT059 
100 INPUT"TABLE NO . ";TN 
101 LPRINT ," DATA TABLE FOR ";N$(DF) ;" AIRFOIL":LPRI NT : 
102 LPRINT," STATION" ," UPPER"," LOWER" 
103 LPRINT ," VALUE","SURFACE","SURFACE":LPRINT 
104 DT$="ii Ill . I# 1#.# ## #I.I##" 
105 FORQ=lTONS:LPRINT ,USINGDT$;Q,P(Q,1) ,P(Q,2), P(Q,3) :NEXT 
106 LPRINT:LPRINT : LPRINT," TABLE -•;TN 

Call Free (800) 235-4137 for 

prices and information. Dealer 

inquiries invited. C.O.D. and 

charge cards accepted. 


VfSA' -
PACIFIC 
EXCHANGES 
JOO Foothill Blvd 
San Luis Obispo. CA 
9340 I . In Cal. call 
(800) 592-5935 or 

~..:;;;;.;;;;..--.......;;o.;;:;:;J (805) 543-1 037. 
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color 
communications 
Communicate rn color with the MICRO­
CONNECTION™ drrect connect 
modem for rhe TRS·BO· Color 
Computer. Run 300 bps senar pnmers 
10 dailvnload color fries. Send E-mail. 
chat buy merctiand1se. access the 
Source and other excrong dara bases 
With the MICROCONNECTIQNTM for 
the TRS-80• ColCK Computer. S 199.50 

t!Je fr!!CfOperip!Jera/ COff'Of~t!Of1 
264 3 . 15 1 SI Pl~ce N.E 
Redmond. WA 9805 2 • 

(206) 881 -7544 -v"-'-
• ! ~ :r •tr· ., • l"'' !lo I l. 1• '-" h f II 

,• ,; R.. • i. • ri l" "' f 111 ..,..., 298 

96K model 1 
BIGMEM* consists of eight 64K RJ'.Ms to 
replace vour old lf·K chips and a mem­
ory-controller board that fits neatly
within the keyboard case. Features: 
o 48K keyboard memory on power-up 
o plus access to 32K E/I memory. 
o 2.7K RAM above ROM available. 
o Can overlay ROM with RAM . 
o DOS operations unaffected. 
o Remaps kybd and video for CP /M** 

BIGMEM kit includ~s 64 K RA~s. A&T 
controller board, internal cable, 
wire, solder and instructions. Only 
.....$180 ppd. shipping with check 
or money order. COD $3 extra. 
NYS residents add sales tax. 

MICROHATCH 
PO Box 501 
DeWitt, NY 13Ll4 

* Trademark of Microhatch ,... 419 

** Trademark of Digital Research 

,,-See Lisi of Af./verrisers on Page 455 80 Micro, November 1982 • 241 



TUTORIAL 

This system uses only one key. 

Plant a Binary Tree 


Ken Knecht 
1340 West Third St. #130 
Yuma, AZ 85364 

You might wish to plant the 
binary t ree in your random 

disk fi les. Easy to utilize, it re­
quires only two bytes in each 
record. It al lows for fast sorted 
printouts, in key data order, and 
very quick searches for a record 
using ~ey data. 

Key data is the record data 
most often used for sorts and 

IL P IRN IKE y 

when searching for a record. For 
example, in an inventory file it 
cou ld be a part number. 

The system described here 
only permits one key. The dis­
advantage of this is that you 
cannot use the binary tree's 
help in searching for an address 
in a mailing list if names are 
used as your key data. A se­
quent ia l search is needed in this 
case. Also, you cannot move 
records around in a fi le or easi ly 
replace deleted records when 
using the binary tree. 

The system works most effi­
cient ly with blocked Illes (ran­
dom length records), like those 
found in LOOS and Model Ill 
TRSDOS. Note: You can't use 

FIELD IRP I 

Figure 1 

Figure 2 

several subrecords in each 
256-byte record without modify­
ing the system. 

In the following example I've 
used records consist ing of three 
fields: a part number; a part de­
script ion; and the quantity. (In 
actual use as many fields as 
needed cou ld be used.) The part 
number is the key data f ield . The 
f ile layout is as follows: 

Part Number Field 10 Characters 
Description Field 20 Characters 
Quantity Field Integer Number (2 Bytes) 

The fie ld statement result ing 
from the above Ille layout is: 

1000 FIELD 1, 10 AS AS, 20 AS 8$, 2 AS 
CS, 1 AS 0$, 1 AS ES: RETURN 

The 0$ and E$ field variables 
store the binary tree poi nters. 

Before we go any fu rther, let 
me explain how a binary tree is 
formed (see Fig. 1). The LP (for 
the left pointer) stores the offset 

to the next record number 

The Key Box 

Basic Level II 
Model Ill 
16K RAM 
LOOS or TRSDOS 

whose key field is lower (in th is 
case lower in alphabetical order) 
than the present record. The RP 
(for right poi nter) stores the off­
set to the next record number 
whose key f ield is higher than 
the present record. RN stands 
for the present record number. 
Figure 2 shows ten records, 
stored by key f ield in the fo llow­

ing order: P50, P40, P10, P30, 
P60, P80, P100, P70, P20 and 
P90. Remember, LP and RP are 
offsets from the present record 
number ~o th e next record 
number. 

To search for the key f ield P70 
start at Record 1 (always begin 
at Record 1) and note if the key 
f ield is higher or lower. Record 1 
contains P50; P70 is higher. 
Next, look at the right pointer. 
This pointer is a four so one (we 
are at Record 1) is added to four 
with a resu lt of Record 5. Com­
pare P70 to the P60 contained in 
Record 5; P70 is higher. Again, 
add the right pointer (one) to the 
record number (f ive) and, go to 
the sum, or Record 6. Compare 
the P80 found in Record 6 with 
P70. This time the contents of 
the present record are higher so 
look at the left pointer. It is two, 
so add two to the record number 
(six) and move to Record 8 (the 
total). We compare again and 
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• • 

• 
• 	 Disk Drives and Cases • 


The B.T. Enterprises Mini-Floppy 5-1/4 inch Disk Drive Case is unique in that it is • 
constructed of clear plexiglass. This innovative design is the first on the market which• enables the user to actually see the Disk Drives working while using the computer. The • 
case is constructed of a 114 inch durable plexiglass base with a 1116 inch clear plexiglass

• 	 cover. The case and power supply are available for single or dual drives. One advantage of 
the dual design is that both floppy drives are built into one case for saving space and easier • 
handling. .­• The unit is equipped with a linear filtered power supply that is regulated to match the • 
power consumption of the mini drives. The power is AC fuse protected with a chasis

• 	 mounting fuse on the back of the case for easy maintenance. An on/off switch is provided •on the bacck of the case. The AC line cord is a standard 3 prong plug designed to meet UL 
listing. · 

FLOPPY DISK DRIVES 
201100* 5-114 Disk Drive Case & Power Supply (Sgl) $ 79.95• 201200* 5-114 Disk Drive Case & Power Supply (Dbl) $ 109.95 • 
201101 * Tandon 40tk SH w/case & Supply $ 299.95• 	 201102* Tandon 40tk DH w/case & Supply $ 399.95 •
201103* Tandon 80tk SH w/case & Supply $ 399.95• 	 201104* Tandon 80tk DH w/case & Supply $ 499.95 
201201 * Dual Tandon 40tk SH w/case & Supply $ 579.95 • 
201202* Dual Tandon 40tk DH w/case & Supply $ 779.95• 	 201203* Dual Tandon 80tk SH w/case & Supply $ 779.95 • 
201204* Dual Tandon 80tk DH w /case & Supply $ 979.95• 200300 Disk Drive Extender Cable 

*Complete with ext~nder cable 

• 	 Bare Drives 

• 

200101 Tandon 40tk SH Bare 

200102 Tandon 40tk DH Bare 

200103 Tandon 80tk SH Bare 
200104 Tandon 80tk DH Bare 

• 

• 

• (300010) ....... . .... . .....$29.95 

(300011) ..................$44.95 

• 
( 300020) .... . .............534.95 
(300021) ..... . ... . . . .....549.95 
(300050) . .................$49.95 

• 

522.50

• 	 526.50 
532.50 

• Clean all old data off of your diskettes Defore reusing 
them! This is a MUST for your computer room. Easy to 

• use, non-electric, portable!!! 
500102 	 . . . . . . . . . . . . . . . . . . . . . . . . . . ....Only ...$4.95 

$ 9 .95 • 

•
259.95 

359.95 
359.95 • 
459.95 

• 

• 

• 


Ribbon Reloads for MX 70/80/100 •Reload your old ribbon cartridge for much less than 
replacing the cartridge! Quick and easy to do, takes only 
about 2 minutes each to reload. Includes complete 
instructions. Available in Black and 4 popular colors! • 
Black Reload ( 500000) $3.95 ea. (500001) $39.96 dz. 
Red Reload ( 500010) $4.95 ea. ( 5000ll ) $49.50 dz. •Blue Reload ( 500020) $4.95 ea. ( 500021 ) $49.50 dz. 
Green Reload (500030) $4.95 ea. ( 500031 ) $49.50 dz. 
Brown Reload ( !)00040) S4.95 ea. ( 500041) S49.5Q dz. • 
Ribbon Cartridges for MX 70/80 
Replacement cartridges for your printer. Complete •cartridge for your printer at great savings! Available in 
Black and 4 popular colors! Buy in 3 packs and save! 

Black Cartridge ( 500050) $10.95 ea. (500051)$29.95/3 •
Red Cartridge ( 500060) 5ll.95 ea. (500061 )$31.95/3 
Blue Cartridge ( 500070)$11.95 ea. (500071 )$31.95/3 
Green Cartridge ( 500080) $11.95 ea. (500081 )$31.9513 •
Brown Cartridge(500090)$11.95 ea. (500091 )$31.95/3 

~~~~~~ lOB Carlough Rd. ­
~ Bohemia, N.Y. 11716 · · · • 

(816) 867-8188 (voice) 
(816) 888-8836 (modem) vtSA· 
Dealer Inquires Welcome • 

Welcome
Prices subject to change 

N.Y.S. Residents Add Tu Add $2 shipping - handling ..-300 • 
Toll Free 800·645·1165 
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http:Cartridge(500090)$11.95
http:500080)$11.95
http:500070)$11.95
http:500050)$10.95


l2000 	Y\= l: X%•LOF(l)+l : RP=O : LP• O: IF LEN(PNS)<lO THEN 
PNS • PN$+STRING$(l0 - LEN(PNS) , 32) 

12010 GOSUB 1000 : GET l , H 
12020 I F LEFTS)l\S , l)=C!!RS(O) TllEN X%=1 : GOTO 12100 
I 203P IF PN$> A$ THEN M • ASC(ES) : GOTO 12070 
12040 M•ASC(OS) 
12050 	 IF M =O TllEN LSE'r DS=CllRS(X\ - Y\) : PUT l,Y\ : G01'0 12100 
12060 Y% • Y\+A\ : GOTO 12090 
12010 IF A\ • O THEN LSET ES•CHRS(X\ - Y\) : PUT l,Y\ : GOTO 12100 
12080 Yi • H+A\ 
12090 GET l,H: GOTO 12030 
12100 LSET l\S •PNS : LSET BS • DES: LSET CS•MK!S(QU\): 

LSET DS=CllRS(LP) : LSET ES=CllRS(RP): PUT l , Ki: RETUR N 

Subroutine 1 

14000 X\ •l : GOSUB 1000 : GET l,X \ : ER=O: !F LEN(PNS) <1 0 THEN 
PNS=PNS+STRINGS ( 10- LEN ( PNS) , 32) 

1 401 0 IF LEFTS(A$ , l )=CHRS(0) TllEN 14050 
14020 IF PNS<llS THEN Yt=ASC(DS): X% • X\+Y%: IF Yi=O TllEN 14050 

ELSE GET l, X\ : GOTO 14020 
14030 I F PNS• AS THEN RETURN 
1404 0 Y\•l\SC(E$) : X\ • Xi+Yi: IF Yi=O 1'11EN 14050 ELSE GE:T l,X\ : 

GOTO 14020 
1 4050 ER=l : RETURN 

Subroutine 2 

15000 X\ • l : GOSUB 1000 : GET l , X\: ER=O : Z\•0: LN\(O)•O : Y\= l 
15010 !F LEFTS(l\$ ,l ) • CllRS(O) TllEN ER= l : RETURN ELSE 15030 
15020 IF Y\ >0 TllEN GET l , X\: GOTO 15 03 0 ELSE 15 040 
15030 Z\•Z%+1 : LNt(Z\) • X\ : ¥\•ASC(OS): X'i • X\+Yt : GOTO 15020 
15D 4D X\ •LN\(Z\): it=Z'i - 1 : IF X'i=D THEN ER=l: RETURN 
15050 GET l,X'i: a · LEFTS(BS ,l )=CllRS(D) THEN 15070 
15060 RE'l'\JRN 
15070 H•ASC(ES): X'i=X%+Y%: GOTO 15020 ' REENTER llERE 

Subroutine 3 

find the key field, P70. 

This search took four fi le ac· 
cesses to find the record. If we 
had been looking for P10 it 
wou ld have taken three. As more 
records are added to the file the 
advantages of the binary tree 
become greater. A balanced 
tree requires a maximum of nine 
accesses for a file containing 
256 records. If searched sequen­
tially this file would take an 
average of 128 accesses. The 
larger the f i le the more im­
pressive the binary tree ' s 
results. 

One peculiarity of the binary 
tree is that key fields must be 

entered in random order. If they 
were entered in alphabet ical 
order the result ing tree wou ld be 
the same as a sequential f ile. 

Try it and see! 

Note also that the pointers 
are set to zero if they do not 
point to another record, sign ify­
ing the end of a branch. 

The Program 

Subroutine 1 stores the first 
record and any thereafter. Use 
whatever code you wish to get 
the new part number in PN$, the 
descript ion in DE$ and the quan­
tity in QU %. Now call Subrou­
tine 1 to store the binary tree 

pointers and the new record. 
Assume our new key field is 

P45. Let 's follow the subroutine 
through and store the new 
record in the tree. Figure 2 is the 
file before P45 Is added . 

In line 12000 Y% is set to one. 
The variable Y% contains the 
number of the record being ex­
amined for a space for P45. X% 
is set to LOF(1) plus one. This is 
the f irst empty record in the fi le, 
where the new record wil l be 
stored. However, the pointers 
must be set correctly first so we 
can find the record in the future. 
The pointer of the record des­
ignating the new record (from 
zero to the correct offset) must 
be changed. 

In the same line (12000), spac­
es must be added to PN$ so it 
wi ll be in the same format as the 
part numbers already in the fi le. 

In line 12010 the program ex­
ecutes a GOSUB 1000 (the Field 
statement) and retr ieves record 
Y%. If line 12020 finds Record 1 
(Y%) to be empty (CHR$(0) as 
the f irst byte in the part number 
fie ld) then the file is also empty, 
so line 12100 stores the record 
in record 1. Zeroes are stored in 
the LP and RP fields (preset in 
line 12000) as there are no other 
records to point to. 

If a part number (the P50) is in 
Record 1, it is compared to the 
new part number, P45. Since the 
new part number is smaller the 
program skips to line 12040 and 

gets the LP in variable A% in 
line 12040 {A% equa ls one). 

Line 12050 is skipped 
because A% does not equal 
zero. In line 12060 the program 
adds A% to Y% (1+ 1). Then in 
line 12090 the prog ram ret rieves 

the record Y% and goes back to 
12030 to begin again. 

Next P40 is found in record 
Y% (2); this t ime line 12030 is 
true. The RP in A% (A% equals 
zero) is retrieved and we jump to 
12070. This time A equals zero 
so 12070 follows and the RP is 
LSET in record Y% to poin t to 
record X% . The record Y% is 
stored next and the program 
jumps to line 12100, stores 
record X%, and f inally returns to 
the calling program. 

Deleting Records 

To delete a record change the 
fi rst byte in the B$ field to a 
CHR$(0). (Do not change the A$ 
field or the searches and sorts 
won't work any more.) In the 
future test this byte to see if the 
record is deleted. Note, we leave 
the A$ fie ld and the pointers in 
the D$ and E$ f ield intact in th is 
record; you cannot use it again. 

It is possible to write a rou t ine 
to reset the previous pointers to 
skip this record so its space 
could be reused. However, I 
haven 't found it necessary in my 
programs. Th is routine would 
also have to keep track of all the 
deleted record numbers so they 
could be reused. The present 
subrout ine ooes not. 

Part Number Searches 

To search for a specif ic part 
number use Subroutine 2. The 
proper record number is re­
turned in X% , and the proper 
data in the fielded var iables 
(A$, 8$ and C$ in this example). 
The variab le ER is returned as 

zero if the record number in X% 
and the data are va lid. If ER 
equals one, the record was not 

d.S • Enclosures 
..cO~ and power supplies 

4 \) \ with or without drives 
~V • Low minimum orders• At ­

,c;~ t ract ive quantity pricing• Durable, 
Q\ te xt ured , co lor-compatib le finish

S • looks great on your display counter! 
""--~ • Fully eng ineered product-high re liab il­

9'..\.~ ity desig n. • Al l standard configurations , plus: 
<\~r Canon 213 height , TEAC 112 height , mini- Winches-
V ter and Tandon 8 " V2 height • Retail customers : 

send us the name of your local dealer 
.-2&8 

Ann Arbor Precision 
7536 Jackson Road 
Ann Arbor, Ml 48103 
Order Desk: 9-5 EST 
(313)426-5477 Mor.i-Thu 

" Precision-Since 1977" 
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found. the file. Deleted records are record; however, don't change are not set up to use subrecords 
Note how I use CHR$ and skipped in line 15050. You must the key data field. If you must in a 256 byte record. 

ASC for the pointers. I find this a DIM LN%(50) at the beginning change the key data delete the One last reminder: Enter key
convenient way to store positive of the program. record and generate a new one. data in random order for a 
integers from zero to 255 in a The sort algorithm is difficult I think you wil l find the binary balanced, efficient t ree. • 
single byte in a random record. to explain. Try walking through tree useful for f iles that only 
It only works for positive the subroutine using the file in have one key field, and need fast 

The author is a free-lance numbers, so don 't use this Fig. 2 as an example. Don 't searches and frequently sorted 
writer, programmer and broad­method when writing a routine printouts. Remember to useforget to reenter the routine at cast engineer. He has been as­

to reuse deleted records as men­ 15070 for all records after the blocked f iles (variable length sociated with computers since 
t ioned earlier. You would have to fi rst one. If you keep using records) and that the rout ines the original MITS Altair. 
use MKI$ and CVI for the GOSUB 15000 you 'll keep get­
pointers, two bytes for each­ ting the first record . 
another reason I don't reuse The Program Listing demon­
deleted records. 10 CLEAR 1000: DlH LN%(50): OPEN "R",l, "TEST" , 3 4 strates the use of the three sub­ 20 PRlNT"MENU 

1 : ADD RECORD 
You can use the binary tree rout ines. Enter it, line 1000 (the 2 : SEARCH FOR RECORD 

3 : PRINT SORTED f'lLEfie ld statement), and the th reepointers to give you a sorted 4 : PWISHED" 
30 !NPUT"CHOICE";CH:IP CH< l OR CH> 4 THEN 30subroutines and try out binary printout. Subroutine 3 does the 40 ON CH GOTO 50 , 90 , 150, 220 
50 LINEHlPUT "PART NUMBER? ";PNS: IP LEN(PNS) >lO TflEN 50trees. Note the 34 at the end of job. When you f irst use the sub­ 60 LINEUIPUT "DESCRIPTION? ";DES: IP LEN(DESl >20 THEN 60 

the Open statement (line 10). If 70 INPUT"QUANT ITY" ;QU%routine begin with GOSUB BO GOSUB 12000: GOTO 20 
you don't have blocked files 90 LINErnPUT "PllllT NUMBER? "; PNS15000. This gets you the record 

100 GOSUB H000 
110 IP ER=l THEN PRINT "PART NUMBER NOT FOUND": GOTO 20lowest in alphabet ical order. For (variab le length random rec­
120 PRINT 11 PART NO . • , •oesCRIPTION·,, ·ouANTITY.ords) leave this off. 130 PRINT AS , BS, CVl(CS) 
140 GOTO 20 

the res t of the records in 
Model Ill TRSDOS is sup­sorted order use GOSUB 15070. 150 GOSUB 200: GOSUB 15000 

160 IF ER=l THEN 20 ELSE GOSUB 210posed to support var iable length (See the example program.) 170 GOSUB 15070 
180 IP ER=l THEN 20 ELSE GOSUB 210 
190 GOTO 170

As long as ER equals zero records but as of this writing 
200 LPRINT " PART NO . ","DES CRIPTION ",,"QUANTITY": RETURN 
210 LPR!NT AS, BS , CVI(CS): RETURN

your record data is the Fielded Version 1.2 does not do so prop­
220 CLOSE : END 

1006 FIELD l , 10 AS AS , 20 AS BS , 2 AS CS , 1 AS DS , l AS ES:


variables (in the example A$, 8$ erly. The program works perfect­

and C$) each t ime you return ly using variable length records RETURI 

from the subroutine. If ER under LOOS. Program Listing 
equals one you have completed Data can be changed in a 
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GAME 

( ~ ) 
LOAD 80 

Does your 80 have a better poker face than you? 

Casino Draw Poker 


Ron Balewski 

412 East Ridge SI. 
Nanticoke, PA 18634 

Atlantic City casinos feature 
rows upon rows of elec­

tronic video draw poker games. 
More than conventional arcade 
games, these video games can 
get mighty expens ive. Rather 
than depositing a quarter for a 

few minutes of play, these cost 
a do llar for about 15 seconds of 
play. Sure you can win some 
back, but as casinos are not 
charity institutions, you wi ll 
probably not come out ahead. I 
enjoy the play, but not the 
losses. So I wrote my own poker 
software. Listing 1 is the result 
of this brainstorm. 

Most of the program is written 
in Basic. I used machine lan­
guage to draw the cards on the 

screen. Using a short machine­
language routine helped keep 
the Basic program simpler. 

The payoff table used by this 
program is identical to that in 
the casino machines. I do not 
recommend your changing it, 
but will tell you how just in case 
you can't resist. The graphics 

The Key Box 

Model I or Ill 
16K RAM 
Level II Basic 

246 • 80 Micro, November 1982 

also c losely dupl icate the casi­
no machines. The graphics are 
not quite as pretty, but they get 
the job done and in no way 
detract from the fun. 

The Basic Program 

Housekeeping is taken care 
of by lines 10- 150. A routine 

POKEs in the machine-language 
routine and sets up constants 
such as the payoff table(l ine 130) 
and the win type strings (line 90). 

Line 160 draws five random 
cards on the screen and lines 
180- 200 print the necessary text. 

Elements of array DK(4,13) are 
set to zero at line 210. This array 
represents the deck of cards 
(four suits by 13 values per suit). 
Each time a card is dealt, its cor· 
respond ing element in this array 
is set to one. By checking the ar­
ray after randomly generating a 
card , the program can tel l if it 
generated a duplicate and, if so, 
tries again . 

Line 220 decodes the input 
commands and lines 230- 300 
perform the deposit coin func­
tion. 

The subroutine starting at line 
1000 POKEs the card value string 
in var iable A$ into the card top 
and bottom images defined in 
the Assembly listing of the sub­
routine (Program Listing 2). The 
fou r locations used here corre­
spond to assembly labels N 1, 
N2, N3, and N4. 

Subroutine 2000 prints a card 
of suit SU on the screen. The 
card 's upper left corner is 
printed at position PL. Sound is 
also generated in this routine. 

Section 3000 lets you add 
money to your pot. Section 4000 
prints a payoff chart on the 
video screen . Section 5000 
prints an analys is of your losses 
{or winnings) at the end of play. 
Section 6000 deals the first five 

cards. 

Section 7000 lets you draw 
new cards. Lines 7010- 7080 ac­
cept the input of cards to be 
redrawn, while lines 7100- 7200 
deal the new cards. 

Your cards are checked for a 
win at sect ion 8000. All five of 
your cards are stored in array 
CS(5,2) where CS{n,1) is the 
value of the nth card and CS(n,2) 
is the suit of the nth card. 

Section 9000 pays your win­
nings. Everything up to line 9040 
deals with a standard win. The 
rest is for a royal flush win . Hold­
ing the top hand treats you to 
some special effects. 

Subrout ine 11000 POKEs the 

machine-language program into 
reserved memory. I used Data­
gen by Dan and Cass Lewart 
(see 80 Micro, August 1981) to 
generate the data statemen ts. 

The Assembly Listing 

The first 10 bits of the argu­
ment contain the print position 
on the screen. With 10 bits you 
can get up to 1024 print posi­
tions, exactly how many there 
are on the screen. The 11th and 
12th bits are set or reset depend· 
ing on the suit of the card to be 
printed, as indicated on the top 
of the listing. Bits 11 and 12 of a 
binary number have decimal 

va lues of 1024 and 2048. By add­
ing this amount to another deci­
mal number, the corresponding 
bit in the binary representation 
will be set to one (provided it 
was zero to start with). 

Basic l ine 120 sets up an array 
of values to be added to the print 
location for each suit. As an ex­
ample, notice that SV(3) is set to 
3072. This is the sum of 1024 and 
2048. When this amount is added 
to a print location, both bits 11 
and 12 will be set. This combina­
tion wil l print a spade (comment 
line 250). Basic line 2020 uses the 
array SV in calculating the argu­
ment for the USR call. 

Assembly line 290 gets the 
argument from Basic. The argu­
ment is then duplicated in reg­
isters DE (lines 3100-3110). Bits 
two and three of the H register 
are reset (l ines 320-330) to mask 
out the suit bits, leaving only the 
print location in HL. (An AND 
03H operation could have been 
used here just as effectively as 
the two RES instructions.) Next 
D is shifted right twice (lines 
340-350) and incremented (line 
360) to give D a value between 
one and four, depending on the 
suit selected. The suit value is 
stored in C temporarily (line 

370). 3COOH is now added to HL 
(lines 380- 390) to give the actu­
al location in memory of where 
to draw the cards. The top two 
lines of a card are written to it 
(l ines 410-420) by calling sub­
routine MOVE2L. Then DE is set 
to point to the proper suit pic­
ture in memory (lines 440-510) 
and move the three lines with 



the suit symbol to the screen us­
ing subroutine MOVE3L (line 
520). The value for DE is calcu­
lated by first setting DE to 36 
below the start of the suit 
images. Then 36 is added to DE 
from one to four times, depend­
ing on the suit value saved ear­
lier in register C. (Each suit im­
age Is three lines long by 12 
bytes per line, or 36 bytes total.) 
Last, the bottom two lines of the 
card are printed (lines 540- 560). 

The Subroutines 

MOVE2L just calls subrout ine 
MOVE1L twice while rout ine 
MOVE3L calls MOVE1 L three 
times. This could have been 
eliminated by putting mult iple 
CALL MOVE1Ls in the main pro­
gram. But, I think this method 
looks a little nicer. 

Subroutine MOVE1 Lis where 
the action really takes place. 
Here 12 bytes are moved from 
the image line pointed to by reg­
isters DE and stored in video 
memory starting at the location 
stored in HL. The DJNZ loop 
takes care of this (lines 900­
950). Next, 52 is added to the 
video pointer register HL. This 
sets the pointer to exactly one 
screen line below where this line 
started, in preparation for print· 
ing the next line of the card. 

TOPHAF and BOTHAF con· 
tain graphics for the top and 
bottom two lines of the cards. 
They are the same no matter 
what suit is being printed. 

Sound is a modified version of 
the Supersound routine (see 80 
Micro, May 1980). 

The rest of this listing con­
tains all the DEFBs needed to 
define the graphic characters in 
the card suits. 

How to Play 

Set your memory size to 32255 
to reserve space for the machine­
language routine. Then CLOAD 
and Run. After it sets up the ma­
chine-language subroutine five 
cards will be dealt out complete 
with the " plop ... plop" of cards 
hitting a table. Since these cards 
are just for show, I did not put val­
ues on them. 

Your pot starts at 50 coins as 
displayed. To insert coins into 
the machine, just press the 
down arrow key. Just like the 
casino machines, you can insert 
up to five coins for each play. 

Each time you feed the machine on them somewhere. Press the unt il PT(9,n) contains the payoff 
you will hear the " ker-plunk" of P key for your payoff chart. The for a royal fl ush with n coins 
dropping money and the coin win combinations are on the left played. All payoffs are direct 

accepted light will f lash. and the number of coins played multi ples except for the royal 
Press the space bar to tell the is along the top. These payoffs flush at five coins. This is a 

computer to deal your hand. are completely authentic, hav­ super big pot. The casinos use 
Each card is numbered and has ing come from a machine in the chance to win this grand 
the word Keep printed below ii. Altantic City. amount of money as an incen­
If you want to draw a new card in Since these are casino odds, tive for peop le to deposit five 
place of one, tap its correspond­ you will probably lose your 50 coins per play instead of less. 
ing number key. You will get a coins fast. To keep playing hit I have not hit the royal flush 
strange noise (maybe the dealer the M key for more money and yet and would love to hear from 
ruffling the deck) and the word enter how many coins you want anyone who does. One word of 
under the card will change to added to the pot. warning : When you lose money 
Draw. If you make a mistake or To qu it type Q . You will be told to your TRS-80 and try to pay up 
change your mind , press the left how many coins you had, how by forcing money into the 
arrow key . All cards will return to many you have left and how machine through the ventilation 
the Keep state. When you are many you lost or won. slots, be sure to use paper 
satisfied with your draw money-coins may short some­

Changing the Payoff choices, hi t the space bar again thing out!• 

to get your new cards. If you win , Basic l ine 130 defines the pay­

the type of win wil l be printed off tab le in array PT. PT(1 ,n) con­ Ron Balewski, a self-em­

above the cards and coins will ta ins the payoff for a pair of ployed free-lance programmer, 

tinkle into your pot. jacks or better with n coins enjoys ham radio, model rail· 


How many coins? Al l ma­ played. The payoffs then pro­ roading, community theater and 
chines have payoff charts stuck ceed upwards in order of value electronics. 

Program Listing 1. Basic 

1 REM ***** C A S I N 0 D R A W P 0 K E R ***** 
2 REM by Ron Balewski 
3 REM 
4 REM November 3, 1981 
5 REM 
6 REM 
10 Cl,EAR500:DEFINTA-Z 
20 DIMDK(4,13) ,CS(S,2) ,SV(3) ,IM$(13) ,PT(9,5) ,WN$(9) 
30 CLS:PRINTTAB(l6)"* **DRAW P 0 KER** *•:PRINT:PRINT 
TAB(20)"JUST A MINUTE, PLEASE." 
40 GOSUB11000 
90 WN$(l)="PAIR":WN$(2)="2 PAIR":WN$(3)="3 OF A KIND":WN$(4)="ST 
RAIGHT":WN$(5)="FLUSH":WN$(6)="FULL HOUSE" :WN$(7)="4 OF A KIND": 
WN$(8)="STRAIGH T FLUSH":WN$(9)="ROYAL FLUSH" 
100 POKE16526,130:POKE16527,126 
110 P0=50:MA=50 
120 SV(0)=0:SV(l)=l024:SV(2)=2048:SV(3)=3072 
130 PT(l,l)=l:PT(2,1)=2:PT(3,1)=3:PT(4,1)=4:PT(5,1)=6:PT(6,l)=9: 
PT(7,1)=25:PT(8,1)=50:PT ( 9,1)=250:FORK1=1T09:FORK2=2TOS:PT(Kl,K2 
)=PT(Kl,l)*K2:NEXTK 2:NEXTKl:PT(9,5)=4000 
140 Nl=32352:N2=32358:N3=32364:N4=32370 
150 IM$(l)="A ":IM$(2) ="2 ":IM$(3)="3 ":IM$(4)="4 ":IM$(5)="5 ": 
IM$(6)="6 ":IM$(7)="7 ":IM$(8)="8 ":IM$(9)="9 ":IM$(10 ) ="10": IM$ 
(ll)="J ":IM$(12)="Q ":IM$(13)="K " 
160 CLS:A$=" ":GOSUB1000 : FORK=lT05:SU=RND(4) :PL=320+( K-1)*13 :G 
OSUB2000:NEXTK 
180 PRINT @768,CHR$(3l);:PRINT @20,"FIVE CARD DRAW POKER";:PRINT@8 
4,STRING$(20,"=");:PRINT @7 68,"0 PT I 0 NS :";:PRINT@835,"DEPOS 
IT COIN":PRINT@854,"COINS PLAYED";:PRINT@l010 ,PO;:PRINT@942,"** 
YOUR POT**"; 
190 NC=0 
200 PRINT@922,NC; 
210 FORKl=lT04:FORK2=1T013:DK(Kl,K2)=0 :NEXTK2 : NEXTKl 
220 A$=INKEY$:IFA$=" "ANDNC>0THEN6000ELSEIFA$=""THEN220ELSEIFA$= 
"P"THENGOT04000ELSEIFA$="Q"THENGOT05000ELSEIFA$="M"THENGOT03000E 
LSEIFA$<>CHR$(10)THEN220 
230 IFP0=0THEN220 
240 IFNC<5THENNC=NC+l:PO=PO-l:PRINT@922,NC ;: PRINT@l010 ,PO;:PRINT 
@982,"COIN ACCEPTED";:X=USR(296) :X =USR(266) :FORKl=lT030:NEXTKl:P 
RINT@982," ";ELSEGOT0220 
260 PRINT@899,"DEAL"; 

Listing 1 Continues 
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L1s1mg I Contmued 

280 IFNC=5PRINT@835," n • , 
300 GOT0220 
1000 1 LOAD A$ INTO THE CARDS 
1010 AL=ASC(LEFT$(A$,l)):AR=ASC(RIGHT$(A$,l)) 
1020 POKEN1,AL:POKEN1+1,AR:POKEN2,AL:POKEN2+1,AR 
1030 POKEN3,AL:POKEN3+1,AR:POKEN4,AL:POKEN4+1,AR 
1040 RETURN 
2000 1 PUT CARD SUIT SU, VALUE CV AT LOCATION PL 
2010 POKE16526,0 
2020 X=USR(SV(SU-l)+PL) 
2030 POKE16526,130 
2035 FORKA=290T0400STEP15:X=USR(KA):NEXT 
2040 RETURN 
3000 1 ADD MONEY TO YOUR POT 
3010 CLS 
3020 PRINT@260,"HOW MANY COINS WOULD YOU LIKE TO ADD TO YOUR POT 
"·I 
3030 INPUTAM:PO=PO+AM:MA=MA+AM 
3040 PRINT@772,"SO FAR YOU ADDED";MA;" COINS TO YOUR POT." 
3050 FORK1=1T01000:NEXTK1 
3060 GOT0160 
4000 1 PRINT PAYOFF TABLE 
4010 CLS:PRINT@20,"P 0 K E R P A Y 0 F F T A B L E" 
4020 PRINT:PRINT" # COINS PLAYED ===> 1 2 3 

4 5":PRINTSTRING$(64,"="); 
4030 PRINT"ROYAL FLUSH":PRINT"STRAIGHT FLUSH":PRINT"4 OF A KIND" 
:PRINT"FULL HOUSE":PRINT"FLUSH":PRINT"STRAIGHT":PRINT"3 OF A KIN 
D":PRINT"2 PAIR":PRINT"PAIR JK OR BETTER" 
4040 FORK1=1T09:FORK2=1T05 
4050 PRINT@(203+(Kl*64)+(9*K2)),PT(10-Kl,K2); 
4060 NEXTK2:NEXTK1 
4070 PRINT @980,"PRESS ANY KEY TO RETURN TO GAME.";:KY$=INKEY$ 
4080 KY$=INKEY$:IFKY$=""THEN4080ELSEGOT0160 
5000 ' END OF GAME ANALYSIS 
5010 CLS:PRINT:PRINTTAB(l0)"A NA LY S I S :" 
5020 PRINT:PRINT"PERSONAL MONEY USED";TAB(20);"==>";MA;"COINS":P 
RINT"MONEY LEFT IN POT";TAB(20);"== >";PO;"COINS" 
5030 PRINTTAB(20)"==========":PRINT"NET GAIN/LOSS";TAB(20);ABS(P 
0-MA);"COINS "; 
5040 IFPO>MAPRINT"GAINED"ELSEIFPO=MATHENPRINT" *** EVEN ***"ELSE 
PRINT"LOST" 
5050 PRINT:PRINT:PRINT:STOP:END 
6000 1 DEAL INITIAL 5 CARDS 
6010 CLS 
6030 FORK=lT05 
6050 SU=RND(4):CV=RND(13):IFDK(SU,CV)=lGOT06050 
6070 DK(SU,CV)=l 
6090 A$=IM$(CV) :GOSUB1000: 
6110 CS(K,l)=CV:CS(K,2)=SU:PL=320+(K-1)*13:GOSUB2000 
6150 NEXTK 
7000 1 PROCESS DRAWS 
7010 FORK=lT05:PRINT@899+13*(K-l) ,"CARD";:PRINT@964+13*(K-1) ,K;: 
PRINT@771+13*(K-l) ,"KEEP";:KT(K)=0:NEXTK 
7030 A$=INKEY$:IFA$="" THEN7030ELSEIFA$=" "THEN7100ELSEIFA$=CHR$( 
8)THENFORK=1T05:KT(K)=0:PRINT@771+13*(K-1) ,"KEEP";:NEXTK:GOT0703
0 . 
7050 A=VAL(A$):IFA <lORA >STHEN7030 
7060 IFKT(A)=0THENFORKA=1T05:X=USR(512):NEXTKA 
7070 KT(A)=l:PRINT @771+13*(A-l) ,"DRAW"; 
7080 GOT07030 
7100 FORK=lTOS 
7120 IFKT(K)=0GOT07200 
7140 SU=RND(4):CV=RND(l3) :IFDK(SU,CV)=lGOT07140 
7160 DK(SU,CV)=l:A$=IM$(CV) :GOSUB1000 
7180 CS(K,l)=CV:CS(K,2)=SU:PL=320+(K-1)*13:GOSUB2000 
7200 NEXTK 
8000 1 DETERMINE WINS AND PAYOFFS 
8020 WV=0 
8040 FORK=1T04:FORL=4T01STEP-l:IFCS(L,l)>CS(L+l,l)THENTP=CS(L,l) 
:CS(L,l)=CS(L+l, l):CS(L+l,l)=TP:TP=CS(L,2):CS(L,2)=CS(L+l,2):CS(
L+l,2)=TP 
8060 NEXTL:NEXTK 
8100 1 ROYAL FLUSH 

Lis ting 1 Contmues 
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INT SNG ) Operation S 

178 
3.5 
3.0 

35 
23 
57 
48 

1.5 
1.08 

77 
7.1 

111 
10 
47 
33 
50 

1.2 
61 

28 
3.6 
3.0 
1.8 
2.0 
1.8 
1.8 
1.5 
1.17 

70 
1.9 
6.8 
4.5 
4.6 
4.3 
6.8 
1.01 
5.0 

DBL STR Pace Oegrada l ion (Bytes) 

20 
3.6 
3.0 
1.6 
1.6 
1.4 
1.3 
1.1 
1.02 

84 

4.8 
3.6 
3.0 
3.5 
5. t 
1.03 
3.7 

l .3 Assignment (LET)
3 

· 5 Array Reference ll·dim) 
3.0 Array Reference (2·dim) 

AND. OR 
6

·6 Compare ( =. > , <. etc) 
3.6 Add, Concatenate ( +) 

Subtract ( _) 
Multiply( . ) 
Divide (/)

9.3 Constan t Reference 
FOR-NEXT 
POKE 
SET. RESET 

8.1 IF THEN ELSE 
ON expression GOTO 
ON expression GOSUB 

1.2 PRINT simple-variable 
OUT 

INT SNG DBL STA 

- 4 0 0 013 13 13 13 12 12 12 124 7 7
3 10 10 31 6 6 24 6 6
6 6 6
6 6 6
0 6 4
6 23 

4 
- 1 5 5 - 1 5 5

3 9 9 - 2 3
0 0

0 3 3 - 1 - 1 - 1
5 11 

- 1 
11 

SPEED/SPACE p 
Speed Improvement (Ratio e~formance Table. 

-.,,..-

© correct BASIC programs (no dynamic 
renaming, no out-of­ range argumen(s} 
compile without modification. 

You owe it to your progr~fT!S. 

Allen Gelder Software 

(415) 387·31 31 

Box 11721 San Francisco CA 94101 
..-136 

EDIT EDIT. is to your lin~·edito! as disk is to tape, lets you work and $40 
play m one more d1mens1on. 

..-See List of Advert isers on Page 455 80 Micro, November 1982 • 249 



Listing 1 Continued 

8110 FF=l:FORK=2T05:1FCS(l,2)<>CS(K,2)THENFF=0:NEXTKELSENEXTK 
8120 IF(FF=l)AND(CS(l,1)=13)AND(CS(2,1)=12)AND(CS(3,l)=ll)AND(CS 
(4,1)=10)AND(CS(5,l)=l)THENWT=9:GOT09000
8140 iF(CS(l,l)=CS(2,l))AND(CS(l,l)=CS(3,l))AND(CS(l,l)=CS(4,1)) 
THENWT=7:GOT09000 
8150 IF(CS(2,l)=CS(3,l))AND(CS(2,l)=CS(4,l))AND(CS(2,l)=CS(5,l)) 
THENWT=7:GOT09000 , 
8160 ' STRAIGHT FLUSH 
8170 SF=l:FORK=1T04:IF((CS(K,l))<>(CS(K+l,l)-l))THENSF=0:NEXTKEL 
SENEXTK 
8175 IFCS(l,1)=1ANDCS(2,1)=10ANDCS(3,1)=11ANDCS(4,1)=12ANDCS(5,1 
)=13THENSF=l 
8180 IFSF=lANDFF=lTHENWV=8:GOT09000 
8190 ' STRAIGHT 
8200 IFSF=lTHENWV=4:GOT09000 
8210 ' FLUSH 
8220 IFFF=lTHENWV=5:GOT09000 
8230 1 FULL HOUSE 
8240 IF(CS(l,l)=CS(2,l))AND(CS(l,l)=CS(3,l))AND(CS(4,l)=CS(5,l)) 
THENWV=6:GOT09000 
8250 IF(CS(l,l)=CS(2,l))AND(CS(3,l)=CS(4,l))AND(CS(3,l)=CS(5,l)) 
THENWV=6:GOT09000 
8260 3 OF A KINDI 

8270 KR=l:KM=0:FORK=2T05 
8280 IFCS(K,l)=CS(K-l,l)THENKR=KR+lELSEIFKM<KRTHENKM=KR:PV=CS(K­
1,1) :KR=lELSEKR=l 
8290 NEXTK:IFKR>KMTHENKM=KR:PV=CS(5,l) 
8300 IFKM=3THENWV=3:GOT09000 
8310 ' 2 PAIR 
8320 IF(CS(l,l)=CS(2,l))AND(CS(3,l)=CS(4,l))THENWV=2:GOT09000 
8330 IF(CS(l,l)=CS(2,l))AND(CS(4,l)=CS(5,l))THENWV=2:GOT09000 
8340 IF(CS(2,l)=CS(3,l))AND(CS(4,l)=CS(5,l)jTHENWV=2:GOT09000 
8350 ' 1 PAIR, JACKS OR BETTER 
8360 IFKM=2AND(PV>l00RPV=l)THENWV=l:GOT09000 
900~ 1 GIVE WINNINGS 
9010 IFWV=0THENGOT0180 
9015 PRINT@768,CHR$(3l);:PRINT@287-(LEN(WN$(WV))/2) ,WN$(WV);:PRI 
NT@942,"** YOUR POT **";:IFWV=9GOT09100 
9020 FORK=lTOPT(WV,NC):PO=PO+l:PRINT@l010,PO;:X=USR(26l+RND(l5)) 
:FORKl=lT030:NEXTKl:NEXTK 
9030 WV=0 
9040 GOT0180 
9100 I JACKPOT -- ROYAL FLUSH 
9110 PO=PO+PT(WV,NC):PRINT @l010,PO; 
9120 FORK=1T06:FORL=300T0257STEP-l:X=USR(L) :NEXTL:NEXTK 
9130 FORK=1T0100:NEXTK 
9200 STOP 
11000 ' SET MACHINE LANGUAGE PROGRAM 
11010 K=32256:FORL=1T0300 
11020 READM:POKEK,M 
11030 K=K+l:NEXTL:RETURN 
11040 DATA 205,127, 10,229,209,203,148,203,156,203 
11050 DATA 58,203, 58, 20, 74, 17, 0, 60, 25, 17 
11060 DATA 82,126,205, 48,126,229, 17, 36, 0, 33 
11070 DATA 118,126, 65, 25, 16,253,235,225,205, 55 
11080 DATA 126, 17,106,126,205, 48,126,201,205, 65 
11090 DATA 126,205, 65,126,201,205, 65,126,205, 65 
11100 DATA 126,205, 65,126,201,197, 6, 12, 26,119 
11110 DATA 19, 35, 16,250,213, 17, 52, 0, 25,209 
11120 DATA 193,201,188,140,140,140,140,140,140,140 
11130 DATA 140,140,140,188,191,128, 32, 32,128,i28 
11140 DATA 128,128, 32, 32,128,191,191,128, 32, 32 
11150 DATA 128,128,128,128, 32, 32,128,191,131,131 
11160 DATA 131,131,131,131,131,131,131,131,131,131 
11170 DATA 205,127, 10, 62, 1, 14, 0, 69, 47,230 
11180 DATA 3,211,255, 13, 40, 4, 16,247, 24,243 
11190 DATA 37, 32,242,201,191,160,188,19i,189,l80 
11200 DATA 160,190,191,1S8,144,191,191,130,143,191 
11210 DATA 191,191,191,191,191,143,129,191,191,l28 
11220 DATA 128,128,131,139,135,131,128,128,128,191 
11230 DATA 191,128,128,128,128,190,l89,l28,l28,l28 
11240 DATA 128,191,191,136,174,191,140,174,157,140 
11250 DATA 191,157,132,191,191,128,128,128,140,143 

L1sw-,g r Continues 
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. PE 
WITH ZS.ASIC 2.2. 
THE WORLDS FASTEST TRS-80 BASIC COMPILER fro~ SllllEI( 

BELIEVE IT OR NOT WE'VE ADDED MORE 
NEW FEATURES to the OP,ILY l~TERACTIVE 
BASIC COMPILER for the TRS-80 I 

I . Speed increases of I0- I 00 times are typical after compilation. 
2. Compiled code can be RELOCATED to run anywhere in memory. 

Code is even ROMablel 
3. ZBASIC 2.2 NOW SUPPORTS BOTH RANDOM and 

SEQUENTIAL DISK 1/0. 
4. ZBASIC 2.2 is now a super tool for bus iness programmers: 

RANDOM ACCESS FILES. and PRINT USING statements are 
supported as well as a HIGH PRECISION MATH package lwith 
no rounding problems). 

5. Special BUILT-IN MACHINE LANGUAGE COMMANDS to 

increase program operation by as much as IOOO times! Special 
commands are implemented for fast memory searching (CPDR, 
CPIR). block memory moves (LDIR. LDDRI. inputting and printing 
HEX numbers. inserting MACHINE LANGUAGE into COMPILED 
CODE. disabling and enabling in terrupts. inverting memory. 16 bit 
PEEKs and POKEs. and stack control. debug and much more. 
6. ZBASIC 2.2 complies the ENTIRE PROGRA.M into to Z-80 

machine language. I Not 8080 code or a combination of BASIC and 
machine language like some other compilers.) Clumsy LINKING 
LOADERS. and RUNTIME MODULES are not ne.eded ; ZBASIC 2.2 
creates a ready to run MACHINE LANGUAGE program. 

7. NO ROYALTIES imposed on registered ZBASIC owners. 
8. Typical COMPILATION TIME is TWO SECONDS for a 

4K program. 
9. Use TRS-80 Basic to wri te Z8ASIC programs! 


I 0. Compile many existing programs wi th only minor changes. 

(Some BASIC programming experience is required.) 

I I . Fully compat ible with both the Model I and the M o.de! Il l. Mod I 

compiled programs work on a MODEL Ill , and visa-versa. ZBASIC 

works with NEWDOS-80. NEWDOS+ . DOSPi.us. LOOS. MULTI DOS. 

ULTRADOS. TRSDOS etc. 

12. BUILT-IN and much improved MUSIC and SOUND EFFECTS 


commands. , 

13. Improved CHAINING for disk users. 

14. TIMES now available on DISK version. 

15. ZBASIC 2.2 now has an INPUT@ command !simi lar to PRINT @). 

16. The TAB function will now tab 255 columns on a printer. (BASIC 

cannot tab past column 64.) 

i 7. NEWDOS 80 2.0 USERS can use the CMD ··dos command " 

function! 

18. NEW and EASIER to use USR COMMANDS. 

19. New math functions t o calculate XOR and INTEGER 

REMAINDERS 

20. Logical STRING COMPARISONS are now supported. 

21 . The disk commands INSTR, MIDS ASSIGNMENT are now 

supported on both DISK AND TAPE ZBASIC. 

22. DEFSTR is now supported. 

23. Eight disk files may be opened simultaneously; random. 

sequential or mixed. 

24. LINE INPUT#, is now supported 

25. Invoke the compiler by simply hitting these rwo keys : .. :- .. 

26. N EW 100 + PAGE MANUAL WITH DESCRIPTIONS AND 

EXAMPLE. 

27. ZBASIC 2.2 Comes with CMDFILE/CMD program from 

MISOSYS. to allow appending or merging compiled programs and 

machine language programs from tape or disk. 


ZBASIC 2.2 DOES NOT SUPPORT THESE 

BASIC COMMANDS: 


1. ATN. EXP. COS. SIN. LOG. TAN. and exponentiation. !However, 
subroutines are included in the manual for t hese funct ions.) 
2. ERROR. ON ERROR GOTO. ERL, ERR RESUME. 
3. No direct commands like AUTO, EDIT. LIST. LUST ETC. although 
these commands may be used when writing programs. 
4. Others NOT supported: CDBL. C/NT. CSNG. DEFFN. FIX. FRE. 
5. Normal CASSEITE 1/0. IZBASIC supports it 's own SPECIAL 

CASSETTE 1/0 statements.) 

6. SOME BASIC COMMANDS MAY DIFFER IN ZBASIC. For 

instance. END jumps to DOS READY. STOPjumps to BASIC 

READY etc. 

7. MEMORY REQUIREMENTS: to approximate the largest BASIC 
program that can be compiled in your machine lat one time). enter 
BASIC and type: PRINT (MEM-6500)/2. Remember. you can merge 
compiled programs together to fill memory. 

ZBASIC 2.2 SPEED COMPARISON DEMO 
To help give you an idea how fast compiled programs are. we have 
included this demo program: 

ZBASIC 2.2 DEM O PROGRAM 
Time to compile and run complete program : 0 MIN. 2 SEC. 
BASIC Execution speed MOD I. LEVEL II : 7 MIN. 34 SEC. 
ZBASIC Execution speed MOD I. LEVEL II :0 MIN. 18 SEC. 
BASIC Program size !WITHOUT VARIABLES) : 895 BYTES 
ZBASIC Program size (WITHOUT VARIABLES) : 2733 BYTES 

!Remember that the ZBASIC program includes an 1879 llyte sub­
routine package.I Program shown exactly as compiled and run in 

BASIC and ZBASIC. 


10 '====• ••== ZBASIC 2.2 EXAMPLE PROGRAM AND TI ME TEST••==•8•• 
20 CLS:CLEAR100:DEFINT A-X: DEFSTR Z:D IM AAC64 , 24 l ,ZC50l :RAN llO~ 
30 AA=t00:BB=-!000:CC=3:DD=-3:EE=- 9999 :SU="START TI ME "+TIME I 
40 FO~ l=!T0!27STEP2 :FOR J =47TOISTEP-3 : XX • PO INTCl,Jl:SET< l,J> 
50 XX= Cl-Jl/CC.C7+1+J) :n=ABS<INT<RND Cl*Jl-AAJ+7l : RESET<I,J> 
60 XX=PEEKCl+J) :POKEIS360+1+J,J : OUT2SS,J ANO C3•J>:XX,.INP<ll 
70 ABl=STRICl+J) :BAl=L EFTSCABl , 2l :AACil2,J/2l=VALCBASl +AA• 3 
80 BAhBAl+R!GHUCBAI , RNOC3) > :XX=INSTRCl , BAt, "9") : XX=SORCl • J> 
90 BAl• MIOICBAt,2,2l :M IOICBAS,1, l l=Z :IF XX THEN 100 ELSE CLS 
100 IF LENCBAl))3 OR SGNCXXl=l AND ASCCBASl=32 THEN PRINT" +++"; 
110 IFP0SC0ll62 THEN TRON:TROFF:PRINT ELSE XX=NOTCRNDC99ll+l00 
120 JU=INKEYS: IF AS=" Y" OR AS=" y" AND ll 120 THEN PR INT"TRUE .• • 
130 RESTORE :READA,C,ZCJl , D:GOSUB170:GOSUB170:GOSUB I70:GOT0210 
140 NEXT :PRINT " •";:NEXTl:CLS:PRI NT@S 12,STS , "STO P TI ME ";TI MES 
150 STOP'a==~~==•=••••c ENO OF MAIN TEST LOOP================• 
160 DATA 12345, - 1,"TEST",-9999 
170 ON RND<G> GOTO 180, 190,200, 180, 190,200 

180 RETUR 

190 RETURN 

200 RETURN 
210 ON RNDC9) GOSUB 180, 190 , 200, 180, 190,200, 180, 190,200 
220 GOT0140 

NOTICE ZBASIC 2.0 OWNERS: you can upgrade your ZBASIC 2.0 for no cha rge. 
Just send us your original diskette/ cassene ana a S.A.S.E with your registered 
serial number and copy of your invoice. We will send you ZBASIC 2.2 and 
updates to your manual. 
VISA MASTERCARD. AMERICAN EXPRESS. C.0 .D. ORDERS ONLY. 

800 528·1149 order llne 
ZBASIC 2.2 DISK VERSION AND MANUAL ........................................................... 89.95 

ZBASIC 2.2 TAPE VERSION AND MANUAL ........... ..................... .......................... 79.95 

ZBASIC 2.2 DISK & TAPE VERSION AND MANUAL .. ........... ............................. 99.99 

MANUAL ONLY... (APPLIES TO PURCHASE) ........................................................ 25.00 


SIMUTEK COMPUTER PRODUCTS lllC. 
TECHNICAL QUESTIONS PLEASE CALL (602J 323-9391 
4897 E. SPEEDWAY, T UCSON, ARIZONA85712 ,,.. 12 

TRS-80 is tm of Radio Snack. a Tandy Corp. 
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L1stmg I Continued 

11260 DATA 143 ,1 40,128,128,128,191,191,128 ,l 28, l 60 
11270 DATA 1 84 ,190,189, 1 80,144 , 128,l28 ,l91,l91,l28 
11280 DATA 130,139,17 5, 191,191, 159,135,129 , 128,191 
11290 DATA 191,128,128,128,128,130,129,l28,128,128 
11300 DATA 128,191,191,128,128,176,188,190,189,l88 
11310 DATA 17 6, 128,1 28, 191 ,191,12 8,130 ,17 5,159 ,175 
11320 DATA 159 ,175,1 59 , 129,128 ,191,1 91, 128,1 28 ,128 
11330 DATA 140,143,143,140,128,128,128,191,253, 4 

7E00 
7E00 
7E03 
7E04 
7E0S 
7E0 7 
7E09 
7E0B 
7E0D 
7E0E 
7E0F 
7El2 

7El3 
7El6 

7El9 
7ElA 
7ElD 
7E20 
7E21 
7E22 
7E24 
7E25 
7E26 

7E29 
7E2C 
7E2F 

7E30 
7E33 
7E36 

7E37 
7E3A 
7E3D 
7E40 

CD7F0A 
ES 
Dl 
CB94 
CB9C 
CB3A 
CB3A 
14 
4A 
11003C 
19 

11S27E 
CD307E 

ES 
112400 
21767E 
41 
19 
10FD 
EB 
El 
CD377E 

116A7E 
CD307E 
C9 

CD417E 
CD417E 
C9 

CD417E 
CD417E 
CD417E 
C9 

00100 
00110 
00120 
00130 
00140 
001S0 
00160 
00 17 0 
00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
003S0 
00360 
00370 
00380 
00390 
00400 
004Hl 
00420 
00430 
00440 
004S0 
00460 
00470 
00480 
00490 
00500 
00Sl0 
00S20 
00S30 
00540 
00SS0 
00S60 
00S70 
00S80 
00S90 
00600 
00610 
00620 
00630 
00640 
006S0 
00660 
00670 
006 80 
006 90 
00700 
00710 
00720 
00730 
00740 
007S0 
0076 0 
00770 
007 80 
007 90 

Program Listing 2. Assembly Language 

***************************** 
* CARD PLACER SUBROUTINE * 
***************************** 


BY 

RON BALEWSKI 


SEPTEMBER 28, 1981 

MAIN PROGRAM 
ARGUMENT - ­ lST 10 BITS -PRINT POSITION 

BITS 11 & 12 -CARD AS FOLLOWS 
00 - HEARTS 
01 CLUBS 
10 DIAMONDS 
11 SPADES 

ORG 	 7E00H 
CARD 	 CALL 0A7FH 

PUSH HL 
POP DE 
RES 2 ,H 
RES 3 , H 
SRL D 
SRL D 
INC D 
LD C,D 
LD DE,3C00H 
ADD HL ,D E 

DISPLAY TOP 2 LINES OF CARD 
LD DE,TOPHAF 
CALL MOVE2L 

DETERMINE WHERE THE PROPER SUIT IS AND DISPLAY IT 
PUSH HL 
LD DE , 36 
LD HL,CARDIM-36 
LD B, C 

NXTADD 	 ADD HL , DE 
DJNZ NXTADD 
EX DE,HL 
POP HL 
CALL MOVE3L 

DISPLAY BOTTOM 2 LINES OF CARD 
LD DE,BOTHAF 
CALL MOVE2L 
RET 

********** 
* MOVE2L * 
********** 

MOVE 2 12-BYTE LINES TO THE VIDEO SCREEN . DE 
; IS THE SOURCE , HL IS THE DESTINATION. 
MOVE2L CALL MOVElL 

CALL MOVElL 
RET 

********* 
* MOVE3L * 
********** 

MOVE 3 12-BYTE LINES TO THE VIDEO SCREEN. DE IS 
; THE SOURCE ADDRESS, HL IS THE DESTINATION ADDRESS. 
MOVE3L CALL MOVElL 

CALL MOVElL 
CALL MOVElL 
RET 

Lis ting 2 Contmues 
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Your best 	 Your best 

Model I/Ill Model I/Ill


peripheral buy modem buy

is amodem. is LYNX. · 


Considering expanding your TRS-80 
Model I or Ill ? Then you should know 
that only one kind of peripheral can 
give you all these extra capabilities 
.. . in a single uni t: 

• Computer-to-computer 	 data 
communications, for better 
personal or business manage­
ment. 

• Access to free "bulletin board" 
resources. 

•Access 	 to Source, Compu­
Serve and other time-sharing 
systems. 

•Services 	like electronic mai l, 
instant news and financial re­
ports. 

• An 	almost limitless supply of 
new games and other enthusi­
ast activities. 

Of course , we're talking about a 
modem . A far more sensible first 
step in expanding than, say, joy ­
sticks, or a voice box, or a printer. 
And, therefore, your best peripheral 
buy. 

A modem opens up a whole new 
world to you . A world of thousands 
of computers and computer people 
just like you , in homes and busi­
nesses around the block and across 
lhe country. A world you tap through 
your telephone . 

But don't simply settle for any mo­
dem. For the most modem satisfac­
tion , you need to make the best mo­
dem buy. 

And that's LYNX. 

Lynx lor 
Model I Ill 

The new LYNX for TRS-80 Model I and Model 
Il l. It's the latest inn ovation from the people who 
are making data communications attordable. It's 
the best first step you can take in expanding. It 
makes your microcomputer a whole new animal. 

123 LOCUST STREET LANCASTER. PENNSYLVANIA 17602 
Phona 717 /291 -11 16 

Thg new LYNX is the ideal modem 
for your Model I or Ill. That's because 
it's the key element of a total direct­
connect telephone communica­
tions package. 

Tl1is package includes all serial 
and computer bus interfaces, cables 
and terminal software .. . and comes 
to you with these remarkable fea­
tures: 

• SINGLE PRICE : $299.95! 
•Compatible with both Model I 
' and Ill. 
•No 	 separate purchases re­

quired. 
•One-year warranty. 
•Auto dial/auto answer. 
• Works 	with any software, in­

cluding ST-80 by Micklus. 
• Active clear, break, and " con­

trol " keys. 
• Half or full duplex, variable word 

length , parity and stop bits. 
• Dial 	from phone, keyboard, or 

memory. 
• Works with or without Model I 

expansion interface. 
• Works with or without Model Ill 

RS-232 card. 
• Can be placed on either side of 

Model Ill. 
• No tools needed to install. 
No other modem gives you so much 

in a single package. And when you 
compare the LYNX price with the to­
tal cost of bringing any other modem 
on line, it could save you OVER $100! 

..-49 

TRS-80 is a trademark or lhe Radio Shack 0 1v1sion of Tandy Corporation. 


FCC Reg1strat1on Number: A909KE -68171·0M·N 


Consult your local microcomputer retailer, or call one of these LYNX handlers today-TOLL FREE: 

THE BOTTOM LINE BREEZE/ QSD 
Milford, NH Dallas, TX 
800 /343-0726 21 4;484-2976 

B. T. ENTERPRISES COMPUTER PLUS 
Centereach, NY Litt leton, MA 
516 /981-8568 800 /343-8124 

..- See Us l cl ArJvert isers on Page 455 

THE PROGRAM STORE 
Washington, DC 
800 / 424-2738 

STEVENS COMPUTERS 
Phoenixvi lle, PA 
800 / 345-6279 

SIMU TEK SOFT SECTOR MARKETING 
Tucson, AZ Garden City, Ml 
800 / 528-11 49 800 / 521 -6504 

PROGRAMS UNLIMITED 
Jericho, NY 
800 / 645-6038 
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Listing 2 Contmued 

00800 
00810 
00820 ********** 
00830 * MOVElL * 
00S40 ********** 
00850 
00S60 
00870 TO 

MOVE l 1 2-BYTE LINE FROM (DE) TO 
HL TO RE-CYCLE TO TO THE NEXT LINE 

(HL) AND ADD 
ON THE VIDEO 

52 

00SS0 ' DISPLAY. 
7E41 cs 00S90 MOVElL PUSH BC 
7E42 060C 00900 LD B,12 
7E44 lA 00910 NXTBYT LD A, (DE) 
7E45 77 00920 LD (HL) , A 
7E46 13 00930 INC DE 
7E47 23 00940 INC HL 
7E4S l0FA 00950 DJNZ NXT BYT 
7E4A DS 00960 PUS H DE 
7E4B 113400 00970 LD DE,52 
7E4E 19 009S0 ADD HL,DE 
7E4F Dl 00990 POP DE 
7E50 Cl 01000 POP BC 
7E51 C9 01010 RET 

01020 
01030 ' 7E 52 BC 01040 TOPHAF DEFB lBB 

7E53 BC 01050 DEFB 140 
7E54 SC 01060 DEFB 140 
7E55 BC 01070 DEFB 140 
7E56 BC 010S0 DEFB 140 
7E57 BC 01090 DEFB 140 
7E5S SC 01100 DEFB 140 
7E59 BC 01110 DEFB 140 
7E 5A BC 01120 DEFB 140 
7E 5B SC 01130 DEFB 140 
7E5C SC 01140 DEFB 140 
7E50 BC 01150 DEFB lBB 

01160 1 2NO LINE 
7E5E BF 01170 DEFB 191 
7E5F B0 011B0 DEFB 128 
7E60 B0 01190 Nl DEFB 12B 
7E61 B0 01200 DEFB 128 
7E62 B0 01210 DEFB 12B 
7E63 80 01220 DEFB 128 
7E64 80 IH230 DEFB l2B 
7E65 B0 01240 DEFB 12S 
7E66 B0 01250 N2 DEFB 12B 
7E67 80 01260 DEFB 12B 
7E6S 80 012i0 OEFB 12B 
7E69 BF 012B0 DEFB 191 

01290 
01300 ' 7E6A BF 01310 BOTH AF DEFB 191 

7E6B B0 01320 DEFB 12B 
7E6C B0 01330 N3 DEFB 128 
7E6D B0 01340 DEFB 128 
7E6E 80 01350 DEFB 128 
7E6F B0 01360 DEFB 128 
7E70 B0 01370 DEFB 12B 
7E7 l 80 013B0 DEFB 12B 
7E72 B0 01390 N4 DEFB 128 
7E73 B0 01400 DEFB 12B 
7E7 4 B0 01410 DEFB 12B 
7E75 BF 01420 DEFB 191 

01430 2ND LINE 
7E76 B3 01440 DEFB 131 
7E77 B3 01450 DEFB 131 
7E7B 83 01460 DEFB 131 
7E79 83 01470 DEFB 131 
7E7A B3 01480 DEFB 13 1 
7E7B 83 01490 DEFB 131 
7E7C 83 01500 DEFB 131 
7E7D 83 01510 DEFB 131 
7E7E 83 01520 DEFB 131 
7E7F 83 01530 DEFB 131 
7E80 83 01540 DBFB 131 
7E81 83 01550 DEFB 131 

01560 
01570 
01580 
01590 ********* 
01600 * SOUND * 
01610 ********* 
01620 
01 630 SOUND ROUTI NE CALLED BY BA SIC TO GENERATE SOUND 
01640 EFFECTS . NOT CALLED BY ABOVE MACHINE LANGUAGE PGM. 

7E82 CD7F0A 01650 SOUND CALL 0A7FH 
L1s1mg 2 Con tinues 

254 • 80 Micro, November 7982 





MECHANICAL & STRUCTURAL 
ENGINEERING PROGRAMS 

EASI Software, Inc." suppl ies commercial qual ity 
analysis and design programs for architects and engin­
eering consultants. Al l programs are availab le on 
TRS -80 and CP/ M formats. 

EASl-PATH Project Management System ($300.00) 
is a data -base oriented program which uses CPM (critical 
path method) to schedule project operations against 
time periods and cost restra ints. Wh ile the reports 
generated by this progra m were des igned as a tool to 
assure management that deta iled project planning is 
performed. it is also an effective SALES TOOL for 
customer project presentations. 

PV-CODE ($995 .00) is a menu dr iven des ign program 
wh ich inte ractively designs complete pressure vessels 
including shells. heads, st iffeners, reinforcements. and 
f langes. It is based on the ASME Code and includes 
mathematical models of the required charts and tables. 
A complete design report is generated. 

Manuals w / demonstration diskette avai lable for the 
above progra ms $30.00 each. 

Other engineering programs ava ilable(MC1'2*): 
Finite Element (Space Frame); 

Concrete Design (Beam. Column. Slab, 2 Way Slab); 
Steel Design (Beam, Column); Fire Sprinkler; 

HVAC; Electrical Eng ineer ing; Accounting, etc. 

EASI Software Inc.· 
DEPT: MC-2 


2 W indsor Court 
Jackson, NJ 08527 

(201 )36 7-5735 

*MCt2 is the Trademark for M cC Jintock. Inc. 
*EASI Software Inc- previously kn own as Engineering Ana lysis 
Software Consultan1s. 

..-3 13 

MAXPRIN1i 

FOR THE STANDARD EPSON MX - PRINTER80 


* SUPPORTS ALL MX - 80 PRI N T STYLES
* WORDPROCESSXNC3 TE X T CO N TROL MODE

* M E NU MODE FOR G E N E AL APPL I C AT I O N * TRUE PROPORTIONAL J U STIFICATION 

J Y~~~~~!~~§ 8~Y~~~B~ 	 I CENTERS TITLES 
• sueSCRJPTS • SUPERSCRIPTS 

I DYNAMIC CONTROL OF' LINE SPACING I N 1 /72 JN. INCREMENTS 


• !Thl!CS #I TH #X - 8 9 GRhFTRhX 

J WORKS WITH MOST PROGRAMS INCL UD ING §~B!e§l!T~ 


M...~ >: pr1 nt 1 s an e i.; tr-aord1nar y u s e r o r 11?nt e d pr- 1f"'l t~I'" dr" J v ut• I 1 y 

progr <."lm wh1ch,'l ll o w ~ you t o ve l oct n n y M 'lC - 80 p rint. s tyle or 
f u n c ti on :.uch a s under I i n1ng on a c hurm c t er t:>y -= h.ar.> .: <t? r (),J f: : :i 

w 1 lhl n word p,..oce~s. 1 ng tei.; t. M.J.-.: p,..' nt .L\I GO f C.;lt'-lr"" s pr""oport 1 on .a. I 

r1 g h m~ r"" gln Ju ~ t 1f1 ca t 1on w1th1n a b l oc ~ of s tandard te~ l to give 

your p r i nt out a t r u l y pro f e~sicin._,J appei\r"dnce . 


Thf:!> s. tandard Ma >: pr 1n t wort' s w ith a l I BASIC progr.am s . AO.Jot ~ ,. 

programn ._i...,.JlJL\b l e f or SCR tPSI T. PE NC l l. • .lnel LAlVWRI TER. M1n 1 mum 
svs tem r-equ1 r emen t s a r e a 32t< Mo del I o r Mod l I l l w1tt1 on d1 1ii k 
C1r 1 .... e . Ct1ode l I l I need ~ t wo 0,-1...,es to convert on l y .) 

Q~l. €:~!~ _ t!?e tru~ 1 P.Q f€'!!.l i l - ~! -¥Q UC -~!. :~ '1 · H a.>(p rtnt 1 s s uppl i ed 
on dt 'i l-: w ith m~nu ..'lil . did c- pter"' p r"ogr a m..,; . a na s n1cp1ng for onl y : 

* * 	 * * 
TO ORDERa Cal l <408> 737-22:S~ VisJJ I Md Gt&t"' C..,,..d 

S&nd check or mo n&y order tor 
Pctig,gytr-c:::>n j. c:-., 
381 Fi r~ t Str&ot , Suito 514? 
Lo• A lt o~, Californi• 94022 
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Llsrmg 2 ContmueCI 

7ES5 3E01 

7ES7 0E00 

7ES9 45 

7ESA 2F 

7E8B E603 

7ESD D3FF 

7ESF 00 

7E90 2S04 

7E92 10F7 

7E94 1SF3 

7E96 25 

7E97 20F2 

7E99 C9 


7E9/\ BF 
7E9B A0 
7E9C BC 
7E9D BF 
7E9E BO 
7E9F B4 
7EA0 A0 
7EA1 BE 
7EA2 BF 

7EA3 BC 

7EA4 90 

7EA5 BF 


7EA6 BF 
7EA7 S2 
7EA8 SF 
7EA9 BF 
7EAA BF 
7EAB BF 
7EAC BF 
7EAD BF 
7EAE BF 
7EAF SF 
7EB0 81 
7EB1 BF 

7EB2 BF 

7EB3 80 

7EB 4 80 

7EB5 80 

7EB6 S3 

7EB7 SB 

7EBS S7 

7EB9 S3 

7EBA S0 

7EBB S0 

7EBC S0 

7EBD BF 


? EBE BF 

7EBF S0 

7EC0 80 

7EC1 S0 

7EC2 S0 

7EC3 BE 

7EC4 BO 

7EC5 S0 

7EC6 S0 

7EC7 80 

7EC8 S0 

7EC9 BF 


7ECA BF 

7ECB 88 

7ECC AE 

?ECO BF 

7ECE SC 

7ECF AE 

7ED0 90 

7E01 SC 

7E02 BF 

7E03 90 

7ED4 84 

7ED5 BF 


7ED6 BF 

7E07 S0 

7ED8 80 

7ED9 80 

7EDA BC 


01660 
01670 
016S0 
01690 
01700 
01710 
01720 
01730 
01740 
01750 
01760 
01770 
017 S0 
017 90 
01800 
01810 
01820 
01S30 
01S40 
01S50 
01S60 
01870 
018S0 
01890 
01900 
01910 
01920 
01930 
01940 
01950 
01960 
01970 
01980 
01990 
02000 
02010 
02020 
02030 
02040 
02050 
02060 
02070 
02080 
02090 
02100 
02110 
02120 
02130 
02140 
02150 
02160 
02 170 
021S0 
02 190 
02200 
022 10 
02220 
0223 0 
02240 
02250 
02260 
02270 
02280 
02290 
02300 
02310 
02320 
02330 
023 40 
02350 
02360 
02370 
023 80 
02390 
02400 
02410 
02420 
02430 
02440 
02450 
02460 
02470 
02480 
02490 
02500 
02510 

LO A,l 

LO C,0 


SOUND2 	 LD B,L 
CPL 

SOUND3 AND 3 
OUT (255) , A 
DEC c 
JR Z,SOUNDD 
DJNZ SOUND3 
JR SOUND2 

SOUNDD DEC H 
JR NZ ,SOUND3 
RET 

; 
; 
; HEART FIRST LINE 
C/\RDIM 	 DEFB 191 


DEFB 160 

DEFB 18S 

DEFB 191 

DEFB 189 

DEFB 180 

DEFB 160 

DEFB 190 

DEFB 191 

DEFB 18S 

DEFB 144 

DEFB 191 


; HEART 	 LINE 2 

DEFB 191 

DEFB 130 

DE FB 143 

DEFB 191 

DEFB 191 

DEFB 191 

DEFB 191 

DEFB 191 

DEFB 191 

DEFB 143 

DEFB 129 

DEFB 191 


; HEART 	 LINE 3 

DEFB 191 

DE FB 128 

DEFB 12S 

DEFB 128 

DEFB 131 

DEFB 139 

DEFB 135 

DEFB 131 

DEFB 12S 

DEFB 12S 

DEFB 128 

DEFB 191 


; CLUB LINE 1 

DEFB 191 

DEFB 12S 

DEFB 128 

DEFB 12S 

DEFB 12S 

DEFB 190 

DEFB 189 

DEFB 12S 

DEFB 12S 

DEFB 12S 

DEFB 12S 

DEFB 191 


; CLUB LINE 2 

DEFB 191 

DEFB 136 

OEFB 17 4 

DEFB 191 

DEFB 140 

DEF B 174 

DEFB 157 

DEFB 140 

DEFB 191 

OEFB 157 

DEF B 132 

DEFB 191 


; CLUB LINE 3 

DEFB 191 

DEFB 12S 

DEFB 128 

DEFB 128 

DEFB 140 


L1s r111g 2 Con rtnues 



L15 /tng 2 Continued 

SOFTWARE CONCEPTS 
7EDB SF 02520 DEFB 143 

7EDC SF 02530 DEFB 143 

7EDD SC 02540 DEFB 140 

7EDE 80 02550 DEFB 128 

7EDF 80 02560 DEFB 128 

7EE0 S0 02570 DEFB 128 

7EE1 BF 025S 0 DEFB 191 


025 90 ; DIAMOND LINE 1 

7EE2 BF 02600 DEFB 191 

7EE3 S0 02610 DEFB 128 

7E:E4 80 02620 DEFB 128 

7EE5 A0 02630 DEFB 160 

7EE6 BS 0264 0 DEFB 184 

7EE7 BE 02650 DEFB 190 

7EE8 BO 02660 DEFB lS9 

7EE9 B4 02670 DEFB 1S0 

7EEA 90 026 S0 DEFB 144 

7EEB S0 026 90 DEFB 128 

?EEC 80 02700 DEFB 128 

7EED BF 02710 DEFB 191 


02720 ; DIAMOND LINE 2 

7EEE BF 02730 DEFB 191 

7EEF S0 027 40 DEFB 128 

7EF0 82 027 50 DEFB 130 

7EF1 BB 02760 DEFB 139 

7EF2 AF 02770 DEFB 175 

7EF3 BF 027 S0 DEFB 191 

7EF4 BF 027 90 DEFB 191 

7EF5 9F 02S00 DEFB 159 

7EF6 87 0281 0 DEFB 135 

7EF7 81 02820 DEFB 129 

7EF8 80 02830 DEFB 128 

7EF 9 BF 02840 DEFB 191 


02850 ; DIAMOND LINE 3 

7 EFA BF 02860 DEFB 191 

7EFB S0 02870 DEFB 128 

7EFC 80 028S0 DEFB 128 

7EFD 80 02890 DEFB 128 

7EFE 80 02900 DEFB l2S 

7EFF 82 0291 0 DEFB 130 

7F00 81 02920 DEFB 129 

7F0 1 80 02930 DEFB 128 

7F02 S0 02940 DEFB 128 

7F03 80 02950 DEFB 128 

7F04 80 029 60 DEFB 128 

7F05 BF 029 7 0 DEFB 191 


02980 ; SP.l\DE LINE 1 

7F06 BF 02990 DEFB 191 

7F07 80 03000 DEFB 128 

7F08 80 0301 0 OEFB 128 

7F09 B0 03020 DEFB 176 

7F0A BC 03030 DEFB 1S8 

7F0B BE 03040 DEFB 190 

7F0C BO 03050 OEFB 1S9 

7F0D BC 03060 DEFB lSB 

7F0E B0 03070 DEFB 176 

7F0F 80 03080 DEFB 12S 

7Fl0 80 03090 DEFB 128 

7Fll BF 03 1 00 DEFB 191 


03110 ; SPADE LINE 2 

7Fl2 BF 03120 DEFB 191 

7Fl3 80 03 1 30 DEFB 12S 

7Fl4 S2 03 1 40 DEFB 130 

7Fl5 AF 03150 DEFB 175 

7Fl6 9F 03 1 60 DEFB 159 

7Fl7 AF 03 1 70 DEFB 175 

7Fl8 9F 03 1 S0 DEFB 159 

7Fl9 AF 03190 DEFB 175 

7FlA 9F 03200 DEFB 15 9 

7FlB Sl 03210 DEFB 129 

7FlC 80 03220 DEFB 12S 

7FlD BF 03230 DEFB 191 


03240 ; SPADE LINE 2 

7Fl E BF 03250 OEFB 191 

7FlF 80 03260 DEFB 12S 

7F20 S0 03270 DEFB 128 

7F21 S0 03280 DEFB 128 

7F22 SC 03290 DEFB 140 

7F23 SF 03300 DEFB 143 

7F24 SF 03310 DEFB 143 

7F25 BC 03320 DEFB 140 

7F26 80 03330 DEFB 128 

7F27 80 03340 DEFB 128 

7F2S 80 03350 DEFB 128 

7F29 BF 03360 DEFB 191 

7£00 03370 END CARD 

00000 TOTAL ERRORS 


DALLAS TEXAS 

AVIATION PROGRAMS 
• Pilot Flight Planning 
• Financial Trip Information 
• Flight Plan Revisions 
• Determination of optimum altitude 
• f\rea Navigation 
• Course Reversal 
• IFR Alternate 
• Great Circle Courses 
• Cost Projections 
•Cash Flow 
• Weight & Balance 
•More 

Aviation (Model III disk only) ... .. .. .. ....... $99.00 


RETAIL INVENTORY CONTROL 
• Maintain Inventory 
• Sales Register 
• Full Editing 
• User Configured 
• Track Backorders 
•Tracks Re-order Time 
• Prints Purchase O rders 
•More 

Retail Inventory (Mod I/ Ill Disk} ... ...... $99.00 
With Cash Register Module ... ...... $148.00 

THE DISASSEMBLER 
• Disassemble Command Files 
• Generate EDAS Source Code 
• Insert User Defined Labels 
•Generate ORG's & EQUates 

The Disassembler (MOD I/ III Disk) . ... . $39.00 
EDAS .. ... ......... .. ..... ..... .... ................ $75.00 

ELECTRA SKETCH 
• Screen Graphics 
• Mix Graphics & Text 
• Dump Screen to MX-80 

•Movie Display Mode 
• Load Screens Fromom BASIC 
• Instant Recall of Screens 
•More 

Electra Sketch (Mod I/ III Disk) ... ......... $29.00 
FINE LINE 

• Graphics Drawing in COLOR! 
•Movie Mode 
• Save screens to Tape 

Fine Line (Color 16K Tape) .. .......... .. . .. . $34.00 
(Most TRS software available at similar discounts. CALL!) 

SOFTWARE CONCEPTS 
105 Preston Valley Shopping Center 


Dallas, Texas 75230 

Our retail store is located at the SW corner of 


Preston & LBJ · 


(214) 458-0330 

MasterCard, Visa, American Express, COD 

v' 43 
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PUSH YOUR TRS-80* TO ITS LIMITS 

Volume 1 1

Down the Road 
A fie• U1e G olc.lrush 
Business Form s Tho ln"o1ce How? 
Ho w Much rn1c1es1.,_ Th Ru le ol 78 
Compu ter Educ3hon 
Me<1sur 1ng lns1ruc:11onal Etlccti..,oness 

with IM TRS-80 
Using a TRS·SO 10 Tabu1a1e S1uc,ent Ratings 
Sworos anel Sortery II 
lhc Ptes1den1 Oec 10cs 
Batie Ru1 h Is A.I 1\lc and W ell 

and H1U1ng Home Runs on M y TRS·80 
Four G1aprucs Mel hods 
TA$p1r09ra()h 
Ach·en1 urcs 1n RoselantJ 
Punch Out Your D•sks 
Build a Snoop r1Snut:>Oc1 
Car ?oot 
Docio r You• Records 
Compulacar 

• 8 10- Bars BtQrtiyU1ms m Ba• Graph Fo1m 
· 	 TTV lntc ,,ace 

Why Borne1 10 1n1c1lace 
lnlO thO so·s. Par1 I, Pail 11 . Par! 111 
P11n1c• Cahbra11on 

Dela Loop 


Volume 2 
Tne N,1me an0 AtJcll ess F11e 

Expense Rcpart 

S1ory P.. am 

Sm110- TFIS·80 Lo... es Vou 

Kcoo 

r1e A11ac1t 


' Wo rkShCC1 
' CurYe P1011 e1 
• 	Ctup Teste1 

Bu1t<J a Ughl Pen 
BASIC Word Processor 
Slates W o rkeCI 

Pe~~~':f#r';;~,'1~~nd:~n~;;1eurs 
r es1ing 1. 2. 3 

OecOCle CW 01rec:11 v 


h om the Cass.e11e Earplug 
lnlo tho 80 s. Part IV Pa11 v 
EOTASM fo r M odel m 
Put Some flash m 10 Your Menus 
Fl LEX A Commumca t1011 Package to r 

file fl:<::hango 

Volume 4 

Ma11m9 L1s1 IOI a Small Business 
Business Forms- The Stat'!men1 
Graae Carc u1a1 01 
Ctassroom Doodles 
As1ero1d Adven lu•e 
Comvukala 
Pualer 
On Vour M ark. Ge1 Se 1 ana Go 
Program an EPROr.. 
Pan·Mu1ue1 
lncome Tax W1tnhoto1ng 
An A u1oma.11c Casset1e T~D Interlace 
Sena and Reccwe RTI"I' tn BASIC 
A Bett er Way 
Don I Be a Stow PO KE 

Take a PEEK at YoUI Computer 
Hairy B1-Na1y and Hexy Decimal 

2 

4 

lnstan1 tndexc1 P1ogramm1ng in D1si.. BASIC 
Um Key tor the MO<! I I 
BREAK Dis.able 
Z·80 01sa5semo1e1 

Volume 7 
Po1n 1ano F19ureCnar11ng 

1or SloClo.!. 0110 Comm0d111a:-. 
01v1t.1end A@1rwrn.1rnl'.!1'1 1 Pla1~ 
K •p1n9 T1ack ­

SttJdcn1 Scnedultng anu Auenoancc 
Pait 111 
Part I 

Aoul@>:tl' 
F1~ ShOrt Gamc-s 
Auo1k s CubeiH, t M cin1pu1a 1o r 
~asy CH~S. Grapnu:s aM An1ma11on 
Merl'IO•y S1~e-2()K' 
01 sl.; BASIC Wor ProceS$Or 
The Btg Game 
Using lhe Uselut UART 
S; rinQ Pron1ems 1n 1he TRS 80 
He.o: Oc;:tal antl Smary 

to Oecrmal Conversions 
.EMOD- EOTAS M Moa1hca t1ons 

for the ,, oc:1el HI 
~~niur1'be-r On 
Commana 

7 


You don't have to add on peripherals 
You don't have to add on memory 
You just have to add on information with 
ENCYCLOPEDIA FOR THE TRS-80* 

The Encyclopedia for the TRS-80 * is the largest single 3
Volum e 3 source of TRS-80 information in the world. Al l ten vol­

Flex/Form 
1 ~~~~~r~ ~ utor 

Supc1maze 
M tc ro Ba skc l ball 
Images • 
Regulate Your V•deo Mon•tcu 
CTA·60 M001hcat1ons 
The Grea1 G11 I Scou t Cookie Caper 

[~fe~•;e~Qlo~?~~~t>oaitJ 
A Oelu:1.e Expansion lntertar::e 
lnterlac1n9 !he TRS 80 

10 t e Heath H 14 P11n1e1 

~?s~a~~;~~~;(l~~;iu:21~Belo w BASIC 

In to l he 80 S. Part VI. Pait II 
Spool ancJ Dcspool 
Renumt>cung M ac'e Easy 

Volume S 
H1 HoS11ver 1 
Accouniant s Aid 
Vocabula1y Bu1td0f' 

5 


Numerical E.tprcss1on Input 1n le,....111 
~e-School f\ altl 

~t ~rabr~~ine Races 

Sl ide Sho.... 
GraphS. Plu s 
ln1e11up1 M ooe 1 5 
AeverSl! V1d~ H.trd..varc MocH t1ca1100 
Team S1a ts 
Loans-Do You Really 

Kno•.·. lhe Cost of YC\u1s? 
A Home B1ew tnterrace 

~r:;:;~1g ~~;,~ramming S1ore a R aH 

Ttle Z·80 S Hidden AD•ht1es 
t<BFIX Your BASIC Programs 
File Name 
Aacros Let You1 r-. rcro Do !he Work 

8Vclume 8 
Busines5 PrecJ1c;:11on:i h em !he TRS 80 

Stock Valuation 


• Prac111:.a1 A.pp11ca1tons o f 
Classroom Programs 

· Super Curve F II 
• Oueen Rama's Cave 
• TRS80Juket>oJt 
• Instant Grapn1c s tor Everyone 
· 	Screen Ec:11 1or lor Giaphlcs Creations 

Lowe1c ;;i se Dr iver IOr 1he TAS-80 
Minor ,.0t1,101 A;;i 1ntenance 
Can You Fines 1na1 Slide? 
Con11011ing You1 Home w11n Your TRS 80 
Speak lor Yourselt 

A Soe:et: Syn1hes1zer tor tne JRS.80 

Computer Number Sys1ems aml 


Arn nmcuc Operations-Part I 
Down 1n t e Dumes Ewam1mng Memory 
Ne .... 01sk o.....ncrs· Oe11ghl 
Generam 
?r otess1ona1 Loo"'~n L1s11ngs 

w11ri a fetc tvoeiT M) 
• M ore Patches 10 EDT ASM 

umes are loaded with practical programs and articles 
designed to take you and your computer beyond the lim­
its of the manufacturer's documentation into a new and 
excit ing world. 

Each volume contains between 15 and 20 articles ac­
companied by diagrams and program list ings. Virtually 
all of the articles are total ly new and cover such topics 
as uti li ty, tutori al, business, word processing, educa­
t ion, hardware, graphics, games and more. If you were 
to purchase individually all the programs contained in a 
si ngle volume, it would cost you more than the $109.50 

price of an of an entire ten 
volume soft-cover edition. 
Think of it-over 150 pro· 
grams for $109.50. That 's 
less than 73¢ per pro­
gram! And, when you buy 
a complete set, soft or 
hardcover edition, we pay 
the $15.00 shipp ing and 
hand ling charges. PLUS 
you get Volume 1 of EN­
CYCLOPEDIA LOADER™ 
abso lutely free-A $14.95 
value. 

• p,ograms contained on Encyc:. loped1a Loader. 
Book Is needed to use Loader. 

Volume 10 

F'lan Atieael- A Proyrarn to r Pro1c-c1Planning 
Ch~-.Ck Sto1a.c;e Progr3m 
Lo an Amo11izm1on 

hys1cs m M o tion E11prorn1g tne P•oiccMa 
Problem 

Anoiher M agic Tock. 
Sa tan s Sauarf! 
Cara Playing 
Unlockmg the Color Compu ter G1apt1111;s 

Cnarae1er CO<.le 
SBLOC~ 
Gragh1cs and ZBASIC Pan I P311 II Pa' t 111 
Hear11CAS Hear11CIM 
Planning Your Ret1rt:!m@n1 
Lo .v Resol1J1ton Voice ror me Color Comc;ru ter 

1~~~~e~o$~~~~5 cgy!:s.eo 1n1er1ac 
TRS·80-Crypt04t! rac;rher 
La.'y l re Trainer 
MO<J1ly111g Scr1t1S•I 10 S no Con1ro1 

Cna1ac1ers to Pr1nte1s 
Shor!SIUll 
co~. PLETE I OEX FOR ALL 10 VOLUME.S 

6 
Volume 6 

Eitponcn11al Srnoo1h1nq 

~~~~'~;~~~t~:~n 
S1uCSen1 Scneaulmg ana Allet\Clance 

Pan 1 
Part II 

Space ~. 1ss1on 
Slot Jl ac;:hme 
Level H Grao 1cs Code 
New ComptJ S)l.ctch 
As You L1'-;e 11\\11m1he P~.ao 
Ac1tl PROM Caoab1l1 ty to Your T RS·80 
Ma9a11nc lnde• 
Money M1nae1 
Grouo1 ~ A S1ta1eqy 10 Group l•ke 01>1ects 
Slit:'° W1thll 
Easy Sel c1r1ccT MJ Oulput tor tne TRS 80 

Take M to Your So1cno1as 
On T0Na1a 8e11cr Sor ts ot Tnino s 
AdntJor 01s111Dt.111on Grapn1cs 
using LMOFFSET 
E)1rac101 An Ace in nie Hole' 
PaQe Print Your Listings 
Le1 YOtJI TRS80 Do me 1 ping 

Volume 9 
Layawa) 

Your Fair Sh.:H(' 


1 1 11 1g~ 1 1 ~~~,~~ 1 1~:::~;ci~e "aQll 
Mur"h 

~~~1~:~,'~,~o~~~'?~ ~~S.iu1•·r 
Recrea i+ng Gratm1cs 
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Yo w Pt!r~onal E • p1?nse Ac;:counl 
C~•lt!Sl1al Sol!w,ue 
M()c!PI 111 l·O Poii 
A 811 o ! Pret1s100 
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s.0 1. 5,~1011 
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ENCYCLOPEDIA FOR THE TR5·80* &ENCYCLOPEDIA LOADER™ 

To Order Complete Sets (and save an extra $15.00)" 

D Encyclopedia for the TRS·80" . Volumes 1-10 
plus FREE Volume 1 of Encycloped ia Loader'TM 
Hard Cover Edi lion EN8100L $199.50 

0 	Encyclopedia for the TRS·80". Volumes 1-10 
plus FREE Volume 1 of Encycloped ia Loader'™ 
Soft Cover Edition EN8080L 5109.50 

D 	SPECIAL OFFER! 
Encyclopedia Loader™ Volumes 1- 10 EL8000 $119.97 
a $149.50 value 

·save $15.00 shipping and handling charge. When you order a 
complete set of Encyclopedias or Loaders, WE PAY THE 
SHIPPING! 

To Order Single Volumes 

Please indicate the Volume Nos. and which edition you preler 
0 Hard Cover edition @ S19.95 per vol. 

0 Soft Cover adltion @ $10.95 per vol. 

0 	 Encyclopedia Loader @ $14.95 per cassette 

Shipping and handling: $1.50 per volume for single volumes of 
books and casselles. $10.00 per Item loreign air mall. 
All Encyclopedias shipped UPS with complele street address, 
all Loaders shipped 1st class ma il . 

D Payment enclosed D Master Card D VISA 0 AmEx 

Card# ----------------------------------­
Signature 
Name 
Address 

City ________________State ________.Zip --------- ­

WAYNE GREEN BOOKS• SALES DEPT.• PETERBOROUGH, NH 03458 
EN11 



NO POSTAGE 

NECE SSARY111111 IF MAILED 

IN THE 

UNIT ED STATES 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT 0 00 PETERBOROUGH. NH 03458 

POSTAGE WIL L BE PAID BY ADDRESSEE 

WAYNE GREEN BOOKS 
SALES DEPARTMENT 
PINE STREET 
PETERBOROUGH, NH 03458 
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___________________ _ 

ENCYCLOPEDIA LOADER™ 

What is ENCYCLOPEDIA LOADER™? II is a 

dump, on 30 minute cassettes, of most of the 
programs contained in the ENCYCLOPEDIA 

FOR THE TRS-80. It gives you the abi li ty to 
load those programs qu ickly and easily, 

saving you hours of keying in programs 
and correcting keyboard errors. ENCY­
CLOPEDIA LOADER helps you realize 
the full potential of your computing 

time. Individual cassettes are priced 

*TRS-80 is a trademark of the Radio 
Shack division of Tandy Corp. 

The ENCYCLOPEDIA FOR THE TRS-80* 
is a Wayne Green publication. 

ENCYCLOPEDIA LOADER™ is manu­
factured by Instant Software, a division 
of Wayne Green Inc. 

Dealer Inquiries Invited. 

G Wayne Green Books, 
A division of Wayne Green Inc. 
Pine St., Peterborough, NH 03458 

. " 

at $14.95. Tt+e e~tire ten volume set is only 
$119.97. That's a $14S.50 value! And again, 
we pay the shipping and handling charges. 

So push your TRS-80 to its limits and 
maximize your computing time with ENCY­
CLOPEDIA FOR THE TRS-80 and ENCYCLO­
PEDIA LOADER. Use .the attached card for 
ordering, or fill in the coupon and mail today 
to: Wayne Green Books, Sales Dept., Peter­
borough, NH 03458 

CALL TOLL FREE 1-800-258-5473 for credit card orders. 

r----------- - ---------~--~-----

1 ENCYCLOPEDIA FOR THE TRS-80* & ENCYCLOPEDIA LOADER™ 
I 
I 
I 
I 
I 
I 
I
I
I 

I 
I 
I 
1 

I
I 
I 

I 
I 

T o O rdn Complf~tr M t.s (:md sn\•c an ex tra Sl$.OO)• 

0 t:ncyrloprdia fo r thr TRS-SO• . Volume~ 1- lO 
plus t"Rt:f: Vo lume I o r Ent:)"tlorx,"di11 1.o:Jdcr'rM 
H11rd Covrr f.d ilion EN IU OO L $ 199.50 

0 Encydoprdla fo r lhr T RS-80 • , Volumes l ~ IO 
plus t•Rt:E Volumc I o f Em:yc lopC'dla Lo3der~·M 
Sore Conr FA l1 jon EN8080L 5 109.50 

0 SPECIAL Ol"FER~ 
Enc)'do prdia l.oadrrTM Volumes l- 10 ELSOOO $119.97 
a Sl -'9.SO ~· ;tlu t:' 

;!~'~ l c~!5.~t s:~Pll~~!y;~:pc~ai:~li~~ ~~:~~c;rs~~~-~ y~~\ ;rd;~ ~ 
SHIPPI NG! 

D Payment enclosed D Master Card 

Crud #·--------- - ---­
Signature 


Name 

Address __________
 

Plc'asc ind ka1c 1hc Volume Nos. a mJ which ed ition you prefer 
[J Hard Conr f'd llion @ 519.95 ~r rnl. 

0 Sort Co,·u filit lun @ S10.9S ptr ' 'u l. 

lJ Enc)d oprdht Loadrr @ $ 14.95 pt'r ca.s~ltr 

hipping and handling: SI.SO per \•o lumc _for single \·olu mcs of 
books and cassctt C3o, SI0 .00 per hem foreign ah mail . 
All Encyclopedias shipped UPS wi1h co mp lete succ1 a.ddtcSlti, 
all Loader shipped h t cl~s mail. 

D VISA D AmEx 

lnterBank #______ 

Card Expires _ _____ 

City____ __________ . ______~ipState ________ 

WAYNE GREEN BOOKS e SALES DEPT. e PETERBOROUGH, NH 03458 
EN11 



BUSINESS 

After all, you print all the news that fits. 

Make Those Headlines Fit 


\ 
Richard Ramella 
1493 Mountain View Avenue 
Chico, CA 95926 

Who needs a program that 
measures headline type? 

•Student journalists who 
need electronic experience be­
fore they jump from typewriters 
to video display terminals. 

• People who produce type­

18 POINT 

set newsletters, flyers and 
posters. 

•Anyone who occasionally 
prepares material for publication. 

TRS-80 ownership gives you 
powerful capabilities when pre­
paring the printed word. Word 
processing systems such as the 
Electric Pencil and Scripsit offer 
writing and editing ease. Print­
ing firms offer phone-to-phone 
typesetting originating from a 

TRS-80. The product is paper 
type, high resolution photos of 
material set to user specifica­
tions. After pasteup in the form 
desired, the material goes to a 
printer for production. 

In short, the TRS-80 owner ap­
proaches the same production 
capability as newspapers which 
use sophisticated electronic 
word processing and typeset­
ting computer systems. 

24 POINT 
30 POINT 
36 POINT 
48 POINT 

60 POINT 
72 POINT 

Measuring headline type is a 
partial but integral part of this 
publication process. 

The accompanying program is 
written in Level II Basic and is 
about 3000 bytes long. A line 
printer is helpful but Is not neces­
sary. If you do not have one, I will 
include a program modification. 

Some Basics 

Why must you count headline 
type? Body type, such as the 
type in which this article is set, 
is small enough that it can be 
justified to even lines through­
out. But headline type is larger 
and must be counted with three 
aims: that it is neither too short 
nor too long for the space it will 
occupy, and that succeeding 
lines in the headline are about 
even in length. 

Type comes In various sizes 
and is measured in points. The 
measurement "point" refers to 
height (see Fig. 1). 

The same type style may come 
in condensed, medium and ex­
tended forms. This refers to the 
way the type is "squeezed," 

The Key Box 

Basic Level II 
Model I 
4K RAM 
Line printer optional 

Fig. 1. Point sizes 
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Push your reflexes, 
coordination, 
judgment to 
their limits! 

16·48K TRS-80 MODEL I or Ill 
CASSETTE TAPE $16.95 
DISK $19.95 

To order, call toll free: 
(800) 824-7888, 

oper. 422 
in Calif.: (800) 852-7777 

Please add $1.50 for shipping and handling 
6%% sales tax in California 

PRO~ 
BOX 560 .-91 

MJC, VISA, CHECKS OK NORTH HOLLYWOOD, CA. 91603 

THIS PRINTER SELECTOR 
HAS GOT THE SMARTS! 
TWOPRINI'M is the Smartest Dual 
Printer Switch on the Market for 

An original dt's ign by Ron Wirth 

INTRODUCTORY 
SPECIAL - S99.95* 
*Save SIB off the regular price 
of 5117.95 with this ad. 

Your Money. 
• 	 Hard select of desired 

printer with toggle 
switch. Software select J 	 mode via CHRS(1J or 
CHRS(2) 

• 	 Lights indicate which 
printer has been selected 

• 	 "Centronics" compatible 
for MOD I, II or Ill (Please 
Specify). (MOD II requires 
cable modifications) 

• 	 Requires purchase of 
Radio Shack P/N 
(270-1552A) Battery 
Eliminator 

l•l 	 CALIFORNIA WORD EXCHANGECheck or Money Order. ~ 
Visa or MasterCard accepted. \llliiiiill 802 E. Lime •Monrovia, CA 9'1016 
Californ ia residents add 6 V'% Sales Tax 	 (213) 443-5866 

.-See Lisi o/ Advertisers on Page 455 	 80 Micro, November 1982 • 261 



"stretched" or left in regular 
dimensions. This sideways mea· 
surement is not absolute. 

And last, the widths of dif· 
ferent letters are different. For 
example, the letters I, m, R and 
W all have different count 
values. Th is program totals 
each line's count value and tells 
you how well it f its in the space 
you have allowed. 

The only other esoteric infor· 
mation I must pass on has to do 
with column size. Your dai ly 
newspaper is divided into col· 
umns. Chances are, those col· 
um ns are either 10 picas or 14 
picas wide. Forget about picas 
except to note that a 10-pica col· 
umn is about 1 5/8 inches wide, 
and a 14-pica column is about 
2 5/16 inches wide. You need to 

know th is if you decide to work 
with column widths other than 
the 10-pica standard this pro· 
gram uses. 

How the Program Works 

The program instructs you to 
make two punctuation substltu· 
tions: < for a comma (,) and an 
asterisk (•) for a colon (:). If you 
place a comma or a colon in an 
Input response, the program ig· 
nores all following material. Re· 
member to make these substitu· 
tions and be assured the final 
version will be translated into 
the correct punctuation marks. 

Then make the four Input 
choices: 

•Number of (10-pica) col· 
umns the headline will occupy. 

•Type size (18- 60 point). 

•Condensed, medium or ex­
tended type. 

•Number of lines In the 
headline. 

The program flashes a 
reminder of the kind of headline 
you are going to write and then 
prompts you to enter the suc­
ceeding lines. The prompt also 
includes a fie ld of dashes rough­
ly defining the limit of the line. 

Note for Model I Owners 

If you own a Model I and have 
a line printer that can print 
lowercase characters you may 
have noticed something curl· 
ous. If you want to LPRINT in 
lowercase, hold down the shift 
key; for uppercase, leave it up. In 
either case the screen prints 
only capital letters. 

Program Listing 

100 REH •F ITS AND STARTS: A HEADLINE COU!fi'ING 
110 CLS 
120 PRINT " WHEN WRITING HEADLINES, SUBSTITUTE" 
130 PRINT " < FOR , AND • FOR : • 
140 PRINT " LRPINT WILL TRANSLATE CORRECTLY," 

PROGRAM• BY RICHARD RAMELLA 

150 INPUT " HIT ENTER TO CONTINUE "1X 
160 CLS 
170 P • 0 
180 CLEAR 400 
190 INPUT "NUMBER OF COLUMNS"; K 
200 INPUT " TYPE SIZE : 18 24 30 36 42 
210 PRINT "TY PE STYLE: • 
220 INPUT • (CONDENSED - 1) (MEDIUM ­
23 0 INPUT " NUMBER OP LINES•: D 
240 IF S • 18 THEN C • 16 
2S0 IF S • 24 THEN C • 10 
26 0 IF S = 30 THEN C • 8 
270 IF S • 36 THEN C = 6 . S 
280 IF S • 42 THEN C • 6 
290 IFS = 48 THEN C = 3 . S 
300 IF S • 60 TUEN C • 2 . S 
3 10 IF T • 1 THEN C = C • l.2 S 
320 IF T • 3 THEN C = C • . 7S 
3 30 H = K • C 
340 A = H 
3S 0 E • INT(H) 
360 B • A - E 
370 IF B < . 2S THEN H • INT(H): GOTO 
380 IF B < .60 TUEN H • INT(H) + . S: 
390 H • INT(H) + l 
400 CLS 

48 60"1 S 

2) (EXTENDED - 3) "1 T 

400 
GOTO 400 

410 PRINT "NOW WRITING ";K;"COLUMN":S: " POINT"; 
420 IF T • 1 PRINT " CONDENSED"; 
430 IF T = 2 PRINT " MEDIUM": 
440 IF T • 3 PRINT • EXTENDED" ; 
45 0 PRINT D; " LINE HEADLINE .• 
460 PRINT 
470 PRINT "APPROXIMATE WIDTH" 
480 PRINT 
490 PRINT STRINGS(9," " ) + STRINGS(INT(H) ,"-") 1 
see PRINT. COUNT" ;INT(H) 
SlO FOR F = l TO D 

~;: i:~~ :~~~T': F ; 
S40 NEXT F 
5S0 FOR F = 1 TO D 
56 0 GOSUB 1160 
S70 NEXT F 
see FOR p = 1 TO D 
590 G • LEN(/\$ (F)) 
600 FOR U • l TO G 
610 BS= MIDS(AS(F) , U,l ) 
620 J = ASC(BS) 
630 IF J < 65 AND J > 3l GOSUB 
640 IF J > 9S GOSUB 1080 
650 IF J ) 64 AND J < 96 GOSUB 
660 NEXT U 
670 P(F) = P 
68• p = 0 
690 NEXT F 
700 CLS 
7lU FON F • l TO D 
720 Q • H - P(F) 
730 PRINT AS (F) ;" ": 
740 IF Q • 0 PRINT Q " PERFECT" 
750 IF Q < 0 PRINT Q - (Q + Q) 
760 IF Q ) 0 PRINT Q "SHORT" 
770 P(F) • 0 
780 NEXT F 

990 

1120 

"LONG" 

Listing continues 

To relieve some of this Model I 
confusion, I have included a sub­
routine (lines 1160-1290) which 
exchanges the ASCII numbers of 
upper and lowercase letters. It af· 
feels only letters. So type as you 
would on a typewriter and it will 
print correctly. 

Owners with built- in lower· 
case will want to delete the sub· 
routine and the two GOSUB 11 60 
references at lines 560 and 840. 

After your first try at writing 
the headline, it takes several 
seconds for the program to 
gauge each character's assigned 
width. It then reprints each line 
you have written with one of 
three messages to the right: 0 
Perfect means the line f il ls all 
column space. N Short or N Long 
gives the number of counts the 
headline is over or under the col· 
umn space allowed. 

You can then rewrite any line; 
the program remeasures and 
gives you the result. This pro· 
cess of fits and starts comes to 
an end when your headline 
satisfies you and you enter 0 
rather than the number of the 
line. 

At this point the program 
prints the headline and adds the 
information the printer (not the 
line printer but the man with ink 
on his hands) needs to set it ac· 
cord ing to your specifications 
(for example, 2 column 24 point 
medium). 

If you do not have a line print­
er, you will have to copy the head­
line by hand. In this case, delete 
lines 900-960, add 965 INPUT X 
so you can hold the result on the 
screen before the program re· 
verts to its start for more head· 
lines. Change LPRINT state· 
ments to PRINT statements in 
lines 870- 880. 

This program is nearly as 
good as those I used while work· 
ing on computerized daily news­
papers. The major difference is 
that this program requires you 
to rewrite a line in Its entirety, 
whereas newspaper systems 
have a moveable cursor for dele­
tions and additions. 

A Disclaimer 

The values I have used for the 
10-pica columns adhere to stan­
dards that served me well in 20 
years of wr iting newspaper 
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headlines. But if you show these Listing continued 
counts to another crusty old 7 90 PRI!<'T 

editor, he will say, " Yeah, that 's 800 PRINT 
810 PRINT 

'ENTER 0 TO 
'ENTER LINE 

PRINT COMPLETED HEADLINE .' 
NUllBER ( l. 2 , 3 ETC .) TO REWRITE LINE . ' 

about how it would count out. 820 INPUT F 

Close enough. " 
Type styles vary in widths of 

characters. It will be a rare occa­

830 IF F • 0 THEN 860 ELSE 
840 GOSUB 1160 
850 GOTO 580 
860 FOR F = l TO D 
870 LPRINT AS(F) 
880 LPRINT 

INPUT AS (F) 

sion that this program plays you 890 NEXT F 
900 LPR!NT STRINGS(l0,' ');K;'COLUllN';S; ' POINT'; 

false because I have set limits 910 IF 
920 IF 

T • l 
T = 2 

LPRINT 
LPRUIT 

' 
' 

CONDENSED' 
llEDIUM " 

which are comfortably within 
usual types used. 

If you are a serious headline 
writer, talk to your printer and 

930 IF T • 3 LPRINT ' EXTENDED' 
940 LPRINT STRINGS ( 50 , • - • ) 
950 LPRINT 
960 LPRINT 
970 RESTORE 
980 GOTO 160 
990 IF J • 32 THEN P = P t l: RETURN 

get his counts for type in the col­ 1000 
101 0 

IF 
IF 

J 
J 

> 34 
• 48 

AND J < 39 
THEN P • P 

THEil P • P + 1.5: 
t l.5: RETURN 

RETURN 

umn width you plan to use. 1020 
1030 

IF 
IF 

J 
J 

> 49 
> 38 

AND 
AND 

J 
J 

< 58 
< 43 

THEN 
THEN 

P • 
P • 

P + 1 . 5: RETURN 
P t . 5 : RETURN 

Armed with that information, 1040 
1050 

IF 
IF 

J 
J 

> 44 
• 49 

AND J < 47 THEN P • 
OR J • 58 OR J • 59 

P t . 5: RETURN 
THEN P • P t . 5 : RETURN 

refer to program lines 240-300. 1060 
1970 

p = p + l 
RETURN 

In these lines C equals the 
10-pica column count of the type 

1980 IF J 
: RETURN 
1099 IF J 

= 102 OR 

= 109 OR 

J 

J 

• 10 5 

• 119 

OR J 

THEN 

• 

P 

106 OR J • 

= P + 1.5: 

108 OR J 

RETURN 

= 116 THEN P • P + . 5 

size represented by S. 
1100 
1110 

p • p + 1 
RETURN 

If you are interested in the 1120 
1130 

IF 
IF 

J 
J 

• 73 
• 77 

OR J 
OR J 

• 74 
• 87 

THEN 
THEN 

P = P + l: 
P = P + 2: 

RETURN 
RETURN 

count of each character on your 1140 
1150 

p • p + l. 5 
RETURN 

keyboard , you can f igure it out 1160 
1170 

G • 
FOR 

LEN (A$ (P )) 
U • 1 TO G 

by looking up the ASCII values 
of J in the subroutines starting 
at lines 990, 1080, and 1120. • 

1180 
1190 
1200 
1210 
1220 

BS = llIO$(AS(P) , U, l) 
J = ASC(B$) 
IF J = 42 THEN J • 58 
IF J • 60 THEN J = 44 
IF J > 96 THEN J = J - 32 : GOTO 1240 

1230 IP J < 91 AND J > 64 THEN J • J + 32 
1240 B$ • CBR$ (J) 

Richard Ramella is a writer 1250 
1260 

C$ • C$ 
NEXT U 

+ B$ 

whose favorite computer use is 1270 
1280 

A$(F) = CS 
cs ... 

wriring programs for his two 1290 RETURN 

children, ages 6 and 9. 

RS232 $99.95 

MX80 
MXSOF/T 

(No RS 232) 

ii ;E9'1:1:1•M "' l•l•l 111 •fmtlij.J.UQ.Jll§Q 
Includes Disk Controller, 
Power Supply, Mounting 
Hardware, Cables and 
Instruction Manuals 

TM100-1 Sing le 40 Track Drive $210 , 

With Cabinet & Power Supply $265 

MX100 
SMITH-CORONA TP-1 

$450 
535 
685 
595 

TM 100-2 Double 40 Track Drive 
$330 

TM 100-3 Sing le 80 Track Drive 
$330 

(Letter Oualtly. Daisy Wheel Pronler) 

Printer Cable $26.95 
($20 w/purchase of printer) 

TM 100-4 Double 80 Track Drive 
$425 

16K MEMORY KIT $15 
VISA, MASTERCARD 1s100 Mon.. Add 2°01 

Or Cert ified Check 
90 Day Warranty (Parts & Labor) 
TRS 80 is a Registered Trademark. Tandy Corp. 

DATA-MAIL 
FREE SHIPPING IN CONTINENTAL U.S. 

(TRS 80 MOD I l l EXCE PTE D) 

Prices Subject 10 Change Without Notice P.O. Box818,'Reseda, CA91335 
• • .... 452 

(213) 993-4804 
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BOUNCELESS SWITCH 
NANO GATE TTL·VCC MUS T 
5.25V AVOID LONG WIRES . 

SERIES 

What makes a robot tick? 

Cybernetics-Part II 

Stephen Davids 
Robot Research and 
Development, Inc. 

PO Box 541, Station Z 

Toronto, Ontario 

Canada, M5N 2Z6 


All robot systems are com­
posed of three parts: sen­

sors , a decision-base and 
actuators. 

A sensor is a device that re­
lays information about the en­
vironment. Humans have sen­
sors to detect tact ile, visual , 
audible and other stimuli, both 
internal and external to their 
bodies. These sensors allow us 
to create a workable, though im­
perfect, internal representation 
of the world. All of our decisions 
are ultimately based on this in­
ternal conception. 

Human sensors are electro­
chemical ; most man-made sen­
sors are either mechanical or 
solid state. The selection of me­
chan icaJ sensors is quite large. 
An example of a mechanical 
sensor is the switch: There are 
67 switches on the current ed­
ition of the TRS-80 Model 1. 

All sw itches connect two 
wires which allow a current to 

The Key Box 

Basic Level II 
Model I 
16K RAM 

flow and a circuit to be com­
plete. A complete or closed cir­
cuit may perform a function; an 
open or interrupted circuit can­
not. A switch is generally a 
digital device that exists in only 
two states-opened or closed. 

There are a variety of switches 
that come in different sizes, 
power handling capability and 
mechanical action. These in· 
elude mercury wetted contacts, 
momentary push buttons, lever­
action microswitches and mem­
brane keypads, to name a few. 

Problems Interfacing to a Micro 

There are three problems with 
interfacing switches to the 
TRS-80 (or any other micro). 

• First, most switches 
create RF noise by arcing as the 
switch is almost closed and the 
electrons collected on the neg­
ative side of the switch leap 
across a very small air gap to the 
positive side of the switch. Be­
cause microcomputers are sen­
sitive to RF noise, minimize the 
interference by enclosing all 
switches in an aluminum box 
and grounding the box, or pur­
chasing higher quality switches. 
The effect of the RF noise will be 
minimal if low voltages and cur­
rents are used. 

• The second prob lem is 
switch bounce. The double char­
acters that plagued early ma­
chines were a direct resu lt of 
one complication-the rate at 
which the computer scanned 
the keyboard was too fast, often 
resulting in a key being read 
twice. There are two solutions 
tor this. One is a bounceless 
switch (Fig. 1). The other, a soft-

by adding delay loops. 
• Thirdly, ringing is a phe­

nomenon affecting the voltage/ 
current relationship. If you de­
sign a very sophisticated sys­
tem, you will have to study ring ­
ing in more depth. 

The solid state sensor may be 
either a digital or an analog de­
vice. Almost all solid state sen­
sors are based on the physics 

VDD (+3 TO ·15V) 

IOOK!l 

VCC ( • SV) 

4 7K!l 

SI 

4 7K!l 

VCC (+ 5V) 

IKn 

IC>--- TO BUFFER DR IVER 

-j SI SOµF 

BOUNCELESS PUSHBUTTON 74LSl3 DUAL 
NANO SCHMITT TRIGGER TTL-VCC MUST 
NOT EXCEED 5. 25V. AVOID LONG WIRE S. 

and chemistry of the PN junction. 

The PN Junction 

The PN junction is the fun­
damental technology behind the 
electronics, compu ter and robot 
industry. Pure silicon mono­
crystals, formed in a gradually 
cooling crucible of molten 
silicon, are processed (or doped) 
by adding impurities in one of 

BOUNCELESS SWI TCH 4 001 OUAO NOR GATE 
CMOS - CONNECT ALL UNUSED PINS TO PIN 
7 OR 14 . 

7400/74LSOO ou•O 
NOT EXCEEO 

ware fix, slows the rate of scan Fig. 1. Examples of Bounceless switches for use as input sensors 
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BUY DIRECT 
PURE RADIO SHACK EQUIPMENT 

LOW DISCOUNT PRICES 

BUY DIRECT 
SAVE . 

MONEY 

Cc?->MICRO MANAGEMENT SYSTEMS, INC.~ 
TRS-80 Smith Corona TP-1 

Color Computer Daisy Wheel Printer 
PRICED FROM PRICED FROM :_J 

~.~;:~289.~;:~599 ·~~-
110 TRS-80 Model Ill 

Computer
0 PRICED FROM 

r::~J s599 
DIRECT 

NEW! 
Radio Shack TRS-80 

i)Jl~ HARD DRIVES ~~ 
For Model I & Ill 

Call For Prices 

CALL US TOLL FREE FOR YOUR DISCOUNT PRICES! 

*WRITE FOR FREE CATALOG* 

.)llATARI 
C:EnTRDnlC:S® 

TRS-80 
PERSONAL COMPUTERS 

PRINTERS 
SOFTWARE

sm1111-corona® 
DAISY WHEEL 

FRANKLIN 

(::commodore
COMPUTER 

MICRO MANAGEMENT SYSTEMS, INC. 
PARCEL DIVISION - DEPT. NO. 4 

2803 Thomasville Rood East • Coiro, Georgia 31728 
GA. & INFO 912-377-7120 

All TRS-80 Equipment is Pure Radio Shock Factory Built. Free copy of Radio Shock 
Warranty available upon request. TM . randy Corpora tion 

ORDER TOLL FREE 1-800-841-0860 --96 
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PROGRAMS 
FOR THE so's 

WAR in the SOUTH ATLANTIC puts 
you in the commander's seat of the Bri­
tish Armed Forces, Deal with unpredic­
table weather, political unrest, and the 
unruly Argentine Forces to win the ul­
timate goal ••• Sovereignty over the •••••• 
FALKLAND ISLANDS!!! 

FOR RADIO SHACK LINE PRINTERS VII & VIII 

CHARACTER GENERATOR - Al lows you to gen­
erate any special character you wish for 
use in your own printouts with ease! 

PICTURE GENERATOR - All ows you to draw 
pictures on t he screen and print them 
normal si ze, or enlarged 1 or 2 t imes!ll 
Also, save your pictures for use againll 

All programs f or Models I and I II' 
16K Cassette $14.95 / 32K Disk $19.95 

Programs For The 80' s 

1·11·1 I=~~;i~~~!~N I%?.I 
1-317-849-2055 .- 4 18 

tiny-c is a structu red programming language designed 
tb give BASIC programmers experience in structured 
programming concepts . Structured programm ing 
brings a di fferent way of th inking to a software project. 
Tiny-c is the natural step up from BASIC towards this 
different way. Once you've made the transition.you are 
ready fo r any modern structured language, such as C 
or PASCAL. ti ny-c, the structuredprogramming trainer. 
tiny-c ONE now on disk for the TRS-80 model I, $1 00. 
tiny c associates, P.O. Box 269, Holmdel. NJ 07733 
(201) 671-2296 	 . .

• 	 You'll qu ickly discover tlny-c 
naturally right for your 

language needs. ....s21 

New Jersey residents include 5' " sales tax. Visa or Mastertty is 

Charge accepted. Include charge plate numberwllh order. 
TRS-80 1s a trademark of Tandy Corp. 

" Uny-c is a registered trademark ot liny-c associates. 

three processes. 
The type of impurity added to 

the si licon determines its elec­

trical character. Pure silicon 
does not conduct electricity. 
Silicon with boron added be­
comes a P-type material. Other 
impuri ties produce N-type ma­
terials. N and P-type materials 
are semiconductor~ . meaning 
they conduct electricity but not 
very well. External factors ~fleet 
thei r abil ity to conduct. When N 
and P-type material.s are physi ­
cal ly joined, a PN junction is pro­
duced. Electric ity may f low from 
the N to . the P-type material 
when a voltage is appl ied across 
the junction, but may not easily 
flow in the opposite direction. 

Light, heat and pressure all in­
crease the junction's .conductiv­
ity. That is why normal transis­
tors are sealed in hard, opaque 
and sometimes aluminum pack­
ages. The package retains un i­
form performance over a wide 
range of environmental changes. 

A diode, photodiode, or LED 
has on ly a single PN junction 
wh ile phototransistors have two 
{see Fig. 2). The normal direction 
of current flow is from N-type 
materi al to P-type mater ial 
across the PN junction. A leak­
age current is a current that 
flows in the opposite direction , 
from P to N. Light sh ining on 
these junct ions greatly in ­
creases the leakage current 
forc ing the device to conduct in 
the opposite direction . 

As sensors for the TRS-80, 
light sensit ive devices are excel­
lent. They can detect a light of par­
ticular frequency {such as infra­
red). Used with a source of such 
light these sensors detect the 
presence of a reflective object or 

locate the source and notify the 
TR8-80 of its discovery. Obsta­
cles to the robot's movement are 

sensed before actual contact. 
In much the same fashion, 

heat and pressure-sens it ive 
solid state devices vary their re­
sistance according to the quan­
tity of strain or heat applied. Al· 
though these devices are analog 
and have a wide operating or 
functional range, the experi­
menter can use them as part of a 
threshold detecting device. This 
device uses the analog sensor in 
an all-or-none circuit where the 
output of the circuit is a binary 
low {less than 1.4 volts de) until 
the sensor detects a predeter­
mined weight or temperature. At 
this threshold the circuit pro­
duces a binary high {over 4.2 

volts de). 
Programming the TRS-80 for 

digital input i.s much simpler than 
for analog; the related hardware 
is also less expensive. 

The Hardware 

A simple way to interface sen­
sors to the TRS-80 is to have the 
software handle the analog to 
digital conversion (ADC) process. 
The following is a straightfor­
ward approach to building an in­
terface which plugs directly into 
the TRS-80 expansion port. Soft­
ware is written for Level II Basic. 

The interface circu it (see Fig. 
3) is designed to handle six sen­
sors, although a single sensor 
could be used. The 74367 in­
tegrated circuit is a bus driver 
chip and the 555s are common 
timers used here as monostable 
pulse generators. {Do not worry 
about unfamiliar terminology. 
The proper names are included 
merely to label-not to confuse). 

// 
PHO TO DIODE - - -lllio"-1- ­

// 
LEO---.llolio"-- ­1 ­

PHOTO TRANSISTOR ---g---­
'l 

SCHEMATIC 

DIRECTION OF CURRENT FLO W 
IN CLOS ED CIRCUIT WHEN 
LI GHT STR IK ES PHOTO DIOD E 
PN JUNCTION 

SMALL CONTROLLIG HT 
CURRENTPHO TO N 
GENERATE D 
BY LIGH T 

Fig. 2. 

N 

EM ITTER BA SE COLLECTOR 

DIRECTION OF LARGE WORK ING 
CURRENT FLOW IN CLOSED CIRCUIT 
WITH CURRE NT SOURCE SUC tt AS 
BATTE RIES CONNECTED 
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Looking at Fig. 3, when the 555 
timers are triggered by a negative 
OUT pulse from the TRS-80, 
a positive output may be seen on 
pin 3. The voltage applied to pins 
6 and 7 by the sensor determines 
the duration of this output pulse, 
usually between 10 and 30,000 
microseconds. 

Before OUT goes negative, 
enabling the 555, pin 7 is close 

•SV 

OUT 

•SV 

•5V 

+SV 

Olµ F 

to ground. Output 3 of the 555 
will go high when OUT goes neg­
ative until the current from the 
sensor charges the sensor ca­
pacitor and the voltage at pins 6 
and 7 of the 555 match the volt­
age at pin 5 (usually 3.33 volts 
de). I recommend a simple IC or 
one transistor amplifier as an in­
termediate stage between the 
sensor and the 555 for any sen­

•5V 

16 
TO TRS - 80 

07 

06 

05 

04 

02 

THE 74LS367 
IS A TH. \.S IC 
HEX !· STATE 
BUS ORIVER 

~ Computer 

BUY BUY 

PRICED 
FROM 

DIRECT DIRECT 

TRS-80 Model Ill 

Computer 


TRS-80™ 


COMPUTERS 

1-800-841-0860 Toll Free 

BUY DIRECT 

PURE RADIO SHACK EQUIPMENT 

LOW DISCOUNT PRICES 
'TRS-80 Model IITRS-80 Color Computer 

TRS-80 Model 16 Computer 

BUY BUY 

DIRECT DIRECT 


PRICED 

•ti;i 
$599

FROM 

Smith Corona TP-1 
Daisy Wheel Printer NEW! 

BUY ~adio Shack TRS-80 
DIRECT 

HARD DRIVES 

For Model I & 111 


Call For Prices 


FRANKLIN )l\.ATARIACE COMPUTER 

WRITE FOR YOUR FREE CATALOG 
We Carry The Full TRS-80 Product Line 

MICRO MANAGEMENT 

SYSTEMS, INC 


PARCEL DIVISION - DEPT. N0.4A 
2803 Thomasville Rood East - Coiro, Go. 31728 

GA. & INFO 912-377-7120 
TM. TANDY CORPORATION . FREE COPY OF WARRANTY UPON REQUEST 

,,~ •MlrH·COlfONA !ISl:lllv 96 

8'l1ousa11ds 06 gatts6led Customelts gi11ce '7g 
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03 10 AS OUT(10H)A ; trigger A to D converter 

CD 7F OA CALLOA 7FH ; initialize converter 

44 LOB H : wllh most sign ifican t byte 

4D LOCL ; least significant byle 

03 LOOP1 INCBC ; increment counter 

CB58 BIT3 B ; l imit max converter value 

co RETNZ ; return if value exceeded 

DB 10 INA(10H) ; input sensor data o7 

CB 7F BIT7 A : check If D7 = 1 (see note 1) 

ED 430170 LD(7001 H) BC : store count in 7001 H (see note 2) 

20 F2 JR NZ LOOP1 : keep counting if o7= 1 

C9 RET ; stop count when o7= 0 


: and return to Basic 

Note 1: Op-codes tor BIT n, A with n =0, 1, 2 ... 7 are: 

n=7:CB 7F n=4:CB 67 n=1:CB4F 
n = 6:CB 77 n =3:CB 5F n =O:CB 47 
n =5:CB 6F n=2:CB 57 

Note 2: To deposit the results at different addresses change 
the last two bytes of the LO instruction to the desired address 
low-order byte first so that "ED 43 03 70" will store the result 
at 7003-4, etc. 

Program Listing 1 

sor with a very low output. The use of sensors to monitor 
The 74367 is a tri-state bus its environment is only the first 

driver. Upon receiving a negative step towards creation of the 

TN pulse from the TRS-80 the bus TRS-80 based robot 1 affection­
driver presents the sensor out­ ately call " Trashie." Next month 

puts O or 1 onto the TRS-80 data you can expect a discussion of 

bus. A switch may be interfaced actuators and output devices. If 
to the input of the 74367 directly there is sufficient response I will 
and read only once by the IN(O) release the complete schematics 
command from Level II Basic. for Trashie in the final instal l­

The machine language code ment. Let us hear from you if 
(Program Listing 1) may be you're interested. • 
POKEd into the string defini ­
tions in Program Listing 2 or en­ Stephen Davids has designed 
tered permanently using T-Bug. and developed some of the 
If the latter approach Is used, world's most fascinating robot 
the resultant Basic program can systems, including talking vend­
be stored on cassette, as is, for ing machines, robot waiters and 
later use. K-9 the robot dog. 

10 AS• " SENSOR ll A/D CONVERSION" 
20 B$=' SENSOR 12 A/D CONVERSION" 
30 CS=" SENSOR fl A/D CONVERSION" 
40 DS• " SENSOR 14 A/D CONVERSION" 
50 ES•" SENSOR I 5 A/D CONVERSION " 
60 FS=" SENSOR 16 A/ D CONVERSION" 
70 X=VARPTR(A$) 
80 POKEl65 26 , PEEK (X+l ) : POKEl6527 , PEEK (X+2) 
90 L=USR(O) 
100 X=VARPTR(BS) 
110 POKEl6526 , PEEK(X+l) :POKEl6527 , PEEK(X+2) 
120 L• USR( O) 
130 X• VARPTR(CS) 
l40 POKEl6526, PEEK (X+l) : POKE 16527, PEEK ( X+2) 
150 L•USR(0) 
160 X=VARPTR( D$) 
l70 POKE l 6526 , PEEK(X+l) :POKE16527 , PEEK(X+2) 
180 L=USR( 0) 
190 X• VARPTR(ES) 
200 POKEl6526,PEEK(X+l) :POKEl6527 ,PEEK(X+2) 
210 L•USR(O) 
220 X•VARPTRCFS) 
230 POKE16526,PEEK(X+l) :POKEl6527 ,PEEK(X+2) 
2 40 L•USR(0) 
25 0 Sl =PEEK ( 28673) +256*PEEK ( 28674) 
260 S2•PEEK ( 28675) +256 *PEEK ( 28676) 
270 S3•PEEK(28677) +256*PEEK(28678) 
280 S4=PEEK ( 28679) +256*PEEK ( 28680) 
290 S5=PEEK(2868l) +256*PE ~ u 
300 S6 • PEEK(28683) +256*PE~~~~ % l 
310 PRINTSl , S2 , S3,S4,S5,S6 
320 GOT070 
330 END 

Program Listing 2. Basic Program tor Analog Digital Conver­
sion and Display 

THE SOFTCORE 
SOFTWARE CO. 

"TOO MUCH" 

FOR 


RADIO SHACK! 

Radio Shack REFUSED to 
include MISADVENTURE 
#1 in their SOURCEBOOK 
due to our description of 
the game! 

..-379 

MISADVENTURE SERIES-model I & Ill 16k 
#201 (#1) Madam Rosa 's Massage Parlor• $15 .00 
#202 (#2) Wet T-Shirl Contest• $15.00 
#203 (113) Sewers ol Moscow·* - with sound' $15 .00 
11204 (114) Casino of Pleasure ··- wilh soundl $15 .00 
#205 (#5) Naked Nightmare• ·-with sound' NEW 1 $15 .00 

· not as hard ..experience recommended 

ARCADE- TYPE GAMES-model I & Ill 16k 
#302 Block Breaker by Cedar Soltware-with sound' 

$14 .95 
#303 Leaper by Cedar Soltware-NEW! - with sound' 

$15.95 

ADVENTURE DECODER-model I & Il l 16k 
#301 Dohne ' Bugg (Adventure -decoder) $15.00 

COLOR COMPUTER-games and Misadventures 
#401 Mystery of the Keys (4k)-with sound ! $15 .00 
#501 (#1) Madam Rosa 's Massage Parlor (16k)­

wilh sound' $1 5.00 
#502 (#2) Wet T·Shirt Con tes t ( 16k)- with sound! $1 5.00 

Immediate shipment! Check , credit cards, or phone 
orders 112-6 p .m . 1 Dealers and distributors welcome­
please inquire' HINT SHEETS AVAILA BLE! 

LEAPER! " Big Five: EAT YOUR 

- the Gamester ·=···-~•·:.~• HEART OUT!" 

"'\\~e\ 
~~~"V' 

<:fl -if~""":lit; :S/'4 

New! 'le~~q., 
\ "" 'l. ~a'l6"" ,, 

Go Frog Go! 

Our MISADVENTURE SERIES consist o f CHALLENGING 
and FUN ..adventure-type.. programs that may occasion­
ally be a bi t naughty! 

MYSTERY OF THE KEYS for the color comput11r is a 
graphic puzzle as addicting as ..The Cube" and similar to 
" The Link" . 4k and up. 

DOHNE' BUGG Is our best-selling ADVENTURE-DE­
CODER! Are you STUCK in a machine- language 
ADVENTURE GAME? This program will display on the 
screen all VERBS that interac t In the game, all 
LOCATIONS & OBJECTS you will f ind , and all ACTIONS 
that resull! A MUST FOR THE SERIOUS ADVENTURER ! 

All programs are presently available in cassette form. 
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Forserious business microcomputing,

onlyoneoperating system


exactlyfits.
\Afhether you're in business and do available, type 'HELP' and the command 
YY microcomputing, or in computing function title- OASIS displays the syntax 

and sell to business, you'll like OASIS.* and options available. 
Not a hobby or scientific system warmed­
over for business use, 
OASIS is the only operating 
system designed from the 
ground up for business. 

SERIOUS BUSINESS 

COMES IN ALL SIZES. 

Whatever your business 
need, OASIS has the 

operating system to match: 
8-bit or 16-, single-user or 
the multi-user system that 
professionals tell us makes 
micros run like minis. And 
that's even truer now with 
new OASIS-16.** (OASIS 
exact business fit #1: 
choice.) 

·s 

Of course it's all in your language­
~~~~~~~~~~~~~~~~~~~~~~~~~ not computerese. (OASIS 

u it. ere's 
r nearly any job. 

it's top quality, too, because our 
inte ted tools are top quality-and 
there are more of them. Like a high-level 
BASIC Interpreter/Compiler/Editor/ 
Debugger; ISAM/Keyed/Direct/ 
Sequential Files; a smart Print Spooler; 
Automatic Record Locking (OASIS 
exclusives!) ; plus COBOL & ·c· 
Languages. These tools are mandatory 
for high-quality business application 
program development-ask any 
developer. (OASIS exact business fit #2: 
high-quality application software.) 

PORTABILITY PROTECTS BUSINESS 

SOFTWARE INVESTMENTS. 

OASIS is custom-fitted to manufac­
turers' hardware so application soft­

ware developed to run on one OASIS 
equipped machine can also run on 
others-and is upwardly compatible 
from 8-bit OASIS Single-User to Mult i­
user, on up to OASIS-16. This kind of 
~!'.!P lication software portability_§ 
exclusive with OASIS. 

Device independence allows various 
printers and terminals to be used­
with no modification to application 

,,.. See List of Advertisers on Page 455 

exact business fit #5: 
user-friendliness.) 

Now you know why there's 
no reason to struggle trying 
to pu t a square peg in a 
round hole. For serious 

lliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiii- business microcomputing, 
sd are: OASIS system software com­ there is one operating system that 
pensates for differences. (OASIS exact exactly fits: OASIS. Call or write us 
business fit # 3: portability.) today for details. 

ACCURATE DATA & A SECURE 
• For Z80 

SYSTEM REDUCE BUSINESS RISKS. • • For 8086. 68000. Z8000. LSl -11, & others. 

0 ata integrity-a challenge for any r--------------------------1 

OASl;~~l~u~e~iros:a~;~~~~~~r~~cb~ng . noQ~ioc
With it, normally all users can view a 1 ~ SSrecord at the same time. BUT, if the record 1 

is being updated by one user, other users 
are automatically denied access until 
the update is complete. That means 
data is always accurate and up-to-date. 
It's still another OASIS exclusive. 

For system security. there's OASIS 
Logan, Password & Privilege Level. 
User Accounting keeps track of who used 
the system, when. (OASIS exact business 
fit #4: data integrity/ system security.) 

A FRIENDLY SYSTEM IS 

GOOD BUSINESS. 

For user-friendliness , OASIS sets new 
standards. Example: the EXEC Job 

Control Language is so smart it walks 
users through their applications-
and around the operating system. 

With our 'HELP' feature, if you are 
unsure of the functions and options 

•STRICTLY BUSINESS• 

PHASE ONE SYSTEMS, INC. 
7700 Edgewater Drive. Suite 830 
Oakland. CA 94621 -3051 
Telephone 415/562-8085 TWX 910-366-7139 

I'm serious about my business­
please send me : 
0 OASIS-16 Manual. $75 
0 OASIS Manual, $60 
O Free Application Software Directory 
and put me on your mailing list. 
(Ada S3 lor sh1pp1ng Cahlorrna resiuents add sales lax I 

Name-----------~ 
St. (No Box #) _ ________ _ 

City State __ Zip ___ 
O Check enclosed O VISA O Maslercharge 
O UPS C.O.D. 0 American Express 

Card No. Exp. date ____ 

Signature ___________ 
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~L--2_4_F_a_ll_F_e_a_t_u_re___s· ___________Fo_r_.. 

DEMISE 
By Case from Acorn 

A fast-action space game that's rery challenging! 

You must destroy the aliens with lasers and ··smart 

bombs." Then, make your way carefully through a 

meteor storm and a rocky tunnel. Great sound el· 

fects ; keyboard control. 


16K Tape or Disk, $19.95 

KING 
OF THE 
JUNGLE 
By Vandewalle from Acorn 
An unusual combination of fast pinball action plus 
the challenges and dangers of an arcade game. 
Keep the ball in play, scoring points as It caroms 
from obstacle to obstacle, while wandering through 
the jungle search ing for the hidden crown. And try to 
avoid the deadly Cobra. Lots of action, sound and 
fun! Choice of 3 screens. Can be used with Trisstick 
joystick. 
16K Tape or Disk, $19.95 

·. r . EVADE 
By Knight from Acorn 
You're in charge of the USS Krestan, an interstellar 
tri-ship. If you defeat the enemy aliens you en· 
counter, you get a chance to earn extra points by 
successfully docking with a larger ship. Then come 
the evil Mallclans and dangerous meteor showers. 
Never a dull moment with this one! 

16K Tape or Disk, $19.95 

MYS'IERIOUS 
ADVENTURE 
ARROW OF DEATH, 
PART 1 
By Brian Howarth from Acorn 
Proper English only! This British import Is Acorn Soft· 
ware's first adventure and it meets their reputalion for 
high quality. The vocabulary you use in this adventure 
must conform to proper English standards- not the 
barbaric tongue spoken here in the colonies' You and 
Sorcerer Zardra must restore the kingdom from the 
engulfing sense of bilterness and Ill leeling that 
forced the ruler lo flee the palace. 

16K Tape or 32K Disk, $19.95 
Hint Sheet, $1.00 

For Information Call 
202-363-9797 
Visit our other stores: 
829 Bethel Rd., Columbus OH 
Seven Corners Center. Falls Church. VA 
W. Bell Plaza, 6600 Security Blvd .• Baltimore MD 

By Demas from Fantastic 
An arcade style game of a fascinating future world 
with high-res graphics and voice. Fiiied with action 
and excitement; in machine language. 
16K Tape, $19.95 32K Disk, $24.95 

ARMORED 
PATROL 
By Westmoreland & Gilman from Adventure 

As commander of a lumbering T-36 tank you have the 

firepower to destroy the enemy-if you can find them. 

They may be hiding behind the houses scattered about, 

the bleak terrain and your only view is thru the drivers 

port (your screen). Impressive animation In this ar· 

cade game. · 


16K Tape, $19.95 32K Disk, $24.95 

COMPUTER 
FOOTBALL 
STRATEGY 
From Avalon Hill 
Exciting computer version of the famous board 
game. You 'll have to thi nk fast as you plan the offen­
sive and defensive formations for your team. Play 
against the computer or a friend. 

32K Tape, $21.00 ==== 

ASYLUM 
From Med Systems •• 
You are sitting alone at 2 AM. Your eyes are bloodshot 
as yoo peer into your computer's screen and cry, "I 
must be CRAZY!" If this has never happened to you, 
you've never tried ASYLUM. It's Med Systems most 
ambitious 3-D graphics adventure yet! 
ASYLUM places you on a cot in a small (padded?) 
room. Periodically the janitor lobs a hand grenade 
through the window. What you do next could mean 
escape-or disaster. 

16K Tape, $19.95 32K Disk, $22.95 
Also available: 
ASYLUM 11 
16K Tape, $19.95 32K Disk, $22.95 .....---.~ 

STRIKE 

FORCE 

From Melbourne House 
You are the warrior-savior of cities under relentless 
alien attack. You're armed with rapid·fire missiles, 
radar and incendiary star-shells; but you 11t need your 
fastest thinking and instantaneous response to pro­
tect yourself and your people. Great real·time 
graphics! 
16K Tape, $15.95 32K Disk, $19.95 

~!~~!~~.

Armed with missiles and bombs. yoo must fly your 
fighter to the enemy's cache of neutron bombs and 
destroy them. Your mission is in four stages. involving 
rugged terrain. caverns and manmade obstacles - nol 
to mention enemy rada<. missiles and paratroopers. Th is 
new departure in arcade gaming allows yoo to set up 
you1 own terrain and enemy emplacemenls. then save 
them for future use. Make your mission as hard or easy 
as you toke. Joystick compat ible 

16K Tape or 32K Disk, $24.95 

SEA 

DRAGON 

By Westmoreland & Gilman from Adventure 
Underwater adventure Is yours as you command a 

t 	nuclear sub armed with deadly missiles and 
torpedoes. Guide it carefully through sea mines and 
underwater mountains; watch out for depth charges 
being fired by overhead ships ... and don't run out of 
air! Scrolling sea bottom for added excitemenl. 

16K Tape, $19.95 

32K Disk, $24.95 


REAR 
GUARD 
By Nell Larimer from Adventure Int. 
A space battle between your cruiser and wave-after­
wave of enemy ships. You can destroy them with 
your energy darts or you can ram them- as long as 
your shields are intact. The action takes place on a 
continuous horizontal landscape. You control the 
altitude and speed of your craft as you pursue the 
enemy. Skill level 1 is exciting, and there are four 
more levels available. 
16K Tape, $19.95 24K Disk, $24.95 

To Order Call Toll-Free 
:;: 800-424-2738fll} 

..-so MAIL ORDERS: Send check or M.O. for total purchase 
price. plus $2.00 postage & handling. D.C., MD. & VA.: add 
sales tax. Charge cards: Include all embossed lnfonnalion 
ort the card. 

4200 Wisconsin Avenue, NW, Dept. 8E211Box9609 Washington, D.C. 20016 
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~~~~~!~~R~. ( .Z 
This is the fast-action arcade game you've been 
waiting lo play at home! You must hit mushrooms and 
caterpillars-segment by segment-moths and tum­
ble bugs. The challenges: they are all moving; when hit 
they splil into additional segments or metamorphose 
Into different shapes; when you destroy a caterpillar, 
the new one that replaces it is a segment longer than 
Ihe original! 
16K Tape, $15.95 
32K Disk, $19.95 

HYPERLIGHT 
PATROL 
By Warren Green from Fantastic 
Realistic space conflict simulation with continuous 
projection map display that shows you complete 
globe of space around your airship: front, sides, 
back, above and below. Your ship - and the 
enemy's - can maneuver In 3-D space, and can 
move by hyperllghl jumps. You can only learn by 
playing what are the besl strategies and tactics for 
survival . "Talks" through cassette port . 

48K Disk, $19.95 

THE 
WYLDE 
Warriors 
of RAS, 
Vol. 3 
By Masteller from Med Systems 
The newest in this fascinating series of adven ture/ 
role playing games. You create the characters, then 
play the game. solving all Its complex challenges. 
Save the games, and the characters. Characters are 
Interchangeable among the 3 volumes. Machine 
language, great graphics. No "rules" lo consult ; no 
waiting for the computer. 

48K Tape or Disk, $29.95 
Also available: 
KAIV, Volume 2, 
48K Tape or Disk, 
$29.95 "....... 
BOUNCEOIDS · ·~--From Cornsoft 
We're nol sure what they are, but they're huge and 
dangerous! BOUNCEOIDS bounce off walls, and can 
kill with one touch. Your mission Is to destroy them 
with your new class 4 annihilator. Then there are the 
terrible bugs coming out of null space to crunch you 
to smithereens. You'll need coord ination, strategy 
and courage! Joystick-compatible. 
16K Tape,$15.95 16K Disk, $19.95 

SKYSCRAPER 
By Fine from Superior 
3-part maze game for the nimble-fingered. Firs t, you 
must move through maze while avoiding barrels 
coming at you; second, you must look out for fires 
that break out randomly on screen; third, you ride 
elevators up and down from platform to platform. 
The sky's the limit ... how far can you go? 1 or 2 
player game with sound; Joystick compatible. 

32K Tape,$19.95 32K Disk, $21.95 

DEFIANCE 
From Fantastic 
The first talking space simulation! You're defending 
Starbase 12 during war between United Federation 
of Planets and the Klingon Empire. You have just 
been given command of the USS Defiance, and are 
authorized to take any action necessary to defend 
yourself and the Federation. "Talks" through cas­
sette port; Joystick compatible. 

48K Disk, $24.95 

DUNZHIN 
Warriors of RAS, 

Vol.1 ~~~~~ 

By Masteller from Med Systems 
The first adventure/role playing game to combine 
fast graphics. fast response time and complete com­
puter implementation. DUNZHIN places you in a 
many-level dungeon, filled with demons and goblins. 
You must search for hidden treasures. but only one 
will win the game. In this series you create the char­
acters, and can save them for future games, or use 
them in other volumes. 

48K Tape or Disk, $29.95 

LEAPER 
From Cedar Software 
Fast action, machine language game for one or 2 
players. Your frog must dodge traffic and cross river 
on fast-moving logs. Ready, set . .. LEAP! 
16K Tape, $15.95 

INSTANT SEARCH/ 
SORT DATABASE 
By G. Hatton from Acorn 
An easy-to-use, yet powerful database management 
tool , ISS alleviates many of the complications usu­
ally found In setting up and maintaining information 
files. Written in machine language, ISS can provide a 
multi tude of sorts, subsorts, searches and categori­
zations in seconds. Because the processing Is done 
in memory, you can manipulate the data at will with­
out risk to your database on tape or disk. The number 
of records is limited on ly by your fi le format and the 
amount of RAM in your system. 

16K Tape or 32K Disk, $49.95 

By Richard Wilkes from Acorn 
Using your SuperScript modified Scripsit Word Pro­
cessor and a compatible printer. you can now 
underline, boldface, insert text during printout, slash 
zeros, set type pitch, subscript and, of course, 
superscript! You can even read your directory and kill 
files without ever leaving Scripsit. 
SuperScript comes with drivers for popular serial and 
parallel printers (now including Centronics 737 and 
RS Daisy II), and easy instructions for patching to 
your Scripsit program (does not include Scripsit). 

32K Disk, $49.95 Use Model I Scripsit 

By Andrew P. Bartorillo from Acorn 
A complete management tool for the home budget, It 
keeps track of your checkbook and provides for easy 
budget allocation. You can slore information on up 
to 100 checkbook entries per month (250 with 48K), 
specify automatic withdrawals, keep records of tax 
deductibles, record expenses by category, even 
break up charge account payments into the proper 
categories. 
32K Disk,.$39.95 

POWER 
DRAW 
By Kim Watt from Powersoft 
A graphic screen edi tor Iha! works with all major 
operating systems. Special features: graphics and 
text may be intermixed; screen may be saved to 
available memory buffers ; buffers may be saved to 
tape or disk in 6 formats; single and double wide 
video are supported. With trace mode to constantly 
display cursor positioning; grid mode to aid in cen· 
tering figures on screen. Alpha joystick compatible. 
Disk, $39.95 

MONEY
MANAGER

~ 
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UTILITY 

Put numbers on your CC screen while in the graphics mode. 

Show the Score 


Frederick F. Battista 
9 Belle Court 
Budd Lake, NJ 07828 

The fast moving full graphic 
Color Computer games are 

challenging and quite exciting. 
The excitement is diminished 
somewhat by the computer's in­
ability to display numeric char­
acters such as scoring and tim­
ing while in the fu ll graphic 
mode. I wrote a machine lan­
guage program and a demon­
stration program to add this 
missing pizzazz to your game 
displays. 

The program can be called 
from Basic, displays numerics 
0-999, operates in PMODE 1, 2, 

and 3 and allows positioning the 
screen display. 

Operation 

Program Listing 1 is a Basic 
program that loads the machine 
language routine. The machine 
language code, Program Listing 
2, resides in 230 bytes of 
memory and starts at address 
16054 decimal. The machine 
language routine starts at 
memory address 16235, wh ile 
data starts at 16054. The screen 
display position is POKEd into 
memory addresses 16286 and 
16287. The value of the numeric 
display is transferred from the 
Basic calling program to the ma­
chine language routine through 

the Basic USR(N) function. 
The character set in the ma­

chine language routine is gen­
erated through a bit-mapping 
technique. The characters are 

mapped in a 16 bit wide by 9 bit 
high display (Fig. 1 a-d). Each 
character requires 18 bytes for 
definition. For the character set 
0-9, 180 bytes of memory are re-

Byte 

1 2 

7 6 5 4 J 2 1 0 7 6 5 4 3 2 1 0 

0 1 0 1 1 0 1 0 1 0 1 0 0 1 0 1 

0 1 1 0 0 1 0 1 0 1 0 1 1 0 0 1 

0 1 1 0 0 1 0 1 0 1 0 1 1 0 0 1 

0 1 1 0 0 1 0 1 0 1 0 1 1 0 0 1 

0 1 0 1 1 0 1 0 1 0 1 0 0 I 0 1 

0 1 1 0 0 1 0 1 0 1 0 1 1 0 0 1 

0 1 I 0 0 1 0 1 0 1 0 1 1 0 0 1 

0 1 1 0 0 1 0 1 0 1 0 I 1 0 0 1 

0 1 0 1 1 0 1 0 1 0 1 0 0 1 0 1 

Fig. 1a. 

Program Listing 1 

5 REH INITI/\LIZE
18 REM•••••••••••••••••••••••••••••••••••••••••••• 
20 REH• /\DD NUMERICS TO TRSe0 • 
25 REI! DR/\W SHI P 
3 8 REM• COLOR GRAPHICS 
4B REM• 
59 REI!• F.F. B/\TTIST/\ 
60 REI!* BUDD L/\K E, N.J. 
7 0 REI!* /\PRIL 25,1981 
7 5 REI! DR/\W SUB l 
89 REH ••••••••••••••••••******••••• •• ••••••••* **** 
98 REI! PROTECT MEMORY /\BOVE 168 54 
108 REM 
10S REH DR/\W SUB 2 
110 CLE/\R 62,16054 
120 REM 
138 REH POKE MACHINE L/\NGUAGE ROUTINE INTO MEMORY 
135 REM SOUND EFFECTS 
140 REM 
159 FOR I=l6235 TO 16 371 
1S5 REI! DR/\W TITLE 
160 RE/ID CD 
170 POKE I , CD 
180 NEXTI 
18S REH L/\SER DISPLAY ROUTINE 
190 REM 
209 REH POKE BIT M/\P D/\T/\ INTO MEMORY 
285 REH HOVE SHIP DISPLAY 
210 REH 
220 FOR I=l6854 TO 16233 
23 0 RE/ID A 
240 POKE I,11 

250 NEXT I 
260 REM 
270 REM DEFINE 11/\CHINE CODE ST/\RTING /\DDRESS 
280 REM 
290 DEFUSR• l623S 
300 D/\T/\ 189 , l79,237 , 206 , 63 , 25S , 5 4,1 5 ,13 4 , 63 , 30 ,1 39,1S ,180, 15 , 181 , 15 , l 
82 , SS , 7 , 16 , 131 ,0 ,100 ,4 5 , 7 ,1 31 ,0 , 100 , 12 ,180, 32 ,243 ,16 ,131,0 , 19, 45 , 7 , 131 
,e, ic ,1 2, 1s1 , 32 , 243, 215 , 102 ,1se ,1ao, 142 ,6 ,3 ,189,63,184 ,1 s0,1 e1 ,4 e ,e,n, 
189, 63 , 184 ,1 50 , le2 ,4 e , 002 , l89, 

310 D/\T/\ 55 , 8 , 57 , 0 , 0 , 0 , 0 ,15 , 244 ,1 5 , 245 ,15 , 246 ,1 5 , 247 , 15 , 248 , 54 ,16 ,1 98 , 

18, 61 ,2}5 t 2 46t 1 34 t 9 11 51 12 44116,142 162 ,182 , 16 ,1 59 , 247 t 220, 245 ,1 6 ,15 8 , 24 
1, 166 ,111,161 ,132 ,12,24e, 220, 245 ,1 6 , 1sa , 247 ,1 66 ,111,161 , 1 , 198 , 32 , sa , 12 
,248,10, 244 , 38 ,227 , 55 , 16 , 57 
32'1 DATA 90 ,1 65 , lCl , 89 I 101 , 89 , 101 ,89,H'1 , 89 ,101 , 89 , 1 01 ,89 ,1 01 , 89,90 , 16 
5 
33e DATA e6 ,es ,e6, es, 86 ,es, B6 , as ,e6, es , 86 , es, 86,85, 86, 85 ,86, 85 
340 DA'l'A 99,165,101, 89 , 85, 89,85 , 101 , 85 , 149, 86 , 85 ,89, 85 ,181I8 5 ,HJ 
e ,16 9 
340 DATA 90 ,165 , 101 , e9 , 85 , e·9 , 85 ,101, e5 ,149 ,e6 ,es , 89, 85, 10l ,8s, 108,169 
3 45 REH PUT SHIP /IT NEW POSITION 
35 0 DATA 90, 165 , 101 , 89 , 85 ,101.85 ,149,86,165 , es, e9 ,101, 89,101,1 01, 90, 14 
9 
3S5 REH RE/ID AND UPDATE SHIP POSITION 
360 DATA 101,99 ,101 ,89 ,101, 09 ,101 ,89 ,101 ,89 ,106 ,165 ,8 5 ,a9, 85, 89 ,as ,a9 
370 DATii 10e ,165 ,101, 85 ,101,es ,106 ,165 , es ,e9 ,es ,89 ,101,89, ui,101 , 90 ,1 
49 
380 DATA 90 1 165 ,101, 89 1 101, 85 1 101, 85 ,10 2 ,1 65 ,10 5,89 ,101 , 89, 101, 89 ,90 ,l 
65 
390 DATA 108 , 169 , 85 , 89 , 85 , Hl , 85, 149, 86, 85, 89, 85 , 101 ,85 ,101, 8 5 ,101, 85 
4e8 DATA 9C , l65 ,10 l ,89,l01, 89 ,l01, 89 ,90, l 65,l01,89,10l,89,191 ,89,99,l6 
s 
410 OA'r'A 90 ,1 65 ,Hn, 99 ,101, 89 ,101, 89 ,90 ,165, 85 ,89, 85 , 89 ,101,s9, 90 ,1 65 

272 • 80 Micro, November 1982 



Fall Software Favorites ~ 

PAOGAAmFor the TRS-80 Color Computer 

/TOAE 

Phantom 
Slayer 

From Soft Sector Marketing. 

IZ For Information Call To Order Call Toll-Free 800·424·2738202·383·9797 

~th~PAOGAAm /TOAE 4200 Wisconsin Av_enue, NW, Dept. 8E211Box 9609 
.... · Wash1ngton, D.C. 20016 

Visit our other stores: Seven Corners Center, Falls Church, VA• W. Bell Plaza, 6600 Security Blvd., Baltimore, MD 
829 Bethel Rd., Columbus OH .,. 60 rT-;E-;~;~;.; :-;,:;t~E;1~.;o:;.;9-: :;;;-~:n:;;.:;:;::,;,-N-; :-=s;n~-:-D-:;;.;,;61 

I Item Tape/Disk/Book Price Postage $2.00 Name I 
I Total Address I 
I 0 CHECK 0 VISA City State Zip I 
I D MASTERCARD Card# Exp I 

I 
..... See Llsr of Advertisers on Page 455 L---------------------------------~
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!~!~1~~~'!d~~!.enge 
You are the last space Invader-humans have 
destroyed all the others-and you're out for 
REVENGE! Wipe out as many as you can, avoiding 
their lasers and photon blasts. Multiple skill levels; 1 
or 2 players; extended BASIC nol required. Machine 
language, hi-res graphics, great sound. 
16K Tape, $19.95 

,. 

0 

Color ... - ·-· - ... 
Space War 
From Spectral Associates 
You command the last combat Viper, and must break 
through the defenses of the Death Star while avoiding 
lhe pull of gravity of the Black Hole. Watch out for 
space mines and enemy ships. Extended BASIC not 
required. Joysticks. 
16K Tape, $21.95 

Madness 
and the 
Minotaur 
From Spectral Associates 
Classic adventure game with 200 rooms, assorted 
friendly and dangerous crea1ures, 8 magic spells and 
-of course-lreasures. The computer obeys two­
word commands such as "get lamp" to move you 
through your journey. You musl enter the castle of 
King Minos, descend Into the labyrinth and collect all 
the treasures you can. 
16K Tape, $19.95 

By Ken Kalish from Med Systems. 

You are the Phantom Slayer, assigned to enter the 

deadly Catacombs and destroy the mutant Phan· 

toms. You're armed with a laser pistol and proximity 

detector, but be careful-the Phantoms' touch is 

fatal! Real·tlme machine language game with hi-res 

3·0 graphics and sound. Multiple skill levels; exlend· 

ed BASIC not required. 

16K Tape, $19.95 

Scepter 
of Kzirgla _ 
From Rainbow Connection Software 
Real·time graphics adventure game with arcade 
sound for the color compuler. 13 floors of dungeon 
with monsters, treasure chests, hidden trap doors . . . 
even a flying magic carpet! All In your quest to fi11d 
the Scepler of Kzirgla. Whatever you do, don't get 
caught In lhe poisonous gas cloud! Exlended BASIC 
required. 

16K Tape, $16.95, 
16K Disk, $21.95 

TRS-80 
Color 
Basic 
By Bob Albrecht from John Wiiey & Sons 
Step-by-step guide to the unique color, sound and 
graphic capabilities of your new Color Computer. No 
previous experience Is required. Teach yourself 
BASIC-there's a whole chapter on typical program· 
ming problems and solutions. 
Softcover, $9.95 

Six ta pH, fi lled with programs .todelight every color 
computer user! You'll f ind games that are fun, 
fascinating, challenging. Learning programs to In· 
terest the whole family. Utilities to help organize your 
home or office, and learn more about programming 
your computer. Truly a BONANZA, for hours and 
hours of home entertainment-so programs In one 
package! 
6 Tapes, 8K·24K, $49.95 

rac:,odner -~-
By Greg Zumwalt from American Small 
Business Computers 
Piiot your spacecraft over the moon's landscape and 
try to land It amid the mountains and craters. While 
carefully controlling your fuel consumption, use your 
joysticks to maneuver your craft and control your 
velocity against the forces of gravity. Be careful to 
avoid the asteroids drifting through space. 

16K Tape, $14.95 

Ghost 
Gobbler 
From Spectral Associates l.~iiiiiiiiiii~-~ 
In this new and exciting version of the popular arcade 
game, use your joysticks to move your Ghost Gobbler 
through the maze, eat ing dots and power pills to 
score points. 8 bonus shapes, super sound, and 16 
sk ill levels. Extended BASIC required; joysticks. 
16K Tape, $21.95 

~g:,~~1-=
From Soft Sector Marketing 
This is a BASIC language program designed to de­
crease typing time and error while providing direct 
control of motor, trace, audio and run. With Automatic 
Line Numbering and a custom key you can re-use or 
change at any time; plus 50 preprogrammed com· 
mand keys. Can be used on a 32K system. 
16K/32K Tape, $24.95 



Program Listing 2 

......................................................................................~
.. 3 DI6IT BIT l'lf!PP£D DI SPLAY POUTINE FOP. THE TPSBO COLOP COPIPUTEI!... llRITTEl'I BY 	 FPED BATTISTA 
Bl•DD LA~E • Ii. J. 

3F6f: BO .JSP B3ED ' GET 

quired for data. 
Integer values are passed to 

the machine. language routine 
through the USR(N) argument. 

Decimal Value 
Byte 1 By~e 2 

90 165 
101 89 
101 89 
101 89 
90 165 

101 89 
101 89 
101 69 
90 165 

Fig. 1b. 

CALLED FROM ~AS IC 

APF>IL 5 · 199 1 ... 
USR <N> f1P6UMENT AND PUT IN D FEG • 

Basic jumps to the machine lan ­
guage code starting at the mem· 
ory address established by the 
statement DEFUSR = address. 

The high order address byte 
for the screen display location is 
POKEd into 16286. The low order 
address byte is POKEd in to 
16287. The value POKEd must 
be the decimal equivalent of the 
high and low address byte. Ad· 
dress OAF1 would have the dee· 
imal values of 10 for the high 
byte and 241 for low. 

The display start position is 

I c1 I c2 I c1 I c2 I c1 I c2 I c1 I c2 I 
Byte Format 

Fig. 1c. 

COLOR COMPUTER SOFTWARE 

HELP FOR THE 
BASIC PROGRAMMERBASIC AID 

Al 1as1 tne development tools you need' A ll ava ilable 1nsiantly al power -up 

MERGE COMMAND: lnscrl programs s1orcd on casscll e •nloyour Basic pr og ram You 
ca n even assign new hne nur1'lbe1s 10 1he Mc you read 1n C rca1e yOlJ' own 1ape l•brary1 

MOVE COMMAND: Leis you renumber any par! ol your Basic program GOTOs 
GOSUB"s. elc aulomat•cally changed 

AUTOMATIC LINE NUMBERING: You'll love l h1s Never lype tn anOlher line number 

PLUS 45 common Basic commands available as single key Control characlcrs Or 
change ANY OR ALL keys to yow own spcc1l1cat1ons1 Comes with convemen1 easy to ru 
move. plashc keyboard ove11ay All Ol l h1s 1n a convenient ROM cartridge I hat oscs atmos1 
none ol your valuable memc1y . . . . . . . . . . . . . . . . . . . . . . . . . CARTRIDGE $34 95 

COLORCOM/E SMART TERMINAL PROGRAM 
We d1cJn't wait for the compe11t1on 10 ca1ch uo with lJS1 We've aaded even more ea1ures 10 
COLORCOM / E. our superb Sm•rt Terminal program 

• Complete upload & download support • Send all 127 ASCII Characters 
• On hne casseue reacts & writes • Word mOde e!1m1na1es split words 
• Automa11c capture of files • 0 f line AND on line sc rot11ng 
• Pre· enter data before calling • Selectable RS232 parameters 

We've got lhe best casselle and upload / download suppor1 ava1la bt And you can con ­
venrenlly prrnl any portion Ol lhe reccrvea Ouller you wan1 NOW ON DISK• Reads and 
writes hies from disk Same greal lealures plus more 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DISK OR CARTRIDGE $4 95 

EDITOR ASSEMBLER DEBUGGER S695 
CC~AO: This SK Basic Program suppor1 s cassene hies. has full cursor con1rol lin 
1nsertton / delet1on and much mor e Two pass assembler support s tull 6809 1ns1ruc11on 
sci & addr'ess1ng modes. lists 10 screen or pr1n1er Debugger allows memory xamine 
/ mod1ly. program ex.ecu11on II not delighted rel urn within '2 weeks tor a tu11 1etund You 
get fu lly commenied Basic source & complete msHuctions Reqwres Exl Basic & I 6K 
.. . ...... ... .. ... . .. ................. . ....... . ... . ... . .... CASSETTE S695 


STRIPPER: Thr ee valuable commanas ( t ) Delete Remarks. 121 Paci< Lines (3) De1e1e 
Spaces Fully automatic •s not fooled by GOTO's GOSUffs etc Your pr ograms will run 
laster and take up much less memory . ........... .. .. .. ... ... . CASSETTE $7 95 

CUSTOM CARTRIDGES: Put YOUR Basic program into a convernen1 ROM Ca rt ridge 
Runs 1ns1anlly al power · up Use lor Ad displays . schools, elc Can or write lor inlo 

Senci check. money order. 
or Visa / MC Number. 

/ 

figen
Include $1 lor postage and 
handling. Visa / MC Pnone 

tor tasl service Systems 
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P 0 Box 10234 
Ausl,n. Texas 78766 
(51 2) 837-4665 ' 

,,. 154 

>F6C B3 
'.lF6D ED 
l F6E CE LOU o3FFF ' SET STACK POINTER 
'3FE-F JF 
3F 7 Ci FF 
3F 7 1 '.l6 PSHU ::( ( •A•B · DP ' SAVE IN STAC¥ 
3F72' 
?.F 73 

OF 
86 LDA ,,3r ' SET DIPECT PFIGE REGI STER 

~F'74 3F 
3:F 75 IE 
3F7 E­ SB 
?:F'7 7 OF CLR 84 ' INIT IALIZE (llGITS TO ZERO 
:-cF'7S B4 
'3F;'? OF cu> ss 
-:.(F' 7A BS 
3F 7B OF CLP Bfi. 
3F 7 C B6 
3F70 37 PUL U ::C( · A· B ' PE STOPE USP <N> APHIMENT 
~F7E 07 
3:F7F t o CMPD "64 ' IF D< t 00 THEN &PAN(H TO 3FSC 
)F90 e3 
3F8 1 00 
3F82 6 4 
3F83 2D BLT (17 
3F84 07 
3F85 8 3 SUBD "64 ' SUBTPFICT I 00 FROM D 
3FB6 (10 
3F97 6 4 
3Fe8 oc INC B4 ' INCPEl'IENT MOST SIGNI F ICANT DIGI T 
3F89 B4 
3F8A 20 BRA F3 ' GOTO 3F7F 
3F8 B F3 
l FSC 10 Cl1PD "A 
3F8D 83 
3F8E 00 
3FBF OA 
3F90 2D BLT 07 ' IF D<l 0 THEN BPAl'ICH TO 3F99 
'3F91 07 
;:F92 83 SUBD "A ' SUBTPACT 1 0 FROl't D 
3F~3 00 
';F94 OA 
3F9~ oc INC B5 ' IliCREl'tEl'IT SECOND DIGIT 
"'F96 B~ 
~F97 20 BPA F3 ' GOTO 3F9C 
3F99 F3 
3F99 07 STB B6 ' STORE LEAST SIGNIFICANT DIGIT 
3F?A B6 
3F9B ?6 LOA B4 ' LOAD MSD 
3F?C B4 
~F?D BE LOX •0603 ' LOAD SCR EEl'I DI SPLAY SCREEN ADDPE SS 
3F~E 06 
~F?F 03 
3FAO BO .JSR 3FBe ' .JUl'IP TO DI SPLAY POUT I NE 
l FAl 3F 
3FA2' BB 
3FA3 9b LOA 85 ' LOAD 2ND DIGIT 
3FA4 B5 
3FAS '.lO LEAX z, X ' INCREl'IENT SCREEN DI SPLAY ADDRESS 
3FA6 02 
3FA7 BO .JSP 3FB9 ' JUl'IP TO DI SPLAY ROUTINE 
3FA8 3F 
~ F'1~ Be 
3FAA 96 LO A Bf. ' LOAD LEAST S IGNIFICANT l•IGIT 
'.<FAB B6 
3FAC 30 LEAX 2, X ' INCPEl1ENT SCPEEl'I DI SPLAY ADDPE SS 
3FAD 02 
3FAE BO .JSP 3FBB ' JUMP TO DI SPLAY PO UT I NE 
j FAF 3F 
3FBO BS 
'3 FB1 37 PL•LU :: DP ' PE STOPE DIPECT PAGE PEGI STEP 
3FB2 OB 
3FB3 39 PTN ' RETUPN TO l'IA IN PPOGPAM 
3FB4 00 ' MOST SI Gl'llFICANT DIGIT 
3FJt~ 00 ' 2ND DI GIT 
3FB6 00 ' LEAST SI GNI FI CANT DIGIT 

................................................................................................
.
.
. 


...... 

'3 FB8 
3FB<> 
J FBA 
J FBB 
'3FBC 
3FBD 
JFBE 
3FBF 
3FCO 
JFCl 
3FC2 
3FC:< 
3 FC4 
~FC~ 
3 FC6 
3:FC7 
:~F ee 

3FC<> 
3FrA 
3FCB 
3FCC 
3FCD 
3FC"E 
3FCF 
3FDO 
3FD 1 
3FD2 
';FD3 
3FD4 
3FD5 
'JiFD 6 
3FD 7 
3FD6 

. 

DI SPLAY ROUTINE FOR TRSBO COLOP COMPUTER .
. 

e I I I I I I I e e I It I I eel ••I I e e I I I I I ................................ 

OF CLR F4 •. ll'llTIALIZE SCRATCH PAD TO ZER O 
F4 
OF CLR F!I 
F5 
OF CLR F6 
F6 
OF CLR F7 
F7 
OF CLR FB 
FB 
3.; PSHU ::x ' SAVE SC REEN DI SPLAY LOCAT ION 
I 0 
C6 LDB ::t2 ' CALCULATE C HA~ACTEP TABLE OF FS ET 
12 
3 D MUL 
D7 STB F6 ' STORE TABLE OFFSET 
F6 
66 LDA ~~ ' LOAD LINES PEP DI SPLA)" 
0':! 
<>7 'S TR F4 ' STORE LINH PEP DI SPLAY 
F4 
I 0 LOY " '.<EBB ' LOAD STAPT OF CHAPACTEP TfiB LE 
BE 
:::~ E 

BB 
I 0 ST Y F 7 ' STO PE S TAPT ADDPESS 
~F 
F7 
DC LDD F~ ' LOAO TABLE OFF SET 
F~ 
10 LOY F7 ' LOAD S TAPT ADDPE SS 
<>E 
F7 

Listing 2 Continues 



Mod Ill GRAFYX SOLUTION8 $299.95.,454 

• 512 x 192 Dot Graphics increases resolution 16 X (better than Apple) 

• Extensive Business, Personal, Educational, and Scientific applications 

• 14 BASIC commands set and reset Points, Lines, Circles, Boxes, etc. 

• Allows Display and Printout of detailed Line, Bar, and Pie graphs 

• 80 Character/line display compatible with BASIC programs and DOS 

• Price includes 98K bits memory, 30 programs, 52 page manual 

• Plug-in, clip-on board eliminates soldering for easy installation 

Mod I, Ill 80-GRAFIX8 
.,455 $169.95 

• Create and Save 128 programmable hi-resolution characters/shapes 

• Characters are generated within an 8 x 12 matrix (Mod I: 6 x 12) 

• Great for creating game figures, symbols, and alternate character sets 

• Excellent software support (20 programs) & extensive documentation 

• Module easily installs within the computer with no soldering 

Manual only $15 FREE shipping 
Products guaranteed MICRO-LABS, INC. 214-235-0915 Prepaid or COD 
Dealers welcome 902 Pinecrest, Richardson, Texas 75080 Tx. res add 5% 

.,. See List of Advertisers on Page 455 80 Micro, November 1982 • 275 



Listing 2 Continued 

31=D'i' Fl6 
3FDA AB 
3FDB A7 
3FDC 84 
3FDD oc 
3FDE FB 
3FDF DC 
3H (l F:; 
3FEI 10 
3FE2 ~E 
3FE3 F 7 
3FH A6 
3FE:; AB 
3FE6 A7 
3FE 7 0 1 
3FE8 C6 
3FE9 20 
3FEA 3A 
3FEB oc 
3FEC F8 
'.'FED OA 
3FEE F4 
3FEF 26 
3FH E3 
3FF I 37 
3FF2 I 0 
3FF 3 3~ 
3FF4 00 
3FF~ 00 
>FF 6 00 
3FF7 00 
3FF0 00 

BIT 11APPIN6 

HE X ADDR . 

3EB6 

3EB7 

3EB8 

3EB9 

3EBA 

3EBB 

3EBC 

3EBD 

3EBE 

3EBF 

3ECO 

3EC1 

3EC2 

3EC3 

3EC4 

3EC5 

3EC6 

3EC7 

3EC8 

3EC9 

3ECA 

3ECB 

3ECC 

3ECD 

3ECE 

3ECF 

3ED O 

3EDI 

3ED2 

3ED3 

3ED4 

3ED5 

3ED6 

3ED7 

3ED8 

3ED9 

3EDA 

3EDB 

3£0(: 
3EDD 

'.>EDE 

3EDF 

3EE O 

3EE1 

3EE2 

3EE3 
3EE4 
3EE5 
3EE6 
3 EE 7 
3EE8 
3EE9 
3EEA 
3EEB 
'.<EEC 
3EE D 
3EEE 
3EEF 
3EFO 
3EFt 
3EF2 
'3EF3 
3EF4 
3EF5 
:JEF6 
:SEF7 
3EF6 
3EF~ 

JEFA 
:lEFB 
3EFC 
3EFD 
::EFE 
3EfF 
:<FOO 
')F Ol 
3"02 
::CF03 

LDA D, ~· ' LOAD ACCA WI TH VALUE JN '..Y +D> 

! TA o, X ' STORE TO SCREEN DI SPLAY 

INC F8 • INCPE11ENT CHAPACT ER TABLE 

LDD F:> ' LOAD TABLE OFFSET 

LDY F7 ' LOAD NEXT CHAP . BYTE ADDRESS 

LDA D.v ' LOAD ACC A ~ITH 'Y+D) 

STA t. X ' STORE TO SC.REEN Dl SPLAY+t 

LDB "l?O LOAD B WITH NEXT LINE INCPE11ENT 

ABX ' X+B•NEXT SREEN DI SPLAY LOCATION 
INC F8 I NCRE11ENT CHAPA(TEP TABLE 

DEC F4 ' DECPEl1ENT LINES/DI SPLAY CDUNTEP 

BNE E3 • IF COUNTE P ' >0 GOTO 3 F"fl4 

PLILU nX ' PESTOPE OR 161 NAL SC PEEN DI SF'LAY 
' LOCATION 

PTN PETUPN TO CALLING PROGPA11 
' LINES, DI SPLAY COLINT 

TABLE OFF SET Hl BYTE 
TABLE OFFS ET LO BYTE 
CHAP. TABLE At•DPESS HI BYTE 
( HfiP· TABLE ADUJ>ESS La B'i" TE 

DATA FOR CHARACTER SET 0-9 

DATA DEC. ADDR DATA 

SA 160S4 90 
AS 160S5 t6S 
65 16056 I OI 
S9 160S7 89 
6S 16050 I 01 
59 16059 89 
6:; 16060 I Ot 
59 1606 1 89 
65 16062 IOI 
59 16063 09 
65 16064 101 
~9 16065 8? 
,;5 16066 I OI 
'59 16067 8? 
e,~ 16068 I 01 
59 16069 89 
SA 16070 90 
AS 1607 1 165 
56 16072 86 
55 16073 85 
56 t6 074 06 
55 16075 85 
56 t 6076 86 
~5 16077 85 
5& 16070 86 
'SS 16079 es 
56 16080 86 
55 1600 1 es 
56 16002 86 
55 16003 85 
56 16084 86 
5S 16005 es 
56 16086 86 
55 16087 85 
56 16088 86 
55 16009 85 
SA 16090 90 
AS 16091 165 
65 16092 I 01 
59 16093 89 
55 16094 8S 
59 16095 89 
55 160% 85 
6S 16097 I 01 
55 16096 85 

95 1609? 149 
56 16100 86 
55 16101 85 
59 t6102 89 
55 16 103 85 
65 16104 IOI 
SS 1610S 85 
6C i6106 108 
A9 16107 169 
Sil 16 108 90 
AS 16109 165 
65 161 10 I 01 
59 16t I I 8~ 
55 lt:dl Z 85 
65 16113 IOI 
55 16 114 85 
95 161 15 14~ 

56 161 16 86 
AS 161 17 165 
55 16 118 85 
59 16 11 9 8 9 
65 16120 tc•l 
5~ 1~121 89 
65 1 6 1 2~ I 01 
65 16123 101 
SA 16 12:4 ~(• 

9 5 16125 14~ 
65 16126 101 
59 16127 89 
65 16128 I 01 
59 1612'9 8 9 
65 16 130 101 
$9 16 13 1 89 

Listing 2 Continues 

MICRO 

MOONUGHTER 


NEWSLETTER 

The ONLY publication devoted exclusive­
ly to helping you create, build, and main­
tain a home-based business using your 
micro-system. SUBSCRIBE NOW to what 
may be the most important publication in 
YOUR FUTURE! 

1 Year (12 issues) only $25 U.S., $29 
Canada, $35 World Wide 

J. Norman Goode, Publisher 
Micro Moonlighter Newsletter 

2115-D Bernard Avenue • Nashville. TN 37212 
Visa and Mastercard welcome. Send account 
number and expiration date. 615-297-5106. 

0 Visa Acct# ______ Exp.--- ­

0 MIC Acct # Exp. --- ­

Name ________________ 

Address_______________ 

City______ St. __ Zip--- ­

..-270 

I·----------------· 
HOW YOUR TRS-80®CAN OUTSMART IBM-PC® I 
I With XYZTsoftwareyourTRS-80becomesa real pro! I 
I I NTE RA CTIVE CONTROL LANGUAGE (rel. 2·A) .. $59.00/$1 Oma I 

The mosl powerful control language ever designed for the micro. Intended for I Icontrol of computer operation , software enhancement and customization . Jusl 
check list of features: 

I I• Complete control over computer e lnleraclive program/ICLcoexecution• 
operation • Enhances DOS. assemblers. I • Powerful/ command language compilers. wordprocessors, I 
processor database. elc. • 

I •• lnteracl ion with operator • Provides dala for keyboard input 
Conlrof interception· • Access 10 display oulput• 

I I 
•Queue structure for data • &RETCODE indicates result of I 

I 
 manipulation• execution· 
 I 
• Variables and informalion passed • Conditional execution of DOS I Ibetween programs commands & /CMD files 
• Virtual 1/0 for keyboard and display operations• 

I ·Exclusive IC L feature I 
I ILIBRARY SUPPORT OPTION •.. $79 .00/$10 ma 

Upgrade your DOS with libraries' Organize yourfiles neatly-put all
I / BAS files into BAS/LI B, /CM Os to GMO/ LIB. / RE Ls to REL/LIB, etc. I 

Use regular DOS commands to list, copy, kill, print, load.save ... files II directly to/ from libraries. Your processing will be faster, plus LSO 
I Isaves space· minimal fi le size is 1 sector, not granule! In addition, the 


compress option saves another 30% of space. Using LSO we

I managed to place all files that previously occupied 2.5 diskettes I

I Ionto one diskette and still 1 0% of space remained free! 

SPECIAL OFFER: ICL and LSO ..... $99.00
I II@
To order, specify Mod I/Ill and DOS. 

Check. M.0 .. C 0 D plus S2.50 S/hI IForeign orders · extra S 10.00 

I IXYZT COMPUTER DIMENSIONS, INC. 
2 PENN PLAZA SUITE 1500I INYC, N.Y 10121 

(212) 244·3100 .,.. 158 

I Dealers 1nQuores welcomed ' .,eg1s1ered trademarks I
I NEwoos1so• o oosPLUS' o Loos· o TRsoos• o N Ewoos+~ o I 
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for the 1115-80 from Miera-Mega 

The Original GREEN-SCREEN 

The eye-pleasing Green-Screen lits over the front of your 
TRS-80 Video Display and gives you improved contrast with 
reduced glare. You get bright luminous green characters and 
graphics like those featured by more expensive CRT units. 

Don't confuse the Original Green-Screen with a piece of thin 
film stuck to the lace of your video tube, such as that adver­
tised by others. The Original Green·Screen is mounted in a full 
frame perfectly matched to the color and texture of the 
TRS·80 Video Display. It is a ttached with adhesive strips 
which do not mar your unit in any way. 
The full frame design of the Original Green·Screen "squares 
off" the face of your video display and greatly improves the 
overall appearance of your system. 

(Specify whether for Model I or Model Ill) 
THE GREEN-SCREEN ................ ... .................................... $73.95 
Add $1.50 tor postage and handling. 

Terms: Check or money order. no CODs or credit cards. please. Add amount 
shown lor postage and handling to price ol the lfem. All i tem s shipped w11hin '8 
hours by first class 01 priority mail. V1rgm1a residents . add'% sates tax . .,... 162 

Micro-IVlega ·P.O. Box 6265 •Arington,Va 22206 

~·D•D•D•D•DLNW80D•D•D•D•D·~ 

~ COMPUTERS ~ 
D•D•D•D• D• D•D•D•D•D•D•D•D•D•D•D•D•D 

-	 - - - · 

D 
•• 
D 

• 
0 

• 
D 

• 
D 

8 • 
DD 

• = 
r 

• 
D ~- D 

•• 
D• D•D• D• D•D• D•D•D•D•D•D•D•D•D•D•D•D 
• IN STOCK NOW!! CALL FOR SPECIAL • 
D PRICES ON LNW80s, NEC PRfNTERS, D 
• RGB COLOR MONI TORS, AND ANDON • 
D 	 DI s K s YS TEMS I D 

***** ***** DD NEW LNW SOFTWARE! 

D EXCELlONIX D 

D D 
• [180 WOODROW WILSON gR • 
0 OS ANGELES, CA 9006 D 

D (213) 650-5754 - (714) 973-1939 D 

,,. See List of Advertisers on Page 455 

9' • .-.~~11~,T 
i.ii~UUUilii I 

COMPARE OUR ff\E.E: 
PRICES! s"'''~~!~DISNTJH ~o~~.~~·~~et \~O· 

MODEL Ill UPGRADE 
FEATURES: 
• Gold Plaled Edge Connec1ors 
• Switching Power Supply 

(Runs cooler) 
• 40/80 Track supported 
• Single/Dual Head supported 
• Metal Disk Drive Brackets 
• All Hardware and Cables for 2 

Disk Drive 
• 1 Hour or Less for Installation 
• 100% Compatible 
• No Soldering Needed ~ljijiiilll!iiiiiiiiiii!i!!~~i!!iiiii:if;l!si/11
• 180 Days Warranty on Controller ~ 

DISKIT Ill DISKIT Ill DISKIT Ill 
W / Out Drives W/ One Tandon 

Disk Drive 
W/Two Tandon 

Disk Drives 

s32900 s54900 s75400 
..__DEALER INQUIRIES WELCOME--• 

EPSON 
NEW LOWER PRICES! 

WITH GRAPHTRAX 

MBP-16K Parallel ........... .... .. .. ... $159.00 
MBS­ 6K Serial ......................... $159.00 
INTERFACE CARDS 
8141 (RS-232) ......... .... ................... .... S 75 
8150 (2K Buflerec RS-232) ...... .... .... . $150 
8161 (IEEE 488) ................................. $ 55 
8131 (Apple Card) .... .... ..... ......... ...... .. S 85 
8230 (Apple Cable) ............ ....... .... ..... . $ 25 
8220 (TRS-80 Cable) ....................... .. $ 25 

OKIDATA MICROLINE 82A ... .... $ 499.00 
OKIDATA MICROLINE 83A ....... $ 729.00 
OKIDATA MICROLINE 84 ·-·-·-· -· $1199.00 

1.• 11;w*L"'I 
_.11 ,, 1A 1 

ADD-ON DISK DRIVES 
Includes Case, Power Supply 

120 Days 1000/o Warranty 

$28995 
BARE DRIVES 
TANDON 5114 INCH 
100 1 SINGLE HEAD 40 TAK .... ... 229.00 
100 2 DUAL HEAD 40 TAK .......... . 299 .00 
100 3 SINGLE HEAD 80 TAK ....... 299 .00 
100 4 DUAL HEAD 80 TAK .......... . 429 .00 

MODEMS 
UDS t03 LP DIRECT CONNECT .. t75.00 
UDS t 03 JLP AUTO ANS ....... ...... 209 .00 
HAYES MICROMODEM 11 (APPLE)299.00 
HAYES 100 MODEM (S-100) ........ 325.00 
HAYES SMART MODEM (RS-232) 249.00 

MTC's 
premium Single Sidec Sott-Sectorec 
DOUBLE DENSITY. s· 4.inch diskettes 
with reinforcing HUB-RINGS. Individually 
100% ERROR free certified . Invest in 
GOLD' 
PARAGON MAGNETICS GOLD··-­ $23.95 

Scotcti 
Soft-Sectored Diskettes 
5·114'" lS/SOen (744·0) $28.95 
5. t14·· 15/DDen (7440-0) 531 .95 
5· 114'" 2SIDDen (745·0) S39. 9~ 
8·­ tS/SDen(740·01 529.95 
8"" 1S/DDen(741 ·01 S37 95 
8"" 2S/DDen(743-0) S49.95 

VERBATIM 
Soft-Sectored Diskettes 
SW' 1S/DDen (MD525-01) .......•...• $26.95 
5'14' ' 2S/DDen (MD550·01) ............ $39.95 
SW' 2S/4Den (MD557-01) •........... $51.SO 
8" 1 S/DDen (FD34·8000) .......... $43.95 

Hard-Sectored Diskettes 
SW' 15/DDen 10-~tor (MDS25·10) ......$26.95 
SY•" 25/DDen 10-seclor (MDS50·10) ......$39.95 
SW' 25/4Den 10-sector (MOS57·10) ..... .. S51 .50 

Supplies 
HUB RING KIT for SW' disks •...... $10.95 
HUB RING KIT for 8" disks .......... $12.95 
REFILLS (50 Hub Rings) ... .....•.•..... $ 5.95 
CLEANING KIT for 5'14'' drives .... $24.95 
51/•·inch diskette case ... ...............$ 3.50 
8-inch diskette case ...................... $ 3.95 
51/• ·inch File Box for 

50 diskettes ............................ $24.95 

DISKIT Ill IS A S OF MOS 

MOST ORDERS WE ACCEPT • Add $3.00 for shop. 
SHIPPED WITHIN 

ONE BUSINESS DAY 
Products damaged in 

Prices. Specifications 
and Offerings subjecr 

ro change without 

• v1SA 
• MASTER CHARGE 
•CHECKS 

• ping & hEaXn~IRini for 

C.0 .D. 

exchanged . 
transit will be norice. 

• c o.o. 
• MONEY ORDERS 

6.Se sales tax 
• Ohio residents add 

a a ~~ICRO DATA SUPPLIES 
~~ ~=- 22295 EUCLID AVENUE 

-~. ~B~ ..-459 EUCLID. OHIO 44117 
.,......~ Call : (216) 481-1600 
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Listing 2 Continued 

3F04 65 16 13 2 
3FOS 59 16 13 3 
3F 06 65 16134 
3F 07 59 161 3S 
3F 08 6A 161 36 
3F 09 AS 16 13 7 
3FOA SS 16 138 
3F OB 5 9 161 39 
3FOC 5 5 16140 
3F OD 59 16 141 
3F OE SS 16142 
3FOF 59 16 143 
3F10 6C 16144 
3F 11 AS 16 145 
3F12 65 16 146 
3F 13 S5 16 147 
3F14 65 16148 
3F1 5 SS 16149 
3F1 6 6 A 16150 
3F1 7 RS 16 15 1 
3F1 8 SS 16152 
3F1 9 59 16 153 
3FIA SS 16 154 
3F IB 59 16 1SS 
3F1 C 65 16 1S6 
3F 1D 59 16 1S7 
3F1E 6S 16 158 
3F 1F 65 16 1='9 
3F20 SR 16 160 
3F2 1 95 16 16 1 
3F22 SA 16 162 
3F23 AS 16 163 
3F24 6S 161 64 
3F25 S? 16 165 
3F 26 65 16 166 
3F' 2 7 55 16 1&7 
3F28 C.5 16 168 
3F2 9 55 16 169 
3F 2A 66 16 170 
3F 2B AS 16 17 1 
3F 2C 69 16 172 
3f' 2 D ':·9 16 173 
3:F2E 65 16 17 4 
3F2 F '59 16 175 
3F30 65 16 176 
3F '3 1 59 16 177 
3F32 SA 16 178 
~F 3'3: AS 16179 
~f'34 6C 16 18 0 
3 1=" 3 -S A9 16 18 1 
3F36 55 16 182 

10 1 
89 
10 1 
89 
106 
165 
85 
89 
es 
89 
8 5 
89 

108 
16S 
101 
8S 
101 
SS 
106 
165 
85 
89 
85 
89 
10 1 
89 
10 1 
10 1 
90 
149 
9 0 
165 
10 1 
89 
10 1 
85 
10 1 
85 
102 
165 
I OS 
89 
10 1 
89 
10 1 
89 
? O 
165 
108 
169 
85 

3F37 
3F38 
3F39 
3F3A 
3F3B 
3F3C 
3F3D 
3F3E 
3F3F 
3F4 0 
3F41 
3F42 
3F43 
3F44 
3F45 
3F4 6 
3F4 7 
3F48 
3F49 
3F4R 
3F4B 
3F4C 
3F4D 
3F4E 
3F4F 
3F'5 0 
3FS 1 
3F52 
3FS3 
3F5 4 
3FS5 
3F56 
3FS7 
3F58 
3FS9 
3F5R 
3F5B 
3FSC 
3F5D 
3FSE 
3F5F 
3F6 0 
3f' 6 1 
3F62 
3F63 
31'6 4 
3F65 
3F 6b 
3F67 
3F68 
3F69 

59 16 183 89 
SS 161 8 4 85 
65 161 95 10 1 
SS 16196 8 5 
95 16187 149 
56 16188 86 
55 16189 85 
S9 16190 89 
55 16 19 1 85 
65 16192 I 0 1 
SS 16 193 85 
65 16194 101 
55 16 195 SS 
65 16 196 10 1 
SS 16 197 85 
SA 16 198 90 
AS 16 199 165 
65 162 00 101 
59 1620 1 89 
65 16202 10 1 
59 16203 89 
65 162 04 10 1 
59 16205 8 9 
5R 16206 90 
RS 162 (1 7 165 
65 16208 10 1 
S9 16209 8'? 
65 162 10 10 1 
59 162 11 89 
65 162 12 10 1 
59 162 13 $9 
SR 16214 9 0 
RS 162 15 165 
SA 16 2 16 90 
R'S 162 17 16 5 
65 162 18 I 01 
59 162 19 8 9 
6 5 16220 1 0 1 
59 1622 1 8'? 
65 16222 I 0 1 
~9 16223 89 
SR 1622• 90 
AS 16225 165 
S'S 16226 85 
59 16227 8 9 
S5 16228 8 5 
59 16229 89 
65 1623 0 I 0 1 
59 1623 1 89 
SR 16232 9 0 
RS 16233 165 

AT LAST!!! A Micro-Design 
Model Ill System Upgrade. 
T~E Mic-R"o-DESiGN ModEL Ill upGRAdE iNcludEs MicRO-DESiGNS EXCEpliONAL MDX-b disk 
coNrnollER boARd, ONE 40 rnAck l ANdoN Disk DRivE, NECESSARY iNs1AllA1ioN cAblEs ANd 
~ARdWARE. 

Fon Monl INfonMA1iON & F11u li1rnA1 nt 

C Aii OR W1~iTE 

MICRO-DESIGN 
b }01 MANCHACA lfoAd 
A STiN TEXAS, 78745 

l oll f RI I 

1 -8 00-531-5002 .- 463 
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MICRO-ACCOUNTINNG SYSTEMS 

BOX 128-R2 


OTTAWA, KANSAS 66067 

PHONE 913-242-2674 


The Micro Accounting System --ss • 

Buy and try any one of the MAS 80 programs for $99. Then within 30 days purchase the total MAS 80 
accounting package for $390, a saving of $77 over the regular price of $566. If not satisfied return the 
package and receive a full refund. 

MAS 80 Accounting is a flexible, versatile user formatted business system, designed for the first time computer 
user. MAS 80 programs run stand alone or coordinating without modifications, they are menu driven with cursor 
control and full screen instructions. plus 
two types of file ma intenance. Regular 
maintenance - provides ma intenance 
on transactions and account files. Spe­
cial maintenance is automatic at the 
end of posting to insure that posting is 
correct. Any errors detected a re printed. 
eliminating error searching. Provisions 
for Single entry or Double entry book­
keeping·, with valid account editing 
and an out-of-balance error detection. 

MAS 80 Accounting programs will oper­
ate on Mod I and Mod Ill. with 2 or 3 
drive versions. MAS 80 also has versions 
operating on Corvus and Micro Systems 
hard drives. Requires the use of NEW­
DOS, NEWDOS/80 or DOSPLUS disk 
opera ting systems. 

MAS offers the best user support for the 
novice as well as the professional. 

GENERAL LEDGER . ... . .... . ... $159.00 
• 	 Standard layman format. with screen instruc­

tions. Multiple linking MENUS provide easy oper­
ation. 

• 	 Post lo any of 200 Gil Accounts. you set up 
yourself (Not Preset Accounts). 

• 	 Process transactions in BATCHES of up to 200 
debit and credit entries, with each batch editing 
for out-for-balances. then when correct and re ­
corded. answer "Yes" lo continue with each 
batch of transactions. 

• 	 Transaction UPDATE provides for unlimited 
transactions. Easy file maintenance. 

• 	 Accounts Receivable and Payable coordinat­
ing or Stand Alone. 

ACCOUNTS RECEIVABLE .... .. $159.00 
Oesigned with machine language routines to re ­
duce set-up time. without sacrificing flexib ility or 
requiring professional knowledge of com­
puterized accounting. MAS 80 saves for more effi­
cient management, by providing: 

• 	 Balance Forward Systems witrue ageing and 
multi-function programs. Gil coordinating for 
Auto-Posting or Stand Alone. 

• 	 Post lo on unlimited number of General Ledger 
Accounts with val id Gil and Customer Account 

ACCOUNTS PAYABLE ......... $159.00 
Features reduce time for more efficient manage­
ment. by providing: 
• Balance Forward Systems wttrue ageing and 

multi-function programs. GIL coordinating for 
Auto-Posting or Stand Alone. 

• 	 Post to an unlimited number of General Ledger 
Accounts with valid GIL and Vendor Account # 
editing per Invoice. 

• 	 Process charge entries with detail break down 
as you choose. Maintenance before and ofter 
posting. 

• 	 Detailed. Aged, Manage/Report to analyze 
Liabilities. volume of purchases. payment 
choice and discounting. 

• 	 Will handle 400 Vendor and 1600 Unpaid 
charge entries. 

• Check writing format is standard Moore or 
Nebs form. with AIP and Ck/Reg. 

CHECK REGISTER ............. $159.00 
Here is a Check Register Program '. hot will operate 
b y itself or linked with MAS 80 Accounts Payable 
and/or General Ledger. This will compile all 
c hecks written. allow choice of 26 expense codes · 
for later look up and listing of different categories 
for tax time. Record deposits and reconcile your 
check register with your bank sta tement. 
• 	 Will handle 600 checks per month. Record de­

posits. 
• 	 Record/Print checks from Accounts Payable 

and hand written checks. 
• 	 Print check register, expense codes carries Y-T­

D totols. 
• 	 File Maintenance - checks - deposits · miscel ­

laneous. 
• Account Status-balance. account #. etc. 
• Reconciliation-prints a simliar form a nd com­

pare with Bonk balance. 

Other Programs by request, some with 
options of linking with Micro Accounting: 
Payroll Shipping Invoice Program 
Invoicing Personal Check Register 
Inventory 	 Multi-Utility 
Phone Directory (with malling label) 

Call Collect for Orders 

COD - Visa - Mastercard 

Dealer Inquiries Invited 


Dealer List: 

Apparot . Inc Micronet 
Denver. Colorado Omaha. Nebraska 

# editing per invoice. 
Micro Systems Software Scholastic Software 

• Process charge entries with detail break down 
Hollywood. Florido Lubbock. Texas as you choose. Maintenance before and o fter 


posting. 
 Doto Resources Corp. Soft Sector Marketing 
Denver. Colorado Gorden City. M1ch1gon 

days that you specify_ 
• Open1C1osed or Over Due listings by number of 

Ebert Personal Computers A & M Electronics 
• Two different formats for Billing Statements p lus Denver. Colorado Ann Arbor. Micn1gon 

Invoice Printing. 
B. T_Enterprises• 700 Customers per 40 track double density d is­
Centerea ch. ew Yorkkette. 



defined as the upper left corner tions for the 3-digit display de­

of the most significant digit's pend on the graphic mode. Use 

chararacter block (16 by 9 bit Table 1 to determine which values 

block). In the Color Computer, ad­ to POKE into 16286 and 16287. 

dress 1536 decimal (600H) is the 
Demonstration Program start of page 1 graphic screen 

memory. Allowable screen posi- The demonstration program 

C1, C2 00 0 1 1 0 1 1 

SCREEN 1.0 GREEN YELLOW BLUE RED 

SCREEN 1.1 BUFF CYAN MAGENTA ORANGE 

Color Coding 

FOR THE ABOVE EXAMPLE. 8 IS DISPL AYEO AS A BLUE FOREGROUND 
AGAINST A YELLOW BACKGROUND IN SCREEN 1.0 WHEN IN PMODE 1.n OR 

PMODE 3,n 

Fig. 1d. 

Program Listing 3 

420 REM 
4JO REM DEMO PROGRA M 
435 REM SHIP CANNOT DROP CHARGE AT SCREEN LEFT 
4 40 REM 
44 5 REM CHECKS FIRE BUTTON CLOSURE 
4 SO PMODEl, 1 
455 REM RESTORE V TO SHIP LOCATION 
460 COLOR 2 , l : PCLS 
46 5 REM DROP DEPTH CHARGE 
470 LINE(0 ,0 )-(255 ,191 ) ,PSET ,B 

Lisling 3 Continues 

in Program Listing 3 uses the played in the center of the 

machine language rout ine. It screen. After a fixed time in· 

displays three different numeric terval, the display stops chang­

values in three different screen ing. If any two digits in this 

locations. The center display is display match; 10 points are ad­

a 3-digit random generated num­ ded to the score. If all three 

ber. The display in the upper left match, 100 points are added. 

corner is a 3-digit value rep­ Pressing S on the keyboard 

resenting the game score. The starts the next try. The number 

upper right corner contains a of tr ies is displayed on the up· 

3-digit display equa l to the num­ per right corner of the screen. 

ber of tries. The game ends after 100 tries. 

The program begins with a Line 540 defines the random 

changing random number dis- number display location . Line 

Char. Size Increment Last Char. Start 
In Pixels Resolution Per Position Ot 

PM ODE Horlz. Vert. Horlz. Vert. Line First Line Last Line 
4,N 16 9 1 1 20H 061AH 1CCOH 
3,N 8 9 2 20H 061AH 1CCOH 
2,N 
1,N 8 9 2 20H 061AH 1CCOH 

Pixel Resolution: PMODE4,N PMODE 3,N PMODE 1,N 

D rn 
Table 1 is based on graphics starting in page 1 of graphic 
memory. If graphics start in any other page add 600H times 
Page Number (NJ to " Last Character Position First Line" and 
"Start of Last Line." Last character position in each line 
equals the first character position plus 1AH. 

WHY $ IN 01$K ... WE'VE PUT SENSE IN (:ASSETTES 

TAPE ... RELIABLE, EASY, FAST! 

SPEED. RELIABILITY. VERSATILITY 

KWIC~S : (~t~d 11 A progra mmer's prugram ... fur no"icc or expert. 
No l JUSt a s1111plc speed-up (2 x to 6x key board selec t I bu1 an easy 
to use OPl'ra trng sys rem th;ll fu ll y supporc s your cassetlc recorder. 
Features : s:J\'C, load. verify. search. d1:1i11-lo:al. cata log. :111 <l tes t· 
read of llo lh llASIC and machine code progra111s: passwords. long 
Il l ies. clcbm111 cc, se lf 'hackup· capa bi lit y. and more ... ... ........... $26 

KO SJ : . l~ l ud 3! All ' KWICOS' fc:! lurcs al 2200 baud. plus KWIK 
sc i nl : clock and dale . c:issc lt c lugh /lnw. 110 routi ng. el(' .... ... $26 

KWIKIT:. lmini-syslcm. llASI C programs on ly) E:1sy l oacl double­
' pced lur 1\l ud I. 2200 ba ud for Mud J. Many 'KWICOS' feat ures 
:111d upward ro 111pat ihk-. .... . ..... ........ $12 

K\\'INK : (111ocl I I 'SYSTEM' rnpicr supreme. ~lak es sland·a lunc. f;,.t­
loacling K WIK fo rmal c 2x to 6x baud ) copy of auv slandard 500 
b:111 d SYSTHI program. I At 6x. 3 111i11 pgm loads i1; -14 sc<"' ) ... $15 

KLOA N: l~ l ocl J) Makes standa rd 500 or 1500 ba ud topy of a11 v 
'1:111d:ird 500 or I 500 bau d 'SYSTEM ' program ......... .......... $12 

KLOAI> : l ~l o< I Ii ~l akes sland·ahrnc fos l-loacling rnpy of L!ASIC 
progr:1111, . Similar ru KWINK . bul for ll ASIC progr:uns.... .. $15 

w~11~ SOFTWARE 
816 E . Maupin Str""t 
P.O . Box 328 
Bolivar. Mo. 65613 

TAKE SYSTEM AND CLOADs OFF YOUR MIND 
EASY AS (1) PLUG lN A LEMON-AID LOADER IN SECONDS [2 ] 

TURN CTR VOLUME FULL UP (3) THAT'S IT!! 
Banishes Model 1 tape loading " finickies " at regular speed . or 
flawlessly loads all your programs at high speed after making KWIK 
Software copies lad at left !. 

NEW MODEL LL0-2 Deluxe Loader . 
Updated version of popular LLO . Has 
volume controlled jack tor lape listening, 
without plug pulling , using external 
speaker or earphone . A MUST FO R 
MODEL 1 .. . Compatible with Mod. 3 

.. . ppd $21 .99 

NEW MODEL LL-2 Standard Loader . 
Same as LL0-2 above except with fixed 
low-level oulput jack for speaker or ear­
phone. Model 1 13 compatlblel ... 

ppd $17.99 

SOFTROL MODEL LSS. Pushbutton CTR motor override . Solid stale to 
eliminate "switch hits." Cushioned motor-oft delay pulls pgms pas I 
CTR pi~ch rollor lo eliminale " pinch hits " on LOADS and puts 
automa11c gaps between pgms on SAVES. Protects delicate CPU relay 
conlacts loo. Great for DATA. The Model LSS gives you no hits ... lots 
of runs . Works with all Radio Shack and most olher recorders ... and 
most computers. ppd s18. 99 

NEW MODEL LHL ' ... " Hind Legs " lo support your CTR 80 so you can 
see lape cou~ter ... and ejected lape falls in your hand. Plated spring 
sleel , vinyl lopped non-scratch clip-on non-slip legs ... S2.99 wilh any 
order. Alone ppd S4.99 

LEMONS TECH SERVICES 
.-358- 325 N. Highway 65 P.O. Boie 0429 

Bulla lo , MO. 65622 
\'1S4'(417) 326-7154 (417) 345·7643 

:ill ~ ill 11.• r 1111111bc r for :111 y_ infor111:11io11 or o rder. . . orders postage pa id . add SJ for COD or ovc rsc·~is: ;\li~o uri rc ... ick nfS :i 1·I . I · · . . 
Sp.-,·1:11: Fn•e 011 request w11h order. or SI and SAS · ... parlS and i11s1ruc lions 10 easi ly add ':1rcadc' sound ca p,.bilil y In CTR ~~~~ c\!i~'41 . 
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MACRO-BOC 

PRODUCTS FOR YOUR RACIO SHACK 

l R (Q@\APUlER~~*· 

YOU NEEC COLOR FORTH!! 

The Micro Works is pleased to announce the release of its disk-b ased editor, 
macro assembler and monitor, written tor Color Computer by Andy Phelps. THIS 
IS IT - The ult imate programming tool! 
The powerful 2-pass macro assembler leatures condit iona l assembly. local labe ls. 
include files and cross referenced symbol tables . MACRO-SOC su pports the 
complete Motorola 6809 instruction set in standard source lormat. There are no 
changes , constraints or shortcu ts in the source language definition . Incorporating 
all of the features of our Rompack·based assembler (SDS80C}. MACRO·SOC con · 
tains many more useful instr uctions and pseudo-ops which aid the programmer 
and add power and flex ibility. 
The screen-orien ted text ed itor is designed for efficient and easy ediling of 
assembly language programs. The· 'He lp Key "" feature makes it simple and tun to 
learn to use tlle editor. As the editor requires no line numbers, you can use lhe 
arrow keys to position the cursor anywhere in the fi le. MACRO-SOC allows global 
changes and moving/copying blocks of texl. You can ed it li nes of assembly 
source which are longer than 32 characters. 
DCBUG is a machine language monitor which allows examining and altering of 
memory, setting break points. etc. 
The ed itor , assembler and monitor ­ as well as sample programs ­ come on one 
Rad io Shack compatible disk. Extens ive documentation included. MACR0· 80c 
Price : $99.95 

Why? •Forth is faster to program in than Basic 
•Forth is easier to learn than Assembly Language 

•Forth executes in less ti me than Basic 
Forth is a highly interaclive language like Basic. with structure like Pascal and 
execution speed close to IhaI ot Assembly Language. The Micro Works Color Forth 
is a Rompack containing everything you need to run Forth on your Color Computer. 
Color Forth consists of the standa rd FORTH Interest Group (FIG ) implementation ol 
the language plus most ol FORTH-79. It has a super screen editor with split 
screen display. Mass storage is on cassette. Color Forth also contains a 
decompiler and other aid s lor lea rning the inner worki ngs of this lascinating lan­
guage. It will run on 4K, 16K, and 32K computers. Color Forth con tains lOK of 
ROM, leaving your RAM for your programs1 There are simple words to effectively 
use the Hi-Res Color Computer graphics, joysti cks. and sound. The 112-page 
manual inclu des a glossary of the system-specific words, a ful l standard FIG 
glossary and complete source listi ng. COLOR FORTH ... THE BESTI From the 
leader in Forth. Ta lbot Microsystems. Price: S109.95 

GAMES' 
Star Blaster ­ Blast your way through an asteroid lield in this action-packed Hi· 
Res grapt1ics game. Availab le in ROM PACK : requ ires 16K. Price : $39.95 
Pac Atta ck ­ Try your hand at this challenging game by Computerware. with 
lantast ic graphics. sound and action1 Cassette requires 16K. Price : S24.95 
Berserk - Have fun zapping robots with this Hi-Res game by Mark Data 
Products. Cassetle requires f6K. Price: S24.95 
Adventure - Black Sanctum and Calixto Island by Mark Data Prod ucts. Each 
cassette requ ires 16K. Price : $19.95 each. 
Cave Hunter ­ Experience vivid colors. bizarre sounds and errie creatures in hot 
pursuit as you wind your way through a cave maze in search of gold treasures. 
This exciting Hi-Res game by Mark Data Products requ ires 16K tor cassette 
versio n. Price: S24 .95 

SDSSOC - Our lamous editor, assembler and monitor in Rompack . Complete 
manual inc luded. Price : $89.95 

PARALLEL PRINTER INTERFACE - Serial to parallel converter allows use oi all 
standard paralle l printers. You supply printer cable. PISOC Price: S69.95 

MICROTEXT ­ Get pri"ntouts wh ile using your modem ! Also download to casselte. 
General purpose termina l Rompack . Price : S59 .95 

560 calls the mach ine lang uage 
rou tine. The display locat ion for 
the number of tries is set in line 
700 and the score location is 
established in line 720. 

Beyond Numbers 

Although the machine lan­
guage program restricts itself to 
numeric displays, the imaginative 
programmer can extend this to al­
phabetic and special characters. 

The demonstrat ion program 
can be converted to a One­
Armed Bandit game by add ing 
special characters in place of 
the random numbers. These 
special characters shou ld re­
side in a table separate from the 
numeric character table. The 
Basic cal ling program could ac­
cess the machine language rou­
tine to the character set by 
POKEing the table's starti ng ad­
dress into locations 16335 and 
16336. • 

Frederick Battista des igns 
process and plant automation 
systems for BASF Wyandotte 
Corp. Engineering Group. 

Listing J Continued 

4 7 5 REH ALL.oWS SUB HOVE DURING CllARGE DROP 
4 B0 DRAW" BM8B , 120 ; U6 0El 5R30Fl 5060L60 " 
490 PAINTl90,60) , 4,2 
495 REH CHARGE DROPP ING 
500 SR•&: K=0: TR=0 
510 SCREEN 1. 0 
515 REH CHARGE EXPLODES 
520 TIHER• 0 : Y= 40 
525 REii CHARGE HIT BOTTOM 
530 N=RND(999) 
535 R£1! DESTROY SUB 
540 POKE 1 62S6 , 10:POKE16287,12 
545 Rel< CLE/IN UP REMAINS 
550 PllODE 1,1 
555 REH CHECKS TO SEE IF SUB 2 WAS DESTROYED , IF SO SETS NEW SUB 2 POS 
IT ION 
560 A=USR[N) 
565 REH SETS NEW SUB 1 POSITION 
570 B• TillER 
580 Y•Y+J 
585 REH REMOVES CHARGE FROM SCREEN Af 'fER HITTING BOTTOM 
590 IF Y>=7 0 THEN Y• 70 
595 REH MOVES SUB l TO NEW POSITION 
600 LINE(l48 , 70) - (17B , Y- 3) , PRESET 
619 LINEl14B , 70)-(l78,Y) , PSET 
615 REI\ SUB l LASER ROUTINE PPOINT CHECKS FOR LASER HIT 
620 IF B<l20 THEN530 
630 LINE{l48,70)-(l78,70) , PRESET 
635 REI\ FIRES LASER-WON'T FIRE IF SHIP TOO FAR LEFT 
6 40 LINE(l48,70)-(178,40 ) ,PSET 
650 NhFIX(~/ 1 00) : Rl=N-Nl*l00 
655 REH POSITION SUB 2 
660 N2•FIX(Rl / 10) :N3•Rl-N2*10 
670 IF Nl•N2 OR Nl=N) OR N2=N3 THEN SR• l0 
675 REH SUB 2 LASER ROUTINE 
!~0 S • RND(20) :IF RN0(5) =3 THEN GOSUB 700:1FPPOINT(H+S , 57) •4 THEN llT•llT 

690 TR=TR+SR:SR=0 
695 REI\ FIRE SUB 2 LASER 
700 POKE16286,6:POKE16287 , 0 
710 D=USR (TR) 
715 REM END ROUTINE 
720 K• K+l:POKE16286,6:POKE16287,58 
730 YS•INKEYS 
740 L~USR(K) 
750 IF K• l00 THEN 780 
760 IF Y$ =" S " THEN 520 
770 GOTO 730 
775 REH RESTORE COHPUTER TO POWER UP STATE 
7 80 cS• INKEY $ 
7 90 IF CS• " R" THEN 500 
800 GOTO 780 

Cal ifornia Residents add 6% Tax
Also available: Machine language Monitor * 2-pass Disassembler * Books * Master Charge/Visa andTHE~D©~ Memory Upgrade Kits * Parts and Services * Call or write for information 

COO Accepted 

.-1 2sW@~ P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 
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GENERAL 

( ~") 
LOAD80 

Create readable insert cards. 

Cass box 


Charles E. Gillen 
1458 Greenmont Court 
Reston, VA 22090 

Necessity, not Inspiration, 
forced me to design a pro­

gram to create neat, readable 
cassette Insert cards. That 
previously irksome chore is now 
fast and easy, and my tape col­
lection never looked better. 

Cassbox (Program Listing 1) 
was written for the Mlcrollne 80 
printer. For those without a 
Microline I wrote Baby Cassbox 
(Program Listing 2) to be used 
with any standard 80-column 
printer. Though Baby is not as 
fancy, the two programs have a 
number of features in common. 

Common Features 

•The Insert card format is 
displayed on your screen. The 
printer turns out a finished In­
sert just the right size, complete 
with marks where to cut and 
fold. 
· •The Insert card can hold 13 
text lines on the front and four on 
the back. The separate line for the 

The Key Box 

Basic Level II 
Model I 
16K RAM 
QO-column printer 

282 • 80 Micro, November 1982 

tape title is easily visible when changes or corrections before all three Microline 80 character 
your tapes are stacked. The for­ and aiter printing. Up to nine sizes producing lines 17, 35 or 
mat Is similar to the original tape copies can be printed in a single 57 letters long; the first two are 
manufacturer's insert. run. set using # or $ to b'egin a line 

•Typing 	@ before the first and the 57-letter mode requires 
Cassbox Extras letter centers text lines. 	 no flag. The tape title side of the 

•An edit mode permits The deluxe version handles insert card can be one or two 

!---------------------------------------! CUT 

ATTENTI~ 
ATTENTION 

ATTENT:CDN 
=================================== 
THIS INTRODUCES THE ONE AND ONLY 


CASBBDX 

ACC01'1PANIED BY THE J~IOR VERSI~ NA~ 


BABY CASSBOX 

=================================== 
AN APPLICATii. FOR T~ 11ICROLit£ 8o OR ~V PRINTER 


BY CHARLES E. GILLEN 

U.S. 	 EMBASSY SEOUL ROK 

APO SAN FRAN 96301 

!---------------------------------------! FOLD 
CASSBDX 

AND BABY CASSBOX TOO 
!----------------------~----------------! FOLD 

SIJ)E A a!SSBOX RECORDED TWICE 
SIDE B BABY CASSBOX RECORJ)ED .TWICE 

DESIGN &PRINTil'«J: TRS-80 COt1PUTER 
!---------------------------------------! CUT 

Fig. 1. Cassbox Sample 



MODELIll HARD DISK $1849. 

~!'1t'~ci..-?> 

~ ~'/~~ 
/~---VLJ 1 I l:J 


~ ·u; 
f;?J~~~;~~~~;,.~:~~~'"::;~:::· :~ 
i 

conf i gure ther= for your C'O:npute r at.. no cxt. r <l chargo . 
,... 5 1/4 • fLOPPY DRIVES 

TMl00-1 Single S1dc.-I 4 0 Tr <1c'o< 5 199 . <.Vi 
TMl00- 2 Double S1ded 4 0 Trnck $ 299 . 95W TM - SO nc-v half s 1 z.cd 5 Dr ive? for Hiii Usa S lB . 95


U 
1/4 (noL 

6" FLOPPY D~IVES 
TM64B- l Single Sided 8 "' Drive Sl i m L1n~ Type 
T't84B-2 Ooubl,.. S1dcd g • Driv~ Sli:n L1nc.- Type 

~&2~~l~~:gabyt.e 5 1/4 drive c.1 5~ strlc~ TM.603 - s IOHt...gabyte 5 1/4 drive ca s e- s ty l e 
TM604-S J5XC9dbyt..e S 1/4 drivfJ ca se• s yle 

CASES , POWEH SUPPLIES AND DRIV£ C/\ BLES 
l Drive 5 1/4"' case v it.h po~c-r supply 
2 Drive S 1/4 • case v it.h po.,,.e r supply 
2 d r ive '5 1/4 "' case !'o r TX- SO drives 
I drive e· C<iSC v ith p01o,1(.'r supply 
2 Dr i v e 8" caso v ith pOW"cr supply ~ 2 dri v e 5 1/4"' I.U . M. l ookl'ilike case 

l 
1 Drive Cable for S l /•i " Dr ives 

Drive C,1ble ~or 5' 1/ 4" Dri'V"l's 
drive Cable !or 8 '" DrivQs 

4 drive Cable 2 !or 5 1/4• drives b. 2 


c} 

$ 3 9 . 95 

$4 99 . 95 


$ 949. S 

$ 1049 . 95 

$ 1349 . 95 


s 49 . 95 

s 79 . 95 

S 59 . 95 

$ 109 . 95 

S l29 . 9S 

$299 . 95 

S 24. 95 

$ 34 . 95 

s 29 . 95 


'ror e• ddvcs S 39 . 9'5 

MODEL ill DISK DRIVE EXPANSION KITS 
High ~uality,LowPrices 

Dont Be Fooled By The Competitio~ 


All oft.he Compukit d rivc k its inclurie> .l S i.·1 ching Power 

Supply , Do uble OOnsi t~ Disk Cont r oller , 321\ RA."! , Ho un t.ing 

Brackets , A 11 tfoccessa ry !la rd v .lrc .-ind Cabl(!os , 120 day 

warranly, Tandon Disk Dri ves and .l lnst.i ll at.ion Manual That is 

Sirr.p l e and f.'.l'lsy To Use 

The t:o Drive , Drive Kit 

Dr i ve Kit vi th one 40 Lr a ck single sided drive 180KB 

Drive Kil wi t.h two 40 trac k s i ngle sided drives 360KB 
Drive Kit with two 40 trac k d o ubl e sided ddves 720KB 

Dr i v~ Kil vi t.h t wo 00 t.rt.1C k d oubl e sided drives l . 4H B 

Printers 
C . ITOH 05 10 PARA.Lt.EL PROh'l-U·rER 
C. ITOH PROWRJTLR !I \tj • PARALLEL 

C.lTOH F l O 40 CPS 

C . I'T'Ot! F l O S!i CPS 
S H 1 T tl CORO~U\ TPl 

EPSO!l M.X80 WITH GIUFTRAX 

EPSON KXBOFT WJTH CRAFTKAX 

EPSON MY.100 WJTH GKJ\.f'TRA)[ 

EPSON 2K BUFFER 

EPSON 4K UUFF£H 

TRS-60 PRlllTER CADI.f. 

APPLE PA.RALL.El.. BOARD ~I TH PRirrrER CABLE 

C. JTOH F-1 0 TRACTOR FEED 
C . ITCH F-1 0 Hl1'"TEtmOUSER PAGE FEEDrR. 

HOOEHS 
LEXICOtl LEX l 1 ACCOUST 1C COUPLER 

ANCHOR SIGNALMAN I DIR ECT cmm~CT MODEM 

A1'ARJ SlCNALHAN 

AAC'A.L VAD! C VA 32 12 1200 UAUO MODEM DC 


379 . 


479 . 


699 . 


s 899 . 


$ !0 9 . 


s '.j l 9 . 

$ 749 . 

$1449 . 
S1 699 . 
$ 649 . 

$ 498 . 

$ 559 . 


1;~~ : 
$ 149 . 

$ 29 . 

$ l !9 . 

$ 229. 

$ 1199 . 


13 0 . 

99 . 

99 . 


69 • 

SAVE MONEY 


48K MODELIll $1795~0 
with two double sided drives $1~.oo 
Comple t e Model I I I's 

~odcl Ill l6k 
 $ 899. 

Hodel I II 48k no drives 
 $ 929 . 

Hodel III 4Bk one SS 40 trac k drive $1595 . 
Model I 11 48k two SS 40 tra ck drives 
 $ 1795 . 

~odel l I l 40~ one OS 40 track drive 
 $1 695 . 
Model I I I 48k tvo OS 40 track drives 

Our dclux syste:n 

Hodel 111 48k t v o DS 40 t r ackdri ves Green 

RS/232 DosPlus 3.4 


ASTEC SWITCHINC POWER SUPPLIES JUST LIKE R/S 1 S 
16K Memory add on ro r yo ur R/S machine 8 / 4116's 
Genuine R/S 16K Memory Set 

MODEL I i\E.H DOUBLE DENSITY BOARD 

DISK OPERAT ING SYSTEMS 

DOSPLUS 3 . 4 

DOS PLUS ) . ) 

OOSPLUS 4 . 0 

rn:"mos oo 

OJSKE"M'ES 

ELEPHANT SS/OD 5 1/4 " 

VERBA1'l " S SS/DO 5 1/4" 

ELl::P!Wrr SS/SS 8"' 


BOY. or 10 

$25 . 95 

$26 . 95 

'$ 2 4 . 95 


Head Cl eaning Kit 5 1/4 • EACH 

M! CRO MJdN FRA.~E PRODUCTS 
5Meg Hard Disk Kit 
XSOF~ H;i:-d Di sk Multicomputer Sub System 
12 0 ~egabrt e M.ul t icomput.er Sub System 
SAS! NET Xultiplexer 
Mode l III Onve Con t.ro ll r Board OC )B 
Mod e l III Dri ve Con t roller Board OC JC 
Streanor Tape backup for disk subsys tems 

SEE THE I R AD THIS ISSUE Of 80 MICROCOKPt..rr!NC 

$ 1995. 

phosphor CRT 
$2395. 

$76.95 

$14 . 95 

$19.95 


199 . 95 


$119. 

$ 89 . 

1270. 

$129. 


CAS E OF 100 

1249 . 50 

$259 . 50 

$249. 50 


I 24. 99 


I 1949 . 

I 2895 . 

u o,ooo. 
I 71 9 . 

$ 129 . 

$ 169 . 

$ 1949 . 


>iE >i ILL INSTALL A:iY OF OllR KITS II< YOUR COKPllTER FOR ONLY $49 

MODE L II I GR EEN SCREEFl KIT 

Inc ludes a Genuine P- 31 Phosphor CRT , and Instructions $99. 00 


HODEL III RS-232 KIT 

Everything you need t o do your o vn upgrade $94 . 9~ 


EXTERNAL HARD DISK KIT 

A preeti W"I cot'l'lplete ex t ernal 5 H09abyte Hard dr ive Kit v ith 

error check~ng circutt.s , including everything you need but. a 

cas~ $ 1949. 


A. M. HA.RO DISKS 

R~ady to p l ug i n and go (not a kit) , excludes a DOS 

sx~ $1 8 49 , 10?-!.eg S2149 , 1 5Hc~ $ 2 349. 


UEJi; 20XEGABYTr: SUBSYSTEM ltlCLUOES ONE l OMB FIXED HARD DI. SK AND 

ONE RE:-!OVABLE 10!-!B HARD DISK WITH PLUG IN ADAPTERS fOH UP TO 4 

HODEL III COXPUTERS (TH!S SYSTE.'t US ES ERROR CHECKING) $8750 . 


NEW REPLACE.~ENT MODEL 111 ROH FOR HAR O DISK THAT ALLOWS 
BOOTING D.lRECTLY f'ROH THE HAR D DISK WI TH OUT TH£ USE OF' >. 

FLOPPY DISK DRIVE $ 150 . 


FREE SHIPPING 120DAY WARRANTY 
UPS GROUND CON TINENTAL US. PREN.ID 

Co111pukit 

~~~r111111111~~~~~1111111:~1~-~-riQ1i :·~~~~~?~~2 
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lines. The one-line title is printed 
right down the middle. 

Baby Cassbox 

Since the junior version uses 
the 80 character per line mode 
only, ii produces 35 charactE!f 
maximum lines. The result is 
more than adequate for most 
applicatlons but is utilitarian 
compared to the custom de­
signed look produced by the 
Microline 80 version. 

Listings Compared 

The two listings do not resem­
ble each other at all. Cassbox is 
dense, while the junior version 
looks simple. The programs use 
the same variable and constant 
names wherever possib le. 
Studying the junior version wi ll 
show you the mechanics of the 
fancier Cassbox. This wil l help if 
you need to modify Cassbox for 
a different multi-font printer 
(such as the Epson or the Base 
2). The M80 printer control codes 
are translated early in Cassbox 
(lines 220- 280) into constants 
used frequently in the program's 
LPRINT section. Exchanging 
MBO codes with those required 
by your printer makes the con­
version a cinch. You will still 
have to fidd le with the line 
lengths. 

The listings are pain free. You 
can use the Auto command to 
the end without being caught by 
an out-of-series line number and 
not one REM statement is the 
target of a GOTO or GOSUB. 
Leave them out if you wish, or 
put them in later. Cassbox is as 
bombproof as I could make it. 
Cassbox has few instructions 
and Baby Cassbox almost none. 
Simple prompts are built in. 

The Program 

The initialization section of 
Cassbox, down to line 280, con­
tains almost everything used in 
the program more than once, 
particularly strings. Atter the 
brief instructions, the program 
recycles itself if you forget to 
turn on the printer. At line 320 
the menu INKEY$ loop controls 
all of the action as follows: 

1 = Do Front 
2 = Do Back 
3 =Do Title 
4 = Edit Front 
5 =Edit Back 
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6 = Edit Title 
7 =Print 
8 =Erase All 

Input 

Starting with Option 1 you will 
be prompted to input up to 13 
lines under a fo rmat line. The 
format line shows the maximum 
distance you can type in any 
character size as well as the 
middle points for those sizes. 
The two-column format is useful 
for listing programs or songs in 
two equal columns. 

The program will not stop you 
from entering a line too long for 
the character size selected, but 
the LPRINT section will hack off 
the surplus text without mercy. 

After entering the text hit 
Enter a few times to reach the 

bottom of the screen. Another 
Enter will bypass the invitation 
to edit and return you to the 
menu to do the Insert back or ti­
tle section. 

Before you Do Back, try Edit 
Back. Line 16 has a sample 
message for routine printing. 
Change this string, Initialized on 
listing line 190, to your name. 
The message will always be 
printed unless you add so many 
entries on the back that line 16 
is overwritten. To skip the 
message, use the Erase All 
selection to wipe it clean. 

To Do Tille Cassbox asks: 
"One line or two?" This wrinkle 
was demanded by my son the 
rock 'n roll fan and his friends 
who wanted to show both group 
names and album titles clearly. 

After inputting the lines you 
will be asked if you want to 
change anything before return­
ing to the menu. Do not feel 
pressured; you can make 
changes later too. 

Editing 

If you goofed in line 8 on the 
front, just Edit Front, hit the 8 
key and presto-you see every­
thing down to and including line 
8. The question mark shows you 
are in the Input mode. You will 
have to retype the whole line for 
any correction. After Enter, ii 
you have no more changes an­
other Enter brings you back to 
the menu . 

Printing 

The Print command first asks 

Program Listing 1 

iee ' 
119 ' CASSETTE BOX LPRINTER 
129 ' BY CHARLES E . GILLEN 
130 ' U.S. EllBl\SSY , SEOUL , ROK 
149 /\PO SAN PRl\N 96301 
159 ' • ( VERSION 9, 24 JUL 81 ) * 
169 ' ********************************* 
179 ' 
189 REH INITIALIZATION 
198 CLS:CLEAR2099 : DEPINTA- Z:DIHPLS(l9) :ARS~CllR$(92) :GB$•CHR$(176) 'CLS="CHAN 
GE LINE NUMBER" :CU$• " CUT" :FO$• " FOLD" : PL$ (16) •"@$FROM: THE GI~LEN COLLEC 
TION" 
290 Fl$ • "END POINTS: BIG • "+AR$+" MEDIUM • "+AR$+" 
SMALL • "+AR$+CHR$(199)+"---------"+GB$+"BIG----f"+GB$+"HEO-·----"+GBS+"SML 
---S----------------~----':F2$•'ff ' 
2)0 DL$•CHR$(124)+STRING$(39,"-")+CHR$ (124) :BL$• 'DO NOT TYPE A COMMA OR AC 
0LON"+STRING$(2,10)+"START LINE: @ • CENTER, /\ND/ OR f • BIG , $ • MEDIUM 
":PS$~STRING$(63 , ".") 
220 REH CONTROL CODES FOR MICROLINE-80 PRINTER 
230 BIG$• CHR$(31) ' DOUBLE WIDTH CHARACTERS, 40 CPL 
240 MED$=CHR$(30) ' NORMAL 19 CHARACTERS PER INCH, 89 CPL 
250 SHL$•CHR$(29) ' CONDENSED 16 .5 TO THE INCH , 132 CPL 
260 S6S=CHR$(27)+"6" ' SPACE SIX LINES PER INCH 
270 S8S• CHR$(27) +"8" ' SPACE EIGHT LINES PER INCH 
289 SL$=CHR$ ( 27) +"B" ' PRINT SHORTER LINE (TAB IN FROM EDGE) 
290 REii GET INSTRUCTIONS, CHECK PRINTER ON 
309 GOSUB6 5 9: IFPEEK(l43l2) =255THENRUN 
310 Rf)! MENU MAIN LOOP . 
320 CLS : PRINTPS$:PRINT@215,"l =DO FRONT" : PRINTTAB(23)"2 • DO BACK' : PRINTTA 
B(23) "3 • DO TITLE" :PRINT : PRI NTTAB(23) "4 • EDIT FRONT " :PRINTTl\B( 23 ) "5 = EDI 
T Bl\CK":PRINTTAB(23)"6 =EDIT TITLE":PRINT : PRINTTAB(23)"7 =PRINT" 
330 PRINT:PRINTTAB(23) 0 8 = ERl\SE ALL":PRINT@960,PS$; 
340 I N• VAL(INKEYS) i ONINGOT03B0,430 ,4B0,400 ,450,510,559 , 369:GOT0340 
359 REM ERASE STRINGS IN MEMORY ON COHMl\ND 
360 FORNL=lTOl9: PL$ (NL)="": NEXT: GOT0328 
379 REH DO FRONT 
380 CLS: PRINT@640 , BL$ : PRINTPSS: PRINT: PRINTF1$ : FORNL• lTOl3: PRINTUSINGF2$; NL; 
: INPU"fPL$(NL): NEXT 
390 REH EDIT - DI SPLAY FRONT . 
400 CLS:PRINTF1$ : FORNL=lTOl3: PRINTUSINGF2$;NL; : PRINT" "PL$ (NL) : NEXT 
410 LC$="":PRINT@983,CL$;:INPUTLC$:GOSUB930:IFCL• OTHEN328ELSEIPCL <lORCL>l3T 
HEN400ELSECLS: PRINTF1$:FORNL• lTOCL: PRINTUSINGF2$1NL1 : PRINT" 'PL$(NL) :NEXT: 
PRINTUSINGF2$;CL;:INPUTPL$(CL) : GOT0409 
4 20 REH DO BACK 
439 CLS:PRINT@256,BL$:PRINTPS$:PRINT:PRINTF1$:FORNL=l4T017 :PRINTUSINGF2$;NL 
; :INPUTPL$(NL) : NEXT 
440 REH EDIT - DISPLAY Bl\CK 
450 CLS : LCS• "" :PRINT@256 , FlS:FORNL• l4T017: PRINTUSINGF2$; NL;: PRINT " "PLS (NL 
) : NEXT:PRINT@983 , CL$;:INPUTLC$:GOSUB930:IFCL=0THEN320ELSEIFCL <l 40RCL >l7THEN 
450 
460 CLS: PRINTBL$: PRINTF1$:FORNL=l4TOCL: PRINTUSINGF2$;NLJ: PRINT " "PLS (NL) : N 
EXT: PRINTUSINGP2$;CL;: INPUTPL$ (CL) :GOT0450 
470 RF.II DO .TI TLE 
480 PRINT@343, "l OR 2 LINES?"; :GOSUB950:TL=VAL(INKEY$): IFTL <l0RTL>20RTL=0TH 
ENPRINT@343 ,<;HR$ (208); :GOSUB950 :GOT0480ELSE490 
490 CLS: PRINT@256 ,BL$: PRINT: PRINTF1$:PRINT"l ";: INPUTPL$(18): IPTL• 2THENPR 
INT"2 '; : INPUTPL$(19) 
500 REii EDIT - DISPLAY TITLE 
519 CLS : LC$= "" : PRINT@256 , Fl$: PRINT" l " ;PL$(18): IPTL•2THENPRINT"2 • J 
PL$(19) 
520 PRINT@983 , CL$;: INPUTLC$:GOSUB939: IPCL• 90RCL>TLTHEN329 
53 9 CLS :PRINTBL$ :PRINTF1$:IFCL• lTHENPRINT'l "PL$(18 ) :INPUT' l 'rPL$( 18 
) :GOT0510ELSEIPCL• 2THENPRINT 'l " PL$(18) :PRINT" 2 "PL$(19) oINPUT"2 

" J PL$(l9) : GOT051 0 

540 REii LPRINT SECTION 
550 PRINT@727,"HOW Hl\NY?"J:GOSUB950:PR=VAL(INKEY$):IPPR=OTHENPRINT@727,CHR$ 
(202);:GOSUB950:GOT0550ELSEPORHH•lTOPR 

Listing I Continues 



Listing continued 

560 REM LPRINT FRONT 
570 LPRINTS6SME0$SL$DLSCUS: LPRINT' " :FORNL•lTOl3:GOSUB780:NEXT:LPRINT" ":LP 
R!NTMED$S8$DL$FO$ 
580 REM LPRINT TITLE 
590 NL•l8:IPTL=lTHENLPRINT" ":GOSUB780:LPRINT" ":GOT06 lOELSEGOSUB780:LPRINT 
" ":NL•l9 :GOSUB780 
600 REM LPRINT BACK 
610 LPRINTS6$MED$DL$PO$:FORNL=l4T017:GOSUB780:NEXT:LPRINT" ":LPRINTSHL$TAB( 
l8)"DESIGN & PRINTING: TRS-80 COHPUTER":LPRlNTHED$DL$CU$ 
620 REM PRINT AGAIN OR ADVANCE PAPER 
630 LPRINT" ":LPRINT" ":NEXTHH:FORLF=lT04:LPRINT" ":NEXT:GOT0320 
640 REM PROGRAM INTRODUCTION - INSTRUCTIONS 
650 CLS :PRINTPS$:PRINT@393,"LPRINTER FOR CASSETTE BOX INDEX CARD INSERT":PR 
INT 
660 PR INTTAB(9)"AN ORIGINAL FOR THE MICROLINE-80 PRINTER" : PRINT :PRINTTAB 
(20)"BY CHARLES E. GILLEN":PRlNT@960,PSS;:FORTD•lTOl500: N£XT :CLS 
670 PRINT"YOU CAN LPRINT: 13 INDEX LINES ON THE FRONT":PRINTTAB(l9)"4 L 
INES ON THE BACK":PRINTTAB(l9)" TITLE IN l OR 2 LINES" 
680 PRINTPS$:PRINT"IN THREE DIFFERENT CHARACTER SI ZES:" : PRINT 
690 PRINT"BIG : BEGIN LINE WITH I SYMBOL MAX • 17 LETTERS/LINE
700 PRINT"MEDIUH : BEGIN LINE WITH S SYMBOL MAX • 35 LETTERS/LINE 
710 PRINT"SHALL: JUST TYPE AS USUAL MAX • 57 LETTERS/LINE 
720 PRINT:PRINT"FOR AUTO-CENTERING , FIRST SYMBOL MUST BE @, THEN ADD I 0 
R $":PRINT 
730 PRINT"A FORMAT LINE WILL SHOW CENTER "CBS' AND END "CHRS (92 )' POINTS FO 
REACH SlZE":PRINTPS$ 
740 PRINT:PRINT"TURN ON PRINTER"TAB(43)"ANO HIT< SPACEBAR >"; 
750 IFINKEY$<>' 'THEN750ELSECLS:RETURN 
760 REM LPRINT SUB-ROUTINE FOR UNCENTERED & CENTERED LillES 
770 REM NOTE THAT LINES TOO LONG GET CUT TO RI GHT SIZE 
780 LL•LEN(PL$(NL)):IFLEFTS(PL$(NL) ,l) ="@"THEN830 'GO CENTER 
790 IFLEFT$(PL$(NL) ,l) • 'l"THENLPRINTBIG$' 'MID$(PL$(NL),2,l7):RETURN ' 40 
CPL 
800 IFLEFTS(PLS(NL) ,l) ="S"THENLPRINTMEDS" "MID$ (PL$(NL) ,2, 35):RETURN ' 80 

CPL 
810 LPRINTSML$" "LEFT$(PL$(NL),57):RETURN' 132 CPL 
820 REM LPRINT CENTERED LINE IN 40, 80 OR 132 CPL 
830 TL$•PL$(NL):LL•LEN(TL$):1PHIDS(TL$,2,ll <> "t"THEN860 
840 IPLL>l9THENLL• l9:TL$• LEFT$(TL$,19) ' CUT IF LONG 
850 TB=(25- LL)/2:LPR1NTBIG$TAB(TB)MID$(TL$,3,17):GOT0910 
860 IFHID$(TL$,2,1)<>'$'THEN890 
870 IFLL>37THENLL=37:TL$=LEFT$(TL$,37) 
880 TB•(45-LL)/2:LPRINTMED$TAB(TB)MID$(TL$ , 3,35):GOT0910 
890 IFLL>58THENLL=59:TL$=LEFT$(TL$,58) 
900 TB=t72-LL)/2:LPRINTSML$TAB(TB)MID$(TL$,2,57) 
910 PL$(NL)=TL$:RETURN' 'DO NEXT LINE 
920 REH "REDO" TRAP, BACK TO MENU 
930 IFVAL(LC$)=0THEN320ELSECL•VAL(LC$):RETURN 
940 REM BLINKER FOR TITLE, PRINT INPUTS 
950 PORTO=lT090:NEXT:RETURN 

"How many?" You can run off a 
maximum of nine copies per 
Print command. This section Is 
the only complicated part of 
Cassbox. The action begins 
when line 780 in Listing 1 
measures the length of a text 
line and jumps to the centering 
routine at line 830 (If the first let­
ter is the@ symbol). If centering 
is not called for, lines 790 and 
800 print In the double-width or 
normal 80-co tumn mode, or tine 
810 prints a condensed line. 

The MID$ function is used to 
skip over the size flag and to 
hack off any excess length. The 
MID$ function is also used in the 
center and print section in lines 
830-910. This part is a bit in· 
volved, but if you modify Cass­
box for a different printer rather 
than using Baby Cassbox, pay 
attention to the number of let­
ters the MID$ action will print 
(the last number inside the MID$ 
parentheses). Your printer may 
print a different number of char­
acters for each size mode. You 
will have to change that number 
and the amount of tabbing. 

TRS-80 MODEL II TRS-80MODEL16 

~3000:4825 

8.4 MEGABYTE HARD DISKS (PRIMARY UNIT)$4000. 

WE ALSO CARRY EPSON AND OKIDATA 

PRINTERS, XEROX 820 AND 


ALTOS COMPUTERS. 

NO OUT-OF-STATE TAXES. 


Sold with the manufacturer's limited warranty. Copies 
of such warranty may be obtained for review from 

Perry Oil and Gas Co. 

TRS-80 MODEL Ill 
48

-K $1950:16-K $81 9
26-1066 26-1062 
WITH 2 DISK RS-232 TAPE VERSION 

(ALL RADIO SHACK EQUIPMENT) 

16-K S309TRS-80 COLOR 26-3004 

16-K S425 32-K $525 
26-3002 26-3003 

COLOR DISK DRIVES 

0-$475 1-2-3 -
5 315 

WE ACCEPT 

CERTIFIED CHECKS, 

CASHIERS CHECKS 


AND MONEY ORDERS. 
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If your printer is not an MBO, 
see Fig. 2 for the control codes 
used In Cassbox. Replace them 
with the codes needed by your 
printer. 

Line 390 also contains an 
LPRINT CHR$(27)" B" which 
tabs in from the paper edge. 
This was my personal prefer· 
ence and can be ignored. 

The Beginning Programmer 

The very first step in creating 
Cassbox was to measure an ori­
ginal insert card and then fool 
around with a few trial lines of 
Basic to see if I could LPRINT 
someth ing to the same dimen-

Cassbox was the original simple 
goal I had set: to print any kind 
of text arrangement within the 
confines of the insert card size. 
As I went along, the original goal 
became more sophist icated and 
in_spired better programming. I 
frequently dipped into the Level 
11 Manual for syntax he lp. 
Always decide what you want to 
do, try to do it, then do it 
better. • 

Charles Gillen, after spend­
ing most of h is 20-year govern ­
ment service career abroad, 
hopes to return to the U.S. 
soon to personally witness the 
microcomputer boom. 

1000 ' 
1010 ' 
Ie2D 
1030 • 
1040 • 
1050 • 
1960 • 
1070 • 
1080 • 
1090 ' 

sions. These tests showed how 
Jong each printed line could be 
and how many lines I cou ld fit on 
each part. Further development 
showed the need for help in for­
matting vi a prompt li nes. I 
worked out the concept of flex i­
ble editing and th ings began to 
snowball. 

Not unt i l I fe lt sure the 
original objective was within my 

LPRINT CHR$(27)'"6"' 
l PRI NT CHR$(27)'"6'" 
LPRI NT CH R$(29) 
LPRI NT CHRS(30) 
LPRINT CHR$(31) 

**** ******* ***** **** ***** ******* *** * 
• BABY CASSBOX LPRINTER 
• THIS IS THE BARE-BONES VERSION * 

FOR ANY PRINT ER 

BY CHARLES E. GILLEN 


U.S. EMBASSY , SEOUL 

APO SAN FRANCISCO 96301 


( VERSION 2 , 26 JULY 1981 ) • 
********* *** ***** **** ** *** **** ** *** * 

1100 REM INITIALIZATION 
1110 CLS:CLEAR1000:DEPINTA-Z : DIMPL$(19) 
1120 Fl$• " --------- - -------C--------- - ------"+CHR$(92) 
1130 F2S="U 
1140 CLS • "CHANGE LINE NUMBER" 
1150 DLS•":"+STRINGS(39 , " - ")+":" 
1160 BLS="BEGIN LINE WITH @ FOR AUTO-CENTER. 
117 0 REM TOP OF MENU LOOP 
1180 CLS : PRINT"l = DO FRONT l3 LINES 
1190 PRINT"2 = DO BACK LINES 
1200 PRINT"3 = DO TITLE LINES " :PRINT 
1 210 PRINT" 4 EDIT FRONT 
1220 PRINT"5 • EDIT BACK 
1230 PRINT "6 • EDIT TITLE":PRINT 
1240 PRINT"? = PRINT" :PRINT 
1250 PRINT"8 = ERASE 
1260 IN• VAL(INKEYS) 

1280 REM ERASE MEMORY 
1290 FORNL • lTOl9 
1300 PLS(NL)="" 

1310 NEXTNL 

1320 GOT01180 

1330 REH DO FRONT 

1340 CLS:PRINTBL$:PRINTFlS 

1350 FORNL• lT013 

1360 PRINTUSINGF2S;NL; 

1370 INPUTPLS(NL) 

1380 NEXTNL 

1390 REM EDIT FRONT 

1400 CLS : PRINTBLS:PRINTF1$ 

1 41 0 FORNL•lTOlJ 

1420 PRINTUS1NGF2$;NL; 

1430 PRINT" " ; PLS(NL ) 

1440 NEXTNL 

1450 LC$•"":PRINT@983 , CL$; 

146 0 INPUTLC$ : GOSUB203 0 

1470 IFCL•OTHEN1180 

1480 IFCL <lORCL >l3THENl400 

14 90 CLS:PRINTF1$ 

1500 FORNL• lTOCL 

1510 PRINTUSINGF2S ; NL; 

1520 PRINT " " PLS (NL) 

1530 NEXTNL 

1540 PRI NTUSINGF2$;CL; 

1550 INPU'rP L$(CL) : GOT01400 

1560 REH DO BACK 

1570 CLS : PRINTBLS:PRINTF1$ 

1580 FORNL• l4T017 

1590 PRINTUSINGF2$;NL; 

1600 INPUTPL$(NL) 

1610 NEXTNL 

1620 REH EDIT BACK 

1630 CLS1 PRI NTBL$:PRINTPl $ 

164 8 F"ORNL• l4T017 

165 0 PRI NTUSINGP2$ 1NL 1 

1660 PRINT" " I PL$ (NL) 

1670 NEXTNL 

1680 LC $• "" 1PRI NT@983, CL$; 

16 90 INPU TLC$:GOSU B2030 

l 790 IFCL• 0THEN1188 

1710 IFCL<l40RCL>l 7THEN1 63 0 

172 0 CLS:PRINTBLS : PRINTPlS 

1730 FORNL • l4TOCL 

17 40 PR INTUSINGF 2$ ; NL ; 

175 0 PRINT " ";PL$( NL) 


' 


NO COMMAS OR 


127 0 ONINGOT01340,1570 , 1800 , 1400 , 1630, 1860, 2060 , 1290: GOTOl 260 

programming ability did I try to 
get fancy with the · different 
character sizes of the M80 
printer. The menu that makes 
Cassbox so easy to use was a 
very late idea. When the pro­
gram seemed to work nicely I 
tried to rethink small bits of the 
Basic code in a more direct way. 
What susta ined me through 
countless ear ly versions of 

Set spacing at 6 lines per Inch 
Set spacing at 6 lines per inch 

Print 5 letters per inch 
Print 10 letters per Inch 

Print 16.5 letters per Inch 

Fig. 2. Printer Control Codes 

1760 NBXTNL 
1770 PRINTUS I NGP2$;CL ; 
1780 INPUTPL$(CL ) : GOT01630 
17 90 REH DO TITLE 
1800 CLS : PRINTBL$ : PRINTPl$ 
1810 FORNL=l8T019 
1820 PR I NTUSINGF2$ ; NL ; 
1830 INPUTP LS(NL) 
1840 NEXTNL 
1850 REH EDIT TITLE 
1860 CLS:PRINTBL$:PRINTFl$ 
1870 FORNLal8TOl9 
1880 PRINTUSINGF2$;NL; 
1890 PRINT" " ; PL$(NL) 
1900 NEXTNL 
1910 LCS• "":PRINT@983 , CL$; 
1920 INPUTLCS:GOSUB2030 
1930 IFC La 0THEN ll80 
1940 IFCL <l80RCL>l9THEN1860 
1950 CLS : PRI NTBL$ : PRINTFlS 
1960 FORNLcl8TOCL 
1970 PRINTUSINGF2S;NL; 
19 80 'FRINT" "PL$ (NL) 
1990 NEXTNL 
2000 PRINTUSINGF2S;CL; 
2010 INPU'fPL$ (CL) :GOT01860 
2020 REM "REDO" TRAP AND BACK TO 
2030 IFVAL(LC$) • 0THEN11 80 
2040 CL=VAL(LC$):RETURN 
2050 REH LPRINT ROUTINE 
2060 PRINT@532,"PRINT HOW MANY? "; 
2070 PRS•INKEYS 
2080 IFPR$=CHRS( l 3)THENll80 
2090 IFPR$=""THEN2070 
2100 IFVAL(PRS)=0THENl l 80 
2110 REH LPRINT LOOP. HM = NUMBER 
2120 FORHHcl TOVAL(PRS ) 
2130 REH LPRINT FRONT 
2140 LPRINTDL$;" CUT" 
2150 LPRINT" " 
2160 FORNL=lT013 

COLONS" 

Program Listing 2 

MEN U 

OF COPIES 

2170 IFLEFT$(PL$(NL) ,1) • " @"THENGOSUB2 4 50 : GOT02190 
2180 GOSUB2510 
2190 NEXTNL 
2200 LPRINT " " 
2210 LPRINTDLS ; " FOLD" 
2220 REM LPRINT TITLE 

2230 NL• l8 : IFLEFT$ ( PLS (NL) , l) • " @"THENGOSUB2450.: GOT02250 
2240 GOSUB25lO : GOT02250 
2250 IFTL=lTHENLPRINT" " : GOT02280 
2260 NLal9: IF LEFT$ (PL$ (NL) , l) =" @"THENGOSUB2450 :GOT02 280 
2270 GOSUB2510 
2280 LPRINTDLS ; " FOLD" 
2290 REH LPRINT BACK 
2300 FOR NL=l4T017 
2310 IFLEFTS (PL$ (NL) , l )-" @"THENGOSUB2 450: GOT0233 0 
2320 GOSUB2510 
2330 NEXTNL 
2340 LPRINT• ": LPRINT " • 
2350 LPRINTDLS;" CUT " 
2360 LPRINT" " 
2370 NEXTHH ' LPRI NT ANOTHER COPY IF NEEDED 
2380 REM ADVANCE PAPER IF NO HORE LPRINTING 
2390 FORLF • lT06 
2 400 L'pRINT " " 
2410 NEXTLF · 
24 20 REH ALL DONE . BACK TO MENU LOOP 
2430 GOTOll 80 
24 40 REM CENTER THE LINE 
2 450 TL$cHID$(PL$(NL),2 , 35) 
246 0 LL•LEN(TLS) 
2 470 TBa( 43-LL)/2 
2 480 LPRI NTTAB (TB) LEFT$(TL $, 3 5) 
2 490 RETURN 
25 00 REM LPRINT ONE LINE 
2510 LP RI NT " "LEFT$ (PL$ ( NL) , 35) 1 RETURN 

286 • 80 Micro, November 1982 



HARDWARE 

Make your own MX-80 cable! 

CABLE BREW 


James H. DeFrancis 
404 Garland Road 
Wilmington, DE 19803 

Irecently ordered an Epson MX-80 printer 
and printer cable by mail. On delivery the 

printer cable had not been included in the 
shipment. The omission was easily cor­
rected with a simple phone call , but I could 
not bear to wait another 7-10 days for it to 
arrive. Therefore, I decided to assemble my 
own cable. 

The assembly is simple. You need three 
components: approximately five feet of 
34-conductor ribbon cable; a 34-position 
card edge connector; and an Amphenol 

RadioShack Epson 
Pin# to Pin# 


1 1 

3 2 

5 3 

7 4 

9 5 


11 6 
13 7 
15 8 
17 9 
21 11 
23 12 
25 13 
2 19 
4 20 
6 21 
8 22 

10 23 
12 24 
14 25 
16 26 
18 27 
20 28 
22 29 
24 30 
28 32 

Table 1 

#57-30360 38-contact connector plug. 
If you do not have these In your spare 

parts box, you can purchase them from your 
local electronics retailer or computer store 
for approximately $5 each. 

The Model Ill printer card located in the 
right rear bottom of the unit is not labeled. 
You have to identify the contact points be­
fore you can assemble the cable. 

If you look at the Model Ill from the rear, 
the printer card contacts read evenly from 
left to right, 2, 4, 6 and so on through 34. 
Directly beh ind these contacts on the op­
posite side of the card the contacts read 
from left lo right 1, 3, 5 and so on through 33. 

Assemble the ribbon cable and edge card 
connector so the contact points match 
those of the printer card. The ribbon cable 
will extend out the rear of the Model Ill when 
it is in place. Match the contact points of 
the printer card connector to their appropri­
ate contacts on the printer plug. Table 1 
lists the printer card contacts and appropri­

ate printer plug contacts. Unlisted contacts 
are not used, so do not connect them. 

Before you connect the cable to your print­
er check to make sure none of the contact 
pins on the connectors are touching more 
than one conductor lead on the ribbon cable. 

If you already own a Radio Shack printer 
cable, it will also work on the Epson, but it 
will not permit underlining, slashing zero, 
and so on. The Radio Shack cable's config­
uration does not allow for separation of the 
carriage return and line-feed commands. 
The Epson cable does. You can modify your 
present Rad io Shack cable to perform these 
extra functions by configuring It to the 
listing in Table 1. You will have to make 11 
disconnections. Table 2 shows the signal 
functions and their contact pin number for 
the Model Ill and Epson contacts. • 

James DeFrancis is employed by E.I. Du· 
Pont and Co. His hobbies are woodworking 
and woodcarving. 

TRS-80 
Pin# Signal Function Epson Pin# 

1 STROBE-pulse to clock data 1 
3 DATA 0-LSB of data byte 2 
5 DATA 1-bit 1 of data byte 3 
7 DATA 2-bit 2 of data byte 4 
9 DATA 3­ blt 3 of data byte 5 

11 DATA 4-blt 4 of data byte 6 
13 DATA 5-blt 5 of data byte 7 
15 DATA 6-blt 6 of data byte 8 
17 DATA 7-MSB of data byte 9 
21 BUSY-Printer cannot receive data 11 
23 PE-out of paper 12 
25 SELECT-printer Is selected 13 

ACKNOWLEDGE-byte has been received 23 
28 ERROR 32 

2,4,6,8, 10,12 GROUND 19,20,21 ,22,23,24 
14,16,18,20,22,24 25,26,27,28,29,30 
27,31 ,33,34 

All others not used 

Table 2 
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TUTORIAL 

Combine programs and conserve energy. 

Color Computer Pointers . 


E. 0 . Gilliland, Jr. 
3470 Flintshire Drive 
Birmingham, AL 35226 Decimal Address Contents 

0- 1023 
1024-1535 
1536-16383 
40960-49151 
49152-65279 
65280-65535 

System use 
Text screen memory 
Program and variable storage 
Color Basic 
Cartridge memory 
Input/Output 

If you use a Color Computer 
the following discussion of 

memory allocation and pointer 
usage should provide two im­
mediately useful capabilities: 
joining Basic programs, and 
maximizing available memory. 

You may have had a good rou­
tine or subroutine in one pro­
gram that you wanted to include 
in another. If you tried to load In 
the first program and then 
CLOAD the second without 
entering a New command you 
also found that CLOAD did a 
New command and prevented 
this method from working. This 

The Key Box 

Color Basic or 
Extended Color Basic 
Color Computer 
4K RAM or above 

Fig. 1. 16K RAM Color Basic Memory Map 

was not a limitation peculiar to 
the Color Computer. Manipulat­
ing pointers in memory with 
PEEK and POKE commands can 
combine as many programs as 
you want. 

The "out of memory" mes­
sage is particularly annoying if 
you already have the maximum 
amount of memory installed. If 
you are an Extended Basic user, 
you may be wasting up to 6K of 
valuable RAM. 

Memory Allocation 

The 6809 processor chip in the 
Color Computer can address 
64,000 memory locations. Each 
of these memory locations can 
store information in the form of 
an instruction to the processor, 
or data which the processor 
uses. To the processor and to Ba­
sic, the Basic program is really 
data or information to operate on. 

Look at how Color Basic di­
vides up memory. Refer to Fig. 1. 
Basic programmers generally 
are concerned only with the 
memory area from address 1536 

to 16383 where the Basic pro­
gram resides. The computer 
uses the rest of memory to read 
and process our instructions 
and output the results. Part of 
this memory is Read Only Mem­
ory or ROM. The rest can either 
read or write data. The 16K of 
RAM in a 16K machine resides 
from address O to address 
16383. The system uses part of 
this and it is unavailable to us. 

Two Important Basic Pointers 

Earlier, I referred to a range of 

addresses in memory from 1536 
to 16383 that could hold our 
Basic program. Since a Basic 
program probably will not f ill all 
that space all of the time, a 
pointer tells Basic where a pro­
gram ends. This pointer resides 
in memory locations 27 and 28 
and points two bytes to the right 
of our program's end. Since 
Basic programs can begin at 
various locations, a second 
pointer tells us where the cur­
rent Basic program begins in 
memory. This pointer resides in 
memory locations 25 and 26. 

These pointers are change­
able so we can load programs 
anywhere in the available mem­
ory or combine programs as 
desired. 

Pointer Format 

Enter the command 

PRINT PEEK(25);PEEK(26); 

PEEK(27];PEEK(28) 


PRINT PEEK(25);PEEK(26);PEEK(27);PEEK(28) 

36 6 

Pointer to beginning Pointer to end of 
of Basic program. Basic program. 
6 x 256 = 1536 6 x 256 = 1536 
1 x 1 1 3 x 1 3 

1537 1539 

Address of beginning Address of end of 
of Basic program Basic program 

Fig. 2. Conversion of Pointer Addresses to Decimal Values 
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Four numbers should appear. 
The two numbers on the left con­
stitute the pointer to the mem­
ory address of the beginning of 
your Basic program. The two 
numbers on the right point to 
the ending address of your 
Basic program. 

Program A 
10 REM THIS IS PROGRAM A 
20 ENO 

Program B 

30 REM THIS IS PROGRAM B 
40 END 

Fig. 3. Programs which illus­
trate appending two pro­
grams in memory 

You must convert these num­
bers to decimal addresses. Mul­
tiply the left number of the pair 
by 256 and add the result to the 
right number of the pair. See Fig_ 
2 for an example. To convert 
from a decimal address, divide 
by 256 and use that number as 
the left number; use the re­

mainder as the right number. 

Mechanics: 
Combining Programs 

Enter and CSA VE the two pro­
grams in Fig. 3. We wi ll add 
program B to the end of program 
A. The programs are numbered 
to eliminate line number con­
flicts. All of program A's line 
numbers are less than all of pro­
gram B's line numbers. This is a 
restriction for this method to 
work. The Renum command of 
Extended Basic should elimi­
nate any problems. 

To combine the two pro­
grams follow Fig. 4. CLOAD 
program A into memory. You 
may list it at this point or make 
any corrections. 

Now enter the command we 
used to look at the Basic 
pointers: 

PRINT PEEK(25):PEEK(26); 

PEEK(27); PEEK(28) 


Change the begin Basic pro­
gram pointer to whatever the 
end Basic pointer is, less two 

bytes. Enter the POKE com­
mand as shown in Fig. 4. The 
"less two bytes" is necessary 
because the end Basic program 
pointer is actually two bytes be­
yond where we want to be. Be­
cause this is a short program, 
we only had to POKE location 
26. In a longer program, we 
would have had to POKE loca­
tion 25 also. 

At this point, if you enter a 
LIST command, your Basic pro­
gram will disappear. The pro­
gram is still there but Basic 
does not know it. 

CLOAD'"A" 

OK 


After doing a CLOAD for pro­
gram B, we can do a list and find 
that we have only program B. 
POKE locations 25 and 26 back 
to their original form. Now list 
the program. You now have both 
programs together. Now you 
can CSA VE or make changes. 

Reclaiming Wasted RAM 

This section is for Extended 
Basic users only, because Ex­
tended Basic uses a slightly dif­
ferent memory map. Figure 5 
shows eight pages of what is 
called graphics screen memory 

CLOAD program A 

PRINT PEEK(25);PEEK(26);PEEK(27);PEEK(28) 
6 1 6 33 Display the pointers 
POKE26,31 Change Basic pointer 
CLOAD'"B" CLOAD program 8 
OK 
POKE26,1 Reset Basic pointer 
OK 

Fig. 4. Procedure Appends Program B to Program A. PEEK 
gives different numbers if you use Extended Basic or if you 
key in Program A with more or less spaces. Use those 
numbers rather than the numbers above. 

The "LC" C~iler provides a A EOAS, version IV is the most 

substantial subset of the C <(!; IL. fantastic absolute <1ddress 


CIJ progralllTling language with: assembler, bar none! It has: C/J 

> o Integer subset of C; has Assemble to disk or memory C>
0 
C1J access to floating point from mu ltipl e source files ~ 
~ ROM routines via functions MISOSYS MISOSYS MISOSYS MISOSYS MISOSYS nestable to FIVE levels. cn 

o All statements supported en ~ 0 Assemble conditional code ,. 
~ except: SWITCH-CASE, GOTO, > LDOS,Version5.1 istheUltimate inOperating en with IF, !FLT, IFEQ, IFGT, ~ 
~ TYPEDEF, STRUCT, UNION. ~ SMylsStOemSYsSfor th e TERs-,aco MotdHelsdl andrt Ill. 0 IFOEF, IFNDEF, IFREF to 16 ~ 
CIJ o All operators except"->", C1J is your as oas ea qua ers en levels with JF-ELSE-ENDIF_ en 
O " " SI ZEOF ( TYPENAME l for LOOS, the documented system! Version -< A t t · h f SOURCE -< 
en o Sta~dard 1io redirection ~ 5.1 is priced at s12g.00 + $5.00 S&H per en ° s~b~~~t;~/~~~~ar~es saved C/I 
~ with device independence- > system. Deduct S35 if ordering both. ~ in ISAM-accessed structure ~ 
(/J 0 Input using FGETS or GETS ~ ~ to resolve references left C/JLlJ[]S s.•
~ functions support JCL. !Q C/J undefined (requires PDS). ~ 
0 o Dynamic memory management. ~ {ii o One- level MACROS support -< 
en o Sequen t ial files open for: parameter substitution by C/J 
~ READ, ~!TE, and APPEND. SASOSlllll SASOSlllll SASOSlllll SASOSlllll SASOSlllll position and by keyword. ~ 
CIJ o LC Generates Z-80 EDAS-IV (!)!fl~~ lfl 0 Local label s in both MACRO u; 
>- source code as output. J" ¥~ expansions & PDS searches. C> 
(/) o Z-80 "source" libraries in Fi nally, user customized character sets for your o Supports+, -, *, /, .MOD. C/J 
~ ISAM-accessed PDS files . MX-80 Graftrax and MX-lllll printers. With GRAphic .AND., .OR., .NOT., .XOR- (;i 

o COl!llact , one - line compiler Support Package you create character sets usable o Constants can be declared ,,.. 
~ invocation for easy use. from any and all applications . Create character as base 2, 8, lll, & 16 or~ 
~ o COIT"l)iled programs run on sets of single-width, double -w idth , & 12-pitch, string, with more than one~ 
CIJ both Model I and Model III using the GRASP character editor, ALTCHAR. GRASP value on a single line . UI 
0 o IN/LIB accesses graphics comes supplied with 7 character sets. Print Mod3 o 15-char label s including -< 
en and LOOS entry points . special characters on your Epson! Set MX options special chars: @, ?, S, _ Cll 
~ o LC/LIB includes: FPRINTF, from your keyboard . Invoke underlini ng ! Written o Extensive cross-reference:!: 
en PRINTF, ALLOC, FREE, SBRK, by K.A-Hessinger & $.A.Loomer . GRASP : S50+$2S&H ut ility & EQU generation. (ij 
~ and String functions. o Enter source in upper case C> 
C> o LC: The Mod I /I I I version or lower case. Line editor ~ 
CIJ inc 1 udes: LC/CHO, LC/LIB, V/S4. Mast~rd.i has COPY, CHANGE, and l>llVE C/J 
~ FP/LIB, Ill/LIB, EDAS-IY, MISOSYS - Dept. MS o Pseudo-OPS LORG, COM. PAGE S: 

XREF, and nr:ire than 21.l0 P.O. Box 4848 TITLE, SUBTTL , SPACE­
~ pages of documentation. Alexandria, VA 2231l3-0848 Model I/Ill for LOOS: UH ~ 
CIJ Requires 2-drive 48K LDOS- 71l3-960-2998 Model II for TRSDOS: S2ff en 
C> Mod 1&3 for LOOS: Sl51i1+$4 S&H Dealer ' s Inquiry Invited .- 123 Add $4 S&H + 4% VA tax. -< 
"' en 
~ SASOSIW SASOSIW SASOSIW SASOSlllll SASOSlllll SASOSIW SASOSIW SASOSlllll SASOSIW SASOSIW SASOSIW SASOSIW 
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Creative Computer 

Department 80 Voice (305) 894-4744 
1236 E. Colonia l Drive BBS 24 Hour (305) 277-0473 

Orlando, Florida 32803 USA Micronet 71555,520 

: RIBBONS l 
PRINTER 	 : EZ : CARTRIDGES 

1 RELOAD I NEW 

RADIO SHACK 
PRINTERS 

Daisy II Black 10 For 24.95 6 for 29.95 
Brown/Blue/Red 6 For 24.95 N/A 


LP 1·2·4 4 For 18.95 

LP 3 & 5 3 For 13.95 

LP 6 & 8 3 For 13.95 


EPSON/IBM EPSON BRAND 

MX·70/80180F/T 3 For 16.95 18.95 
MX·100 3 For 18.95 29.95 

OKIDATA 
80·82-83-84 3 For11 .95 

CENTRONICS 

7001730/73717391779 


ZIP PAK 4 For 18.95 


RADIO SHACK CP/M 
MODEL I & Ill' Over 100 Items 

NEWDOS 80 2.0 .. .$139 We'll Beat Any Price 
LOOS 5.1 ........ . 105 On CPIM Items 
Maxi·Manager 84 
Maxi-CRAS ...... .. .. . 89 HARDWARE 
Electric Pencil II . . .. . . 79 PRINTERS 
Superscript .. . . . 44 
Business Pac 100 ... 94 Epson MX 100 ........ $ 749 

Epson MX 80FT 579Library 100 .... 39 
Money Manager . . . 36 EpsonMX80 .. 474 

Okidata 80 . . 349 
GAMES Okida ta 82A . . . 469 

Okidata83A . . . . . . . . 719 
Adventure Internat ional Ok idata 84 Par 	 . . 1049 
Big Five 1·5% 011 Okidata 84 Serial 1149 
Avalon Hill 2·10% Off C. ltoh F10-40 CPS 1399 
Med System 3-15% Off C. I toh Prowriter Par . . 495 
Acorn 5-20% Off C. ltoh Prowriter Serial . 649 
Epyx and Others Smith Corona TP 1 . . 649 

RADIO SHACK MODEMS
' MODEL II' 

Hayes Smart Modem .. . $245 
Racet Fastback ... $ 69 Hayes Clock-Cronograph 235 
Business Pac 100 . 144 ·' 

MISC. 
CREATIVE COMPUTER 

Plastic File Box 50-5 1/ , " $19.00 
Asset Depreciation .. $350125 Library Case 5 'I• " 3.00 
Account Payable . . 495125 Library Case 8" . . . . . 4.00 
Account Receivable . 495125 Head Clean Kit . . . 23.00 
General Ledger . . . 495125 Floppy Saver . 11.95 
Inventory Control . . 495/25 Floppy Saver Rings . 6.95 
Order Entry/Invoicing . 395125 Green Screen I. II . Ill . .. 12.00 
Job Costing . . . . 495125 Mai li ng Labels 5000 ... $16.00 
Yahtzee . . . . 24.95 +Shipping
Buy 3 and get 20% off 

CALL TOLL FREE-800-327-9294 

Write For Free Catalog 
Over 600 items in Diskettes, Paper. Lables, Ribbons. Checks. 
Storage Boxes, Furniture. Binders and Hardware. • -Mfg. 
Trademark. Florida plus 5% tax. 

FREE SHIPPING except hardware. 

Most orders out in 24 hours with VISA, M/C, Money Order, 
Cashier Check, Bank Wire and C.O.D. Personal check over 
$150 allow 10·14 days. Mail order only. Prices subject to 
change 9·8 Monday-Friday, 9·6 Saturday. .,. 190 

from location 1536 to 13823. This ing a PCLEAR 1. We can recoup 

is used by Extended Basic to per­ that last page of screen mem· 

form high resolution graphics. If ory by POKEing locations 25 

you are not using graphics in and 26 to 1536: 

your program, you can use this 
POKE25,6:POKE26, 1 

space in your Basic program. The 

Extended Basic manual covers Now enter NEW. Disp laying 

this but leaves this one important memory will show 14631, the 

point unclear. Unless you specify same as on a 16K machine with ­

otherwise, four pages of graph­ out Extended Basic . • 

ics screen memory are reserved Gill Gilliland is a systems 

for you. Unless your program is analyst for South Central Bell 
using graphics, this space is Telephone Company. As ama· 

wasted. teur radio operator WD4BXA, he 
You can get back all but one enjoys operating RTTY with his 

page of this memory by enter- Color Computer. 

Decimal Address Contents 
Graphics Screen Memory 

1536-3071 Page 1 
3072-4607 Page2 
4608-6143 Page3 
6144-7679 Page 4 
7680-9215 Page5 
9216- 10751 Page 6 
10752-12287 Page 7 
12288-13823 Pages 
13824-16383 Program and variable storage 

Fig. 5. Graphics screen memory 

Please send me acopy of "DOS Random AccessDSC Publishing & Basic File Handling" for 29.50 + 1.50 shipping.
2 Dogwood Drive Model I & Ill D Model 11 /CPM D 

PO Box 769 Also send the compatible 8" program disk for 
Danbury, CT 06810 32.50 + 1.50 shipping CPM o or Model II o 

or the 51/,'' disk for Model I and Il l for 28.50 +
Phone Order 1.50 shipping o 

(203) 	748-3231 Overseas add 8.00 per book and disk 
airmail. 
Name _____________ 

Address 
City 
State Zip ---- ­
M~ster Charge o VISA o 
Expiration Date ---- - ---- ­
Card # ------------ ­
Check o Money Order o 
COD (2.00 extra) o 
Signature -----------­
Phone Orders (203) 748-3231 
CT. orders add 7.5% sales tax. 

290 • 80 Micro, November 1982 

http:For11.95


..-490 

.. 

plus tax and shipping • No moving pans. Eliminates wai ting on 
slow mechanical drives. 

• Standard 256K bytes of storage expandab le 
to I megabyte. 

• Independent regulated power supply. 
SEND FOR • Automatic power fail ure detect and battery 

backup.FREE 
•Hardwa re error detection and write protect. BROCHURE • Drivers. diagnostics and utilities software 

Ident ify your model. provided . 

PION, INC. Tel.(617)648-1717 

74 Appleton St., Arlington, MA 02174 
*Trade Mark Apple *'Trade Mark Tandy Corp. 

A solid state 
qisk emulator for your 
Apple*, TRS 80**, S 100, 

or SS50 computer 

Minicomputer speeds 
at Microcomputer Prices 

Introductory 
Price S 1095 . 

• A FAST 	 mass storage device. Speeds up 
payrolls. receivables, word processing, or 
any program requi ring disk storage. 

BIG DISCOUNTS ON TRS·80TM COMPUTERS 


NO TAXES ON OUT 

OF STATE SHIPMENTS 


CALL FOR LOWEST PRICE QUOTES 
301-678-6000 

CONTROL DATA DISKETTES 

SW' SS/DD $2.95 EA 

8" SS/ DD $3.95 EA 


BUY 10 GET 2 FREE 
add $2.00 shipping charge per box of 10 

GOLF HANDICAPPING PROGRAMS FOR 

TRS-80 MODELS II & Ill 


HANCOCK TECHTRONICS 
33 W MAIN ST 

HANCOCK, MD 21750 ...-•97 

.... See List of Advertisers on Page 455 

The Micro-Trac":M Generation 
•High Frequency Response• Wide Dynamic Range• 
• Used by Software Firms & Computer Hobbyists • 
• Choice of School Districts Nationwjde • 

-UPS SHIPPING -
(No P.O. Boxes please) 

$2.00 (12-pak) $3.00 (24-pak) 
- Canadian shipping multiply by 2­

#1 COMPUTER TAPE 
IN THE .USA! 
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HOME/HOBBY 
I 

Teach your children to add and subtract. 

Model II Math Skills 


Mike Kilroy 
6213 Concerto Court 
Dayton, OH 45449 

This article describes the 
math quiz program I wrote to 

help my 10-year-old boys be· 
come more efficient with their 
simple math facts. The program 
picks random addit ion, subtrac­
t ion, multip lication, division, 
and combinations of all these 
problems for the boys to prac­
tice with. I did however have a 
slight problem with persuading 
them to practice the problems 
and not dissect my program. To 
solve th is problem I disabled the 
Break and Hold keys with short 
mach ine·l~nguage routines. 

This program should also 
help you understand machine­
language on your Model 11 a little 

STARTER TYPE = F 
-00.1 5.43 PAGE 1 

better and at the same time 
hopefully help the kids become 
more efficient at their math. 

Using the Program 

To disable the Break and Hold 
keys the program jumps to the 
machine-language routines and 
then returns to Basic (see Fig. 
1). Next, the program asks you 
to select the subject you want to 
practice. Enter A for addition 
skills, S for subtraction skills, M 
for mult iplication skills, D for 
division skills, or C for a com· 
bl nat ion of all four skills. (Enter­
ing X enables the Break key and 
ends the program.) Next, enter 
your skill level (1 - 10) and the 
number of problems you want to 
work (10-100). If you enter less 
than 10 for the problems, you 
will get 10, the minimum number 
allowed. Likewise, 100 is the 
maximum number of problems 
allowed. 

You are now ready to prac­
t ice. The various score keeping 
parameters appear across the 
top of the screen: the number of 
problems you have completed 
right and wrong, your present 
percent score, the number of 
problems left to go, and the 
time. The t ime Is a running clock 

Sun May 10 1981 130 

. BYTE 1...5... 10 ... 15 ... 20... 25.. .30...35...40... 45 ...50...55...60...65 
...70...75 ...80...85...90...95.. 100 
R= 1 .1 CLS.LOAD SETBAK.LOAD HLDKEY.BASIC MATH - M:62000. 

LAL= 1 

Figure 1 
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showing the time remaining to 
answer the present problem. It 
counts down from 50 to zero. (I 
also disabled the Hold key so 
that the boys would not hit the 
Hold key to stop the clock.) The 
purpose of the clock is to show, 
at the end of the pract ice ses· 
sion, how much time was spent 
on the problems. 

Problems are centered on the 
screen. A little saying appears 
at the bottom of the screen 
when you have typed in your 
answer. You may customize 
these sayings for your own 
children. There are two types of 
sayings; those given for correct 
answers and those given for in· 
correct answers. To answer a 
problem simply type in the 
answer and Enter. If you don't 
know the answer, the computer 
will help you. Type only an Hand 
the answer wil l momentarily be 
displayed under the problem. 
Typing an H counts as one 
wrong, and you then have to 
type in the correct answer the 
computer showed you. 

Scoring 

After completing the prob· 
lems, the program tells you how 
many problems you did, how 
many wrong answers you en· 
tered, your final percentage 
score and your speed. It also 
asks for "dad 's code." The 
speed figure is based on total 
time used In answering the prob· 
lems compared to the total 
amount of t ime available. If the 
speed is 60 percent it means 
that out of 50 possible time 
un its available per problem, 

the boys used an average of 20 
time un its on each (50x(1 - .6)). 

With Break disabled, the boys 
cannot clear the scores off the 
screen without my seeing them. 
When "dad 's code" Is entered It 
is not displayed on the screen. 
Also to prevent the boys from 
learning the code by looking on 
as I enter it, I've set this up to 
take 256 characters and search 
among all entered characters 
for the correct three·character 
long code! The code is def ined 
in line 904. I use 435. 

Machine-Language Routines 
The two machine-language 

routines used In this program 
are called SETBRK and HLDKEY. 
They disable and enable the 
Break and Hold keys. The Model 
II provides mini-subroutines in 
mach ine language called "su· 
pervisor calls" which do most of 
the work. (For background on su· 
perv isor cal ls refer to your Mod· 

el ii Owners Manual, TRSDOS 
section, pages 4/9, 4/18 and 
4/20A.) 

The Hold key rout ine Is short 
and easy to follow. Both this and 
the Break key routine are run right 
from the main Basic program. 

To disable the Hold key re fer to 
Program Listing 1. Load reg ister 
B with the number 1 (that line Is 
stored at address F240 in the 
computer's memory), load reg­
ister A with the number 13, '1 D' in 

The Key Box 

CBasic 
Model II 
TRSOOS 



• • 
hexadecimal (that line is stored 
at address F242), call the super­
visor subroutine (this line is 
stored at address F244), then re­
turn from this subroutine to Ba­
sic (this line Is stored at address 
F245). That's all there is to dis­
abling the Hold key! The Model II 
does not make provisions for 
enabling the Hold key after you 
have disabled it. To re-enable it 
you must reset the computer. 

Break Key Processing 

The Break key processing Is 
more complex. The manual ex­
plains the enter and exit condi­
tions after processing the Break 
key. The Break key's function Is 
to send the computer off to a 
subroutine in its memory when­
ever it is pressed. To do this, the 
computer must know where to 
jump to in memory as soon as it 
is pressed. Our subroutine dis­
ables this jump when we do not 
want this key active and enables 
the jump again when we want it 
active. This supervisor call is de­
signed exactly for this purpose, 
but we need separate routines 
to do each of these. The sub­
routine shown in Program List­
ing 2 starts at location F2BO. 
There are three parts to it; each 
is separately called from the 
main Basic program. 

The first part is at F2BO to 
F2B4. This checks to see If the 
Break key is presently enabled 
or disabled. When you first run 
this program, address location 
F2BF will be zero. I use this ad­
dress as a flag to tell me If the 
key is enabled or disabled; zero 
means the Break key is present­
ly enabled; one means disabled. 
We load register A with the 
number at this location, transfer 
It to the memory location point­
ed to by register HL, then return 
to the Basic program. The com­
puter defines the address point­
ed to by register HL as the loca­
tion of our Basic program's X 
variable. (See page 3/144 of the 
Basic section in your manual.) 

Line 30 in our Basic program 
then checks If X Is zero, or If the 
key is enabled. If it is, we jump to 
our subroutine starting at F2CO 
in memory to disable It. F2CO 
puts zero Into register HL. In ad­
dition we need to put the num· 
ber 3 into register A and call the 
supervisor routine with a CF 

... See List of Advertisers on Page 455 

F240: 06 01 LO B,01 
F242: 3E 10 LO A,10 
F244: CF RST 08 
F245: C9 RET 

Program Listing 1 

F2BO: 3A BF F2 LO A,(F2BF) 
F2B3: n LO (HL),A 
F2B4: C9 RET 
F2B5: 00 NOP 
F2B6: 00 NOP 
F2B7: 00 NOP 
F2B8: 00 NOP 
F2B9: 00 NOP 
F2BA: 00 NOP 
F2BB: 00 NOP 
F2BC: 00 NOP 
F2BO: 00 NOP 
F2BE: 00 NOP 
F2BF: 00 NOP 
F2CO: 210000 LO HL,000 
F2C3: 3E03 LO A,03 
F2C5: CF AST 08 
F2C6: 22 E7 F2 LO (F2E7),HL 
F2C9: 21 F2 F2 LO HL,F2F2 
F2CC: 3E03 LO A,03 
F2CE: CF RST 08 
F2CF: 3E 01 LO A,01 
F2D1 : 32 BF F2 LO (F2BF),A 
F204: 00 NOP 
F2D5: C9 RET 
F206: 00 NOP 
F207: 00 NOP 
F208: 00 NOP 
F209: 00 NOP 
F20A: 00 NOP 
F20B: 00 NOP 
F2DC: 00 NOP 
F2DO: 00 NOP 
F20E: 00 NOP 
F2DF: 00 NOP 
F2EO: 210000 LO HL,0000 
F2E3: 3E03 LO A,03 
F2E5: CF RST 08 
F2E6: 210260 LO HL,6002 
F2E9: 3E03 LO A,03 
F2EB: CF RST 08 
F2EC: 3EOO LO A,00 
F2EE: 32 BF F2 LO (F2BF),A 
F2F1 : 00 NOP 
F2F2: C9 RET 

Program Listing 2 

command (line F2C5). As page 
4/18 explains, this will disable 
the key if and only if there pres­
ently Is no Break key program 
pointed to In memory. If there is 
a Break key already pointed to in 
memory, this command tells us 
where the present Break key 
subroutine Is located In mem­
ory. This address will be located 
In the H L register. 

So far the program tells us 
where the old Break key program 
Is located In memory. Save th is 
old address in memory some­
where so we can put it back to 
enable the key when we want it 
again. Address F2C6 saves that 
old address at memory location 

PRACTICAL• ORIGINAL• SINGULAR• SUPERB• UNUSUAL 

wREFWARE THESAURUS z.o~ 
> 
cn NEW! EXPANDED! 

z 
FASTER! -i 

(/) ~ 
~ The highly-acclaimed word-finding program, now com· -i 

~ ~~~~n~~ ~:~:~~~~a7~rua1:Y 1~fts 2X~~ofi~~u~~. 0~~e~ti~::. CJ 
;_
tL 

verbs, and 
sentences. 

adverbs. Substitutes 
And helps you find 

synonyms in your own ~ 
the correct spelling of i: 

z hard-to-spell words. 
• Essential for anyone who uses a personal computer as 
~ a word processor to write letters, reports, articles, or 
ID books. 
< 
1- Here is what reviewers say: 
0 z " ... impress people with your unlimited vocabulary 
• through the use of the Thesaurus programs. You' ll sur­
5 prise yourself with the amount of knowledge you will 
~ pick up as you go along." ··-Softside, April 1982 
_.. 
;;;:: "...one of the pioneering reference tool programs." 
en ···Interface Age, August 1982
•a: "...absolutely no programming knowledge whatsoever is 
O required... " ···Computronics, April 1982 
oc 
~ "All this is done very fast ; faster than a search 
:::> through a conventional thesaurus ... " 
en ·-·80 Mlcrocomputing, April 1982 
> REFWARE THESAURUS 2.0 x 24,800 adjectives, nouns, verbs, and adverbs assist you inl­
a: choosing the most accurate words in your ads, letters,
0 reports, and speeches. ~ 
w 
VJ REFWARE THESAURUS Builder 1.0 

~ ;~~i~:1i~.e\~~y~r~~icb~~:~~s:~~~'.a~~ ~~:e~le~r~t7s~~~~~~ 
• to develop specialized computer thesaurus disk programs
ffi of hard-to-remember technical words for personal use. 
~ Functions independent ly of Thesaurus program. 

~ REFWARE THESAURUS User's Manuals: Complete 
~ descript ions of use of each of the above programs. In-
ID eluded at no additional charge with each program listed 
~ above. 
~ MINIMUM System Required TRS ao· Mod I or Mod Ill 
> 48K with two disk drives. 
z ·A Trademark of Tandy Corporation 
• 
_.. Credit card orders phone (914) 238·8896 

~ REFWARE• -R;f;e~c-; Sott;a~ Di~slo;;- - - - - - - ~ ~1
David C. Wh itney Associates, Inc. 

.:, P.O. Box 451 , Chappaqua, N.Y. 10514 
< ·A trademark of David C. Whitney Associates, Inc. 
~ Specify Mod I ( ) or Mod Ill ( ) 
~ Single Density ( ) or Double Density ( ) 
• Qty. Title Unit Price Total 

Complete 24,800-word 
Refware Thesaurus 2.0 $89.95 

Thesaurus Builder 1.0 $149.95 

Sales Tax 
(N .Y.state residents only) 

Postage and handling $ 3.00 

Enclosed S ... ... .. . ( ) Check ( ) Money Order 
TOTAL

Bill: ( ) Visa ( ) MasterCharge 
$ 

• 

~ Card# ................... ...... .. .. .... . .. ... . . ........... 
> 
~ Exp. Date . . . . . . . . . . . . . . . . . .. ln1erbank # 

~ w Signa1ure . . . . . . • . . • . . . • . . • . . • . • • . • . 
~ 

~ Name ....... . .•.. . ...... Phone ( ) . 


• 
a: Address . . . . . . . • . . . . • . . . . • . . . . . . . . . . . . w 
> 
w C i1y. . . .. . . .. . .. . . .. . . . ..... .. .. State .. . ... Zip .. . .. . . . 
~ Mailed First Class, but allow 3 to 4 weeks for delivery . no C.0.0 . orders . 
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F2E7 for later use. call . The number In register HL F2CF through F2D1 sets the flag Now enter the machine-language 
Now that we know the old ad­ now becomes the new address to show that the key Is presently programs I've listed in Listings 1 

dress, we can disable the Break of the Break key subroutine. In disabled. Then we return to the and 2. I've relisted these two pro­
key In address F2C9 through this case we have pointed to a main Basic math program with grams in Listings 3 and 4 just as 
F2CE. Remember, we want to Return command as the who le the Break key disabled. they will appear after you type 
disable Break and then enable it Break key program. We enable the Break key again them in under the Debug pro ­
later. My approach is to point to Now, each time the key Is with the subroutine located at gram. The cursor will be blinking, 
my own Break key subroutine pressed the present program address F2EO through F2F2. First waiting for a command in the De­
every time the key is pressed. I runn ing in the computer will we remove the present Break key bug program. Type H to list the 
re tu rn from the subroutine each stop, and the computer will processing program address by legal commands available. Type 

time the key is pressed. I put ad­ jump to th is new Break key loading HL with zero, A with 3, M to enter the start address of 

dress F2F2, which is the ad­ subroutine which tells it to and calling the supervisor call our program. Then enter the ad­

dress of a Return command, in­ return to what it was doing with­ (AST 8). Next we load HL with the dress F240. Next press the F1 

to register HL, then load reg ister out any other act ion. The result original saved address of the key to move the cursor into the 
A with 3, then call the supervisor is no more Break key! Address break processor. Not ice we memory block. You are now 

saved the original address at lo­ ready to type in the machine-lan­
cation F2E7. That put It right guage program starting at ad­

where we needed it for this en­ dress F240. Copy Listing 3 into 
TRS-aO Model II DE BUG Program 

F240 06 01 3E 10 CF C9 00 00 00 00 00 00 00 00 00 00 ..> .............. .. 
 abling rout ine! No need to get the the memory block and then press 

address from elsewhere. We load the F2 key to save this program in 
Program Listing 3 HL with this address, load A with memory. Next, repeat this same 

3, call AST 8 and we have re­ procedure for the rest of the pro­
gram beginning at address F2BO.stored the original function of the 
After you have entered Listings 3 
and 4 type S to return to TRSDOS. 

Break key. Again we set our flag 
to zero to indicate the key isTRS-aO Model II DEBUG Program 

enabled. 	 To save on disk use the Dump F2BO 3A SF F2 77 C9 00 00 00 00 00 00 00 00 00 00 00 :..w .............. . 

F2C-0 21 00 00 3E 03 CF 22 E7 F2 21 F2 F2 3E 03 CF 3E !..>..".. !..>.. > We need Basie's DEFUSR command (see page 2140A of the 
F200 01 32 BF F2 00 C9 00 00 00 00 00 00 00 00 00 00 .2 ................. . 


owner's manual). You need to and USA() commands to make F2EO 21 00 00 3E 03 CF 21 69 00 00 00 00 00 00 00 00 !..>.. !i'>..>.2 

use of the machine-language give these programs names just 

subroutines from our Basic like Basic programs. I've cal led 
F2FO F2 00 C9 00 00 00 00 00 00 00 00 00 00 00 00 00 

Program Listing 4 
math program. The DEFUSR them SETBRK and HLDKEY. 


command defines the starting The commands to save are: 


point of your machine-language 

subroutine (see page 3132 of the •DUMP SETBRK {START = 

owner's manual). You are al ­ F2BO, END= F2F2} 

lowed to define up to nine of •DUMP HLDKEY {START= 

these. I've defined four as line F240, END= F245} 

20 of the Basic program shows. 


The hexadecimal addresses and Enter these commands to save 

the starting point of each one of what you just typed with the 

the machine-language subrou­ Debug program on your disk. 

tines we've just discussed match Now you are ready to build a 

up. I use the USA command to Do file to automatically start the 

return a one or zero from the math program. 

subroutine located at F2BO in 

memory as X. I use the remaining 
 Do file 

USA commands to force the The purpose of the Do file is 
computer to switch from Basic to to load these two machine-lan­
my subroutines and then return guage programs into memory at 
to continue the Basic program start up, and then load Basic 
where it left off. Returning to and your program. Fig. 1 shows 
Basic from these subroutines is the Do file " STARTER", wh ich I ~ very simple: use a return (C9) in 

, .,.,....,_,___,J_ are guaranteed to please built with the Build command. I 
you and guaranteed compatible machine language. reserved al I memory above 62000 

w ith your bonk. In foct, If you order a 
special package ond aren't sotislied for (F230 hexadecimal) for my ma­
any reason, simply return It for a lull refund Debug
Qncludlng POstase) and you can keep the ch ine-language prog rams so~ Savln9sl Spec:t1I plck19e - In· "CMckbook.Chcd<wrlter II " program. Use TRSDOS Debug to enter OCJ cluclln9 soltWare - to get you 	 they would not be interfered 

started. ll00cl1cd<s, 100cnw:lopes Now CHECK WITH US ...Order a specloi the machine-language programsand blnder-$59.9$. soo checks, 300 package w i th moneyt:>ack guarantee with by any Basic programs. 
envelopes and blnder- $79.95. Both with todoy! Just enclose a voided check for into the computer. First, type in 
our vemtlle "'Cllcckbook-Checkwrltcr II" encoding Information with yoor order. Or You may then use the com­
program thet wlll have you printing your und today for our free Information Clear to clear all memory to pre­
checks the day you rccelve them. 	 package. We guarantee you'll be pleased. mand Auto Starter to automat­

Vlso, M.C .. AMEX orders welcome. vent any confusion. To turn onSPECIAi. BONUS: 	 ically do the Ille Starter after youShipping, S2.00 USA, 55.00 Outside USA. 
• Each UChh customer-50"/o off yOtJf O<der'j 
• Eich 500d'I cuscomcr-your order tree; 	 Debug ent er th e comman d Initialize the computer at turn on.0•='rr!eoo::J~:;:r~l~ur order free, 	 " DEBUG ON " in the TRSDOS That way all you need do is Enter 

·~~iS.l!!l(lO'CCS.mJQ.lOti ready mode. Enter " DEBUG " to the date and you will immediate­
SYNERGETIC SOLUTIONS act ivate the Debug program (see ly go to the math program with no 

.... 233 ~715 SHEPHERD RD • MULBEAAY, FL 33860 • PHONE (813) 646·655 7 
page 2125 in TRSDOS section). steps in between. • · 
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Program Listing 5 TEACH YOUR 

CHILDREN 


ALPHA-Our best seller. Enhanced wi th larger letters 
and three excercises. Alphabet recognition lor pre· 
schoolers. 

19 ' YOU MUST LOAD "setbrk" AND "hldkey• FIRST • 
20 DEFUSR0=&HF240:DEFOSRl=&HP2C0 : DEFUSR2=&BF2B0:DEPUSR3=&HF2E0 
30 X=USR0(X) :X =USR2(X):IP X=0 TBEN X=USRl(X) 
49 ONERRORGOT0930 
50 DEFSTR A,D,E:DEFINT F,T,X,Y,Z,S1GOSUB450 
60 Al=CHR$(26) :A2=CHR$(25) :A3=CBR$(30):A4=CHR$(3l) :A5=CHR$ (150 ) :A6=CHR$(24 ) 
:A8=" I HELPED II " 
70 PRINTAl;A4:CLS:PRINT@850,"MODEL II MATH SKILLS" 
80 PRINT@l337,"Copyright Dec 15, 1980" 
90 PRINT@l581,"By Mike Kilroy• 
100 FOR T=0 TO 2000:PRINT@0,CHR$(02) : NEXT 
110 PRINTA3;A2:CLS:Tl=0:T=0:T2=0 : P4=0:P=0:Pl=0:Q=0 
120 PRINTTAB(25)Al1" PICK ONE OF THE FOLLOWING ";A2 
130 PRINT@270,Al;"A";A2;"DDITION SKILLS • 
140 PRINT@430,Al;"S";A2;"UBTRACTION SKILLS • 
150 PRINT@590,Al;"M";A2;"ULTIPLICATION SKILLS " 
160 PRINT@750,Al;"D";A2;"IVISION SKILLS • 
170 PRINT@910,Al;"C";A2"0MBINATION OF A.BOVE" 
180 PRINT@l230,Al;" COMMAND ";A2;CHR$(24 ) ;:INPUT A 
185 IFA="A"ORA="S"ORA="M"ORA="D"ORA="C"THENGOSUB350 
190 IFA="A"TH EN260 
200 IFA="S"TBEN1000 
210 IFA="M"TBEN2000 
220 IFA="D"TBEN3000 
230 IF A="X" THEN 920 
240 IFA="C"TBEN5000ELSE GOSUB420 
250 GOT0180 
260 P=0:Pl=0 
270 A7 ="+ ":Zl=X+Y:GOSUB 700 
280 IFZ=ZlTHENP=P+l:GOSUB830 ELSEPl=Pl+l:GOT0320 
290 GOSUB430 
300 GOSUB400 
310 IFQ-P< 0THEN860 ELSEIFP4=0TBEN270 ELSE5000 
320 GOSUB840 
330 GOSUB 430 
340 GOTO 270 
350 CLS:PRINT@900,Al;" ENTER SKILL LEVEL (l TO 10 ) " ;A2; CHR$(24) 1 
360 INPUT S:IFS <l OR S>l0TBEN GOSUB420ELSEGOT0380 
370 GOT0350 
380 PRINT@l220,Al;" BOW MANY PROBLEMS ";A21CBR$(24);:INPUTQ 
390 IF 0<10THENQ=l0 ELSEIF O>l00TRENO=l00 
395 T2=0*50 
400 X=RND(S*l~) :Y=RND(S*l0) 
41C RETURN 
420 PRINT:PRINT:PRINT D(RND(l0)) 
430 FORT=0 T0300:PRINT@0,CBR$(02) :NEXT 
440 RETURN 
450 D(0) ="YOU DUMBY I 111 YOU CAN ' T DO THAT" 
460 D(l)="WHEN YOUR BROTHER DIED THEY PROBABLY BURIED YOU 111" 
470 D(2)="MY TOILET IS SMARTER THAN YOU" 
480 D(3)="YOU HAVE MARBLES FOR A BRAIN" 
490 D(4)="YOU SMELL LIKE A SEWER , BUT THAT'S BESIDE THE POINT! 111 I" 
500 D(5)="WHY IS IT THAT YOU DO SUCH IDIOTIC THINGS?" 
510 D(6)="You're as dumb as me • ••• • • • •••• • ••• unplugged!! !Ill" 
520 D(7)="My you have pretty legs •• •• . •• • 
530 D(8)="Why did you do that - - try again , • 
540 D(9)="You're mother wears army boots - but that's no excusell !J" 
550 D(l0)="Why not put at least a little effort into getting this right?"
560 E(0)="Good job buddy" 
570 E(l)="Germans are smart too• 
580 E(2)="Very good , chopsJJ 11• 
590 E(3)="You're almost as smart as ME I lilt!" 
600 E(4)="What did you do plug your self into my memorylll" 
610 E(5)="That away• 
620 E(6)="You look so ugly that nobody could tell your a math king•
630 E(7)="When your brother died they probably buried hirnll ll l" 
640 E(8)= "Your a math king • 
650 E(9)="I'L bet your bad at spelling• 
660 E(l0)="I wonder if you can spell as well as you are at math" 
670 RETURN 
680 PRINT@l056,A6;Zl;" "1Al;A8;A2 
690 Tl=Tl-50:Z=Zl:A8=" I HELPED I I ":F=l:RETURN 
700 B$="":T=50:PRINTA4 : PRINT@815, USING"ttt"1X 
710 PRINT@894,A7:PRINT@895, USING"ttt";Y 
720 PRINT@975,A5;A5;A5;A5;A5 
730 PRI NT@l056,A6;:Yl=l3:Xl=l6 
740 A0="":A0=INKEY$:PRINT@(Yl , Xl) ,A0; : GOSUB780:IF A0=""THEN740 
750 IFA0="H"THENGOSUB 680ELSEIFA0 =CHR$(08)THENXl=Xl-lELSEXl=Xl+l 
760 IFA0=CHR$(13)0R A0="B"TBEN Z=VAL(B$) :RETURN 
770 IFA0=CBR$(08)TBENB$=LEFT$(B$ , Xl-16):GOT0740ELSEB$=B$+A0:GOT0740 
780 T=T-l:PRINT@70,Al;"TIME";A2 : PRINT@230,T;CBR$(02) : IFT=0THENA8=" TIMES UP 

• :A0= 111 B 111 

790 P3=INT(((P-Pl)/P)*l00) :IFP3 <0THENP3=0 
800 PRINT@0,Al;"RIGHT";A2;" ";Al;"WRONG";A21" ";Al;"PERCENT";A2;' ";Al;" 
TO GO";A2 
81 0 PRINT@l61,P;" ";Pl;" ";P3;"%";" ";Q-P 
820 IFA0=CBR$(ll)THEN110ELSE RETURN 
830 PRINT@l063,Al;" RIGHT ";A2:PRINT@l521 ,E(RND (l0))
835 Tl=Tl+T:RETURN 
840 IFF=0TBENPRINT@l063,Al;" WRONG ";A2 
850 Tl=Tl-20:PRINT@l521,D(RND(l0)) :P=0:RETURN 
860 CLS:P2=10 - Pl:IFT1<0TBENT1=0 
870 PRINT@l60,Al;" PROBLEMS ";A2;" ";Al;" PROBLEMS WRONG ";A2 

Us/Ing continues 

ALPHA II - More alphabet excercises. Find the dupll · 
cate lellers; lellers belore and alter; put in alpha· 
betlcal order. 

SIGMA- Addit ion problems lor grades 1·3. 

SIGMA-EX-Addition problems lor the younger or 
slower learner. 

SIGMA·82-Addition, subtraction, mulliplicatlon and 
d ivision. Nine speed levels. Time felt and total time 
constantly d isplayed. 

SPE·L-Spell lng practice lor grades 2·4. 

Learn ing to Count Money- A THREE PROGRAM 
SYSTEM THAT TEACHES THE IM PORTANT SKILL OF 
COUNTING MONEY. SUPERIOR GRAPHICS. (SOLO 
BY THE SET ONLY.) 

Avai lable on cassette only for TRS·80 Models I and Iii 
$6.95 each , two for S12.00, lour for $21 .00 Learning to 
Count Money- $19.95 

Add $1.00 to total order for first crass shipment. - ,,.188 - M erc er Syscem1 In< . 
ll'ISf 8 7 ~c:oocer l oAne~ Hlck ..llle. N.Y. 11801 

Coordinated 

Business Software 


D.B. Software Co. announces a new 
line of coord inated business sottware 
designed for the Model Ill TRS-80. 
The BASE system consists of a Gen­
eral Ledger System with Accounts 
Receivable and Accounts Payable. 
Other modules can be purchased 
and added as needed. 

BASE System (GL-AR-AP) $200.00 
Coordinated Modules: 

Payroll $ 75.00 
Order Entry $125.00 
Inventory $129.95 
Purchase Order Entry $125.00 
Inventory (special for 
Auto Parts Suppliers) $129.95 

Also available: 
Job Costing with GL and AP 

(Payroll optional) $500.00 
Mailing Lister $100.00 

Coming soon: 
Apartment Management System , 
Fixed Assets System, Manufacturing 
Inventory Management System 
Send S.A.S.E. for more information 

D.B. Software Co. 
11840 NE Brazee. Portland, OR 97220 


Phone (503) 255-7735 

DEALER INQUIRIES INVITED 


TRS-80 is a trademark of Tandy Corp. 
v410 
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Extended BASIC 	 TRS-80 Color Computer 

The Champagne of Software 

For a Beer Budget! 

Over 75 quality programs a year 
for under 75¢ each! 

Ah. CHROMASETTE Magazine. the toast o f the holiday 
season . . . and any season! A subscription to CHROMASETTE 
Magazine consists of 6 to 8 premium programs ON CASSETTE. 
delivered by First Class Mail to you and your computer every month I 
Tutorials. utilities. games. and practica l programs to usher in a great 
new computing year I 

So. celebrate and get a subscription to CHROMASETTE 
Magazine! Or just take a little sip and try a back issue. 

The Bottom line: 

I year I12 issues) S45.00 	 Calif resrdenlS add 6% 10 srng1e copres 
6 months 16 issues! S25.00 	 Nonh America - F11s1 Class pos1age rncluded 

Srngle Copies s 5.00 	 Overseas - add SIO 10 subsc11p1rons ancl SI IO srngle copres. 
SemAO ra1e MasterCard/ Visa 

The Fine Print: 
All rssues from July 1981 avail ble - ask for hsl Program s are tor lhe Exlencled BASIC model and occasronally for dtsks. 

1~1pAAEAS' . 

PROFESSIONAL 

FEDERAL INCOME TAX 
PROGRAMS 

FOR TRS-80 MODEL I, II OR Ill 

• 	 Cuts manual production time by as 
much as 75%. 

• 	 Determines least tax quickly. 
• 	 Saves input information on disk-auto· 

matic transfer of essential information. 
• 	 Batch processing possib le. 
• 	 Uses IRS prescribed computer generated 

print outs. 
• 	 Proh ibits bypassing of mandatory entries. 
• 	 Accuracy assured by triple check logic. 
• 	 Enter only pertinent lines-faster than 

line by line. 
• 	 Single line correction with automat ic 

update of succeeding totals. 
• 	 Professionally used-nationally advert ised. 
• 	 Overlays available for 1040 &1040A. 
• 	 Requires 2 disk drives &48K . 

•BASIC PACKAGE$150.00 • 
INCLUDES 1040, 1040A, AND 


SCH ED UL ES A & B 

EXTRASCHEDULES$35~0 

MANUAL AVAILABLE FOR $5.00 

CE] MICRO-TAX • 
P.O. Box 4262, Mountain View , CA 94040 

Call: (415) 964-2843 ,...339 

Listing continued 

880 PRINT@326,Q,,Pl:IFP3<0THENP3=0 
890 PRINT@960,Al;" YOUR SCORE IS: ";A2;P3;"%" 
895 PRINT@l360,Al;" SPEED ";A2;( Tl/T2)*100 ;" %" 
900 B$="":PRINT@l760,Al;" DAD'S CODE "; A2 ; 
902 D=INKEY$ : IFD="" THEN902 ELSE B$=B$+D 
904 IF D=CHR$ (13)THEN V=INSTR(B$,"435") ELSE 902 
906 IF V=0THEN PRINT@l780,"BAD CODE ":GOT0900 ELSE 110 
920 X=USR2(X):IF X=lTHEN 	 X=USR3(X):CLS:PRINTCHR$(30) ;"BYEJ ll" 
925 STOP 
930 RESUME NEXT 
1000 	P=0 :Pl=0 
1010 	A7="-":Zl=X-Y:GOSUB700 
1020 	 IF Z=ZlTHENP=P+l:GOSUB830 ELSEPl=Pl+l:GOT01060 
1030 	GOSUB 430 
1040 	GOSUB400 
1050 	 IFQ-P <0THEN86 0 ELSEIFP4=0THEN1010 ELSE5000 
1060 	GOSUB840 
1070 	GOSUB430 
1080 GOT01010 
2000 P=0:Pl=0 
2010 A7="X":Zl=X*Y:GOSUB700 
2020 IF Z=ZlTHENP=P+l:GOSUB830 ELSEPl=Pl+l :GOT02060 
2030 GOSUB430 
2040 GOSUB400 
20 50 IFQ-P <0THEN860 ELSEIFP4=0THEN2010 ELSE5000 
2060 	GOSUB840 
2070 	 GOSUB430 
2080 	GOT02010 
3000 	P=0:Pl=0 
3010 	W=X/Y :W2 =INT(W) :IFW2 <>WTHENGOSUB400 ELSE3015 
3011 	GOT03010 
3015 	Zl=W:GOSUB4000 
3018 	Yl=l3:Xl=l 7 : GOSUB740 
3020 	 IFZ=ZlTHENP=P+l :GOSUB830 ELSEPl=Pl+l : GOT03060 
3030 	GOSUB430 
3040 	GOSUB400 
3050 	 IFQ-P<0TBEN86 0 ELSEIFP4=0THEN3010 ELSE5000 
3060 	GOSUB840 
3070 	GOSUB430 
3080 GOT03010 
4000 B$="":T=50:PRINTA4:PRINT@l215, USING"t ll";X 
4010 PRI NT@l251, USING " lll ";Y;: PRINTCHR$(l6 9):PRINT@ll34,CHR$ (152) ;CBR$(152 
);CHR$(152);CHR$( 152);CHR$(152) 
4020 	 RETURN 
5000 	P4=l:PS=RND(4):0NP5GOT0270 ,1010, 2010 ,3010 

~ Magazine P.O. Box 1087 Santa Barbara, CA 93102 (805) 963 -1066 ( <. 
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----- --

TRS-80 TRS-80 
Model I Model Ill And In This Corner, 


Another Champion------­

CLOAD'S DISK VERSION! 


Get 12 tapes OR disks a year conta ining over 75 quality programs ---' w ithout knocking 
out your budgetl 

We finally gave in ... After over FOUR years of publishing some of the best (aren 't 
we pompous), useful and fun programs on tape, we are now offering CLOAD 
Magazine on disk, too! 

A subscription to CLOAD Magazine (tape or disk) consists of 6 .to 8 ready-to-load 
programs delivered by First Class Mail every month. What a w inner! 

Fight high software pr ices - Get a subscription to CLOAD Magazine. Or just 
throw a single punch and try a back issue .. . 

----~-------------------------------------------
The Bottom Line: 

Tape Disk 
1year (12 issues) $50.00 $9500 fBOS) 962-6271 
6 months (6 issues) $30.00 $55.00 -c.fj· : .-. ••• ~-: : : :: :: :
Single Copies : .: : :!'-!I : P.O. Box 1448Back Issues $ 600 $11.00 

Good Games # 1 $12.00 $2300 MAGAZINE Santa Barbara, CA 
Adventures # I $13.00 $24.00 93102INC. 

Cal1forn1a residents add 6% to single copies 
N0<th A merica - First Class postage included 
Overseas - ad d $ I 0 to subscriptions and $ I to single copies. Sen AO rate MasterCard/ Visa 
The Fine Print: 
All issues from Oct 78 available on tape. Issues from Oct 82 available on d isk, also Ask for hst (24 Level I issues also avai lable). 
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Whether your TRS-80 is a Model I, 11 , or 111, 
you 've probably wished for more disk capacity. 
Now Lobo gives you that-and much more- at 
low. manufacturer-direcl prices. With uncom­
promising quality, and the protection of Lobo's 
unique 1-year warranty. 

Special for Model I owners: 
the LX-80 Expansion Interface 

Radio Shack may have forgotten you. but 
Lobo hasn'tl Our LX-80 expansion interface 
(plus LOOS operating system) gives your 
Model I more features and more expandabili ty 
than a Model II or Ill. The sturdy steel enclosure 
fi ts under your monitor and adds: 
• 32k additional RAM 
• Interfaces for standard Radio Shack mini­

floppy drives and Lobo high-performance 
disk systems 

• Centronics-type printer port plus screen 
printer port 

· Two RS-232C serial ports (optional) 
• Plus a real-t ime clock, sockets for custom 

ROM , and a heavy-duty power supply for your 
keyboard unit 

Discover the real power and potential of 
your Model I, with the bargain-priced Lobo 
LX-801 
LX-80 with LOOS 

operating system (required) $510.00 
LX-80 without LOOS 

(for current LOOS users) $460.00 
Dual RS-232C serial port option $100.00 

LOOS: the ultimate TRSDOS­
compatible operating system 

One of the few software products ever to 
receive a perfect box score from lnfoworld 
magazine. The reviewer said : "LOOS 5.1 is 
awesome! . .. It performs nearly perfec tly .. . 
a straightforward and simple system to use 
... the best manual for software I've ever 
seen or reviewed , bar none ... This DOS takes 
the TRS·BO from the hobby category and 
endows it with features that many a so-called 
business system does not have .... LOOS 
oilers unparalleled versatility and function ."" 

LOOS includes a powerfu l extended disk 
BASIC, smart terminal emulator. and many 
other useful utilities that make it worth far 
more than its low price. It runs on any Model 
I or Model Ill with at least one disk drive. 

LOOS oeeratlng system 
(specify Model I or Model Ill) $129.00 

•@ 1982 by Popular Compu1ing/ lnc. 
a subsidiary of CW Communicalions/lnc. 
Excerpted from INFOWORLD. 

Add-on 8" floppies for Model II 
Why pay Radio Shack prices to expand your 

Model I l's disk capacity? The Lobo 8202C2 
adds two 8" double-density floppy drives, for a 
total of 1.1 megabytes of additional storage. 
Installation and operation are identical, and 
you get the added benefi t of Lobo's 1-year parts 
and labor warranty. 8202C2 dual-drive 

8" floppy system for Model II $1269.00 

Add-on minifloppy drives for Model I 
Completely compatible with all Model I 

hard ware and software, but with an extra 5 
tracks lor data storage. Requires a Model I with 
either the Radio Shack expansion interface or 
the Lobo LX-80 (see lefl). 
4401C Add-on 5¥4' drive 

for Model I $305.00 
High-capacity minifloppy for LX-80 

An economical way to get a big storage 
boost lor your LX-80-equipped Model I. Tile 
double-sided. 96 track/inch drive stores 720 
kB. and eliminates most tedious d isk swapping . 
Model 4801C high-capacity SW' drive 

for LX-80 $465.00 

..... 

~--

Winchester disk systems for 
Model I and Model Ill 

The ult imate mass storage devices! Enor­
mous capacity and impressive speed give your 
system a dramatic performance boost. Add the 
impressive fi le-handling capabilities of LOOS 
(included), and you can ou tperform systems 
costing far more. IMPORTANT: Many Winchester 
disks now being sold have no p rovision for fi le 
backup. Lobo systems include a built-in high­
density floppy drive that can store the entire 
contents of the hard disk on just 6 or 7 floppies . 
This backup d rive is also usable for addit ional 
on-l ine storage of programs and data. 

8" floppy systems for Model I 
and Model Ill 

These rugged dual-drive systems attach to 
any Model I with LX-80 expansion interface, or 
any Model 111, and add the mass storage you 
need for the big jobs. Double density recording 
stores 535kB on one side of the disk. Using the 
LOOS operat ing system (required) you get full 
compatibility with standard TRSDOS plus 
greatly increased capabi lities. 

8202C3 two single-sided drives 
(1.1 MBtotal)forModellll $1625.00 

8202CX same as above, for Model I 
with LX-80 (sold separately) $1249.00 

5202C3 two double-sided drives 
(2.2 MB total) for Model Ill $1925.00 

5202CX same as above, for Model I 
with LX-80 (sold separately) $1549.00 

51/•" Winchester System 
Compact and exceptional ly reliable, with 

4.8 megabytes of high-speed Winchester stor­
age plus a 720 kilobyte floppy drive. The value 
leader in mass storage. 
950T for Model Ill or Model I 

with LX-80 (sold separately) $2675.00 

8" Winchester System 
Over 9 million bytes of sto rage accessible in 

milliseconds: 8.2 MB on an 8" Winchester drive 
and another 1.1 MB on the backup floppy drive. 
Unsurpassed for maintaining very large data 
bases. 
1850T for Model Ill or Model I 

with LX-80 (sold separately) $345g.oo 

Ordering Information 
All prices include shipping and handling. 

California residents add 6% sales tax. Credit 
card orders shipped within 24 hours. Personal 
checks require 2-3 weeks fo r clearance before 
shipmenI. Please allow up lo 6 weeks for delivery. 

The Lobo Warranty 
All Lobo hardware products carry a lim­

ited 1-year parts and labor warranty. Call or 
write for complete warranty statement. 

TRS-80 and 1 RSOOS are lradema<l<sol Tandy Corpora1<00 
© 1982 l obO Orwes lnterna11ona1 

TOLL-FREE ORDER NUMBERS: 
U.S. (except California) ; ~ ­

800-235-1245 ... -=­
In Cali fornia: 800-322-6103 or 
800-322-6104 Hours. 7 AM - 5PM Pac ific Tune 

• B(l) Write for free.catalog : 

Lobo Drives 
International 
Dept. MC 11

Q(iVeS 358 S. Fairview Ave. 
INTERNATIONAL Goleta . CA 93117 

Prices subject to change wilhoul notice. 
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BEFORE YOU GET TOO EXCITED ABOUT 

LOBO'S NEW COMPUTER, THERE'S 

SOMETHING YOU SHOULD KNOW. 


There's plenty to be excited about in Lobo's 
new MAX-80,™ as you'll see in just a minute. 

But first we want to warn you : you can't 
get one right away. Already, orders are 
coming in faster than we can build systems. . 
However, if you can appreciate an incredi ­
ble price/performance bargain. you 'll agree 
the MAX-80 is well worth waiting for. 
WHAT'S ALL THE EXCITEMENT 
ABOUT? 

We're g lad you asked. And the answer 
is pretty simple. Just look at this list of 
standard features: 
• 5 MHz Z-808 processor. That's 2Y2 times 

the speed of a TRS-80 Model Ill or Soft­
Card/Apple! 

• 64k RAM. 128k is a low-cost option. 
• CP/M included. A few more dollars get you 

LOOS, an incredibly powerfu l operating 
system that lets you run standard Radio 
Shack software. 

• Software-selectable 25 x 80, 16 x 64, and 
16 x 32 screen formats. For full compati ­
bility with CP/M and TRS-80 applications. 

• All disk interfaces built in. Plug in any 
combination of 5%" floppies, 8" flopp ies. 
and Winchester disk. 

• Two RS-232 serial ports. Ready to plug in 
modems. printers. or what-have-you . 

• Centronics-type parallel port. For any 
printer using this standard interface. 

· Plus: numeric keypad with 4 function keys, 
software definable text and graphics char­
acters, bui lt-in clock/calendar with battery 
backup. and buffered 1/0 expander port. 

Now for the best part: the factory-direct 
price for all this power is just $820­
including shipping and Lobo's standard 
1-year hardware warranty! 
WHAT TO DO NOW. 

Call Lobo toll-free. Tell us what hardware 
and software configuration you're interested 
in (see below), and we'll give you an 
approximate shipping date. A $100 deposit 
will hold your place on the waiting list. 

Then get a good book to help you pass 
the time. 

..-See Lisi of Adverrisers on Page 455 

MAX-80 computer with 64k 
RAMandCP/M 
64k expansion RAM 
(Installed) 
12" (dlag.) high-resolution 
anti-glare green phosphor 
monitor 
LOOS operating system 
Instead of CP/M 
LOOS operating system In 
addition to CP/M 

$ 820.00 

$ 95.00 

$ 175.00 

$ 39.00 

$ 69.00 

Dual 5Y4'' Floppy Disk Systems 
4402CM single-sided, 40 
track; 180 kB per diskette $ 690.00 
4802CM double-sided, 
80 track; 720 kB per diskette $1 , 175.00 

Dual 8" Floppy Disk Systems 
NOTE: Lobo CP/M permits reading and 
writing standard single-sided, sing le density 
CP/M d isks with either of these systems. 
8202CM single-sided, double 
density; 5n kB per diskette $1 , 185.00 
5202CM double-sided, double 
density; 1155 kB per diskette $1,485.00 
Winchester Disk Systems 
950M 5¥4'' system: 4.8 MB 
hard disk plus 720 kB floppy $2,405.00 

950MX same as 950M above 
but no floppy drive $2, 100.00 
1850M 8" system: 8.0 MB hard 
disk plus 1155 kB floppy $3,085.00 

The Lobo Warranty 
All Lobo hardware products carry a 

limited 1-year parts and labor warranty. 
Call or write for complete warranty 
statement. 

© 1982 Lobo Drives lnlernational, Goleta. CA 

CP/ M trademark of Digital Research Corp. 

TRS-80 trademark of Tandy Corporalion. 

SoftCard trademark of Microsofl Corporation. 

Apple trademark of Apple Compuler. 

LOOS lrademark of Logical Systems Incorporated. 


ALL PRICES INCLUDESHIPPING WITHIN THE U.S.A. 

California residents add 6% sales tax . 

Payable by cred it card. check, or money ord er. 


TOLL-FREE ORDER NUMBERS: 
U.S. (except California); ~ ­
800-235-1245 ..., .. 
In Cal ifornia: 800-322-6103 or 
800-322·6104 Hours 7AM- 5PM Pac•frc Tome 

Prices subject to change without notice. ..-535 
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GENERAL 

Modify Microchess for. Model III play. 

Model III Microchess 

Mohan Embar is a 4K chess-playing program. 
1234 Folkstone Court The Key Box Included are three ski ll levels 
Wheaton, IL 60187 and provisions to set up theBasic Level II 

board, castle king or queen side, 
16K RAM 
Mod~l 111 

Microchess 1.5, sold for the capture en passant, change the 
TRS-80 Level II computer, skill level, play the next move, 

show the square numbers, ex­
change sides and start a new 
game. The graphics are nice too. 

Unfortunately, Microchess 
will not run on the Model Ill. 
Eager for a challenge I under· 
took the task. 

Program Listing 1. Assembly Language· 

00100 I * MICROCHESS FOR THE MODEL III * 
00110 ;BY MOHAN EMBAR 

00120 1234 FOLKSTONE CT 

00130 WHEATON, IL 60187 

00140 ; 

00150 ;* * • • • * • • * • * • • • • • • • • * • * • * * * • • 
00160 ; * THIS PROGRAM WILL LOAD • 

MICROCHESS 1.5 ON TO THE MODEL III00170 '* * 
00180 ;* IT REPLACES THE NORMAL MICROCHESS LOADER • 
00190 I* TO USE, SET MEMORY SIZE TO 32670 AND ADVANCE • 
00200 ;* MICROCHESS TAPE TO SECOND, LONG, MAIN PROGRAM 
00210 ; * * * * • • * * * * • * * * * • * * * * * • • * * * • •* 
00220 

00230 SET UP EQUATES 

00240 


' 01C9 00250 CLRSCR EQU 1C9H ROM CLEAR SCREEN ROUTINE 
70C0 00260 MST ART EQU 70C0H START ADDRESS FOR MICROCHESS 
7FA0 00270 MFINIS EQU 7FA0H END ADDRESS OF MICROCHESS 
1997 00280 SNERR EQU 1997H SYNTAX ERROR ROUTINE 
3C00 00290 SCREEN EQU 3C00H START OF SCREEN MEMORY 
44EC 00300 RESIGN EQU 44ECH INTERCEPT PROGRAM FLOW 
41FD 00310 START EQU 41FDH ENTER MICROCHESS HERE 
40C0 00320 BEGIN EQU 40C0H WHERE PROGRAM REALLY RESIDES 
4D88 00330 SPACE EQU 4D88H CANCEL OLD SPACE CODE LOC, 
0EE0 00340 LENGTH EQU 0EE0H LENGTH OF;' MICftOCHESS 

00350 
00360 ROM CASSETTE I/O ROUTINES 
00370 

' 0293 00380 LFIND EQU 293H FIND LEADER & SYNC BYTE 
0235 00390 INBYTE EQU 235H INPUT A CASSETTE BYTE 
01F8 00400 MTROFF EQU lFSH TURN MOTOR OFF 

00410 

00420 MAIN PROGRAM 


Listing continues 

My Investigation 

I disassembled the Model I 
Microchess loader to get some 
idea of the tape format. A full de­
scription is l isted in Fig. 1, and a 
flowchart of the loader is pre­
sented in Fi9. 2. The conflict was 
due to the new ROM in the 
Model Il l. After disassembling 
the Model Ill cassette 1/0 rou­
t ines, I found these problems: 

• Microchess is loaded at 
starting address 40COH (1 6576 
decimal), but 4210H (16912 deci­
mal) is used for the cassette 
status byte. Thus one byte is 
overwritten and the system 
crashes. 

•The Resign command does 
not work. I think the Model Ill in­
terrupts cause this. 

•The new special characters 
cause the spade character 
(ASCII code 192) to be printed in­
stead of a space, which is the 
Model I counterpart to this code. 
I corrected most of this, but 
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not all. 

The Solution 

My solut ion to the first two 
problems is to load Microchess 
into high memory, turn off the 
tape recorder, disable the inter­
rupts and block load the entire 
program back to 40COH . This 
way 4210H will be untouched. 
Since Microchess runs in 4K, all 
addresses above 5000H (20480 
decimal) wil l be unused. 

After you resign, all memory 
addresses wi ll be res tored to the 

NO 

Fig. 2. Flowchart of Model I Microchess loader 

SYNTAX ERROR 

Fig . 3. Flowchart of Model Ill adaptation of Microchess loader 

..- See Lisi of Advertisers on Page 455 

Leader 
255 zero bytes followed by an A5H syn­
chronization byte. 

Main Program 
3808 bytes. to be loaded at addresses 
40COH - 4FAOH 

Checksum Byte 
One byte sum of all 3808 bytes of main 
program. disregarding overflow 

Instructions 
1024 bytes of instruct ions to be loaded 
at video display addresses 3COOH-3FFFH 

Fig. 1. Tape Format of Microchess 1.5 

DISPLAY SP;:.CE 
IN CORNEA 

ENTER MICROCHESS 
AT 41F DH 
(16893) 

JUMP TO OH 

TRS-80™ Model 1 & 3 
BASIC LANGUAGE SOFTWARE 


MAILING LIST 

Disk Version Only ..... . ...... . $69.95 

Maintains mai ling li st s of up to 1326 

names. depending on capaci ty of your 

disk drives. Add. changi>. dele te, find 

names. Sort by machine language on 

ba is o f any field. Up to 4 lin es o f J 2 

characters all owed on lah('I. Sup por ts 9­
digit Lip code. LahC'ls printi>d in 1. 2, 3, 

o r 4 col u mns with variab le tah>. 

HOME BUDGET 
Disk Version ..... . . ..... . ... .. $49. 95 
Cassette Version . . .. . .. . .... . .. $29.95 
Keep> l rack of your fci111ily'> inc onw cind 
C'xpen>f'>. Print> mon thly cind y<'cH-lo-da lC' 
>llllHna rie, >howing tax cl1·duction>. 

SMALL BUSINESS ACCOU NTING 
Disk Version ............. . .... $49.95 
Casse lte Version . . .. . . .... .. .. . $29. 95 
Bawd on DonH• HookkPl'ping R~'< o rd 
#bl 2. kC'<'P' lrd1 k of int OllH'. 1•xpl'!l'>P> 
and payroll (di'k v!'r, ion on ly) fo r ci 
s111all hu>illl'>>. 

Do< u111P1l!atio11 to any progrd 111 1a11 lw 
pLircha>Pd sPµara l <' ly for S1(l.00 . 

Specify TRS-80 Model 1 ur 3. 

SC'nci S.A.S.E. for rREE Catcilof..\ul'. 


Add S l.00 for po~ta~r ci nd ha 1 1d l in~. 


HOWE SOFTWARE 
14 Lexington Road , New City NY 10956 

(914) 634-1821 ..-t75 

TRS·BO Is a registered trademark of Tandy Corp. 

Pep up your LINE INPUT 

routine with E-Z LINE INPUT. 

The contents of o variable ore 

not destroyed if LINE INPUT is 

terminated immediately. All 

of the EDIT subcommands con 

be used to edit them. LINE 

INPUT con be terminated by 

the up arrow. down arrow or 

enter key and the terminating 

key con be tested to alter 

program control. 

ONLY $14.95. Supplied on 

cassette for the TRS-80 
Models I & Ill Disk Basic 
systems. Spec ify RAM 

version when ordering. Send 

check or money order to: 
Howard Bowe 

16 Lombardi Place 

Amityville, NY 11 701 
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Listing continved 

00430 ; 
7FA1 
7FA1 310070 

00440 
00450 

ORG 
LD 

7FA1H 
SP,7000H 

; STAR'!' OF LOADER 
;INITIALIZE STACK 

7FA4 llE00E 00460 LD DE, LENGTH ; LENGTH INTO DE 
7FA7 
7FAA 

CD9302 
21C070 

00470 
00480 

CALL 
LD 

LFIND 
HL,MSTART 

; FIND LEADER 
;START LOADING INTO HL 

7FAD 
7FAF 

0E00 
CD3502 

00490 
00500 INPUT 

LD 
CALL 

C,0 
INBYTE 

;ZERO 
;READ 

CHECKSUM 
A BYTE 

COUNTER 

7FB2 77 00510 LD (HL) ,A ;AND STORE 
7FB3 81 00520 ADD A,C ;COMPUTE CHECKSUM 
7FB4 4F 00530 LO C,A ; AND STORE IN C 
7FB5 23 00540 INC HL ;INCREMENT POINTER 
7FB6 
7FB7 

lB 
7A 

00550 
00560 

DEC 
LD 

DE 
A,D 

;DECREMENT 
;IS LENGTH 

LENGTH 
EQUAL

7FB8 B3 00570 OR E ;TO ZERO ? 
7FB9 20F4 00580 JR NZ,INPUT ;IF NOT, CONTINUE 
7FBB 
7FBE 

CD3502 
89 

00590 
00600 

CALL 
CP 

IN BYTE 
c 

;IS CHECKSUM 
;OKAY ? 

7FBF C29719 00610 JP NZ ,SNERR ;IF NOT, GET LOST. 
7FC2 21003C 00620 LD HL,SCREEN ;ELSE DISPLAY 
7FC5 1640 00630 LD D, 40H ;INSTRUCTIONS ON SCREEN 
7FC7 CD3502 00640 DISPLY CALL IN BYTE I••• READ A BYTE 
7FCA 77 00650 LD (HL) ,A ;DISPLAY IT 
7FCB 23 00660 INC HL ;NEXT LOCATION 
7FCC 7C 00670 LD A,H ;ALL DONE YET ? 
7FCD BA 006 80 CP D ;TEST TO SEE ••• 
7FCE 20F7 006 90 JR NZ,DISPLY ;CONTINUE DISPLAYING 
7FD0 CDF801 00700 CALL MTROFF ;TURN OF TAPE RECORDER 
7FD3 F3 00710 DI ;DISABLE INTERRUPTS 
7FD4 21C070 00720 REENTR LD HL,MSTART ;TRANSFER MICROCHESS 
7FD7 11C040 00730 LD DE, BEGIN ;TO WHERE IT 
7FDA 01E00E 007 40 LD BC,LENGTH ;REALLY GOES 
7FDD EDB0 00750 LDIR ;BY BLOCK LOAD 
7FDF 21D47F 00760 LD HL,REENTR ; FIX RESIGN 
7FE2 22EC44 00770 LD (RESIGN),HL ;COMMAND 
7FE5 3E20 007 80 LD A,20H ;FIX BOARD DISPLAY 
7FE7 32884D 007 90 LD (SPACE) ,t>. ;BY CHANGING A LOCATION 
7FEA C3FD41 00800 JP START ;GO TO MICROCHESS 1.5 
7FA0 00810 END 7FA0H 
00000 TOTAL ERRORS 

•efe OMNITEK COMPUTERS INTERNATIONAL, INC. efe 
efe t 300 MAIN STREET TEWKSBURY, MASS efe 
• 617-85 t-4580 • 

efe Smith-Corona Daisy Wheel Printer•••... .. ...... •• ... •••• .• 589.00 efe 
efe Verbatim S.25" D. L ... . .... . ... ... . .... ..... . .... .. ... .. 25 .00 efe 
efe 16K RAM KITS.•••.•• • ..• . .• . . .•• ••.••••.••.••.. .. ... .. .• 13.00 efe 
_._ Okldata Mlcrollne 80•••••.•.. .... . . .••..•••..•••.•...... 3 19.00 efe 
.,.. Okldata Mlcrollne 82A••.••.•.•....• ... . . ••. . •••••••..••. 434.00 

efe OkldAta Mlcrollne 83A.. ........ ......... ... .. .. .. .. .. .. . 6 79.00 efe 
efe VIC-20 Color Computer. ..••••..••..• ....•...•..•• •••••• . 189.00 efe 
"9 Epson MX-80 JT•.... ............ •••.... .. . ..... .•....... 509.00 efe 
efe Radio Shack Miii w/48K... .. . . .. . .. . .......... ... ... ... .. 879.00 efe 
efe Radio Shack Miii wl48K and Z 401 dr efe 
efe 1649.00. ••••. .••.. . ...• •••••.•••..••. ... and RS232 ..... 1739.00 efe 
efe 40 track 5.25" Tandon TM- 100- 1. •. .. •..••..• ...... ..•. . • 249.00 efe 
efe 80 track 5.25" Tandon Dual Head. ...•. .•.••••..... . ... ... 439.00 efe 
_._ S.ZS" rower Supply a.nd ca.se . ••. ....•. • .... • ... •••.•.. ... . 39.00 efe 
.,.. 8 .. rowe1 Supply and ca.se•••........• •• .• ••..•• ... ••• . ... . 99.00 

efe CENTRONICS 739 rrlnter. . . .. . . .•.. •.•.•••..••. •. .... .... 469.00 efe 

e'9 Omnltek Computers International Inc. e'9 
efe TRS--80 is a reg . trademark of Tandy Corp. : 
efe Prices ue for m.1.ll order only TERMS: Check, 

efe money order, M.astercud o1.11d V1u. accepted. efe 
efe f.O.B. Tewksbury-freight extT.1.. Mus residents add efe 
efe 5% wles t.1.X. Write for FREE CATALOG. v-195 efe 

original contents for a new •Execute the program by en­
game. The last problem is tering a slash (~ for the Assem­
solved by a change which tells bly language version, or by typ­
Microchess to use ASCII code ing Run for Basic. Be sure the 
20H instead of COH as the new long main program is ready to 
space code. The flowchart for load, not the f irst short one! 
the new loader prog ram is • For the Basic version, hit 
shown in Fig . 3. enter in response to the Ready 

Included are a Basic program Tape? prompt. 
and an Assembly language list­ • The usual asterisks should 
ing. Here are instructions on flash in the upper-right corner as 
how to use both: Microchess loads. 

•After the instructions are 

•Type the program and save displayed, press the stop but­

It for fu ture use. ton on the tape recorder and 

•With the Basic version, an­ hit enter to play. 

swer the memory size question Happy Checkmat ing !• 

with 32670. 
• Load the program using Mohan Embar's hobbies in­

CLOAD for Basic or SYSTEM for clude chess, the piano, and his 
the Assembly language version. micro. 

5 P0Kt:l6402 ,291 
le DATA49 ,e,1 28 ,17,l60,1 27 , 205,147,2,33,192,112,14 , 0 , 205 , 53 , 2, ll 
9I129 I 19 I 35 ,124 ,186 ,32 I 245 ,125 ,187 t 32, 241, 205 ,5) I 2,185 ,194 ,151, 2 
5,33, e , 6e ,22,64 ,205, 53, 2, 119 , 35 , 124 ,186 , 32 , 247, 205 , 248 ,1, 243 , 33, 
192,112,17 
20 DATA192,64,l,225,14,237,176,33,215,127,34,236,68,62,32,50,136 
,77,195,253,65 
30 DEFINTX,Y:FOR x 32673 TO 3275l: READ Y:POKE X,Y:NEXT X:I NPUTE 

•REA.DY TA.PE" 1 AS 

40 POKE 16526,16l:POKt: 16527 ,1 27 

50 X • USR(0) 


Program Listing 2. Basic Program 
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GOLDLABELM BLANK CASSETTES 
•PREMIUM 5 SCR EW SHELL • DIGIT Al DATA DUALITY • LOW NOISE • MADE IN USA 

• GUARANlHO 

1 DOZEN C· l O LE NG TH S8 00 • 12 00 shpg 1 DOZEN ( .Jo LENGT H Sl1 00 SI 00 shpg 
1 DOZEN C-10 LENGTH S15 00 • SJ 50 shpg 1 DOZEN C·30 LENGT H S10 00 SJ 50 1np9 

lnd1v1dual slongB bous (sold only w1tt1 casseltes) S2 40 pe1 do1en 
CASSETTE CAO DY 15 49 • S 1 50 sh pg IZ IOI 110 00 • S2 50 snpg / SJ 95 w11n cassene pu• 
chase [no shpg . chg on caddy ! 
f oreign o•den. mclude sh1p p1ng al 16 01 per dozen 1apes / 9 01 per cadOy/ 13 01 per dot 00 1es 
Sh1pmo nl1 m U S '" by UPS (no delivery 10 PO bo,.s ] Ada SI 50 pe1 dOI lapes tor For SI Class Mail 

!!! NEW !!! CASSETTE CADOY !! ! NEW !! ! 
TI RED OF MIS PLACED TAPES ANO A CLUllERED WORK AREA' TRY OUR HINGED TOP SI, OKED 
PLASllC CADDY THAT HOLDS 12 TAPES IN ONE HAND Y LOCATION 

Vlu ;and Masl(trt;iUd- accepted lmc ludo u .pualion dal e) Orders patd by cashuir s check , money order 
or bankcard are sh1ppad wilhin 48 hOurs.. Personal check takes 1·2 wks No COO Some lorergn saies 
are resuic led Tuas ruiden ts add 5% tax on blank cass.eltes and s1orage unil s 

SEND ORDER TD : COLOR SOFTWARE SERVICES 
PO BOX 1723, DEPT. M 

GREENVILLE, TEXAS 75401 

*DEALER INQUIRIES INVITED *QUANTITY DISCOUNTS AVAILABLE 

SENECA ELECTRONICS 

SUPER DISCOUNTS TRS-80® AND OTHERS 


·---­---~-TRS·80 ® 
BELL & HOWELL~ (APPLEr 
ATARI~ 

VIC COMMODORE~ 
and OTHERS ... 

- ~·- - -

TRS-80 ~ 16K MODEL Ill $810 .00 
TRS·80~ 64K MODEL II $2995 .00 
ATARr 800 W/ 16K $650.00 
VIC-20~ HOME COMPUTER $245 .00 
All MACHINES COME WITH FULL 
MANU FACTURES WARRANTY!! 

COMPUTER FURNITURE. PRINTERS. PERIPHERALS. YOU NAME 
IT. WE GOT IT. AT THE PRICE YOU WANT TO PAY. WE ACCEPT 
CERTIFIED CHECKS. MONEY ORDERS. VISA & MASTERCARD. 
SHIPPING CHARGES Will BE ADDED TO CHARGE CARD ORDERS. 

SENECA ELECTRONI CS 
RD "' I. HARMONY. PA 16037 
(412) 452-5654 

,... S~e Lisi of Advertisers on Page 455 

WILL CHANGE THE WAY 
YOU THINK ABOUT YOUR TRS-80! 

THE MOST POWERFUL WORD PROCESSOR AND All PUR· 
POSE COMPUTER PROGRAM AVAILABLE FOR THE TRS-80. 

LOOK AT ALL THESE FEATURES 

1. INSERT characters. words , lines. paragraphs or other files . 
2. DELETE characters, words, lines. paragraphs. 
3. COLUMNS. CopyArt II can be instructed to print your text from one to 
six columns . Super easy to use! No complicated commands. Great for 
doing newsletters, magazine layouls etc . NO MORE CUT AND PASTE ! 
4. SORTING . Sort lines of text by any field . Sorts up to 650 items in less 
then 7 seconds . Sort indices . table of contents , names, words or whatever 
in descending or ascending order. Used with CopyArt's math function it is 
greal for small Inventories, Receivables. Payables etc . 
5. Screen widths from 32·255 characters wide . Screen widths can be 
changed to allow formatting your text as you want. 
6. MATH. Built in MATH function for doing calculations on columns or 
rows. Used with the SORT command , CopyArt II can do a small inventory 
of 200·300 items, or keep track of small receivables or payables , general 
ledgers or home financial reports . Super floating point precision up to 32 
digits ! 
1. "GRAPHICS . CopyArt has a built in graphics program lhat al lows in­
serting graphics within your text. Drawings, graphs, illustrations, car· 
toons etc. may be used within newsletters or company reports . Graphics 
commands include: Plot between points, Circles, Squares , Fill , Erase . 
Draw , Move , Pixel cursor controls and more . 
8. "GRAPHIC CHARACTERS. CopyArt has a built in graphics character 
generator. Used for typesetting large letters from J to 25 times normal 
size! Yes, you can even print characters down the page as well as across. 
Black on white or white on black. 
9. JUSTIFICATION is fully supported. "Proportional spaced justify is sup· 
ported . 
10. "SUPER or SUB-SCRIPT. 
11. UNDERLINING. 
12 . BOLDFACTING. 
13. *CHANGE CHARACTER SIZE or PITCH within your document. Charac· 
ter size changes for dot matrix printers with capability. Pitch change for 
daisy wheel printers with capability. 
14. HELP. Help is available for all the co mmands at the touch ol a key 
while using the word processor. Super for train ing inexperienced sec· 
retaries . Great reminder lor experienced people as well . MENU DRIVEN 
Help for over 45 commands. 

DOES ALL THIS ••• 
& MUCH, MUCH MORE! 

COD and Credit Cards 
CALL TOLL FREE to order: 
1-800-528-1149 

SlllTEK 
.-163 Computer Products Inc. 

SIMUTEK COMPUTER PRODUCTS l•C ., 4197 E. S,EEOWAY BLVD., TUCSO• , AZ 15711, (6011313·9391 

DEALER . OISTRl8UTOR. & PRINTER/ MANUFACTURER INQUIRIES INVITED 


TRS·BO and Scrlpsll al'I! TM ol Radio Shack a Tandy corp . 

·tndicates printer must ha we capability lo do lunctlon . 
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UTILITY 

Optimize the Color Computer's display. 

Test Patterns 


Richard L. Kilmon 
106 East Green Valley Circle 
Green Valley 
Newark, DE 19711 

Color displays are not on ly 
fun but serve a useful pur­

pose as wel I. Some of the fun and 
effectiveness is reduced if your tv 

is not optimized for the com­
puter. In the operator's manual 
Tandy suggests a few short pro­
grams to adjust your tv. My 
program is a dot bar generator. 
With it you see how the image is 
centered, shaped, colored and 
al igned. 

The program, written in Ex­
tended Bas ic, Includes sound 
and has a menu and four sub­
routines separated for clarity by 
REM statements. These can be 
removed. 

After making your selection 
from the menu you will hear a 
beep when you push the key. 
The pattern will come up quick­
ly. Wrong pattern? Push enter 

and the menu returns. 

Menu Choices 

V is for video centering. The 
image is similar to a target 
display. Chances are the circles 
wi ll look like eggs. Puns aside, 
most tv yokes are not wound 
precisely enough to give a truly 

linear Image. The designers 
compensate by providing height 
and linearity controls. The sl ight 
distort ions go unnoticed for tv 
viewing, but the computer ac­
cents them. 

The Key Box 

Extended Color Basic 
Color Computer 
16K RAM 

19 REM **•TEST PATTERNS*** 
20 REM ***RICHARD KILMON*** 
30 REH *•*JUNE 20 , 1981*** 
40 REM 
50 REI\ - LINES 70 TO 166 SET UP TllE SCREEN MENU ­
60 REM - **'****••••••••••••••" **•••••••• ••••••• ­
70 SOUNDI 00 , 2 

80 CLS:PRINT :PRINT 

90 PRINT"WHICll OF THE FOLLOWING TESTS DO YOU WISll 

100 PRINT 

110 PRINT" V=VIDEO CENTERING TEST" 

120 PRINT" C•COLOR BAR TEST " 

130 PRINT " H•CROSSHATCll" 

140 PRINT" D=DOTS" 

1 50 PRINT:PRINT:PRINT 

160 PRINT " PUSH ENTER TO RETURN TO THE MENU" 

110 REM 


TO EXECUTE ?" 

lBO REM - LINES 210 TO 290 IJAANCll TO THE llPPROPRIATE 
196 REM -SUBROUTINES ONCE TllE MENU ITEM HAS BEEN SELECTED ­
2B0 REM - ***•**'"'*******•**"'*"*•*"******•••••••••******• ­
210 AS• INKEYS 
220 IF AS•"V " THEN 330 
230 IF AS="C" THEN 470 
240 IF AS • "H" THEN 680 
250 IF AS="D" THEN 820 
260 IF AS=C!IRS(l3) THEN 70 
210 IF AS•"" THEN 210 
280 SOUNDl00, 2 
290 GOT02l0 
300 REH 
310 REM - LINES 330 TO 43 0 EXECUTE THE VIDEO CENTERING ROUTINE ­
3.2 B REM. - •••• •••••••••*•••••••••••• ••••*********•*********"** ­
33 0 SOUNDl00, 2 
J4 0 PHODE4, l 
350 PCLS 
360 SCREENl , l 
370 COLOR7,5 
380 LlNE(0,0)-(255,191) , PSET 

390 LINE(255,0 )-(0 ,l91) , PSET 

400 LlNE(0 , 0) - (255 ,191) , PSET,B 

410 CIRCLE(l28 , 96) ,20 

420 CIRCLE(l28,96) ,95 

430 GOTO 950 

440 REI\ 

450 REH - LINES 470 TO 640 EXECUTE THE COLOR BAR ROUTINE ­
46e REM - **••• 11 •••*•••••••••••••••••••***"*"**"**** 111 **'* ­
470 SOUNDIOO, 2 
480 CLS 

490 AS =STRING$(4 , 143) 
500 BS=STRING$( 4,159 ) 
510 CS• STRING$(4 , l75) 
520 DS=STRINGS(4 , 191) 
530 ES=STRING$ ( 4 , 207) 
540 FS =STRINGS ( 4, 223) 
550 GS=STRING$(4 , 239) 
560 HS • STRINC$(4,255) 
570 XS•AS+BS+CS+D$+ES+FS+G$+H$ 
580 FOR Y=0 TO 14 

590 PRINT XS ; 

600 NEXT Y 

610 I$ • STRINGS(3,255) 

620 PRINT@4 BO , AS+BS+C S+DS+E$+F$+GS+l S ; 

630 SET(62 , 30,8) :SET(63 , 30 ,8 ) :SET(62,3l,8) :SET(63,31,8) 

646 GOT0950 

650 REH 

660 REM - LINES 680 TO 780 EXECUTE THE CROSSHATCH ROUTINE ­
670 REM - •••••••••••••••••••••t••••••••••*•**""***'**'***** ­
6 80 SOUND! 00, 2 
6 90 PMODE 4,l 
700 PCLS 
710 SCREENl,l 
720 FOR X• O TO 255 STEP 25 
730 LINE(X,0)-(X,191) , PSET 
740 NEXT X 
756 FOR Y•0 TO 191 STEP 25 
160 LINE(O,Y)-(255,Y ) ,PSET 
770 NEXT Y 
780 GOTO 950 
7 90 REM 
80 0 REM - LINES 82 0 TO 90 0 EXECUTE THE DOTS ROUTINE 
810 REM - ••••••••••••••••••••••••••••••••••••••**'* ­
820 SOUND100 , 2 
830 PMODE4 , l 
840 PCLS 
850 SCREENl,l 
860 FOR X• 20 TO 255 STEP 20 
870 FOR Y=20 TO 191 STEP 20 
880 PSET(X , Y, 5 ) 
890 NEXT Y 
900 NEXT X 
910 REM 
920 REM - LINES 950 TO 970 RETAINS THE SCREEN UNTIL THE ENTER KEY 
930 REI\ - IS PUSHED , THEN THE PROGRAM RETURNS TO THE MENU ON LINE 10 ­
940 REM - "*""*"'***'****•****•••••••••••••••• 1111 •••••••••••*•••••**•••111 ­
950 AS•INKEH 
960 IF AS <>CHRS(l3) GOTO 9 5 0 
970 GOTO 70 

Program Listing 
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Adjust the height control until Defeat them if you can. If you 
the black vertical interval lines are are familiar with the Iv, you may 

at the top and bottom. Increase want to tweak your color phase 

the height until the lines disap­ ci rcu it. 

pear. If they do not disappear at Brightness and contrast are 

the same time adjust the linearity probably too high. Set your 

control and try again. The circle screen to your liking. Everything 

on your display should start to interacts sl ight ly; you may have 

look better. Next, fine tune the ci r­ to readjust the color saturation. 
cle. Here you will probably have to H is for crosshatch. This dis­
settle for improvement rather than play looks like a fishnet. All 
perfection. boxes shou ld be the same size. 

Adjust your tv for squareness, The lines shou ld be one color. 
using the horizontal hold . Three colored lines around the 

C Is for color bars. The color screen 's edge may mean you 
bars shou ld be (left to right) have a serious dynamic linearity 
green, yellow, blue, red, buff, problem. Th is will take know­
cyan, magenta and orange. Turn ledgeable tweaking. 
the tv color saturation control all D stands for dots. Each center 
the way down. Then bring it up dot should be a single colored 
unti l you have paste ls. Continu.e dot. Dots merging with each 
to Increase the control unt il the other Indicate a static conver· 
colors degrade. Adjust to just gence p ro~ lem. Use some more 
below th is point, and then ad­ knowledgeable tweaking. • 

just the hue control to the 
proper colors. 

You still may not get the col· Richard Kilmon supervises 
ors right. The control may al· the repair of analytical equip· 
ready be down near the end or ment for the Analytical Instru­
may not have much effect. Auto ment division of DuPont Cor­
color circuits may mess you up. poration. 

A Pot Of Gold 

For YOUR Color Computer 


··1Oc;y practteally 6verycompurer magazrne 1ne1e 1s. Ovt t~ RAINBOW 1s the· 
only ona I reaCl CO'.ler-10-cover as soon as lf comas in th~ marl · - A suosenber 

Tile RAINBOW gets IhaI sort ol response IOr mcJfe 1easons t~none but ino pt1mary one IS simply 11 
is rile premier m ;;ig ;;iline for TRS·eo· Colo r Cotnl)Uter u~rs And because 1t oe...otes cve•y pag.@' ot eac:ri 
monthly issue- e:u;luSNely to ttte Cob1 Coml)Uter 11 is 1tle s11·"9fe best sovrce of inlo1ma1ion tor everyth!ng 
you wan.t to lo;now 

T1roCS or 1rym9 ID C:On\'er l 01he1 computc1 programs 10 you.r C°'°' Compu!e r? No WQHICS Each 1)1091am 
111 tl\e RAINBOW •S w ntten exc~s1vety ror yQ\lr compu1er - and many 1ak.e advanla!]e ol a 1the e• cel1ent 
g r.iohcs commands unavailable Of'! 01he1 m<tt:hines1Tne na1.ari s teadrng sortwa1e au1h0fs h<aVe cont110u· 
•ions e"'ery month 

The RAINBOW'• H1n1s T105 ano P1t:iehne tea. lure 91ve you lhe OOSI up·to· lhe·m1nu1e .nfo,ma1ion 
ava1l.abh~ on the Color Compu 1er H you are IOolong lof w ays 10 dQ Kfeen prints alQhabehZC c ,s.J.i 
ouectoues save machme langvaf}e ptog1ams or pnm Viceote~ ll'lpu1 on yQC.Jr prin1er 1tie RAJNBOW nas 
programs IOJ you1 Ana 11 you wan! to know when somo promised sottwa1e W111 reatly be avmlable lor 
ptr\l t Cha~ you II 901 th.Ir answered IOo 

Ou1 tutor4als '1ave been pra1se<1tor1h0 clear COl'IC!Se way 1trey e•pla1n - in de1a1I - various lunc1ions 
ot rtre Colol Ccrmpule• AOC! lhe RAINBow·.1 reVtCws arc- an e.cellen1 and honesl buver s guioe 10 sorr-....a1e 
anO Ottre1 purchases 

Wh(llhar you• CclOr Compuler •S 4K , 16K Of 32K Whe1he1 you na...e Cclor BaSIC or E •1ended W'heine1 
yov re 1nro assembfy tanguage (or w an1 to QE'l 1n10 •1t or not Pr1nre1s O.s1cs Rom packs The RAINBOW 
surveys lhe whOle world ol lhG' ColOr Compu1er eacn mon1n and prov1aes wna1one reader called A POI ot 
goid lutl ot 1abulous an!o1m&l110n 

Because 11 is ,ou1nahs111Cally·ouon1eo I.he RAINBOW gives 1as1 1umarou.no 10 mee1 s monthly 
deadlr.ne So you can e• oect tresn "'Cws when 1t is news and 1ne latesr 1nlorma1ion av31labla 

II a 11 1n1s sounds 11i..e a lot to r Srn per vear 11 may be Bui we 11 make Ofle mo1e promose 11 aher you see 
~our r1rs1 issue you oon 1 agree mat the RAINBOW •S lrte premier mon1hly magal1ne lor ColOr Compuier 
users wo If napp11y cn.ee rlully ano M'l'lmCd1ately rcluna vour mone.,. 

Jl~lN~_QW______ _ 

~ O-., """' Y1$A~ • 

______ _tti-:~-
te.. 11.• INIJOW 
\lall-Dt" A<>')! [)oo ,,. 

t>O eo. :1CA •'JOl• ;',8 ~-IQ, 
"'D\i:o -c• - ~ ~ 9 

_______,,, ----­,... :--- ---- - ­
·_: p~ Er<-~ 

vSee Lisr of Advertisers on Page 455 

WILL CHANGE THE WAY 
YOU THINK ABOUT 

YOUR TRS-80! 

MORE REASONS YOU SHOULD CONSIDER 
MOVING UP TO OUR COMPREHENSIVE PROGRAM ••• 

15. SUPER EASY TO LEARN editing features . Logical key cho ices. 
16 . Hyphenation 
17 . SPELLING checkers like the 74 ,000 word Scripsit Dictionary work 
great with CopyArt II. 
18 . CHAINING . Chain files together to make books or manuals hundreds 
of pages long . 
19 . CENTERING . 
20 . HEADERS and FOOTERS . You can even put graphics within headers 
fo r super pag e layouts . 
21 . PAGE NUMBER ING . Page numbers can appear at the top or bot1om 
of the page . 
22 . DOS COMMANDS from within the editor. Kill fil es , check free space 
or get directories easily. 
23 . CUSTOMIZED PRINTER driver . Since your printer has features that 
other printers don't , CopyArt II will be supplied with the printer driver of 
your ch oice below. Each printer driver is custom made to provide you 
with commands for each of your printer's fine capabilities . If you have 
more than one printer , order other printer drivers for only $19.95 each. 
Printer drivers are available for: 
•Radio Shack LP IV,V, VI, • Smith Corona Daisy Wheel TP-1 

VII , VIII and Daisy Wheel II • Brother Daisy Wheel 
• Epson MX-80 , MX-80/ FT, MX-100 • C-itoh Starwriters and 

with or without graftrax . Prowriters all . 
• Okidata Microl ine BO . 82a . • PMC p·;nter 

83a and 84 • Centronics 737 . 739 
• NEC 8023 • Diablo 620 

OTHERS COMING SOON . Call if you don 't see your printer ! 
24 . Unprotected diskette . Unlimited backups can be made . 
25 . MAILIST/ MAILMERGE INCLUDED . CopyArt II comes with a mailist 
program that stores over 2.000 names on a MOD Ill diskette. These 
names can be sorted by any field and have a special fie ld for your code . 
You can make PERSONALIZED FORM LETTERS that will take the follow­
ing codes lrom th e mailist and insert them in your text. FIELDS IN· 
CLUDE: Mr. or Ms .. Last name , First name , Business name , CiJy, State , 
up to 9 digit ZIP code and your own special 2 character code . ANY OF 
THESE fie ld s can be inserted within your form letter wherever you want. 
You ca n pri nt form letters or mailing labels to all the people on your lisl 
or to spe ci fic codes only. CopyArt makes it easy. 

OPES ALL THIS ... 
& MUCH, MUCH MORE! 

COD and Credit Cards 
CAi.l TOLl FREE to order: 
1-800-528-1149 

_ SllUTEK 
.... 163 Computer Products Inc. 

SIMUTEI COMPUTER PRODUCTS INC . , •HT E. SPEEDWAY BLVD., TUCSON, Al 15712, (6021323·9391 
DEA LER . OISTRIBUTOR . & PR INTER / MAN UFA CTURER IN QUIRI ES INVITED 

TRS ·80 and Scr ips II are TM ol Rad io Shack a Tandy corp . 
• in dicates pri nler mu st hau capabilil~ lo do l unctio n. 
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TUTORIAL 

Strain out all the prime numbers. 

The Sieve of Erathosthenes 


D. R. Cecil 
Texas A & I 
Kingsville, TX 78363 

E rathosthenes, one of the an­
c ient Greek mathemati­

cians, is best known for his sieve 
to produce prime numbers. 

His sieve method consisted 
of writi ng down all posit ive in· 

The Key Box 

Model I or Model Ill 
2K RAM 
Cassette Basic 

tegers 1,2,3 . .. up to some 
desired integer N. Then you cast 
ou t all multiples of two, and pro­
ceed through the list again cast­
ing out multiples of three and so 
on. The remaining numbers are 
primes less than or equal to N. 

I presented this idea to a 
group of teachers during a prob­
lem-solv ing compu te r wo rk­
shop. The program I showed 
them displayed only primes. The 
workshop part icipants thought 
a prog ram which displayed all 
the positive integers up to N and 
then visually blan ked out the 
non -pr i mes by t wos, then 
threes, and so on would be a 
great teaching device. They 
were eager for me to write such 
a program. 

The resul t ing program, written 
for a TRS-80 Model I, is shown in 
the List ing. This program shou ld 
run on other machines having the 
PRINT @ and PRINT USING 
commands. These commands 
ensure proper formatt ing of the 
numbers and determine the posi· 
l ions to blank out. 

When " END" appears in the 
lower right corner of the screen, 
all computations are f in ished 
and the original input number is 
displayed. All other numbers 
shown are primes. Line 380 
stops the screen from scroll ing 
up, so hit break to exit the pro­
gram and get the ready prompt. 

0 • • • • • • • ••• •• • •• THE SIEVE OF ERATOSTHENES ••••• •••••*••• 
l 1 BY D. R. CECIL , JULY ,1981 •• • ••••••ti • ••• 
2 'THIS PROGRAM DISPLAYS ALL INTEGERS I TO AN INPUTED VALUE N 
3 'AtlD LEAVES THE LAST 150 OR SO (IP N IS >= 1501 ON THE SCREEN, 
4 'THEN THE NON - PRI MES ARE BLANKED OUT , P!RST THE MULT I PLES 
s ' OP 2 , THEtl THE MULTIPLES OP 3, ETC. WHEN THE WORD " ENO " 
6 ' APPEARS AT TllE BOTTOM RIGHT OF THE SCREEtl THEN ALL NUMBERS 
7 ' DI SPLAYED ARE PRI ME . 
8 
9 • 
10 CLS: INPUT" PRI MES LESS TllAN WHAT NU MBER 
15 0•0' INPUT " I YOU WANT A FACTOR or• I H 
20 DIM A(N) , B(N) :CLS 
30 ' 
4 9 '•• • • • PRI NT THE INTEGERS , TEN PER ROW ;AND SET A(I}:I ••••• 
SB FOR l • l TO N 
60 PRINTUSING "llll" ;I;:A(l)• I 
70 IF INT( I/101 - 1/ 10• 0 THEN PRINT 
80 NEXT I 
90 • 
100 '•••• • DETERMINE WHICH PLACES TO BLANK OUT 
110 T• l0 ' INT( (N- 150) / 101 
120 IP T <0 THEN T•0 
130 FOR l•T+l TO N 
140 B(l)•4' 1+24 ' 1NT((I-l) / 10)-6 . 4 ' T 
150 NEXT I 
160 ' 
170 1 ••u• START THE SIE:V£ , USING MULTIPLES OF 2 
180 ! • 2 
190 IF A(!) •0 THEN 230 
200 FOR J•l TO N 
21~ I F A(J) O I ANO INT{ A(J) / ll•A(J) / I THEN A(Jl•O: I F J>T THE N 2 ~ 9 
220 NEXT J 
230 l • l+l : IP I>SQR(NI THEN 370 
240 ' ' 
250 HAS I NOT BEEN BLANKED OUT YET? 
~~: ;p A(I) <>0 THEN 200 ELSE 230 

280 TH IS BLANKS OUT THE INTEGER J 
290 IP B(J)- 4 >•1024 THEN B(J) uB(J) - 1924 
JDB PR I NT@B(J)-4 , • • ;:PRIN'fUSING • \ \ • ; • • i 
305 IF J•H THEN 0.,Q+l :IF Q• l TUEN PRtNTe941 , M; '" HAS fACTOR • 1t1 
319 ' 
320 '.,.,,, .,. THIS SHOWS WHAT OJ VISOR IS CURRE:NTLY I N USE 
330 PR!NT@l810 , B(J) ; " ! • " ii: 

340 GOTO 220 

350 ' 

360 ••••••••••••••••• TUE £NO • • 11 tc 111• • ••111••••111111 
37 9 PR!NTU0 10 ," ENO , N• " ; N; 
380 GOTO 38 0 

Program Listing 
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Lines 50-80 display positive 

integers 1,2,. . . up to N and 
leave the last 150 on the 

screen. If you plan to have four· 

place primes appear (such as 
1,009). put f ive# symbols in the 
Print Using command of l ine 60 

and also change line 140 to read 

1408(1) =5 '1 +14'1NT ((l-1)110) - 6.4 ' T 

Matrix A indicates the in· 

tegers, with A(J) =J . Line 210 
tests whether I divides A(J), and 

if so, sets A(J) to zero to indicate 
A(J) is not prime. The B matrix 
blanks out the integer J if J is 

some multiqle 9f I. B(J)- 4 in­
dicates the start of the four 
screen locat ions to be changed 
to blanks by line 300. 

The divisors used for testing, 
and the testing for multiples, oc­

cur in lines 180- 230. You need 
not test any divisor larger than 

SQR(N), since if N=x·y then 
either x or y must be less than or 
equal to SQR(N). Additionally, any 
factor of N has a prime subfactor, 

so only prime values of I need be 
used for divisors. Line 190 assures 
that only primes are used. 

If the sieve is operating too 

fast and if N is not too large, you 
might insert a t iming loop to 

slow down the blanking out. 

Th is can be done by changing 
line 310 to: 

310 FOR l = 1 TO200 : NE XT l 

If you wan t a prime divisor of 
some number in the last 150 or 

so displayed, add the following 
two lines: 

15 Q = 0 : INPUT .. # YOU WANT A FACTOR 
OF": M 

305 IF J=M THEN 0 = 0+1 : IF0 = 1 
THEN PRINT @ 941. M; 
" HAS FACTOR .. ; I; 

A good introductory essay on 
primes and on number theory 
can be found in Mathematics 
Today: Twelve Informal Essays 
edited by L.A. Steen and pub­

lished by Springer-Verlag , New 

York. • 

David Cecil is employed by 
Texas A&I University in the math 

department. He and his wife 
also own and operate a needle· 
craft store. 

ALL HA RDWAR E Model I Lowercase 
,• .,., , • •• •• !, ·•1 

D UALCASE • ELECTRONIC SHIFT-LOCK • DE· B· BOUNCE 
BLOCK CURSOR • SWITCHABLE 

·· -rHE PATCH"' 1" t:ompat1hlc "nh an) ..., ~i rd rmlC'.C"-'iOr. an) DOS ;mJ ;11,.,~0 1 hcr lan~uag.c' 

..., h1 ch u~c ROM 'iuli -mutinL":o. A ~'i:mblcd ;rnd tc.,h:d SJ 27 00 

S\RIP l US ~· l 0 (h)' ROSTFK }1" 1he o;.oft\lo :m: ·· rr11ch" flir SCRI PSIT h:I that let.;; >Ov o utrt1t 
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HACKS 
ational Dislributo" P.O BOX 12963 

fo, CE OAT . I nc 
Houston. Tc Ka~ 77017 

713-455-3276 
.,, 244 

WILL CHANGE THE WAY 
YOU THINK ABOUT 

YOUR TRS-80! 

26 .SIMPLE CURSOR commands. Simply use the arrow keys 10 move 
your cursor around lhe text. The screen will scroll both vertically and 
horizontally. Shift arrows take you to 1he beginning or end instantly. 
27 .SCREEN DUMP. Prints wha1ever is on 1he screen to the printer. 
28 .COMPLETE MARGINS CONTROL. You tell CopyArt II wha1 margins 
you desire. You can even change margins wi1hin lhe same text. You may 
also have parts of your texl with 2 columns, some wi1h one e1c. It's 
super easy lo use . 
29. BASIC PROGRAMS can be edited easily. CopyArt is really useful fo r 
inserting graphics wi1hin quoted strings to give your programs super 
animation wilhout the haslle of calculating the CHAS of the graphics! 
30 .VISICALC files can obe loaded in1o CopyArt II to be manipulated 
easily. Great when you want to accompany your Visicalc repqrts with 
written reports , GRAPHS and BOLDFACING e1c. Visicalc reports up to 
255 wide can be loaded. · 
31 .SPECIAL SCRIPSIT FILE LOADER. Allows you 1o load your old Scrip­
sit files without having to save them in ASCII. Copyart will also load 
Pencil liles and other normal ASCII tiles. 
32 . ·cuSTOM KEYS . Let's you make special keys tor special charac1ers. 
Allows for printing Spanish accents etc. 
33. CONTROL CODES. Lets you insert special printer control codes in 
your text. CODES between 0 and 255. 
34. BLOCK MOVE. Simple and powertul block move. Lets you move 
paragraphs or lines of text around easily. No complicated ma rker set· 
tings required . 
35. FIND/REPLACE/ REPEAT. Leis you find a string ol characters and 
replace them with any other string of charac1ers up 10 20 ,000 times! 
WILOCARD search also supported. 
36. Protessional Manual in easy 10 understand English . 

Copyart II requires a TRS-80 Model I or Ill, (or PMC-80 or lNW), 48ic 

and 2 disk drives with Newdos-80 , Ldos , Multidos, Dosplus or TRSDOS. 

Double density disk drives recommended lor the Model I.


L0f>4rt]lnus PROGRAM oOEs rr 1111 

PLEASE SPECIFY which COMPUTER and PRINTER 
you have when ordering. 

Copyart II with one printer driver ........ .... ..... ........ ......... 149.99 

Additional printer drivers .. .... ..... ........... .............. ....... 19.95 each 

Scripsit Oiclionary .... .... ...... .. ....... ........ .................... 139.95 


COD and Credit Cards 
CAU TOU FREE to order: 
1-800-528-1149 
Or send check or money 
order to: 

SlllTEK 
,,. ,03 Computer Products Inc. 

SIMUTEK COMPUTER PRODUCTS INC., 4897 E. SPEEDWAT ILVO., TUC SOM, AZ 85712, (6021 J2l·IJl1 
DEALER , DISTRIBUTOR . & PRINTER/ MANUFACTURER INQUIRIES INVITED 

TRS·80 and Scripsil are TM of Radio Shack a Tandy corp. 
•indicates prlnler musl have capat:Jlllty to do lunellon . 
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EDUCATION 

Playing music on the Color Computer. 

Music Marvel 


Steve Blyn 
227 Hampton Green 
Staten Island, NY 10312 

For the mentally retarded , 
each small accomplish­

ment is major progress. As a 
teacher of retarded students, I 
have noticed how much they en· 
joy music. Th is enjoyment has 
always been limited to listening, 
singing simple songs, or playing 
with simple band instruments. 
My TRS-80 Color Computer has, 
to some degree, changed that. 

The Program 

Music Marvel helps the re­
tarded person play music on the 

The Key Box 

Color Computer 
Color Basic and 
Extended Color Basic 
16K RAM 

Program Listing 1. Extended Color Basic 

10 'MUSIC MARVEL 

20 'COPYRIGHTED <C> 1981 BY S.BLYN STATEN ISLAND,N . Y. 

30 CLS3 

40 PRINT@256,"** 'MUSIC MARVEL' **" 

50 FOR T= l TO 600: NEXT T 

60 CLS(3) 

70 PRINT • directions for the instructor" 

80 PRINT"*******************************" 

90 PRINT" THIS PROGRAM CONTAINS 2 SONGS" 

100 PRINT" i. · three blind mice AND" 

110 PRINT 

120 PRINT • 2. row,row,row,your boat • 

130 PRINT 

140 PRINT" SONG 1 WILL PLAY NOTE NUMBERSAND THEN SHOW PICTURES 


150 PRINT" LEARNER MUST THEN PRESS FLASHEDNUMBER TO PLAY SONG'S 

NOTES." 

160 PRINT" AFTER EACH SONG A CHOICE OF SONG tl OR SONG 42 IS 

GIVEN. PRESS 49 TO END." 

170 FOR Q=0 TO 63: SET(Q,2,8) :SOUND 150,l:NEXT Q: FOR W = 63 TO 

0 STEP -1: SET(W,31,8):NEXT W 

180 FOR X=l TO 5000:NEXT X 

190 GOT0490 

200 REM"DRAWING NUMBERS AND HAVING STUDENT PLAY THE SONG 'THREE 

BLIND MICE'" 

210 DATA 3,125,2,108,l,89,3,l25,2,l08,l,89,5,l47,4,l33,4,l33,3,l 

25,5,147,4,133,4,133,3,125,5,147,8,l76,8,l76,7,l70,6,l59,7,170,B 

,176,8,176,5,147,5,147,8, l76,8, l76,8,176,7,170,6,l59,7,l70,8,176 

,8,176,5,147,5,147,5,l47,8,176,8,176,7,170,6,l59,7,l70 

220 DATA 8,176,8,176,8,176,5,147,4,133,3,l25,2,l0B,l,89,-l 

230 READ A:IF A=-1 THEN GOTO 270 ELSE ON A GOSUB 880,930,1000,10 

50,1130,1210,1280,1350 

240 A$= INKEY$:IF A$="" THEN 240 

250 IF VAL(A$)< >A THENGOT0240 

260 READB:SOQNDB, 5:GOTO 230 

270 PCLS:PMODE4,l:SCREEN1,l 

280 GOSUB640:CLS:SOUN0125,10:SOUND108,10:SOUND89,15:SOUND125,10: 

SOUND108,10:SOUNDB9,15 

290 SOUND147,10:SOUND133, 6:SOUND133,6:SOUND125,15:SOUND147,10:S 

OUN0133, 6:SOUND133.6:SOUND125,15 

300 GOSUB 640 

310 SOUND147,6:SOUN0176,8:SOUND176,6:SOUND170,6:SOUND159,6:SOUND 

170,6:SOUND176,6:SOUN0176,8:SOUND147,10 

320 GOSUB 640 

330 SOUND147~8:SOUND176,6:SOUND176,6:SOUND176,6:SOUN0170,6:SOUND 

159,6:SOUND170,6;SOUND176,8:SOUN0176,8:SOUND147,10 

340 SOUND147,6:SOUND147,6:SOUND176,8:SOUND176,8:SOUND170,B:SOUND 

159,6 :SOUND170.6: SOUND176 ,6:SOUND176 ,6:SOUND176,6:SOUND147,10:S 

OUND133,B:SOUND125,10:SOUND108,10:SOUND89,12 

350 GOSUB640 

360 GOSUB 640:FOR X=l TO 400: NEXT X 


Listing 1 conlinues 
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Listing 1 continued 

CANADIANS 
370 CLS:GOSUB380:GOT01430 
380 REM "HAPPY FACE" 
390 PCLS 4: PMODE 3,l:SCREENl,l:COLOR 3 
400 CJRCLE(l28,96) ,90,3:CIRCLE(l28,96) ,92:CIRCLE ( l28,96) ,94 
410 CIRCLE( 95,55) ,9 
420 CIRCLE(l61,55) ,9 
430 CIRCLE(l28,72) ,75,3,.5,.17,.35 
440 CIRCLE(l28,l06) ,35,3,1,0,.5 
450 FORX=lT04:PAINT( 0 , 0) ,X,3:PAINT (95,55) ,X,3:PAINT(161,55), 
X,3:PAINT (128,120) ,X,3:NEXT X 
460 FORX=lT01400:NEXTX 
470 RETURN 
480 REM" 3 BLIND MICE" 
490 FOR X= 1 TO 2 
500 GOSU B 1010:SOUND 125,7:GOSUB930:SOUND108,7 :GOSUB880 : SOUND89, 
8:NEXT X 
510 FOR X=lT02:GOSUB1140:SOUND147,8 
520 FORR=lT02:GOSUB1060:SOUND 133,4:NEXT R: GOSUB 1010:SOUND125 , 
8: 
53 0 NEXT X 
540 PCLS 
550 GOSUB1140:SOUND 147,4:GOSUB 1360:SOUND 176,6:GOSUB 1360 : SOUN 
D 176,4:GOSUB 1290:SOUND170 ,4:GOSUB 1220:SOUND159,4:GOSUB1290:SO 
UND 170 ,4:GOSUB 1360:SOUND 176,4:GOSUB1360:SOUND 176,6 
560 GOSUB1140:SOUND 147,8:GOSUB 1140:SOUND 147,4 
570 FOR X=l TO 3:GOSUB 1360:SOUND 176,4:NEXT X 
580 GOSUB1290:SOUND170,4:GOSUB 1220:SOUND 159 , 4 : GOSUB1290 : SOUND 
170,4: GOSUB 1360: SOUND 176,6: GOSUB 1360 : SOUND 176,4 : GOSUB 

1140: SOUND 147 ,6 
590 FOR Y=l TO 200:NEXT Y 
600 GOSUB1 140:SOUND147 ,6:GOSUB 1140:SOUND 147,4:GOSUB 1360: SOUN 
D 176 ,6: GOSUB 1360: SOUND 17 6 ,4: GOSUB 1290: SOUND 170,6 : GOSUB 

1220: SOUND 159,4: GOSUB 1290: SOUND 170,4 
610 FOR X=l TO 3:GOSUB1360:SOUND176,4:NEXT X 
620 GOSUB1140:SOUND 147,8:GOSUB1060:SOUND 133,6:GOSUB1010: SOUND1 
25,8:GOSUB940:SOUND108,8:GOSUB890:SOUND89,10:GOSUB 640: GOSUB6 40 
630 RESTORE:GOTO 210 
6 40 PMODE 4,1: PCLS 
650 REM"THREE MOVING MICE" 
660 SCREENl,l 
670 LINE(l00 ,96)-(180,96 ) ,PSET:LINE( l0 0,93) - (180,93) ,PSET 
680 CIRCLE( 80,96) ,20,l,1,.60,.99 
690 CIRCLE(l40,96) ,40,l,1,. 50 ,.99 
700 CIRCLE(l75,80 ) ,15,l,l,.67,. 20 :CIRCLE( l 80,76) ,3 
710 DRAW "BM17 5 ,66;H6;D4" 
720 PAINT (140,58) ,7,5: PAINT (181,75) ,5,7 
730 FOR Y= lTO 50:NEXT Y 
740 LINE(60 ,150)- (140 ,150 ) ,PSET : LINE( 60 , 147)-(140,147),PSET 
750 CIRCLE(l00,150) ,40,1,1,. 50 ,.99 
760 CI RCLE(40,150) ,20,1,1,.60,.99 
770 CIRCLE(135,134) ,15,1,1, .67, .20:CIRCLE(l40 , 130) ,3 
780 DRAW"BM135,120;H6;D4" 
790 PAINT (100,115), 7 ,5:PAINT(l41 , 129) ,5, 7 
800 FOR Y=lTO 50:NEXT Y 
810 LINE(l39,42)-(221,42) ,PSET: LINE( l39,39)- (221,3 9),PSET 
820 CIRCLE(l80,42),40,l,l,.50,.99 
830 CIRCLE(120,42) ,20,l,1,.60,.99 
840 CIRCLE(215,26) ,15,l,l,.67,.20:CIRCLE(2 20,22) ,3 
850 DRAW"BM215,127H 6; D4" :PAINT(l75 , 5),7,5:PAINT(221,22),5,7 
860 FORY=lTO 50:NEXT Y 
870 RETURN 
880 REM "DRAWING A i l" 
890 PMODE 4,l:PCLS:SCREEN 1,1 
900 LINE(l28,40)-(128,140) ,PSET 
910 FORJ=lT020:NEXTJ 
920 RETURN 
930 REM "DRAWING A i 2" 
940 PMODE4,l:PCLS:SCREEN1,l 
950 LINE(l00,140)-(163,140) ,PSET 
960 CIRCLE(l28,126) ,30,1,1,.45,.7 5 
970 CIRCLE(l28,66) ,30,1,1,.60,.25 
980 FORJ=lT020:NEXTJ 
990 RETURN 
1000 REM"DRAWING A ~ 3" 
1010 PMODE 4,l:PCLS:SCREENl,l 
1020 CIRCLE(l28,126) ,30,1,1,. 75, .35: CIRCLE( l28,66) ,30,l,l,. 7, .25 
1030 FORJ=lT030:NEXT J 
1040 RETURN 
1050 REM"DRAWING A # 4" 
1060 PMODE 4,l:SCREENl,l 
1070 PCLS 
1080 LINE(l58,40)-(158,140),PSET 
1090 LINE(80,40)-(80,100),PSET 
1100 LINE( 80.100)-(180,100),PSET 
1110 FORJ=lT020:NEXT J 

Listing 1 continues 
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NOW IN STOCK 

ADVENTURE INTERNATIONAL 

ACORN SOFTWARE 


APPARAT INC. 

BIG FIVE 


COM PUTERWARE 

EPSON PRINTERS 


INSTANT SOFTWARE 

MARK DATA 


MED SYSTEMS 

FANTASTIC SOFTWARE 


SPECTRAL 

WORD PROCESSORS 


BOOKS 

DISK DRIVES 

DISKETTES 


LOWER CASE MOD - MOD I 

$29 .95 + $2.00 S & H 


AND MORE 

MOD I• MOD Ill• COLOR 

Visa & Mastercard 

Phone or Write for Catalogue 
(403) 423-3919 

CMD MICRO 
10546 - 106 Street 
Edmonton, Alberta 

T5H 2X6 

PACKER. Machine language program Iha! ed11s all or pan 
of your Basic program 10 run fasler. save memory. or 
ease ediling The 5 op11ons include UNPACK- unpacks 
mul11ple s1a1emen1 lines in10 single s1a1emen1s 
main1a1ning logic. 1nser1s spaces and renumbers lines 
SHOAT- deleles unnecessary words. spaces. and REM 
stalemenls PACK- packs lines in10 maximum multiple 
s1a1emen1 lines. 1nclud1ng all b1anches. MOVE-moves 
line or blocks of lines 10 any new loca11on on program.On 
2 cassenes for 16K. 32K. &48K 
For TRS·80 Mod I 01 Ill Level II or Disk Basic . .. S29.95 
SYSTEM TA PE DUPLICATOR Copy your SYSTEM lormal 
!apes Includes venly rou tmes The Model Ill version 
allows use ol both 500 and 1500 baud cassenes speeds. 
For TRS·BO Model I or Ill Level II .. 515.95 
CASSETTE LABEL MAKER· A mini word processor 10 prin1 
cassene labels on a line prin1e1 Includes 50 peel · and • 
suck labels on tractor leed pape1 
For TA-80 Model I of Ill Level II & Prin1er ..... .. 5t7.95 
PAINT TO LPRINT TO PAINT Ed11s your Basic p1ogram in 
seconds 10 change all Prrnls 10 LPrints (except Print@or 
Print#) 01 LPrints 10 Prints. Save edited version. 
Fo1 TR·BO Model I or Ill Level II . . . . . . . . . ..... S12 95 
FAST SORT ROUTINES 101 use w11h Radio Shack 's 
Accounts Rece ivable. lnven1ory Con lrol I. and Disk 
Mailing List Systems lor Model I Level II Sons 1n 
SECO NDS' You 'll be amazed al the time lhey can save. 
Supplied on data drskelle with complete 1ns1ruc11ons 
FAST SORT tor Accounts Receivable . .... .. ... 519.95 
FAST SORT tor Inventory Coniro l I ... .. ...... . 5t9.95 
FAST SORT for Disk Ma1l1ng Lisi (speci fy data drskelle al 

casselle 101 1 drive syslem) . . . . ....... 514 .95 

ALL THREE ROUTINES. . . . . . . . . . ......... . .. 544.95 

Pnces sub1ec110 change without nouce Call 01wrrte101 a 
colllplete ca1alog . Dealer 1nqu1ries invited VISA and 
Mastercha1ge accepled. Foreign 01der 1n US currency 
only Kansas residents add 3~. sales tax . 
On·hne catalog 1n W1ch 11a FOAUM·SO 3t6-682-21 t3 
01 call our 24 hour phone (3 16) 683·4811 or wnl1. 

COTT AGE SOFTWARE .-187 
614 N. HARDING 

WICHITA. KANSAS 67208 
TAS-80™1s a 11ademark of Tan dy Corpora11on 
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Listing I continued 

1120 RETURN 
1130 REM "DRAWING A I 5 " 
1140 PMODE4,l 
1150 PCLS:SCREENl,l 
1160 LINE{ll0, 82)-(110,40) ,PSET 
1170 LINE(ll0,40)-(170,40) ,PSET 
1 1 80 CIRCLE(l35 ,110),37,l,l,.65,.39 
1190 FORJ=lTO 20:NEXT J 
1200 RETURN 

1210 REM"DRAWING A # 6 " 

1220 PMODE4,l 

1230 PCLS:SCREENl,l 
1240 CIRCLE (134, 90) ,56,1,1,.25,.85 
1 250 CIRCLE(145,115) ,32 
1260 FORJ=1T020:NEXT J 
1270 RETURN 
1280 REM "DRAWING A i 7" 
1290 PMODE4,l 
1300 PCLS :SCREENl ,l 
1310 LINE (158,40)-(128,140),PSET 
1320 LINE (158,40)-(99,40),PSET 
1330 FOR J=lT020 : NEXT J 
1340 RETURN 
1350 REM"DRAWING A # 8" 
1360 PMODE4 ,1 
1370 PCLS :SCREENl,l 
1380 CIRCLE{l28,120),30,l 
1390 CIRCLE{l28 ,60) ,30,1 
1400 FOR J=lT020 : NEXT J 
1410 RETURN 
1420 REM "DRAWING CHOICE OF 1 OR 2" 
1430 PCLS:PMODE4,l:SCREEN1,l 
1440 LINE{32,23) - (32,123) , PSET 
1450 CIRCLE (80.83) ,9 :LINE(98,91)-(98,77) ,PSET:CIRCLE(l00,79) ,5 
,l,l,.6,.35:LINE(98,84)-(107,91) ,PSET 
1460 LINE(l50,120)-(210,120),PSET 
1470 CIRCLE(l78,108) ,30,1,1,.4 5 ,.7 5 
1480 CIRCLE(l78,48) ,30,1,1,.60,.25 
1490 REM"CHOICE BETWEEN THE TWO SONGS" 
1500 R$=INKEY$:IF R$="" THEN 
1510 RESTORE 
1520 READB :IFB<>-1THEN 1520 
1530 IF R= 1 THEN 480 
1540 IF R=2 THEN 1570 
1550 IF R= 9 THEN 2310 
1560 GOT01490 

1500 ELSE R=VAL(R$) 

1570 REM"ROW,ROW,ROW,YOUR BOAT" 
1580 FOR X=lT03: GOSUB890:SOUND 
1590 GOSUB940:SOUND108,6 
1600 GOSUB1010:SOUND125, 8 
1610 GOSUB1010:SOUND125,5 
1620 GOSUB940:SOUND108,5 
1630 GOSUB1010:SOUND125 ,5 
1640 GOSUB 1 060:SOUND133 ,5 
1650 GOSUB1140:SOUND147, 8 

89 ,10:NEXT X 

1660 FORX=lT03:GOSUB1360:SOUND176,4:NEXT X 
1670 FORX=lT03:GOSUB1140:SOUND147,4:NEXT X 
1680 FOR X=lT03:GOSUB1010 : SOUND125,4 : NEXT X 
1690 FOR X=lT03:GOSUB890 : SOUND 89,6:NEXT X 
1700 GOSUB1140 :SOUND147,5 
1710 GOSUB1060 :SOUND133 ,4 
1720 GOSUB1010 : SOUND125,5 
1730 GOSUB940 : SOUND108,4 
1740 GOSUB890:SOUND89, 8 
1750 GOSUB l760 : GOTO 2170 
1760 REM"MOVING THE BOAT" 
1770 PCLS 
1780 PMODE4,l : SCREEN1 , l 
1790 CIRCLE(28,28) ,10:PAINT (28,28) , 5,7 
1800 CIRCLE(5,144) , 50 .1, 1 ,.7 5 ,.95 
1810 LINE(50,127)-{169,127) ,PSET : LINE{50,125)-{169,125) ,PSET 
1820 CIRCLE{l70,96) ,30,1,1,.01,.25 
1830 LINE{17,96)-(200,96) ,PSET 
1 840 LINE{26 ,100)-(200, 1 00) ,PSET 
1850 LINE{200,96)-(180,80),PSET 
1860 LINE{l80,80)-(14,96),PSET 
1870 LINE(195,95)-(175,80) ,PSET 
1880 LINE(148,98)-{102,172),PSET 
1890 LINE(l50,98)-{104,172),PSET 
1900 CIRCLE(40,172) ,40,1,.5,.0,.49:CIRCLE(40,152) , 40 , 1 ,. 5 , .0,.49 
: CIRCLE(40 , 132),40,l, . 5, .0,.49 
1910 DRAW"BM99 ,172; Rl0;Dl0; Ll0;U l 0;" : PAINT(104 ,173) ,5,7 
1920 CIRCLE(120 ,17 2) ,40,l,. 5 ,.0,.49:CIRCLE(l20,152) ,40,1,. 5,.0 ,. 
49:CIRCLE(l20,132) ,40,1,.5,.0,.49 
1930 CIRCLE(200,172) ,40,1,.5,.0,.49:CIRCLE (200,152) ,40,1,. 5 ,.0, 

Listing 1 continues 

TRS-80. It flashes large high-res­
olution numbers on the screen 
while the song "Three Blind 
Mice" is played. The numbers 
correspond to the notes of the 
song. After the song, three mice 
appear on the screen. 

Next , it 's the student 's turn to 
play. A number is flashed on the 
screen without the accompany­
ing sound. The student must 
press the corresponding num­
ber on the keyboard. When the 
correct number is pressed the 
note will sound. Pressing the 
wrong number does nothing. 
There are no negatives in the 
program. Retarded people have 
enough negatives in their lives, 
without adding a computer to 
the list. 

After all the numbers have ap­
peared on the screen , and all the 
correct responses have been 
made, the compu ter plays back 
the song, and then disp lays a 
happy face. 

Then the user is asked to 
press either one or two. Choos­
ing one replays "Three Blind 
Mice," and number two repeats 
the orig inal procedure with a sec­
ond song, "Row, Row, Row Your 
Boat." The graphics for the sec­
ond song are of a moving row­
boat. The user can play these 
songs as many times as he 
likes. Pressing the number nine 
ends the program. 

The retarded people who have 
used this program are delighted 
with it. It gives them a good 
sense of accomplishment and 
self-worth. They felt as if they 
had actually played music. 

There are two versions of the 
program presented here. Pro­
gram Listing 1 is of the original 
16K Extended Color Basic ver­
sion. Program Listing 2 is 16K 

Color Basic. 

Other Uses 

The program also works well 
with young child ren . There is no 
read ing involved. Young users 
can also get that same feel ing of 
accomp lishment. • 

Steve Blyn was awarded an 
honorable mention in the Johns 
Hopkins Firs t National Search 
for handicapped computer ap­
plications for his entry, a pro­
gram for retarded learners. 
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TRS-80* 

MODEL Ill 


BRAND NEW, 180 DAY WARRANTY 


• 16K $82~ 48K, 1 DRIVE $1499 RS-2J2 (INSTALLED) $92 

• 48K $849 48K, 2 DRIVE Sl 749 CASSETTE RECORDER S~~ 

* TANDY CORP. 

IBM P. C. 
THESE ARE BRAND NEW 


IBM PERSONAL COMPUTERS 

64K WITH 2 INTERNAL DUAL SIDE DISK DRIVES 


DISCOUNT PRICE!!! 
ONLY $2699'~ 

(90 DAY WARRAN TY) 



Absolutely The Best Scifi 
l·N~EPiGJlTE rENTUPilDN 

You m th• Cuardian of th• C•I•••! lo olh<r galuies 
in the most inno•afoe-. tbe most soph isticattd "rta l lime " 
simulation mr otlm d. A REAl BLOCKBUSTER 

~l./~EPiGJlTE ~JlTPiDL 
Na•ic•I• th• Hiprrga les of lh• Loca l Superclus lor in 
surch of pirales. monster s. 4nd smugglus. 

BOTH HAVE SUPER ACTION SOUNOS & GRAPHICS 

TRS-80 ' Model I or Ill r<quired 
specify : 16K l2 32K disk sysltm 43K disk sysltm 

BOTH CAM ES ON ON E CA SSE Tl£ S 39. 95 ppd . 
Send CMECK 01 MOH EY OROER t o : 

Synergistic Solar, Inc. 
PO Box 560595. Miami FL 33156 

WH IC lo r ou1 b1ochu1e 0 1 t op no t c h iy 1urie 1)10.grnm s 

DEAL ! R IN QUIRY INVITED 
• TRS 00 Tll "DEM... HK Ut.IOY c om• 

Data Acquisition

and Control for the TRS-80* 


$230 ppd. 

1heS1ARBtJCK ·8882 is a como1e1e e1gn1 cranne1 
oa1a ar Qu 1s 111on ano con 11 01sys1em plug 
compa1101e w11n 1ne Model 1Leve l 11 TRS -80 11 
1nc1uoes 8 oro1ec1ed analog 1npu1s 10·J voe w11h 
8.: I 011 accuracy I 8 pro1ec1ed 01g11a11npu1s 8 
00101so1a1eo 01g11a1 ou1ou1 s ano two 1oys1 1c k 
oor:s !nterruOl ·Oflven soliwar e oac age allows 
simullaneous aa1a acQu 1s111on ana s10rage wnrle 
using the 1RS ·80 for an 01ner purpose ' 
App l1ca11on manual covers home securtl \' ener91• 
monrtorrng ealher s1a11on use appliance 
control graphics and games Price includes 
case oower supply . ex11a expans•v 1card edge 
connector caole complete software oac age and 
oe1a11eo apphca1tons manual Manuais only are 
ava1laOle lor S5 00 ppd Model Ill version S250 
ppo 1o orde r wrrle or ca11 

STARBUCK DATA CO. 
PO Box 	24 New1on MA 02 1G2 

617·237 769 '.i ...-205 

Massachusetts residen ts add 5% sa les tax • TRS-80 
is a trademark of Tandy Corp. 

Lis l ing 1continues 

,49:CIRCLE(200 ,132) ,40,1,.5,,0,.49 
1940 PAINT(92, 90) ,5,7:PAINT(75,122) ,5,7:PAINT(l50,122) ,5,7 
1950 FORG=l TO 50:NEXTG 
1960 PCLS :PMODE 4,l:SCREENl,l 
1970 CIRCLE(l5,144),50,l,l,.75,,95 
1980 CIRCLE (28,28) ,10:PAINT(28,28) ,5,7 
1990 LINE(61,127)-(189,127) 1 PSET:LINE(61,125)-(l89,l25) ,PSET 
2000 CIRCLE(l90,96),30,l,l, . 01,,25 
2010 LINE(37,96)-(220,96) ,PSET 
2020 LINE(40,100)-(222,100) ,PSET 
2030 LINE(220,96)-(200,80) ,PSET 
2040 LINE(200,80)-(34 , 96) ,PSET 
2050 LINE (215,95)-(195,80) ,PSET 
2060 LINE(l68,96)-(217,172) ,PSET 
2070 LINE(l70,96)-(219,172) ,PSET 
2080 DRAW"BM214,172;Rl0;Dl0;Ll0;Ul0;":PAINT(219 , 173) ,5,7 
2090 CIRCLE(60,172),40,l,.5, . 0,,49:CIRCLE(60,152) ,40,1,.5,.0,.49 
:CIRCLE(60,132) ,40,1,. 5 ,.0,,49 
2100 CIRCLE(l40,172) ,40,l,.5,.0,.49:CIRCLE (140,152) ,40,1,.5,.0, 
.49:CIRCLE( l40,132) ,40,1,.5, . 0,.49 
2110 CIRCLE(220,172) ,40,l,,5,.0,,49:CIRCLE(220,152) ,40,1,.5,. 0 ,. 
49:CIRCLE(220,132),40,l,.5,,0, . 49 
2120 PAINT(l80,88) ,5,7:PAINT(80,10 5) ,5,7:PAINT(l90,105) ,5,7 
2130 FOR Z=l TO 50: NEXT Z 
2140 RETURN 
2150 GOT02150 
2160 GOSUB1770 
2170 DATA l,89,l,89,l,89,2,l08,3,125,3,125,2,l08,3,l25,4,l33,5,l 
47,8,176,8,176,8,176,5,147,5,147,5,l47,3,125,3,125,3,125,l,89,l, 
89,l,89,5,147,4,133,3,l25,2,l08,l,89,-l 
2180 READ C:IF C=-1 THEN GOT02220 ELSE ON C GOSUB 880, 930, 1000 
,1050, 1130, 1210, 1280. 1350 
2190 C$=INKEY$:IFC$=""THEN 2190 
2200 IF VAL(C$) <>C THEN GOTO 2190 
2210 READD:SOUNDD, 8:GOTO 2180 
2220 REM"REPLAY OF SONG AND PICTURES" 
2230 GOSUB1770 
2240 SOUND89,10:SOUND 89,10:SOUND89 , 10 
2250 SOUND108,6 : SOUND125,l0:SOUND125,6:SOUND108,6:SOUND125,6:SOU 
ND133,6:SOUND147,10 
2260 SOUND176,5:SOUND176,5:SOUND176,5 
2270 SOUND147,5:SOUND147,5:SOUND147,5 : SOUND125,5:SOUND125,5:SOUN 
Dl25,5:SOUND89,5:SOUND89,5:SOUND89,5 
2280 SOUND147,6:SOUND133,5:SOUND125,6:SOUND108,5:SOUND89,10 
2290 GOSUB 1770 
2300 FOR X = l TO 1500: NEXT X:GOSUB380:GOTO 1430 
2310 PCLS :FOR M=50 TO 200 STEP 5:SOUND M,l:NEXT M:FOR K=l TO 
200:NEXT K: FOR N = 200 TO 50 STEP -5: SOUND N,l:NEXT N 
2320 CLS(8) 
2330 END 

Program Listing 2. Color Basic 

l REM"MUSIC" 

2 CLS3 

3 'COPYRIGHT BY S.BLYN-N . Y.-1981 

4 PRINT" directions for the instructor" 

5 PRINT"*******************************" 

6 PRINT" THIS PROGRAM CONTAINS 2 SONGS" 

7 PRINT" 1. three blind mice AND" 

8 PRINT 

9 PRINT" 2, row,row,row,your boat n 


10 PRINT" SONG l WILL PLAY NOTE NUMBERSAND THEN SHOW PICTURES, 


11 PRINT" !.·EARNER MUST THEN PRESS FLASHEDNUMBER TO PLAY SONG 1 S N 

OTES," 

12 PRINT" AFTER EACH SONG A CHOICE OF SONG il OR SONG #2 IS G 

IVEN, PRESS #9 TO END ," 

13 FORQ=0T063: i'ET (Q, 2, 8) : SOUND150, l: NEX'l'Q: FORW=63T00STEP-l: SET (W 

,31,8) ;NEXTW 

14 PRINT@448," music marvel "1:PRINT@ 480," 


PRESS <ENTER > TO BEGIN ";:INPUT EN$ 
15 GOT043 
16 REM"DRAWING NUMBErtS AND HAVING STUDENT PLAY THE SONG 'THREE B 
LIND MICE'" 
17 DATA 3,125,2,108,l,89,3,125,2,108,l,89,5,l47,4,l33,4,l33,3,l2 
5,5,147,4,133,4,133,3,125,5,147,B,176,B,l76,7,l70,6,l59,7 , 170,8, 
176,8,176,5,147,5,147,8,176 , 8,176,B, 176,7,170,6,159,7,170,B,176, 
B,176,5,147,5,147,5,147,B,l76,B,176,7,170,6,l59,7,l70 
18 DATA B,176,8,176,8,176,5,147,4,133,3,125,2,l08,l,89,-l 
19 READA : IFA=-1THENGOT023ELSEONAGOSUB62 ,66,69,72,75,78,Bl,84 

Listing 2 continues 
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WE STOCK PRINTERS! 

EPSON•OKIDATA•C. ITOH•RADIO SHACK•OLIVETTI 

•EPSON• 
MX-80 $42~ 

MX-80 F/T $~2~ 

MX-100 $68~ 

WE STOCK A COMPLETE LINE 
OF EPSON ACCESSORIES 

CALL FOR PRICES!! 

•OKIDATA• 
ML-80 SJ~O 

ML-82A $469 
ML-8JA $719 
ML-84 $12~0 

~ 
~<r;. MICROLINE 
GRAPHICS $99 

WE CARRY OKIDATA INTERFACES 
FOR MOST COMPUTERS 

CALL FOR PRICES! 

•C. ITOH• 

PROWRITER 
8510 PARALLEL-10" 
8510 SERIAL-10" 
1550 PARALLEL-15" 
1550SERIAL-15" 

STARWRITER 
F-1 0 40 CPS, PARALLEL 
F-10 40 CPS, SERIAL 
F-10 55 CPS, PARALLEL 
F-10 55 CPS, SERIAL 

RADIO SHACK PRINTERS - NEW FOR 198J!!! 

DMP-100 (26-12~J) SJJ9° 
50 CPS, UPPER & LOWER CASE, 10" CARRIAGE 

DMP-200 (26-12~4) $679° 
120 CPS, BIDIRECTIONAL, ADJUSTABLE TRACTOR 
10" CARRIAGE 

DMP-400 (26-12~ 1) s101~00 

140 CPS, ADJUSTABLE, REMOVABLE TRACTOR 
FEED, 15" CARRIAGE 

DMP-~00 (26-12~2) 
220 CPS, HEAVY DUTY DESIGN, REMOVABLE 
ADJUSTABLE TRACTOR, 15" CARRIAGE 

DWP-410 DAISY WHEEL $1269° 

PRINT " LETTER-PERFECT" ORIGINALS AT 
OVER 300 WORDS PER MINUTE. SWITCH 
SELECTABLE PRINT DENSITIES, 15" PLATEN. 

Bidirectional Tractor Feed $199 .95 

DAISY WHEEL II (26-115s> Sl 649 

TRACTOR FEED $275 ENVELOPE FEEDER $980 
SHEET FEEDER $1450 ACCOUSTIC COVER $325 

OLIVETTI PRINTER 

THE NEW OLIVETTI PRINTER CAN DOUBLE AS AN ORDINARY OFFICE TYPEWRITER OR YOUR COMPUTER 
PRINTER! A STANDARD PARALLEL INTERFACE ALLOWS EASY HOOK -UP TO ANY TRS-80 OR MOST ANY 
COMPUTER. PRINTS APPROXIMATELY 10-15 CHARACTERS PER SECOND I 



MANAGEMENT 
SYSTEMS 
SOFTWARE 

Business Programs 
n s-ao 

"~I HI <o.\o;llk4 11 

ProformJ C.:1sh-8udgel 51 25 $1 75 
Proforma Income 

.md Balance Sheel 125 175 
leJse· Purch,lS~ Decision 100 1 SO 
Busint.'SS AnJ lysis P.1cl.i.ige 

(f 2 individual programs) too ISO 
Pron .1remenl I00 ISO 

Educational Programs 
College Enroll menl 

Projec tion 100 150 
Gradobook 50 100 

All p 1ut:r<.1nh 1.111 lh~I. \\ 11'1 t"dl·n~1\ l' <~ un"'-'flloll•nn 
Sol>ftd Im .1broc. hurl'\\h1ch lull} elf..,, 11lx•<o. lht>ptO~r.im~ 

MA AGEME T SYSTEMS 

SOFTWARE, INC. 


29 12 01Jrld('nWrt;• Dri\'t:' 

l,1llJh,1"'~l'C', flor1cfo 12'.1 12 


Phone 19041 386-65(,J 
 ,,..457 

OPTIONS-BO, NOW FOR 
# • 

APPLE 3< IRS-BO 

OPTION 

INVESTING 


PROGRAM ANAL V .SES 

RETURN FROM LISTED 

STOCK OPTION 

I NVESTING 

HANDLES CALLS, PUTS, SPREADS, IN 
AND OUT; COMMISSIONS, RISK, COST 
OF MONEY, DIVIDENDS. TABLES AND 
GRAPHS. PRINTS, STORES TO DISK. 
INDEXED MANUAL A COMPLETE GUIDE 
TO OPTION INVESTING. M/C ~ VISA. 
•12~. SEND FOR FREE BROCHURE. 
OPT I ONS-80, BOX 471 

CONCORD, MASS 01742*IRADE!AAi JANOV WRP #!AADE!AAK APPLE CO!PUTEA, INC 

..... 206 

9 TRACK TAPE 

for TRS-80 Mod. 11/16 

ALDEVCO has available the AC­
CESS 11 ANSI std . 9 track mag . 
tape (1600 bpi) system tailored 
to the Radio Shack Model 11 /16 
ha.rdware and TRSDOS, provid­
ing hard disk backup AND ac­
cess to mainframe data bases . 
Other versions are available for 
the S-100 bus and CPM . 

ALDEVCO 
5725 Dragon Way 
Cincinnati , Ohio 45227 
(513) 561-7671 

Listing 2 continued 

20 A$=INKEY$: lFA$=uTHEN2 0 
21 IFVAL(A$) <>ATH ENGOT020 
22 READB:SOUNDB,5:GOT019 
23 GOSUB58:SOUND125,10:SOUND108,10:SOUND89,15:SOUND125,10:SOUND1 
08 ,1 0:SOUND89 ,15 
24 SOUND147 , 10:SOUND133 ,6: SOUND133,6:SOUND125,15:SOUND147,10:SOU 
ND133,6 :SOUND133,6:SOUND125,15 
25 GOSUB58 
26 SOUND147,6:SOUND176,8:SOUND176,6:SOUND170,6:SOUND159,6:SOUND1 
70,6:SOUND176,6:SOUND176,8:SOUND147,10 
27 GOSUB58 
28 SOUND147,8:SOUND176,6:SOUND176,6:SOUND176,6: SOUND170 ,6:SOUND1 
59,6:SOUND170,6 : SOUND176,8 : SOUND176,8:SOUND147,10 
29 SOUND147 , 6:SOUND147,6 : SOUND176 , 8:SOUND176,8:SOUN0170 , 8:SOUND1 
59 ,6:SOUND170,6 : SOUND176 ,6: SOUND176, 6:SOUND176,6:SOUND147,10:SOU 
ND133,8:SOUND125,10:SOUND108 ,1 0 :SOUND89,12 
30 GOSUB58:FORX=lT0400:NEXTX 
31 CLS:GOSUB32 :GOT0 86 
32 REM "HAPPY FACE" 
33 CLS0:FORX=l8T045:SET(X,5,8) :SET(X,25,8) :NEXTX 
34 FORY=5T025:SET(l8 ,Y ,6) :SET(l9,Y,8) :SET(44, Y,8) : SET(45,Y,8) :NE 
XTY 
35 SET(25,10,7) :SET(38,10,7) 
36 SET{26,10,7) :SET(37,10,7) 
37 FORX=27T036:SET(X,20,5) : NEXTX 
38 SET(26,19,5):SET(37,19,5):SET(25,18,5):SET(38,l6,5) 
39 FORT=lT010: RESET(25 ,10 ) : RESET(38 ,10): RESET(26,10) :RESET(37,10 
) :SOUND100,l: FORU=lT030:NEXTU :SET(25, 10,7) :SET(38,10,7) :SET(26,l 
0 ,7):SET(37,10,7) : NEXTT 
40 FORX=lT01400:NEXTX 
41 RETURN 
42 REM" 3 BLIND MIC E" 
43 FORX=lT02 
44 GOSUB70:SOUND125 ,7: GOSUB66:SOUND108,7:GOSUB62:SOUND89,8 
45 GOSUB70:SOUND125,7:GOSUB66:SOUND108,7:GOSUB62 :SOUND89,8 
46 FORR=lT02:GOSUB76:SOUND147,8 
47 GOSUB73:SOUND133,4:GOSUB73:SOUND133,4:GOSUB70:SOUND125,8: 
48 NEXTR 
49 GOSUB76:SOUND147,4:GOSUB 85:SOUN0176,6:GOSUB85:SOUND176,4:GOSU 
B82:SOUND170,4:GOSUB79:SOUND15~,4:GOSUB82:SOUND170,4:GOSUB85:SOU 
ND176,4 : GOSUB85:SOUND176,6 
50 GOSUB76:SOUND147,8:GOSUB76:SOUND147,4 
51 GOSUB85:SOUND176,4:GOSUB 65:SOUND176,4:GOSUB85:SOUND176,4 
52 GOSUB82:SOUND170,4:GOSUB79:SOUND1 59,4:GOSUB82 :SOUND170,4:GOSU 
B85:SOUND176,6:GOSUB85:SOUND176 , 4:GOSUB76:SOQND147,6 
53 FORY=lT0200:NEXTY 
54 GOSUB76:SOUND147,6:GOSUB76:SOUND147,4:GOSUB8 5:SOUND176 ,6:GOSU 
B85:SOUND176,4:GOSUB82 : SOUND170 ,6: GOSUB79:SOUND159,4:GOSUB82:SOU 
ND170,4 
55 FORE=lT03:GOSUB8 5 :SOUND176,4:NEXTE 
56 GOSUB76:SOUND147,8:GOSUB7 3: SOUND13 3,6: GOSUB70: SOUND12 5 , 8:GOSU 
B67:SOUN0108,8:GOSUB63 :SOUND89,10:GOSUB58:GOSUB58 
57 RESTORE : GOT017 
58 ' MOVING MIC E 
59 GOSUB155 
60 FORY~lT050:NEXTY 
61 RETURN 
62 111I 

63 CLS0 
64 CLS0:FORX=lT01 8 :PRINT @5 *X-l,l;:NEXTX 
65 RETURN 
66 '222 
67 CLS2:FORX=lT018:PRINT @5 *X-l,2;:NEXTX 
68 RETURN 
69 '333 
70 CLS3:FORX =lT018:PRINT @5 *X-l,3;:NEXTX 
71 RETURN 
72 1 444 
73 CLS4:FORX =lT018:PRINT @5*X-l,4;:NEXTX 
74 RETURN 
7 5 555I 

76 CLS5:FORX =lT018:PRINT@5*X-l,5;:NEXTX 
77 RETURN 
7 8 1 666 
79 CLS6:FORX=lTOlB:PRINT@5*X-l,6;:NEXTX 
80 RETURN 
61 '777 
82 CLS7:FORX =lT0181PRINT @5*X-l,7;:NEXTX 
63 RETURN 
84 888I 

85 CLS8:FORX=lTOl8:PRINT @S*X-l,81:NEXTX 

86 RETURN 

87 REM"DRAWING CHOICE OF 1 OR 2" 

88 FORX=lTOB:CLS(X) : SOUND100 ,l:NEXTX 

89 CLS0:PRINT@264, 0 l";:PRINT@271,"0R";:PRINT@279,"2"; 

90 REM"CHOICE BETWEEN THE TWO SONGS" 


L;sting 2 continues 
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WE STOCK DISK DRIVES! 

TEAC TANDON 

BARE COMPLETE BARE COMPLETE 
40 Track, Single 40-0050 $209 40 Track, Single 45-0050 $239 40 Track , Single 41-1001 $209 40 Track , Single $249 

40 Track, Double 40-0051 $289 40 Track, Double 45-0051 $340 40 Track , Double 41-1002 $289 40 Track , Double $319 

80 Track , Single 40-0052 $289 80 Track , Sing le 45-0052 $340 80 Track, Single 41 -1003 $289 80 Track, Sing le $319 

80 Track , Doub le 40-0053 $349 80 Track, Double 45-0053 $399 80 Track , Double 41 -1004 $349 80 Track, Double $389 

We sell two brands of disk drives for the TRS-80: the TEAC and the Tandon . The TEAC disk drive has a 1 year warranty , the Tandon 
has a 90 day warranty . The TEAC uses a lead screw actuator, the Tandon uses a split band type actuator . The t rack to track access 
rate for the Tandon is 5 m ll liseconds ; as opposed to 25 mill iseconds for the TEAC. The TRS-80 Model Ill requires a faster drive speed 
than the Model I , therefore the Tandon works better with the Model Ill. W i th the slower drive speed requ irements of th e Model I, the 
TEAC is a more reliable drive . We have both 40 track and 80 track drives with either sing le or dual head . All drives are capable of 
doub le-density . These drives are available either bare or complete w ith power supply and cabinet. A cable Is required to hook up the 
drives . We have both two-drive and four-drive cables . All drives come with complete Instructions for hooking up a system . TEA Cs 
and Tandons can be intermixed with other drives on the same system. 

DISK DRIVES MOD Ill 


DRIVE 0 DRIVE 1 

Sing le Side , 40 Track $595 Single Side , 40 Track $229 

Double Side, 40 Track $729 Double Side, 80 Track $289 

Sing le Side , 80 Track $729 Single Side , 40 Track $289 

Double Side, 80 Track $819 Double Side , 80 Track $339 

The disk drives we sell for the Model Ill are the Tandon drives. 
Dr ive O includes the controller board, power supply , cables and all 
mounting hardware . Complete Instructions are Included for 
instal lat ion . It takes 30 minutes to an hour to Install d isk drives in 
a Model Il l. No soldering Is requ ired . TRSDOS operating system 
is not included In this low price . 

IBM 

PERSONAL COMPUTER 


SINGLE SIDE, 
4 0 TRACK S209 

DOUBLE SIDE, 
40 TRACK $299 

These d ri ves are fully compatible with the IB M Personal Compu­
ter . They can be used as the f i rst or second drive and come with 
ou r exc lu sive 90 day warranty . DO S and Drive Ad apters requ ired . 
Our d isk drives adhere to the high quality standards that IBM 
demands . 

CALL NOW FOR 
SPECIAL CHRISTMAS 

•nllHHlll.!lftftBMll:: 
I!! ma a a DD m •mm•!!!! 
I! a 111111 ma a a a• Me;E!: !E 
~aamacaau11Mg- PRICES . 

COLOR COMPUTERS 


16K LEVEL I, 16K OR J2K EXTENDED BASIC 




Verbatim® ~ 
Diskettes 

Top-quality Verbatim Diskettes 
from Tech•Data, your complete 
word and data processing supply 
center. Dealer inqu iries invited . 

Call Toll Free 
1-800-237-8931. 

In Florida, call 
813-577-2794. 

.,,.4 40 pTtth•Data Co•po•atlon 
325 1 Tech Drive North 
St. Petersburg. FL 33 702 

MORE AMAZING PRICES 
Epson MX-80 FIT . $495.00 
NEC PC-8023A $479.00 
Okidata Micro li ne 82A . $449.00 
MX Series Zip Pack 

Ribbon Reloads ... $ 3.50 
MX-70, 80 & 80F/T 

Cart ridge Ribbon $ 6.50 
Microline 80, 82A, 83A Ribbon . $ 1.85 
Holmes Model Ill 

CPU Speed Up Mod $ 89.95 
Replacement Non-Gl are 

Green CRT . . ... . s 89.95 
Dos Plus 3.4 11111 . . ..... . . . s 89.95 
NewDos/80 Vers ion 2.0 . . ... . . . . $119.00 
Flip-N-File (Holds 50 disks) . . .. . . $ 20.00 

East Coast Data provides hardware for your 

computer wi th prices for your budget! 

Call or wri te for other fantastic values 


tor you and your computer! 


EAST COAST DATA ,.,. 513 

4825 Wyclilf Road •Portsmouth, VA 23703 
8041484·6636 (Voice) • 804/484·9636 (Data) 

Call for shipping and ordering Information. 
Prices and spaclllcatlons sub/eel to ch1nge. 

TRS-80 Model 16 &: 68000 Systems 
Database &: File Software 

relational database system 
easy to use. powerful, & efficient 

1n t.•l\ 11 ~ 6 EnMl l ~ li sub~rt qu e r y langu n~c 
6 8 000 cod e 
s c q u c 11ttal. lnd t• .xe c.J . & d l rc· c t fil e s 

(Incl. features never seen before 
~u c h a s · ahv~ ys. , 111~lr at '<·e5s o n 
r ; n1d o 1n n_·cun. I ~ . ~t·q l11 • 1 1 t l al u pt.la t r 
\ \." llho ul r c."1...:f" lt ._. , 

1u ul 1lk1 ·y 
r e p o rt j.!c ncrat10 11 
da t a valldal lun o n c.· 1 1 lr~• 

r r p c t lli \ ' r b a 1c h u pd r1 1.._­
r1 H 1lt l -c ;11;1c·n t Illes 

n .'c ntra 111 codt• fo r s h a r t'd u s.age· 

r11 ul1 tph.: p r t;"( · tsl n n & llc 1a 1i n~ p n l111 

; u ·1...· css :-.c.· 1·u i-1 1 · 


separate file and sort (core/ disk ) 
pat:kagca available 

Data Management Systems 
:.l l t N . E l C ;u11l11n H ea l. I O I C 


EtlC' I Hll ns. C A 9202-1 

ur µh 11 1a· (714 ) 942 -0744 


Listing 2 continued 

91 R$=INKEY$:IFR$=""THEN91ELSER=VAL(R$)
92 RESTORE 
93 READB:IFB<>-1THEN93 
94 IFR=lTHEN42 
95 IFR=2THEN98 
96 IFR=9THEN136 
97 GOT090 
98 REM"ROW,ROW,ROW,YOUR BOAT" 
99 FORV=lT03:GOSUB63:SOUND89,10:NEXTV 
100 GOSUB67:SOUND108,6 
101 GOSUB70:SOUND125,8 
102 GOSUB70:SOUND125,5 
103 GOSUB67:SOUND108,5 
104 GOSUB70:SOUND125,5 
105 GOSUB73:SOUND133,5 
106 GOSUB76:SOUND147,8 
107 FORM=lT03:GOSUB85:SOUND176,4:NEXTM 
108 FORL=lT03:GOSUB76:SOUND147,4:NEXTL 
109 FORK=lT03:GOSUB70:SOUND125,4:NEXTK 
110 FORW=lT03:GOSUB63:SOUND89,6:NEXTW 
111 GOSUB76:SOUND147,5 
112 GOSUB73:SOUND133,4 
113 GOSUB70:SOUND125,5 
114 GOSUB67:SOUND108,4 
115 GOSUB63:SOUND89,8 
116 GOSUB117:GOT0122 
117 REM"MOVING THE BOAT" 
118 GOSUB139 
119 FORT=lT0500:NEXTT 
120 RETURN 
121 GOT0121 
122 DATA l,89,l,89,l,89,2,108,3,125,3,125,2,108,3,l25,4,l33,5,l4 
7,8,176,8,176,8,176,5,147,5,147,5,147,3,125,3,125,3,125,l,89,l,8 
9,1,89,5,147,4,133,3,125,2,108(1,89,-1 
123 READC:IFC=-1THENGOT0127ELSEONCGOSUB62,66,69,72,75,78,81,84 
124 C$= INKEY$:IFC$=""THEN124 
125 IFVAL(C$) <>CTHENGOT0124 
126 READD:SOUNDD,8:GOT0123 
127 REM"REPLAY OF SONG AND PICTURES" 
128 GOSUB117 
129 SOUND89,10:SOUND89,10:SOUND89,10 
130 SOUND108,6:SOUND125,10:SOUND125,6:SOUND108,6:SOUND125,6:SOUN 
Dl33,6:SOUND147,10 
131 SOUND176,5:SOUND176,5:SOUND176,5 
132 SOUND147,5:SOUND147,5:SOUND147,5:SOUND125,S:SOUND125,5:SOUND 
125,S:SOUND89,5:SOUND89,5:SOUND89,5 
133 SOUND147,6:SOUND133,5:SOUND125r6:SOUND108,5:SOUND89,10 
13 4 GOSUBll 7 
135 FORX =lT01500:NEXTX:GOSUB32:GOT088 
136 PCLS:FORM=50T0200STEP5:SOUNDM,l:NEXTM:FORK =lT0200:NEXTK:FORN 
=200T050STEP-5:SOUNDN,l:NEXTN 
137 CLS ( 8) 
13 8 END 
139 CLS0 
140 MM=0 
141 FORYY=lT015 
142 PRINT@l00+MM,CHR$(135)+CHR$(140)+CHR$(140)+CHR$(200)+CHR${14 
0)+CHR$(140)+CHR$(139); 
143 PRINT@l32+MM,CHR$(14l)+CHR$(13l)+CHR$(13l)+CHR$(194)+CHR$(13 
l)+CHR$(13l)+CHR$(142); 
144 PRINT @68+M.M,CHR$(128)+CHR$(128)+CHR$(201); 
145 PRINT @l64+M.M,CHR$(128)+CHR$(128)+CHR$(198); 
146 SOUND200,2:SOUND170,l 
147 PRINT@68+MM,CHR$(128); 
148 PRINT@l00+M.M,CHR$(128); 
149 PRINT @l32+MM,C HR$(128); 
150 PRINT@l64+MM,CHR$(128);
151 M.M=MM+l 
152 NEXTYY 
153 PRINT@ll5,CHR$(135);:PRINT @147,CHR$(141); 
154 RETURN 
155 CLS0 
156 JJ=0 
157 FORKL=lT045 
158 Y$=CHR$(247)+CHR$(253)+CHR$(254)+CHR$(251) 
159 U$=CHR$(167)+CHR$(173)+CHR$(174)+CHR$(171) 
160 F$=CHR$(23l)+CHR$(237)+CHR$(238)+CHR$(235) 
161 PRINT@320+JJ,Y$; 
162 PRINT@319+JJ,CHR$(128); 
163 PRINT@l76+JJrU$; 
164 PRINT@l75+JJ,CHR$(128)1 
165 PRINT@454+JJ,F$; 
166 PRINT@453+JJ,CHR$(128); 
167 SOUND250,l 
168 JJ=JJ+l 
169 NEXTKL 
170 RETURN 
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TRS-80 

MODEL 16 


MODEL 16-1 DRIVE S4499 

MODEL 16-2 DRIVE S~199 

DT-1 VIDEO DATA TERMINAL 
For use with Model 16 or Mainframe Computer 
26-6050 S620 

TRS-80 

MODEL II 


NEW LOW PRICE! ONLY S299j 

1 DRIVE EXPANSION S1049" 

2 DRIVE EXPANSION Sl ~49" 
J DRIVE EXPANSION S2049" 

HARD DISK DRIVES 

CAMEO SUBSYSTEMS 

DRIVE MOUNT ONE 
•Western Dynex D6222 Drive 
(5 mb Flxed/5 mb Removable) 
Controller , Adaptor and Cables 

1010 SUBSYSTEM 
• Data Per ipheral Lynx Drive , 
(1 0 mb Removable Winchester) 
Controller, Adaptor and Cables 

1040 SUBSYSTEM 
• Data Peripheral Puma Drive 
(40 mb Fixed Winchester) 
Controller, Adaptor and Cables 

1020 SUBSYSTEM 
• 2 Data Peripheral Lynx Drives 
(20 mb Removable Winchester) 
Controller, Adaptor and Cables 

10~0 SUBSYSTEM 
•Data Peripheral Lynx and Puma Drive 
(40 mb Flxed/10 mb Removable) 
Controller, Adaptor and Cables 

S499~­

S499~­

S~99~­

S799~­

S899~­

-EXTRA DRIVES­


WESTERN DYNEX D622 S449~ 


DATA PERIPHERAL LYNX SJ99~ 


DATA PERIPHERAL PUMA S499~ 


RADIO SHACK 

8.4 MEGABYTE 

SYSTEM $4040 

NEW\ 
HARD DISK SYSTEM 

FOR MODEL Ill/I 
PRIMARY DRIVE S2J9~­126-1130> 

SECONDARY DRIVE (26-1131> S189~­

MULTIPLEXORS 
MX200-2 PORT 

MULTIPLEXOR S49j 
(Cables and Adaptors Not Included) 

MX400-4 PORT 
MULTIPLEXOR S7~0 



GAME 

r ~J 
LOAD 80 

Generate mazes for games or graphics. 

Kwikmaze 
Dan Rollins modifications which make the 
370 N. Cerritos computer run faster. But even 
Apt. 15-A with all these speed-ups, a maze 
Azusa, CA 91702 like that shown in Fig. 1 will take 

as long as five minutes to com­
plete! Basic is just too slow for 
generating mazes. 

Maze generating programs Assemb ly-language coding 
operate very slowly. I have is ideal fo r this application . The 

faced this fact ever since my maze in Fig. 1 did not take 3-5 
first attempts at making mazes minutes to generate; Kwikmaze 
with a 4K Level I. Some drew i t i n less than four 
algorithms are faster than seconds. 
others, and there are specific 

Face That Assembly Language tricks which speed up Basic pro­

grams. There are even hardware Kwikmaze is my first fu ll-


Figure 1 

Program Listing 1 

00100 KWIKMAZE 
00 20 0 Th i s program crea t es a maze of vacying size on the 
00300 screen of you r TRS-88 . It requires input of the 
00400 height and width of the desi red maze . The height 
00500 must be in the range 3 >~ height •< 3l. The width 
00600 must be in t he range 3 >• wi dth •< 23. 
00600 
00900 To ac cess from BASIC, use : 

L1sling 1 ConJinues 

leng th Assembly-language pro­
gram. Writing and debugging 
an Assembly-language program 
can be a painful and time con­
suming task. If you plan to pro­
gram in Assembly language get 
a feel for the opcodes; know the 
Z80 chip's limitations. The ZBO 
Cookbook (Scelbi Publishers) is 
a good place to start. Learn your 
editor/assembler and debug­
ging programs and be comfort­
able using them. Study other 
people's code and learn how the 
CPU flags operate. Then write 
short, simple programs which 
you fully understand. 

In my case, I felt I knew mazes 
in and out. So th is was a logical 
choice for my mach i ne 
language debut. The algorithm 
for maze generation is straight­
forward : 

1) Determine height and 
width. 

2) Create a pair of pointers to 
keep track of the current ele­
ment (or cell) being accessed. 

3) In it ialize these pointers, 
randomly if desired. 

4) Check cells in four direc­
tions and determine which have 
not been accessed. 

5) If there is no move avail­
able, adjust the pointers unt il 
they are at a previously visited 
cell bordering an unvisited cell. 

6) Choose randomly among 
the bordering unvisited cells. 

7) Move the pointers to the 
new cell, creating an exit from 
the current cell and an entrance 
to the new one. 

8) Loop to step four until all 
cells have been visited. 

In Basic, the pointers usually 
access a two-dimens ional array, 
and the array elements are given 

values indicating doors in vari­
ous direction combinations. The 
array is then interpreted for the 
print routine. I wanted to see 
what was going on during pro­
gram execution so I chose to 
use screen memory as my array 
workspace. I also kept the walls 
two pixels wide for symmetry, 
making the maximum maze 31 
cel ls wide by 23 cells high (713 
cells). You can create much 
larger mazes-up to about 
10,000 cells-for a really im­
pressive printout to show your 
friends if you make some minor 
changes to the machine-lan­
guage program and add a print 
routine. 

How It Works 

Kwikmaze follows closely the 
algorithm outlined above. First, I 
determine the height and width 
of the maze and pass these from 
Basic as the USR argument. Us­
ing these values, the INIT por­
tion of the program calculates 
the minimum and maximum val­
ues tor the X and Y (horizontal 
and vertical) pointers-the 
borders of the maze. To deter­
mine the number of cells multi­
ply height by width . 

This routine is compli.cated by 
the fact that I wanted the maze, 
whatever its size, to be posi­
tioned directly in the center of 
the screen. I added and sub­
tracted offsets from the position 

The Key Box 

Basic Level II 
Model I or Ill 
16K RAM 
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11 8 50 . MILLST 
PRYOR , O K 74J 6 1 
(918) 8 25-4844 

ALL LIST E D PRICES REFLECT A 3 % CASH DISCOUNT C 0 .D AND CHA RGE O RD ERS ARE 3% MOR E PLEASE CALL FOR CU RR ENT 
SHI P PING C HARGES 

DISCOUNT SOFTWARE FOR THE TRS-80 
BEEF PROJECTION 
BEEF RATION 
DAIRY COW 
FEED LOT Mode ls I and Ill 

Model II 
FARM RECORD 
GOVERNMENT PROGRAM 
GRAIN STORAGE 
LOAN 
MACHINE COST 
RECORD MANAGEMENT 
ESTATE TAX 
FEED FORMULATOR 
PASTURE PROJECTION 

$20 .00 
$15.00 
$15.00 
$35 .00 

$100.00 
$35. 00 
$15 .00 
$15.00 
$15 .00 
$20.00 
$15.00 
$25 .00 
$35 .00 
$20.00 

H Al'IDWAllU: "'llOUl"'fMIEMU ,OR TME A80VE PROQl'IAMS ; CMlN IMVM l TRS-80 M o O• l l 01 
Ill ,.. ,, ,. • et<. 1 no on e chi ll. o..... , fG • M i>0e1 11 V1 • 110"1 ol 11'1• 1 00...1 o• ogru•u . 0 111 H add S!i 00 pet 
p10Qr1in JFH<I Ll)L Pro.gri m "dd Sl!I I 8uy 111 111 1 above orog ram1 and ,,.,., Otl'I more M ode l I 
t l'll CI Ill Vt• l •l)n1 Ol'lly \ 1!10 00 tS•v• SlOI M odtl 11V1r 11011.1 Oro t ~ Sl~ i s1 ..-1 S!>S J 

NEW DOS/80 2.0 

OR 


DOS PLUS }.4 

YOUR CHOICE, ONLY S1J9 

DOS PLUS 3.4 and NEWDOS / 80 2.0 are two of the mos t ' advanced 

op erat111g systems ever ava ilable for the T RS-80 . After spending 

thousands of do ll ars on your computer . why limit yourself by using an 

infe ri or operating system) Order Today ! ! 

RADIO SHAC K SOFTW AREM ODEL I, Il l 
Cassette Scripsit 26-1505 $34 .95 Scrips it Drctionary 26-1591 $131 .00 
Ca sse tte Portfolio 26-1506 $24 .95 Profr le Il l Plus 26-1592 $175.00 
Stock Pack 26- 1507 $44 .95 Desktop Plan -80 26-1594 $175.00 
Disk Mail ing List 26-155 1 $34 .95 Budget Mgmt 26· 1603 $22.00 
General Ledger I 26-1552 $87 .95 Adva nced Stat Analysis 26-1705 $39.95 
Inventory Co ntrol I 26-1553 $87 .95 
A ccts . Payable 26- 1554 $138 .00 
A cc ts Receivable 26- 1555 $138 .00 MODEL II 
D isk Payrol l 26-1556 $175 .00 Gen Ledger 1 Di sk 26-4501 $175 .00 
Bu si ness Ma il ing List 26-1558 $81.95 In ventory Mgmt. Sy stem 26-4502 $175 .00 
Profile 26-1562 $69 .95 M od I I Vis rcalc 26-4511 $263.00 
Scrips it 26-1 563 $87.95 Prof rl e I I 26-4512 $170 .00 
Vis icalc -Mod I 26-1566 $87 .95 Profrle I I Plu s 26-4515 $275. 00 
V isicalc -Mod Ill 26- 1569 $175 .00 M od I I Scr ipsit 2 .0 26-4531 $375". 00 
Project Manager 26-1580 S87.95 Scripsi t Dicti onary 26-4534 $175 .00 
Checkwriter 26-1584 $87 .95 In ventory M od 11 26-4602 $275 .00 
Super Scri psit 26-1590 $175.00 Order Entry ICS 26-4607 $465.00 

l CAM ES FOR THE COLOR COMPUTER l 
* New Release * 

O FFEN D ER 
W e bel ie ve lh1s is . w1th o u1 a doubl , th e most ad · 
.... aneed game for the color computer' In th is 
gam t> . you must tly a rescue m iss ion to save 
trapped hostage. Enemy ships tend to spirit 
aw•v hostages while you are not look ing If you 
bl.a st th e enem y and rescue the hostage. you are 
4 w,.uded bonus points A very fast pa ced ma ­
chine code game whi ch allows 1wo-d1mens1onal 
I lying via the 1oy ~t1cks Requi res 16K 
Cas seue Version S29 .95 
Disk Version $1 4.95 

Still A Big Favorite!! 
PACKET MAN 

The obrect of this machin e cod e game is to con ­
s um e ma ss quantitie s of dots befo re the little 
munchk1n s ea t you • Multitudes of these gam es 
were sold a t S24 95 BUT GUESS WHAT? The 
price has now dropped to only $21 .95! ! !! ! ! !! !! ! ! ! 

Other Favorites 

Moon Lander 

Meteroids 

Space Invaders 

$14.95 

$21.95 

$21.95 

* ATTENTION SOFTWARE AUTHORS * 

American Small Business Computers is one of the nation's largest suppliers and distributors of TRS-80 related soft ­
wa re. If you have a program which you would like to market, please contact Ms. Jeanie Phillips at A merican Sma l l 
Business Computers. She will test and eva luate each program received . If the program meets our high standards. an 
offer of acceptance, along with our terms, will be returned with the software. All types of games. business and scien ­
tific programs w ill be considered . Highest royalties are now being paid for Color Computer programs . 



of the center cell to define the 
borders of the maze. These 
borders are placed in a table and 
the IY index reg ister keeps track 
of their values. 

All cells are initialized to an 
" unvisited" cond ition by paint­
ing the screen white. The X,Y 
pointers are initial ized arbitrari ­
ly at t he very center of the maze. 

Steps 4-8 of the above algo­
rithm are t ied to the Set/Resell 
Point routine starting at line 
1360. Th is ro utine expect s the 
DE register pai r to contain an 
X,Y coordinate pai r. Depending 
on the ent ry poi nt , the routi ne 
either sets, resets or tests a pix­
el. Entry at Point returns the 
CPU flag Z if the coord inate is 
unlit and NZ if it is lit. Th is is a 
self-mod ifying program and is 
therefore unsuitable for ROM 
programming. 

Note that only two changes 
are needed for the rout ine to do 
its work on non-video RAM (for 
the larger mazes mentioned 
above or the ability to move a 
completed maze di rectly to the 
screen). Line 1680 loads DE with 
the start of video memory which 
is added to H L and used as a 
pointer to the screen byte to test 
or change. Change that line to 
load DE with a different memory 
page and the act ion wi ll take 
place without changing the 
screen. Line 1530 loads DE with 
64, the length of a line of screen 
memory. If you are creat ing a 
maze wider than 31 ce lls, in­
crease this value accordingly. 

FINDMV determines the pos­
sible directions of motion by 
pointing DE to a neighboring 
cell and calling Point. If, upon 
retu rn, the Z flag is set , then the 
cell has been visited and that 
direct ion is invalid. If the flag is 
NZ then the cel l has not been 
visited so the bit corresponding 
to the direct ion of the cel l being 
tested is set in the C register. At 
DONCHK the C register is 
tested. If it is sti l l zero, a scan 
rout ine is invoked until a valid di ­
rection is found. 

When at least one di rect ion is 
available (C register does not 
equal zero) then the MAKEMV 
routine is called. This rout ine 
chooses one of the valid direc­
tions randomly, using the Z80's 
re fresh register as a random 
number. A single bit in the A 
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Listing 1 Conrinued 
01000 UU ~ USR ( "'idth • 2 56 + he i ght ) 
0!l00 
01 200 A 713 cel l maze is created in less t han 5 secondsl 
01300 

7E00 01400 ORG 7E00H 
7E00 CD7F0A 01500 CALL 0A7FH ;get height ~ "'idth 
7E03 CBC4 01502 SET e , H 
7E05 CBC5 01504 SET 0,L ;must be ODD 
7E07 22A27E 01600 LO (HEIGHT) ,HL ;store them 

01 602 
01700 ;Enter hece to dcaw ma ximum siie ~aze (31 x 23) 
01702 

7E0A CD2l7E 01705 MAXSIZ CALL !NIT 1white-out screen and 
01710 ;intialize edges 

7E0D 2AA07E 01 7 1 5 MllIN LO HL , {COUNT) 
7E l 0 2B 01 720 DEC HL 
7Ell 22A07E 0172 5 LO (COUNT) , HL 
7El4 7C 0 1730 LO A,H ;check for finished 
7El5 85 01735 OR L 
7El 6 CA7D7E 01 7 40 JP Z, DONE : <<<MAI N loop EXIT 

01745 
7El 9 CDFC7E 01750 CALL FINDHV ;de t ermine possible moves 

01755 
7E I C CD667F 0 1760 CALL MllKEMV ;clear the cell & door 
7ElF lBEC 	 01765 JR MAIN ; loop till done 

01770 
01775 : 

7E21 21003C 01600 !NIT LO HL , 3C00H 
7E24 36 BF 01900 LO {HL) , 0BFH 
7E26 ll013C 02000 LO DE , JC01H 
7E29 0 1 H03 02100 LO BC ,1 023 
7E2C EDB0 02200 LDIR 1white- out t he screen 
7E2E ll2F00 02300 LO DE ,47 
7EJI 0660 02400 LO B, l 28 
7E33 CDA47E 02500 BL/INK CALL RESET 
7E36 14 02600 INC D 
7E3 7 !0Fll 02700 DJNZ BL ANK ;blank bottom li ne 
7E39 FD2!9C7E 02800 LO IY , EDGTBL ; point to edge table 
7E3D 3AA37E 02900 LO A , (WIDTH) 
7E40 Jo 0 3 000 DEC A 
7E4l CB27 03100 SL/\ A 
7E43 47 03200 LO B,A 
7EH JEJF 03300 LO A,63 
7E46 90 03400 SUB B 
7E47 FD7700 03500 LO ( IY+0) ,A ;calculate WEST edge 
7E4A JE]F 03600 LO A, 63 
7E4C 60 03700 ADD A,B 
7E4D FD770l 03800 LO (IY+l) ,A EAST edge 
7E50 3AA27E 03900 LO A, (HEIGHT) 
7E53 Jo 04000 DEC A 
7E54 47 04 1 00 LO B,A 
7E55 3El7 04 200 LO A, 23 
7E57 90 04300 SUB B 
7E56 FD7702 04 400 LO (IY+2) ,A ;calculate NORTH edqe 
7E5B 3El7 04500 LO A, 23 
7 E5D 60 04600 ADD A, B 
7E5E FD7703 04700 LO (IY+3) ,A ; SOUTH edg e 
7E6l 2AA27E 04600 LO HL, (HEIGHT) : H width , L • height 
7E64 45 04900 LO B, L 
7 E65 5C 05000 LO E , ll 
7E66 1600 05100 LO 0,0 
7E66 62 05200 LO H, D 
7 E69 61\ 05300 LO L,D 
7E6A 19 05 400 LOOP! ADD HL,DE :COUNT • HEIGHT • WI DTH 
7E6B l0FD 	 05500 DJNZ LOOP ! 
7 E6D 22A07E 05600 LO (COUNT) , HL ;calculate f of c e l l s 
7E70 l63F 05700 LO o,6 3 
7E72 IE! 7 0 5800 LO E, 23 1start in cen t er of screen 
7E74 CDll47E 05900 CALL RESET 
7E77 14 06000 INC D 
7E76 COA47E 06100 CA LL RESET 
7E7B 15 06200 DEC D ;clea r start i ng cell 
7E7C C9 06300 RET ;back to HAIN loop 

06400 
06410 

7E7D 1600 06500 DONE LO D,0 ;d raw entrance and exit 
7E7F FD5E03 06600 LO E, (IY+3) 
7E62 CDA47E 06700 DLOOPl CllLL RESET 
7E85 1 4 06800 INC D 
7E66 7A 06900 LO A, D 
7EB7 FOBE00 07000 CP {IY+O) 
7E6A 20F6 07100 JR NZ,DLOOPl 

07200 

7EBC l67 F 07300 LO D, 127 

7EBE FD5E02 07400 LO E , ( IY+2) 

7E91 CDA47E 07500 DLOOP2 CALL RESET 

7E94 15 07600 DEC D 

7E95 7A 07700 LO A,D 

7E96 FDBE0! 07800 CP ( IY+ l ) 

7E99 20F6 07900 JR NZ , OLOOP2 

7E9B C9 	 08300 RET ; <<<<<<< program EXIT 

08305 ;back t o BASIC 
08400 
08500 ;Following addresses are used only by t he pro gr am. 
08600 


7E9C 03 08700 EDGTBL DEFB 3 :XMIN 

7E9D 7B 08 80 0 DEFB 123 ;XMAX 

7E9E Ol 08900 DEFB l ;YMIN 

7E9 F 20 09000 DEFB 45 ;YMAX 

7EAO CA02 09100 COUNT DEFW 714 


09200 
09300 ;These addresses must be supplied by the us e r 
09400 via the USR() ocgument un l ess entry ot llAXS IZ 
09500 

7E112 17 09600 HEIGHT DEFB 23 ;maximum height and wid th 
7El\3 IF 09700 WIDTH DEFB 31 

09600 
09900 ; SET/ RESET/ POINT ROUTINE 
10000 ; Atent ryD=X,£ 
10100 ; if entry at POINT, Z flag is S£T if pix e l NOT l it 
10200 

7EM 3EB6 10300 RESET LD A, 86H 

7EA6 1806 10400 JR PLOT 

7EllB 3EC6 10500 SET LO A , 0C6H 

7EM 1602 10600 JR PLOT 

7EAC 3E46 10700 POINT LO A,4 6H 

7EAE 32E47E 10800 PLOT LO (OPCODE) , A 


Usling 1 Cont11lU(!S 



Listing 1 Conrinued 

7E8l CS 
7EB2 ES 
7EB 3 OS 
7EB 4 0E0l 
7EB6 CB3A 
7EB8 3801 
7EBA OD 
7EB8 6A 
7£BC 2600 

7EBE 78 
7E8F 114008 
7EC2 87 
7EC3 EDS2 
7ECS C603 
7EC7 0603 
7EC9 19 
7ECA FE03 
7ECC 30F9 
7ECE C827 
7ED0 81 
7EDl 47 
7ED2 CB20 
7ED4 C820 
7ED6 CB20 

7ED8 ll003C 
7£08 19 

7EDC 3AE 47E 
7EDF 80 
7EE0 32E4 7 E 
7EE3 CBC6 
7EE4 
7EES 01 
7EE6 El 
7EE7 Cl 
7EE8 C9 

7EE9 EOSF 
7EEB E60F 
7EED 47 
7EEE 3E02 
7EF0 CB2F 
7EF2 3002 
7EF4 CBDF 
7EF6 10F8 
7EF8 Al 
7EF9 28EE 
7EF8 C9 

7EFC 62 
7EFD 68 
7EFE 0uo 
7F 00 78 
7F01 FDBE02 
7F0 4 280A 
7F06 10 
7F07 10 
7P08 CDAC7E 
7FOB SD 

7F~C 28~2 
7FOE CBCl 

7Fl0 78 
7Fll FD8E03 
7Fl4 280A 
7Pl6 lC 
7F l 7 lC 
7Fl8 CDAC7E 
7Fl8 SD 
7FlC 2802 
7FlE C8Dl 

7F20 7A 
7F21 PD8E00 
7P24 2808 
7P26 0604 
7F28 57 
7F29 CDAC7E 
7F2C S4 
7P2D 2802 
7F2F C8D9 

7F31 7A 
7F32 FD8E01 
7P3S 2808 
7F37 C604 
7F3 9 S7 
7F3A COAC7E 
7F3D 5 4 
7P3E 2802 
7F4B CBC9 

7F 42 79 
7F 43 87 
7FH c0 

7F 45 7A 
7F46 C60 4 
7F 48 57 
7F 49 FD7E01 
7F 4C BA 
7 F4D 30 10 
7F 4F FD56 00 
7P52 78 
7F53 C602 
7F5S SF 

13 80 0 SKP6 LO A, (OPCODE ) 
13900 ADD A,B 
1400 0 LO (OPCODE) ,A 
14100 SET O, (HL) 
14200 OPCODE EQU S- 1 
14 300 POP DE 
14400 POP HL 
14500 POP BC 
14600 RET 
14700 : 
14 800 ; t his rout i ne expects C register 
14900 : 8• WEST 4• SOUTH 2eEAST ! • NORTH 

;set up SIDE- OFFSET value 
;divide X by 2 

~remaindec? Pixel on RIGHT if so 
else OFFSET • 0 :pixel on LEFT 

;get Y ordinote 

;clear carry for SBC 

; divide Y value by 3 
;adjust screen ptr up 64 
;until it won't go again 

;mult remainder by 2! A• 0,2,4 
;add SIDE-OFFSET: A • 9 , 1,2 , 3 , 4 , S 

;get value for opcode 

'HL -> BYTE to change 

;this is changed during 
; execut i on . 

to hold bits 
(and combinations). 

150 00 RE'l'llRNS A = random di rection of entry possibilities 
15100 
152 00 
153 00 
15 400 
15500 
1S60 0 
1S700 
1S800 
1 S900 
16 000 
1 6100 
16200 
16300 
16 400 
17100 
17200 
17300 
174 00 
17500 
17608 
17700 
17800 
17908 
1 8000 

1 8100 
18200 
18300 
184 00 
18500 
18600 
18700 
1 8800 
18900 
19000 
19100 
19200 
19300 
1 9 480 
19500 
1 9600 
1970 0 
19800 
19900 
20000 
28100 
29200 
20380 
2040 0 
20 500 
20600 
20700 
20890 
20900 
21090 
21100 
21200 
21300 
21490 
21 500 
21600 
21605 
21700 
21 890 
21909 
22000 
22100 
22200 
22300 
22 400 
22500 
22600 
22700 

RNDNUM 

RSHIFT 

RSKP 

FINDMV 

CHKNTH 

CHKSTH 

CH KWST 

: 
CHKEST 

DONCHK 

SCAN! 

LO 
AND 
LO 
LO 
SRA 
JR 
SET 
DJNZ 
AND 
JR 
RET 

LO 
LO 
LO 
LD 
CP 
JR 
DEC 
DEC 
CALL 
LO 

JR 
SET 

LO 
CP 
JR 
INC 
INC 
CALL 
LO 
JR 
SET 

LO 
CP 
J R 
SUB 
LO 
CALL 
LO 
JR 
SET 

LO 
CP 
JR 
ADD 
LO 
CALL 
LO 
JR 
SET 

LD 
OR 
RET 

LO 
ADD 
LO 
LO 
CP 
JR 
LO 
LD 
ADD 
LO 

A,R 
15 
B,A 
A, 2 
A 
NC,RSKP 
3 , A 
RSHIFT 
C 
Z, RNDNUM 

H, D 
L,E 
C , 0 
A,E 
(IY+2) 
Z , CHKSTH 
E 
E 
POINT 
E,L 

Z , CHKSTH 
0,c 

A,E 
(IY+3) 
Z, CHKWST 
E 
E 
POINT 
E , L 
Z, CHKWST 
2 , C 

A, D 
(IY+0) 
Z , CHKEST 
4 
D,A 
POINT 
D,H 
Z, CHKEST 
3,C 

A, D 
(IY+l) 
Z , DONCHK 
A, 4 
D, A 
POINT 
O, H 
Z,DONCHK 
l,C 

A,C 
A 
NZ 

A,D 
A, 4 
O,A 
A, (IY+l) 
D 
NC , SCAN2 
O, (IY+O) 
A,E 
A,2 
E, A 

;REFRESH register is random 

;is cesult a valid direction? 
:no , get anothec 
;yes , pass it to caller 

;COPY X,Y INTO HL 

;'i • MINIMUM ? 

: yes , try SOUTH 


;no, check cell above 

; is cell •open • ? 


; no' try SOUTH 
;yes, set NORT~ bit in c 

; Y • YMAX ? 

1set SOUTH bit in c 

;X*'XH.lN? 

:set WEST bit in c 

1X • XHAX ? 

;set EAST bit in c 

;if C • e there was no move 

;at least l move possible 
so return to MAIN loop 

;no move , s can screen for opening 
;adjust x one cell WEST 

;if X > XMAX then 
x becomes XHIN 

; adjust Y SOUTH 

Listing 1 Con/inues 

reg ister, rotated a random 
number of times, is masked by 
the C reg ister. When the random 
bit is also on in the C reg ister, a 
va lid move has been deter­
mined. Otherwise the process 
repeats. The result Is very ran­
dom and makes any maze 
created unique. 

When a valid direction is 
found , MAKEMV simply resets 
the pixels between the current 
and new cells (makes a " door") 
and resets the two pixels which 
are the interior of the cell, 
leaving X,Y (the DE reg ister 
pair) po inting to the new ly 
created cel l. 

After each cell is created, the 
variable Count is decremented. 
When this counter goes to zero, 
the maze is finished . Control 
passes io Done wh ich resets 
lines leading into and away from 
the maze, creating the entrance 
and ex it. These cou ld be placed 
at any two parts of the maze as 
there is only one direct rou te 
between any two cells. I chose 
the bottom left and top right cor­
ners so they will be physical ly as 
far apart as possible. The return 
instruction at line 1080 is the ex­
it from the program. 

The Basic Program 

Program Listing 2 is one ex­
ample of how to use Kwikmaze. 
The first part of the program 
(lines 80- 150) reads the data 
lines and POKEs the machine 
code into place. The POKEs 
start at 32256 (?EOOH) and go to 
32692 (7FB48) so be sure to set 
memory size below 32256. Note 
that the data is in hexadecimal 
format. It is read as strings and 
interpreted as numeric bytes for 
the POKEs. This method saves 
typing. Also, you may use the 
data lines as a hex dump of the 
program for entry with Debug or 
other monitor. The drawback of 
the hex format is that the 
loading time is longer than for 
decimal data (30 seconds). A 
star flashes in the top left corner 
of your screen to show that all is 
well. 

Once the machine code is in 
place, you are prompted for the 
size of the maze. Width is the 
number of columns of cells 
across the screen, height is the 
number of rows from top to bot­
tom. The Basic program traps 
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1 090 0 
11000 
11100 
11200 
11300 
11400 
11500 
11600 
11700 
11800 
11900 
12000 
1 21 00 
12200 
1230 0 
1 2400 
12500 
1 2600 
1 270 0 
12800 
1 2900 
1 3000 
13 1 00 
13200 
13300 
13400 
1 3500 
13600 
13700 

SKP5 

DIV3 

PUSH 
PUSH 
PUSH 
LO 
SRL 
J R 
DEC 
LO 
LD 

LO 
LO 
OR 
SBC 
AD D 
SUB 
ADD 
CP 
JR 
SLA 
ADD 
LO 
SLA 
SLA 
SLA 

LO 
ADD 

BC 
HL 
DE 
c, l 
D 
C, SKPS 
c 
L , D 
H,0 

A, E 
DE,64 
/\ 
HL,OE 
A,3 
3 
HL , DE 
3 
NC,DIV3 
/\ 
A, C 
8 , /\ 
B 
8 
B 

DE , 3C00H 
HL,OE 

http:X*'XH.lN


errors. The first portion of the 
machine code also makes cer­
tain that the dimensions are odd 
to keep the maze centered in the 
screen. 

The routine at lines 180-430 
allows you to run a dot through a 
constantly changing maze. 
Starting at the entrance, press 
the arrow keys to move the dot. 
A new maze is created at ran­
dom intervals, so somet imes 
you will need to judge whether 
to retain your current position 
hoping the new maze wil l give 
easy access to the exit, or try to 
improve your position. You are 
scored according to the length 
of time needed to traverse from 
entrance to exit. 

If you are not interested in 
games, delete lines 180-440 and 
use: 

180 H = RN()120) +3 :W = RN()128)+ 3 
190 UU =USR(H +W" 256) 
200 FOR DELAY =1 TO 1000 :NEXT 
210 GOTO 160 

Kwikmaze is now a dazzling, 
hypnot ic display. • 

Dan Rollins is a numerical 
control machinist and a com­
puter science student at Citrus 
College. 

PD7E03 
BB 
3003 
PD5E02 
CDAC7E 
29El 
1896 

CDE97E 
CB4F 
2035 

Lisring 1 Continued 

7f56 
7F59 
7f5A 
7F5C 
7F5F 
7F62 
7F64 

7F66 
7F69 
7P6B 
7P6D CB57 
7P6P 2013 
7F71 CBSF 
7F73 201E 

7P75 lD 
7F76 CDl\47E 
7F79 14 
7F7A CDA 47E 
7P7D 10 
7F7E CDA47E 
7P81 15 
7F82 1 820 

7F84 l C 
7F85 CDA47E 
7F88 14 
7F89 CDA47E 
7FBC lC 
7F8D CDl\47E 
7F90 15 
7F 9l 181E 

7F93 15 
7F94 CDA47E 
7F97 15 
7F98 CDl\47E 
7F9B 
7F9C 
7F9F 
7FA0 

7FA2 
7FA3 
7Fl\4 
7FA7 
7FA8 
7FAB 
7FAC 

15 
CDA47E 
15 
180F 

14 
14 
CDl\47E 
14 
CDA47E 
14 
14 

7f/ID CDl\47E 
7PB0 15 
7PB1 COA47E 
7PB4 C9 
0000 
00000 TOTAL 

22800 
22900 
23000 
23100 
23200 
23300 
23400 
23500 
23600 
23700 
23800 
23900 
24000 
24100 
24200 
24300 

24305 
24310 
2 4315 
24400 
24500 
24600 
24700 
24800 
24900 
25000 
25100 
25200 
25300 
25400 
25500 
25600 
25700 
25800 
25900 
26000 
26100 
26200 
26300 
26400 
26500 
26600 
26700 
26 800 
26900 
27000 
27100 
27200 
27300 
27400 
27500 
27600 
27700 
27800 
27900 
28000 
28100 
28200 

ERRORS 

LD A, ( IY+3 ) 
CP E 
.m NC , SCAN2 ; if Y > YM.AX then 

SCAN2 
LO 
CALL 

E, I IY+2) 
POINT 

1 Y becomes YH IN 
; if cell is •aoorless• 

JR 
JR 

NZ,SCANl 
FINDHV 

, t hen t ry 
;else check 

another 
for moves 

MA!IEMV CALL RNDNUM ; return one of N, s, E, W 
BIT l,A 
JR NZ , EAST 
BIT 2 , A 
JR NZ,SOUTH 
BIT 3 , A 
JR NZ , WEST 

;each routine c l ea rs the •aoo r• from the current cell, 
;clears the new cell itself , and updates the X,Y pointer. 
: 
NORTH 	 DEC E 

CALL RESET 
INC D 
CALL RESET 
DEC E 
CALL RESET 
DEC D 
JR MMEXIT 

SOUTH 	 INC E 
CALL RESET 
INC 0 
CALL RESET 
INC E 
CALL RESET 
DEC D 
JR HMEXIT 

WEST 	 DEC D 
CALL RESET 
DEC D 
CALL RESET 
DEC D 
CALL RESET 
DEC D 
JR HJIEXIT 

EAST INC D 
INC D 
CALL RESET 
INC D 
CALL RESET 
INC D 
INC D 
CALL RESET 
DEC D 

MMEX!T 	 CALL RESET 
RET ; back to MAIN loop 
END 

110 *•* KWIKMAZE *•• 
120 *• 	by DAN ROLLINS *• 

30 •• 08/03/81 •• 
40 DEFINT A- Z 
50 CS•0 : /\DOR= 32256 '• 7E00 HEX • 
60 CLS :PRINT@ 472,"KWIKMAZE" :PRINT@ 533 ,"BY DAN ROLLINS" 
i~ ~RINT@ 973 , " LO/IDING MAC HINE CODE , PLEASE STANDBY" J 

• Routine converts hex DATA to decimal f or POK Bs 
• line 110 not needed when data is good
* line 120 is optional 

80 RE/ID A$ : Ir A$• "END" GOTO 150 
90 B$•LEFT$(A$,l) :C$•RIGUT$(A$ ,l) 
100 X•ASC(B$) - 48+(B$> "9") •7 :Y•ASC(C$)-48+ ( C$>"9' )*7 
lle CSi::CS+X+Y •* calculate checksum 
120 PRINT@ 0 , CHR$(32+(CS AND 1)*10) ; • • blink star 
130 POKE /IDDR,X• l 6+Y :ADDR• /IDDR+l 
140 GOTO 80 
150 IF CS< > 6330 CLS :PRINT" ** B/ID DATA ••• :END 
169 POKE 16526 , 0 : POKE 16527, 126 
170 ' • 	 disk users erase to here -> DEFUSRB• &H7EBB 
180 CLS : INPUT' HEIGHT OF HAZE (3 - 23 ) • ;H 
190 IF H<3 OR H>23 THEN 180 ELSE H=INT(H/2) *2+1 
200 INPUT "WIDTH OF MAZE (3 - 31) ";W 
210 IF W<3 OR W>31 THEN 200 ELSE W•INT(W/2) *2+1 
220 X•l · : Y•22 + H : SC=0 : 0•0 
230 UU=USR(W '* 256 + H) ' • draw a maze 
240 FOR J • l TO RND(H+V) +25 
250 GOSUB 340 : IF D•l LET J=l01 exit loop gracefully 

1 *260 NEXT J 	 when dot at maze exit 
270 IF D<>l THEN 230 
280 CLS 	 : PRINT " YOUR SCORE IS •• > " ;SC 
290 PR! NT@ 960, "HIT <ENTER> TO Pt.AY AGAIN": 
300 K$•INKEY$ : FOR DELAY=! TO 59 :NEXT 
310 PRINT@ 964," ": :FOR DELAY•! TO 50 : NEXT 
320 IF K$•CHR$ ( 13) THEN 180 ELSE 290 

3 30 '• move the dot 

340 RESET(X,Y) : RESET(X+l ,Y ) :FOR OELAY • l TO 15 :NEXT 
350 SC• SC+l : AR• PEEK(l4400) 
360 Xl • O :Yl• 0 
370 IF AR AND 8 THEN Yl=-1 
300 IF AR AND 16 THEN Yl•l 
390 IP AR AND 32 THEN Xl•-2 

Program Listing 2 

400 IF llR AND 6 4 THEN Xl • 2 
410 IF POINT(X+Xl,Y+Yl) THEN SET(X , Y) :SET(X+l,Y) :RETURN 
420 X• X+Xl : Y•Y+Yl :SET(X , Y) :SET(X+l,Y) 
430 IF X> l 23 THEN D•l 
440 RETURN 
999 ' 

The program loads from 7E80H to 7FB 4H 
** Ent r y at 7E90H from BASIC : USR(W"256+H)
** Entry at 7E93H expects ~ L•height, H•wid th ** 
•• Entry at 7EOA draws largest (3lx23) maze 
* 7E00H 

1900 DATA CD,7P , 0A , CB ,C4, CB,C5 , 22 ,A2,7 E,CD , 2l,7E,2A,A0,7E 
1918 DATA 28 , 22 , AO, 7E, 7C 1 BS, <;A, 70 , (E , CD , FC, 7E ,CD,6 6 , 7F, 18 
1020 DATA EC , 21 ,00, 3C,36 , BF ,ll,91,3C,91, FF,03 , BD,B6, l l, 2F 
1030 DATA 00,06,80,CO,A4,7E,14,18,FA,F0,21,9C,7E,3A,A3,7E 
1040 DATA 3D,CB,27,47,3E,3P,99,FD,77,00,3E,3F,8B,FD,77,8l 
1045 '* 7E50H 
10 ~0 DATA 3A,A2 , 7E , 3D ,4 7 , 3E , 17 ,9 0 , PD ,77 , 02 , 3E ,17,80, FD, 77 
1060 DATA 03,2A,A2 , 7E ,4 5 , SC ,16,00, 62 ,6A,19, 10, F0,22 , AB , 7E 
ie1e DATA 16,Jr,1e, i 1 , co , A4, 1e , 14 ,co,"', 7E, is , c 9, 16 ,ee, FD 
1089 DATA SE,03 , CD,A4, 7E , 14, 7A , FO ,BE,00,29, F6, l6, 7F , FD,S E 
1090 DATA e2 , co , A4, 7E ,1 5 ,7 A,FO , BE ,O l,20,F6, C9,03,7B,91,20 
1095 '* 7EA0H 
ll90 DATA CA,02 ,17 ,lF , 3E, 86, 18 ,06 ,3E,C6 ,18 ,02 ,3E, 46, 32 , E4 
1110 DATA 7E , C5 , E5 , D5 ,0 E,01, CB,3A,38 ,9 l ,0D, 6A ,26,00, 7B ,l l 
1120 DATA 40,90,B7,ED,52,C6,93,06,93,19,FE,03,39,F9,CB, 27 
113e DATA 81, 47 ,cs,29,CB, 28 ,co, 20 , 11, 90,JC, 19 , JA , E4, 7£, 80 
1 ~40 DATA 32 , E4, 7E , CB , C6 ,01, El , Cl , C9 ,ED,SF ,E6 ,er ,47' JE, 02 
1145 ' ' 	 7EE0H 
1150 DATA CB, 2F , 39 ,02, CB , OF , 10,FB,Al, 28,EE,C9 ,6 2 ,68 , 0E,00 
1160 DATA 78, FD , BE ,02 , 28, OA , lD, 10 , CO ,AC , 7 E, SD , 28 ,02 ,CB , Cl 
1170 DATA 78 , FD ,B E, 03 / 28, BA, l C 1 lC ,CO ,AC , 7 £, 50, 28 ,02 ,CB ,Ol 
1189 DATA 7A ,F D, BE ,8 S, 28,0B,06 , 04,S7,CD,AC,7E,54,28,02,CB 
1190 QATA o9 , 7A , Fo , BE , 01 , 2e, ee , c6 , 94 , 57 , co , AC, 7E , 54 , 28 ,0 2 
119 5 ' * 7F49H 
1299 DATA CB,C9,79 , B7 , CB , 7A,C6 ,94, 57 , FD , 7E ,01, BA ,39,1B, FD 
1210 DATA S6,99,7B,C6 , 02 , 5P,FD , 7E , 63,BB , 30 ,93, FO , SE ,S 2, CD 
1220 DATA AC,7E,20,El,18,96,CO,E9,7E,CB,4F,20,35,CB,S7,20 
1230 DATA 13,CB, SF , 29 , lE , lO,CO ,A4 1 7E , 14, CD ,A 4,7 E,lO,CD,A4 
1240 DATA 7E , 15 , 18 , 2D ,1 C,CD, A4 ,7 E, 14, CD,A4 ,7 E, 1C , CO , A4 , 7E 
124 5 " 	 7P90H 
1250 DATA lS , 18 ,lE, 15,CO,A4 , 7E , 15 , CO ,A4,7E, l5,CD , A4 ,7 E, lS 
1260 DATA 18, BF, 14 1 14 ,CO ,A4 1 1£ 1 14 ,CO ,A4, 7£ 1 14 1 14 , CO, A4 1 1 £ 
127 e DATA 15 ,co, A4 , 7£ , c9 
1280 DATA ENO 
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The VERSABUSINESS™ Series 

Each VERSABUSINESS module can be purchased and used independently, 


or can be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES"" $99.95 
VERSARECEJVABLESN is a complete menu·driven accounts receivable, invoicing, and 
monthly statement-generating system. It keeps track of all information related to who 
owes you or your company money, and can provide automatic billing for past due ac· 
counts. VERSARECEJVABLES• prints all necessary statements, invoices, and summary 
reports and can be linked with VERSAlEDGER II'" and VERSA INVENTORY'". 

VERSAPAYABLES"" $99.95 
VERSA PAYABLES• is designed to keep track of current and aged payables, keeping you 
in touch with all information regarding how much money your company owes, and to 
whom. VERSAPAYABl..ES" maintains a complete record on each vendor, prints checks. 
check registers, vouchers, transaction reports, aged payaoles reporlli, vendor reports, 
and more. With VERSA PAYABLES•, you can.eve11. let your computer automatically select 
which vouchers are to be paid. 

VERSAPAYROLL"" $99.95 
VERSA PAYROLL• is a powerful and sophisticated, but easy to use payroll system that 
keeps track of all government·required payroll information. Complete employee records 
are maintained. and all necessary payroll calculations are performed automatically, with 
totals displayed on screen for operator approval. A payroll can be run totally, automati­
cally, or the operator can intervene to prevent a check from being printed, or to alter 
information on it. If desired. totals may be posted to the \IERSAlEDGER tr• system. 

VERSAINVENTORY'" $99.95 
VERSA)'IVENTORr is a complete inventory control system that gives you instant access 
to data on any item. VERSAINVENTORV- keeps track of all information related to what 
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and P.rint 
invoices directly or to link with the VERSARECEJVABLES• system. VERSAINVENTORV- pnnts 
all needed inventory listings, reports of items below reorder point, inventory value re· 
ports, period and year·to-date sales reports, price lists, inventory checklists, etc. 

50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 .,.g 

VERSALEDGER II'" $149.95 
VERSALfoGER II'" is a complete accounting system that grows as your business 
grows. VERSA LEDGER Ir " can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 

• 	VERSA!..EDGER II'" gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system), 

• stores all check and general ledger information forever, 
• prints tractor.feed checks, 
• handles multiple checkbooks and general ledgers, 
• prints 17 customized accounting reports including check registers, 

balance sheets, income statements, transaction reports, account 
listings, etc. 

VERSA!..EDGER If" comes with a professionally·written 160 page manual de· 
signed for first-time users. The VERSA LEDGER tr• manual will help you become 
quickly familiar with VERSA!..EDGER tr•, usi ng complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 

SATISFACTION GUARANTEED! 
Every VERSA BUSI ESS'• module is guar:rnteed 1oou1perform all 01her compelilive sys1ems. 
and 21 1a f r~1ion of their cost . If you .lre not SCtlisfied u.i1hany VERSA BUSINESS"• module, you 
may re l urn 1t wi1hin 30 days for a refund. Manuals for any VERSA.BUSINESS'• module may be 
purchased for $25 each, crediled toward a later purchc.ue of 1ha1 module. 

To Order: 
Write or call Toll-free (800) 431·2818 
(N.Y.S. residents call 914-425·1535) 

• add SJ for shipping in UPS areas • add $5 10 CANADA or MEXICO 
• add $4 for C.0. 0 . or non-UPS areas • add proper postage elsewhere 

DEALER INQ UIRI ES WELCOME '$ - . . _ ~ 
Al l ptices and specifications subject to change I Del.very sub,ec1 to ava1lab1hty . 

• IRS.so is a rrademark of the Radio Shack Division of Tandy Ccrp .. •APPLE L. a trademark of Apple Corp. · "IBM is a tradomarl< of ISM Corp. • "OSBORNE 15 a irodemark of Osborne Corp. 
"CP/M is a 1rod..,..rk of Oigilal Rcsearch · •XEROX IS a lrademark of Xerox Corp. 

http:purchc.ue


*THE ULTIMATE PERSONAL CHECK REGISTER 

*A PROFESSIONAL ACCOUNTING SYSTEMVERSACJ 
* A PERSONAL FINANCIAL MANAGER 

* A 	SMALL BUSINESS ACCOUNTING SYSTEMLEDGER II 
* A 	COMPLETE GENERAL LEDGER 

1~®ml i7@[!1Jill 'll'illf;H:J()Y · @[ID~~ 0, 00 !. ODO 1011J' 11[,, • fil[p[p~~ Oni-~ • flJ3o!Dlo 't!< • ill~[XJ@)]~ • ffi'ITfilillOIZI 
IP~1mrn i3 • ®@rn®rnrm~ • fil~~ !Dln©rn®@®~'IT rnfil@D© ©®~lfJOO'IT~rn@ 

'TRS-80 is a trademark of Tandy Co!Jl . - ·APPLE is a trademark of Apple Corp. · 'l.B.M. is a trademark of 1.8.M. CO!Jl . · ·xEROX is a trademark of Xerox Corp. 
·ATARI is a trademark of Atari Inc. · 'OSBORNE is a trademark of Osborne Corp. -·PET and CBM are trademarks of Commodore Corp. 

li()W IT W()~l\S •••• 
VERSALEDGER II is a complete accounting system that grows as you or your business grows. To start, your VERSA­
LEDGER II acts as a simple method of keeping track of your checkbook. Just enter your check number, date and 
whom the ch!i!ck is made out to. As you or your bus iness grows, you may add more details to your transactions . .. . . 
account number, detailed account explanations, etc. 1 

• 	 VERSALEDGERll I 
• 	 VERSALEDGER II is an expanded and enhanced version or our o riginal VERSALEDGER. I 


I 

• 	 VERSALEDGER II gives you an instant cash balance at anytime. (IF YOU WANT IT TO) \ 


"°"'o' -~ I
• 	 VERSALEDGER II can be used as a small personal checkbook I 
register. (IF YOU WANT IT TO) I 

I 
• VERSALEDGER II can run your mill ion dollar corporation. (IF YOU o~~ \ 

WANT IT TO) I 

• 	 VERSALEDGER II prints checks. (IF YOU WANT IT TO) I 
I ~------- \_,

• 	 VERSALEDGER II stores all check in formation forever. (IF YOU I 

I
WANT ITTO) 
I 

q\ ? \,.
• 	 VERSALEDGER II can distribute one check to mult iple expense I o · i & ­

accounts. (IF YOU WANT IT TO) \ ,,,, 1 \0~~ ~ - - - - SPECIAL
\ 
• 	 VERSALEDGER II can handle more than one checkbook . (IF YOU \ 

I 
\ 

WANT IT TO) 	 INTRODUCTORY 
• 	 VERSALEDGER II can be used to replace a general ledger. (IF ' - -- PRICE 


YOU WANT IT TO) 


• 	 VERSALEDGER II prints balance sheets and income statements. $149.95 
(IF YOU WANT IT TO) 

• 	VERSALEDGER II can interact with any of the other four modules ($199.95 after Dec. 31, 1982) 
of the VERSABUSINESS SYSTEM. 

• 	 VERSALEDGER II comes with a professionally wr itten manual !created for the first-lime computer user) . which includes sample report print­
outs. 


.. 
• 	 VERSALEDGER II HAS AN ALMOST UNLIMITED CAPACITY . 

( 300 checks per month on si ng le density 5 y, .. disk drives s•Jch as the TRS-80 Model I) f?,OP,q checks per month on the TRS-80 Model II) 
( 500 checks per month on the Apple II ) t3000 checks per month on single density 8" CP/M) 
(2400 checks per month on .the TRS-80 Model 111) (a lmost unlimited capacity on hard disk drive) 

• 	 VERSALEDGER II OUTPERFORMS ALL OTHER COMPETITIVE SYSTEMS NOW AVAILABLE TO MICROCOMPUTER USERS, AT A FRAC­

TION OF THE COST (AND WE OFFER A 30-DAY MONEY BACK GUARANTEE TO BACK UP OUR CLAIM!) 


- CAN BE USED WITH 1 or MORE DISK DRIVES with 48K ­

ALSO AVAILABLE: VERSARECEIVABLES, VERSAPAYABLES, VERSAPAYROLL, and VERSAINVENTORY 

NEW TOLL-FREE 

ORDER LINE 50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 10977 
 (OUTSIDE OF N.Y. STATE) 

* AOC $3.00 FOR SHIPPING IN UPS AREAS (800) 431-2818* AOC $4.00 FOR C.0 .0 . OR NON-UPS AREAS 
ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE 

DELIVERY SUBJECT TO AVAILABILITY 
* AOC $5.00 TO CANADA ANO MEXICO 
* AOC PROPER POSTAGE OUTSIDE U.S., CANADA & MEXICO 



Tti~ CULL~CTU~! 

* THE ULTIMATE ACCOUNTS RECEIVABLE SYSTEM 


VERSA00 

RECEIVABLES 

*HANDLES ALL ACCOUNTS RECEIVABLE FUNCTIONS 

* 	 QUICK PERIODIC SUMMARIES AND REPORTS 

*PERFECT FOR PERSONAL OR BUSINESS USE 

*EXPANDS TO HANDLE LARGE CORPORATE 
RECEIVABLES 

~®ill W@[UJ[Kl TI'ill@ 0 ffi®l'.'l [U]@@rno. Dv 009 ODDv 11[~ • /1\[11rmrn~~ • [L~tl ~ • )i1\~ffi®);:(~ • 11\'U'filmlD~ 
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'TRS·BO is a trademark of Tandy Corp. · 'APPLE is atrademark of Apple Corp. · 'IB.M. is atrademarkof l.B.M.Corp.· 'XEROX is atrademark of Xerox Corp. · 'ATARI is alrdemark of Atari Inc. 
·osBORHE is a trademark of Osborne Corp. · ·m and CBM are trademarks of Commodore Corp . 

li()W IT W()l2~~ • •.•• 
VERSARECEIVABLES is a complete menu driven accounts receivable system . It keeps track of all 
information related to who owes you or you r company money. It prints all necessary statements, 
invoices and all summary reports to keep you in tou ch with the flow of money owed to your com­
pany. In short , VERSARECEIVABLES is a complete invoicing and monthly statement generating 
system wh ich keeps trac k of current and past due receivables. 

• 	 VERSAR ECEI VABLES invoices your customers. (IF YOU WANT IT TO) 

• 	 VERSARECEIVAB LES pri nts customer mailing labels. (IF YOU WANT IT 

TO) 


• 	 VER SARECEI VABLES generates monthly (or periodic) statements at 

any time. (IF YOU WANT IT TO) 


• 	 VERSARECEI VAB LES uses commonly available preprinted statements 

and invoices. (IF YOU WANT IT TO) 


• 	 VERSARECEIVABLES allows partial paymen ts on open invoices. (IF 

YOU WANT IT TO) 


• 	 VERSARECE IVABLES prints out all commo nl y used ACCOUNTS 

RECEIVABLE reports to give you a total picture of money owed to you r 

company. (IF YOU WANT IT TO) 


• 	 VERSARECEIVABLES keeps a history of each account , both current and 

aged . (IF YOU WANT IT TO) 


• 	 VERSAREC EIVABLES is idea l for doctors, lawyers. small and large 

businesses. 


• 	 VERSARECEIVABLES HAS AN ALMOST UNLI MITED CAPACITY .. .. 
400 customers and transac tions per month on si ngle density 5' ," disk drives such as the TRS-80 Model I 
600 per month on th e APPLE II 

2400 per month on the TRS-80 MODEL I It 3000 per month on single density 8" CP/M 
6000 per month on the TRS-80 MODEL II Almost unlimited on hard disk drive systems 

Above capacit ies are es timates and depend o n the customer- l ra nsaction mix and the amount or disk space available. 

INTRODUCTORY PRICE 

$99. 95 

VERSARECEIVABLES HAS BEEN CREATED 

WITH THE FIRST TIME COMPUTER USER IN MIND 


~ NEW TOLL-FREE 
~ 

ORDER LINE 
50 N. PASCACK ROAD 

!OU TS IDE OF NY STATE )SPRING VALLEY, NEW YORK 10977 HOUR '~/ 
ADD SJ.OD FOR SHIPPING IN UPS Af\E AS (800) 431-2818 	 24 ORDER ( ~ · 
ADD $4 .00 FOR C.0 .D. OR NON·UPS AREAS LINE 
ADD S5.00 TO CANADA AND MEXICO 

ADO PROPER POSTAGE OUTSIDE OF U.S .. 
 •• • ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE • •• 

DELIVERY SUBJECT TO AVAILABILITY (914) 425-1535CANADA ANO MEXI CO 



li()W MU~li M()~I:~ ()() ~()U ()WI:? 

*THE ULTIMATE ACCOUNTS PAYABLE SYSTEM 


VERSA00 

PAYABLES 
*HANDLES ALL ACCOUNTS PAYABLE FUNCTIONS 

* 	 QUICK PERIODIC SUMMARIES AND REPORTS 

* PERFECT FOR PERSONAL OR BUSINESS USE 

*EXPANDS TO HANDLE LARGE CORPORATE PAYABLES 

~®ill \'/®OOill 'ITill®0ffiOO~ ~@rnrn~ av 009 000 ~ TI® • ffi!P[mrn~ • O"rn"~"~ • l~irnffi®ill~ • fil'IT filill O~ 
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'TRS-80 is atrademark of Tandy Corp. • "APPLE is allademark of Apple Corp. - '1.8 .M. is a llademark of 1.8.M.Corp.· 'XEROX is allademark of Xerox Corp. · "ATARI is atrademark of Atari Inc. 
"OSBORNE is a trademark of Osborne Corp. • 'PET and CBM are trademarks of Commodore Corp . 

ti()W IT W()t21\§ ••• 
VERSAPAYABLES is a complete menu driven accounts payable system. It keeps track of all 
information related to how much money you (personally) or your company owes. It prints all 
necessary checks and statements on easily obtainable tractor feed forms (or on plain paper). 
Prints all summary reports to keep you in touch with the flow of money going out of your hands (or 
leaving your company) . In short , VERSAPAYABLES is designed to keep track of current and aged 
payables. The system maintains a complete record of each vendor, helps determine wh ich trans­
actions to pay by due date within certain cash requirements and prints checks automatically with 
a detailed check register. 

• 	 VERSAPAYABLES prints out your checks. (IF YOU WANT IT TO) 

• 	 VERSAPAYABLES pri nts out a detailed check register. (IF YOU WANT IT 

TO) 


• 	 VERSA PAYABLES allows for full or partial payments. (IF YOU WANT IT 

TO) 


• 	 VERSAPAYABLES prints out vendor mailing labels. (IF YOU WANT IT 

TO) 


• 	 VERSAPAYBLES prints out all commonly used ACCOUNTS PAYABLE 

reports to give you a total picture of money you or your company owes. 

(IF YOU WANT IT TO) 


• 	 VERSAPA YABLES integrates with VERSALEDGER. (IF YOU WANT IT 

TO) 


• 	 VERSAPAYBLES HAS AN ALMOST UNLIMITED CAPACITY . .. . 

400 vendors and transactions per month on sin lge density 5'1!' disk d rives such as 

the TRS-80 MODEL I 

600 per month on the APPLE II 


2400 per month on the TRS-80 MODEL Ill 

6000 per month of the TRS-80 MODEL II 

3000 per month on single density 8" CP/M 

Almost unlimited capaci ty on hard disk drive systems 


Above capacities are estimates and depend on disk space available and your vendor-transaction mix. 

INTRODUCTORY PRICE 

$99. 95 

VERSAPAYABLES HAS BEEN CREATED 

WITH THE FIRST TIME COMPUTER USER IN MIND 


~ 
NEW TOLL-FREE 	 ~.-- ~ 

SO N. PASCACK ROAD 	 ORDER LINE 
SPRING VALLEY, NEW YORK 10977 (O UTSIDE OF NY. STATE) 24 ORDER 

HOUR~ 
~ ADD $3.00 FOR SHIPPING IN UPS AREAS 

ADD S4.00 FOR C.O.D. OR NON -UPS AREAS (800) 431-2818 	 LINE 
ADD $5.00 TO CANADA AND MEXICO 

(914) 425-1535ADO PROPER POSTAGE OUTS IDE OF U.S .. ••• ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE ••• 
DELIVERY SUBJECT TO AVAILABILITYCANADA ANO MEXICO 



VA~~()LL SIMVLlr=I~() 

*THE ULTIMATE PROFESSIONAL PAYROLL SYSTEM 

VERSA00 

PAYROLL 
* HANDLES ALL PAYROLL FUNCTIONS AND REPORTS 

* QUICK QUARTERLY AND END OF YEAR SUMMARIES 

*PERFECT FOR A SMALL BUSINESS 

*EXPANDS TO HANDLE LARGE CORPORATE PAYROLLS 

~@rn \"/®!!!JIM ll'IM@"ffi®EJ [U]@[ID~~ O~ 00~ 000 ®LI' m[) • fill?!?~~~ • Oal]L[U]o~ • ~~IM®~~ • 11\ll'fillMO~ 
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"TRS-80 is a trademark of Tandy Corp.· "APPLE is a trademark of Apple Corp.· "1.8 .M. is a trademark of 1.8.M.Corp. · "XEROX is a trademark of Xerox Corp.· "ATARI is a trademark ofAtariInc. 
"OSBORNE is a trademark of Osborne Corp. · "PETand CHM are trademarks of CommodreCorp. 

li()W IT W()~I\§ ••• • 
VERSAPAYROLL is a comp lete menu d r iven payroll system that grows as you or you r business g rows. Your VERSA­
PAYROLL acts as a simple payro ll system keep ing t rack o f all governmen t required payroll in formati o n . J ust en ter the 
employees, VERSA PAYROLL wi ll pe rform all the necessary payro ll calculations automatica lly and display to totals 
o n your screen . T he user has complete control to accept the to tals, to print or not print out a c heck and to post or not 
post the total to o ur VERSALEDGER system. 

• 	 VERSAPAYROLL automatical ly prints out your PAYROLL checks . (IF YOU 

WANT IT TO) 


• 	VERSAPAYROLL allows you to override any payroll deduction. (IF YOU WANT 

IT TO) 


• 	VERSAPAYROLL automatically posts all checks written to our VERSALEDG ER 

system. (IF YOU WANT IT TO) 


• 	VERSAPAYROLL allows the user to print out PAYRO LL checks one at a ti me. 

(IF YOU WANT IT TO) 


• 	VERSAPAYROLL allows the user to print out all your PAYROLL checks at the 

same time. (IF YOU WANT IT TO) 


• 	VERSAPAYROLL gives you a summary of any employee's year to date payro ll 

totals or all employee totals at any ti me. (IF YOU WANT IT TO) 


• 	VERSAPAYROLL will allow you to correct any error made at any time and auto­

matically refigure all totals . (IF YOU WANT IT TO) 


• 	 VERSAPAYROLL works in every state. (IF YOU WANT IT TO) 

• 	 VERSAPAYROLL automatical ly calcu lates al l federal and states taxes. (IF YOU 

WANT IT TO) 


INTRODUCTORY PRICE• 	 VERSAPA YROLL allows for all of the standard deduct ions plus state, city and 

three miscellaneous deductions. (IF YOU WANT IT TO) 


• 	 VERSAPAYROLL prints al l government required reports. (IF YOU WANT IT TO) $99.95 
• 	 VERSAPAYROLL permanent ly stores al l PAYROLL transactions. (IF YOU WANT 


IT TO) 


• 	VERSAPAYROLL HAS AN ALMOST UNLIM ITED CAPACITY . 

Can hand le up to 300 employees on a TRS-80 MODEL I. 600 employees on a TR S-80 MODEL Il l . 1200employees on a TRS-80 MODEL 
II , 500 employees on an APPLE II . 600 employees on any single density 8 .. CP/ M computer and almost unlimited capac ity on hard disk 
systems. 

CAN BE USED WITH 1 or MORE DISK DRIVES (AND 48K) 

VERSAPAYROLL HAS BEEN CREATED 

WITH THE FIRST TIME COMPUTER USER IN MIND 


NEW TOLL-FREE ~ 
ORDER LINESO N. PASCACK ROAD 


SPRING VALLEY, NEW YORK 10977 (OU TSIDE OF N.Y. ST A TE) 
 --­
24 ORDER 
HOUR~ 

ADD SJ.00 FOR SHIPPING IN UPS AREAS (800) 431-2818 	 ~ 
ADD S4.00 FO R C.O.D. OR NON· UPS AREAS LINEADO SS.00 TO CANADA AND MEXICO 
ADD PROPER POSTAGE OUTSIDE OF U.S., • • • ALL PRICES AND SPEC IFICAT IONS SUBJECT TO CHANGE • •• 

CANADA AND MEXICO DELIVERY SUBJECT TO AVAILABILI TY (914) 425-1535 



*THE ULTIMATE INVENTORY SYSTEM 


VERSA00 

INVENTORY 
* 	 HANDLES ALL INVENTORY FUNCTIONS 

* 	 QUICK PERIODIC SUMMARIES AND REPORTS 

* PERFECT FOR PERSONAL OR BUSINESS USE 

*EXPANDS TO HANDLE LARGE CORPORATE INVENTORIES 
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"TRS-80 isatrademarkof Tandy Corp. · "APPLE isatrade mark ofApple Corp.· "l.B .M. is atrademark of 1.8.M.Corp .· "XEROX isatrademark of Xerox Corp. · "ATARI is atrademark of Atari Inc. 
"OSBORNE is a trademark of Osborne Corp. · ·m and CMB are trademarks of Commodore Corp . 

fi()W IT W()~I\§ •••• 
VERSAINVENTORY is a comp lete menu dr iven inventory control system. It keeps track of all 
information related to how many of a particular item you have. It prints all necessary inventory 
reports and gives you instant access to any inventory item. VERSA INVENTORY all ows the user 
to stay in touch with items that direct ly affect sales. Update INVENTORY th rough easy MENU 
driven processes. 

• 	 VERSAINVENTORY al lows the user to instantly add to or deduct from 


IN VEN TORY. (IF YOU WANT IT TO ) 


• 	 VERSAINVENTORY hand les reorder point levels. (IF YOU WANT ITTO) 

• 	 VERSAINVENTORY gives period-to-date and year-to-date sales reports. 


(IF YOU WANT IT TO) 


• 	 VERSAINVENTORY can be linked to VERSARECEIVABLES and 


VERSALEDGER. (IF YOU WANT IT TO) 


• 	 VERSA INVENTORY gives all standa rd INVENTORY REPORTS. (IF YOU 


WANT IT TO) 


• 	 VER SA INVENTORY instantly values your INVENTORY. (IF YOU WANT 


IT TO) 


• 	VERSA INVENTORY HAS AN ALMOST UNLIMITED CAPACITY ..... 

To figu re out estimated VERSAINVENTORY limitations, just multip ly 8 by the number of kilobytes of disk 

storage ava ilabl e. For example, the store capacity on a TRS-80 MODEL 11 disk drive is SOOK.That w ill allow 

the user to have about 4,000 inventory items on record. This total is an estimate and depends on how you · 

set up your inventory system. 

VERSAINVENTORY HAS BEEN CREATED 

WITH THE FIRST TIME COMPUTER USER IN MIND 


~ NEW TOLL-FREE ~ 
ORDER LINE50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 10977 (OUTS IDE OF N.Y. STATE ) 	 HOUR 
--­ ~ @jJ 

ADD $3.00 FOR SHIPPING IN UPS AREAS 	 (800) 431-2818 24 ORDER ~ 
ADD $4.00 FOR C.0 .D. OR NON-UPS A REAS LINE 
ADD $5.00 TO CANADA AND MEXICO 
ADO PROPER POSTAGE OU TSIDE OF U.S., ••• ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE ••• 

CANADA AND MEXICO DELIVERY SUBJECT TO AVAILABILITY (914) 425-1535 
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••EVERYTHING FOR YOUR TRS-80'" •ATARI'"• APPLE'"• PET'"• CP/M'" •XEROX'"• IBM'" • OSBORNE'"•• 
• TRS80 Is a trademark of the Radio Sh~k Division of Tandy Corp. · • AT ARJ is a lladermrk of Atart Inc. • • APPi.£ is a trademartc ol Apple Corp. · • PET is 21 trademcirk of Commodore 

• CP/ M is a trad m<;1rk ol Digrtal Rt.'S&lrch • "XEROX is J lrdderna1k or Xero:ii: COip. · • UlM is i!I 1raderoork of l&'I (OfP, · • OSBORNE Is .a trademark of Osborne Ccxp. 

100 Ready-To-Run 
Business Programs 

(ON CASSETTE OR DISKEITE).....lncludes 128 Page Users Manual..... 
Inventory Control.....Payroll.....Bookkeeping System•....Stock Calculations..... 
Checkbook Maintenance.....Accounts Receivable •••••Accounts Payable ..... 

BUSINESS 100 PROGRAM LIST 


1 RULE78 

?. ANNUi 

) DATE 

4 DAYYEAR 

5 LEASEJ T 

6 BREAKEVN 

7 DEPRSL 

8 DEPRSY 

9 DEPRDB 


10 DE.PRDDB 
11 TAXDEP 
12 CHECK2 
13 CHECKBKI 
14 MORTGAGE/ A 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGWffil 
24 SIMPDISK 
25 DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPLETE 
31 BLACKSH 
32 STOCVALI 
33 WARVAL 
34 BONDVAL2 
35 EPSEST 
36 BETMLPH 
37 SHARPE! 
38 OPlWRITE 
39 RTVAL 
40 EXPVAL 
41 BAYES 
42 VALPRINF 
43 VALADINF 
44 UTILfll' 
45 SIMPl..£X 
4b TRANS 
47 EOQ 
48 QUEUE! 
49 CVP 
50 CONDPROF 
51 OPTLOSS 
52 FQUOQ 
53 FQEOWSH 
54 FQEOQPB 
55 QUEUECB 
56 NCFANAL 
57 PROFl D 
58 CAPI 

DESCRIPTION 

Interest Apportionment by Rule of the 78's 
Annuity computation progr~m 

Time between dates 
Day of year a particular date falls on 
Interest rate on lease 
Breakeven analysis 
StraighUine depreciation 
Sum of the digits depredation 
Declining balance depreciation 
Double declining balance depreciation 
Cash now ,,,;, depreciati()(I tables 
Prints NEBS checks along with daily register 
Checkbook l"naintenance program 
Mortgage amortization table 
Computes time needed for money to double. triple. etc. 
Determines salvage value of an investmen1 
Rate of return on investment with variable inflows 
Rate of retum on investment with constant inflows 
Effective interest rate of a loan 
Future value of an investment (compound interest) 
Present value of a future amount 
Amount of payment on a loan 
Equal withdrawals from investment to leave 0 over 
Simple d iscount analysis 
Equivalent ~ nonequiv-•lent d~ted values for oblig. 
Present value of deferred annuities 
%Markup analysis for items 
Sinking fund amortililtion program 
Value of a bond 
Depletion analysis 
Black Scholes options analysis 
Expected return on stock via discounts dividends 
Value of a warrant 
Value of a bond 
Estimate of future earnings per share for company 
Computes alpha and beta variables for stock 
Portfolio selection model·i.e. what stocks to ho ld 

59 WACC 
60 COl>\PBAL 
61 DISCBAL 
62 MERGANAL 
63 FINRAT 
54 NP\/ 
65 PRINDLAS 
66 PRINDPA 
67 SEASJND 
68 T\METR 
69 T\MEMOV 
70 FUPRINF 
71 MAILPAC 
72 LETWRT 
73 SORT) 
74 LABEJ..I 
75 LABEJ..2 
76 BUSBUD 
77 TIMECLCK 
78 ACCTPAY 
79 INVOICE 
80 INVENT2 
61 TELDIR 
82 TIMUSAN 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAYNET 
67 SELLPR 
88 ARBCO/>\P 
89 DEPRSF 
90 UPSZONE 
9 1 ENVELOPE 
92 AUTOEXP 
93 INSFlLE 
94 PAYROLL2 
95 DILANAL 
96 LOANAFFD 
97 RENTPRCH 
98 SALELEAS 
99 RRCONVBD 

100 PORTVAL9 

Weighted average cost of capital 
True rate on loan with compensating blll. requi red 
True rate on discounted loan 
f.1erger analysis computations 
Financial ratios for a firm 
Net presenf value of project 
Laspey.es price index 
Paasche price index 
Constructs seasonal quantity indices for company 
Time series analysis linear trend 
Time series analysis mov;ng average trend 
Future price e5timation with inflation 
Mailing list system 
Letter writing system ·links with />\AILPAC 
Sorts list of names 
Shipping label maker 
Name label maker 
DOME business bookkeeping system 
Computes weeks total hours from timeclock info. 
In m mory accounts payable system-storage permined 
Generate invoice on screen and print on printer 
In memory inventory control system 
Computeri<ed telephone directory 
Time use analysis 
Use of assignment algorithm for optimal job assign. 
In memory accounts receivable system·stcrage ok 
Compares 3 methods of repayment of loans 
Computes gross pay required for given net 
Computes selling price for given after tax amount 
Arbitrage computations 
Sinking fund depreciation 
Finds UPS zones from zlp code 
Types envelope including return address 
Automobile expense analysis 
Insurance policy file 
In memory pay.oil system 
Dilution analysis 
Loan amount a borrower can afford 
Purchase price for rental property 
Sale-leaseback analysis 
Investor's rate of rerum on convertable bond 
Stock market portfolio storage-valuation program 

Option writing computations 0 TRS-80 Cassette Version 
Value of a right 
Expected value analysis 0 TRS-80 (Mod-I or Ill) , Pet, Apple 
Bayesian decisions or Atari Versions 
Value of perfect information D TRS-80 Mod-II , IBM, OsborneValue of additional information 
Derives utility function and CP/ M Versions 
Linear programming solution by simplex method ADD SJ.DO FDR SH IPP ING IN UPS ARE AS 
Transportation method for linear programming ADD SO.OD FOR C.0 .D. OR NON-UPS AREAS 
Economic order quantity inventory model ADD SS.OD TO CANADA ANO MEXI CO 
Si'lgle server queueing (waiting line) model ADD PRO PER PO STA GE OUTSIDE OF U.S •• CANADA AND MEXICO 
Cost·volumeprolit analysis 
Conditional profrt tables :Lllr:1PUT'10.~%LS~Opportunity loss tables 
Fixed quantity economic o rder quantity model MAn-<»AA•CA• --.=•o-.o:-<n,..;c-
As above but with shortages permitted 
As above but with quantity price breaks 50 N PASCACK ROAD
Cost-benefit waiting line analysis 
Net cash·Oow analysis for simple investment r- SPRING VALLEY, NEW YORK 10977 

Profitability index of a project 
Cap. Asset Pr. Model analysis of project I ASK FOR OUR 64-PAGE CATALOG! 

DEALER INQUIRIES INVlTED 

~- L\NE 
~ { "\ 4) 425•"\53 5 

9 
ALLPRICES& SPECIFICATIONSSUBJECTTOCHANGE 

DELIVERY SUBJECT TO AVAILABILITY 

$99.95 

$99.95 

$149.95 

N'!!Ef'1CJ>J:! 

~f'ESS HOUR24 oROER 
1 

http:Laspey.es
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• • EVERYTHING FOR YOUR TRS·SO™ • APPLE™e IBM'M • A TARI"' • PET'M e • 
• TRS-80 is ~ tr.adem,u k of the Radio Sh.-.clc Division of T.1ndy Corp.· • APPLE is~ lr .idemark of A p pl~ Corp. - · IBM is a lt .ldem;uk of IBM Corp. 

• ATA RI i ~ .1 tr.a dem.u l.: of At;u i Inc. · • l'ET is .a lr ildem.lrk of Commodore 

~--- -=::JIC:ll : • - ~-- -- ---------- - - - - - - - - --- - - .. - - - - - - - - - - - - - - - - - - - - ---- -~-- - ..:--- --=---- ~ 

BUS INESS AND PERSONAL FINA CE STATIST IC AND MATHEMATICS 
l. CHECKBOOK MAINTENANCE 37. RA DOM SA 1PLE SELECTIO ~~.A6~l~~ BAR GRAPH 
2. TIME FOR MONEY TO DOUBLE 38. A GLO·METIC CONVERSION 74. DRAWS HISTOGRAM 
3. FEDERAL FICA & WITHHOLDING TAX 39. MEAN, STANDARD DEVIATION. 75. MOVING BANNER DISPLAY 
3. COMPUTATIONS MAXIMUM Al\D Ml IMUM G AMBLING AND G AMES 4. HOME BUDGET ANALYSIS § 40. SIMPLE LINEAR REGRESSIO 76. RA DOM SPORTS QUIZ s. ANNUITY COMPUTATIO a.•l§JN'ES 41. ULTIPLE REGRESSION A ALYSIS 77. GOVERNME T QUIZ 6. UNIT PR ICING pU 42. GEO ETRIC REGRES ION 78. HORSE RACE7. CHA GE FROM PURCHASE 43. EXPONE TIAL REGRESSIO 79. MAGIC SQUARE 8. NEBS CHECK PRINTER 44 . SIMPLE MOVING AVERAGE J§TJCS 80. ARITHMETIC TEACHER 9. DAYS BETWEEN DATES 1 I. HIGH LOW GAMBLE 10. MORTGAGE AMORTIZATIO TABLE :% ~~t}~JAi~siEsT STAT 

82. UNSCRAMBLE LEITERS 11. INVENTORY CONTROL 47 . ORMAL PROBABILITIES 83. HANGMA 12. PORTFOLIO VALUE COMPUTATIO 4 . BINO 11AL PROBABILITY 
84 . GAME OF JM G13. VALUE OF A SHARE OF STOCK 49. POISSON PROBABILITY 
5. RUSSIA ROULEITE -BLIN14. SALES RECORD KEEP! G SYSTEM 50. MATRIX ADDITION AND SUBTRACTION 86. ROULETTE GAME GApa15. FUTURE VALUE OF AN INVESTMENT 51. MATRIX TRAN POSE 87. ONE-ARMED BA DIT 16. EFFECTIVE INTEREST RATE (LOAN) 52. MATRIX INVERSE 88. HIT THE TARGET 17. PRESE T VALUE OF A FUTURE AMOUNT 53. MATRIX MULTIPLICATIO 89. WALKING DRUNK 18. RATE OF RETURN·VARIABLE INFLOW 54. SOLUTIO OF SIMULTA EOUS EQUATIO S 90. STATE CAPITAL QUIZ 19. RATE OF RETURN·CONSTA T INFLOW 55. QUADRATIC FORMULA 91. TIC-TAC.TOE20. REGULAR WITHDRAWAL FROM I VESTMENT 56 LINEAR EQUATION SOLUTIONS 92. DICE GAME21. STRAIGHT LINE DEPRECIATIO 57 ROOT HALF I TERVAL SEARCH 93. LUNAR LA DAR GAME 22. SUM OF DIGITS DEPRECIATIO 5 . ROOTS OF POL YNO ·llALS 94. BIOR HYTHM 23. DECLINING BALA CE DEPRECIATIO 59. ROOTS· EWTON'S METHODS 95. HORSE SELECTOR (CLASS CALCULATOR) 24 . BREAK EVE A AL YSIS 60. PRIME FACTORS OF INTEGER 96. RANDOM DICE ROLL 25. SALVAGE VALUE OF INVESTME T 61. LEAST COMMON DE OMI ATOR 97. RANDOM ROULEITE ROLL 26. PA YMENT ON A LOAN 62. RADIA ·DEGR E co VERSIO - A TH 98. RANDOM CARD DEALER 

27. FUTURE SALES PROJECTIONS 63. UMERICAL I. TEGRATIO pa 99. GUESS THE NUMBER 
28. CREDIT CARD FILE UTILIT IES 100. WHITE OUT SCREE29. ECO OMIC ORDER QUANTITY (EOQ) 64 QUICK SORT ROUTINE 

INVENTORY MODEL 65. PROGRAM STORAGE INDEX 
30 . VALUE OF HOUSE CONTE TS soNAL 66. MULTIPLE CHOICE QUIZ BUILDER 

67. FORM LETTER WRITER~~: W~JT~~~~~LE OAR pER 68. SHELL SORT 
33. DAY OF WEEK 69 CASSETTE LABEL MAKER 
34. CASH FLOW vs. DEPRECIATION • "'NCE 70 CODES MESSAGES 

71. MERGE TWO FILES~~: f'?E~fH~~·f.JLo~~TctlsE FIN~ 72 SORT WITH REPLACEMENT 

GUARANTEED SATISFACTION 
30-DAY MO EY BACK GUARANTEE 

... ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE ... . . . . . . . . . . . . . ... . . . . . . .. . . . . . . . . . . .. . . . . . . .. . .. . . . . . . . . . . . .. . . .. . . . . . .. . . . ... . . .. . . . . .. . .. . . .. . . . . ... . ... . .. . . . . . . . . . . 
NEW TOLL-FREE 

HOUR 
50 N . PASCACK ROAD ORDER LINE24 ORDERSPRING VALLEY , NEW YORK 10977 

(OUTSIDE OF N.Y. STATE)LINEPLEASE SEND M E: 
(800) 431-2818(914) 425-15350 MASTER PAC 100 CASSETTE VERSIO . S99.95 * All orders processed within 24-Hours

0 MASTER PAC 100 DISl\ETTE VER ION .. $99.95 * 30-Doy money back guarantee on all S oftware
0 MASTER PAC 100 (MODEL 11 DISKETT VERSIO ) .. SI 9.95 


CREDIT CARO NUMBER ............ .. . _ .. ______ ........... .. ...... EXP. DATE. 


SIGNATURE. 


NAME· · ·- · ­

ADDRESS . . ..... CITY ... . ............ . ....... . .... . .. . ....... STATE .......... . .... ZIP .. . 


·••ADD S3 FOR POSTAGE & HANDLI G ADD S<I FOR C.0.D R ON UPS AHEAS ADD SS CANADA & MEXICO EXACT POSTAGE ELSEWHEHE •·• 


http:tr.adem.ul


frotn~~ 
FOR THE TRS·80 MODEL I AND MODEL 111 

System Diagnostic For Cassette or Disk 

IS YOUR COMPUTER WORKING CORRECTLY? ARE YOU SURE? 

Tests every component of your TRS·80 for proper operation. 


ROM: Checksum lestDISK RAM: Four separale lesls including every address and dala va lue 
Video Display : Characler generalor, video RAM, and video signal tesls 
Keyboard: Every key conlacl tested 

line Prinler: Characler test 
Cassetle Recorder: Read/ write/ verify data 
RS-232-C Interface : Read sense swilches (Model I), con nector faull , dala transmission, framing , data loop, baud rale 

CASSETTE - generator 
Disk Drives: Disk controller, drive se lect and restore, !rack seek and verify read, read/ write/ verify all lracks .rnd . ,~ 	 sectors, formatting, disk driv e limer, disk head cleanerS94 ~ Model I: single or double de nsily, 35, 40 or 00 !rack drives 

• 	 Model 3: single or double density, 35, 40 or 80 track drives 

si ngle or double sided drives 


--- One program adapts lo any system configuration and hardware. 

--- Individual lesls of each device wilh operator monitoring and intervention. 

--- Continuous system tests run continually for hour , with diagnostic report s oplionally writlen on line printer. 

- - Complete instructions and documentation. 


SPECIFY TRS-80'" MODEL I OR MODEL llJ 

SMART TERMINAL 
Enables your TRS-80 to be u ed as a dala communications terminal 

to a lime-sharing syste m, computer bulletin board, or another computer, 
via lhe RS- 232-C interface. 

• MEMORY BUFFER holds data for transmiss ion or data received from 
other computer. 

• CASSETTE or DISK may be used to load or save dat a from memory. 
• AUTOMATIC TRANSMISSION of data from me mory. 
• AUTOMATIC STORAGE of incoming data al user's option. 
e TRANSMIT or RECEIVE WITH VER IFICATION options included for 

communication between two TRS-80s using Smart Terminal. 
• Full CO TROL KEYS, including control key mapping into any ASCII 

character. True BREAK key. lower case supported on Model I. 
• Buffered LINE PRINTER ECHO for incoming dala . 
• Disk and cassetle files full y compalible with ELECTRIC PENCIL '" .1 nd 

SCR1rs1r· program . 
• BAUD RATE and RS-232-C CHARACTERISTICS c,1n be rese l from 

within the program. 
• SA E PROGRAM option creates " personalized" back-up copy of 

p.rogram with all oplions sel as specified by user. 
• 0 E PROGRAM supporls both cassetle .rnd disk systems. Program is 

compatible with PMC-80 and other TRS-80 " work alike" computers. 
Model I or Ill Version supplied on cassette S~.75 

suppiied on diskette s74.95 
Model 11 (CP/M) Version $79.95 

MAILING LIST 
Maintains mailing lists of up to 1326 names (48K version ). Add, change, 
delete, or find names. Machine language sort according to information in 
ANY field (first or la t name, address, city, state, zip code). Three or four 
line labels prinl ed in 1, 2, 3, or 4 columns, rn master list, o r on video display. 

TRS-80 Model 1/3 Disk Version S~.95 
IBM PC Disk Version $79.95 

HOMlf'BUDGET 
Keeps I rack of your monthly ~nd year-to-date income and expen 'e . 

Income and expenses classified by, code numbers for identific.1tidn of 
ca1e11orics. Data includes date, code number, aniount and check number 
(opt 1onal). Computes "!onthly, and year-to-date summaries showing 
income tax deductions. All outpyl·printcd on video display or line printer 
al user's oplion. Complete inst uctions for customizing to uit your own 
budge I. 

TRS-80 Mod;el 1/3 Cassette Version §:ZCJ.9S 
TRS-80 Model 1/3 Disk Version s49.95 

IMB PC Disk Version 559.95 

SMALL BUSINESS ACCOUNTING 
Based on Dome Bookkeeping Record #612, this proi;ram keeps !rack of 
income, expenditures, and payroll for a small business. Receipts and 
expenditures can be entered on a dail y, weekly, or monthly basis. Program 
computes monthly, through last month , and year to date summaries. 
Pay roll section (included in disk version only) keeps record of employees 
.rnd paychecks with up to six categories of payroll deductions. Computes 
employee payroll records and yea r-to-date payroll totals. Complete 
instructions for customizing to suit your own business. 

TRS·80 Model 1/3 Cassette Version s:z9.95 
TRS-80 Model 1/3 Disk Version $49­ 95 

IBM PC Disk Version $59.95 

MON·3 and MON·4 
The. His-80 Monitor Proi;rams #3 and #4 are powerful u tility programs 

enabling you to interact directly with the TRS-80 in Machine Language. 
They ale as useful for beginners as for advanced programmers. 

• BEGINNERS can learn lo inleract directly with the computer in 
Machine Language. 

• 40-PAGE MANUAL provided with each program. 
• SIMPLE commands, easy to use. 

The Features Of The Monitor Programs Enable You To The Following ..... 
• DISPLAY memory in different ways. 
• DISASSEMBLE memory to see Machine Language commands. 
• MOVE and COMPARE memory areas. 
• SEARCH through memory to find specific values. 
• MODIFY memory in various ways. 
• RELOCATE object programs. 
• PRINT output on video display or line printer. 
• READ and WRITE object tapes in SYSTEM Format. 
• UNLOAD programs using low RAM on disk. 
• SAVE and READ disk files (MON-4 Only). 
e INPUT and OUTPUT of disk sectors (MON-4 Only) . 
• SEND and RECEIVE data over RS-232-C Interlace (MON-4 Only). 
• Create SYMBOLIC Tape (MON-3) or Files (MON-4) of Disassem­

bled output for Editor/ Assembler program. 
MON-3 (For Cassette Systems) S39-9S 

MON-4 (For Disk Systems) S49-9S 

HOUR 

SO N. PASCACK ROAD 
SPRING VALLEY . NEW YORK 10977 

24 ORDER 
LINE 

(914) 425-1535 s ~ 
NEW TOLL-FREE 

ORDER LINE 
(OUTS IDE OF N.Y. STATE) 

(800) 431-2818 

• All orders processed within 24 Hours 
• 30-Day money back guarantee 
• Add $3.00 fo r sh ipp ing in UPS Areas 

• Add $4 .00 fo r C.0 .0 . or NON-UPS Areas 
• Add $5.00 to Canada or Mexico 

• Add exact postage to all other countries 



•••EVERYTHING For Y ~ur TRS·80* Model I or Model Ill••• 
• TRS-so•• is a trademark of Tandy Corp. 

• A ll orders processed within 24 Hours 
• 30-Day money back guarantee 
• Add S3.00 fo r shipping in UPS Areas 
• Add $4.00 fo r C.O.D. or NON-UPS Areas 
• Add SS.00 to Canada or Mexico 
• Add exact postage to all other countriesAEMsoFT, Inc . 

Let Your TRS-80™ LEARN TRS-80™ 
Teach You ASSEMBLY LANGUAGE 

ASSEMBLY LANGUAGE DISK 1/0 
REMASSJ:M-1 REMDISK-1 

Tired of buyi ng book alter book on assembly language programming and Your disk system and you can really step out with REMSOFT"s Educational 
stil l no t knowing your POP from your l?USH? Module, REMDISK-1, a ··short cou rse" revealing the details of DISK 1/ 0 

PROGRAMMING usi ng assembly langu age. 

RE M SOFT proud ly announces a more eff icien t way, using your own 
TRS-80'" to learn the fundamenta ls or assembly language programming Using the same format as our ext remely popular introduction to assem­

1at YOUR pace and at YOU R convenience. bly language programming . this "ASSEMBLY LANGUAGE DISK 1/ 0 
Our unique package, " INTRODUCTION TO TRS-80 '" ASSEM BL Y PROGBAMMING " cou rse includes: 
PROG~AMMING", will provide you with the following : * Two 45-minute lessons on audio cassette .

* Ten 45-mrnu te lessons on audio cassettes . * A driver program to make your TRS-80'" video monitor serve as a
* A driver program to make your TRS-so·· video monitor serve as a blackboard for the instructor. 


blackboard for the instructor. 
 * A display program for each lesson to provide i llustration and rein­
* A display program for each lesson to provide illustration and rein­ fo rcement for what you are hearing. 


forcement for what you are hearing . 
 * A booklet or comprehensive. fully-commented prog ram listings 
illustrating sequen tia l fi le 1/ 0 . random-access file 110. and track 

* Step-by-s tep dissection of complete and uselul routines to te.,t and sector 1/ 0 . 

memory and to gain direct control over the keyboard. video moni ­
 * A diskette with machine-readable source codes to r d!I programs 
tor. and printer. discussed, in both Radio shack EDTASM and Macro formats . 

* How lo access and use powerful routines in your Level II ROM . * Routines to convert from one assembler format to the other. 

This course was developed and recorded by Joseph E. Willis and is based Thrs course was developed and reco rded by Joseph E. W1tl1s. for the 
on the su-ccesslul series or courses he has taught at Meta Technologies student with experience in assembly language programming : ii is an 
Corpora ti on. the Rad io Shack Computer Center. and other locati ons in Intermediate-to adva nced-level course. Minimum hardwa re required isa 
Norther11 Ohio. The minimum system requi red is aLevel II, 16K RAM. Model I Level 11 , 16K RAM one disk drive system. 

~24 HOUR 
50 N. PASCACK ROAD ORDER

SPRING,VALLEY, NEW YORK 10977 
LINE 

PLEASE SEND ME: (91 4) 425-1535 
0 AEMASSEM- 1 (TRS-80 MODE L I CASSETTE) $74.95 NEW TOLL-FREE 
D REMASSEM-1 (TRS-80 MODE L I DISK ETTE) $79.95 ORDER LINE 
0 REMASSEM-1 (TRS-80 MODEL Il l CASSETTE) ... $74.95 (OUTSIDE OF N.Y. STATE)
D REMASSEM-1 (TRS-80 MODEL Ill DISKETTE) . . 579.95 
0 REM DISK (TRS-80 MO DEL I DISKETTE) ....... .. $29.95 (800) 431-2818 

CREDIT CARD NUMBER .. . .. . .. ... .. .. ...... ................................... . . ..... ... EXP. DATE . . ...... .. . . ........ . .. . . .. . .... .. 


SIGNATURE .... _. ..... ..... . ....... . . ... ....... .. ....... . NAME ... .... ... . .. .......... . .... . ....... .. 


ADDRESS .... . .............. .. . . . ..........CITY.... . .......................... STAT E . .. . . . .. ... .. . . ZIP ........... . 

••• ALL PRICES AN D SPE CIFICATIONS SUBJ ECT T O C HANGE • • • 



•••EVERYTHING FOR YOUR TRS·80~• • • 
MODEL I, MODEL II U MODEL Ill 

• TRS-80 '" is a trademark of Tandy Corp. 

~A ll orders processed within 24 Hours 
• 30-Day money back guaranteeFROM • Add S3.00 for shipping in UPS Areas 

• Add $4.00 fo r C.O.D. or NON-UPS Areas 
• Add $5.00 to Canada or Mex ico 
• Add exact pos tage to al l o ther coun tries ~ RACET COMPUTES L~ 

***ESSENTIAL UTILITY PROGRAMS FOR EVERY TRS-80 OWNER *** 

•••ALL PROGRAMS ARE WRITTEN IN MACHINE LANG UAGE 
•••ABSOLUTELY NO KNOWLEDGE OF MACHINE LANGUAGE IS NECESSARY TO USE ANY OF THE UTILITY PROGRAMS 
•••EACH UTILITY PROGRAM IS CALLED UP FROM BASIC USING THE SIMPLE BASIC COMMANDS PROVIDE,D 
•••EACH UTILI TY PROGRAM COMES WITH A RACET COMPUTES INSTRUCTION MANUAL 
•••EACH INSTRUCTION MAN UAL INCLU DES SEVERAL EX~MPLES OF UTI LI TY USAGE 
•••EACH UTILITY ALLOWS TH E USER TO PERFORM CERTAIN BASI C OPERATIONS TEN. TWENTY OR MORE TIMES FASTER THAN THE 

EQUIVALENT BASIC ROUTI NE (FOR EXAMPLE, GSF CAN SORT AN ARRAY OF 1000 RANDOM NAMES INTO ALPHABETICAL ORDER IN 
UNDER 9 SECONDS!!) 

GSF (GENERALIZED SUBROUTINE FACILITY) 
• SORTS 1000-ELEMENT ARRAYS IN 9SECONOS 
• SORTS UP TO 15ARRAYS SIMULTANEOUSLY (MIXED STRING , FLOATING POINT ANO 

lNTEGER) 
• 	 SORTS SINGLE OR MULTIPLE SUBSTRINGS AS ASCENDING OR DESCENDING SORT 

KEYS 
• READ ANO WRITE ARRAYS TO CASSETTE 
• COMPRESS ANO UNCOMPRESS DATA IN MEMORY 
• MOVE ARRAYS IN MEMORY 
• DUPLICATE MEMORY 
• FAST HORiZONTAL ANO VERTICAL LINES 
• 	 SCREEN CONTROLS FOR SCROLLING THE SCREEN UP.DOWN. LEFT . RIGHT ANO FOR 

GENERATING INVERSE GRAPHIC DISPLAYS 
• ADDS PEEKS ANO POKES (MOD· ll VERSION ONLY) 

MOOEL· I VERSION . ..... $2500 
MOOEL·ll VERSION S50 00 
MOOEL· l ll VERSION ... S3000 

DSM (D ISK SORT MERGE) 
• SORT AN 85K OlSKETTE IN LESS THAN THREE MINUTES• 
• SORTS LARGE MULTIPLE DISKETTE FILES ON A MINIMUM ONE DRIVE SYSTEM 
• ALL RECORDS ARE PHYSICALLY REARRANGED-NO KEY FILES ARE REQUIRED 
• SORTS RA NDOM FILES CREATED BY BASIC , INCLUDING FILES CONTAINING SUB· 

RECORDS SPANNING SECTORS 
• SORTS ON ONE OR MORE FIELDS IN ASCENDING OR DESCENDING ORDER 
• FIELDS MAY BE STIR NGS. INTEGER. BINARY INTEGER OR FLOATING POINT 
• 	 THE SORTED OUTPUT FILEMAY OPTIONALLY HAVE FIELDSDELETED. REARRANGED 

OR PADDED 
• SORT COMM ANDS CAN BE SAVED FOR REUSE 
• SI NGLE SORT. MERGE. OR MIXED SORT/MERGE OPERATIONS MAY BE PERFORMED 
• 	 SORTED OUTPUT MAY BE WRITTEN TO A NEW FILE. OR REPLACE THE ORIG INAL IN· 

PUT FILE 

MOUEL· I VERSION ..•..••• . . . . '. $75.00 
MODEL-II VERSION . . " $150 00 

MODEL-Ill VERSION . , .. • . . ". 590.00 

KFS-80 (KEYED FILE SYSTEM) 
• CREATE ISAM FILES (INDEX SEQUENTIAL ACCESS METHOD) 
• ALLOWS INSTANT ACCESS TO ANY RECORD ON YOUR DISKETTE 
• 	 INSTANTLY RETRIEVE RECORDS FROM MAILING LISTS. INVENTORY, ACCOUNTS 

RECE IVABLE OR VIRTUALLY ANY APPLICATION WHERE RAPID ACCESS IS RE· 
QUIRED TO NAMED RECORDS 

• PROVIDES THE BASIC PROGRAMMER THE ABll.ITY TO RAPIDLY INSERT OR ACCESS 
KEYED RECORDS IN ONE OR MORE DATA FILES 

• RECORDS ARE MAINTAINED IN SORTED ORDER BYA SPECIFIED KEY 
• RECORDS MAY BE INSERTED OR RETRIEVED BY SUPPL YING THE KEY 
• RECORDS MAY BE RETR IEVED SEQUENTIALLY IN SORTED ORDER 
• RAPID ACCESS TO ANY FILE REGARDLESS OF THE NUMBER OF RECORDS 
• MULTIPLE INDEX FILES CAN BE EASILY CREATED WHICH ALLOWS ACCESS OF A 

SINGLE DATABASE BY MULTIPLE KEYS (FOR EXAMPLE. BY BOTH NAME AND ZIP· 
CODE) 

MODEL-I VERSION .•. 510000 
MODEL-II VERSION , . . 5175 00 
MOOEL·lll VERSION . $100.00 

MAILLIST (A MAILING LIST DATABASE SYSTEM) 
• 	 IDEALLY SUITED FOR ORGANIZATION MAILING LISTS, PERSONAL AODRESSBOOK, 

OR MAILING LISTS BASED ON OATES SUCH AS RE MINDERS FOR BIRTHDATES OR 
DUES PAYABLE 

• USED ISAM (INDEX SEQUENTIAL ACCESS METHOD) FOR RAPID ACCESS TIMES 
• YOUR MAILLIST CAN ALWAYS BE SORTED AND MAINTAINEO BY UP TO FOUR INDEX 

FILES (FOR EXAMPLE. NAME, ZIPCODE. DATE ANO NUMBER) 
• 	MAILLIST ALLOWS UP TO 30 ATTR IBUTES TO BE SPECIFIED (TO BE USED IN SEL· 

ECTION OF SPECIFIED RECORDS WHEN GENERA TING REPORTS OR MAILING 
LABELS 

• MAILL IST SUPPORTS BOTH 5 OR 9·DIG IT ZIPCOOES 
• 	 PAINT ING MAY BE STARTED OR ENDED AT ANY PO INT IN THE LIST.. . TH E USER CA N 

SPECIFY FI ELDS OR CODES TO BE PRINTED 
• CAPACITY IS600NAMES FOR MODEL·l .3500NAMES FOR MODELll.38.000NAMESFOR 

MODEL II WITl1 HARD DISK DRIVF 1200 NAMES FOR MODEL Il l 

MODEL· I VERSION ., • ... 575.00 

MODEL-II VERSION $150.00 

MODEL-Ill VERSION " .575.00 



HSDS HARD DISK DRIVE SOFTWARE 
• MAKES TRSDOS cot PATIBLE WITH MOST HARD DISK DRIVES 
• ADDS MANY EXTRA FEATURES TO TllSDOS s.:cooo MODEL II SPEEDUP-FAST DISK 1/0 

THIS IS AN ENHANCEMENT FOR TRSDOS 2.0 THAT WILL 
RADICALLY DECREASE DISK ACCESS TIME. 

• DISKS BOOT FA STER TO DOS 
• IMPROVE DISK 110 UNDER BASIC 

MODEL II ONLY , .............. , ...... , ...... , .................. 599.95 

COMPROC (COMMAND PROCESSOR) 
• AUTO YOUR DISK TO PERFORM ANY SEQUENCE OF INSTRUCTI ONS TH'\T YOU 

NOA ~A LL Y GIVE FROM THE KEYBOARD (FOR EXAMPLE, I SE RT THE DISKETTE. 
PRESS THE RESET BUTTON. YOUR COMMA D FILE COULDAUTOMATICALLYSHOW 
YOU THE DIRE CTORY SHOW THE FREE SPACE ON THE DIK SETTE LOAD A MA· 
CH I E LANGUAGE SUBROUTINE , LOAD BASIC , LOAD AND AUN A BASIC PROGRAM. 
AND SELECT A G IVEN ITEM ON YOUR MENU ALL WITHOUT TOUCHING THE KEY· 
BOARD' ! 

MODEL·I VERSION 
MODEL· lll VERSIO 
NOT AVAI LABLE FOR MODEL-II 

S20 00 
S30 00 

MODEL II FASTBACK ­ FULL DISK BACKUP 
IN 55 SECONDS 

IN BUSINESS TIME IS MONEY. ANO ONE BACKUP IS WORTH A THOUSAND TEARS. 
• WORKS ON SYSTE MS WITH 2 OR IORE DRIVES 
• CAN REPLA('E YOUR EXISTING TASDOS 1 2 0 1 2 0 BACKUP UTILITY 

MODEL ii ONLY ' $75 00 
DISCAT (DISKETTE CATALOG SYSTEM) 

• THIS COMPREHENSIVE DISK ETTE CATALOGUI G INDEX! G UTILITY ALLOWS THE 
USER TO KEEP I RACK OF THOUSANDS OF PROGRAMS I A CATEGORIZED LI· 
BRARY FILE INCLUDE S PROGRAM NA •ES AND EXTENSIONS PROGRAM LENGTH 
DISKETTE NUMBERS AND FREE SPACE ON EACH DISKETTE KEE P A CO >. PLETE 
CATALOG OF THE DIREC TORIES ON ALL YOUR DISKE TT S I AL HABETICAL 
ORD ER (SORTED ON EACH DISKETTE OR COMPLETE ALPHABETICAL UST or 
PROGRA SON ALL YOUR DISKETTES! 

MODEL · I VERSION 
MODEL -Il l VERSIO 
MODEL-II VERSIO /SE E MODEL-II UTILITY PACKAGE ! 

$50 00 
S50 00 

MODEL-II UTILITY PACKAGE 
• ESSENTIAL FOR EVERY MOD·ll OWNER 
• RECOVER AND REPAIR FILES AND DIRECTORIES (BY JUST ENTERING A SINGLE 

COMMAND) 
• XGQPY SIMILAR TO COPY BUT CA COPY ANY NUMBER OF FILES AT ONE TIME 

FASTER AND MORE ACCURATE TtiAN COPY SINCE RECORDS ARE COP 1ED IN 
GROUPS RATHER THA N ONE RECORDS AT A TI ME USING XCOPV VDU GAN COPY 
FILES THAT CAN NOT BE COPIED USING THE COPY COMMAND 

• SZAP PROVIDES THE CAPABILITY TO RE.AO AND MODIFY ANY SECTOR ON A BLINK (BASIC LINK FACILITY ) 
• LINK FROM BASIC PROGAA A TO ANO THEA SA I G All 'ARIABLES DISKETTE 
• TtiE CH AINED PROGRAM MA Y EITHER REPLACE THE ORIGINAL PROGRA'- OR CAN • XHIT CA BE USED TO REPAIR A DISKETTE DIRECTORY 

BE '- EAGED BY STA TEMENT U'- t:lER • DCS DIREC TOR CATALOG SYSTE M IJ A UTILITY FOR THE MA AGE MENT OF USER 

MOOEL·I VERSIO S25 00 
DISKET1 ES SETS OF A MULTIPLE DISKETTE DIR ECTORY FILE (WITH UP TO 1200 
I DIVIDUAL FILE AMES) ALLOWS SELECTIVELY LISTEO QR PRINTED LISTS OF 

MODEL -Ill VERSIO 
MODEL·ll VERSIO csee ·-~ODE L-11 UTIL.lfY PACKAG E• 

$3000 
S5000 

DIRECTORY FILES I COMBINED SORTED ORDER (FOR EXAMPLE LISTED ALPHA­
BEllCALl. V BY DISKETTE OR A COMPOSITE ALPHAB~TICAL UST Of All YOUR 
DISKETTES') 

• DEBUG·ll ADDS SEV ERAL FEATURES TO TliE PRESE NT TRSDOS DEBUG UTILITY 
I CLUDI G SINGLE INSTRUGTIO CYCLE AUTO (LOOP) BREAKPOINTS. SUB· 
ROUTINE CALLING BREAK-KEV DETECTION AND MANY OTHERS 

MODEL-II 0 L V .. $1 5000 

MODEL-II DEVELOPMENT SYSTEM 
• THIS PACKAGE IS A MUST FOR ASSEMBLY LA GUAGE PROGRAMM ERS 
• INCLUDES THE MICROSOFT EDITOR ASSEMBLER PLUS WITH ENHA CE E TS FOR 

THE l.•ODEL· ll 
• A COMPLETE DISASSEMBLER 
• SUPE ZAP roR PEADING AND MODIFY A v SELECTOR ON A DISKETTE 

" ODEL·ll ONL V S1 2500 

INFINITE BASIC 
• ADDS OVER 80 CO MMANDS TO Bl~SIC 

• SORTI NG STA I GCE TEAING ROTATIO TAU CATIO JUSTIFICATIO DATA 
COMPRESSIO STRING TAANSLA TIQ GQPYI G SCREEN DISPLAY SCROL · 
tNG .p._ ATR1X OPER ATIONS SIMUL TM·JE OUS EOUA [J QNS 1 T ROUGH t,,AT AIX 

INVERSION ! DY AMIC ARRAY RESHAPING 

MODEL·• VERSION 
MODEL -Ii i VERSIO 
NOT AVAILABLE ON MODEL-II 

s:.ooo 
S60 00 

INFINITE BUSINESS 
• ADO ON PACKAGE TO INFINITE BASIC •RC:.OUIRE S INFINITE !JASIG• 
• ADOS PACKED DECIMAL ARITHMEll C 'llTH 127 DIGIT ACCURACY 1-.0 ' I 
• COMPLETE PR! TEA PAGt"lATIO CONTROLS AUTO t- EADCRS FOOTERS AND 

PAGE NUMBERS 
• BINARY SEARCH OF SORTED AND UNSORTED ARRAYS llNST A, T SE l•RCH OF AN 

ELEMENT WITHIN A ARRA Yi 
• rlASH COOES 

MOOEL·I VERSIO 
VODEL·il l VERSIO 
NOT AVAILABLE ON MODEL- II 

$3000 
s 0 00 

MOD-II BASIC CROSS REFERENCE UTILITY 
• LISl OR PRI NT A SORTED CROSS REFERENCE TO ALL NUMBERS OR VARIABLES 

WITHIN A PROGRAM 

• LIST OF PAINT All LI NE NUMBERS CO NTAINING A SPECIFIED STR 1NG F CHAR­
ACTERS 

I. ODEL 11 ONLY S50 00 

••• All PRICES AND SPECIFICATIONS SUBJECT TO CHANGE••• 

END USERS 
CALL: 

SO N. PASCACK ROAD 
~ SPRING VALLEY. NEW YORK 10977 

~ NEW TOLL-FREE 

HOUR
24 ORDER 

LINE 

(914) 425-1535 

DEALER INQUIRIES WELCOME 

ORDER LINE 
(OUTSIDE OF NY STATE) 

(800) 431-2818 
ADO $J.OO FOR SHIPPING IN UPS AREAS 
AOO $4.00 FOR C.0 .0 . OR NON·UPS AREAS 
ADO SS.00 TO CANADA AND MEXICO 
ADO PROPER POSTAGE OUTSIDE OF U.S .. 

CANADA ANO MEX ICO 

REMODEL-PROLOAD 
• THE ULTIMATE RENU AEAING PROGRAM RE UMBERS ALL OR PART OF,, PRO· 

GRAf. (ALLOWS PARTIAL RE U \•BERI G I MIDDLE OF PROGRA MSI 
• PARTIAL OR co~ PLEfE ,,,EAGE OF T\'JO CASSETTE PROGRAMS 

ODEL·I VERSION 
~ ODEL·lll EASION 
N". T AVA ILABLE ON MODEL· ll 

SJ5 00 
S35 00 

COPSVS 
• COPY ANO VERIFY All MACHI E LANGUAGt I SYSTEM ! TAPES WR ITTEN IN STAND· 

AllD FORMAT IF YOU BUY A MACH I E LA NGUAGE PROGRAM COPSYS ALLOWS 
YO U TO EASILY COPY THE PROGRAM 0 TO ANOTHER CASSETTE AS A BACKUP 

MODEL,I VERSION 
MODEL -ill VEASIO 
NOT A\/AILABLE ON MODEL-II 

51 ; 00 
S2000 

FOR DEALER 
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••EVERYTHING FOR YOUR TRS·SO™ MODEL I or MODEL Ill•• 
• TRS·80 is i tr•demark of 1he R.-.dio Shck Dhiision o f Tandy Corp. 

Apparat, Inc., announces the most powerful Disk Operating System for the 
TRS-80'". It has been designed for the sophisticated user and professional 
programmer who demands the ult imate in disk operating systems. 

• 	 DOUBLE DENSITY ON MODEL I . 
Use ol lhe LNW DOUBLE or lhe PERCOM DOUBLER will expand storage 80% under 
NEWDOS/80 Version 2.0. mixing single and double densi ty specifications without 
any pa1ches. 

• 	 SINGLE DENSITY ON MODEL Ill 
Will allow lhe MODEL Ill to read disk from MODEL I and to wrile disks the MODEL I 
can read. making it easy to move programs be1ween the two machines. 

• 	 EXPANDED DIRECTORIES 
Directories can be expanded th ree times the normal numberof available entries. even 
on DOS disks. This is exlremely useful when using double densily 

• 	 DYNAMICALLY MERGE IN BASIC 
To allow sections of BASIC programs 10 be deleted and replaced with lines from a 
disk file during program execution . Also allows merging of non-ASCII form al liles. 

• 	 SELECTIVE VARIABLE CLEARING 
Allows the programmer to keep some variables and release lhe space used by lhe resI; 
also speci fic variables may be erased releasing 1he space 1hey use. 

• 	 PAGE SCROLLING IN BASIC 
Scrolling has been modified 10 allow lhe user 10 display programs page by page, in 
addilion 10 lhe regular line scrolling . 

• 	 REPEAT FUNCTIONS 
Keys in MODEL I repea t when held down. Enlering .. R'. as a DOS command causes the 
previous DOS command to be repeated. 

• 	 ROUTING FOR DEVICE HANDLING 
To send input and oulput from one device (display , printer. keyboard. etc.) 10 others 
or to a routlne in main memory. 

• 	 DISASSEMBLER OUTPUT TO DISK 
The Disassembler will now wri te a source code file to disk, wh ich the cdilo r assembler 
can read and edit . 

• 	CHAINING ENHANCEMENTS 
Featu res to allow chain files 10 be written from SCRIPSIT; also chaining may be 
switched on and off wi1hout changing chain file positioning , and may be executed via 
CMD ··xxx.. and DOS-CALL. 

• 	 SUPERZAP 
Has lhe ability to scan diskettes or disk files to find the Clccurences of specific va lues. 
A lso wi l l generate disk file passwords and hashcode 

• 	 FAST SORT ROUTINE 
Basic funclion CMD ··o" provides direct or indirect in-memory sort o f multiple arrays. 

• 	 MERGING OF NON-ASCII BASIC PROGRAMS 
• 	 BASIC SINGLE STEPPING 

• 	 New BASIC commands that supports files with var iable record leng1hs up 10 4095 
Byles long. 

• 	 Mix or malch disk droves Supports any Irack count from 18 10 80. Use 35. 40 or 77 
track 5" mini disks drives or 8" disk drives, or any combination. 

• 	 A security boo1 -up for BASIC or machine code applica tion programs. User never sees 
··oos READY" or ·· > READY.. and is unable to ..BREAK... clear screen. or issue any 
direct BASIC slatement including ··usr:· 

• New edi ting commands 1hat allow program lines to be deleted from one locatton and 
moved 10 another or to allow 1he duplication of a program line with the deletion of the 
original . 

• Enhance and improved RENUMBER lhal allows relocation of sub routines. 
• COE func1ion; simullaneous striking of the C. D and E keys will allow the user teenier 

a mini-DOS to perform some DOS commands without disturbing the res ident pro· 
gram. 

• Upward compalible wi l h NEWDOS 2.1 and TRSOOS 2.3. 
• Includes Superzap 3.0 and all Apparal 2. 1 ulililies. 

1··-·-~·-·-··-··--·-··-··-··-· ·-··-·-·· - ·· - ·· -· · -··-·-··-··- · · · 
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i 50 N. PASCACK ROAD
I SPRING VALLEY. NEW YORK 10977 
i 

NEW TOLL-FREE 

ORDER LINE 
( OUTSIDE OF N .Y. STATE~ 

(800) 431-2818 

HOUR
24 ORDER 

LINE 

(914) 425-1535 

NEW DOS/80 
.(TRS-80 MODEL I or MODEL Ill) $149.00 

ADD $3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD 55.00 TO CANADA AND MEXICO 
ADD PROPER POSTAGE OUTSIDE U.S.• CANADA & MEXICO 

•••ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE... 
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(800) 431 -28 18 

From 
MICRO SYSTEMS 
SOPTWARE. INC. •Replaces TRSDOS™ with the most powerfu l and sophisticated 
operating system you can get for your TRS-80™ Model I or Ill 
(New Model II version also*) 

THE ORIGINAL DOSPLUS CONTAINS ALL OF THE 

FOLLOWING FEATURES . 

1) Rad io Shack compatibi lity 

2) Error free variable length records 

3) Full lower case detection and support 

4) Repeating keyboard with NO keybounce EVER 

5) Shift [OJ typewriter keyboard option 

6) Execute only protection feature for BASIC programs 

7) Automatic track support for 35 through 80 track drives (mixed) 

8) Device 1/0 handling with FORCE command 

9) Support s high speed clock modificat ion (up to 4.0mhz) 


10) Supports mixed mode (single & double density) automatica lly 
11) Allows disable-enable to break key 
12) Allows user to define step rate per drive and re-configure system disk 
13) Allows for eff icient use of double-headed drives 
14) Built in screen printer (shift [CLEAR] with [BREAK] key abort 
15) Mult iple command chaining with "DO"' 
16) Built in memory test with CLEAR command 
17) New printer driver which allows complete forms contro l and paging 
18) Automa tic serial printer driver with optio nal auto line feed 
19) Execute any DOS command from BAS IC and return to BASIC 
20) Free space map of disket te with optional output to printer 
21 ) Copy with variable length files 
22) Complete RS232 control from keyboard with status check 
23) Create and pre-al locate files from DOS 
24) Display current date and time from DOS 
25) More information from Di rectory w ith optional printer outpu t 
26) Enter DEBUG with shi ft (BREAK] to allow use of (BREAK] from BAS IC 
27) New DISKDUMP/CMD sector display /modify program (works with filespecs) 

28) New OISKZAP/CMO single/double density disk edi to r 

29) New BACKUP (more reliable, no more pack ID check) 

30) New FORMAT (more reliable. no need to bulk erase disk first) 

31) New MAP util ity (maps out disk. showing where files are located) 


New DOSPLUS Z80 
Extended Disk BASIC 

1) Faster loads and saves 

2) BAS IC Reference uti lity (li nes. variables, keywords . printer op tion) 

3) BASIC Renumber uti lity (renumber sect ion of tex t. block tex t move) 

4) Short hand fea tures for almost ANY direct command (LOAD, SAVE. etc .) 

5) Shorthand features for editi ng (listing and editing with sing le key) 

6) CMD"M" instantly displays current ly set variables 

7) Global search and repl~ce in BASIC tex t 

8) Line printer TAB to 255 

9) OPEN"E" to end of sequential fi le (for output) 


10) DI (delete and insert text line) 

11) OU (dupl icate text l ine) 

12) "', R" & "' ,V" opt ions after LOAD and RUN (files open & save variable) 

13) OPEN"O" al lowed (Model 11 compatible) equal to OPEN"R" 

14) DOS commands from BASIC 

15) Automat ic. error-free variable leng th reco rds 

16) Single step execution with TRON (fabulous for debugging) 

17) CRUNCH (BASIC program compressor) 

18) New TBASIC (t iny BASIC) offers ful l BASIC commands 

19) TBASIC and DOSPLUS together only use BK of RAM (40K left in 48K TRS-80) 


* Announcing . ... 

DOSPLUS II 
For The TRS-80'" Model II 

Now Model II owners can get the power of DOSPLUS. 

DOSPLUS II replaces TASDOS with an ultra-soph isticated 

operating system that is 5 or more times faster. more reliable, and 

is totally compatible with all standard business-oriented software 


tor the Model II. f.JEU 

\'~\JS ** 7 MORE UTILITIES ** 
1) Single drive copy 

2) Restore (dead files) 

3) Purge (unwanted files) 

4) C leartile (destroys data by wr iting zeros to f ile) 

5) Trans fer (moves all user files from one disk to another) 

6) Spooler (allows printing of text while freeing up the CPU) 

7) Crunch (Basic program compressor) 


~ow DOSPLUS 3.4 ADDS THESE NEW 
ADDITIONAL FEATURES .... 

1. 	 BAS IC array sort - multi key, mu lti array 
2. 	 Tape/ Disk - Disk/Tape ut ili ty (with relocator) 
3. 	 Input@ (con tro lled screen inpu t) 
4. 	 Random access and ASC II modif ication on 


Diskdum p 

5. 	BAS IC checks for acti ve 'DO' 
6. 	Backup and Format from a 'D O' fi le 
7. 	 Much improved Backup (More re li able) 
8. 	 1/ 0 package much faste r (disk access time 


reduced) 

9. 	 Repeat last DOS command with ·;· ENTER 

10. 	Short d irectory (f il e name and extension) 
available 

11. 	Short direc tory of Model 111 TRSDOS d isks 
12. 	 Sin g le file convert from Mode l 111 TRS DOS 
13. 	 COMPLETE dev ice ro uting supported 

(DOS and BASIC) 
14. 	Abi lity to save BAS IC programs directly to 

another machines' memory (i f eq ui pped with 
Dosp lus 3.4) 

• 	 Plus many more improvements 
• 	 Includes the new expan ded easy to read 

200 + page users guide 
• 	 Also inclu des the new DOSPLUS Z80 

disk basic VER 1.6 

50 N. PASCACK ROAD 
SPRING VALLE Y. NEW YORK 10977 

.o (ltr 11 00 l(J~ ~ ,.,.,. , t. C ' '" u•~ ~~ I .o ~ 
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. 
HOUR24 ORDER 

LINE 

(914) 425-1535 

LOii Hl(]-1'1• "1)\ '6 .:;. r Ou•~ t(l t 0 • "~ ALL PRICES• SPECIFICATIONS SUBJECT TQ CHANGE 
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DELIVERY SUBJECT TO AVAILABlllTY 
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"~ A NEW ENHANCED VERSION OF 
THE FINEST DATA BASE SYSTEM 
FOR YOUR TRS-80™ MODEL I or Ill 

9'axl 

'Manager 


JUST CHECK SOME OF THESE FEATURES 

• Supports six different relat ional 	search 
techniques. 

• Comes with programmer's interface. 
• Over 93 pages of documentation. 
• Supports up to 20 user defined fields of 40 

characters each. 
• Record length up to 800 characters. 
• Files can be up to four disks in length. 
• Compatable 35, 40, 77 & 80 track drives. 
• Has calculated equation fields . 
• Complete report generator. 
• Data can be merged into letters. 

@]~gK~llfM.£

MAXI MANAGER for TRS-80 Models 1 & 3 
Requires 48K of RAM and 1 Disk Drive Minimum. 

• 30% INCREASE IN SORT SPEED 
• RE-WRITTEN USER'S MANUAL 
• NOW COMPATIBLE WITH NEWSCRIPT'" WORD PROCESSING SYSTEM 
• MAXI UTILITY, WHICH ALLOWS YOU TO RESCUE FILES ON DISKETTES 

DAMAGED BY WEAR OR MISUSE AND LETS YOU ADD. DELETE OR EXPAND 
FIELDS IN AN EXISTING DATA BASE 

NOTE 1· File s1 ze is dependan t on memory s1ze. 

NOTE 2· Sequentoal foles anly. 
NOTE 3· User must apply own dri ve r rou tine. 
NO TE 4· Hard copy pnnl oul only 
NOTE 5· Fou• fun c loons ( +- · ) only 
NOTE 6 · Some as note :: ) wdh a maximum of lwo co lcul ored fie ld s . 
NOTE 7· Avo.lob le os o seporole prpgrom fo, S99 .95. 
NOTE 8· 120 ch oraeler moxomum. 
NOTE 9 · Dalo slruc tures defined 1n manual. 
NOTE 1 O· 132 choraele •S moxomum . 
NOTE 11 · User optoon (foles con be reod from ascendrng or descending order). 

50 N. PASCACK RO AD 
SPRING VALLEY. NEW YORK 10977 

NEW T OLL-FREE 

ORDER LINE 
HOUR

24 ORDER 
(OUTSIDE OF N.Y. STATE) LINE 

(800) 431-2818 (914) 425-1535 


PROGRAM i=' ~u ~.f' .lr ~ COMPARISON CHART .t !J:s ~<' ~ ~ 
~ ~ ;- <l Q.(f'JlilA~?ll!Fl LE CAPACITY & FORMAT 

l"1ax 1mum record lenR.th 


Ma:ic.m)llm r; of characters ocr field 


Maximum fl of rie lds 

Maxirn.un 11 of characters per fie ld label 
 1915 10 12 765 

Variable length records (pack sectors} 
 YesNo Note 2 No No 

DATA MANAGEMENT 

Maxurum ;; or disks oer fde 

Maximum :1 or records oer file 

I I 4 31 4 
2450 Note I 32.767 10.199 65,535 
249 254 800 255 255 
249 254 40 254 255 
24 20 20 127 153 

FIE L D TYPES 

A l phanumer 1c Yes Yes Yes Yes Yes 

Numeric Yes Yes Yes Yes No 
Fixed decimal numeric Note 4 Yes Yes No 'lo 
Date (MM DD YY) Yes No Yes No No 
Extended date (MM DD YYYY) No Na Yes No No 

Ca lculmcd equat ion Note 5 Note 6 Yes No No 

Permanent f ie ld s Yes No No No No 

SOR T ING 
No - Yes Yes Note 7 Yes 


Sort by any fo e Id 


Number of ~t Key lo les 


~t1(SOrt 

Asc.e~drng sor t 

De scending_ s~ort _ 

Soll w1th•n a selected range 

Sore multiple fields ~1mu 1tancously 

M.1chine language assisted 

NoYe s Yes No 

Yes Yes Yes Ye' 
I I 5 I-

Yes _ Yes Yes No 

Yes - Yes Yes Yes 
Yes Yes Note 11 Yes 

No No Yes No 

Yes 


No 

Yes 

Yes 


F ILE MAINTENANCE 

F11(ed length input fields 

S1 ngl~ ~~Y entry of co~oo d~~­
S•ngle foe ld EDIT selectoon 
Sl.:1p record ~ne:ic. t or pre11 1ousl 

~& EDI T~c.ord -- ­ -
- ­

')e,irch & DELE TE record 
'Ao;ore 1 ec t1 on-~l phanun'ICr1c data 

•n numeric field 

RECORD SELECTION TE CHNIQUE S 

Rec ord riwnbe r 

Bu1,v y sear ch thigh ~peed_>-.,-----1---N_o_+-_N_o_l--_Y_es_+--,No-o_+-_N_o--i 
MJ101T1tJrn :: o f s imultaneous key~ I IO 31 I 

RE LATIQNAL COMPAR ISONS 

Ye s Yes Yes Yes 

No Yes No No 
Yes Yes Ye s Yes 
Yes Yes No Yes 

---~•----<---r----r-----1
No Yes Yes No Yes 

- >---+---+----< 
No Yes Yes No No 

Yes No Yes No No 

Yes Ye s Yes Yes No 

E:::iu;:-i l - No Yes- Yes Yes Yes 
~u.1l tlo Yes 
f- ­
~.<Ht-flh,1ri No Yes 

Les~ than NO Yes 
>-­
~1ng Yes No 

~ND/ OR NO No-
W1 Id c ,1r d 111.i si...1ng No Nu Yes No No 

PRINTING 

Yes No Yes 
Yes Yes Ye< 
-
Yes Yes Yes 

YeS ·-Yes Na 
Yes Yes No 

~et2PC<• hco 2a~ t1tle 
~r spec1 l1cd column he:idings 

~ut om.1t 1c. p.1ge numbering 

Right 1ustd1c,1uon 
f-=-­ -

User de fined column wi dths 

~scr dehnl'd co lumn sep.11ator s 

Kcybo.1rd entered column,11 value s 
r- ­

t"°erge dat.i •n_.:o form letters 

~111 filling apphc,1t1ons 

Col umna1 101al 
f- ­
Column~ Sub101.1 ls gener,ited upon 

ch ilnge rn .1 spec if ic. ft c ld 

Built 1n sc reen ptmt 

Note 8 Yes- -
No No 

Yes Yes 
No Yes 
Yes No 

No No 
No No 

No No 

No No 

Yes Ye s 

Y<s Yes 

No No 

Yes No Note I 0-
Yes No Yes 

Yes Yes Yes 

Yes No No 
Yes Yes Yes -
Yes No No- -
Yes No No 

Yes No No- ­
Yes No Na - ­
Yes No No 

Yes No No 
-

Yes No No 

MI SCEL LANEOUS 

- Yes-- ­
Note 3 

No1e 3 

Note 3 

Note 9 

No No 

© COPYRIGHT 1981 Adventure International 

* ADD $3.00 FOR SHIPPING IN UPS AREAS 
.. ADD $4.00 FOR C.0 .D. OR NON-UPS AREAS 
.. ADD SS.00 TO CANADA AND MEXICO 
.. ADD PROPER POSTAGE OUTSIDE OF U.S., CANADA & MEXICO 

*** ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE••• 
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HOUR 

TRS-80™ Owners: 
Get MAXI Power With 

MAXI CRAS 
MAXI STAT 

MAXI MAIL 
MAXI CHAS Check Register Accounting System 

MAXI CRAS is a TRS-80'" computerized check writing and recording system for personal or small business use. With MAXI CRAS, you can print a 
monlh's worth of checks in minutes (singly or on continuous forms). or you can write checks by hand and enter them into the register at your convenience. 
MAXI CRAS also eases the burden of reconciling your bank s1a1emen1 by providing the information you need ro know quickly and e fficiently. And MAXI 
CRAS never places a limit on your financial activity like some systems - write as many c hecks per month as you need! 

But MAXI CRAS does much more than balance a checking account: it 's an indispensable tool for managing money most effectively. You create up 10223 
income and expense accounts in rhe system, and at any time, you can print a detailed srarement that shows all activity in one or more of your accounts over a 
specified period of rime. You always know exac tly where your money is coming from and where ir's going. 

There's more! You can print complete check registers, income and expense sub-totals , and an account distr ibution statement rhat tells how each trans· 
action was distributed over the indiv idua l accou nt s . 	 . 

If you're weary of the messy, inefficient ledger method of bookkeeping, if you've been disappointed with other financial managing systems that don't deliver 
what rhey promise, then you're ready for besr. We mean it when we say - MAXI CRAS MEANS BUSINESS. 
ORDER NOW! 
TRS-80'" 48K DISK Model I and Ill ......................................... . .... . ................................................ $99.95 

MAXI STAT Statistical Analysis Package 
MAXI STAT is a revolutionary new program rhal was designed as a complete analysis package fo r the TRS-80'". If you're familiar with SPSS (Statistical 

Package for the Social Sciences) and whar it does for s1a1islical analysis on mainframe computers. then you have an idea of what MAXI STAT can do on your 
microcomputer. The following description of MAXI STAT is divided into the 3 main components of statistical analysis: 

(I) 	CODEBOOK 
The codebook describes the doto file formot ond the labels to be used for oil stolistical printouts. The four programs have been designed for complete 
codebook creation and editi ng. They are menu·driven and have incorporated several automatic error-checking routines. 

(2) 	DATA ENTRY 
MAXI STA T's data entry procedure is designed for speed and ease of entry. Entering and editing rhe raw information you wish to ana lyze is facilitated 
by the use of either fixed or free format. The four Data Management programs are menu- driven and are designed with a special backup feature that will 
save the data on disk at user·Specified intervals. 

(3) 	CONTROL FILES AND STATISTlCAL ANALYSES 
With MAXI STAT, you create the task control life 10 describe the types of analyses you would like printed. Hundreds of tasks can be specified •vith only 
one control file and analysis may be done on ranges of variables. 

MAXI STAT is the most useful statistical analysis package on the market today. Ir was \vrillen and designed to allow maximum flexibility in designing your 
own analysis. 
If you're in need of a program that adapts to your specifications, you need MAXI STAT. 
ORDER NOW! 
TRS-80'" 48K DISK Mode l I and Ill ...................................... .. ......................................................$199.95 

MAXI MAIL Mailing List Management System 
The ultimate in low·cost mail li st management is now here - MAXI MAIL, the latest entry in the highly acclaimed MAXI series. MAXI MAIL is a powerful 

mail lisl management system I hat's easy lo use and has totally unlimited storage capac ity. Completely menu·driven and loaded with error trapping roulines 
and safeguards, each MAXI MAIL data disk will hold approximately 1000 names and addresses; you can add as many extra data disks as you like! MAXI MAIL 
prints address labels, 100 - up to four across and in any configuration you want. An alignment tesl ensures that everything is just right before your data printing 
begins. MAXI MAIL also merges data. supports three numeric codes (of up ro four characters each), and offers all of the features necessary for professional 
mail list management. 

So, if you need a dependable, easy·to-use mail list management system at an affordable price, your search is al an end. MAXI MAIL means business! 
ORDER NOW! 
TRS-80'" 48K DISK Model Ill Only (2 dri ves required) .......... , ..... . ............ , ... . .. ......... ...... ... , . ... , .. , .. , .. , ....... $99.95 

NEW TOLL-FREE 

50 N. PASCACK ROAD ORDER LINE 

SPRING VA!-LEY, NEW YORK 10977 
 (OUTSIDE OF N.Y. STATE) 24 ORDER 

ADD $3.00 FOR SHIPPING IN UPS AREAS 	 (800) 431-2818 LINE 
ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $5.00 TO CANADA "'NO MEXICO (914) 425-1535 - AU_PRICES & SPECIFICATIONS SUBJECT TO CHANGE ­

- DELIVERY SUBJECT TO AVAILABILITY ­
ADO PROPER POSTAGE OUTSIDE OF U.S .• 

CANADA AND MEXICO 



If you own a TRS-80, you've GOT to have this book! 


FROM CAME.RICA'S MOST IMITATED COMPUTER AUTHOR 

THE ULTIMAR TRS-80™ BASIC BOOKI 

COMPLETE COVERAGE OF MODEL I, II, Ill and 16 BASIC's. 

ABOUT THE BOOK 


In 1977 David Lien wrote the Original Level I TRS-80 Learner's 
Manual furnished with all Model I computers. This step-by-step, 
illustrated, nonintimidating manual introduced thousands of 
beginners to the concepts and practices of BASIC programming. 
The manual was a huge success. and won universal acclaim as the 
best BASIC training manual ever written. Dr. Lien's teaching style 
created an immediate rapport with novice users, helping them to 
feel more comfortable with their computers, and more curious to 
about programming. Translated into numerous foreign languages. 
it soon became the world's best selling tutorial-style computer 
book. A revised version is still sold by Radio Shack. 

Leve\ \I BASIC was introduced in 1978and Dr. Lien wrote LEARNING 
LEVIL II released by Compusoft Publishing. This book was bought 
by thousands of users at $16.95, and quickly became the standard 
training manual for Level II BASIC (although the book is NOT sold by 
Radio Shack). In addition to teaching users how to take advantage 
of the power of Level II BASIC. this book helped bridge the gap 
between level I and Level 11. 

• TRS-80 is a trademark of Radio Shack 

In his own unique style, Dr. Lien has used his great expertise to 
create the most comprehensive training manual ever written on 
BASIC programming for all TRS-80 computers. Completely re­
organized and updated. LEARNING TltS-80 BASIC clearly instructs 
you in BASIC programming for TRS-80 Models I. II. Ill and 16 in a 
smooth Rowing. easy-to-understand tutorial style. In addition to 
complete descriptions o f each BASIC command. one or more 
sample programs are included to illustrate each command's use. 
Even the "know-it-all" programmer who thinks he knows all there is 
to know abou t BASIC will find a wealth of information not available 
elsewhere on use of PEEKs and POKEs, sorting techniques. disk 
BASIC usage. error handling and more. Schools teaching BASIC 
programming will find this to be an ideal textbook, with question 
and answer approaches and exercises at the end of each section 
that help the student make sure he understands the most important 
concepts. and is ready to move on to the next section. 
Whether you're a beginner or an expert programmer. whether 
you 're studying alone at home, or in a class with a teacher. IF YOU 
OWN A TRS-80, YOU NEED A COPY OF nus BOOK. 

$19.95 

NEW TOLL-FREE ~ ~ 
~HOUR----

50 N. PASCACK ROAD ORDER LINE 24 ORDERSPRING VALLEY, NEW YORK 10977 (OUTSIDE OF N. Y. STATE) 

~ LINE(800) 431-2818 
ADD 53.00 FOR SHIPPING IN UPS AREAS r~(914) 425-1535 
ADO $4.00 FOR C.0 .0 . OR NON-UPS AREAS 
ADO $5.00 TO CANADA ANO MEXICO 
ADD PROPER POSTAGE OUTSIDE OF U.S., 

CANAOA AND MEXICO All prices and specifications subject to change I Delivery subject to availability 
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The ~ew ~nd l:diti()n ()f 


Tli~ 13A~IC 
liA~ ()13()()1\ 

(480 pages - Soft Cover) S1~ e gt} 

The BASIC Handbook has never been this complete. The Expanded 

Second Edition gives you over twice as much 1nfo rm11tion as the Fi rst 

Edition, explaining .,ea rly 500 BASIC words. The Handbook leatureg 

special sec tions on Disk BASIC. TRS-80 Extended Color BAS IC. Atan 

BASIC , Acorn Atom BASIC. Tektronix BASIC and "Converting P10­
grams Frcrn One Compu ter For Another .. 


The computer industry has experienced tremendous change in the last 

three years. Hundreds o f new c::imputers have been introduced s1rce 

The BASIC Handbook was released in 1978. The Second Edi tion meets 

the challenge heild-on . documenting every signi ficant BASIC wo rd 

used by every BASIC-speak;ng computer. 


Th is new Ed1t1on makes prog ram conversion easy Its widely acclaimed 

feature. " If You r Computer Doesn't Have II · has bl)en expanded. Each 

BASI C word is alphabetically listed, with Test Programs and Sampl<! 

Runs, Variations in Usage combine with Alternate Spellings to totally 

cross-reference each BASIC word. 


Who needs the BASIC Handbook? 

Every user of the BASIC language needs the Handbook' Hobbv1sts 

converting between BASIC "dialects" need 1t. Students learning and 

using BASIC on any size computer need the Handbook as a supplement 

to lhPir BASIC language text. Programmers at every level w:ll use it con­

stantly to fi nd be tter ways to achieve the needed resul !s. 


OPEDIA 01 The 
t A Text. ti Is A Virtu~I i'~~~;; About over 500 

Not A Dictionary , ~o plaining All You Nee nd Commands. 
BASIC Language\, ~unctions , Operators a 
BASIC Statemen s, 

An Encyclopedia of the BASIC computer language. 

by Dr. David A. Lien 

What versions of BASIC does it cover? 
There are nearly a hundred versions of BASIC in use today. No wonder 
we keep seeing strange new BASIC words. Dr. Lien has selec ted over SD 
of the most used dialects and explained every commonly used s1ate­
men1. funclion , operator and command. 

Interlocking subroutines: Every subroutine has been conslructed so the 
numbers won 'I over lap with o thers in the book. Assemble any combina­
tion of lhe subrout ines needed to do the job - with no line conflic ts• 

Alternate programming techniques: The popular " If Your Computer 
Doesn't Have 1r· fea ture has been expanded th roughou1 the book . 

Complete Index: The increased complex 11y of lhe language mandaled 
thal an index be added . 

"Con~erting Programs From One Computer For Another" Th is special 
sec l ion provirtes valuable tips on how 10 transla1e a prog ram wilh a 
" forei gn" BASIC to run on you r machine. 

Foreign computers : Virlually every BASIC-speak ing compuler 1n lhe 
world 1s covered. You need lhe new Handbook to lranslate BASIC 
words used by Britain 's Sinclair . Sweden 's ABC-80. Australia's System 
80. Japan·s NEC and many olhers. 

Plus these Special Sections 

* 	 Disk BASIC: A helpful supplement 10 your Owners Manual and a 
good introduct ion to the theo ry of Disk BASIC . 

* 	 TRS-80 Extended Color BASIC: A comprehensive explanation of 
Radio Shack 's newest BASIC. 

* 	 Atari BASIC: You see programs wri tten in this popu lar BASIC in 
nearl y all the magazines. A specia l sec tion explains ils unique 
words and features. 

* 	 Acorn Atom BASIC: The Atom is one o f Europe'g favorites. bul 
its BASIC is very different. Ir's fully documented in this Second 
Edition. 

* 	Tektronix BASIC: A graphics-oriented BA.SIC used ex tensively 
by eng ineers and scienlisls. 

Covers These Computers: 

• TRS-80 (a ll models) • APPLE • IBM• Atar i • Wang • Commodore PET 
• Sorcerer • Norths1ar • Acorn Atom • UNIVAC • System 80 • Hewlett 
Packard • Hea thkit • Ohio Scientific • Texas lnstrumenls • Sinclair 
• DEC • Sharp • Vector• NEC• Plus hundreds mo re• 
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Announcing 

AUTOGRAMMER. 

Now you can write the programs your business needs­


even if you have no programming experience! 


Until now, you either had to 
hire an expensive programmer 
to custom tailor existing soft ­
ware to your business, or else 
try to adapt your business to 
someone else's software. The 
classic dilemma of the square 
peg in the round hole. 

But now there's 
Autogrammer. Software de­
signed to let non-programmers 
generate their own programs. 
No need for programm ing 
knowledge. No need to 
learn any prog ramming 
language. All you have 
tO know are the needs 
of you r own business. 

EASY! 
Autogrammer is as easy to 

use as a ty p~wri te r , yet so pow­
erful it puts all the musc le of 
your COIT]puter right at your 
fingertips . Milny applicat ions 
requ ire oni'y 10 or 15 minutes to 
comp lete. What you type on the 
screen . Au~ogrammer turns 
into a machine- lang uage pro ­
gram that'~ ready to run . 

VERSATILE! 
Autogram mer has thousands 

of applications fo r both bus i­
ness and personal needs. 
Inventory records , sales and 
earnings projections , tax calcu­
lations ~ forecasts, employees 
f iles, stock market analyses. 
Using Autogrammer. you can 
create even complex programs 

DEALER INQUIRIES ONLY: 

ROKLAN SOFTWARE 
10600 W. HIGGINS RD. 
SUITE 200 . 
ROSEMONT, IL 60018 
(312) 297- 5088 

---····--- AutogrammerbyR~k an 
~--····-~ 

can use Autogrammer to gen­
erate custom programs. It's so 
simple, anyone can become an 
Autogrammer quickly and 
easily. 

Autogrammer allows you to 
print from screen with one sim­
ple command or list the enti re 
data base. The optional Report 
Generator allows you to organ­
ize and then report from the 

data base in the format you 

----.---- choose. 
l 

. • 

· · 
such as tracking inventor ies , 
adding pu rchases, subtracting 
sales, crediting accounts, 
report and adjust for daily 
sales , add back to inventory , 
make adjustments for credits . 
defects. shipping charges, and 
much more. Having this kind of 
vital information available can 
simplify business decis ions and 
save you money. 

FLEXIBLE! 
As your needs change, 

Autogrammer-generated appli ­
cations can easily be revised, 
updated , expanded , or com­
bined. Autogrammer writes fin­
ished , stand -alone programs 
which do not require Auto ­
gram mer for running . They 
work first time, every time. 
Everybody in your organization 

END USER ORDERS: 
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costs_$299.95and1s . ~ available for Tandy 
1~ TRS-80* model 11 and 

soon fo r models I, Ill 
and CP/ M versions, with other 
versions soon to come. 
Optional Report Generator, 
$199.00 , for in-depth reporting 
from the data base. 

LET'S FACE IT. 
Nobody knows your busi­

ness like you do. With 
Autogrammer, you can write 
your own programs and gain 
control of your own business 
by generating exactly the 
information you need. 

Autogrammer for TRS-80* 
model II is avai lable from H&E 
Computronics Inc. and other 
major distributors and dealers 
nation ally. 

The end of the square peg in 

the round hole. 


'Reg istered trademark of Tandy Corp. 

ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE 
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I •2 MEGABYTE 5-1/4" HARD DISKDRIVE I 
TRS-80* • APPLE.* • IBM* • 


THE BOX WORKS •••• 
We're so convinced ·that THE BOX is 
exactly what you need that we'll let you 
try it for 10 days. If you're not satisfied 
with the incredible speed and capacity 
of this system - return it for a full refund. 

HEATH* • ZENITH* • XEROX* 


THE FACTS 

•Cost: $2995* per drive, complete 

• 	 Plugs directly into the Model Ill 

• 	Model II systems require installation of Radio 
Shack's hard disk drive port modification 
(about $30) 

•Winchester Technology 

• 	 Add up to 3 additional drives 

• 	 Full one year warranty on all parts and 
workmanship provided by manufacturer 

• 	 Boots up in seconds 

• 	 Direct installations in minutes 

• Availability - NOWI 

Model Ill TRSDOS-Compatible Operating System 

$149.00 
Model Ill DOSPLUS-Compatible Operating System 

$250.00 
Model Ill LDOS-Compatible Operating System 

$250.00 
Model II TRSDOS-Compatible Operating System 

$400.00 
Model II CP/ M-Compatible Operating System 

$250.00 
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TRS-80™ DISK & OTHER MYSTERIES by H.C. Pennington 
TRS-80 Disk and Other Mysteries is the detinite fix-it book for disk users. More than 130 pages of easy to read entertaining and immensely useful 

information . Find out how to recover disk f iles. the layout of information on disks, memory maps, problem solutions .. . the list goes on! 
Many readers have saved days of work by recreating disk fi les that were unreadable. TRS-80 Disk and Other Mysteries have received favorable 

reviews in several magazines . . .. ..... . ....... . . . .. . ......... . . .. . . .. ..... . ........ . .. . ........................ .... .......... . .. .. $22.50 

MICROSOFT'" BASIC DECODED & OTHER MYSTERIES by James Farvour 
Microsoft Basic and Other Mysteries is the definite guide to your Level 11 ROMS. With more than 7 ,000 lines of detai led comments and 6 addition­

al chapters packed with information , it is easily the biggest and best book about the Level II ROMS available. 
Explo it the power of Microsoft Basic with the aid of more than 300 pages of tested examples, explanations, and detailed comments. $29.95 

THE CUSTOM TRS-80™ & OTHER MYSTERIES by Dennis Bathory Kitsz 
Ever wanted to do th ings to your TRS-80'" that Radio Shack said couldn't be done? How about reverse video. high resolution graph ics, and 

audible keystrokes? 
Not enough? How about turn ing an 8-track into a mass storage device. making music. controlling a synthesiser. individual reverse characters, 

and a real-time clock just to name a few? 
The Custom TRS-80'" and Other Mysteries is packed with more than 290 pages of practical information ............ ..... .. ..• ..... $29.95 

BASIC FASTER AND BETTER & OTHER MYSTERIES by Lewis Rosenfelder 
BASIC is not nearly as slow as most programmers think . BASIC Faster and Better shows you now to supercharge your BASIC, with 300 pages of 

fast . functions and subroutines. 
You won 't find any trivial , poorly designed check-book-balancing ' programs in this book - it's packed with useful programs. 
Tutorial for the beginner. instructive for the advanced, and invaluable for the professional. this book doesn't just talk . . . it shows how! All routines 

are also available on disk. so that you can save hours of keyboarding and debugging. 
The #1 disk BFBDEM contains all the demonstration programs, and #2 BFBLIB has all the library functions ...... .. .. .. .. ...... .... $29.95 

BFBOEM (demonstration disk) $19.95 I BFBLIB (library disk) $19.95 

THE CUSTOM APPLE'" by W. Hofacker and E. Floegal 
This new book is a complete guide to customiz ing your Apple, both with software and hardware additions and modifications. Instal l extra 

memory. sound chips, analog-to-digital converters, and many other modifications with the instructions in this book. Turn your APPLE into a 
terminal or into a piano! ............. .. .. .. ............ . .... . ............. . .......................... . ..................... $24.95 


AOD $3.00 FOR SHIPPING IN UPS AREAS ­
ADD $4.00 FOR C.O.D. OR NON· UPS AREAS 
ADD ss.oo TO CANADA AND MEXICO H 0 uR NEW TOLL-FREE 
ADD PROPER POSTAGE OUTSIDE OF U.S.. 2 4 0 RD ER ~ ORDER LINE50N.PASCACKROAO I CANADAANDMEXICO ~$ LINE ~~. 

SPRING VALLEY, NEW YORK 10977 ...........-- (OUTS IDE OF N.Y. STATE) 


•••ALL PRICES ANO SPECIFICATIONS SUBJECT TO CHANGE""" (914} 425-1535 (800) 431-2818 



ELECTRIC-
VERSION 2.0 

The New Enhanced Version Of The 
World's Greatest Word Processor Is Here. 

The new ELECTRIC PENCIL 2.0 for TRS-80 Models I and III 
Available for Disk, Cassette and Stringy Floppy Systems 

The ELECTRIC PENCIL System is easy to learn and easy to use ·· its simple command structure will make you a word processing 
expert in minutes. The ELECTRIC PENCIL Manual serves both as a quick reference guide and as a self· teaching manual, including 
pictures and examples. · 
The ELECTRIC PENCIL 2.0 has more features than any other word processor for the TRS-80, including: 

D Easy to learn·easy to use·menu driven 
0 All se1tin9s are displayed 1n menus 
0 Extensive "HOW·TO" documentation with examples 
O Disk version supporls tape and Stringy Floppy 
0 Compatible with all ASCII files (including BASIC"s) 
0 Configure program to your own format 
D All print lormat seltmgs saved with fde 
O Runs on Model t and Model Ill 
0 Rims under all versions of TRSDOS and NEWDOS 
0 Fast butler shift and type-ahead in 'INSERT" mode 
0 Underlining 
O No keyboard modihca11ons requi red 
O Compat ible with all lower case mod1l1ca1ions 
0 Three print drovers. (parallel. serial and TRS212) 
0 Recognizes high memory 
O Uses printer DCB· you can use any prin t drover 
D Commands 10 load and save special print·dnvers 
0 Special print drivers may be loaded at any time 
0 Set RS232c and TRS232 op11ons from SYSTEM menu 
0 Supports serial baud rates from 110 to 9600 baud 
O Supports 1500 and 500 baud tape operations 
O Cursor speed command 
0 lncomplete/'bad ' loads saved for you r 1nspect10n 
O 'Printer hangs· eliminated 
O Al t file commands use standard TRS-80 mnemonics 
0 ALL versions runs with t6K . 32K or 48K 
0 Aulomallc prml formatt ing 
O Automatic repealing keyboard 
D Automatic ·whole word ' wrap·a:-ound 

D Cursor control - up · down · right · le([ 
D Cursor to end ol file 
D Cursor to beginning ol file 
D Tabb ing 
0 Scrolling · 5 speeds forward and reverse 
0 Freeze and con tinue scrolling 
0 Cursor tu top of screen 
0 Cursor to beginn ing of hne 
0 Delete and insert characters 
0 Delete and insert lmes 
D Erase line from cursor pos111on 10 end 
0 Insert and delete blocks of text 
0 Backspace and erase characters 
0 Search from 1 to 38 characters at one time 
0 Replace lrom t lo 38 ~haracters at one rime 
0 Search without replace 
D ·cond1t1onar search and replace 
0 Cu1sor positions over ·search· character 
0 Selective (w•ld card) search and replace 
D Selective (wild card ) search without replace 
0 Search and rep!ace carnage return and rorm teed 
D Repea t command 
0 Hard Space character 
D Concatena11on ol long lines 
D Upper and lower case shill key loc 
D Exit any command with a sing le keystroke 
D Au1oma11ca11y display,, lree memory 
D Automa11cally displays words in hie 
0 Selection or cursor speeds 

D Selective clearing of memory 
D Set you r own power-up configuration 
O Warm start command 
D Optional automat ic titling 
D Op!lonal automatic page numbering 
D Right fUS l1 fication 
O Lelt margin may be set from O to 255 spaces 
D Line length may be set l rom 1 to 255 cha racte rs 
0 Line spacing may be set from 1 to 255 lines 
O Page leng th may be set from t to 255 Imes 
D Page spacing may be set lrom Oto 255 lines 
D Starling page number may be from t 10 65535 
D Optional pr int length may be set to print partial files 
D Multiple print ing of text tiles 
O Single page printing 
0 Printer conr1guration control · 

carnage return on/off 
line teed on1off 

D All op11ons may be changed at any 11me 
D Loads any ASCII file 
D Compatible with all lites created by previous releases 
D Easy backup - no fancy protection features 
D Casselte control !or d ic tation - DICTAMATIC 
D Loads multiple files 
D Fast disk 110 • loads 36K in under 8 seconds 
D 36K text buffer (48K disk system) 
D All machine language program 
0 Manual available separatel y 
D Source code available - 'THE ELECTRIC PENCIL HANDBOOK ' 

The ELECTRIC PENCIL 2.0 for TRS-80 Models I and Ill
_.A (disk) $89.95 (cassette) $79.95 

.... Editing Utilities for the ELECTRIC PENCIL 2.01 

BLUE PENCIL - A text proofing addition to THE ELECTRIC PENCIL 
BLUE PENCIL reads the text file and notes any spelling errors on the video or 
printer. It recognizes prefixes. suffixes. hyphenation and comments. The word 
dictionary is infinitely expandable · by you! You can add or delete your own 
vocabulary of words to BLUE PENCIL's dictionary. 

BLUE PENCIL comes with a 50.000 word dictionary (equivalent to a 
Webster's Pocket Dictionary.) Typical proofing time for a 60.000 word text file 
is under two minutes. Requires 32K minimum. 1 disk drive. 989.95 

RED PENCIL - A text correction addition to THE ELECTRIC PE.'''KIL. 
RED PENCIL automatically CORRECTS errors detected by BLUE PENCIL. 
RED PENCIL displays each misspelling and typo separately and offers you a 
choice of options which include: retyping the misspelled word. leaving it as is. 
adding it to the dictionary or displaying the word in context. If you choose to 
display the word in context, then you are again offered the first three choices. 
The text is instantly corrected and you may then proceed with your word pro­
cessing chores. Typical correcting time for a 6000 word file is under two 
minutes. (Note: time may vary depending on the number of spelling errors.) 
Requires 32K Minimum. 1 disk drive and BLUE PENCIL. $89.95 

Also AvaUable: 
The ELECTRIC PENCIL II for the TRS-80 Model II 

TRSDOS or CP/M Version $300.00 
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•EVERYTHINGFOR YOUR TRS·SO™•APPLE™•ATARl™•PET™e 
• TRS.-80 is. .11 1r.1dem.11tk ol lh e- R.idio Sh.ick Oivl~ion of T.tndy Corp. - •APPLE i$ a trademark of Appll" Corp.~ •ATARI i5 .i trad~m.uk of Atui tn<". - •PET is a lrademark ol Commodore 

TU~""-' ,,,()U1:2 CUMVUTl:l2 

l~Tf) A Tl:A.Clil~t3 MAClil~I: 


A COMPUTER PROGRAMMING COURSE 

FOR BEGINNERS 


STEP BY STEP Ages Junior High to Adull 
32 Programs and a 64·page workbook teach programming in BASIC 
for the beginner. Introduces all important BASIC commands and 
programming logic , including simple string logic and one-dimensional 
arrays . Lessons are interac tive, presented in a quest ion-and-answer 
format on the computer screen. The workbook adds ext ra informa· 
tion. Through instruction, structu red practice, and frequent skills 
testing the user learns how to write BASIC programs, 3 tapes, work ­
book, vinyl binder. 

TRS-80, PET $49.95 APPLE (Dis k) $79.95 PET (Dis k) $59.95 

EDUCATIONAL GAMES 

MEMORY BUILDER: CONCENTRATION Ages 6 Up 

A series of edu ca1ional games to improve memory. all ention span and con· 

centration. Leller and 3- lett er words are used. Player has 1hree options: play 

againsl 1he compuler. play againsl him or herself, play agains1 another playe r. 

Especially good for parent and child 10 play 1ogether. 


$ 16.95 

STORY BUILDER/ WORD MASTER Ages 9 Up 
Series of partially completed verses that the child completes. Teaches gram· 
mar skills in an enjoyable way. Word Mas1er is a logic game where the child 
tries to guess a 3·1e 11 er word generated by the comput er. Teaches reasoning 
and vocabu lary. 

$ 16.95 

GRAPH BUILDER Ages 10 Up 

11 leaching programs and games teach student s 10 read graphs. Covers x and 

y coordinates, and represemation of numerical dara on graphs. S1arts with 

simplest concepts and works up to complicated grid game. 

T RS-80 $ 16.95 


CODE BREAKER Ages 10 10 adult 

3 sc rambled message games of increasing difficulty that build basic word 

handling skills needed for good writing. First game scrambles le11ers within 

the words in the message: next 2 games scramble letters and also word order. 

The last game gives the hardest messages. Messages are made up by the 

computer from an ext ensive word lisi. 

APPLE, ATARI, PET $ 16.95 


MINICROSSWORD All Ages 

4 programs that consisl of 2 minicrosswords and 2 codeword games. Cross · 

word programs invent their own crossword puzzles · hundreds of completely 

different puzzles are possible .- and score how well you do each pu u le. When 

used in conjuncl ion with the codeword programs, which are word -guessing 

games. 1he course provides a vocab ulary and spelling developmenr system. 

TRS-80, APPLE, ATARI $ 16.95 


ASTRO WORD SEARCH: GEOGRAPHY Junior high to adult 

Search for hidden geographic<>I place names in a pattern of lett ers generated 

by the computer. Words can be hidden across, down or diagonally as in the 

popu lar word-search puzzles. Hundreds of different puzzles can be formed by 

the puzzle in 3 programs. Computer scores you on how well you do . 

TR.S·80, APPLE , ATARI $ 16.95 


ASTRO WORD SEARCH: SPANIS H High school to adult 

As in Astra Word Search: Geography, the computer generates hundreds of 

different puzzles, but rhis time the hidden words are common Spanish words. 

Helps improve Spanish vocabulary, Computer scores you. 3 programs. 

TRS-80, APPLE, ATARI $ 16.95 


ASTRO WORD SEARCH: FRENCH High School to Adult 

Like Astro Search: Spanish. except this time, it 's French vocabulary words. 

TRS·80, APPLE, ATARI $ 16.95 


ASTRO QUOTES: High School to Adult 

Fasc inating game in which you guess vocabulary words from clues and lhe 

comp uter takes each I ti er from the words and puts it where it belongs in a 

!amous quotation . As soon as you can, you guess the quotation. If it takes you 

too many tries to guess the ·uote, you lose lne game. 3 versions: e3Sy, 

medium hard. 

APPLE, ATARI $ 16.95 


STUDY SKILLS 
IQ BUILDER Junior High Up 
A group of 4 courses that prepare a high school student for the College 
Boards or adult for apt itude tests. 
VOCABULARY BUILDER 1: BEGINNING 11 programs include a set of 
graded vocabulary questions on synonyms and antonyms (the most common 
type of vocabulary question on an IQ test) . The last lesson is a lest on vocab­
ulary. Total of 400 questions, 2000 words in course. 

$ 16.95 

VOCABULARY BUILDER 2: ADVANCED 11 programs like those in 
Vocabulary I, but using a more advanced word list. 

$16.95 

NUMBER SERIES Contains 8 programs that provide prac tice in a common 
math problem type. The first lesson teaches how to approach number series 
and how to analyze their patterns. Later lessons provide practice with in­
creasingly difficult problems, giving clues if you have difficulty with the 
problem. Final lesson is a test of abilities . 

$ 16.95 

ANALOG IES Contains 6 programs that teach what an analogy is and what 
the common types are, provide a met hod for analyzing analogies and prov ide 

·practice in handling all types of analogies. Final lesson is an analogies lest. 
$ 16.95 

LANGUAGE ARTS 
READING COMPREHENSION: WHAT'S DIFFERENT? Ages 8 Up 
5 reading comprehension programs which present logical problems where the 
student picks the one word in four which doesn't belong with the rest. Builds 
analy tical skills essential for underst anding what you read. 

$ 16.95 

PRESCHOOL IQ BUILDER Ages 3-6 
Teaches vit al cognitive skills 1ha1 children must learn in order 10 do well in 
school. In Part I, Same and Different. the child discriminat es between two 
forms. In Part 2. Le tt ef Builder, the child matches a le11eron the TV monitor to 
one on the keyboard. Accompanying Parent's Guide gives instruction. 

$ 16.95 

S PELLING BUILDER Junior High Up 
8 programs plus an audio cassette leach important spelling rules and skil ls. 
Helps students and adults overcome spelling difficulties. Not jusl spelling drill, 
this course teaches a method for approaching difficult words. Ideal for 1he 
student or adult who has mastered basic spelling but has trouble deciding ii 
it's "supersede" o r "supercede''. "combustable" or "combustible". Final test 
of 25, ten-word lists. 

$19.95 
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-$ SELF-TEACHING GUIDES 


USING CP/ M® 
Judi N. Fernandez & Ruth Ashley , 

Co-Presidents, DuoTech 
The first comple te. detailed. self-paced in troduction to CP/ M- Control 
Program/M;crocomputers. the most widely used microcomputer 
operating system . Packed with examples and exercises. and assuming 
on ly rudimentary programming experience. this daily working tool lets 
you use CP/M to perform rou tine work functions and soph1st1cated 
tasks with maximum capab1t1ty and effic1ency-w1th a wide variety of 
ha rdware. for any app lication . 

··A marvelous addi tion to the CP/ M literat ure... I on ly wish that I had 
had the book when I was starl ing out ''" - Alan R Mi lter. New Mexico 
Tech and Software Editor. Interlace Age 

S l2.95 

TRS-80™ BASIC 
Bob Albrecht, Don Inman & Ramon Zamora, 
all of Dymax Corporat ion 
Packed with games. graphics. and practical applications . this exciting 
new book helps you gel maximum enjoyment and use from your TRS-80 

"OUTSTANDING... the best thing to happen 10 Level II owners.'" ­
Computronics Mon th ly News 

" If you're a rank beginner...your novice status won't last long TRS­
80 BASIC leads you by the hand through the maze of programming the 
compu ter to perform both en tertaining and useful lasks." - lnterface 
Age $ 10.95 

MORE TRS-80™BASIC 
By Don Inman, Ramon Zamora, and Bob Albrecht 
Here is an exciting new interactive programming gu ide to advanced 
functions . A sequel to the author's highly popular book. TRS-80 BASIC. 
MOR E TRS-80 BASIC helps you build on your fund amental knowledge 
ol Level II Basic with scores o f practical applica ti ons lha l are both 
recreational and educational . It explai ns all TRS-80 Level II BAS IC 
sta tement s. commands. and features not covered in their previous best 
sel ler. 

Along with an exp loration of the PEEK and POKE functions. you 'll 
get a clear demonstration o f several differen t methods to display 
graphics . including little known "super graphics" techniques. Graphics 
become ooth fa sc inatrng and fun when you learn how to use TRS-80 
string operations and functions like SET. POKE. and CHRS to animate 
cha racters. games. and drawings. 

You ' ll explore vital concepts in inform ation processing and master 
file handling techniques that apply to both cassette and disk files You'll 
also discover many " universal" applications easily adaptable to specific 
problems. 

MORE TRS-80 BASIC 1sone o f the Wiley Self-Teaching Guides. It's 
been carefully wri tt en so that w e' re sure you can broaden you r under­
standi ng ol Leve l II BASIC and expand your programming abi li ty in 
ord er to make fu ll use of you r compuling equipment. And it's self­
onst ructional - so you work at your own place. Only a beginning back­
ground 1n Leve l II BASIC is needed. $9.95 

John Wiley & Sons 

DATA FILE PROGRAMMING IN BASIC 
LeRoy Finkel, San Carlos High School & Jerald R. Brown, 
Educational Consu ltan t 
Data files are the key l o the successful use o f mic rocomputers for 
virtually al l business, educa tional . profess ional. and sophistica ted 
home applica tions. This easy-to-follow guide serves the rapidly grow­
ing army of microcomputer users by explaining in comprehensive 
detail how to prog ram and maintain data files on microcomputers. It 
uses the most popular va rian ts of BASIC , TRS-80 BASIC and Microsoft 
BASIC-80. with an ex tensive appendix that covers BASIC for the North-
star computer. 5 12.95 
A PPLE'" BA IC Version 5 12.95 
Op1iona l APPLE"" Program Dis k $ 19.95 

FORTRAN IV, 2nd Ed. 

Jehosua Friedmann , Ph.D ., 

Jerusalem Col lege o f Techno logy, Je ru salem. 

Philip Greenberg, Ph.D., Kingsborough Comm unity 

Co llege, & Alan M. Hoffberg, CPA, MBA, Pres ident. 

Informat ion Reso urce Managemen t 

A revo lu tionary new edi tion of the standard FORTRAN guide- now 

heavily oriented to personal computers. Users of mainlramecompulers 
will also find the book totally applicable. You'll start writing basic 
FORTRAN immediately. then prog ress smoothly to standard ex ten­
sions and advanced op tions. Whether you use FORTRAN 77 or FOR­
TRAN IV. the au thors point o ut all the d ifferences-with comparative 
tables-so you ca n fo llo w whichever version is r igh t fo r your machine. 

5 12.95 

THE TRS-80™ MEANS BUSINESS 
Ted G. Lewis 
\.\1n!!Pn :tp~l·1fictlll~· for bus1neS!> ornpu1er user:i.. [hi!> tkmdS·On manual 1s the fast guide to 
1ht.' bc·'.'i t -.dl1rt9 Radio Shark Model II Computer. You'll discover oi..vldevanery of applica­
110113 thdt will turn your system in to a powerful "f1l111g cabinet.. while making your 

- bu~nh..":,~ a 101 more mt1f\dgeable. Mdny ready- to-run progr ...111is are included .Llnd thC' most 
d1ff1luh ~'!'!J)('t"ts of file S[n1ctl11'~ progr<:\rnnun~ ,n·e sirnplit1ed S 12.95 
Op1ion"t Model It Progra m Dis k S 19.95 

FAST BASIC 
Beyond T RS-80'" BASIC 
George Gra tze r, Ph.D. assisted by Thomas G. Gratzer 
LJ.;.1119 fev,:~r 1han 20 assembly lilngu.1gc mstruc:tKH\S, and thr n3rnes or 60 memory fo r1c­
uon~ . FAST BASIC demo11~tratc.>' hmv progr.·mm1crs can write fas1er. more eific1ern 
prt>grJnl::. In f;tc1. 11 actuall>' !»hm ..•s 1hem how 10 irnprovl;' 1he1r program1n111g,specd up to 
100 llme=:s' 14 .95 
Op1ionol Mo del I o r Ill Prog rom Casse ll o 5 19.95 
Op1 ion~ I Model I Ptogritm Disk $ 19 .95 

- Q p1 ional Mo d e l lit Program Disk S 19.95 

TRS-80™ COLOR BASIC 
Bob Albrecht 
THS 0 COLOH BASIC ~hmi.~ u:;.crs how to dpprce1..1te 1he urnquc color . sound. and 
yr.1ph1c t~1 p.d ul1t1e~ of the TRS 80 Color Cotnpu i ~r \V11h s~um.•s . e:iqJl.!nments, progr.:irn 
ming p rohl rnsJnd solt111o ns g{•,1rcd to educational. rccrca11onal .;.md home t'pphc;)tio r1 s 
11 let1d<i- 110\'l('t'~ o;tep b1!i1 ~iep nHo good progrdtmn1119 pr~lclices S9.95 

PROBLEM-SOLVING ON THE TRS-80™ 
POCKET COMPUTER 
Do n Inman & Jim Conlan 
Tht' firsl grndc ro the m! w TRS 00 Pock<'I Comp11l1:"r. this s1ep-by step guid(" covers a 
rdr1~t> 01 ttduci'ttonal dlld pracltedl applicalions fromddta slorngc. sorting, and searching 

- tn t.-nmplex dwm progrdmnung SS.95 

50 N. PASCACK ROAD 
SPRING VALLEY , NEW YORK 10977 

NEW TOLL-FREE 

ORDER LINE 
(OUT SIDE O F N .Y. STA TE) 

(800) 431-281824 ;RoDuE~ /~ 
ADO SJ.GO FOR SHIPPING IN UPS A~EASLINE ADD SO.OD FOR C.O.D. OR NON-UPS AREAS 
AOD SS.00 TO C ANADA AND MEXICO 
ADO PROPER POSTAGE OUTSIDE OF U.S .. 

CANADA AND MEXICO 
(914) 425-1535 

•••ALL PRICES AND SPECIFICATlONS SUBJECT TO CHANGE'"' 
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••EVERYTHING FOR.YOUR TRS·SO™ •APPLE™•• 
• TRS-BO i'i .i lr11dcm•rlri or lh C" R.ldio Shack Oi\' Mon of Tdndy Corp. • • APPLE is .l n .-d~m.uk o f Ap~h.· Cofp. 

from 

Add new d1men~10ns ro your Level IllLevel Ill BASIC: 
Fei!lturt"' include 

1. 	 Advanced graphics' N ew cornrnands to do plotti ng 
etc .! 

2. Renumber a basic program' 
3. 	Smgle stroke 1nstrn ct1ons. Type 1 key lo gel full 

command prin t ou ts hkc PRINT. EDIT ETC ' 
4. 	New save and load commands Replaces level 11 

CSAVE and CLOAD• Improves loading rehabol1ty1 

5. 	INPUTPLEN and LIN EINPUHLEN. Al lows you lo 
writ e programs that set ii lime lim it on INPUTS• 

6. 	Keyboard Debounce. Prevents Level fl key bounce 
prob lems. 

7. Spelled out error messages 

8 10 user defined rout ines 

9. LINEPUT command. 

10. Fl ex ible MID rou 1ones. 

11 INSTR lu/\Ct1 on 

12. User dclmed func 11 ons 
13. Hex and Oc tal Conversions• 

TRS-80 (MODEL I) ..... . .. .. . , .. (tape) $29.95 
TRS-80 (MODEL I) .. . . . ................ (disk) $49.95 

'JYping Tutor 
* FOR THE PROGRAMMER: Learn how 10 type your 

programs in laster wrth less mistakes' 
* FOR THE STUDENT: There is no easier or fasicr 

way to lea rn 1yp1ng• 
* FOR THE YOUNGSTER: Learnmg to type at an 

early age can lead 10 bell r language skills' 
* FOR THE " SOMETIMES" TYPIST: Clean up BAD 

HABITS' 
TRS-80 MOD I & MOD Ill ... . . .. S19.95 (tape only) 
APPLE . . . ' .. . S24.95 (disk) 

Editor Assembler Plus: 
Includes· MACRO fac1l111es. assemble d1reclly into mem­
ory . exp ression. evaluator. auto ORG . quash command . 
move and copy , edit . subs111u1e. extend. ZBUG. Super D· 
Bugger 80 page refe rence manual and handy re ference~.'. . .. cMd1 IGK Lev I 11 PMCtTRS-80t . . . - ~ 
TRS-80 MOD I .. .. (tape) 529.95 
TRS-80 MOD I . . . .. (disk) $49.95 . a~1 

Microsoft's muMATH and 
Extended muMATH 

Now all you inath P.mat1c1ans out !here can use your compu ­
ter ro answer comphcat d rnalh equations with extended 
Algebraic equations fo r answers and rn~Jch much more The 
l1nest Math Sys1em p1ev1ously avai lable or,ly on large corn ~ 

pu ter systems •S now avai lable for the TRS o' PMC-80 

muMATH - 32K ..... $74.95 
EXTENDED muMATH • 32K .... .$250.00 

Now The Softcard Can Take 
Apple SoftcardYou Beyond The BASICS. 

$395.00 

The following Software requires the 
"Softcard" from Microsoft 

FORTRAN, Disk ......................... 195.00 
ASSE~~LY LANG . DEV. S)'.STEM .. .. .. . . 125.00 
BASIC, Compiler Disk ...... . ......... ... 395.00 
c t)BOL·( Disk . '''' ' . . '"' '" .. " . ... "" 750.00 
muM,A,TH Extended . Disk . . ......... . .... 250.00 
R'AMCARD 16K . . .......... . ........... . 195.00 
APPLESOFT COMPILER-TASC .......... 17:;.bo 

MICROSOFT BASIC COMPILER $195.00 

With TRS-80'" BASIC Compiler. your Level II programs wi ll run 
at record speeds' Compiled programs execute an average of 3-10 
times faster than programs run under Level fl . Make extens ive use 
of in teger operations, and gel speeds 20·30 l imes faster lhan lhe 
interpreter. 

Best of all. BAS IC Compiler does it with BASIC. lhe language 
you already know. By compihng the same source code lhal you r 
current BASIC interprets. BASIC Compi ler adds speed with a 
minimum of efforl 

And you get more BASIC features lo program with. smce 
features of Microsoft 's Version 5.0 BASIC interpreter are included 
m the package. Features like the WHILE..WEND statement , long 
va riable names. variabl e length records . and the CALL s1a1ernen1 

make prograrnrnong easier. An exclusive BASIC Compi ler features lets you call FOR· 
TRAN and machine language subroutines much more easily than in Leve l IL 

Simply type on and debug your program as usual, using the BASIC interpreter . Then 
enter a command line telling the computer whal to compile and what options to use. 

Voi la' Highl y op11miil!d. Z-80 machine code that your computer executes on a flash' 
Run 11 now or save It for la ter You r compiled program can be saved on disk for d1rnct 
execu 11on eve ry time 

Wan t to market your programs? Compi led versions are ideal for d1slribution. You 
distri bute only the ob1ec1code. not lhe sou rce. so your genius slays fully protected . 

BASIC Compile r runs on your TRS-80'" Model l with 48K and disk drive The package 
includes BASIC Compiler. linking loader & BASIC library with complete documentation. 

Adventure 
The original adventure for your TRS-80 and APPLE ! Don't 
take subsll tut es• Requires 32K I Disk 
MODEL I I APPLE . . . . .... S29.95 

Olympic Decat~!on 

The most beautiful graphic display of the human body in 
action . A ll the Decalh lon evenls are depicted 1n excellenl 
graph1cS' w11h you at the keyboard cont rot. Shot pu t. Long

.. ' 
~ ·'<~· ........ 
 1ump. High 1ump. Hutdles Pol e vault! Fun for lhP. whol e 

tam1ly 

TRS-80 (MODEL I ONLY) .......... . .. . ... S29.95 (tape) 
TRS-80 (MODEL I ONLY) . . . . . 529.95 (disk) 
APPL-f . . . . . . . . . • . $29.95 (disk) 

Microsoft's FORTRAN 
. 	 N oW y0u 100 c;uf"pr~gram 1n FORTRAN Th is package was 

previously pr1Ct;"d at .$350.QQt New low pnce' 

:r ~ s-ao (MODEL I ONLY) . ' ... 5100.00 

Asse1t11bly Language Development 
System

' .. 
The best assemb ler-editor around' Original price wa s 
$350 001r-tEW PRIC~I $100.00 

50 N. PASCACK ROAD 
SPRING VALLE·Y: NEW YORK 10977 

NEW TOLL-FREE 

ORDER LINE 
(OU.TS IDE OF NY. STATE) 

ORDER24 
HOUR ~I"""~~~!..~: .~::~.~~LINE ADO S4.00 FOR C.0 .0. OR NON-UPS AREAS 

ADO S5.00 TO CANAOA AND MEXICO 
ADO PROPER POSTAGE OUTSIDE OF U.S., 
" c'ANAOA ANO Mexico 

(914) 425-1535 

•••ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE••• 
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Experience Shows S.B.S.G. has over 11,000 Installed Systems! 
,......-....,.-~~~--'-~~~~~~~~~~~~~~~~~~~-. 

COMMUNICATIONS SYSTEMS 
Small Business Systems Group markets a complete line of software which inter· 
laces the TRS.80' " with ANY computer that communicates in ASCII. This family 
of.products offers both terminal and host capabilities to users with even the 
most minimal hardware configurations. There has been wide interest in these 
products from ""comm buffs: · the educational community, and businesses 
and individuals who need to communicate on a regular basis. Our 
systems are among the most versatile and comprehensive on the market today 
for TRS.80'" microcomputers. 

ST80-lll'" -- The CJltimate <;:ommunications System 
The ""state of the art·· in communications processors. designed for complex 
commercial applications. Included in this package is a set of programs that 
allow your TRS-80'" to talk to a timesharing computer. transfer files to and lrom 
your centra l business computer. and customize your ST80·111 to your specific 
application. 
Features include: Selectable RS232 Setting • Help Display • Echo Feedback 
• Job Log (LOOS Mod I. Mod Ill) • 2·User Translation Tables • Auto Logon • 
10 Function Keys (Definable) • RUBouT Key (Definable) • Warm Restart • 
Automatic l.D. • True Break • Direct Cursor Addressing • DOS Command 
Support• Transmit Line Feed • Printer Support • Video Display ~odes: 
SCROLL. FORMAT. PAGE. REVERSE VIDEO (Mod II). CURSOR ON/ OFF • 
Auto-answer • Autodial (certain modems) • Append to memory buffer • Big 
buffer for printer • Off hook / on hook • I 0 predefined ASCII strings in transla· 
tion tables. • Registered users include NASA. USN. UPS. Westinghouse. and 
many colleges. universities and major banks. 
Minimum Requirements: One disk drive. RS232·C. 32K Model I or Ill. 64K 
Model II. 

Model I or Ill .......... . .. . ......................... $l 50.00 

Model II ....... . .. . .. .............. . .. . .... .. .. .. .. . $250.00 


FORUM-80'" -- Communications Networ:k 

With Bill Abney"s hot .new. communications product. you and your TRS·80'" 

can become part of one of the fastest growing communications networks in the 

country; your comp4ter becomes an on·line bulletin board system: users can 

leave messages. get messages. swap information;exchange VisiCalc'" reports. 

charts. graphs or other correspondence with 0U1er computers. 

Features Include: Security System • Constantly displayed time·in·use figure• 

User Friendly • User Configurable or can be modified for custom application • 

Future updates and upgrades available to register owners • Multiple command 

strings • Non·technical user and operator manuals. 

Minimum Requirements: TRS-80'" (3·drive Mod I. 2·drive Mod Ill). 48K. 

RS232·C. Auto·answer modem. 


Model I or Ill .... ........ ... .... .... . .... . . ..... .. .. $350.00 


,­
DELUXE PERSONAL FINANCE For TRS-80'" Model II 
This is a sophisticated and unique financial analysis package which can be 
readily customized to suit your personal financial situation. It will : 

• Accept and apply transactions to us~dormatted budget categories. 
• Separate cash and check disbursements. 
• Allows up to ten category disbursements per check. 
• Credit income/ deposits according to source. 
• Search. corred or void checks. 

ST-80-PBB'" -- Personal Bulletin Board 
A small yet powerful bulletin board for the individual to gather and leave electro· 
nic mail. Messages reside in data base in memory. eliminating the problem or 
scanning magnetic media. 
Features Include: Password Security System • Four levels of Access··Guest 
Member. Owner. Operator • User Log • Four message types • Smart reverse 
scan to view messages from most recent to oldest. 
Minimum Requirements: TRS-80'" (Mod I or Il l). I 6K. Level II. Auto-answer 
modem. ST80·Xl0 Host Program (550). RS232·C. 

Model I or Ill . .. .......... . .................... . ..... $50.00 


ST-80-CC'" -- Communications Center 
More than a personal bu lletin board. this is a complete communications system 
for lo;_, to moderate tralfic. Like ST80·PBB'" it supports four levels of users and 
four levels of messages with text editing and reverse scan of messages. 
Additional Features Include: Transmit same message to many individuals 
• Auto logon and multiple command scanning • Print messages on line printer, 
save messages in memory buffer. maintain database without user intervention. 
Minimum Requirements: TRS·80' " (Mod I or Ill ). Level II .48K. one disk. Auto· 
answer modem. STBO·X IO Host Progra1"!1 (550), RS232·C. 

Model I or Ill . ..... ..... ... . .. ... ................ . .. $100.00 


MouseNet'" -- Advanced Bulletin Board System 
Designed to accommodate high volume traffic. to operate simply enough for 
novice users. yet is last and powerful enough for experienced callers. 
Features Include: Messages stored on disk in keyed file • Uses machine 
language subroutines for speed • Supports text editing commands • Help 
commands guide user • System bulletins display each time a user logs on• All 
messages are dated. 
Minimum Requirements: TRS·80'" (Mod Ior Ill). 48K. RS232·C. 3 Disks.Auto· 
answer modem. text editor (such as Scripsit). 

Model I or Ill . . . . . . . . . . . . . . . .. .. . . . , . . ..... . ..... $295.00 


• Maintain an accurate checking account ba lance. 
• Cancel returned checks. 
• Provide monthly ummaries of income vs. expenses. 
• Calculate profit/loss. 
• Summarize data by categories. 
• Provides up to ten savings account summaries. 
Model II .......... .......... .... .. . ..... ... .......... $75.00 
Model I Version ...... ..... . . ........•..• . ........ . ... $35.00 

ACCESSIBILITY 
We are here to serve your after·purchase needs. You can rE>ad our Monthl~ Accounting Support. We have 8 incoming lines or ca ll our COMM: Micronet 
Newsletter containing current information about SBSG"s products. Our News· Bulletin Board: ID '" 703 19236: FORUM·80'" : (617) 692·3973; MouseNet' "; 
letter is free to our customers arid is available at a minimal cost to anyone (617) 692·8121; The Source: 'ICC 413. 
interested in Microcomputers or call SBSG directly lor Programming and 

H & E COMPCJTRONICS Gives A 30-Day Money Back Guarantee On AH SBSG Products 

DEALER INQUIRIES ONLY: 
• l 

~ SJt1..t)J2L
BUSINESS 
SYSTEMS 

6 CARLISLE ROAD 
WESTFORD, MASS. 01886 5762 GROUP 

(6 17) 692·3800 

END USER O,RDERS: 

;LO.f.1PITTr\Q~%LS ~. 

"""6~lt;;.A~ ~Tr;:J"'6!XR'J'C""L ~ 

50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 10977 
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DELIVERY SUBJECT TO AVAILABILITY 
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TRS-80™ 	 Software 

SPECTRAL 
ASSOCIATESDOLOR COMPUTER 
From 

SPECTRAL ASSOCIATES . the LEADER in TRS-80 Color CompL1tt>r software. presents the best in 

16K machine language, fast action. high resolution arcade games. Extended Basic not required. 

...... .. 
A 	 ..,.. A A A 
A A A A A .................. 


~· 1 Al 

• 
• 

COSMIC INVADERS GHOST GOBBLER 	 ROBOT BATTLE 

The br'I invadf'" tvpr qamP av<1•I · An f' '<Cllinq \f'l\IOO n l th•• populcH Cirn you dodqe the n!'\l'r !'nd1nn 
,1blr. Complete wi th t 'koll k' w'I' . PAC-M A qanw w11'1 rnwrr dot' hord<· oi rohol~ whrl<• " ordonq thr 
dynamil f' o;;ou n ·I C"t nd 4 co lo r h1 ·r('c., 8 honu" c.,hapt''- ...UPf'I "-10Urn1 fll HI latal louch of lh(' Anrlr oir11 f<<>al1"' ' 
qraphir' Can vou dodqr- thP l 6 ~k 1 1I lr-\'elc-, Hour .., <Hl<I hour.., n t voicP' and t 6 ~kil l '"'"* p1nv1dr- e 
homt1' lonq PnQuqh to hla" Ihp challrnqinq fun J ov,tir ks 52 1 95 tremC'n<lou ... cur(ldf' lvpc· rhallC'nnt"' 
~hf'n 'h•r <1nd invade"> S? I C)'j Jn"'"k" s21 95 

•· )1711110 ,,., , 111.I 

*' 
~. 

- @~I .......~~
I :&- ·•• 
'­ ....... l· f
·ti(• 

/ ·­t" 
•tt .. ~M(( Wl'lll 

SPACE WAR COLOR ZAP 	 GALAXATIAX 

Maneuver your spa ce ship Super new space game' You must II you like Space Invaders. you' II love 
through the defenses or the dodge the incoming photon Galax Attax1 Alien fighlers leave 
Death Star for the killing shot torpedos before lhey can penetrate formation 10 attack your ground 
white avoiding space mines. the defenses or your ship. Once you base and you must fight them off'. 
enemy ships and the gravity pull think you've got lhe upper hand. Exerting. fast ·ac1ion machine 
or the BLACK HOLE. Two color defensive fighters may appear and language game with super sound 
hi-res graphics . S2 t .95 Joysticks attack. 59.95 

NEW 16K MACHINE LANGUAGE GAMES 

• KEYS OF THE WIZARD ........... . .. .. Sf 9.95 
~SI ~ adven1ure gamea...a1la.ble · O\ltl 200 rooms filled ....11h crea1u1es.. 1nc ks.1reasures. rnc119tc 
spel l"S CasM!n~ sa~t- f~ntuft burlt 1n 

• 	 COLOR OUT ..·.... . .. .. .......... . .. . .. .............. S9.95 

L1kt' Breakou1 ,you mos.I kno<:k out six la~n. ci4 blocks using '1'0Uf paddle to prtvent m1ss1lts from 
escaping. Joywck!i. Of)llooal 

SUPERCHARGER 
If you have a 32K E series printed circuit board. the SUPERCHARGER 
will let you switch your compuler to lull 64K RAM mode. It just plugs into 
the ROM PAK port and you can use BASIC or not a:; ~ou wish. NO 
MODIFICATION is needed and ii will not void your warranty. It allows you 
10 still plug ROM pack and 'or lhe disk coniroller bodrd into the 
compuler. ONLY S)9.95 

THE FACTS 

and high resolution graphics. t 6K 
and joysticks required . 52 1.95 

FLEXPLOS DOS 
FLEX.PLUS. 1~ d po.... t'rlul t'd!<>ylOll!>t' d1!>k opt.•rdting sy!<>h•m $i:>t'<"!l dl A'X'1<:1at "-h.'' ~3P't'd 
I SC .. fl [)( 10 tlw lM.·'ol OOS compfotel\' nm1pahblf.• ..,.,th R.ul10 S~Mf"- ~ott.,...d l(' IOI uv• on th•· 

Color Co mputt'r E.hrnt1\dh• tht: ~NI IOf R~ho Shack '\ TRS OOS u~f" FLEXPLUS 11o ~H1 
[d11or As!>('mblt>r dtld hd\f.' lhe ophon.-.. o t a full r~ngt" °' ut1ht1e... FLEXPlUS .... ork'> on !ht· 321\ 
R11d10 Sh<l<"k d1'ok !'>V!>lt:m \toi th 64X. tnf.•rnotych1ps ""1th a High Rr:· soluhori mul!1 S• rt't~r , tormdl !1i.Jr 

~uppcxb J 2J hne bv ~I char,•l("tf'f dispia\ 1 Also 1ndudt:'d art' '>l:>e-C1dl enhc'I c~m'-' nt'o to R.tr'lto 
Sh t.1t'" lo. '> Ot'ok sy!>IC'm ""h t·t1 \OU dft• tunnmq Ft E.X .... 11h .-..1ngl ·or <louhtr ..,Qf"d "1n(Jlif" 01(]nubl•· 
dt·n..1t\ )5 4 0 dncf80 11<1-rk dmt":i. 

Advantages of FLEXPL<JS are: 

• 	 Besl price anywhere 
• 	 Easy start-up - just type " RUN FLEX• " 
• 	 Allows you to save RS compa1ible disk files from FLEXPLUS 
• 	 All FLEX compatible software will run including INTERRUPT 


DRIVEN SOFTWARE 


SO N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

Al Id\! tt comp1..1e dt•\c-11p11on o t 

!ht• £1utc. ol 1h1• (olm Computlf'1 
5pr <(, (In ~, 11 1hr I (~ • omplf'll" 
..,r h("m•.H1<'!l­ 1h1"01\I o l Qjlf't.t l1on 

(m c1 r1oqr<1mm1n11 l'\1!mplt• ... 

st 4 QI") 

• NO HARDWARE MODtFICATlONS NEEDED 
• Warranty will not be voided - no need 10 open computer 
• Wide range of available software 
• Requires Supercharger board 
• Si49.95 for FLEXPLUS. Editor/ Assembler and Supercharger 

UTILITIES 
~,.,,.,.. 

ADD $3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON -UPS AREA S 
ADD $5.00 TO CANADA AND MEXICO 

HOUR ~24 ORDER~ 
LINE 

NEW TOLL-FREE 

ORDER LINE 

• EDITOR/ASSEMBLER 
• SUPER MONITOR 
• EPROM PROGRAMMER 

5 3~ 95 
19 <J S 
89 95 

CP1 fKjr.tm '°our o ....n RO Y\" tor 11'11' !<'O M P"'-( f>rl•U 
• MAGIC BOX 24 95 

ADD PROPER POSTAGE OUTSIDE OF U.S.• 

(OUTSIDE OF N.Y. STATE) I Odd M OO 1111 f\_,, .,.i< I dllf'"" 1nrci ((110• <•>m1\u t.. , 

.., (914) 425-1535 (800) 431-2818CANADA AND MEXICO ­
• • • ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE ••• 

~ES OELIVERY SU BJE CT TO AVAILABILITY 

More Color Computer Software in our complete catalog , which comes free with every order (or send $2) 



--r-11 

The best fast-action I'!"'~~!:~.~.~.~-~.~g9.~.!~-"' '"'" '"''~'""'"". '~... ~""" ~fhc hosltle C relom.;rn Emp1re Unlor1una.1e ly Hie Cu~rnmans a11ac ked th~ emu e fcdcrat1on by suq·mse depleting th eir ...... --;- - 1"'1arcade games for the supplies 10 oear no1hingness Tl1e FcdN<U1ons gallant c-Uocls now depend on you l he Escor t hglHer pilot _.t.:; 

lhe supp ly cruisers r1orn the fcao rat•on arc no1 eQu1ppo<J ror l\C'a... y trntUeass3lJlts which will beencounu~red on tne l ronl ~~TRS-80n" come from lrom the hostile Cre tonians. H1 c retorc you r m1s.s1on •s IO intercept the supply c rwscrs p lace lhem in your l 19111er s I r actor --:-;r-1_ ~ 

t>cam and escorl them through 1hc C re1onian ball le front whi le wa rd ing o fl ,i ll assau lts 


Colr.s.ons between yow supply e<u•sc• '"°any othe• c"lt " '" •csull '" an 'mmca•ale 1cedback 01 powe• along you• _ 

tractor beam leading 10 lotal <Jeslruchon You must ltre accura1cly oecause C")thausllng your fuel supply will leave you ~..!....._,,. 

unprepa red 1or the Cattle with 1hc most dc11asta11ng alien ycl encounte1ca in lh1s Quad rant' 1he Creton1an C runcher1 ~
BIG FIVE TRS-80 MOD I & Ill (16K -Tapo) S15.95 I (32K-Disk) $19 .95 

The newesl & fi nest game is now ava1/ab1e1"Robot Attack" begins by RQ 8 QT 
displaying an urgent message from Space Central on your elec lronic news 
viewer. It seems lhal robo1s fro m 1he Planet "Jidya" have captured oneo l ATTACK@
Ear1 h·s val uable space stations Alarms all over the space sta tion are ~ __I'DEFENSE 
screaming oul "Robot Attack! Robot Attack!" Bold ly. you make the dee•· 

s1on to trans port yoursell to thi s space station and destroy every last ro bol ' ~-
As you fin al ly reach your destinatio n. you find yourself in a dark corridor ,~.} If. 
 -. ti!. COMMAND© 
1ha1 appears very quiet and deserted. Almost from nowhere. robots ma1eri­ 1 ( .~ 

9alize in almost every corner of the comparlmenl that you're in Quickly & V ~'"\-
sk ill fully you hre your laser p1 s1ol 10 destroy them. In abl inding I/ash. their }j" The Galaxy Invaders have returned in this exc iting 
bodies explode and d1sin1egra1e. Aller every last on" 1s goneyou carefully ~ new twist on the ever-popular invas ion theme. You are in 1enter the next compartment. Once again your ballle is success fu l. It seems ~: ~ -:., _ 
lhat you are 1usl too quick fo r th e slow com puter m inds and the archaic _ command. You must protec t the vitally imponant nuc lear 
photo n lase rs that these robots possess Somewhere you here a low hum· fu el cannisters from fl eets o f att ack ing aliens. Plays on 
mmg sound that is steadily gelling louder. "I've heard lhal sound before". Mod I & Mod Ill . with o r w ithout Joystick. With Sound! 
you say 10 yoursell . Finally you remember lhal ii 1s 1he sound of I he new TRS-80 MOD I & Ill (16K-Tape) $15.95 long range mailer transporter lha1 lhe Jidyans have recenlly developed Q 
Could they be 1ranspor11ng the --. no. they wouldn't send one of 1hosc _, (32K-Disk) $19.95 

jus l 10 desiroy a human. Oh no• They did' /l's the evi l Flagship' TRS·SO MOD I & 111 tg2K.z:1'~i~:: ~ : ~ ::~ 1-----------------------------­
. ' . . . 

' 
• • • q c "' 

I " ' 

0 ; b ' 
() . 

SUPER 
NOVA© 

COSMIC 
FIGHTER© 

~ . . 
.~ 

If you and your TRS-8Q have longed for a fast-paced arcade-type game that is 
ttuly a challenge. then SUPER NOVA is what you 've been waiting for. In this 
two player machine-language game. la1ge asteroids float ominously around the 
screen . Suddenly your ship appears and you must destroy the asteroids befote 
they destroy you' (But watch out because big asteroids break apart into little 
ones .) The controls that your ship will respond to are thrust , rotate , hyperspace , 
and fire . All right! You 've done it! You 've cleared away all the asteroids! But what 
is thal saucer with the laser doing? Qu ick' You must destroy him fast because that 
guy's accurate' TRS-80 MOD 1 & 111 (16K-Tape) S15.95 / (32K-D;s•1 sn. 9~ 

With thousands ol stars whizzing by you. your SPACE DESTROYER sh ip 
co mes out of hyperspa ce directly under a convoy of aliens . Almos! eHortlessly. 
you skillfully destroy every last one . Bui before you can congralulale yourself, 
anothe1 sel appears . These seem 10 be slightly more intelligenl lhan the first set . 
Quickly you eliminale all of !hem. too. Bui your fuel supply i~ rapidly diminishing. 
You must s!lll deSlroy lwo more sels before you can dock with your space station . 
All 1ight l The space stat ion is now on your scanners ' Oh no' lnt1uders have 
ovenaken th e stat ion ! You must skillfully fite your neutron lasers to eliminate the 
inuuders from lhe station before your eng ines run out of fu el and explode' Wilh 

soun d' TRS-80 MOD I & Ill (16K-Tapo) S15 .95 I fl2K-Oisk) 519.95 . . . 
' • .. :> ,., ... 

{">~.!>~.r..:...ii.••e. 

0~'°"°'"°'(,~0+•........... ,,. ...... 
"'-0.~ ~ 

' ~• • 
. 0 ' 

• 

GALAXY 
INVASION © 

The sound of the klaxon is calling you! Cruel and crafty invaders ha ve been 
spotted in battle format ion warping toward Earth at an incredible speed . Sudde nly. 
your ship materializes just be!ow the huge flock of invaders . Quickly and skill fully 
you shih right and leh as you carefully fire your lasers at them . Bui watch out1A 
few are breaking out of the convoy and flying straight at you ! As thewhine of their 
engines gets louder. you place your finger on the fire button knowing all too well 
thal this shot must connect-or your mission will be permanently over l With 
sound eHect s! TRS -80 MOD I g. Ill f16K-Tape) S15 .95 I (32K·Dl sk) $19.95 

METEOR 
MISSION II © 

As you look down on your space viewer you can see the stranded astronauts 
that a1e crying out for you to rescue them . But first you must maneuver your 
shu tlle down th ro ugh the asteroids & meteors before you can reach them . Great ! 
You 've got one ! But now can you get back to the space station to save your fellow 
shipmate or will you crash and kill both of you? You can fire your lasers to destro1• 
th e asteroids. but watch out. because there could be an alien FLAGSHI P lurking 
beh ind! Includes sound effects ! TRS-80 MOD I & Ill (h62~:1'ci'i~:l m: ~~ 

~&~T ~~~~s:T~~~~:k has bee n adap1ed 10 the TRS-so·· 
~ Models I and II /I TRI SSTICK'" is com pallble Wllh all BIG FIVE 

games and comes w ith instruc t io ns fo r use with yo ur o wn pro~ 
gra ms. Speci fy Model I or 11 1 $39.95 . ATTACK[QI]· 
 FORCE© 

Your TRS-80 screen has been transformed into a maze-like playfield for this 
game. As your ship appears on the bottom of the screen , eight alien ramships 
appear on the top. All of them are traveling at flank speed directly al you' Quickly 
and boldly you move toward them and fire missiles lo deslroy them . Bui the more 
aliens you destroy. the faster theremaining ones become. ff you gel 100 good you 
must endure the wrath of the keeper of the mazefield: the menacing " Flagship" 
You must destroy him fast because. as you will find out , that guy 's accurate! With 

sound effects ' TRS-80 MOD 1& 111 (16K -Tape) S15.95 
(32K-Dlsk) $19.95 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE)50 N. PASCACK ROAD 


SPRING VALLEY. NEW YORK 10977 
 (800) 431-2818 
• ADD SJ.00 FOR SHIPPING IN UPS AREAS 
• ADD S4.00 FOR C.O.D. OR NON-UPS ARE/IS WITHIN THE U.S.A. 
• ADD SS.OD TO CANADA & MEXICO 
• ADO PROPER POSTAGE OUTSIDE OF U.S .. CANADA & MEXICO 

HOUR ~ ""'ER•<AN ~ ORDER 24,,;;;;;.. EJ(P.R£5~ • LINE 
(914) 425-1535 

••· ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE ••• . 



MOD 11/16 NEWSLETTER 

THE NEWSLETTER FOR OWNERS OF TRS-80™ 
MODEL II and MODEL 16 MICROCOMPUTERS. 

The MOD/1 6 NEWSLETTER is a special publication that keeps 
MOD 11and16 owners aware of the latest news, helpful hints and 
other information related to the most powerful TRS-BO's™. 

In its pages you will find: 
• News and reviews of the latest software releases 
• Information on hardware upgrades and modifications 
•A forum for readers to express their opin ions and exchanges tips on runn ing the Model II 

and 16 
• Descriptions of books for Model II and 16 owners 
• The latest announcements and updates 

THE MOD 11/16 NEWSLETTER IS THE ONE PUBLICATION THAT EVERY MOD 11/16 OWNER NEEDS 

ll 

NEW TOLL-FREE ~l!;Jl~..EL!ffiar.il~Si .,4 ;RoouERR ~J ORDER LINE -Iii. 
LINE ~ (OUTSIDE OF N _Y_ STATE)

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 ( 914) 425-1535 (800) 431-2818 

MOD 11/16 NEWSLETTER SU BSCR IPTIO N RATE $18.00__(FOR 12 ISSUES) 
0 CH ECK HERE FOR RENEWAL 


CREDIT CA RD NUMBER ______ .. ___ , ........ . .......... .. .... .. .... . ....... . .. . .......... EX P. DATE ... ..... . 


SIGNATU RE . . __ ... _......... .. ...... .. .... . 


NAME .... .. .. ....... . .. ...... . ..... ... . ........... .. - - - .. . 

ADDRESS . .. . . . . . .. . . .. . .. . . . . . .. . . ... . . .... . __ .STATE ___ .. _.. ___ _______ .. Z IP. _ ... _........ . 

ADD S6/ YEAR (CANADA & MEXICO) - ADD $12/ YEAR AIRMAIL OUTSIDE U.S.A.. CANADA & MEXI CO 

... ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE ' " 
DELIVERY SUBJECT TO AVAILABILITY 

();:"'t(J~t.( .ritk-Y>iV ..KJ l .......n-.v&• J. (.-......~,. 


with Pntric ~~"-­~.kinS t:,., I . f) .<"h.Jkn"'-'I 

Fifly ready-10-use models fu r V ISICALC'" 
appl ications. along with Silmp!e pr in1outs. 
descrip1ive narratives. and coordina1e lis1­
111gs. are presented. and users may simply 
•nter their own data in place of the sample 
data or subsli tute a label or list of entries 
to tailor the models lo their specific needs. 
Algorilhms and model ing technique 
provide the experienced V ISICALC'" user 
wi th lhe opportuni1y 10 cus tom-design new 
models. The models provided cover seven 
areas of application: Loans and Invest · 
ments. Gen ,ml B,1sines , lnven1ory Con-

VISICALC™ - HOME & OFFICE COMPANION 
If you're a n e xpe rienced VIS ICALC'" user, or if you just bought VISICALC'" , this 
book will give you more power for yo ur money in just o ne afternoon. 

t rol. Advertising <ind Sales. Personnel and 
Depar1men1s. P r onal Finance. and 
Household Aids. All models are designed to 
support rnosl compu1ers and versions of 
VISICALC'". and the models can also be 
used with SUPERCALC'"_ This book is 
aimed at the business user who doesn't have 
time to reinvent commonly used financial 
and management techniques. and the home 
user is looking for new applicalions for 1his 
versatile program. 

$ }5.99 



•••EVERYTHING FOR YOUR TRS·80'e ••
• TRS-80'" is a trademark of the Radio Shack Division of Tandy Corporation 

* All orders processed within 24-Hours rl~ * 3Q-Day money back guarantee on all TRSDOS Software 
*Add $3.0Q for shipping in UPS Areas 
*Add $4.00for C.O.D. or NON-UPS Areas 
*Add $5. 00 outside U.S .A ., Canada & Mexico* We will match any bonafide advertised price~OD-II PROGRAMS in any of the Major Computer Magazines 

1 (12) HARD/SOFT DISK SYSTEM (Racel Compu1es) (1) CP/ M (Ll leboa1 Associates} ar1 alterna1111cA g~!~~~eT~b~dP;r~;~;~~ ~;~;~;1r;~:,e~ ;~~!~~r:~d The sof1ware essential to m1erface any of 1he popular t operating system lor lhe MOD· ll lhat allows MOC·ll A 
pnnter formanmg fealures . ....... .. , . . .. . , S300 large hard disk. dt1ves comple tely compatible w11h owners to use any of the hundreds or p1ograms 

(2) 	GENERAL LEDGER. ACCOUNTS RECEIVABLE. 


able 10 handle t ousands of Mes S400 


L 	 ~oeu~a~;;~'~? s~gr1!;:r(~n~~~,~~~)5 J.1r1~~~~P-~~n~~ - a\lallable under CP/M . - . - $190.00 L 
ACCOUNTS PAYABLE, INVENTORY CONTROL. 	 (2) CPJM HANDBOOK .(Syb••I a step·by·stepL 	 t LINVOICING ANO PAYROLL (Small Business Sys1ems guide ro CPIM .. . lak cs the 1eader 1hrough each of the 
Group) .. an extensive business system for lhe serious 113) CAMEO HARD OISK DRIVE CONTROLLER... CP/ M commanos numberous sample programs 
user can be used one module al a time or as a co· CALL FOR PRtCE prachcal h1n1s rcfctoncc 1ables _ S14 95 
ordinated sys1em S295. per module. S1299 for the ps 	 ­comp1e1e sys1em (14) HARD DISK DRIVES . . CALL FOR PRICE 	 13) GENERAL LEDGER , ACCOUNTS RECEIVABLE. 

ACCOUNTS PAYABLE. INVENTORY CONTROL.
(15) H & E COMPUTRONICS, INC. SHARE·A·PRO· (3) FASTBACK (Racc t Compu1es) A lull disk backup ANO PA VROLL (Peachtree Software) requ1tes CP1M 

in 55 seconds on systems with:? or more disk dnves. and MICROSOFT BASIC professional business
0 	 t RGRAM DISKETTE • l worlo.s uncJer TRSDOS a 

including veril1cat100 Can replace your existing TR S­ corlec11on ol programs wriuen by MOO·ll owners sys1ems.. .1utn key operation can oe used as singteF OOS 1 2 or 2.0 Backup Ut1l1ty .. .. _ . __... _ S75 00 programs include data Dase management a word - modules or as a coordinated system SSOO per 0 
processor mail system mortgage ca1cu1a11ons module .. . , ... _ .. S2500 for the complete system

14) MOD·ll UTILITY PACKAGE 1Racct Cornpute') checkbook re91 s1er and many ll1hers S12 FREE 1fT adds 1mpor1ant u11lities 10 TASOOS copy l11es (4) WORD· STAR . The ul 1tma1a wo1d processor a Gt 
selcc11 ...ely .. las1e' and mote accurate Ille copyi ng. ~~ua~~~~ ~6 ih~·~~~~E~;~~'ROO~f~0b1~~~h;~~an menu driven word processing sys tem I hat can tteuscd
w repair bad chrectories d1sptays sorted duectory or - wilh any printer All slanoard word processrng R 

au liles on 1 10 4 d•Sk dnves SUPERZAP change (16) WABASH CERTIFI ED DISKETTES S39 95 commands are in cluded ptus many unique com· 

d•sk 10 and more .. .... ...... ... . . . . $150 !per box ol 10) mands on ly louno on WORD STAR requires CP M
A 	 At S495 00
(5) AOVENTUAE • 1 ~• 12 (Scott Adams • Adven1ure 1171 VERBATIM CERTIFIED DISKETTES $49.95 
lntema11onal) a series ol games formally only iper bo ;.. o l 10) (5) MAIL LIST MERGE An ad(J on package 1ha1R 	 - M 
a...a 1lable on lhe large computers. your goal is 10 work allow!. lhe user to sond form 1et1£>rs (crea ted on 
your way 1nrou9h a maze ot obstacles in o rder 10 (18) FLIP SORT DISKETTE STORAGE TRAY Sto'esE recover a secre1 treasure or complete a missron tne t ~~~o~:~R~,~~~~;~,~'~115eic~:~1~~1~~it~"i~£~ s50 diskettes comes cornpleie w1tn 1nOell·d1v1C1 ers !ill 

package includes all 12 AdYentures wflllen by Scon MAIL PROGRAM I req,_me$ CP 1M . W01=10 STAR ano ...plales and ao1us1ac1c spac ing SJ..: 50 
Adams . . . . S129 95 CP M based ma11 pro91am . . .. St50 

LISTED BUSINESS PERSONAL FINANCE STAl lSTICS t LISTED­• • 	 ( 19) MASTER PAC 100 100 ss~n11a1 p109rams ­
(6) GSF 1Race1 Compu1ers) Generalized Subrou11nc (6) CBASIC· 2 a non·1nleractjv£' BASIC used tor 
Fac11t1y. a series ol supe1 fast macn1ne language many programs ma1 run under CPIM cmows user to HEREMATH GAfv BLING (.jAMES 1nc1uaes 125 oage
HERE manual anc 2 d1sKe1tes 51J.9 95
u11 1111es thal can be calle<1 from a BASIC p rogram (no make mote elhc1en 1 u:?te of chslli hies el1m1na1es lh~ 
machine language knowledge teQuned) sons 1000 (20) BUSINESS PAC 100 100 i:;ssen11ai ous1ness use ol 1nost hne number re ferences re-qu•tf! oo such ...• 	 ­11ems 10 under S seconds allows PEEK and POt<E proqrams INVENTORY CONTROL PAYROLL programs as the SELECTOR . S120w 	 R ­s1atemencs move data blocks comoress and un· BOOKKEEPING SYST EM STOCK CALCULA · (7) M ICROSOFT BASIC an enhanced version Ol Ehecompress. data _works under TRSDOS . _ SSO TIONS CHECKBOOK MAINTENANCc AC · t 	 EMICROSOFT BASIC loond Ori TRSOOS adosCOUNTS RECEIVABLE ACCOUNT S PAYABLE 0 (7) DSM 1Racet Compules) Disk Sort Merge sons 	 commands such as chaining 1a11ows lh~oser tOLOAO1nc1uoes 125 page manual and 1wo dtSl<.tttes ;;1.:9 5and me19es la rge multiple d1skeues l11e-s on a 1 IO 4 - and RUN a new program w11hout losing the var1ables 
R dr1 1Je system NOT AN IN MEMORY SORT can currently 1n memoryl long var.able length Me a
(21) EDITOR ASSEMBLER tGali'Jc:l1c Softw;;ue lid)
ac1ua11y alpha.behZ:e (Or any Other type o f sort} 4 disk The firs1 user ornm1ee1 Ea 1tor Ass~mbter lor th records_WHILE/WEND and Olhe rs can be used w11 n 
dnYeS worth Of data .sons one complete d1s'k. ol MODEL II and was oes19nee110 ul•l•W a11 1tie ! a1t..11 s the BASIC COMPILE.A to speed up programs ~3- 10tK 1nlo,mahon 1n 10 m1nu1es 1nformaho11 1s prnv1ded to 	 times faster eJ(eCul1on1 S325 u

of !he -IODEL 11 11 rnclud~s •t'lnoval1\'e 1ea1ures !Or 
use DSM with the RS MAILING PROGRAM works 	 ­ease 01 C0.:'•"9 and debugging and comp1e1e docu­ (8) ELECTRIC PENCIL ~Michael Shr ;.wer Sof1ware}s under TRSDOS .. . _ • $150 	 Inrnn1a11on lover 120 pag@'SJ worl<.! w'lder TRSDOS Co mplete word processor with ex1ens1ve ed11mg

$179 	 R(8) RSM (SmaU Systems Softwarel 3 machine 	 ano printer lorma111n9 lea1ures . S300t
language mon1101 and d 1 sassembl~r can be used to 	 (22) BASIC COMPILER IM1CrOSC1ll) c <!nges your w 	 source program 1n10 machm tanguag 1nc:reases - (9) BASIC COMPILER (M1c roso1q C.~\anges yo~usee and modify memory ol disk sectors con tains all 
lhe commands found on me Model-I version plus prog1am execli t1on by 3-10 times 5395 Esoutce programs in to mi1ch1ne langllftge increases 
!iome aod1t1ooa1 commands lor 1he MOD-II works prog ram e:icecu11on by 3-10 11mes • . . 5395I 	 t(23) MAIUFILE SYSTEM from Galact•c Sol!war(' LIOunder TRSDOS • . S39 95 (10) SE LECTOR V (tvhcro·AP) The ull1mare data S!ores 2.500 names per dis\:. No sor11ng time is management sys1em user c:Jehned ttel<Js and codes(9) BLINK BASIC LINK FACILITY {Racet Computes! 	 requ1r~o since t e ftle 15 automa11ca!!y sortea oy l1rstT 	 - manages any lrst dermed by lhe user includes add1· 

c 
:i.nd 1as1 name pius Zip CC'lode on 1npu1 Re1neve by any tional modules for s1mpl111e<J mven\ory con11ol 

accounls receivable and payatile dtt!a l1lc lo1ma1 
;~~~6~~: ~~=•~Ap~~~r~~9~,~6~.a~~~~ne~ svaavr'.~i1!~ combina11on 01 19 us~r coo s Supf'Or!S an 11 d191t 	 pH .. .. • .. .. .. .. .. .. .. S50 al1>ht:1nume11ca Zip Suµpor1s a message 1tne Comes t conycrs1ons lull page report formt.mer compula­comple le w i th user-or1en1eo documen1<t11on f 100·(101 BASIC CROSS REFERENCE U TILITY (Race1 	 11ons global search and replace dala rnxl me1gmgpage manual) Allows for company narne and inct1v1ct-	 - ICornpures) l1s1s all vanctbles ano st11ngs used 1n a 	 ha1d d1sli. co111pa l1blc reQUllCS CBASIC-2 . - S495 T 	 11al of a company and complete phon numb r (and prog r,im (w11h lhe line numbers m wh1cn they .1ppear) e <1ens1on ; wo rks uncier TRSOOS $1 900 (11) T/ MAKER II 1L1leDoat Assoc1atest The mos1 ad·


R bers 1n wht Ch I hey apoeaf) searches tor ;iriy spec1l1c 

11s1s all GOTO 's (wi th the line num ­ t 	 M*

v;mced ut1li l y for the analysis ancJ preseni<\tlon of(24) COMPUTER GAMES 1SBSG1 Mean Cnecl..e1 nume11ca1 dala and lexI mater 1a1 1us1 sel up yourvanclb!es or slnngs {w11h tne line number 1n which 	 Macr11ne Star- Trek. Il l Conce-n11a11on Treasure Hun1s 	 - data 1n columns and rnws. and T tMake1IIaoes1hc rest they appean _ 550 	 Banco. Dog Siar Adven ture $74 9" change any number 1n 1hc model and all the olhets 
(25) INTERACTIVE FICTION is a story-lelle1 using a are adJusted ano recalcula teo 300·charnctcr wl(Je~1J~r~i'!~~r0Ms~~ ~~~~:~;a~~c~~~~~~u~c;'a 	 screen ec:11or 1ust1fy lines rormallables mo....etD d1ske1te1 Oisassemr>fer and MOD-II 1fUedacc 10 the ~~~~~:t~e ~~o!~~~~,~~c/~V ;:e~~~; 1~~~ ;~~iualll4~~~ blocks o r copy .global ecJ111ng .. _. S275 

0 MICROSOFT EDITOR ASSEMBLER PLUS includmg 
(26) SPEEDUP 1Aace1 Computes) G1\•~s you a 

- (12) SMART TERMINAL Enables you• TRS-80 to beuploading se1v1ces and pa1ches for Disk 1 0 assemb;e 

direc11v into memory save all or portions of source 
 in1n1mum 30~ :J o~l'' •"ll oecrease 1n d•Sk 1np1- 1 ou1pu1 used a rcmolc terminal to a time sha•mg compute• 

10 disk dynamic debug fac•ll ty (Z BUG) cnlendedS* 
 11mc S99 95 system Supporls llPPflr , lower case and full range ol
t 
con1rol keys. 1nclLJdtog con trol key mapping into anyeditor commands . . • . 5125 

t 
ASCII cha1ac tc1 Automa11c 1ransm1ss1on ol hies 
between TAS-80 and hos1compu1er Files can De read 
from o r wrillen 10 casseu o tape o r disk Incoming data 

-

t 
can be punted on line pr.mer or slored m memory lo• 
sur>sequen1 save ro casscne or disk Disk and tape 
Illes are fully compa l1 blc w1lh lhCELECTRIC PENCILNEW TOLL-FREE program Baud ra te and RS-232C sense switches can 
be reset w1thOLJI opening Expansion ln1erlace Re· 
Quoes AS·232C 1n1erface and modem S79 95ORDER LINE " {CP! M IS A REGISTERED TRADEMARK OF 

OIG tTAL RESEARCH) (OUTSIDE OF N.Y. STATE ) 
I 

CP/ M sof1waro may no1 be return!Xl allQr d iskeB(I 
50 N. PASCACK ROAD pack.aye tia s Deen opened(800) 431-2818 ' 

SPRING VALLEY, NEW YORK 10977 

ADD 53.00 FOR SHIPPING IN UPS AREAS HOUR 
ADD $4.0C FOR C.O.D. OR NON·UPS AREAS 
ADD $S.OO TO CANADA AND MEXICO 	 24 ORDER 
ADD PROPER POSTAGE OUTSIDE OF U.S .• LINE

CANADA AND MEXICO 

(914) 425-1535 
··-All PRICES & SPECIFICATIONS SUBJECT TO CHANGE "" 

NEW!!! 
MOD-11/16 NEWSLETTER 

$18/year (or 12 issues) 



:Llll':'IPUTA[]r.ilLS ~-
• • •EVERYTHING FOR YOUR TRS·80™ • • • 

And All Microsoft BASIC Computers 
• TRS·BO is a tr?C!['mark of lhc Radio Shaclo; 0 1v1s1on o f Tandy Corp 

()()§ ~A~()()M A(;CI:§§ 
& 134§1(; r=ILI: liA~ULl~t? 

Written For TRS- 80 and All Con:iputers Using MICROSOFT basic 

r=I ~A.LL'1 IT IS ti~~~- Atlastsvmevne wrvte a bvvkvn desk randvm 
access and file handlina. A bvvk written fvr the nvn-prvarammer. 
Written fC>r the businesman and prvfessivnal whv need tv svlve and 
write special Prvarams fvr in hvuse business prvblems. 

Written for the hobbyist who wants to go beyond the cassette recorder and into disk storage and file 
manipu lat ion . 

This book handles a subject of reasonable complexity , so simp le and down to earth , that anyone 
with some Level 11 experience can cope with the material. 

This book is written using a simple program as a starting point. The programs grow in abi lity and 
c11mplexity as the book progresses in to the various aspects of file handling and record manipula­
tion . Extensive effort has been made to keep the material coherent and every program line is 
explained in detail . 

The program ming material presented in this 150 page self-instruction tu toria l will provide any non­
programmer with the abi li ty to write special programs for inventories, mailing list , work scheduling , 
record keeping , research project data manipulation , etc. The subjects covered in this edition are as 
follows . . . . . 

(A) 	The writing of a Menu to summarize progrnm functions. 
(8) 	The writing of a screen format to accept record data. 
(C) The creation of the basic record. 

(Di The Fielding and LSET rout ines for buffer preparation. 

(E) The writing of the record to disk in a Random Access mode. 
(F) 	 The re trieva l of a record from disk in a Random Access mode. 
(G) The ability to change or edit a record . 

{H) The LPR INT capability from disk using three different formats . 

(I) Delet ing a record from a Random fi le. 
(J) Sorting the Random file . 
(K) Searching the Random file by name or other keyfield . 
(L) 	The ability to search in a "NEXT or PRIOR" fashion . 

(M) The ab il ity to purge a disk file from deleted records. 
(N) 	The ability to calcu late w ith data from a disk file. 
(0) 	The provis ion for future expansion of the data fields. 
(P) 	 The use of flags to prevent program crashes. 
(Q) 	Date setting , printer on-line. and many other rout ines that 


make a program run like a commercial written program . 


D.S .C .. Publishing, Div. of , 
D.S.C .. INCORPORATED. 

50 N. PASCACK ROAD 

SPRING VALLEY , NEW YORK 10977 
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Department of the Treasury- In terna l Reven1Je Service I 
~ 1040A U.S. Individual Income Tax Return ~®82 I·r.· OMS No. 1545-0085 

Use 
IRS 
label. 

Your first n1me i nd initial (H joinr relurn , 1lso aive spouse ' s name and ini tial1 La5t name Your so~ial security number 

Other­
wise, 
please 
print 
or type. 

Present home address (N umber and stre et, includine apartment number, or rural rc'J te) Spouse's social: security no. 

City, town or post office, State ind ZIP code 

I 
Your occupation .... 
Spouse's occupation .... 
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Taxes Like An l:xpert with T 4X/~4VI:~ 11rnCOMPANY 

r=()~ M()C>l:L I. 11** ()I" M()C>l:L Ill 
TAX/ SAVER II '" - The tax help program !or 1he lay m an . the professio n al accounlanl o r iax preparer . 
New ,1nd e xpa nded. TAX 'SAVER H'" oHers ~differen t approach to preparing a 1;1x rel urn. L1k1• tlw on~1nal. 1tw nt:'w v~rs1on hc1S 
1he- rax tegulc'H ions prngranuned in St1 11 is mor'e than jus t a ca1cula10:- D esigned for non accmmranrs. 1AX Sf\VEH II ' " asks !i.'Oll 
questions. jus1 as an accountan1 does. Based on your answers. ii leads you 1hrough rhc• la"'- maze 10 your lm1.'e"'I legal Id"'-. Then II 
tells you ho\1.1 10 fill m your relurn. line by line. or it \\~II output 10 d prmtcr 

TAX 1SAVE R 11'"' also has speed fea1ures for 1hose domg more th~n one re1urn. Opllunal program 1ns1ruc11on and tax iext m.)kC' 
TAX SAVER II '" th practical system for professional preparers as well. TAX SAVER 11'" has full disk stor.19e of data hies l1v1th 
op1iorlol password pro1ec1ton). 
The manual includes mlormatio n on specia l tax dreas. lis1s of pos~iblC> deduc1ion:, and c1 l dx 9lo::.';)~1ry 

TAX SAVER nr· comparns itemizeddeduc1ions 1 ona11onalaverages~;rn1oma11c31\ycompu1e5c'-!rldtnhm11at1ons forexampl(I, Oil 

medical deduc11ons and concribu11ons: c hecks for excess FICA. helps de1errrnne dependents Yl'I. TAX SAVEH II' "' offer:s. thl' 
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control. You c.:m skip .111y help katurcs o r parts of the progrdrn lhcH you do11"1 nl'ed 

TAX 'SAVER II '" 
• Completes long and short forms ( 1040 & 1040AI 
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• L{>ls you help friends ~nd r' lat1ves wuh their 1.1xes 
• li \\s bu ilt ·in 3ids. Answers sp~cd1c questions like "Is my fattwr my <lependen!?" and "Arf..' rny dedticllon~ rl'ilwnablc!'· 
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1.ax C<lkul~t1on (comparing all possible filing su~tuses in one run) 
• Tax regula1ions ilre programmed in by our team o( accountanl3. Jusl l)rpe in )'our hguh.'5 & you\l' done ) 'OU I o\l.:n rnx rt..'lurn 
• H elps you find 1hc lowesl lax 
• Discounts on vedrly updarns 
• PnnlS ou1 on Slandard IRS forms overlays or plain trac1or feed paper
• Accep ts totals from all olher lax forms not hswd here
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3NI Information Processing Problems? 
Scotch® Products Could Solve Them! 

VELOSTAT® Floor Mats Pro,tect 
Your Computers from Static Electricity 

VELOSTAT static control floor mats from 3M el im inate static 


electricity which can effect the reliab ilit y of your electronic 


equipment. VELOST AT mats are made of a tough , durable 


high impact conduct ive material for sit-down applications. 


Castered chairs easily roll over the mat. They're ava ilable in 


earthtone brown or black , and come wi th their own ground 


cords. 


3' by 4 ' mat S 98.00 . 
4' by 5' mat with beveled lip $200.00 

1_~1-~ 

Now, Guaranteed Error-Free Performance with Scotch® Diskettes 


Scotch ---~ 

diskettes 

50 N. PASCACK ROAD • SPRING VAL LEY. NEW YORK 10977 {91 4) 425· 1535 

Authorized Distributor 3N1 
Information Processing Products 

HOUR ~ 
24oRDER ~ 

LINE 

(914) 425-1535 

-

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF NY STATE) 

(800) 431-2818 

ADO $3.00 ~OR SHIPPING IN UPS AREAS 
ADO $.C.00 FOR C.0 .0 . OR NON· UPS ARE.AS 
ADO SS.00 TO CANADA A.ND MEXI CO 
ADD PROPER POSTAGE OUTSIDE Of U.S .• 

CANADA ANO MEXICO 

•• • ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE··· 
DELIV ERY SUBJECT TO AVAILABILITY 

For durabi lity, reliabili ty , error- free performance demand Scotch 
diskettes. They're tested and guaranteed error-free. And the low 
abrasivity saves you r read/ write heads. Ava i lable for most mini­
computer and word processi ng systems. (Single sided/ doub le 
densi ty only). 

(box of 10 5'1• inch disks) $29.95 
(box of 10 8 inch disks) $39.95 

Head Cleaning Diskettes 
Keep you r diskette d rive heads "Computer Room Clean" wi th 
Scotch Head Cleaning Diskettes. You can clean the heads 
yourself in just 30 seconds and 
save on se rv ice ca lls, data 
drop-outs, cost ly down time. 3M 
Avai lab le in 8-inch and 
inch sizes . 

8-lnch 


or 

5'/o- lnch 


Head 

Cleaning 


Kit 


$29.95 
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GENERAL 

How we talk to the computer. 

The Evolution of the Language 


Ken Waltjen 
2311 Lincoln Blvd. 
Tracy, CA 95376 

Most TRS-80 owners first program in 
Basic. Because of this, they have little 

idea of how languages evolved. A language 
like Basic constitutes a pseudo-machine 
that is easier to deal with than the actual 
hardware. 

The log ical evolution of languages sug­
gests where the language you use (or the 
language you want to learn) fits, and il­
luminates some of the mystery surrounding 
your machine. 

The Magic of Hardware and Binary 

The first step in understanding your 
machine and how a programming language 
works is to understand the magic of binary 
and hardware. Th is is not a thorough dis­
cussion of hardware or central process ing 
unit (CPU) functions. It should make the 
funct ion of hardware believable and clar ify 
the relationship between binary and elec­
trical hardware. 

The Key Box 

Basic Level II 
Model I 
16K RAM 

Fig. 1 is a block diagram of a simple CPU. 
Here is a description of the functional parts: 

• 	 Clock-Master system timing device. 
It runs at a constant speed. 

• 	 Timing and Control Generator-It div­
ides the clock into a s~quence of order­
ly pulses by enabling one box at a time. 

• 	 Instruct ion Reg ister-Th is is where we 
deposit our binary instruction for 
processing. 

• 	 Adder-The ari thmet ic unit of our sam· 
pie processor. On command, it will add 
the data loaded into its input ports. 

• 	 Input and Output Hold ing Registers 
- These provide temporary operand 
storage for operation of the processor. 

Defining Instructions 

After defining some instruct ions we can 

VIDEO: EOU 3COOH 

combine the hardware and the binary. All 
these numbers will be in binary notation. 

1000 = Load the 'A' opera nd 
0100 = Load the 'B' operand 
0010 = Add 'A' to 'B' 
o001 = Write sum to output register 

Assume that we have loaded 1000 into 
the instruction reg ister. As our 1 bit cir­
culates in the timing generator, it arrives at 
the square adjacent to the MSD of the 
instruction register (where we now also 
have a 1). Gate A will be enabled and 
operand A will be loaded. As the timing bit 
cont inues to circulate, it is paired with 
zeros iri the other instruction register loca· 
tions so notl:ling else happens during this 
instruction cycle. 

Loading 0100 into the instruction register 
on the next cycle will enable gate Band the 
B operand will be loaded. By performing a 
logically listed set of instruct ions we can 

;EQU is an 
assembler di rective. No code is produced. The symbol VIDEO is interchangeable with 
the value 3COOH. The H following 3COO Invokes a radix conversion in the assembler. 

2 COUNT: EOU 1023 ;COUNT = 1023 

3 DATA: DEFB 'A' ;Define a storage 
location named DATA, and store the binary equivalent of •A' there. The assembler wi lt 
convert 'A' to Its ASCII value. 

4 BEGIN: LD HL,VIDEO ;The HL register 
pair now contains 001 1 1100 0000 0000 in binary. The label BEGIN: associates that 
symbol with the program location defined by the current line. 

5 LD DE,VIDEO + 1 ;Arithmetic 
operations may be used to modify constants for assembly. 

Example 1 
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"The first step away from binary 

is also the first step away from the machine." 


16 

8 

4 

2 

11111111 

32 

64 

128 

256 

Table 1. Condensed Notation 

add two operands together and output the 
result. 

If we coded 1100 that would be a load A, 
load B instruction. We could code a 1111. 
That would carry out the entire operation in 
one instruction cycle rather than four. 

The way that the binary code controls the 
internal data and control paths of the CPU 
is called microcoding. Some CPUs are 
microprogrammable. 

Stepping Away 

The first step away from binary is also the 
first step away from the machine. Binary 
notation makes It too hard to recall many 

complex ins~ructions. Instructions are just 
binary patterns. To help the programmer, 
some form of condensed notation had to be 
found. 

In Table 1 the eight binary bits are divided 
Into all possible combinations. One binary 
number eight bits long (byte) can be divided 
Into several digits with varying radix. Each 
digit in any radix needs a separate symbol. 
Since most people (even programmers!) 
would have difficulty remembering a se­
quence of symbols 32 characters long, any 
form of condensation of the binary n!imber 
should use four binary positions or less. Us­
ing two binary digits provides less compres­
sion of the binary Information than neces­
sary. Three or four binary digits provide suf­
ficient compression. These radix (hex or 
base 16, and octal or base 8) are the most 
common for binary compression. 

The CPU still needs binary numbers io do 
its processing. If numbers are entered in 
another radix, then they must be converted 
by a program to binary. The first step up In 
languages allows the programmer to com· 
municate in a different radix than binary. 
Source code must be entered, then 
modified by a program, and then stored as 
the object code to be executed by the 
machine. T-Bug Is an example of this level 
of programming language. Much math and 
other tasks are left to the programmer at 
this level. 

The Z-80 uses octal fields to break up the 
instruction word. When Zilog's instructions 
are broken into these fields, they remain rea­
sonably intelligible. Programmers started 
using hex notation for more compression 
and introduced the first level of mystery into 
programming. For example, register-to­
register loads (LO r,r, in octal are 1rr', where 
r= a number from 1-7 to select a desired 
register. All register-to-register loads have 
the same opcode of 1XX. In hex, the opcode 
changes, based on the register selected, so a 
load instruction cannot be recognized as 
easily. LO, A,C In octal is 171. LO O,E in octal 
Is 123. The operation code (1XX) is the same 
in both instructions. These two instructions 
in hex are 79 and 53. In hex they appear to 
have nothing in common. 

Upward to Assembly Language 

Given this powerful new tool (radix con­
version program), you can write a program 
that converts all alphanumeric characters 
to binary codes. A short, cryptic name cou Id 
represent an operation. That and the ability 
to equate constants and program locations 
with symbols are the bases of assembly 
language processors. 

The programmer no longer deals with the 
hardware functions directly. To program ef­
fectively in assembly language, the pro­
grammer must know the architecture of the 
CPU. The architecture is a symbolic model 

TIM ING AND CONTROL GENERATOR 

CLOCK 

IN STRUCTION 
REGISTER 
r-------, 

OUT REGISTER 

ADDER 

OPERAND ' B' OPERAND 'A' 

TIMING GENERATOR INSTRUC TI ON DECODER ARIT HMETIC UNIT 

Figure 1 
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Peripherals FANTAsTic PRicEs! 

Unlimited ... ouR FAST SERVICE. PRODUCT 
SELECTION AND OUR CUSTOMERS' 
SATISFACTION MAKE US #1. 

Microsoft Z-80 Softcard 
Microsoft RAMCARD 
Z-90-64K DO 
Z-19Terminal 
Z·121 Monitor12'' 

$214 
$129 

$2588 
$777 
$149 

ATARI COMPUTERS 

Atari 800 16K 
Atari 400 
Atari Interface Module 
Atari 810 Single Disk 
Atari 830 Modem 
Programmer 
Entertainer 
Star Raiders 
16K Mem. Exp. for Atari 
32K Mem. Exp. for Atari 

$649 
$318 
$174 
$444 
$166 

$59 
$84 
$34 
$74 

$114 

NEC PRINTERS 

7710/30 Spinwriter R/O 
7720 Spinwriter KSR 
3510/30 Spinwriter R/O 

NEC DOT MATRIX 
PC-8023 

Call for prices on ribbons, etc. 

CALL 
CALL 
CALL 

$474 

MORE PRINTERS 

Anadex 9500/9501 
Anadex DP-9000 
Okidata Microline 82A 
Okidata Microline 83A 
Okidata Microline84 
Tractor(OK180 + 82 only) 
Diablo630 

$1295 
$1049 
CALL 
CALL 
CALL 

$60 
$2044 

MONITORS 
Sanyo 12'' GRN Phosphor 
Sanyo 12" Black +White 
Amdek 12" 300 GRN Phosphor 
Amdek 12" Color I 
Amdek Color II 
NEC 12" GRN Phosphor 
NEC 12" Color 

$266 
$239 
$149 
$319 
$779 
$149 
$344 

EPSON PRINTERS 

MX-80 w/Graphics 
MX-80 FT (Friction + Tractor) 
MX-100 (15 ., Carriage) 

Call for prices on 

CALL 
CALL 
CALL 

Ribbons, Cables and Interfaces 


NEC-PC 8000 

Series Microcomputer 


PC-8001 A Computer w/32K $888 
PC·8012A w/32K + Exp. Slots $588 
PC·8031A Dual Mini Disk $888 
PC·8032A Add-on Mini Disk $777 

Call for Software Prices 

FOR THE LOWEST 
PRICE CALL 

TOLL FREE 
1-800-343-4114 

ORDERING INFORMATION 

Our order lines are open 9AM to 6PM 

EST Monday thru Friday. Phone 

orders are welcome; same day ship· 

ment on orders placed before 10AM. 

Free use of Mastercard and VISA. Per­

sonal checks require 2 weeks 

clearance. Manufacturer's warranty 

included on all equipment. Prices sub· 

ject to revision. C.O.D.'s accepted. 


For service, quality and delivery call: 

PERIPHERALS UNLIMITED 
(617) 655-7400 

62 N. Main St.• Natick, MA 01760 ,,. 212 
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oAY MORE
rA OJ:' 

"Macro assemblers allow the programmer 
to define a series of operations 
and to associate them with a label." 
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two/ sixteen magazine, 

And you' ll also find the anicles in our bi -

P. 0. Box 1216, Lan­
caster, PA 17603. 

Credit card or­
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397-3364. 

of the CPU hardware optimized for easy un­
derstanding. The programmer must know 
the instruction set for his machine and the 
mnemonics that represent each inst ruc­
tion. The mnemonic representation of an 
instruction is for the convenience of the 
programmer. For example, the load inst ruc­
tion LD A,C is easier to recognize than 01 
111 001 (binary). Remember that the 
programmer's source code will be read by 
another program (the assembler), and it 
must be formatted to meet the reading 
program's requirements. The final added 
complexity of assembly language is the ad­
dit ion of instructions that do not produce 
executable machine code. This class of in­
structions, called assembler directives, 
controls the assembler program while it 
assembles the source code. 

The following example will clarify the 
new terms listed above: 

1. VIDEO; EOU JCOOH ;EQU is an assembler directive. No 
code is produced. The symbol video is interchangeable 
with the value 3COOH. The H fo llowing JCOO invokes a radix 
conversion in the assembler. 
2. COUNT: EOU 1023 ;COUNT = 1023. 
3. DATA: DEFB 'A' ;define a storage locat ion named DATA, 

and store the Binary equivalent of 'A' there. The assem­
bler will convert "A" lo ils ASCII value. 
4. BEGIN: LD HL,VIDEO ;The HL register pair now contains 
0011 1100 0000 0000 In Binary. The label BEGIN: associates 
that symbol w ith lhe program location defined by the cur­
rent line. 
5. LO DE,VIDEO + 1 ;Arithmetic operations may be used to 
modify constants for assembly. 

These lines of code illustrate many features 
of assembly language programming. The 
task of the programmer is made consider­
ably easier by these tools. 

Macro assemblers allow the programmer 
to define a series of operations and to asso­
ciate them with a label. When this label ap­
pears in the source code it is replaced by 
the previously defined set of instructions. 
Th is is the first level of programming where 
one line of source code produces more than 
one line of machine code. 

Compilers 

Assemblers are powerful programming 
tools, but they have a major disadvantage. 
Only the target machine can use assembly 
language code. If the code machine were in­
dependent the programmer wou ld no longer 

have to know the architecture of the ma­
chine he was programming. 

Compilers achieve machine indepen­
dence by substituting a pseudo-machine 
with its architecture defined by the lan­
guage specification. For example, you ac­
cess the output device by print statements 
in Basic. On the TRS-80 a print statement 
writes information into the video memory. 
On another machine it may write informa­
tion into a teletype. The command Print 
specifies output to the console device re­
gardless of what hardware configuration 
exists. 

The compiler converts a uniform, stan­
dardized source code into object code for 
the specif ic machine. That means that 
every family of machine requires its own 
compiler. Programs are transferable f rom 
one family of machine to another family 
only after being re-compi led for the target 
environment. Because each machine re­
quires its own compiler, small differences 
in the language specifications have crept 
in, requiring changes to the source codes to 
make them truly interchangeable. This al­
most total divorce from the architecture 

Dom en 
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"The number of passes that the compiler 
makes over the source code depends 

on the individual compiler." 
and hardware of your machine makes the 
transition from know ing your pseudo­
machine to knowing your rea l machine a 
dif fi cult step. 

Wi th machine independence, the high 
level language was a rea lity. All high level 
languages are implemented with one of the 
fo llowing compilers. (Yes , Bas ic is a 
compi ler!!) 

The first two types of compilers have one 
thing in common. They both convert the en­
tire source f ile to object code simultaneous­
ly. The number of passes that the compiler 
makes over the source code depends on the 
individual compiler. Once this compilation 
is complete the source file becomes unnec­
essary. The object file (lcmd fi le on TRS-80) 
is a complete stand-alone program. It can­
not be modified by altering the source with· 
out recompilation! These compilers cannot 
be used in the immediate mode. Program 
debugging requ ires modification to the 
source code and recompilation. 

Four Compilations 

• lnline. One-t ime, multi-pass translation 
from source code to object code. The 

program logic (algorithm) and flow re­
main the same in the object code as in 
the source code. All requi red routines 
must reside (includ ing 110) in the body of 
the resulting program. 

• Threaded. The source code is reduced to 
a series of calls and arguments.The calls 
are made to a series of routi nes (some­
times called the operating time system, 
or run time system) that exist as object 
codes within the compiler. These rou­
tines and the ca ll list with arguments are 
the final compi led program. The remain­
ing compilers allow source input to be 
comp iled and executed immed iate ly. 
Program development is less painfu l, but 
the execution speed may be great ly 
reduced. 

• 	 Incremental. Most often called an in­
terpreter, the TRS-80 uses this form of 
compilation for Bas ic. The source fi le is 
read one line at a time.The object code is 
produced (usually threaded) and ex­
ecuted before the next source line is 
compiled. The compi led object program 
is not saved as a stand-alone program. 

Every t ime the program is executed the 
source must be compi led and executed. 
The compiler is a requ ired resident part 
of every program. (Might as well put it in 
ROM, right?) 

• 	Combined Incremental and Threaded. 
Some languages (notably FORTH) use 
their threaded compilation capabi lity in 
the incremental mode. This is the best of 1 

both worlds. Immediate mode is available 
for debugging and stand-alone object 
code can be produced for the f inal 
program. 

To learn Basic you studied a pseudo­
machine. To learn about your TRS-80 and 
computers in general , assembly language 
is the next step back towards the machine. 
You have to le?rn the architectural model as 
well as the instruction set and the layout of 
the hardware. Though not an easy step 
Basic gives you some portals to the real ma­
chine. Instructions like PEEK, POKE and 
VARPTR provide some insight. Also, the 
most difficu lt part of programming, the al­
gorithmic process, is a lready an old 
friend. • 

You've invested a lot of time and money into your computer 
It's time that investment paid off! 

• • • 

The Programmer ' Institute int roduces THE COLOR ACCOUNTANT, the only complete personal financ ial package 
pecifically designed for the T RS-80 COLOR computer . Thi unique package incl udes: 

1. Complete Checkbook Maintenance 5. Payments / Appointments Calendar 8. Home Budget Analysis 
2. Chart of Accounts Maintenance 6. Color Graph Design Package 9. Decision Maker 
3. Income / Expense Accounts (graphs any files) 10. Mailing List 
4. Net Worth Statement 7. Stock Market Analysis 

A rter 1he ini ti al sc1up, THE COLO R ACCO TA NT requi re less than an hour of data input each month. 
The chec kbook mai11t e11 a11c c program i> the key to theenti re package. Once your checkbook is balanced, the chec kboo k summary file will 

aut omati ca lly update the home budget analy,i;, , net \\Orth, and income / expense sta tement s. You can then graph any file, record bills and 
appointmen t., make decision. . print a mai li ng list, ana lyle var iou accounts or stocks, and even calcu late taxes. 

All program ' are menu-driven and allow add / change / delete. Each fi le and statcmcn1 can be listed to screen or printer, and saved to casselte 
or diskett e. THE CO LOR ACCOUNTANT also come; wi th 40 pagesof documen1a tion that leads you step-by-step through theenti re package. 
The T RS- 0 OJOR Ext. 13asic req uires 16 K for 1hi \ pac:kage. (;7.t .95 rns>c tte. $79 .95 diskette). 

See your local dealer or order direct: 
:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:-:::::: ::::::·:-.-.-.·:-.·:·.·:·:·:·:·:·:·0·:·:·:·:·;·~·N :·· ·:·13't:f'·:·:·:·:·:·:·:·:·:·· .-.·.·.·.·.·.·.· .·.·.-.·.· THE PROGRAMMER'S INSTITUTE····:·:· :·:·r
:;;;;i;i;i;i;i;i:i;iii:iii:i:;:i:;:i:i:i:i:;:i:;:;[!f.f..I~::l4.Jf.~.:·:·: ·l?.,.,,B.~.:i:i:i:i:i:i:i:i:i:i:iiiitiiiitiiiiiiit 	 a di vision of F TlJREHOlJSE. 

P.O. BOX 31 91. DEPT. 1-B
Tl1eperfect supplement to Tl-IE COLOR ACCO 'TANT. The Tax Handler includes: CHAPEL HI LL. C 275 14 

I. Co mplete Form 1040 1•1111 ng2. Sched ule A (It em ized DedUl'tions) 
3. dledule G (Income Averaging) 

Iii!, yea r let The Fax Handler prepar~_vour taxe ($24 .95 rnssette. $29.95 diskcll c). 1-919-489-2198 
10 AM - 9 PM Mon - Sat 
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GRAPHICS 

1 ~ 1 
LOAD 80 

Send your screen graphics to your printer. 

Pixel Printer 


Charles E. Gillen 
1458 Greenman! Court 
Reston, VA 22090 

When beautiful listings and fancy 
word-sling ing beg in to bore, what 

more? Graphics in the standard TRS-80 for­
mat. Th is program LPRINTs any pure 
graph ic design you can sketch on a video 
worksheet. More than that-once you make 
a trial print, you can call for the same design 
in a new size, at a different posit ion on the 

The Key Box 

Basic Level II 
Model I 
16K RAM 
Line printer required 
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paper, or in a lighter or darker tone. You can 
even alter part of your design and print 
again. You can reverse the image to print a 
negat ive rather than posit ive. 

Limitations 

Though your design reproduces in blocks 
wh ich exactly conform to the TRS-80 for­
mat, they will be composed of the standard 
alphanumeric characters available on your 
keyboard and printer. You can achieve a 
sol id tone with a printer set to 132 columns 
per line, with 8 lines per inch spacing. Less 
satisfactory is a printer that has only 80 col­
umns; setting it to 6 l ines per inch still con­
forms to the TRS-80 pixel proportions, but 
the overal l tone will be less dense and even. 

Getting your own design into the pro­
gram and then onto paper is faster (and 
easier) than redrawing a rough sketch on a 
fresh video worksheet. Aside from the 
fascinat ion of seeing your design turned in­
to a printout, ease of input is this program's 
best feature-only one keystroke per pixel. 

Type the program in Listing 1 into your 
TRS-80, turn on the printer, and take a prac­
tice run . Run. Hit any key to pass the title, 
answer how many columns, then observe 
the demonstration. Hit the Y key, and after 
the program prints the aeroplane, it shows 
the design data and print parameters, and 
then displays a menu. Before you pull the 
printout from your machine, press the @ 

key several times and the paper will meet 
you half-way. 

The R (Restart) key clears the decks and 
runs again. You can use this key later when 
you finish one orig inal design and want to 
do another. You change your design one 
line at a time with the L option. The P option 
heading the menu produces another aero­

plane with the current LPRINT values. 

Flexibility 

Select the M option for the change mode. 
Using the aeroplane, practice changing the 
LPRINT TAB setting, and the overall picture 
size (the program rejects efforts to run off 
the paper), and practice varying the overall 
tone by picking a different character. A 
chart of all the alphanumeric CH R$ codes is 
bui lt-in to refresh your memory. 

You can reverse the picture with a single 
keystroke. You can decline to change any 
option: Enter to retain the value used during 
the previous print cycle. When you have 
printed enough aeroplanes, press R for 
Restart. 

Going Solo 

Take a small design drawn on a video 
worksheet and count the maximum height 
in pixels (not in character lines, but the 
familiar X,Y size), then the maximum width 
in pixels. This information defines the size 
of an imaginary frame holding the design, 
and also dimensions the number of strings 
to be input. Then answer questions about 
tab, size and print characters. 

Look at the top line of pixels in your 
design. As you scan from left to right hit a 
zero to mark every dark pixel and either a 
period or space to leave a blank. Anything 
but the zero prints a blank pixel. Enter after 
the last zero in the line, and input the re­
maining lines using the same technique. 
The design data for the aeroplane dem­
onstration shows several shortcuts to 
speed up and simplify the input process. 
Do not Input a design string with a leading 
space; use the period to help count spaces 
accurately. 
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"This program LPRINTS any pure graphic design 
you can sketch on a video worksheet." 

Desi~n Data: 

1. llil\l~~ 

2 •••••••• l!llllilillilll0illlOOl1l~llll8il 

3 . ... ... Bllll............. 01!... 00llllllilill8il1!0118 

4 ...... 01!.......... ilil0ill!.illl0ilillil.ilil0lilll.... illlll 

5 . .... illll......... illlll. 0. 01!0....... 01!@0illl••• illl 

6 .... 90. ............ 0................. 01108. ilil0 

7 ... 011illl... 01!B00. llllll..................... llllillililB 

a ... 0illl09Ml. 0. ill!........................ llllillilile 

9 •• 1!08ll0llllillilliil... .. .... ...... ........... llllillilililil 

11! .. 1!010llllll............................... llllillilililil 
11 •• il0elll.................................. IB!llil0 
12 .. ilil@illl................................... 01108 
13 •• llilM!... illllllBllllBlll•••••• 01l01lil1J001li9••• IBlllB 
14 ... 011l............... il.... ll............... 0110 
15 •01!01lll. •• 01101llBllli!illl•••••••• OOlliJBllllllll01l••• 011080 
16 00. 0111l01le........... 0. Bil00. e........... lllllBlll. ee 
17 0. 0. 81l01l.... , ........ 111!.. 1!8............ , Billl0. B. ll 
1a e.. 011. e..... Bilil0..... 0.... e ..... ilil01..... 0. llll.. e 
19 .ll..B..1............ 011.... llll............ ll.. ll •• 11 

211 .. II. I!... 11.......... 01!0.... llllll.......... 11... I!. 8 

21 ... 0. e. .. llill!BIBll!llll.. 11.... 0•• 000ll0il801l9••• 11. e 
22 ...0.. ll............. illil.... llil.............0..ll 

23 .... 80. "· ......... e. ......... I!.......... I!. 00 

24 ........ e. ........ ilil01!.... ilililll......... I! 

2S .... . ... ee...... 011.. . llllllilllll.. 09il...... l!ll 

26 : . ....... It ..... l!.............. 11...... II 

27 .... . .... 01l••• ll.................. I!... ll8 

2s ......... e.... ll. llMllllililililllilil 0 .... I! 

29 .... ..... ii.... ll... 09ililllillllilell0... 0.... I 

31! ..........e......... l!illlilillllllll......... e 

31 ........... 11........................ 1! 

32 ............8•• 11................ ll•• 8 

33 ............. 01!00.............. llll0ll 

34 ................lll!ellll~ 


Wide 48 
High 34 
Tab 17 
Size 2 
ChrS 56 Figure 1 
+Pos it ive 

If you have a numeric keypad, your fingers 
will soon learn the rhythm and easily drum 
the zero, period and enter keys to type in the 
pixels. After you have entered the final string, 
you can print or if you made a major mistake 
select to input your design all over again. 
After making your first print, check the op­
tional design data below the picture. You can 
use it to correct an error or add a refinement. 
The data makes a handy reference you can 
file away. To change. more than one line, 
select the L option from the menu as otten as 
needed. If you want no design data to intrude 
on your masterpiece, decline the option and 
continue to the menu. 

The reversed image opt ion yields nicer 
resu lts if you plan a blank pixel frame 
around your design. In reverse, this prints 
dark and prevents the white design from 
running into the paper. 

The printer width in columns limits input 
designs to less than 131 or 79 pixels (the 
same as 65 or 39 characters). However the 
height of the design-the length down the 
page-is unlimited. You can print a long 
design or message using an oversized 
alphabet of your own creation, though if 
you get too ambitious you might need more 
than the 2000 bytes cleared by line 170. In­
putting custom lettering in a vertical format 
is easy as you handle only one letter at a 
time. Experiment with small designs first ; 
the program can enlarge them later. 
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Figure 2 

Program Listing 1 

100 REM PIXEL PRINTER GRAPHIC UTILITY***** 110 REM * FOR A 132-COL, 8-LPI PRINTER 
120 REM OR AN 80-CPL, 6-LPI PRINTER* 
130 REM DESIGNED BY CHARLES E. GILLEN* 
140 REM U.S. EMBASSY APO S. F. 96301* 
150 REM ***** VERSION 8 ***** 25 MARCH 1981 
160 REM 

***** 
* 
* 
* 
* 

***** 

170 CLS:CLEAR2000:DEFINTA-Z:PRINTCHR$(23) :PRINT @452 ,"P I X E L 
P R I NT E R" :GOSUB560 :PRINT @214,"TURN ON YOUR PRINTER":PRIN 

T: PRINTTAB(l7)"TYPE l IF IT HAS 80 COLUMNS":PRINTTAB(l7)"TYPE 
2 IF IT HAS 132 COLUMNS 

180 IN$=INKEY$:IFIN$="l"THEN190ELSEIFIN$= "2"THEN200ELSE180 
190 C\'/=80: MX=2: TB=0: GOT0210 
200 CW=l32:MX=3:TB=l0 
210 CLS:PRINT@474,"WANT A DEMO? 
220 IN$=INKEY$:IFIN$="Y"THEN230ELSEIFIN$="N"THEN240ELSE220 
230 D=l:VD$="+Positive":BK$=STRING$(MX,56) :WT$=STRING$(MX ,3 2) : WD 
=39:HI=l6:DIMA$(HI) : NR=56:GOSUB580:GOT0440 
240 CLS:PRINT"** DESIGN PHASE **":PRINT:INPUT"WIDTH IN PIXELS" ; 
WD:IFWD=00RWD>(CW- l)THEN240 
250 PRINT : INPUT"HEIGHT IN PIXELS";HI:IFHI=0THEN250ELSEDIMA$(HI): 
GOT0270 
260 CLS : PRINT"SIZE OR TAB TOO BIG •• •• TRY AGAIN 
270 PRINT:INPUT"LPRINT AT TAB ";TB:IFTB>63THENPRINT:PRINT"TAB 
CAN'T BE OVER 63" : GOT0270 
280 PRINT:INPUT"SIZE FACTOR "; MX: IF (CW- (TB+l)) <(WD*MX) THEN26 
0 
290 PRINT:PRINT"WANT TO SEE CHR$ CHART? 

300 IN$=INKEY$:IFIN$="Y"THEN310ELSEIFIN$="N"THEN330ELSE300 

310 PRINT:PRINT"SELECT 1 ASCII CODE FROM THIS CHART: 

320 IFINKEY$=""THEN320ELSEGOSUB550 

330 PRINT:INPUT"SELECT WHAT CHR$ CODE "; NR :IFNR <330RNR> 95THENCLS: 

GOT0290 

340 PRINT : PRINT"POSITIVE OR NEGATIVE PRINT?":BK$=STRING$(MX,NR): 

NT$=STRING$(MX,32):VDS="+Positive" 

350 IN$=INKEY$:IFIN$="P"THENCLS : VD=0:GOT0370ELSEIFIN$="N"THEN360 

ELSE350 


Lis ting conlinues 





Modifying the Program 

You can add a routine to CSAVE and 
CLOAD the design strings to create a library 
of your favorite graphics. If you can control 
your printer with software commands, con­
sider incorporating your codes for line spac­
ing and column width. You can place the 
code for the 80 column configuration before 
the GOTO in Line 190 or you can place the 
code for 132 column operation at the end of 
Line 200. 

I down-converted this any-prin)er version 
from one developed for the Microline-80, 
which would be a great bargain even without 
its excellent TRS-SO graphics. To restore this 
program to a Microllne configuration , 
change the value of NR in Line 230 to 191 , to 
print the demo using CHR$(191). You can ex­
pand the CHR$(HELP!) routine at Line 550 to 
display the graphic codes as wep. Add the 
command code to set the Microline-80 in the 
132/8 print mode. This program cheerfully 
gives a reverse-video LPRINTas well , so your 
design can exactly dupl icate the CRT. 

With 	 the Microline-80, avoid printing 

"Your fingers will soon learn the rhythm and 
easily drum the zero, period and enter keys .. 

Listing continued 

360 VD=l:BK$=STRING$(MX,32) :WT$=STRING$(MX,NR) :VD$="-Negative" 
370 CLS:IFCTHENPRINT@460,"NOW PRINTING CHANGES":GOT0440ELSEPRINT 
"WIDTH IN PIXELS ";WD:PRINT"HEIGHT IN PIXELS ";HI:PRINT"LPR 
INT TAB ";TB:PRINT"SIZE FACTOR ";MX:PRINT"LPRINT 
USING CHR$("NR")":PRINTTAB(l4)VD$ 
380 PRINT:PRINT"PREPARE TO INPUT "HI" LINES OF "WO" PIXELS FOR Y 
OUR DESIGN 
390 PRINT:PRINT"INPUT BLACK PIXELS AS 0 AND WHITE PIXELS AS 

400 IFINKEY$=""THEN400 
410 PRINT" "STRING$(WD,61) :FORPH =l TOHI :PRINTUSING"ii" ; PH ;:P 
RINT" ";: INPUTA$ (PH) : NEXT 
420 PRINTTAB(40)"P =PRINT R =REDRAW 
430 IN$=INKEY$:IFIN$="P"THEN440ELSEIFIN$="R"THEN370ELSE430 
440 FORHH=lTOHI:FORMM=lTOMX: LPRINTTAB(TB) ;:FORWW=lTOWD:WW$=MID$( 
A$(HH) ,WW,l) :IFWW$<>"0"THENLPRINTWT$ ;:GOT0460 1 PRINT WHITE 
450 LPRINTBK$; ' PRINT BLACK 
460 NEXTWW:LPRINTCHR$(32):NEXTMM,HH:IFDTHEN490
470 PRINT:PRINTTAB(40)"SEE DESIGN DATA? 
480 IN$=INKEY$:IFIN$="Y"THEN490ELSEIFIN$="N"THEN510ELSE480 
490 FORLF=lT04:LPRINTCHR$(32) :NEXT : LPRINT" Design Data:":LPRI 
NTCHR$(32) :FORPD=lTOH I :LPRINTUSING" il" ;PD;:LPRINT" ";A$(PD):NEX 
TPD:LPRINTCHR$(32) 
500 LPRINT" Wide ";WD:LPRINT" High ";HI:LPRINT" Tab 

";TB:LPRINT" Size ";MX:LPRINT " Chr$ ";NR: LPRINT" "VD 
$:FORLF=lT08:LPRINTCHR$(32) :NEXT:D=0 
510 CLS:PRI NT"P =PRINT AGAIN":PRINT"M =CHANGE MODE":PRINT"L = 
CHANGE LINE" :PRI NT"R = RESTART":PRINT"@ = LINEFEED":C=0 

Listing continues 

TURN YOUR COMPUTER INTO 
A GRAPHICS MACHINE 

WITH THE MIKEEGRAPHIC . 

GRAPHIC SYSTEM!l 

1 
"" MIKE.EORAPHIC Is a flarcfware/softwue 

system designed lor the TRS-80 model I & 
111 comptJters. When Installed, your 80 will 
come alive wilh graphic ability!! 

If you' ve been waiting lor a graphic 
system wilh the besl dots/dollars rallo, 
take a look al our M'KEEGRAPHIC. 1 

" 

HARDWARE 
• JOTAI.. SCREEN INVERSE VIDEO 
• TWO MOOES OF OENSlfY 

J&I k t9:lor 191 J< t9:l lor Mocklt 1 
Sl :l k rJ:l Of 25& ,., 192 fOf MOOet Ill 

• EVERY DOT CAH OE SET. RESET 01 TESlED 
• 12288 OYTES OF FASt 200 n.s MEMORY 
• FUNCTIONS SELECTED ev OUTPUT POAT ·~ 
• ~EMOAY MApPED FOR SPEED 
• OCCt.IP!ES LAST l&K 8l0CK OF MEMORY 
• 	 CAN BE USED AS NORMAL MEMORY 


(•t Y<H.1 ,,..,.. 3M or mot"e ot lnemorY/ 

• COl..OR COOR()INATEO ENCLOSURE 
• DOES HOT CONFUCT WITH DISK 0A CASSETIE llO 

• 	 SEl.F SWITCHING POWER SUPPLY 

I~~ ui:i wlU~ Cc:lmguttf'j 


• COMES WITM 1rs <:!NH WALi. fAANSFOAMER 
• NOT A OtA.AACTER GENERATOR" 
• EASY INST A.Ll.ATION , 

4ReciulrH Ol'lty ll!l so!Otr CCN"IMCllOn$ .arl(I 
OM IUIG(llJHn C\IU 

., Ul~llC.• • """.C . . ..~- .... ... ..._ ..._.c... 
'I P°'i-IO •• • " _....., .. ... .... ,...,..c,... 
' I -'""*'··---....,.......' • 'll:ho ••" ,,... ..,., ...,. ., ..... ._,.,... 
• F0t1No1"r 'l l "'fll l.'11(.tEA.NGIHO 

SOFTWARE 
• COMES WlfH SA MPlE ANO DFb'o'ER SOFTWARE 
• USABt.E hiAOUGtt BASIC OR I.AA.CHINE LANGUAGE 
• 	 EJlCELLENf tNSTALLJollONI 


OPERATION MANUA.L 


100l KUS A.VAil.ABLE FOR JIJST S1500 


MANUAL AVA.IL.AeLE SEPARATELY FOR S1500 


~~~= ::.i;:~n;',~11 ,(~~~=rn, 1::,,1:;08 ,flll 
P1lEPA10. COO. MASllEACHARGE. YISA. ot MASTER· 
CARO ORDERS ACCEPT ED FOB EN:!lleYuio, "'"' 

u S Cuuency OtlLY s1oc~ 10 .lO i::iars 4'1:!11~efl' 

DEALERS INQUIRIES INVITED. 

ORDER NOW FOR ONLY$340 • 
C.•'°'C"l' I (' A I., DG... e-< 1uPC:•• ~ ..au Mioll •••~ •""1 .,.. .l ~u •I 

WRITE 1()1 	FREE 8F10CHtJRE °'call IOt 
more onlormat1on 

[i NICS CORPORATION 

PO fkt \ .IM I fkll r\ llot WJ 1hi"jt<1n 9R009 
lrltJ1hl)11t 26'1 .& ]I 05:' .& I"' 72 

" 

PRACTICAL PERIPHERALS 


BUFFERED PARALLEL INTERFACE 

FOR EPSON PRINTERS 


$159.95 

Plus Shipping 


And Applicable Tax 


Master Charge & VISA 
Hll'· IH: 


oso" f'AMutt.1MT01.rAcr 

ll~lrt-'hl.... 

The MBP·16K is an intell igent Centronics-compalible parallel interlace lor 
the Epson MX-80. MX-80 FIT, and MX·100 printers. with 16,384 bytes of on-board 
RAM lor data buffering. 

The bufferi ng capabil ity of the MBP-1 6K increases your data processing 
elficiency by el im inat ing the wail normally experienced whlie print ing. An 
Epson pri nter prints al 80 characters per second: al this speed ii lakes about 
live mlnules 10 print a 16.000 character document. During most ol I his time lhe 
computer is wailing for th e Epson l o finish one line so i t can send the next. The 
compuler can 't do anyth ing else during this period because il"s tied 10 the 
printer. By using the MBP·16K 11 takes the compu ter only lour seconrJs 10 send 
a 16.000 character document. The Practical Peripherals MBP·16K interlace 
typically accept s data as fast as the computer can send ii. until lull, returning 
use of the computer to you whi le it hand les the prinling. You can continue with 
other processing while simultaneously printing dala from a previous job. 
gaining ~II the lime you normally would have spent wa iling lor the printer 10 
finish . The net result is 10 eliminate the compu ler-wai1ing-lor-printerlprin1er· 
wailing·for·computer bollleneck, and keep both working. Any program that 
involves printed output will be speeded up by using the MBP·16K. 

The MBP·16K supports all standard Epson Commands, Is compatible wllh 
GRAFTRAX-80. and is plug compalible with the standard Epson cable. The 
MPB·16K does not reQuire any user sollware lor control. 

The MBP·16K is easy lo install - ii simply plugs Into the existing aux i liary 
interlace connector inside the Epson without modi licalion ol the printer . 

Micro Solutions, Inc. 
THE SOFTWARE STORE 


9949 E. Harwin Houston, TX 77036 (713) 789-5443 
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QUALITY SOFTWARE FOR TRS-80 COLOR AND OS/ 
ADVENTURES AND QUEST ALSO FOR SINCLAIR AND VIC-20 

ALSO FROM AARDVARK - This is only a partial list of what we carry. We have a lot of other games (particularly for the 

TRS..SO Color and OSI), business programs, blank tapes and disks and hardware . Send $1.00 for our complete catalog. 


AARDVARK - 80 

2352 S. Commerce, Walled Lake, Ml 48088 


(313) 669-3110 

Phone Orders Accepted 8:00 a.m. to 4:00 p.m. EST. Mon.-Fri. .,- 101 

TRS-80 COLOR SINCLAIR OSI VIC-20 

.-See List of Advertisers on Page 455 80 Micro, November 1982 • 369 
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For Ad­
ventures are wr itten in BASIC, are fu ll fea­
tured, fast action, full plotted adventures 
that take 30-50 hours to play. (Adventures 
are inter-active fantasies. It's like reading 
a book except that you are the main char­
acter as you give the computer commands 
like "Look in the Coffin" and "Light the 
torch.") 

Adventures require 16k on TRS80, TRS80 
color, and Sinclair . They require 8k on OSI 
and 13k on V ic-20. Derelict takes 12k on 
OSI. $14.95 each. 

ESCAPE FROM MARS 
(by Rodger Olsen) 

Th is ADVENTURE takes place on the RED 
PLANET. You ' ll have to explore a Martian 
city and deal with 'possibly hostile aliens to 
survive this one. A good f i rst adventure . 

PYRAMID (by Rodger Olsen) 
This is our most challenging ADVENTURE . 
It is a treasure hunt in a pyram id full of 
problems. Exciting and tough! 

TREK ADVENTURE (by Bob Retelle) 
This one takes place aboard a familiar star­
ship . The crew has left for good reasons ­
but they forgot to take. you, and now you 
are in deep trouble . 

HAUNTED HOUSE (by Bob Anderson) 
It's a real adventure-wi th ghosts and ghouls 
and goblins and treasures and problem s ­
but it is for kids. Designed for the 8 to 12 
year old population and those who haven ' t 
tried Adventure before and want to start 
out real easy. 

DERELICT 
(by Rodger Olsen & Bob Anderson) 

New winner in the toughest adventure from 
Aardvark sweepstakes. This one takes place 
on an alien ship that has been deserted for a 
thousand years - and is st i ll dangerous! 

I.! l..::U. tl..!.l.i:l..::Li: 

-~~ ·;/\-:..~_,,-.-
-r/;~ ' ~ \ l ~WJ G~ . ,' I ~~--'· ~, 

_A:, Q -~ _{;0'01~ ' )\..... ,
I I -~ 

I . 

~~ 
VENTURER!-A fast -~c:ion all machine code 
Arcade game that feels li ke an adventure. Go 
berserk as you sneak past the DREADED HALL 
MONSTERS to gather treasure in room after 
room , k ill ing the NASTIES as you go. Great 
color, high res graphics, sound and Joystick game 
for the TRS-80 Color or OSI machines. (black 
and white and silent on OSI.) Tape on ly . $19.95 . 

BASIC THAT ZOOOMMS!! 
AT LAST AN AFFORDABLE COMPILER FOR 
OSI AND TRS-80 COLOR MACHINES!!! The 
compi ler al lows you to write your programs in 
easy BASIC and then automatically generates a 
mach ine code equivalent that runs 50 to 150 
times faster . 

It does have some lim itations. It takes at least 
SK of RAM to run the compi le r and i t does only 
support a subset of BASIC-about 20 commands 
including FOR, NEXT, END, GOSUB, GOTO, 
IF, THEN, RETURN, END, PRINT, STOP, USA 
(X). PEEK, POKE, * , / ,+, -. ) , ( , =,VAR I­
ABLE NAMES A-Z , SUBSCRIPTED VAR I­
ABLES, and INTEGER NUMBERS FORM 0-64K. 

TINY COMPILER is wri tten in BASIC. It gener­
ates native, relocatable 6502 or 6809 code . It 
comes w ith a 20 page manual and can be modi ­
fied or augmented by the user. $24.95 on tape 
or disk for OSI or TRS-80 Co lor. 

LABYRINTH - 16K EXTENDED COLOR 
BASIC - Wi th amazing 3D graphics, you fi ght 
your way through a maze facing real time mon­
sters. T he graphics are rea l enough to cause claus­
trophobia . The most realistic game that I have 
ever seen on either system . $14 .95 . (SK on OSI) 

7 
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QUEST - A NEW IDEA IN ADVENTURE 
GAMES! Different from all the others. 
Quest is played on a computer generated 
map of Alesia . Your job is to gather men 
and supplies by combat, bargain ing, explor­
ation of ruins and temples and outright 
banditry . When your force is strong enough , 
you attack the Citadel of Moorlock in a 
l ife or death battle to the fin ish. Playable 
in 2 to 5 hours, this one i s different every 
time. 16k TRS-SO, TRS-SO Color, and Sin­
cla i r. 13K VIC-20. $14 .95 each. 

I . . 

BREAKAWAY - -
NEWll ALL MACHINE CODE 

Every computer has some form of BREAK­

AWAY avai lable. Ours is fast, smooth, has 

15 levels of d i fficu lty - and is a bargain!! 

16k TRS-80 Color only $9 .95 . 


PROGRAMMERS! 

SEE YOUR PROGRAM IN THIS SPACE!! 

Aardvark traditionally pays the highest com­

missions in the industry and gives programs 

the widest possible coverage . Quality is the 

keyword. If your program is good and you 

want it presented by the best, send i t to 

Aardvark . 




"Back in the Dark Ages of computer graphics 
the asterisk was the character 
most used for primitive pictures. " 

Listing continued 

520 IN$=INKEY$:IFIN$="@ "THENLPRINTCHR$(32) : GOT0520ELSEIFIN$="P"T 
HEN440ELSEIFIN$="M"THENCLS:C=l:GOT0270ELSEIFIN$="L"THEN530ELSEIF 
INS="R"THENRUNELSE520 
530 PRINT:INPUT"CHANGE LINE # ";CL:IFCL>HITHEN510ELSEPRINTUSING"I 
'";CL; : PRINT " nAS (CL) : PRINTUSING" H n; CL ;: PRINT" ";: INPUTA$ (CL) 
:GOT0510 
540 END ' *** BELOW IS CHRS(HELP !) SUBROUTINE *** 
550 Y=0 : CLS : FORX=33T095: PRINTXCHR$ ( X) " " ;: Y=Y+l: IFY>7THENPRINT 
:Y=0:NEXTELSENEXT 
560 IFINKEY$ = ""THEN560ELSECLS : RETURN 
570 REM SAMPLE PICTURE BELOW 
580 A$(1)=" •••••• • ••• .• • •..•••.•...•.•.•••••. 00.0" 
590 A$(2)="0 .•.•. 0000000000 •.•••....•..••••• 000 .0 0" 
600 A$(3)=" . 0 •••••• 0 •••• 0 . 00 , 0 • • •••••••••• • 0000.00" 
610 A$(4)="0 •• 0.000.00000,.000000000000000000000" 
620 A$(5) =".0000000000000000000000000000" 
630 A$(6)="0 ., 0 . 0000000000000000" 
640 A$(7)=",0 .... 0 .. 0" 
650 A~(8)="0 ..... 0 . 0 ......... 0" 

660 A$(9)=" ••••• 0,0,,, , , 00000" 
670 A$(10)=" .,,.,000 , . ........ 0" 

680 A$(ll)=" . 
690 A$(12) ="000000,,,,000000,.000., •• 000 •••• 0000" 
700 A$(13)=" . 0 0 0 0 0 0 0 0 0" 
71 0 A$( 14 ) =".0 0 000 0 00 0 0 0" 
720 A$(15)=".0 0 0 0 0 0 0" 
730 A$(16)="000000 000000 000 000 0000" 
740 RETURN ' NOTE METHOD FOR BLANK LINE IN A$(ll) ABOVE 

large masses of solid black (CHR$191) in a 
large design. If the print head pauses before 
printing a new line it is overheated and quit· 
ting for a while to cool down. Small designs 
or those having equal amounts of light and 
dark pixels cause no problem when you use 
CHR$(191). 

This program provides an opportunity for 
non-graphic printer owners to LPRINT pixel 
shapes using the alphabet and other keys. 
This is not "poor man's graphics" because 
the option of picking any keyboard 
character permits some interest ing ex· 
periments. Back in the Dark Ages of com· 
puter graphics the asterisk was the char· 
acter most used for primitive pictures, but 
you wil l find many others that are often 
more appropriate for a particular design. 
The 8 (eight) produces a nice effect, and the 
# sign gives a fairly sol id mass. 

If you want more than one character in a 
design, modi fy the program to provide a 
medium pixel, in addition to the dark ones 
and the blanks. • 

Charles Gillen majored in graphic design. 

SECURE 

PROGRAMS 


WITH 

COPY-nOT 

CODE 4's BIG BROTHER IN THE 


OPERATING SYSTEM. NOW WITH 

COPY-NOT "BASIC" SOFTWARE 


AUTHORS BECOME THE SO LE SOURCE 

OF THEIR LABORS NOT PIRATES. 


Send Money Order or Check for 

$275.00 

TO: HP B VECTOR CO. 
*~~~~~~~~~~--

130 CENTER STREET 
E. STROUDSBURG, PA. 18301 

Allow 4-5 Weeks for Delivery 

COPY-NOT IS FOR USE WITH A TASSO MODEL I 

LEVEL 2 BASIC WITH DISK DRIVES. 


P.S. MONEY ORDERS ARE RUSH ORDERS. 


Dea ler Inquiries Invited 
Call or Write: 

<<>~~CE!~!:_l!aTERWARE . 

6809 Specialists Encinitas. CA 92024 • (714) 436-3512 

.,,. 369 
Compu1crware Is a tr.ait1emar1'. or Compu1erware 
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PROGRAMMING TOOLS FOR YOUR 

TRS-80@) MODEL I AND MODEL III 


INSTANT ASSEMBLER 

The INSTANT ASSEMBLER is a powerful disk or tape-based asse mbler and debu91!"r for 
the TRS-80. Now you can assemble directly 10 memory and immediately debug your 
program wilh the buih in single stepping debugger. Quickly switch from i\Ssembler to 

debugger and back again ....,;1hout losing 1he source code. This feature makes INSTANT 
ASSEMBLER an excellent learning tool for assembly language programming. 
INSTANT ASSEMBLER is absolu1ely unique amo ng lap< based assemblers in lha t it 
produces relocatable code modules 1ha1 can be linked wilh the separale LI KING LOADER 
which is supplied in two versions for loading progrnms illlo ei ther high or lov..1 RAM. This lets 
you build long programs wi1h small modules. INSTANT ASSEMBLER also features lm­
mectiate detection o( enors as the source code is entered . a compactly coded so urce formal 
1ha1 uses J/3 as much memory as standard source. ilnd many operational features including 
single stroke entry or DEFB and DEFW. pinpoinl control of listings. alphaberic listl ng o f 
symbol 1able. separate commands for listing error lin4!s or the symbol 1ablc. block move: 
!unction. and verifica1ion of source tapes. 
INSTANT ASS EMBLER's debugger provides single stepping wllh lull register displays . 
declrn1,1 or hex enlry of addresses. forward or backward memory displays. disassembly of 
object code in memory. me:mory display in ASC II fo rmat, and hex· to·decimal or decimal· 
to-hex conversion. The single-stepper will step one instruction at a time or at a fost rate to any 
defined address. 
INSTANT ASSEMBLER occupies less 1han 8400 bytes o f memo ry. In a 16K machine this 
will leave you enough memory to \vrite assembly langu.agc programs of around 2000 byces. 
This ond ilS module-linking feat ure make INSTA T ASSEMBLER ideal for users " ' lh only 
16K machines. The instruction manual may be purchased s~para t ely lor S:i. whlch will apply 
1owards the purehose of 1he INSTANT ASSEMBLER In addition lo dJSk 110 . the disk ve rsio n 
mcl udes a srand·alone version o f the debugger. 
Specify Model I o r Model Ill . TAPE INTASM . .......... .......... $29.95 on tnpe 
Specify Model I or Model Ill. DIS K INTASM ....... .. ...... . ..... $35.95 on disk 

RESTORE DAMAGED TAPES WITH RESQ2 
Cassel1 e recordings are sub1ect to several 1ypes of damage Thm spo1.s in the oxide. din . 
voltag<! nuc tuations while recotding. or srray magneuc fields can a ll contribute to lose or 
added bits. RESQ2 was \\.'linen 10 provide a me thod o f res1oring rapes that ca n no longer be 
loaded for 1hese r.asons. It can res1ore BASIC. SYSTEM. ASSEMBLER and DATA cape;. 
RESQ2 compares two copies of 1he damaged ta pe to auempt a rf!sloration. though restor.)· 
lion can ohen be accomplished with only one copy After the damaged data is cotTected in 
memory. a new tape may be recorded and verified \11,,•hich d~ not conlain the errors.. T~e 
success rate o f RESQ2 will depend on 1hc severity tlnd qu3ntlty of erro rs. RESQ2 comes with 
a comprehensive user manual and examples of two types of 'crashed" programs 10 practice 

o n. 

Specify Model I or Model Ill . RESQ2 .. .. Sl9.95 on 1ape 


RAM SPOOLER AND PRINT FORMATTER 
This program is a full feature print forma lllng package fea lurin!:J userde:R rwable line and page 
length (i.1.ith line feeds insened bef\vecn words or itlter punctuation). screen dump, printer 
pause control. and baud rate selection. In addition. printing is done from a 4 K expandabl~ 
buffer area so that 1he LPRINT or LUST command returns control to the user while printing is 
bei ng done. \>Jerks. \Vith cassette or disk syslcms. Ideal for Sel~ctric or 01her slow prin1ers. 
Allows printing and processing to run concurrently. Output may be directed 10 either the 
parallel pon . senal pon. or the video screen. 80 Microcompuling ~id '"1car1 only give my 
highest recommendation of Spooler and Mumford Micro Systems. 
Specify Mode l I or Model Ill. SPOOLER . . . .. $16.95 on ta pe. $21.95 o n disk 

DUPLICATE SYSTEM TAPES WITH CLONE 
Make duplicale copies of almosl a ny tape includi ng Basic. SYSTEM. da ta lisls. assembl~r 
source. or '"custom loaders'". The file name. load address. entry poinl. and every byte (In 
ASCII formal! are displayed o n the video screen. Model Ill versio n allo~""S changing !ape 
speed so you can load in a tape at 500 baud and write ii out at 1500. 
Specify Model I or Model Ill. CLON E ........ . ..... $ 16.95 o n tape. S2 I.95 on d isk 

MACHINE CODE FAST FOURIER TRANSFORM 
Written by Dr. A.H. Gray. Jr.. co-author (with J .D. Markt'l) of 1he classic text "U ncar 
Prcdiclion of Speech"' . this complete package includes 3 versions of 1he machine language 
FFTASM rou tine assembled for 16. 32. and 4 K machines. a short sample Basic program to 
access 1hem. a IOKBaslc program which Inch.ides sophisticated lnteractlve graphing and dala 
ma nipulalion. and a manual o f instructions and examples. The machine la nguage sub· 
rou tines use variables defined by a supporting Basic program to make da ta enlry and retneval 
aummalic, without PEEKs and POKEs. Thc.-y perform 20 to 40 times fasl <..or 1han their Basic 
equlvalenl (256 poinlS in 12.5 seconds). and handle up to a 1024 point complex FFT The 
FFr ls useful in analyzing stock market and comodily trends as well as for signal analysis. 
Specify Model I or Model Ill. FFTASM . .... .. ............. ... . .. . $49.95 on tape 
FFTASM on disk with source code ..... . .. ..... . . . ........... - .. - ... - · · - S69.95 

INSIDE LEVEL II 
The Programmers Guide to the TRS-80 ROMS 

INSIDE LEVEL II is a comprehensive reference guide to the Model I and Model Ill ROMs 
which allmvs the machine language or Basic programmer to easily utllize the sophisticared 
rou1i 11cs they contain. Concisely explains set-ups. calling sequences, and variable passage 
fur number conversion. arithmetic operallons, and ma1hematical functions. as well as 
keyboard. 1ape. and video routines. Pan 11 presents an entirely new composite program 
structure 1J.1hich loads under the SYSTEM command and execuies in both Basic and machine 
code wi th lhe speed and efficiency of a compiler. In addition. the 18 chapters inclllde a large 
body o f 01her infonnalion useful to the programmer including tape fonnars. RAM useage, 
reloca1io11 of Basic programs. USR call expansion. creating SYSTEM tapes of your own 
programs. inlerfacing of Basic variables directly v.~th machine code. and special precaulions 
fo r disk systems. INSIDE LEVEL II was reviewed in the April 1982 issue o f 80 Mk rocomput ­
mg which SCJid ~The book has no flaws; it is a pcrfcc1 gem." Byte Magazine said "Irecommend 
rhi.s book 10 serious machine language programmers... 
Includes updat es for Model Ill. INSIDE LEVEL II .... .... ..... . ... . .... . . . $15.95 

SINGLE STEP THROUGH RAM OR ROM 
STEPSO allows you to step th rough any Basic or machine language program o ne instruction 
at a tlme. and see the address. hexadecimal value, Zilog mnemonic. register contents. and 
s1ep coun1 for each ins1ructio n. The top 14 lines o f the video screen are le ft unaltered so that 
tho · carget program" may perfo rm ilS display functions unobscructed. STEPSO will follow 
program flow right inro 1he ROMs. and is an invaluable aid in learning how the ROM rourines 
luncuon Commands include step (trace). disassemble. run in step mode a t variable step rate. 
dlsplo,. or alter inernon; or CPU regis1ers, jump to memory location. execu1e a CALL set 
breakpolnis in RAM or ROM . wri le SYSTEM tapes, and relocate to any page in RAM. The 
displ.1y may also be routed to yout line prin1er 1hro1.1gh the device control block so custom 
pnnl drivers are au toma1ically supported. 
Specify Model I or Model Ill. STEP80 .... . . .... ... Sl6.95 o n tape. S21.95 o n disk 

SMART TERMINAL PROGRAM 
This machine language program may be used as a smart terrnhml with time share systems or 
for hlgh speed file D"ansfors bet\veen IWO disk- based micros over modems or direct wire. lt l.s 
m"'nu driven and extremely simple to use. Functions inc.Jude real · time terminal mode. save 
RAM buffer o n disk. 1ransmi1 disk file. receive binary files. examine and modify UART 
parameters. program 8 cuslom log-on mess.ages. automaric 16-bit checksum verification of 
accurate transmission and reception, and many more user conveniences. Supports line 
plinlers and lowercase characters. Wilh this program you w'ill no longer need to conven 
machine language programs to ASCII for transmission. anct you will know immediately if the 
1ransmts.sion was accura1e. 
Specify Model I or Model Ill. TELCOM .... . ... . .. . .. .. . ......... $39.95 o n disk 

DISK INDEX VERSION 3.0 
Out excel lent disk indexing program has noo..v been entirely rcwriUen in machine language. It 
1,1,~Jl run on either a Model I or Model Ill and catalog disks for either machine rega rdless of 
which o ne ts running ii (Model Iowners muSI have double density 1oca1alog Model 111 disks.) 
DISK I DEX will assemble an index of your en1ire program library by automalically re ading 
program names and free space from each disk directory. The index may then be alphabetized 
or searched for any disk. program. or extension. Disks or programs may be added or de leted. 
and the whole index or any part may be sent to the printer. The index itself may also be stored 
o n disk for fu1ure access ond updote. A 48K machine will hold over 2500 programs in each 
index . and you may build as many indexes as you need. Version 3.0 runs substanrially faster 
1han our previous version and works ~Yilh any operating system written for the Model l or 
Model Ill except CP/ M. 
Specify Model I or Model Ill. INDEX 3 .0 ............... . ...... . .. $29.95 on disk 

4 SPEED OPTIONS FOR YOUR TRS-80 
The SK-2 clock modification a llows CPU speeds 10 be switched between normal. on Increase 
of50()1-.. or a 503. reduction. selectable at any time withoul Interrupting executio n or crashing 
the- program. lnsrructions are also given for a 100% Increase to3.54 MHz. The SK·2 may be 
configured by the user to change speed with a toggle switch or on softwa re command. It will 
au1oma1ically re turn to nonnal speed any time a disk is active, requires no change lo the 
operating system. and has provisions for adding an LED to indica le when the compule r is nol 
at normalspeed It mountS Inside the keyboard unit with only 4 necessary connectiom, for the 
swl1ch option jswitch no1 included) , and is easily removed if the computer ever needs service. 
The SK-2 comes fully assembled with socketed !Cs a nd illustrated instructions. 
Model I only. SK -2 ..... ..... . .... . ..... . •. • .. • . •. .. . .. . . . .. . . .. .• . .... $24.95 

RAMTEST 
This machine language program ls a very thorough lest for several types of RAM e rrors and 
will indicate which chip. l( any. is faulty. It also includes a separate test for power tine gli1ches. 
Specify Model I o r Model Ill. RAMTEST . .......... S12.95 on t ape. $17.95 on disk 

ORDERING: Complete satisfaction Is guaranteed or a full refund will be made. Include $2. 00 
for postage and handling. California residents add 6% sales tax. Visa. Mastercharge and COD 
orders accepted. SPECIFY MODEL I OR MODEL Ill. Dealer inquiries invited. 

Box 400-E Summerland, California 93067 (805) 969-4557 
... 67 Quality software since 19.78 

MUMFORD 
MICRO 
SYSTEMS 
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GENERAL 

You could design a better computer! 

Computer Assisted 

Electronics Design 


John Harper 
R#1 Box 252 
Lawrenceburg, IN 47025 

Designing electronic circuits 
involves time consuming, 

tedious calculations. Even after 
you make these calculat ions, a 
certain amount of trial and error 
is often necessary. The five pro­
grams solve some circuit design 
problems and make parts of the 
design process less difficu lt. 

Before you can design an elec­
tronic circuit, you must organize 
your data to conform with your 
circuit design equations. To use 
a capacitor that is valued in pico­
farads in an electronic formula 
that evaluates capacitance in 
farads, you must convert pico­
farads into farads. The convert 
program (see Program Listing 1) 
does this. You enter the value in 
the fo rm you have, and the 
equivalent value is returned. A 
more detailed description of this 
program and the other four ap­
pear in the individual program 
descriptions below. 

Once the formula tel ls you the 
value of the electronic compo­
nent you must find this compo­
nent value in a store. While it nor­
mally is unnecessary to use the 

Program Listing 1 
10 CLS 
20 PRINT"CONVERSION PROGRAM 0 

30 PRINT:PRINT "DO YOU WISH TO CONVERT HEl\SURES OF :• 
40 PRINT TAB(2 0); " (1) CAPACITANCE 0 

50 PRINT TAB(20); 0 (2) INDUCTANCE " 
60 PRINT TAB(20);"(3) FREQUENCY" 
70 PRINT :INPUT "ENTER CHOICE (1 ,2, OR 3) '; C 
80 ON C GOTO 90 , 600,960 
90 REii • CAPACITANCE • 
100 CLS 
110 PRINT "CONVERSION OPTIONS " 
120 PRINT:PRINT 
13 0 REl1 
140 PRINT TAB(5); "FROH " ;Tl\8(23); 0 INTO" 
150 PRINT"(!) Fl\RADS ' ;TAB(20); "MICROFARADS 0 

160 PRINT"(2) Fl\RADS "; TAB(20) ; " PICAFl\RADS 0 

170 PRINT"()) MICROFl\RADS " ;Tl\B( 20) 0 PICl\FllRADS" 

Listing 1 Continues 
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exact value calculated, you 
wou ld like the actual component 
value as close as possible to the 
calculated value. Finding a par­
ticular value is not always easy. It 
is sometimes convenient to com­
bine two components in such a 
way that the combined value 
equals your desired value. The 
formula program (see Program 
Listing 2) does this. You enter the 
number of components you will 
combine and the individual value 
of each and the computer cal­
culates the combined value. 

One practical reason for cal­
culating precise component val­
ues is in the construction of reso­
nant circuits. A resonant circuit 
is designed to operate at a spe­
cific frequency. To construct 

farads into mlcrofarads 
farads Into picofarads 
mlcrofarads into picofarads 
microfarads Into farads 
picofarads Into farads 
picofarads Into microfarads 
henries into mlcrohenrles 
henries into mill ihenries 
mlcrohenries Into henries 
miltlhenries into henries 
hertz Into kilohertz 
hertz into megahertz 
ki lohertz Into hertz 
megahertz Into hertz 

Table 1 

such a circuit , you must combine 
a specific value of capacitance 
and inductance which will res­
onate at your desired frequency. 
Program Listing 3 (CIRCUIT/RES) 
will calculate these component 
values. Enter the resonant fre­
quency you want and either ca­
pacitance or inductance. When 
you have entered these two val­
ues, the computer calcu I ates the 
third (unknown) value which wi ll 
yield circuit resonance at your 
desired frequency. 

The last two programs (Pro­
gram Listings 4 and 5), are ex­
amples of specific filter circuits. 
Program Listing 4 (BAND/REJ), 
is a passive band reject filter. 
This circuit is composed of in­
ductors and capacitors com­
bined to block a specific range 
(band) of frequencies without in­
terfering with frequencies above 
or below this band. Enter the 
high and low frequency range in 
which you wish the signal 
blocked . The computer cal-

The Key Box 

Model I or Ill 
16K RAM 
Cassette or Disk Basic 
Printer 



L1s1mg I Continues 

189 PRINT"(4) MICROFARAOS" ; TAB(2S)"FARAOS" 
190 PR1NT"(5) PICAPARAOS " ;TAB(2S) "P ARADS" 
200 PRINT" (6) PICAFARADS" ;TAB( 20) "MICROFARADS" 
210 PRINT"(7)RETIJRN TO HAIN MENU" 
22e PRINT;INPUT"ENTER CHOICE (l-7)" ; C 
23 0 ON C GOTO 24 0,309, 360,4 29 ,489,549,10 
240 CLS:PRINT"CONVERT FARADS INTO MICROFARADS" 
250 INPUT " ENTER VALUE (IN FARADS) TO BE CONVERTED";F 
26e H•F * (l0[6) 
27e PRINT:PRINT F;" FARADS •" ;H r" HICROFARADS" 
280 PRINT:PRINT:INPUT" PRESS ENTER TO CONTINUE " 1AS 
290 GOTO 109 
Jee CLS:PRINT"CONVERT FARADS INTO PICAFARADS" 
310 lNPUT"ENTER VALUE (IN FARADS) TO BE CONVERTED";F 
320 P•F*(l0[121 
330 PRINT:PRINT P;"FARADS • ";P; " PICAFARADS" 
340 PRINT:PRINT:INPUT"PRESS ENTER TO CONTINUE";AS 
350 GOTO 100 
360 CLS:PRINT"CONVERT HICROFARADS INTO PICAFARADS" 
37e INPuT" ENTER VALUE (IN MICROFARADS) TO BE CONVERTED";M 
380 P•H* (10 I 6) 
399 PRINT:PRINT M;"MICROFARADS • " ;P;" PICAFARADS" 
400 PRillT:PRINT:INPUT"PRESS ENTER TO CONTINUE";AS 
419 GOTO 109 
420 CLS : PRINT "CONVERT MICROFARADS INTO FARADS " 
430 INPU'1'"ENTER VALUE (IN MICROFARADS ) TO BE CONVERTED" ;M 
449 F• M*(l0[-6) 
450 PRillT:PRINT M;"MICROFARADS • " ;F;" FARADS" 
460 PRillT:PRINT:INPUT" PRESS ENTER TO CONTINUE"; AS 
479 GOTO 100 
480 CLS:PRINT"CONVERT PICAFARADS INTO FARADS " 
490 INPUT"ENTER VALUE (IN PICAFARADS) TO BE CONVERTED" ; P 
5e9 F•P*(l0[-12)
510 PRINT:PRJNT P; " PJCAFARADS • "; F ;" FARADS" 
520 PRINT:PRINT:INPUT" PRESS ENTER TO CONTINUE " ;AS 
539 GOTO 109 
549 CLS:PRINT"CONVERT PICAFARADS INTO HICROFARADS" 
550 INPU'l'" ENTER VALUE (IN PICAFARADS) TO BE CONVERTED " ; P 
560 M• P*ll0(-6) • 
570 PRINT:PRINT P; " FARADS • ";M1" MICROFARADS" 
58e PRINT:PRINT:INPUT"PRESS ENTER TO CONTINUE"; AS 
590 GOTO 100 
600 REH * INDUCTANCE * 
610 CLS 
629 PRINT"CONVERSION OPTIONS" 
630 PRINT:PRINT 
640 PRINT TAB(S);"FROH "; TAB(23) ;"INTO" 
65e PRINT " (}) HENRIES "1 TAB(29)1 "MIC ROHENRIES" 
660 PRINT"(2) HENRI ES " ;TAB(20) "MILLIHENRIES " 
670 PRINT'(3) HICROHENRlES"1TAB(20)"HENRIES'
689 PRINT ' (4) MILLIHENRIES "1 TAB(20) "HENRIES" 
690 PRINT'(S) RETURN TO HAIN HENU" 
700 PRINT:PRINT:INPUT"ENTER CHOICE (1 -S )" ;C 
710 ON C GOTO 720,780,84e,900,l9 
729 CLS:PRINT" CONVERT HENRIES INTO MIC ROHENRIES " 
73e INPUT"ENTER VALUE (IN HENRIES) TO BE ' CONVERTED';H 
740 H•H * (l0[6) 
750 PRINT:PRINT H;"HENRIES • " ;M; " HICROHENRIES" 
769 PRINT:PRINT:INPUT" PRESSENTER TO CONTINUE " ;AS 
770 GOTO 610 
786 CLS:PRINT"CONVERT HENRIES INTO MILLIHENRIES" 
790 lNPUT"ENTER VALUE (IN HENRIES) TO BE CONVERTED";H 
806 H•H•(10(3) 
810 PRINT:PRlNT H;"HENRIES = ";H;" MlLLIHENRlES" 
820 PRillT:PRINT:INPUT"PRESS ENTER TO CONTINUE";AS 
83e GOTO 610 
840 CLS:PRINT"CONVERT HICROHENRIES INTO HENRIES" 
850 INPul'"ENTER VALUE(IN MICROHENRIES) TO BE CONVERTED " ;H 
860 H=H*ll0[-6) 
870 PRINT:PRlNT M;"MICROHENRIES m ";H:' HENRIES' 
880 PRlNT:PRINT:INPUT'PRESS ENTER TO CONTINUE"1AS 
899 GOTO 610 
900 CLS:PRINT"CONVERT HlLLlHENRIES INTO HENRIES " 
910 INPUT"ENTER VALUE (IN MILLIHENRIES) TO BE CONVERTED";H 
920 H• H*ll0[-3) 
930 PRINT:PRINT H; "MlLLlHENRIES • • ;H:" HENRI ES' 
940 PRINT:PRINT:INPUT"PRESS ENTER TO CONTINUE"tAS 
950 GOTO 610 
960 REH • FREQUENCY • 
970 CLS 
980 PRINT"CONVERSION OPTIONS" 
999 PRINT: PRINT 
1009 PRINT TAB(5) :"FROH";TAB (23); "INTO" 
lele PRINT"(l) HERTZ";TAB(20);"KILOHERTZ " 
1020 PRINT"(2) HERTZ":TAB(26);"HEGAHERTZ ' 
1030 PRINT " (J) KILOHERTZ "; TAB(20);"HERTZ" 
1040 PRINT'( 4) MEAGHERTZ "; TAB(20); "HERTZ' 
1950 PRINT"(S) RE'nlRN TO MAIN HENU' 
1660 PRINT : INPUT"ENTER CHOICE (1-S)';C 
l07e ON C GOTO l080,ll40,1200,l26e,10 
1080 CLS: PRINT "CONVERT HERTZ TO KILOHERTZ" 
1090 INPUT"ENTER VALUE (IN HERTZ) TO BE CONVERTED";H 
1100 K=H*(l0[-3) 
lll0 PRINT:PRINT H;'HERTZ m ";K1 " KILOHERTZ" 
1120 PRINT:PRINT : IN PUT"PRESS ENTER TO CONTINUE " ;AS 
1130 GOTO 970 
1149 CLS:PRINT" CONVERT HERTZ INTO MEGAHERTZ ' 
1150 INPUT"ENTER VALUE (IN HERTZ) TO BE CONVERTED';H 
ll60 H• H*(l0[-6) 
1170 PRINT :PRINT H; "H ERTZ • ";M;' MEGAHERTZ ' 
1180 PRINT:PRINT : INPUT'PRESS ENTER TO CONTINUE";AS 
ll90 GOTO 970 
1206 CLS:PRINT ' CONVERT KILOHERTZ INTO HERTZ ' 
1210 INPUT " ENTER VALUE (IN KILOHERTZ) TO BE CONVERTED";K 
1220 H• K*(l0(3) 
1236 PRINT:PRINT K; "KILOHERTZ • " 1H1" HERTZ ' 
1240 PRINT:PRINT : INPUT"PRESS ENTER TO CONTINUE';AS 
125e GOTO 970 
1260 CLS:PRINT ' CONVERT MEGAHERTZ TO HERTZ " 
127 0 INPuT " ENTER VALUE (IN MEGAHERTZ) TO BE CONVERTED"tH 
1280 H• M*(l0 (6) 
1299 PRlNT:PRINT H1•HEGAHERTZ • • 1H1 •HERTz• 
1388 PRJNT:PRINT:INPUT"PRESS ENTER TO CONTINUE " tAS 
lJlB GOTO 970 
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culates the necessary compo­
nent values and draws the 
resulting circuit on the line 
printer indicating all compo­
nents and values. 

Program List ing 5 (Lowpass), 
is another example of a fi lter cir­
cuit. This time you are designing 
an active filter using resistors, 
capacitors, and an integrated 
circuit. This filter blocks signals 
above a specific frequency. 
Enter the desired cutoff fre­
quency and the computer cal­
culates the necessary compo­
nent values and draws the 
circu it on the line printer. 

These f ive programs aid in 
the construction of circuits de· 
signed to operate at a specif ic 
frequency. You can use the pro­
grams separately or combined. 
One supplies information used 

determine the suitability of any 
circuit for your intended use. 
Once you enter the required in­
put, the computer wil l return a 
circuit or a component value, no 
matter how absurd or ineffective 
it may be for your use. 

Convert 

The programs require you to 
enter data via the keyboard in a 
specif ic form. One program may 
requi re you to enter a frequency 
in hertz while another program 
may requ ire you to enter the 
frequency in megahertz. Con­
vert elim inates the need of 

manual ly converting data from 
your form to the form the com­
puter requ ires. 

The program displays a table 

of conversions that it can per­
form. Select your conversion by 
entering the number that ap­
pears beside it. Once you have 
made this selection, the com· 
puter instructs you to enter the 
value you wish to convert. If, for 
example, you wish to convert 
picofarads to farads, enter the 
value in picofarads and the com­
puter will return the equ ivalent 
value in farads. 

Table 1 lists the conversions 
the program can make. 

Formula 

Find ing electronic compo­
nents (resistors, capacitors, in­
ductors, and coils) with the ex­
act (or even approximate) value 
you need can be difficult. This 
program bypasses this circui t 

design obstacle by calculating 
the performance of multiple 
electronic components when 
these components are com­
bined in series or parallel. In this 
way, you can combine two or 
more standard components 
(those stocked by most elec· 
Ironic stores), to arrive at the 
value you need. 

The program uses standard 
electron ic formulas for calculat­
ing the combined values. Table 
2 shows a complete list of these 
formulas. As listed, the program 
will ca lculate the results of con­
necting from 2-10 components. 
If you wish to calculate the re­
sults of connect ing more than 
10 items, add the appropriate 
dimension statements to the be­
ginning of the program. If you 

by another. Thus they serve for a 
Program Listing 2 wide range of appl ications. 

Wc,irning: these programs do not 
10 CLS 
20 INPu'l'"OO YOU WISH OUTP UT TO LINE PRINTER (Y/N) ";PS 
30 CLS:PRI NT " P R 0 G RAM H EN u• 
40 PRINT TAB(20) ;" (l) OHMS ' LAW FOR DIRECT CURRENT " 

(I) Ohms Law for Direct Current 50 PRINT TAB(20);'(2) RESISTANCE FORMULAS" 
60 PRINT TAB(20);"(3) CAPACITANCE FORMULAS" 
70 PRINT TAB(20); '(4) INDUCTANCE FORMULAS'

(a) Current = Voltage + Resistance 
(b) Voltage = Current • Resistance 80 PRINT TAB(20) ;' (5) COIL WINDING FORMULAS ' 
(c) Resistance = Voltage ~ Current 90 PRINT:INPUT" ENTER CHOICE"; V 

109 ON V GOTO 110 ,470 ,829 ,1170 ,1520 
110 CLS1PRINT'OHH'S LAW FOR DIRECT CURRENT" 
120 PRINT:PRINT TAB(20);'DO YOU WISH TO CALCU LATE :" 

(d) Power = Voltage • Current 

(II) Resi stors In Parallel 139 PRINT TA!l(30);" (1) CURRENT' 
140 PRINT TAB(30) ; " (2) VOLTAGE " 
150 PRINT TAB(30) ; ' (3) RESISTANCE "

(a) Two Resistors 
Total Resistance = (R1 • R2) .,_ (R1 + R2) 160 PRINT:PRINT TAB(30) ;" (4) RETURN TO HAIN MENU' 

(b) More than Two Resistors 170 PRINT:PRINT:INPUT"ENTER CHOICE";C 
180 ON C GOTO 200 , 280 , 350 , 301

Total Resistance = 1 + (F}, + ~ + ~ + + RNl 190 GOTO 110 

200 CLS 1PRINT"CA LC ULATE CURRENT: " 
Where: R1 , R2, RJ, ..., RN are 210 INPuT"ENTER VOLTAGE IN VOLTS";E

The Ind ividual Resistors 220 !NPu·1·" ENTElR RESISTANCE IN OHMS ' ;R 
230 I•E/R:PRINT TAB(l0) ," CURRENT IN AHPERS • "; I 
2 40 IF PS• "N" GOTO 26 0(Il l) Resistors In Series 
250 LPRINT"VOLTAGE IN VOLTS • ';E:LPRINT"RESISTANCE IN OH HS • " ; R:LPRI N 

Tota l Resistance = Ri + R2 + RJ + ... + RN T"CURRENT IN AHPERS • ";I 
260 AS•INKEYS: IP AS="" GOTO 260 
270 GOTO 420 
280 CLS:PRINT"CALCULATE VOLTAGE: '

(IV) Capac itors In Parallel 
Total Capac itance = C1 + C2 + C3 + ... + CN 290 INPuT' ENTER CURRENT IN AHPERS';I 

300 INPUT"ENTER RESISTANCE IN OH HS";R 
310 E•I•R:PRINT TAB(l0),"VOLTAGE IN VOLTS • ';E 
320 IF PS • "N" GOTO 340

(V) Capacitors In Series 
(a) Two Capacitors 330 LPRINT"CURRENT IN AHPERS • ";I:LPRINT'RESISTANCE IN OHMS • '; R:LPRI 

Total Capacitance = (C1 • C2) + (C1 + C2) NT"VOLTAGE IN VOLTS = ";E 
340 AS•INKEYS: IF AS='" GOTO 260 ELSE 420(b) More Than Two Capacitors 
350 CLS:PRINT"CALCULATE RESISTANCE IN OHHS:" . 1 1 1 1 
360 INPu'l"'ENTER CURRENT IN AHPERS " ;I 
370 INPUT'ENTER VOLTAGE IN VOLTS "; E

Total Capacitance = 1 ~ <c, + C2 + CJ + . .. + CN) 
Where: C1, C2, C3, ..., CN are 380 R•E/l:PRINT TABl10);"RESISTANCE !N OH MS • "; R 
The Individual Capaci tors 390 IP PS•"N' GOTO 410 

400 LPRINT"CURRENT IN AHPERS = "1I :LPRINT"VOLTAGE I N VOLTS • ";E:LPRINT 
" RESISTANCE IN OHMS • '; R

(VI) Inductors In Series - No Mutual Inductance 410 AS•INKEYS:IF AS="" GOTO 419 ELSE 420 
Total Inductance = L 1 + L2 + L3 + ... + LN 420 CLS:PRINT"POWER EXPENDED IN LOAD RESISTANCE " 

430 P•E•I 
440 PRINT TAB(l0)"POWER EXPENDED • "; P(VII) Inductors In Parallel-No Mutual Inductance 450 IF PS • 'Y":LPRINT"POWER EXPENDED • ' ;P 

(a) More Than Two Inductors 460 AS• INI<EYS:IP AS="" GOTO 460 ELSE 110 
1 1 1 1 470 CLS : PRINT"RESISTANC E FORMULAS " 

Total Inductance = 1 ... ([i + C2 + G + · · · + CNl 480 PRINT:PRINT TAB(20);"DO YOU WISH TO CALCULATE:" 
490 PRINT TAB(30) ;" (l) RESISTORS IN SERIES " 
500 PRINT TAB(30); • ( 2) RESI STORS IN PARALLEL"

(b) Two Inductors 
Total Inducta nce = (L 1 • L2) ~ (L 1 + L2) 510 PRINT:PRINT TAB(30);'(3) RETURN TO HAIN MENU' 

Where: L 1, L2, LJ, ..., LN Are 520 PRINT:INPUT"ENTER CHOICE' ; C 
The Individual Inductors 530 ON C GOTO 540 , 680 ,30 

540 CLS : PRINT"RESISTANCE IN SERIES " 
550 !NPUT" ENTER NUHBER OP RESISTORS IN SERIES';N

(VII I) Coil Winding Formulas-Single Layer Coil 560 R• 0 
(a) Inductance = (N• R)2 .,_ 1(9 ·R) + (10·L)) 570 POR A•l TO N 

580 PRINT 'ENTER RESISTANCE (IN OHHS) OP RESISTOR t ";A(b) Number of Turns = v' I • 1(9• R) + (10· L)) + R 
590 INPU'I' R( A) :NEXTWhere: 600 FOR A• l TO N:R=R(A)+R:NEXT

I = Inductance 610 CLS:FOR A•l TO N: PRINT " RESISTOR t ";A;" =" ; R(A):NEXT 
620 PRINT @ 400, "TOTAL CIRCUIT RESISTANCE • " ;R 
630 IF PS • "N" GOTO 670 

L = Length of Coil 
R = Radius 640 FOR A•l TO N:LPR1NT " RESISTOR I " 1A1' • ' 1R(A):NEXT
N = Number of Turns 650 LPRINT TAB(20); "TOTAL CIRCUIT RESISTANCE = "; R 

660 FOR X• l TO S:LPRINT CHRSi l3); " ":NEXT 
670 AS•INI<EYS:IF AS•"' GOTO 670 ELSE 470 

Table 2 
Listing 2 Continues 
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Us ting 2 Continued 

688 CLS:PRINT"RESISTANCE IN PARALLEL" 
698 INPuT"ENTER NUHBER OP RESISTORS IN PARALLEL CIRCU IT";N 
788 POR A•l TO N 
718 PRINT "ENTER RESISTANCE (IN OBHS) OP RESISTOR t ";A 
728 INPUT R(A):NEXT 
738 IP N>2 GOTO 768 
748 R•(R(l)"R(2))/(R(l)+R(2ll 
758 GOTO 610 
768 R•8 
770 FOR A•l TO N 
780 R•l/R(A) +R 
790 NEXT 
889 R•l/R 
818 GOTO 610 
828 CLS:PRlNT"CAPACITANCE FORMULAS" 
838 PRINT:PRlNT TAB(20);"DO YOU WISH TO CALCULATE:" 
SU PRINT TAB(38); " (1) CAPACITORS IN PARALLEL" 
858 PRINT TAB(38);"(2) CAPACITORS IN SERIES" 
868 PRINT:PRINT TAB(38);"(3) RETURN TO HAIN HENU" 
878 INPU'l'"ENTER CUOICE" ;C 
888 ON C GOTO 898 ,1830 ,JO 
898 CLS:PRINT"CAPACITANCE IN PARALLEL" 
988 INPU1'"ENTER NUHBER OF CAPACITORS IN CIRCUIT"; N 
918 R• 8 
928 FOR A• l TO N 
938 PRINT"ENTER CAPACITANCE (IN PICAFARADS) OF CAPACITOR ";A 
948 INPUT R(A):NEXT 
958 FOR A• l TO N:R=R(A)+R:NEXT 
960 CLS:POR A• l TO N:PRINT"CAPAC ITOR t ";A;" =";R(A):NEXT 
970 PRINT @ 400, "TOTAL CIRCUIT CAPACITANCE ";R 
980 IP PS• "N" GOTO 1820 
990 FOR A•l TO N:LPRINT "CAPACITOR I ";A;" • ";R(A):NEXT 
lees LPRINT TAB(28);"TOTAL CIRCUIT CAPACITANCE • ";R 
1810 FOR X• l TO 

0
5:LPRINT CHR$(13);" ":NEXT 

1820 AS • INKEY $: IF A$ • "" GOTO 1020 ELSE 828 
1830 CLS:PRINT"CAPACITANCE IN SERIES:" 
1848 INPUT "ENTER NUHBER OP CAPACITORS IN SERIES CIRCUIT";N 
1858 FOR A•l TO N 
1860 PRINT"ENTER CAPACITANCE (IN PICAFARADS) OF CAPACITOR I ";A 
1078 INPUT R(A) :NEXT 
1880 IF N>2 GOTO 1118 
1898 R•(R(l)"R(2))/(R(l)+R(2)) 
llee GOTO 968 
1118 R•O 
1128 FOR A•l TO N 
1138 R•l/R(A)+R 
1140 NEXT 
1158 R•l/R
1160 GOTO 968 
1178 CLS:PRINT"IllDUCTANCE FORMULAS (WITH NO HUTUAL INDUCTANCE)" 
1180 PRINT:PRINT TAB(20);"DO YOU WISH TO CALCULATE:" 
1190 PRINT TAB(30); " (ll INDUCTORS IN SERIES" 
1289 PRINT TAB(30) ;"(2) INDUCTORS IN PARALLEL" 
1210 PRINT:PRINT TAB(38);"(3) RETURN TO HAIN HENU" 
1220 INPUT"ENTER CHOICE";C 
1230 ON C GOTO 1240 ,1388 ,30 
1240 CLS:PRINT"INDUCTANCE IN SERIES" 
1250 INPUT " ENTER NUHBER OF INDUCTORS IN CIRCUIT";N 
1260 R•0 
1278 FOR A•l TO N 
1288 PRINT"ENTER INDUCTANCE ( IN HICROHENRIES) FOR INDUCTOR t ";A 
1290 INPUT R(A) :NEXT 
1380 FOR A•l TO N:R=R(A)+R:NEXT 
1310 CLS:FOR A=l TO N:PRINT " INDUCTOR t ";A;" =";R (A):NEXT 
1320 PRINT @ 489, "TOTAL CIRCUIT INDUCTANCE ";R 
1330 IF PS • "N" GOTO 1378 
1340 FOR A• l TO N:LPRINT "INDUCTOR I ";A;" =";R(A):NEXT 
1350 LPRINT TAB (2 0);"TOTAL CIRCUIT INDUCTANCE ";R 
1360 FOR X• l TO 5:LPRINT CHR$(13);" ":NEXT 
1379 ASgINKEYS:IF A$g•• GOTO 1370 ELSE 1170 
1380 CLS:PRINT"INDUCTANCE IN PARALLEL --NO HUTUAL INDUCTANCE " 
1390 INPUT"ENTER NUHBER OF INDUCTORS IN CIRCUIT";N 
1400 FOR A•l TO N 
1419 PRINT"ENTER INDUCTANCE (IN HICROHENRIES) OF INDUCTOR l ";A 
1420 INPUT R(A):NEXT 
1430 IF N>2 GOTO 1468 
14 40 Ra(R(l)"R(2))/(R(l)+R(2)) 
1450 GOTO 1318 
1460 R•0 
1470 FOR A=l TO N 
1480 Ral/R(A)+R 
1490 NEXT 
1500 R• l/R 
1510 GOTO 1318 
1528 CLS:PRINT"COIL WINDING FORMULAS :" 
1538 PRINT TAB(l); "DO YOU WISH TO CALCULATE:" 
1548 PRINT TAB(3);"(i) INDUCTANCE--GIVEN · -- I OF TURNS . LENGTH , AND RADIUS" 
1559 PRINT TAB(3);"(2) NOHBER OF TURNS --- GIVEN - LENGTH,RADIUS, AND INDUC 
TANCE" 
1560 PRINT TAB(3)1"(3) RETURN TO HAIN HENU" 
1570 INPUT"ENTER CHOICE";C 
1580 ON C GOTO 1598 ,1720 , 30 
1590 CLS:PRINT"CALCULATE ' INDUCTANCE:" 
1~00 INPUT " ENTER NUHBER OF TURNS"1N 
1610 INPUT"ENTER HEAN' RADIUS IN INCHES";A 
1628 INPuT"ENTER LENGTH OF COIL IN INCHES "; B 
1630 La((N•A) [2) /((9•A)+(le•e))
1640 PRINT:PRINT "G IVEN· THE. ABOVE DATA, THE INDUCTANCE " ;Ls 

165Q IF PS • " N" GOTO 1710 l 


1669 LPRINT "N OHBER OF TURNS• ";N 

1678 LPRINT "H EAN RADIUS IN INCHES • ";A 

1688 LPRINT'LENGTU OF COIL IN INCHES ":B 

1699 LPRINT " INDUCTANCE IN MICROHENRYS = ';L 

1708 FOR X•l TO 5:LPRINT CHR$(13); " ":NEXT 
1718 AS•I NKEYS:IF AS="" GOTO 1710 ELSE 1520 
1728 CLS:PRINT"CA LCULATE NUHBER

0 

0F TURNS " 
1738 INPUT "ENTER LENGTH OF COIL IN INCHES ";B 
1748 INPUT"ENTER INDUCTANCE DESIRED";L 
1750 INPUT"ENTER HEAN RADIUS ~N INCUES";A 
1768 N• (SQR(L*((9°A)+ ( l9•B))))/A 
1779 PRINT:PRINT"GIVEN THE ABOVE DATA, THE NUHBER OF TURNS NEEDED FOR DESI 
~~~ 0 I~~T~;~ • " ;N ' 

1790 END 

Max;ell F~py Disks 
: . ~Mini.:Disks 

with rnaximum quality. 

Dealer inquiries 
invited. CO.D's 

accepted. Call 
FREE (800) 235-4137 . 

PACIFIC EXCHANGES 
00 Foothill Blvd., San Luis 

San Lu is Obispo, CA 93401 . 
n Cal. call 1800) 592·5935 .:ir 
805)543-1037 . 

' "'207 

C/BS SAVES YOU TWICE. 
•Only $39°0 each! 
•You can recover the cost lhe fi rs t week ! 

********************** 
Introducing: "INVOICEM" · Models I & Ill 

•Print invoices from Radio Shack Inventory Control 
I package (#26·1553) 
•Produce plain-paper Invoices by entering Stock 
No. and quantity. Description and price retrieved 
lrom Inventory Ille. 
•Prices exlended and lolaled. 
•Manual entries allowed. 

********************** 
Introducing: " SERIES·PRINT" ·Model II 

• If you use VISICALC lor more lhan two liles 
" SEAIES·PAINT" will greatly benelit you. 
•Print up to tOO VISICALC DIF files withoul 
operator intervent ion. 
•No longer necessary to load a lile, print. load 
another, print, etc .. etc ... 
• Tell " SERIES·PRINT" a range of lile names and 
relax while your computer does your printing. 
•Requires 64K Model II wi th 132·character printer 
(and, of course, VISICALC) 

********************** 
COMPUTER I BUSINESS SERVICES 


28333 Suburban Drive, Warren, MI 48093 

Vis/Cale & DIF are trademarks of Vis/Corp. 


POCKET COMPUTER USERS 
Here is whot you have been looking for to 
protect and transport your complete TRS -80, 
PC-1 . PC-2 or Sharp PC-1211 , PC- 1500 Pocket 
Computer System . 

THF. PC SYSTEM ATTACHE CASE 

A durable, handsomely molded black case 
with two drowbolt keylocks . The interior 
hos a soft foam l ining which is cut to solely 
hold oll this : 

•Pocket Computer 
•Printer / Interlace 
•Power Supply/ Charger 

•Sme ll Tape Recorder• 

•Two Rolls of Printer Poper 
Plus Room For Manuals Etc . 

PLEASF. SPECIFY: 

PC-l. PC-12 l I SYSTEM CASE. 54.50 
PC-2 , PC-l500SYSTEMCASE- 59.50 

'Ins truct ions Included On How To Make Cu t 
Out For Your Own Small Tape Recorder 

SHALE DIVERSIFIED ENTERPRISES 
108 Ferris Ave .. Chardon . Ohio 44024 
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NO BREAKS 
SLAVE DRIVER© KEEPS YOUR PRINTER WORKING 
WHILE YOU AND YOUR COMPUTER DO MORE 
IMPORTANT JOBS ... 

.~~Vf~IV[R....... ..... 
'~lOo~• ••• 

"lt~G ·~r~r~ • • • 

COMPUTERS ARE FAST ... PRINTERS ARE SLOW. That 's a 
problem more people are realizing every day as they wait for 
the slow printer to finish before they can use the fast 
computer again. Technology has come to the rescue by 
designing an electronic device that takes the output of the 
fast computer fast and feeds it to the slow printer slow ly, as 
th e printer needs it. It 's called a printer buffer. 

SLAVE DRIVER© is an inexpensive, universal printer buffer. 
It can be used with al l popular micro-computers that have a 
centronics paral lel port to the printer. SLAVE DRIVER© 
receives information from the computer at up to 4000 
cha racters per second and holds it until your printer can 
handle it. Your SLAVE DRIVER© is control led by a custom LSI 
and uses standard cent ronics signals. 

60 SECOND INSTALLATION 
SLAVE DRIVER© is designed to be plugged directly into th e 
input port of the Epson and other similar printers. It is 
powered by the printer or an AC adapter. O ther centronics 
compatib le printers can be attached using the adapter cable. 
Instal lat ion can be completed in less than 60 seconds. Just 
plug it in. SLAVE DRIVER© takes up litt le space; about the 
size of a paper back book . Such a little fellow for such a big 
job! 

EASY USE AND FLEXIBILITY 
SLAVE DRIVER© is complete ly transparent to th e user, no 
machine language programming to learn , no control codes 
to send, no programs to change. The buffer-full light and the 
reset switch give ful l fl exi bility of operation. list your 
program to SLAVE DRIVER©, return to programming while 
the listing prints. Dump a line of data to SLAVE DRIVER© and 
compute the next record while the data prints. Send 
comp lete reports to SLAVE DRIVER©, make disc back-ups, 
even turn off the computer and go home. SLAVE DRIVER© 
oversees the printer until al l the work is done. 

JUDGE FOR YOURSELF 
Each SLAVE DRIVER© comes complete with interface cable, 
power supply, inst ru ction manual, 30-day money-back 
guarantee and limited one year warranty. To order send 
your check or money order to the address below : $189.95 for 
the expandable 8K model (holds approximately a 4-page 
letter); $289.95 for the 64K model (holds a 32-page double­
spaced report) . Please include $3.50 for shipping. Visa and 
MasterCard users may phone 703/228-5800 to hasten your 
order. (VA residents please add 4% sales tax) 

IN STOCK AND AVAILABLE NOW 

FREEDOM MICRO-SYSTEMS 
~Star Route 1 *Wytheville, VA 24362
1--.i 703/228-5800 

..-360 
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are to use over ten components 

for a desired operating point you 
may be doing something wrong. 

When program execution be­
gins, the following main menu is 
displayed and you select the 
topic of your choice. 

Main Menu: 

11) Ohm's Law for Direct Current 

(2) Resistance Formulas 
(3) Capacitance Formulas 
(4) Inductance Formulas 
(5) Coil Wind ing Formulas 

Once you have selected from 
the main menu , a second menu 
is displayed. If you selected re­
sistance formu las by entering 
number two from the main 
menu, the following category 
menu would be displayed. 

Resistance Formulas: 

Do you wish to calculate: 

(1) Resistors in Serles 
(2) Resistors in Parallel 
(3) 	 Return to Main Menu 

Enter Choice? 

At this point, you enter the 
number (1, 2, or 3), which repre-

FREQUENCY 

INDUCTANCE 


INDUCTIVE REACTANCE ************** 
INDUCTANCE 8.4345E-06 HENRI ES 
FREQUENCY 7.75E+08 HERTZ 
INDUCTIVE REACTANCE 41050,7 OHMS 

CIRCUIT RESONANCE 
FREQUENCY 
INDUCTANCE 
CAPACITANCE 
RESONANT FREQUENCY 

.......... 


sents the circuit configuration 

you are working with . For ex­
ample, enter 2 if you intend to 
combine the resistors in parallel. 

Once you have made this 
choice, the program proceeds 
as follows asking you to enter 
the number of resistors in pa­
rallel in the circuit. 

Enter the number of resistors 
you intend to combine. For ex­

ample, use 2. The program next 
asks you to enter the resistance 
(in ohms) of resistor number 
one (I shall use 75 ohms as my 
example), and to enter the resis­

tance (in ohms) of resistor num­
ber two (100 ohms is my second 
choice). The program will then 
display the total circuit res is­
tance which in this example is 

42.8571. 
This is the resistance obtained 

when you combine 75 and 100 
ohm resistors in parallel. The pro­
gram will stop at this point until 
you press a key (any key con­

tinues program execution). When 

a key is pressed, the program will 
return to the resistance formulas 

77 5 MEGAHERTZ 
8.4345 MICROHENRIES 

*********************** 
77 5 MEGAHERTZ 
8.43451 MICROHERTZ 
5 . 00002E-03 PICAFARADS 
775.398 MEGAHERTZ 

CAPACITIVE REACTANCE ******************** 
FREQUENCY 7.75001E+08 HERTZ 
CAPACITANCE 5.00001E-15 FARADS 
CAPACITIVE REACTANCE= 41093 OHMS 

IMPEDANCE -- CAPACITANCE AND INDUCTANCE IN PARALLEL 
*************************************************** 
INDUCTIVE REACTANCE 41050.7 OHMS 
CAPACITAVE REACTANCE 41093 OHMS 
TOTAL IMPEDANCE 3.99561E+07 

FILTER DESIGN 
************* 

8.43451 UH 
--****-­

11 11 
1 1. ......... . 775.398 Mhz 
11 11 

--( )- ­
5 .0000 2E-03 Pfd 

Figure 1 
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FRICTION FEED FOR YOUR EPSON 

M X- 70· 0 M x-so·r 
• MX·70 and MX.-80 are Trademarks 01 EPSON. Inc 

• 	 Converts your printer for friction 

feed of SINGLE SHEETS or ROLL 

PAPER. 


• 	 SIMPLE Installation (all you need 

is a screwdriver, no soldering). 


• 	 Tractor feed rema in~ 
undisturbed. 

•~~~Yso~~P~:: 
SAT ISFACTION GUARANTEED OR YOUR MONEY BACK 

-~v'161 MICRO-GRIP, Ltd. 
P. 0. Box 4278 

TRS-80 

COLOR


COMPUTER 

SOFTWARE 


FORTH FOR THE TRS-80 COLOR 
COMPUTER DISK SYSTEM 

Trying to get control of your Color Computer?? Tired of 
translating HEX to decimal?? Tired of remembering where the 
VDG and SAM are and how to program them?? Want to write 
machine language code with assembly language mnemonics in· 
stead of POKES?? 
Want to write programs in half the time?? Want to write lots of 
small pieces of code that you can put together in seconds to do 
BIG JOBS??? Want a language that is at least 5 to 10 times faster 
than BASIC??? Want to learn everything there is to know about 
FORTH, with the best manual on the market , inc lud ing lots of ex· 
amples of FORTH applications, and detailed explanations of how 
everyth ing works?? 

r;;:y;;J ~.ll:f ..:!~~~v 
~ Dosk Data Fde Opo1auons and Much Much Moro! 

FRANK HOGG 

,,-262LABORATORY 


130 M IDTOWN PLAZA, SYRACUSE. NY 13210 (315) 474·7856 

The Easy MANHATTAN Way To Handle 

EXPENSES, LISTS & MAILINGS 
EXPENSE LEDGER - Files entries and generates 
reports on business or personal expenses. Sorts by date , 
finds and displays on-screen or prints out all expenses , 
month summary, or selection by payee, purpose or 
category. 1 5 categories assigned by user, displayed on 
screen when entering, editing or deleting. 48K version 
holds 4 70 entries, 32K holds 200 - use for year, 
quarter or month . $35. 

MAIL LIST MANAGER - Holds 1 ,000 names and 
addresses in 48K two-disk version or 400 in one-disk 
32K version . Sorts by zip code or name [lightning fast in 
machine code), prints labels one-up or two-up, selectable 
by any combination of user-entered Print Key or 
geographic area . Prints full list in notebook format . Two­
disk version $50, one-disk $45. 

DISK LISTMAKER - User-friendly simple database, 
holds 1,000 names or items plus 5-digit codes in 48K, 
500 in 32K . Displays on-screen and prints out lists and 
sub-lists . Full edit ing. sorts by name. Disk version of 
original cassette program in use by schools, real estate 
firms, many individuals . $20. 

For Models I or Ill [with DOS conversion] 

Write for full catalog of disk & cassette programs 


California residents add 6 % tax 


MANHATTAN SOFTWARE 
Box 1063, Woodland Hills, CA 91365 .,.. 259 

24-hour Visa/MC Order Line (213] 704-8495 

.-See List of Advertisers on Page 455 	 80 Micro, November 1982 • 377 



category menu. 
From this point, you can ex­

amine the results of connecting 
different resistors or return to 
the main menu . Break stops pro­
gram execution. 

Resonant Frequency 

Determining component val­
ues of resonant circuits for 
filters or amplifiers involves 
time-consum ing calculations. 
Since the resonant frequency 

determines the frequency at 
which the circu it will operate, 
make these calculations accur­
ately. This program takes the 
time and effort out of this pro­
cess and reduces human error 
in making the calculations. 

Enter the component values 
as instructed during program 
execution. The computer calcu ­
lates: inductive reactance, capa­
citive reactance, circuit imped­
ance, and draws the parallel 
filter circuit with component val­
ues needed to achieve the de­
sired resonant frequency. This 
sample execution describes this 
process more fu lly. 

First, enter the resonant fre­
quency you wish to obtain. I will 
use 775. Then enter the capaci­
tance in picofarads. In working 
with these circuits, I found I 
sometimes know the capaci­
tance I intend to use and at 
other times I know the induc­
tance. For this reason th is 
program calculates either 
capacitance or inductance. You 
must enter resonant frequency 
and either capacitance or induc­
tance. If you know the capaci ­
tance you would like the circuit 
designed around, enter that ca­
pacitance. If not, enter any tria l 
value. The program will ask you 
to enter inductance. In this sam­
ple run, I shall assume ignor­
ance of the capacitance, and 
enter five here and let the pro­

gram continue. 
Next enter indu ctance in 

microhenries. I shall use 8.4345 
microhenries in this example. 
The program now has all the in­
put necessary and will make the 
calculations, print these values, 
draw the filter circuit and list its 
component values (see Fig. 1). 

Table 3 shows the formulas 
this program uses. 

BAND/REJ 

When working with a radio 
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frequency circuit or even when 
receiving a weak radio frequen­
cy (rf) signal in the presence of a 
strong one, you often need to 
block an interfering signal or 
band of signals. A band reject 
filter constructed with capaci­
tors and inductors prevents un­
wanted rf energy from entering a 
circuit. When using this filter, 
you select a range (band) of fre ­
quencies you wish to block. 
Once you have selected this re­
ject range, calculate the neces­
sary values of capacitors and in­
ductors which, when combined 
correctly, will block this un ­
wanted band of frequencies. 
Frequencies above and below 
the limits you set for the filter 
pass without interference. 

The BAND/REJ program elim ­
inates the tedious calculations 
in finding the correct values 
of the electronic components 
needed to reject your specific 

(I) Inductive Reactance =2 • n • F • L 

(II) Capacitive Reactance = 1 + (2 • n • F • C) 

(Ill) Resonant Frequency =1 + (2 • n • v'L-:-c) 
Where: 


L = Inductance 

F = Frequency 

C = Capacitance 

n = 3.14 


Table3 

L (0.316 • A) + (F2 - F1 ) 

C ((7.96 • (F2 - F1)) • (10 t 4)) + (F1 • F2 • A) 

L2 (.076 • (F2 - F1) • A] + (F1 • F2) 

C2 (3.16 • (10 t 5)] + [(F2 - F1) • RJ 


Where: 
L, L2 Individua l Inductors 
C, C2 Individual Capacitors 

F2 High Frequency 
F1 Low Frequency 
A Line Load 

Table 4 

Ll 4, 77 MICROHENRYS 
Cl 8,89261£-03 PICAFARADS 
L2 5,0021E-05 MICROH ENRYS 
C2 848 PICAFARADS 
C2/2 424 PICAFARADS 
Ll/2 2 .385 MICROHENRYS 
2Cl .0177852 PICAFARADS 
2L2 l.00042E-04 MICROHENRYS 
WHEN HIGH FREQUENCY = 775 
AND LOW FREQUENCY 770 
AND LINE LOAD (OHMS) = 75 

424 424 
-----+++++++ +++----- -----++++++++++----­
1 1 1 l 
l 1 1 1 
1 1 1 1 
1 1 1 1 
1 l 1 1 

---------------**********--------------------**********--------------­
1 1 l.00042E- 04 l .00042E-04 
1 * * * 
l * * * 
l 4 . 77 2,385 4, 77 
1 * • • 
l • •* 
1 * * * u 75 OHMS 
H INPUT 
1 + + + 
1 + + + 
l 8.89261£-03 .0177852 8 .89261E-03 

1 + + + 
1 + + + 
l + + + 

SYMBOLS 
******* 

* INDUCTOR 
+ CAPACITOR 

Figure 2 





range of frequencies. Enter the variety of these circuits, each 
low and high frequency where with its own advantages and 
the signal will be blocked. The disadvantages. This program 
only other input Is Input line uses the equal-component-val· 
load. Once you have entered ue, Salen-Key, second-order low 
these three values, the program pass filter circuit. 
calculates all component values To look at this base frequency 
and draws the filter circuit on circu it, load and run the Low­
the line printer. A sample execu­ pass program. When program 
tion follows, and a list of for­ execution begins, this circu it 

A powerful 
data base manager. 

mulas appears in Table 4. (normalized to 10k and 1KHz 
First, enter upper frequency cutoff frequency) Is drawn onDoto-Writer can be used 

in megahertz, then enter lower the line printer (see Fig. 3). Thiswith your word processor or by 
frequency in megahertz, and shows you what the circu it itself as a complete stand-alone 
then enter line load in ohms. looks like and the component system for managing textual and 

In my example I shall use 775 values needed to establi sh the 
megahertz (MHz) for the upper normalized frequency. 

numeric data. 

Use for order tracking, client billing, frequency, 770 for the lower Ire· To modify this circuit to work 
expense recordkeeping, operational quency and 75 ohms for the line at your part icu lar cutoff fre­

reporting with totals and subtotals, form load. These values are all you quency, enter your cutoff fre·
letter production to a large list or a subset, need supply. The program cal­ quency and which componen t 
malling list maintenance and other business culates the component values you wish to vary (resistors or ca­
and personal applications. Data-Writer's ease needed to block this range of pacitors) when instructed to do 
of use appeals to secretaries. frequencies, then lis ts these so by the computer. In my exam­

values on the line printer and ple I use a cutoff frequency of • Doto Entry program to creole your data base or odd 
records to on existing data base. It hos error checking fea­ draws the filter circuit with all 2KHz and vary the capacitors. 
tures and supports both fixed and variable length fields. component values listed on the The computer redraws the filter 
• Machine-language File Editor lets you edit your data circuit (see Fig. 2). circu it with the new component 
base without an independent word processor. Or. if values to obtain your operation 
you prefer. use your own word processor (Electric Pencil. Lowpass frequency (see Fig. 4).
Lazy Writer. Newscript o r Scripsit) to c reate and edit 

You can often design an ac­ Be sure your cutoff frequencyyour data base. 
tive filter by using a standard cir­ is within the operating limits of • Field Manager that lets you o dd. delete. re-order or ap­
cuit normalized to a base fre­ the integrated circuit be ing pend fields and merge or split data bases. 
quency. To use this process in used. The program does not de­• Interactive. double-precision Moth program tha t 

processes up to 20 equations of up to 255 characters designing your filter circuit , be­ termine the suitability of this cir· 
using numbers you enter and your data base field lobels. gin your analysis with the nor­ cult for your use, nor does it de­
It includes an in-memory scratch pad to store temporary malized circu it. There is a wide termine if the frequency you
values. 

• Two-level Sort tha t enables you to sort on any fie ld. with­
out having previously designated it as a key. 

EQUAL-COMPONENT-VALUE, SALLEN· KEY SECOND - ORDER LOW-PASS FILTER
• Moiling Label program that allows you to print multiple NORMALIZED TO lOK ANO lKH Z CUTOFF FREQUENCY 

labels from one to four across and to insert a fixed mes­
sage on every label. •----- - 11 11 1-----·----- 111 11 -------- · 

39000 39000
• Machine-language Form Letter processor that allows 
you to insert data from your data base into a form letter 
or contract. Store the text for use later. 

• Report Generator for columnar tabulations with auto­
matic headings. pagination. totals and subtotals. and 
sophisticated formatt ing control. 

741 
• Powerful Select-If command that lets you define a subset . ---------- *------OUT 
of your data base. Wi th Select-If and Sort. you can create 
dozens of new data bases for specific purposes. 0----11111 - - -- • --- 1111 1---•--- . +. 

10000 10000 
• Statistical check on your data base to locate data 
entry errors. Stats also reports maximum entered data 
length for each defined field. a tremendous aid when 

• 016 UF • 016 UFdesigning a report. 

• Data-Writer is both powerful and easy to use. 'Why 
hasn't someone done this before! " 

For the TRS-80 Model I/Il l ( 48K. 2 disk d rives. lower case re­
quired). Available from Software Options, 19 Rector Street. 
New York. N.Y. 10006. 212-785-8285 Toll-free order line: 
800-221-1624. Price: $125. (plus S3 per order shipping and 
hondling ). New York Sta te residents add sales tax. Visa/ SYMBOL TABLE 

111 11 RESISTOR (JN OHMS)Mastercard accepted. ....-..... 

CAPACITOR (IN MICA FARAOS)N
.,,. 537 OPTIONS INC TM Figure 3 
~ 
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Give Your TRS-80 • a Tremendous Boost 
with RACET COMPUTES Software 


RACET COMPUTES Utility Software makes the TRS faster. more efficient . 

and easier to use. Our programming aids improve your productivity . 

Our reputation is for products that are professional in design and work 

as adverlised!! ! 


* NEW SUPERZAP For Radio Shack HARD DISK DRIVE * S100 
Recover Blown Files!! Now you can directly access. modify , copy, zero . 
or print any sector on your Radio Shack Hard Disk Drive - under either 
Version 4.0 or 2.0(a) . Also included in this package is a HFIND utility to 
facilitate a disk search for a specified string . Documentation includes a 
description ol the Version 4.0 directory structure. 

* * Model II Fast Backup Utility * * S75 
5 TO 10 times raster backups! 1! Full disk backup (i ncluding ver ily) in 
55 seconds!!! on two drive system - 2:15 on single drive system. In 

business . time is money, and one BACKUP is worth 1000 tears' ! 


RACET coMPUTEs Utilities & Programmer Aids 
General ized Subroutine Facilities (GSF) Mod I $25 , Mod Ill $30 , 
Mod II $50 The STANDARD~gainst which all other sorts are compared ' 
And then compare price 11 IMult1-key multi-variable and mult i-key 
character string sorts . lnclude~ ; ~ero ·and move arrays and sample 
programs. ~ .: '' 
DISCAT Diskette Catalog jng System Mod I and Mod Ill $50 This 
compreh nsive Diskelle Cataloguing/Indexing utility allows the user to 
keep tr ck <lf-ilio11s~nds of programs in a categorized library. Machine 
language program works· with TASDOS and NEWDOS versions (please 
specif~). Fires include rogram names and extensions, program length . 
diskette numbers. 
lnlini\e BASIC Mod I $50 Mod Ill $60 Extend ~ Level II BASIC with 

complete Matrix F nctions and 50 more Wing !unctions. Includes 

RAC T in-m~mor~ sorts II Select only those functions you want to 

opti,mize memory. ' 

lnf'nite BUSINESS (Requires 1nllnite BASIC) Mod I and Ill $30 Complete 
printer pagination cqntrols. ha_s_!J :-coaes. binary auay search . and 
packed decimal arithmetic (1.27-digil acc ~racy) 
COMPROC Command Processor Mod I and Mod 111 S30 Auto your disk 
to perform any-.s uence of instructions that you can give lrom lhe 
keyboard II Ideal for setting up dedicated applications. 
Disk Sort/Merge (DSM) Mod I $75, Mod Ill $90, Mod II $150 All 
machine language stand-alone Random file sort package. Establ ish sari 
speci ficat ion in simple BASIO command file . Sorts mu ltiple -diskette 
files . Only operator action is to switch.disketles when instrucled . Super 
fast sort times - improved disk 1/0 makes lhis the faslest Disk Sort / 
Merge ava ilable . 
KFS-80 Keyed File System Mod I and Ill S100, Mod II S175 Machine 
language BASIC ISAM utili ty provides keyed and sequent ial access to 
mult iple files . Simple interface to BAS IC. Binary tree index system 
provides rapid access to records. 
Utility Package Mod II S150 Recover blown diskettes. Includes 
Superzap. bulk copies . and other util it ies for repair of blown diskettes . 
Complete documentat ion on diskette structure and guidance for repair . 
Other utili ties include Dynamic DEBUG (with single-step . trace. su b· 
rout ine call ing. program looping and more). XCA . DISKID. Directory 
C~a~gSy~em . XPURGE . 

Development Package Mod ti S125 Includes RACET Superzap. 
Apparat Disassembler and Model II interface to Microsoft 'Editor 
Assembler + and documentation for Mod I and uploading service . 
Assemble directly into memory . MAC AO facility . save all or portions of 
source to disk. extended editor commands . 
Basic Cross Reference Utility Mod ti S50 SEEK and FIND !unctions for 
variable . line numbers. strings. keywords . ·All' opt ions available for 
line number and variables . Load from BASIC - call with conlrol 'A' 
Ou tput to screen or printer . 

IJJO N Gl.auou. S~•te t.! Ot.1~ . CA 92667 iJ U l 997 -1.950 
CHECK , VISA , MI C. C.0.0 . . PURCHASE ORDER 

TELEPHONE ORDERS ACCEPTED (7141997·4950 .- 41 
' TRS-80 IS A REGISTERED TRADE MARK OF TA NOY CORPORA llON 
CIRCLE REAOER RESPONSE FOR FREE CA TAL OG 

FIELD PROVEN 
5 to 140 MEGABYTES On line for the TRS-80 ' Model II 

Winchester and Cartridge Disk Drives available lor immediate delivery'! 

5 MEGABYTE Winchester Disk Drive - CALL for PRICING 
LOWEST PRICES AVAILABLE ANYWHERE! 1 

14 + Megabyte (formatted) ARM Winchester Disk Orive $3895 
Includes ECG error detection and correclion . FAST. Service Contract 
Available ($30/ month / drive) . 

20 Megabyte Cll Honeywell Bull Cartridge Drive $7995 
10 Megabytes fixed. 1 O removable for the professional instal lation 
requiring Removable Media BACKUP. 60 and 120 Megabyte add·on 
Winchester drives available. 

10 Megabyte Cameo - Western Dynex Cartridge Drive S5995 
5 Megabytes fixed. 5 removable for the smaller professional installation. 
Removable Media BACKUP. Multiplexer available lor up to lour users' 1 

HARD I SOFT DISK SYSTEM (HSDS) SOFTWARE 

HSDS is available for the Radio Shack (2 .0{A} compatible), Cameo. 
Cynthia Bull . ARM . Corvus , OCS . Data Peripherals. and Santa Clara 
Systems hard disk systems and others' ' 1 

Compatible with your Version 2.0(a) TASDOS files. Compatible with 
your existing BASIC programs and files . Compat ible with most machine 
language programs that use lhe standard calling sequence. You can 
access both your floppy disk drives and HSDS files interchangeably!! 
Complete util ities include HZAP (Hard Disk SUPEAZAP). Directory 
Catalog System . Parameterized FORMAT. HPURGE (Bulk Copy/Purge 
Uti lity) and others . 

The Hard/Solt Disk System (HSDS) Software has more than One Year's 
FIELD Experience. The latest HSDS version adds several enhancements 
including maintenance of system files on the hard drive. fil es as large 
as the disk. the abil ity to segment the disk as logical drives . and defin· 
able directory size. Uses 3.2K memory. Mixed floppy and hard drive 
operation is supported . 

HSDS lor Radio Shack $500 
HSDS for Other Drives $400 

~RAcET COr:;'!.!:!:!,1.~~.!:,'!1 

1330 N. Glassel! , Suite M, Orange. CA 92667 (714) 997-4950 

CALL FOR COMPETITIVE PRICING ON HARD DRIVE SUBSYSTEMS ­
BUY WH ERE YOU CAN GET SOFTWARE SUPPOR T! ! 

CH ECK . VISA. MIC. C.0.0. ON CERTAIN HARDWARE 

TELE PHONEORD ERS ACCEPTED (714) 99 7-4950 


' TRS·80 IS A REGISl ER EO TRADEMARK Of I ANOY CORPORATION 

CIRCLE REAOER ilESPO SE FOR FREE CAIALOG 

.- See Lisi of Advertisers on Page 4SS 80 Micro, November 7982 • 3B1 
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BASF6106A 
DISK DRIVES 

Reconditioned to new unit performance, 40 track , 12 M Sec T ·T, SS, SD or DD. 
Compat ible with TRS ·80" MOD I. Ill and color also Heath 8/9 computer. 

BARE DRIVE ............... . . ............ $124.95 
2·DRIVE CABLE . 21.00 
4-DRIVE CABLE . . . 32.00 
TECH MANUAL . . . 10.00 

ISold only wilh drive l 

POWER SUPPLIES 
DUAL PIS W/CASE . . ... 74.95 
DUAL PIS (BARE) . . . 59.95 
SINGLE PIS W/CASE . . .. 44.95 
SINGLE PIS (BAREI .... 34.95 
Cases finished in black wrinkle. Color options available, add $2 .00. Specify 
color : Tan, Blue. Green, Silver . 


Terms: 


Add 3% Visa/MC, COD. M.D. cashier"s check, personal checks delay shipment. 


Send to: COMPUTER PERIPHERAL RESOURCES 

IC.P.R.} 

P. 0. BOX 834. OAK HARBOR, WA 98277 
..-420 or PHONE 12 06! 679·4797 . ORDER NUMBER 

All shipping UPS ground. western states add $4.00. midwest and east add 
$8.00. Washington residen ts add 6% sales tax . 

The unique Automated Computer Elec­
tronic Mail package allows you to send and 
receive ASCII files from your COMPLETELY 
UNATTENDED TRS-80! ACEMAIL can receive 
remote calls as a HOST and p lace PRESET 
CALLS as a TERMINAL. 

Written exclusively for the Hayes Stack 
Smartmodem and the TRS-80 model 1/111481< 
with d isk. ACEMAIL operates on ft 
DOSPLUS or NEWDOS/80 and comes 
supplied on 'tiny' DOSPLUS ready 
to run! 

HAYES STACK SMARTMODEM 1200-$619 

HAYES STACK SMARTMODEM 300-$239 


ACEMAIL 1200 SOFIWARE-$119 

ACEMAIL SOFTWARE-$79 


select Is within the ICs oper~t­ computer will assume your 
ing range. You must determine desired operating frequency will 
these facts for yourself. The work and will draw a circuit. • 

LOW PASS ACTIVE FILTER 
CUTOFF FREQUENCY = KHZ 

•------lllll-----•----- lllll--------· 
39000 39000 

741 
.----------•------OUT 

0----11111----•--- 11111---•--- .+. 
10000 10000 

8E-03 UF 8£-03 UF 

SYMBOL TABLE 

( [ [ [ [ RESISTOR (IN OHMS ) 


CAPACITOR (IN MICA FARADS) 

Figure 4 

Program Listing 3 

10 CLS 

20 INPUT "ENTER FREQUENCY IN MEGAHERTZ";F 

30 INPU"I' "ENTER CAPACITANCE IN ' PICAFARAD";C 

40 LC=25339/(F l 2):L• LC/ C 

59 PRINT "INDUCTANCE NEEDED TO OBTAIN CIRCUIT RESONANCE 

69 PRINT L;" MICROHENRYS" 

79 INPUT "PRESS ENTER TO CONTI NU£";A$ 

89 CLS 

99 PRINT" I NDUCTIVE REACTANCE" 

l99 .PRIN')'"XL=2*PI* F*L" ' 

119 PRINT 

120 LPRINT "FREQUENCY • ";F;" MEGAHERTZ" 

130 F• (l9(6)*F 

149 INPUT"ENTER INDUCTANCE IN MICROH ENRIES "; I 

150 LPRINT "INDUCTANCE ";I;" MICROHENRIES" 

169 I • (l9(-6)*I 

179 FOR J • l TO 5:LPRINT CHR$(13);" " :NEXT 

189 XL=2*3.14*F*I 

198 PRINT "INDUCTANCE • ";I;" HENRIES" 

290 PRINT "FREQUENCY • ";F;" HERTZ " 

218 PRINT "INDUCTIVE REACTANCE = ";XL;" OHMS" 

220 LPRINT.INDUCTIVE REACTA.NCE ************••• 

230 LPRINT"INDUCTANCE = ";I:" HENRIES" 

2~0 LP~INT"FREQUENCY • ";F;" HERTZ" 

250 LPRINT"INDUCTIVE REACTANCE • ";XL;" OHMS" 

269 FOR J • l TO 5:LPRINT CHR$113);" ":NEXT 

279 CLS 

289 GOSUB 550 

290 XC=l/(2*3 .l4*F*C) 

390 PRINT"FREQUENCY = ":F;" HERTZ" 
319 PRINT"CAPACITANCE = ";C;" FARADS" 
328 PRINT"CAPACITIVE REACTANCE • •,xc,· OUMS" 
338 LPRINT •CAPACITIVE REACTANCE ********************• 
348 LPRINT •FREQUENCY ~ •:F;• HERTZ• 
358 LPRINT "CAPACITANCE • ";C;" FARADS" 
360 LPRINT "CAPACITIVE REACTANCE• ·,xc,· OHMS" 
378 FOR J • l TO 5:LPRINT CHR$(13);" ":NEXT 
38U Ct.S 
3~8 PRINT "IMPEDANCE -- CAPACITANCE AND INDUCTANCE IN PARALLEL" 
490 IF XL<XC GOTO 439 . 
4l0 Z•(XL*XC) /(XL-XC) 
~~9 GOTO 450 

Listing 3 Continues 
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l. I . 
~ a An exciting new game from the com­

pany that is setting the standards. 
Colorful fast action play with arcade 
quality sound effects. 1 or . 2 players. 
Pause feature. D~monstration mode. 
High score. Multicolored high resolu­
tion characters on a black back­
ground. Smooth . accurate joy stick "' n. control. 100% machine language. 

Cassette-$29.95 Disk-$34.95 

~ Add $1 .50 for shipping; 4% tax in Mich. . VISA, MAST.ERCARD OR CHECK 
. DEALER INQUIRIES INVITED 0_. ,\/ 

O-/ln_t_r_ft_oM-. ~-u-212f 
SETIING THE STANDARDS 

v 6048 Horizon Drive. East Lansing, Ml 48823 

TRS 80 Color Computer rs TM ol Tandy Corp. ..-:l36 "" 

Which TRS·BO* Accounting Software 
Do I Buy ... 
That's a tough question. I know, I asked it myself not very long ago. I'm Mike 
Molla. As president ol Shawmut Systems. special ists in TAS-so· custom solt· 
ware , my customers were asking me lor Model II and 16 Accounting Soltware 
- GL, AA, AP and Payroll . Bui I sa id " Why write the software. There must be a 
good package already available." So I searched lor the best I could lind. And I 
lound ii' 

Now, when I tell you that these are the best Acco unting programs I've seen on a 
microcomputer, you probably think that you ~re just listening to another sales 
pitch . But you 're not . You 're l istening to a businessman with over twenty years 
combined experience in sales. management , and programming. So when I say 
that these programs will work for you, It rea lly means something . 

Each program, designed lor the Model II or 16, wil l work with one or more floppy 
or hard disks. With each program. I'll include a 200 page manual wr itten wi th 
the first time user in mind, and a set of sample data files so you c an start using 
the program right away. 

Bui I won 't stop there . If you have a question . or a problem. call me. You won't 
gel an operator , or order taker. You 'll gel me. And if I can't talk 10 you on the 
spot , I' ll call you back . And I'll fix your problem. FAST. 

Now I cou ld say a lot more about these programs. but you rea l ly won't know 
how good they are until you try them . So, order the programs you need, and try 
them for 14 days. If you 're not convinced that these are the programs lor you, 
send them back , and I'll refund your money. 

My price lor these programs is on ly S289.00 each , postpaid. I could charge hun­
dreds more, but I want you to have the best programs at the best possible pri ce. 
So mail or call your order in today. I'll make sure you' ll be sat isf ied . 

Model 11/1 6 Accounting Software Packages 

Accounts Receivable ...... . $289 Accounts Payable . . . .. $289 
General Ledger ......... ... $289 Payrol l . . . . . ..... .......... S289 

SHAWMUT SYSTEMS 
105 Circle Drive PO Box 324-A 

Somerset, MA 02726 
(617) 672-9794 

Ask about our Model I and Ill 
vers ions. 

Send check, money order or 
Visa/MC number 

"TAS-80 is a Trademark 
of Tandy Corp. 

Mass. residents add 
5%1 sales tax . 

,,,, 363 
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r:r;:::::_~_:_:_:~~~-;~1=-~~~;·rri"•. \ 
iii,' "80" DEMI-CASE . 
•I • • 
1li 1 

~:~-~''-:'•% I 

"174 

Encloses LNW & MDX I & II 
P.C. Boards, plus 

Cabling, A/C Cords, etc. 

Silver-gray Fiberglass 


$32.50 plus S2.50 shipping 
N.Y.S. residents .add 7% tax 

SYRACUSE R&D CENTER 

Box 125, Dewitt , N.Y. 13214 


" Specializing in Electronic Packaging" 


**SUPER™** 
ISA's DATABASE 
The only DBMS with all these features: 

* * 
* * 

TOUGH, reliable file structure 

AR

PROVEN in one year of test marketing 

MENU driven for simplicity and easy use 
ITHMETIC with stored calcu lations * FAST set·up and report formating * * CLEAR user-oriented documentation 

PAINTS totals & subtotals - mai l labels * * REFORMATS and merges data files 
MUL Tl-DISK files; Up to 128K records* SORTS fu ll disks on up to 40 fie lds * PRODUCTION input of repetitive data * USE existing data files * COUPLES to word processors * * POSTS transactions to master file 
SEARCH by strings, ranges, comparisons* DATA COMPRESSION : Over twice as 
many labels as the other system 

For TRS-80" Models f, II , Ill, & 16 - 250.00 
CP//111 - 295.00 

Ask your Dealer or Wrile: o/ 351 
Institute for Sdentiflc Analysis, tnc. 

P. 0. Box 7186, DepL /11·2 

Wilmington, DE 19803 (215) 358·3735 


•T.M. Tandy Corp. t T.M. Digi tal Research 

SECUR-IT 


Secura It Dis k Fi le s ro rogeconroine rs offer s afe. 
no-svlll JJOrtablllt y and secure, orderly s torage 
for yo ur dis kcUes. 50 dis k e tte copacity. Walnut 
1.flood grain orblackforS ~ " orB" dis ke ttes. 5~" 
files. $29.95 ea. 8 " files. $39.95 e a . Sr>ecf/y color 
& slze. 

Model I/ III Software 

• La be l Maker. S 12.95 • Page Maker 

(dis k only/. $19.95 •Home In vento ry. 53 9.95 


• Docume rit Mak e r. $39.95 • 


• S end For Free Cato log • For Fas test S ervice 

S end M o ney O rde r Or Certified Check 


• Add 52.00 Ship/)ing Charge Per Orde r 

• Calif Res idents Add 6 1-i % Sales Ta:< 


• All Merchandise Shlp11ed Fro m Srock • 


REM Industries, Inc. 
9420 8 " Lurline Ave , Chatsworlh, Co, 91311 

(213) 341-3719 ...-461 
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Listing 3 Continued 

438 Z• (XC*XL)/(XC-XL) 

448 CLS 

458 PRINT 'INDUCTive RBACTANCE '1XL1' OHMS' 

468 PRINT 'CAPACITAVE REACTANCE • '1XC1' OOHS' 

478 PRINT 'TOTAL IMPEDANCE '1Z . 

488 LPRINT'IMPEDANCE -- CAPACITANCE AND INDUCTANCE IN PARALLEL' 

498 LPRINT.***************************************************• 

588 LPRINT 'INDUCTIVE REACTANCE '1XL1' OHMS ' 

518 LPRINT 'CAPACITAVE REACTANCE ';XC1' OHMS'
2 

528 LPRINT 'TOTAL IMPEDANCE '1Z 
538 FOR J • l TO 5:LPRINT CHR$(13)1 ' '1NEXT 
548 GOTO 748 
558 CLS 
568 REM*CALCULATE CAPACITANCE TO ESTABLISH CIRCUIT RESONANCE* 
578 F• (l8(-6)*F:l • (lB(6) *I 
588 C•(25338/(F(2) )/I 
599 FQ• F: IQ• I :CQ•C 
689 PRINT 'CIRCUIT RESONANCE' 
619 LPRINT•CtRCUIT RESONANCE ***********************• 
628 LPRINT'FREQUENCy '1F; ' MEGAHERTZ' 
638 LPRINT'INDUCTANCE '1I1' MICROHERTZ' 
648 LPRINT'CAPACITANCE '1C;' PICAFARADS' 
658 I• (l8(-6)*I:C• (l8(-12)*C1F•(l8(6)*F 
668 FR• l/(2*3.14*(SQR(I*C))) 
678 FR• (lB(-6)*FR 
688 LPRINT'RESONANT FREQUENCY '1FR;' MEGAHERTZ' 
698 FOR J • l TO 5:LPRINT CHR$(13):' '1NEXT 
788 PRINT'INDUCTANCE '1I1' HENRYS' 
718 PRINT'CAPACITANCE ';C;' PICAFARADS' 
728 PRINT'CIRCUIT RESONANCE ';FR:' MEGAHERTZ' 
738 RETURN 
748 LPRINT 'FILTER DESIGN' 
758 LPRINT •••********•••• 
768 FOR J • l TO 5:LP~INT CHR$(13)1' ':NEXT 
778 LPRINT' '1 IQ1' uH ' 
788 LPRtNT• --••••- -• 
798 LPRINT' 11 11' 
888 LPRINT' ••••••••• • l l ••••••• .•. • ';FR;' Mhz' 
818 LPRINT' 11 11' 
828 LPRINT' -- ( ) -- ' 
838 LPRINT' '1CQ;' Pfd' 

18 REM* L-C BAND-RJ!JECT l'ILTBR 
28 CLS 
38 PRINT 'L•8.318*R/(P2-Fl)-·---- C•(7 .96( F2-Fl)* l9(4) /(Fl*F2*R) · --·-- L2•(.B 
796* (P2-Fll *RJ/(Fl*P2) ----c2• (3 .1e• <lB csi J; c(F2-Fll *Rl • 
48 PRINT1PRINT1INPUT'ENTBR UPPER FREQUENCY (M8Z)';F2 
59 INPUT'BNTER LOWER FREQUENCY (MHZl'1Fl 
69 INPUT'ENTER LINE LOAD (IN OBMS)'1R 
79 Ll • (8.3l8*R)/(F2-Fl) 
89 Cl• (7.96*(F2-Fl)*(l8(4))/(Fl*F2*R) 
99 L2• ( .8796*(F2-Fl)*R)/(Pl*F2) 
188 C2 • (3.18*(19(5))/((F2-Fl)*R) 
110 PRINT 'Ll = '1Ll 
>'Cl '1Cl 
; 'L2 '1L2 
1•c2 • 1c2 
128 PRINT'C2/2 • '1C2/2 
1'Ll/2 s '1Ll/2 
; ·2•c1 • • 12•c1 
1"'2*L2 "12*L2IC 

138 FOR K• lT05:LPRINT CHR$(13)" ':NEXT 
148 LPRINT'Ll ';Ll1' MICROHENRYS' 
158 LPRINT'Cl '1Cl1' PICAFARADS' 
168 LPRINT'L2 '1L21' MICROHENRYS' 
179 LPRINT'C2 '1C21' PICAFARADS' 
188 LPRINT'C2/2 '1C2/2;' PICAFARADS' 
199 LPRINT'Ll/2 '1Ll/2;' Mi CROHENRYS' 
298 LPRINT'2Cl '12*Cl1' PICAFARADS' 
218 LPRINT'2L2 '12*L2;' MICROHENRYS' 
228 LPRINT'Wl!EN HIGH FREQUENCY = ';F2 
238 LPRINT'AND LOW FREQUENCY ';Fl 
248 LPRINT'AND LINE LOAD (OHMS) • '1R 
258 FOR X• l TO 51LPRINT CHR$(13)1' ':NEXT 
268 LPRINT TAB(l5) 1C2/21 TAB( 45 ) 1C2/ 2 
279 LPRINT TAB(l8)1"-----++++++++++-··-·" 1TAB(49)1'-----++++++++~+----- • 
288 FOR X• l TO 5 : LPRINT TAB(l8);'l';TAB(29) ;'1'1TAB(40)1'1'1TAB(59)1'1'1NEX 
T 
299 LPRINT • ---------------••********---- ----------- ----- **********------- ­

389 LPRINT'l' 1TAB( 5); 'l' 1TAB(l5 ) ; 2*L2;TAB (45) 2*L2 
319 FOR X• l TO 5 
328 IF X=3 GOSUB 368 
339 LPRtNT•1•;TAB(5); •• ";TAB(35); "*" ;TAB(62); •• •: 
340 NEXT 
358 GOTO 378 
368 LPRINT'l'1TAB(6) 1Ll1TAB(36) 1Ll/ 21 TAB(6 3) ;LltRETURN 
378 LPRINT'll '1R1' OHMS ' 
388 LPRINT'll ';'INPUT' 
399 FOR X• l TO 5 
498 IF . X•3 GOSUB 449 
419 LPRINT'l '1TAB( 5); ' +' 1TAB(35) 1'+' 1TAB(62) 1 '+' 
429 NEXT 
438 GOTO 468 
448 LPRINT'l'1TAB(6) 1Cl;TAB (36) ;2*Cl1TAB(63 ) 1CltRETURN 
458 GOTO 378 
460 LPRINT"---- --------- --- --------------- -------------------------------- ­------· 
470 FOR JK • l TO 51 LPRINT CHR$(13)1' '1NEXT 
480 LPRINT ' SYMBOLS' 
499 LPRINT ••••••••• 
580 FOR JK • l TO 2:LPRINT CHR$ (13) ;' ":NEXT 
519 LPRINT'' INDUCTOR' 
529 LPRINT' + • CAPACITOR" 
539 FOR JK • l TO 5:LPRINT CHR$ (13 ) ;' ' 1NEXT 

Program Listing 4 



l0 CLS 
20 PRINT"LOW- PASS ACTIVE FILTER DESIGN" 
38 LPRINT"EQUAL-COMPONENT-VALUE , SALLEN-KEY SECOND-ORDER 
40 LPRINT"NORllALIZED TO lOK AND !KHZ CUTOFF FREQUENCY" 
50 R3•39000:R2 • 39000 : Rl•l0000:Cl • . 0l6 
69 F•l :GOTO 220 
70 J•2 
88 CLS : PRINT"YOU HAY NOW CHANGE 
NCY " 
98 INPUT"ENTER CUTOFF FREQUENCY 
100 INPUT"ENTER DAMPING (HUST BE 
118 PRINT"DO YOU WISH TO CHANGE 
TORS (1) OR IN STEPS BY VARRYING 
128 INPUT M 
138 R2•39880•t2-D ) 
149 IF M•2 GOTO 178 
150 Rml/F:Rl•l0000*R 
160 GOTO 190 
170 C• F/l 
180 Cl • . 016/C 

THIS CIRCUIT TO ACHIEVE 

(IN KHZ)";F 
LESS THAN 2)";D 

THEFREQUENCY SMOOTHLY BY 
THE CAPACITORS (2)" 

LOW-PASS FILTER" 


YOUR DESIRED FREQUE 


VARRYING THE RESIS 


190 FOR X• l TO 5:LPRINT CHRS(l3);" ":NEXT 
200 LPRINT "LOW PASS ACTIVE FILTER" 
210 LPRINT "CUTOFF FREQUENCY • ";F;" KHZ" 
228 FOR X•l TO 5:LPRINT CHR$(13);" ":NEXT 
230 LPRINT TAB(lO)"*------(( ( ((-----• ----- (( ( (( --------• • 
240 LPRINT TAB(10) " ."TAS(l6);R3 ; TAB(27);" . ";TAB(32);R2;TAB(46)" . " 
250 LPRINTTAB(l0)" . "TAB(27)" . "TAB(46)" . " 

260 LPRINT TAB(l0)" . "TAB(27)" . "TAB(46)" . " 

270 LPRINT TAB(8)"----"TAB(27)" . "TAB(46)"." 

280 LPRINT TAB(9)" -- "TAB(27)" . "TAB(46)". " 

290 LPRINT TAB(l0) "-"TAB(27) " ." TAB(46)" . " 

300 LPRINT TAB(27) " . "TAB(30) "."TAB( 46) "." 

310 LPRINT TAB(27) ". "TAB(3 0) " •• "TAB(46) "." 

320 LPRINT TAB(27) " • •• "TAB(30)" . -."TAB(46) • .• 

330 LPRINT TAB(30) ". • "TAB(46) " . " 

340 LPRINT TAB(38) ". • 74l"TAB(46) • . • 

350 LPRINT TAB(30)" . .-- --------•------OUT" 

360 LPRINT TAB(30)" . ."TAB(46)"." 

370 LPRINT TAB(30) ". • "TAB( 46) "." 

380 LPRINT"O---- ( ( ( ( (---• ---( ( ( ( (---•---. +. "TAB (46) "." 

390 LPRINTTAB(4) ;Rl ;TAB(l 4) " . "TAB(l7) ;Rl;TAB(26) ". "TAB()O) • , ."TAB(46 ) • . " 

400 LPRINTTAB(l4)" . "TAB(26)"."TAB(30)" . "TAB(46)" . " 

410 LPRINT TAB(l 4 ) ". "TAB(26)" . "TAB(46)" . " 

420 LPRINT TAB(l4) " . "TAB(26) " . "TAB(46) "." 

430 LPRINT TAB(l4)' - "TAB(26)"-"TAB(46)"." 

440 LPRINT TAB(8);Cl;"UF" TAB(27);Cl ; "UF" TAB(46)" . " 

450 LPRINT TAB( l4 )"-"TAB(26)" - "TAB(46)" . " 

468 LPRINT TAB(l4)"."TAB(26)"."TAB(46)" . " 

470 LPRINT TAB(l4)"."TAB(26)" . "TAB(46)" . " 

480 LPRINT TAB(l4) ". "TAB(24)"-- --"TAB(46)" . " 

490 LPRINT TAB(l4)" . "TAB(25)" -- "TAB(46)" . " 

508 LPRINT TAB(l4)" . "TAB(26)" - "TAB(46)' . " 

510 LPRINT TAB(l4)" . "TAB( 46)" ." 

520 LPRINT TAB(l4)" . "TAB(46) "." 

530 LPRINT TAB(l4) " ••.••• •• • ••• • •• ••• • .••.. • .. • ..... • 

540 FOR X•l TO 5:LPR1NT CHR$(13);" ":NEXT 

550 LPRINT"SYMBOL TABLE" 

560 LPRINT" ( ( ( ( ( RESISTOR (IN OHMS) 

570 LPRINT CHR$(13);" " 

580 LPRINT"-" 

590 LPRINT" CAPACITOR (IN MICAFARADS)" 

600 LPRINT"-" 

610 FOR X•l TO S:LPRINT CllRS(l3) ;" ":NEXT 

620 IF J~2 GOTO 640 

630 GOTO 70 

640 END 


Program Listing 5 

*TRS-80 ASSEMBLY LANGUAG E 
PROGRAMM ERS 

Make the most of your programming
time. ULT PLS could be the best assem­
bly aid to be fo un d any w here anv prjce'
A keyboard moni tor+powerful uti lit ies. 
Both sharab le. Load and schedule your
(any) program, debug and modify , make 
and verify tapes. 
ULTPLS COMMANDS--@sharable pro· 

grams.
@LOAD MEMORY-From tape. (1st & 

by fil ena me) 
DUMP MEMORY·to tape. 3 address 

ranges+name. 
@VERIFY TAPE -display of address 

range+name.
BREAK POINT-full d isplay. Register

cond . 
@FIND DATA-displays address to 

screen (user ). 
DISPLAY and CHANGE MEMORY­

bo th sequen t ial. 
SCHEDULE & DESCHEDULE PRO· 

GRAM-yours or any EDTASM 1.2 
(You rs)-to & from ULTPLS. 

ULTPLS standard mod 1 lev 2 specify 
mod 3. User Manual & Tape 19.95 (We 
pay postage) 

BULLDOG SOFTWARE 

210 LERAM 


PALESTINE, TEXAS 75801 

*T RS-80 is a trademark or Tandy Corp. 


V" 446 

TAXES 

TRS-80 MODEL II 

TRSDOS or CP/M 
A complete coord inated tax system 
that includes most used forms and 
schedules. All schedu les printed, no 
masks, no data field entered more 
than once. All data automatically passed 
between schedules and 1040. Fully 
supported all year. Partial or full system. 
System can be ru n for single or multiple 
returns. Extremely flex ible. 

FULL SYSTEM - $600.00 
OTHER CP/ M SOFTWARE AVAILABLE 

ANALYTICAL PROCESSES CORP. 
635 MAIN ST. - NASSAU BLDG. 

P.O. BOX 1313 

MONTROSE, COLO. 81402 l•••l 
VISA 303·249· 1400 

OMNITERM 
What Is OMNITERM? 

OMNITERM is aprofessional communications package lor the TRS·&'.l that allows 
you to easily communicate and transfer files or programs with almost any other 
computer. We've never found a compu'ter that OMNITERM can't work with. It's a 
complele package because it includes not only the terminal prog1am itself. but also 
conversion utllltles. a !ext edllor. special configuration Illes. serious 
documentation and serious support. 

Why do I need ii? 
You nwl OMNITERM if you need 10 communicale efficiently with many different 
compulers. or if you want to customize your TRS-80 for use with one particular 
compulei. You need OMNITERM lo SOLVE your communications problemsonce 
and for all. 

Whal do I gel? 
The OMNITERM package includes the OMNITERM terminal program. four 
wnveision utilities, a text editm, and setting files for use with popular computers 
Sllthas CompuServe.the Source.and Dow Jones - just as samples of what you can 

§indbergh System5? 

The ULTIMATE TRS-80 Terminal Package 

do fo1 lhe oompulei you want to wo1k wil~ The package includes six programs.seven 
data files.and real documenlation: a 76-page manual that has been called "1he best In 
the Industry."' And OMN ITERM comes with 1eal use1 support. We can be reached 
via CompuServe.Source.phone.or mail to promptly answer your questions about using 
OMHllfRM. 

What do I need to use OMNITE RM? 
AModel I or Model Ill TRS-80. al least 32K uf memory, one disk. and the RS-232 
inlerfac~ or Microconnection modem.OMNITERM wo1ks with all ROMs and OOSes. 
and will work wi th your special keyooard d1ivers_ 

Whal will ii do? 
OMNITERM allows you lo lranslale any characler going lo any devir:e:prinler.screen. 
disk. keyboard.or communicalions !in~ givingyoucomplete control and allowing you to 
redefine the characlei sets of all devices. It will let you lransfer data. and run your 
prinl!r while oonnecled for a reco rd of everylhing Iha! happens. OMNITERM can 
reformal your screen so Iha! 00.32.or 40 column lines are easy 10 read and look neal on 
your TRS-80 smen. 11 even !els you get on remote computers with just one keystroke! 
The program lels you send special characlers. echo characters. count UART err ors. 
configure your UART send True Breaks and use lower me.II actepls VIOEOTfX codes. 
giving you lu ll cursor conlro l. II will even lel you review lexl lhal has strolled o1f 
lhrnreen1 Besl of all. OMNITERM will save aspecial tile with all yourchanges so you 

41 Fairhill Road, Holden, MA 01520 (617) 852-0233 Soul~ rf.1.818 

can quickly use OM NITERM for any 
one of many diflerent compulers by 
loading lhe propei file. ll"s easy lo use 
since it's menu driven. and gives you a 
fu ll slalus display so you can examine 
and change everything. 
"OMNITERMhas my vote as lhe top 
TRS·&'.l terminal program available tooay"' 
Kilobaud Microoompuling June 1981, 
pages16-19. 
OMNITERM is S95 (plus shipping i1 
COO) Call for 24 hour shipment. Manual 
alone S15,applied toward complete pack· 
age. Visa, MIC. and COO accepled. MA 
residenls add 5% tax. Dealer inqui1ies 
invited_ 
Avai lable this fall. OMNITERM tor the 
TRSBO Model II and IBM perso nal 
computer. Contacl Lindbergh Syslems 
for detai ls. 

,,,135 
CompoSm< lUJ10267 TRS·fll isa ·- ol landyCOfll 
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TUTORIAL 

Get enhanced printouts from a limited system. 

PRINPUT 


Dr. Stephen Mills 
404 Wilson Ave. 
Kinston, NC 28501 

Any Model I TRS-80 which 
has a pri nter attached can 

be used for word processing . 
While some of these computers 
are used as dedicated devices, 
ot hers are just dabbl ing dilet­
tantes. 

The dedicated TRS-80 which 
is heavily used for word pro­
cessing typically has a high­
quality printer, a lowercase 
video mod if icat ion, a genera /­
pu rpose word processing pro­
gram in machine language (like 
Electric Pencil or Scripsit), and 

an operator trained in the soft­
ware. 

Consider the variat ions which 
may describe a machine used by 
an amateur: The machine may 
not have lowercase disp lay; the 
user may not own a genera/­
purpose program; the general· 
purpose word processor is not 
always suitab le; or the user 
may want programs that are 
easy for untra ined operators to 
use. 

There is plenty of sophist i­
cated help around for the dedi­
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cated; this artic le is for the ama­
teur. It 's for the computer that 
doesn 't even have a lowercase 
modification (although the infor­
mation may be usefu l even to 
those who do). It 's also for the 
user who wants to write spec ial­
purpose word processing pro­
grams in Basic. For peopl e who 
do a lot of word processing with 
standard prog rams, this art icle 
offers specia l features. 

The Missing Case 

One problem you face is that 
the computer's keyboard does 
not respond like a typewriter. 
The unmodified video displays 
all characters as uppercase, 
since the computer is designed 

to interpret unshifted entries as 
uppercase. To input a lowercase 
ASCII code, you must press the 
shift key. This is not appropriate 
for word processing, since low­
ercase is used more frequently 
in most kinds of text. 

Changing case can be 
treated as either an input prob­
lem (solved by modify ing the 
computer's input functions) or 
as an output problem (solved by 
inverting the case of alphabetic 
characters as they go to the 
printer). But there is no reason 
to modi fy the keyboard and 
video dr ive rs on a machine 
wh ich cannot display lower­
case letters on the CRT. In­
stead , it is better to leave these 
drivers alone, but ensure that 
the printer driver can substitute 

uppercase letters for shifted in­
put , and vice versa. 

There are different ways of 
accompl ish ing this, depending 
on the printer. If your printer re­
quires a special driver routine 
stored in RAM, it may be most 
ef f ic ient to modi fy the driver. If 
your printer works on the rou­
t ine in Level II ROM , or if you 
just don 't want to modify the 
drivers, use the rout ine in Pro­
gram List ing 1. To use th is pro­
gram, the value of variable DR 
must be assigned the correct 
address for the printer driver 
(the one printed in the list ing is 
the ROM address). Determ ine 
this address by the formula 

DR = PEEK(16422) + PEEK(16423) ' 256 

when the printer is working . 

Program List ing 1 sets up a 
mach ine-language intercept ion 
of the printer routine. It examines 
the character be ing transferred 
to the printer, and changes the 
case. As written the converter 
packs the rout ine into a string 
variable, wh ich means it must 

be added to the beginning of a 
word-processing program. But 
by delet ing li ne 3 and assign ing 
the variable AD an address val­
ue in high RAM, the program 
can be stored in protected 
memory. 

Feeding the Computer 

The problem of inputting text 
is somewhat more complex. 
Leve l II Basic provides several 
ways of feeding ASCI I text into 

the compute r's memory, but 
none of them are ideal for word 
processing. 

The two most obvious solu­
t ions have substant ial, and 
simil ar, drawbacks. One way to 
manipulate the text to be printed 
is to edit the prog ram itsel f, put· 
t ing the text into LPRINT 
statements or data statements 
which wil l be read during a pro­
gram run. Another way is to use 
input statements to enter the 
text while the program is run­
ning . But there are many 
drawbacks. Commas or double 
quotes cannot be handled eas i­
ly, and control codes cannot be 

e 	 REM • PRINTER OUTPUT <SHIFT> INVERTER - LOADS VM 
INSERT APPROPRIATE DRIVER ADD RESS 

l 	 DRi:.1 42 1 1 ROM Drive r Address 1'I' DATA CHECKSUM. • 30 61 
2 DATA 2 45 , 121 , 25 4 , 12 4 , 4 8 , 20, 25 4, 97 , 56 ,4 , 6 2 , 224 1 2 4 , 1 0, 25 4, 91, 48 , 
B, 25 4, 65 , 56 , 4 , 62 , 32 , 129 , 79 , 241,19 5 
) vx s~sTRINGH29 , 2 DlJ :X•V/\RPTR(VXS) : AD• PEEK(X+l)+PE EK (X+2) * 256 
4 POR/\• llDTOAD+2 7 : READY : POK EA, Y: NEXT : P=DR : GOSUB6 
5 P=AD : A= l 6 422:GOSUB6:ENO 
6 H•INT ( P/256) : L=P-!l ' 256 : POKE/\ , L: POKEMl, H: RETURN 

Program Listing 1 



Incorporated into the text ex­
cept by longer strings. There is 
no way of distinguishing upper­
case from lowercase text, since 
these functions are controlled 
by the ROM interpreter, and text 
cannot be automatically format­
ted to a certain length. 

You get around all these 
problems by writing the text 
during an I NKEY$ loop. A crude 
version of such a rou tine is 
given in Program Listing 2. With 
this method you can limit the 
size of input by assign ing a 
maximum string length to the 
variable MAX. This kind of input 
wi ll accept commas and quotes 
freely, and conditional state­
ments can be added to include 
or exclude control codes, to 
make substitut ions, etc. 

There are still problems, 
however. For instance, there is 
still no ready way of distin­
guishing shifted input from un­
shifted letters. Change the 
routine by typing in these lines: 

40 X = ASC (X$): 1F X>96 AND X<123 
THEN PAINT CHA$(143); ELSE 
PAINT XS; 

45 as= as+ XS: IF LEN(aS) =MAX 
THEN RETURN 

Now the program prints a 
graphic block on the CRT 
whenever a sh ifted alphabetic 
character Is entered, instead of 
the character itself. Although 
you cannot actually see the let­
ter typed, this is not a terr ibly 
serious problem. Since the ac­
tual code is stored in var iable 
0$, just print 0$ to be sure that 
I he letters are correct. 

Another problem, however, is 
more subtle. Program List ing 2 
adds any control codes to the 
string indiscriminately. Although 
the left arrow, or delete key, ap­
pears to operate normally, it ac­
tually generates unusual strings. 
Suppose the str ing is to be the 
word " COMPUTER". The typist 
corrects an " N" to an " M" dur­
ing input. The str ing appears on 
the screen as the eight-charac­
ter string "COMPUTER", but the 
string 0$ will be 10 charac­
ters long: " CON" + CHR$(8) + 
" MPUTER." Some printers cause 
a backspace and overstroke in 
response to this string. Also, if 
you try to format the string by 
setting the variable MAX, each 
deletion counts against this 
maximum length. 

This problem can be elimi­
nated by inserting conditional 
tests Into the routine, but that 
only aggravates another prob­
lem which is already bad 
enough in Listing 2. The input 
technique is slow. Machine 
response lags noticeably, and 
most typists experience lost 
letters. Apart from direct state­
ment functions like Input, inter­
preter Basic just doesn't have 
the rapid response needed. 

The need tor speed is fre ­
quently a cue to use machine­
language as an alternative. But 
machine-language programming 
is difficult to develop and to 
debug. The ideal compromise is 
the TRS-80's USR function . This 
alternat ive makes it possible to 
produce a Basic program with 
special input capabilities ap­
propriate to word processing. 

The USR function , however, is a 
very restrictive gate between 
machine language and Basic. It 
on ly passes numbers. How can 
you use the USR funct ion to get 
the computer to accept and store 
strings? 

In the computer 's memory 
strings have to be stored 
somewhere, and their storage 
location is a numeric value. 
This is a value which the USR 
gate can transmit. In addition, 
the TRS-80 has a special func­
tion, VARPTR, which allows 
Basic to access the variable 
hand li ng Information of the 
ROM Interpreter. So by using 
VARPTR in conjunction with 
the USR function , i t is possible 
to get the machine language in ­
put routine and Basic to com­
municate about strings. Pro­
gram Listing 3 shows how to set 
up a machine-lang';lage program 
which does this. 

To use the subroutine you 
must set up an appropriate 
string variable in Basic. One 
way of doing this is by the 
string statement, which pre­
pares a string of a specified 
length. The length of this string 
is used by the input subroutine 
to determine the maximum 
length of the entered string. For 
example, if you define A$= 
STRING$ (60,0), the Input Is 
limited to 60 characters. A USR 
call is made, passing the 
VARPTR value to the rnachine­
language input routine. The fol­

lowing line of Basic shows how 
this can be done: 

100 	AS= STAINGS{60,0):V = VARPTR 

(AS):X =USA M 

Whi le execution is in the USR 
routine, text can be input as in 
Program listing 2, except that 
the response of the computer is 
instantaneous, and letters are 
not lost during rapid typing. 

The USR routine handles the 
left arrow as in an input state· 
ment, without adding CHR$(8) to 
the string. (Program Listing 2 
does not recognize the shift left 
arrow combination, which in 
Level 11 Basic deletes an entire 
line of text.) 

If a letter is typed in with 
shift , a graphic block appears 
on the screen, and allows you 
to see text that will be printed 
uppercase. If enough charac­
ters are typed In to fi ll up the 
string, the keyboard only re­
sponds to Enter, wh ich termi­
nates the input , or to the left 
arrow. Once Enter is pressed, 
program execution returns to 
Basic. The string whose 
VARPTR value was sent to the 
input routine now has the text 
entered, and the string's length 
wil l be the input length, not the 

length originally defined. 

This USR routine, called Prln­
put (for printer-ori1rnted Input), 
begins by getting the VARPTR 
address. The length of the 
string involved is stored at this 
address. Th is value is put in the 
B register as a counter. Prinput 
then gets the string's address 
from the next two bytes. Next, 
working as an Input loop, Prin­
put over-writes the current 
string with characters entered 
from the keyboard. 

The program makes sure that 
you cannot advance, or back­
space, beyond the limits of the 
existing string. When Enter is 
pressed, the length of the input 

is poked into the VARPTR loca­
tion, and control returns to 
Basic. 

Using Prinput 

With Prinput added to the 
store of input functions, most 
of the string processing and 
program log ic can be left in 
Basic. In most word processing 
applications, text is placed in a 
string array to sequence its out­
put. The best way to do this is 
to use an ord inary string vari­
able for the input. Then transfer 

G REM "" A simple BASIC i nput subroutine using INKEYS 
l0 Q$• " :PRINTCHR$(14); 
20 X$nINKEYS: !FX$• "" Tl!EN20 
30 IPXS • CHR$ ( 13) THEN RETURN 
40 PRlNTXS ; : QS•Q$+X$:IFLEN(Q$) •KAXTHENRETURN 
50 GOT020 

Program Listing 2 

0 'BASIC PRlNPUT USR ROUTINE . YOU MUST DELETE EITIJER LINE 2 
OR LINE 3 TO USE . LINE 3 IS USE:D IN 11 RUNNING PROGRllM TO PACK 
ROUTINE IN II STRING . LINE 2 PUTS PROGRAM IN HIGH MEMORY (VALUES 
llAY BE CUAtlGED) & SETS MEM SIZE BELOW IT, 
1 DATA 205,127,10,229 , 70,4 , 35 , 94 , 35 , 86,72 , 62 , 14 , 205 , 58 , 3 , 205,132 
, J,254 , 13 ,4 0 , 31 , 254 ,8,40 , 17 , 254 , 32 , 56 , 241 ,1 8 , 254,96 , 56,2 ,6 2,143, 
205 , 58 , J,19 , 16, 223 , 4 , 21 , 121, 184 , 56 , 247 , 62 , 8 , 24 , 215 , 121,144 , 209 , 1 
8,62 , 13,195,58,3 
2 POKE! 6561, l 27: POKE16562, 126 : CLEl\R50: N=323 85: NI =129: N2•l 26 
l CLEAR500: IVS• STRI NG$ ( 7 5, 0) : V• Vl\RPTR (IV$) : Nl•PEEK (V+l) : N2=PEEK ( 
V+2): :N=N2*256+1H 
4 Yn 0 :FORX=NTON+62: READC :Y•Y+C: POK EX , C : NEXTX: IFY <> 5815THENPRINT" 
BAD DllTA": ENDEL.SEPOKE16526 ,Nl: POKE16527 , N2 

Program Listing 3 

0 REM * ENHANCED VERSION OF PRINPUT POKES ROUTINE INTO MEMORY 
MID SETS HEM SIZE . 
l POKE1656 l , 94: POKE16562,126 : CLEAR SO : FORX•l235 2T03 2459: RE/ION : C=C 
+N: POK EX, N: NEXTX : IFC <> 97 51 TllENPRINT"BAD DATA": ENDELS£POKE16526 , 9 
6: POKE16562 , 126: DELETE0-3 
2 DATA 205,127 , 10 , 229 ,70,4,3 5 ,94, 35,86,72,26,183 , 40,8,205 , 58 , 3 , l 
9 ,16, 246, 24 , 66' 62 , 14 , 205 , 58, 3, 205 , 13 2 ,3, 254 , 32, 48 , 35, 254 ,1 3 , 40 ,6 
D,254,8 , 40 , 46 , 56 , 239 , 2S4 , ll , S6 , 2l , 254 , 24 , 32 ,23l,l2l , 144,40 , 227 
3 DATA lll , 27,62 , 8,205,58 1 3 1 45,32,247 ,6 5,24,214 , 254 1 9,32 , 2 , 62 , 94 
, 254,96,la , 56,2,62 , 143,205,58 , 3 , 1 9 , 16 ,190 ,4 ,27 , 121,184,56,247,62 
, 8 , 24 , 182,121,144 ,209,18 , 62,13,195,S0 , 3 

Program Listing 4 
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the string to the array after call­
ing Prinput. 

Why not simply write text di· 
rectly into the array, using 
VARPTR(A$ (N)) as a pointer? It 
is possible, but it won 't work for 
the first element in the array, 
since the information Prinput 
recovers is misunderstood. 
And ii can waste memory, since 
each array element is initialized 
to its maximum length, even 
though its length after the Prin­
put call may be shorter. 

In fact, if memory space is a 
problem (and with word pro­
cessing, it frequently is), the 
most economical way of using 
this version of Prinput is to set 
the length of the input string 
variable once early in the pro­
gram. Restore it to maximum 
length by POKEing the desired 
value into its VARPTR address 
after the text is transferred to 
the array. This ensures that 
Basic will not reallocate string 
space every time a Prinput call 
is needed. 

10 	AS = STRING$ (60,0):V = VARPTR 
(A$): ' USE ONCE 

900 X = USRM :AS (N) = AS:POKEV, 60 

It is possible to POKE a smaller 
value for shorter inputs, but do 
not exceed the original value. 

Programs that use Prinput 
should also include some capa­
bilities for reviewing and editing 
text. Editing is available in Basic 
using left and right string state­
ments, or possibly by direct 
POKEs Into the string. The string 
address itself can be recovered 
by the following formula: 

AD = PEE K(VARPTR(A$)+ 1) + 
PEEK(VARPTR(AS) + 2)"256 

Going Further 

Program Listing 4 is a some· 
what more sophisticated, but 
also longer, version of Prinput. 
It allows you to reenter a string 
to make correct ions and addi· 
lions. The routine beg ins by 
scanning the string , searching 
for null bytes. It bypasses and 
displays any non-zero elements 

until a null is found, or until the 
end of the string is reached. 
You can use the VARPTR of an 
existing string, and Prinput will 
display It, leaving the cursor at 
the end of the string. You can 
delete letters or, if string length 
permits, add text to the end: 

100 AS= AS (N) :X = LEN(A$) :AS = 
STRINGS (60 - X,0) 

110 X = USR(VARPTR (AS)): AS(N)= 
AS 

Similarly, by POKEing a zero 
into the Nth position in the 
string, the Prinput call can be 
used to edit text at the Nth posi­
tion. If N = 0, the whole string 
can be replaced: 

100 V = VARPTR(AS):AD = PEEK 
(V + 1) + PEEK(V + 2)• 256 

110 POKE AD+ N,O 'SAVES FIRST N 
CHARACTERS 

120 X = USR(V} 

This version of Prinput also 
recognizes the shift left arrow 
combination for deleting an en­
tire line of input, and responds 
to the right arrow key by dis­

playing and adding the arrow, 
CHR$(94). Th is arrow can be 
used in printer output for a 
horizontal tab. 

The assembler source code 
for this version is given in Pro­
gram Listing 5. The program is 
designed to be easily modified. 

The HL register pair is not 
used during the input loop. 
Therefore, it's possible to use 
these registers to gather infor­
mation which will be passed 
back to Basic. For instance, 
you might want to return the 
number of spaces (" " or CHA$ 
(32)), or the position of the last 

space to justify or format the 
text. In Basic this can only be 
done by a slow For ...Next loop. 

All the machine-language rou­
tines discussed here contain 
no null bytes, and are complete­
ly relocatable. This means that 
any of them can be stored in 
string variables, packed into 
string constants or REM state­
ments, or kept in reserved 
memory. 

How these printer-oriented 

TRS-80 

CALL US FOR 
OUR PRICES 

and PRICE list 

Kansas Residents: 
316-624-1919 (Collect) 

BUY DIRECT 
v No Out-of-State - Taxes - Kansans Add 4% 
v large Inventory for Immediate Shipment 
v 100% TRS-8or• Equipment 
v Convenient Order Number 
v F-48 Form Provided 

1-800-835-9056 
v Visa , Mastercard 

v Wire Transfers 
 Jimscot, Inc. 
v Bank Cashier's 	 1023 N. Kansas 

Checks & Money P.O. Box 607 
Liberal . Ks . 67901 Orders . 

TRS-80 is a registered Trademark of Tandy Corp. 
,,.. 254 
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routines are used Is left up to You quickly get used to thinking 
you, the Basic programmer. But of the capitals on the CRT as low­ 7E79 C03A03 00380 MAl!K CALL PRINT 

they make it easy for an amateur 
user of TRS-80s to do some 
sophisticated word processing. 

ercase letters, and remembering 
to look for graphic blocks at the 
start of sentences.• 

00010 
00020 
e0030 

; EXTENDED PRINPUT USR ROUTINE 
: BY STEPHEN HILLS/1981 
:ON CALLING FRl)ol BASIC, PASS STRING VARPTR VALUE 

7E7C C08403 
7E7F FE20 
7EBI 3023 
7£83 FEDD 
7EB5 283C 
7£87 FEDS 
7EB9 282E 
7E8B 38EF 
7E8D FEOB 
7E8F 3015 
7E91 FElB 
7E9J 20£7 
7E95 79 
7E96 90 

003 90 
00400 
00410 
00420 
00430 
00440 
00450 
00460 
00470 
00400 
00490 
00500 
00510 
00520 

SEARCH CALL 
CP 
JR 
CP 
JR 
CP 
JR 
JR 
CP 
JR 
CP 
JR 
LO 
SUB 

384H ;KEYBOARD INPUT 
32 ; TEST FOR NORMAL CHAR 
NC , NORMAL ; CONTINUE IF NOT 
13 ; CARRI /\GE RETURN 
Z , OONE 
B : IS IT A DELETION 
Z , BACKSP 
C,SEAl!CH 
11 ; PASS DOWN ARROW & TAB 
C,NORHAL 
24 ; w~OLE LINE ERASE 
NZ,SEARCH 
A , C 
B 

033A 

00040 
00050 
00060 
00070 
00080 
000 90 
00100 
00110 
00120 

:N-CHARACTER INPUT FOR STRINGS(N,0) 

;NOTE: THIS VERSION ASSUMES THAT LEFT-ARROW 
:WILL BE INTERPRETED BY PRINTER AS A TYPE­
:WRITER TAB . TO CHANGE THIS HOVE THE 'WRITE' 
; INSTRUCTION AFTER ' NOTAB' TO POSITION 
:IMMEDIATELY AFTER 'NORMAL' 

PRINT EQU 33AH ; ROH DI SPLAY ROUTINE 

7E97 20E3 
7E99 6F 
7E9A l B 
7E9B JE08 
7E9D CDJAD3 
7EAO 2D 
7EA1 20F7 
7EA3 41 
7EA4 1806 

00530 
00540 
00550 
00560 
00570 
00580 
80590 
00600 
00610 

ERASE 

JR 
LD 
DEC 
LO 
CALL 
DEC 
JR 
LO 
JR 

Z , SEARCH 
L , A ; PUT IN COUNTER 
DE ;DECREMENT POINTER 
A, 8 I ERASE ON SCREEN 
PRINT 
L ; Dt:CREHENT COUNT 
NZ , F.RASE 
B, C ;RESt:T STRING COUNT 
SEARCH 

7E4B 00130 ORG 7E4BH 7EA6 PE09 00620 NORMAL CP 9 ;CHECK FOR TYPEWRITER TAB 
7£4B 21607E 
7E4E 228&40 

00140 
00150 

TfllP LO 
LO 

HL,ENTRY ; SET UP CODE 
(16526) , HL :IN USR POINTER 

7EA8 
7EAA 

2002 
3E5E 

00630 
00640 

JR 
LO 

NZ,NOTAB 
A , 94 ;PUT IN ARROW 

7E51 215E7E 00160 LO HL , ENTRY-2 ;SET MEMORY SUE 7EAC FE60 00650 NOTAB CP 96 ; CHECK FOR <SHIFT> 
7E54 22814 0 00170 LO (16561), HL 7EAE 12 00660 WRITE LO (DE) ,A 
7£57 212C7E 00180 LO HL , ENTRY-52 ;ADJUST 7EAF 3802 00670 JR C , NOCHNC 
7E5A 22A040 00190 LO ( 1 6544) , HL :CLEAR POINTER 7EB1 3E8F 00680 LO A ,143 ;REPLACE BY GRAPHIC BLOCK 
7E5D C37280 00200 JP 72H 7EB3 CD3AD3 006 90 NOCHNG CALL PRINT ; DISPLAY BYTE 
7£60 CD7F0A 00210 ENTRY CALL 0A7FH ; FETCH VARPTR VALUE 7EB6 13 00700 JUMP INC DE 
7£63 ES 00220 PUSH HL :SAVE IT 7EB7 10BE 00710 DJNZ FOUND 
7E64 
7E65 

46 
04 

00230 
00240 

LO 
INC 

B, (HL) 
B 

;STORE STRING LENGTH 
; ADJUST FOR COUNTER 

7EB9 
7EBA 

04 
l B 

00720 
00730 

BACKSP INC 
DEC 

B ; RESET COUNTER 
DE 

7E66 
7E67 

23 
5E 

00250 
00260 

INC 
LO 

HL 
E , ( HL) :GET LSB OF STRING 

7EBB 
7EBC 

79 
88 

00740 
00750 

LO 
CP 

A , C 
B 

FOR CORRECT ION 
CAN'T BE EARLIER 

7E68 23 00270 INC HL 7EBD 38F7 00760 JR C, JUMP THAN lST BYTE 
7E69 56 00280 LO D, (HL) ; DE NOW HAS STRING /\DOR 7EBF 3E08 00770 LO A , 8 PRINT Bl\CKSPl\CE 
7E6A 48 00290 LO C, B ;WllE RE STRING ADDITION 7EC1 18B6 007 80 JR MARK 
7E6B lA 00300 FIND LO A, (DE) ;BEGINS 7EC3 79 007 90 DONE LO A,C GET MAX LENGTH 
7E6C 87 00310 OR A ;TEST FOR 0 7EC4 90 00000 SUB B CALCULATE STRING LENGTH 
7E6D 2808 00320 JR Z , FOUND 7EC5 01 00810 POP DE RESTORE VARPTR 
7E6F CD3A03 00330 CALL PRINT : DISPLAY CURRENT CHAR 7EC6 12 00820 LO (DE) , A STORE STRI NC LENGTH 
7E72 13 00340 INC DE 7EC7 3E00 00830 LO A,13 DO CAR . RETURN BEFORE 
7E73 
7E75 

10P6 
1842 

00350 
00360 

DJNZ 
JR 

FIND 
BACK SP 

7EC9 C33A03 
7E4B 

00840 
00850 

JP 
ENO 

PRINT 
TEMP 

CO! NG BACK TO B/\S IC 

7£77 3E0E 00370 FOUND LO A,14 ;TURN ON CURSOR 00000 TOTAL ERRORS 

Program Listing 5 

The UPI serial printer interfaces allow an ASCII ser ial printer 
to be connected to the parallel printer port on TRS-80 
Models I, II and Ill. 

Software compatibility problems a re totally eliminated because 
the TRS-80 " Thinks'"that a parallel printer has been attac hed. 
No machine language driver needs to be loaded into high 
memory. VISACALC. SCRIPSIT , BASIC. FORTRA , etc. all 
wo rk as if a parallel printer was in use. 

The UPI interfaces are complete ly se lf contained and ready 
to use. A 34 conductor cable and co nnector plugs onto th e 
parallel printer port of the Model I expansion interface or 
on to the parallel printer port o n the back of Models II and 
Ill. A D825 socket mates with the cable from your seria l 
printer . The UPI interfaces convert the parallel output of the 
TRS-80 printer port into se ri al data in both the RS232-C and 
20 MA. loop formats. 

BINARY DEVICES 
Formerly SPEEDWAY ELECTRONICS 
11560 TIMBERLAK E LA NE 
NOBLESVILLE, IN 46060 
(317) 842-5020 v 106 

TRS 80 1~ a uademark of Tandy VISA MasterCard 

Switch selectable options include : 
• Lin efeed after Car ri age Return 
• Handshake polarity (RS232-C) 
• Nulls after Carriage Ret urn 
• 7 or 8 Data Sits per word 
• 1 or 2 Stop Bits per word 
• Parity or no parity 
• ODD or EVEN parity 

NEW VARIABLE BAUD RA TE MODELS 
Switch selectable from 110-9600 BAUD 
UPl-3VB for models I or Ill $149.95 
UPl -2V8 for model II $149.95 
UPl-3V8-6 for model I or Ill with 6 ft. ca ble $159.95 
UPl-2V8-6 for model II with 6 ft. ci!b le $159.95 

Shipping and hi!ndling on U.S. orders. $4.00 
90 day warrant y on all interfaces, ten day re turn privilege. 
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TUTORIAL 

A new way to use Break. 

On Break GOTO 


ters. A little experimental testing 
finds register L to be constant 
and provides a mask that dis­

ables the Break key while al low­
ing a sh ifted break to work. 

Yet, this returns nothing or a 
one, and the program can no 
longer use the key for its own 
purpose. After thoroughly exam­
in ing the situation (extensive 
t ria l and error) a new patch 
evolves. POKE 16396,123 POKE 

16397,61 presents a beautiful 
use for garbage. Th is t ime both 
the Break and shifted Break re· 
turn a value of three while a true 
Break is available using the shift 
down arrow control feature. 
This gives the Break key to your 
program, while still providing a 
true break using a cont rol A. 

What use the Break could 
have within a program can best 
be explained by an example. A 
file maintenance program mak· 
ing a sequential search has just 
printed the record you wanted. 
You press Break to stop the 
search. Since you now want to 

d isplay a block of records on 
eit her side of i t, you enter a 
GOTO instead of CONT. This re ­

quires that you know the line 
number to the command input 
routine or menu driver. A special 
key available to the program 
could signal your wish to stop 
the search and return to the pro· 
gram's command input routine. 
The user does not have to be 
concerned with the program's 
structure. 

The difficulty in controlling 

SFC Roger E. Oonais 
USAEDFE 
P.O. Box 426 
APO SF 96301 

Most programs are usual ly 
full of little tests and traps 

to keep a user's input from mak­
ing it bomb. Is the menu selec· 
tion valid? Does the .index ex· 
ceed the lim its of the array? Will 
we move off the screen? It 
seems the less experienced the 
user, the more complex the 
checks. Have you ever watched 
someone simply press Break to 
exit the sophisticated program 

urn REM · · · · " · · ~ · ON BREAK GOTO .. .. DEMONSTRAT ION * • it · • ~ * :t:1 * 
110 REM 
1 2 0 IF PEEK( 16396 ) =19 5 GOTO 310 ' PATCH I NSTA LLED ? 
130 REH *=*=* RESET KEMORY- S I ZE * ;:;; * &* 
l4D llDDR • P E EK(l65 6 1) + PE EK( l 6 5 6 2 ) • 2 56 - 10 
1 5 0 POKE 1 6 562 , /\DOR/ 25 6 
1 6 0 POKE 1 65 6 1. AD DR - P E EK (16562) • 2 56 
1 7 0 CLEAR 
1 60 REM. • 111 • • • F.NTER COD£ PATC H it ll • ~ • 
1 90 POK I:: 16553, 255 ' ROM 01\Tll-REllD FIX 
20 0 START • PEEK(l6561) + PEEK(l6562) • 256 + l 
210 FOR AD DR • START TO START + 9 
22 0 READ CODE 
230 POKE llD DR , CODE 
24 0 NE XT ADOR 
250 REM • • • e • RESET VE:CTOR BACKWARDS FOR NO llOMB * "" * i:; * 
260 POKE 16398 , STllRT I 256 
270 POKE 1639 7 ,STllRT - PEEK(l6398) ' 256 
280 POKE 16396 , 195 ' JUMP TO PllTCH 
290 REM 
JC{} REM .. . . . . IN I TIALIZE BASIC VARIABLES !i CONSTANTS "=* =* 
3l0 IF BREAK PR I NT: PRINT " --USER ABORT - -": GOTO 380 
3 2 0 CLEAR 50 
33 0 BREAK = -1 
3 40 REM 
350 RE.M •• •• •• •=•=• =*=*=*== *=• .. • • • • *• *• *c*=*• •=•="=*=*=•= •= • 
360 REM •=•=• NORMAL PROGRAM EXECUT I ON RESUMES HERE " .. *• * 

370 REM 

380 PRINT " MEMORY"" ME M, "INPUT= ' llS , " COUtIT = " X 

3 9 0 PRINT , 'TO EXIT TEST & RESTORE TRS- 80 , ENTER SPACES ." 

400 IN PUT 'HOW MANY SUBROUTINES TO STACK " ; llS 

410 IF AS= ' " GOTO 500 ' EXIT PROGRAM 

4 2 0 X• VA L (AS) 

430 GOSUB 440 EXERSICE ST ACK 

440 PRI NT , •MEMORY: "' ; MEM 
4 5 0 X• X-l 
460 I F X>O GOTO 430 ELSE 40 0 
470 REM 
4 BO REM. • = * =* =•=*=• =• : • =* =*m* • *• *• • =•= * ,,, • =*-= *=*=• =* ='* =* =•• *• 1111 

490 RF.11. * "" * =* RESTORE MEMORY SIZE & BREAK VECTOR *=*=• 
SOD X• PEEK( l 656 l ) + PEEK(l6562) • 256 + lD 
510 POKE 16396 , 2 01 ' BREllK /\DOR • RETUR N 
5 2 0 POKE 16562 , X / 256 
5 30 POKE 1656 1 , X - PEEK( l 6562) • 256 
540 REM BAS I C POINTERS llRE OKAY , STRING DUFFER INCREASED DY 1 0 
55 0 REM 
560 REM • 11 "' =*== • MACHINE CODE PATCll * = * = * ;: * 
570 DATA 2 0 5 , 1 4 3 , 27, 4 2 1 16 4 , 6 4,4 3 , 1 95 , 30 , 29 
5 90 REM CALL 1 B8F , HL= ( 40 AF) -1, JP lDlE 
5 90 REM RESET STACK , ADJ TO KEN POINTER , STATEMENT PROCESSOR 

Program Listing 1 
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you though t could handle any­
th ing? 

The simple cure is to disable 
the Break key. The instruction 
POKE 16396,175 does this ad· 
mirably. Processing a Break 
sends the Z80 through the re· 

start tab le (RST-28H). We mere­
ly take control at the vector ad ­
dress (16396-16398d) and alter 
the A register so ii is no longer a 
recognizable Break. Even this 

simple solution has a few op· 
l ions. We can XOR A, which 
clears the A register so it ap­
pears that no key was ever 
pressed. We can also ADD A, 
SUB A, rotate A, or load A with 
another value. In fact, we can do 
anything that prevents a one 
from remaining there. If other 
than zero, the program could IN· 

KEY$ the character and perform 
its own interrupt sequence. 

If you have already used this 
method and forgo t to restore the 
key as part of the program's exit 
procedure, welcome to the c lub. 
(Club members are allowed to 
kick the cat and utter one ob· 
scenity as they reboot to get out 
of automatic line numbering.) 
This makes the selective break 
POKE 16396,165 less exaspera· 
ting. This break capitalizes on 
the difference in processing 
shifted and non-sh ifted charac-

The Key Box 

Model I 



this is directly related to the pro­
gram's comp lexity. Input state­
ments requ ire a Break-Enter se­
quence and have to check for 
the character's presence. Exe­
cuting a simple GOTO from 
within a subroutine leaves the 
stack expanded witH the param­
eters for all re turns ikactive For 
loops. A Break request can only 
be IN KEY$ in at pre-arranged 
levels and all higher routines 
must constantly check for the 
returning Break request flag. 

What 'we really need is an ON 
Break GOTO nnn! Such a fea­
ture must not alter or delete any 
variables, inc luding variable def­
in it ions. But it must reset the 
hardware stack, reposition the 
interpreter's token pointer, and 
resume program execution at a 
predetermined line as smoothly 
as a GOTO statement. The pro­
gram in Listing 1 does th is using 
a combination of Basic and ma­
chine code. As before, the key is 
trapped at the restart vector. 
The patch resets the hardware 
stack, pos itions the token point­
er to the beginning of the Basic 
prog ram, and resumes execu­
t ion at the interpfe er's state­
ment-processing rou ti ne. The 
Basic program then provides 
the GOTO part of the feature. 
This means the first Basic in­
struction must know if this is a 
fresh run, or a retu rning Break. 
This is easy enough, since Run 
clears all variables unless they 
have actually been assigned a 

value. The existence of a known 
variable signals a return ing 
Break; otherwise we assume a 
new run. 

There is one potential prob­
lem. Error processing and Stop 
do not use th is vector. These 
Breaks will not be trapped and 
con tro l will leave the program. 
Under these circumstances, var­
iables will be destroyed if the 
program is altered or a Run exe­
cuted, while the patch, instal led 
in protected memory wil l be un­
affected. A plus factor is that 
Break will work in reverse, put­
ting you into the program wi th 
one stroke. The problem is that 
the patch would be re-entered, 
consuming an additional 
amount of system memory. The 
solut ion is to divide the GOTO, 
having the first half check for 
the patch and the second half 
check for variables. The f low­
chart in Fig. 1 can best explain 
Basie's supporting role. 

That is all there is to it. A 
small code patch and two con­
ditional statements provide On 
Break GOTO nnn. To prevent a 
premature jump th rough the re· 
start table, change the vector's 
return (201d) to a jump (195d) 
last. If the jump is not present, 
ten bytes of system memory are 
reserved . Line 140 determines 
the new memory size, and the 
following two lines reset it. 

A word of caution for those 
who wil l use this technique for 
other applications. Only one of 

severa l closely related parame­
ters has been changed. Re-siz­
ing is not comp lete until the 
remaining pointers are also ad­
justed. Strings wi ll still use this 
newly reserved space if the next 
availab le buffer posit ion points 
above it! If the string buffer was 
smaller than what we reserved, 
we are now ready to punch va l­
ues into the hardware stack. 
Clear will automatically reset 
the remaining pointers, using 
the one we have changed as the 
base position. So Clear now and 
save yourself some heartache. 

The remaining sta tements 
enter the code and act ivate the 
patch. Control then resumes at 
the second cond itional jump 
where program initialization is 
checked based upon the vari ­
able " Break" being true. 

The test program makes a ser­
ies of subroutine calls. This 
forces return parameters onto 
the stack, reducing the amount 
of available memory. The remain­
ing memory is displayed after 
each cal l. Control eventually 
goes to the input line and 
prompts for anot her count. 
Whenever the Break key Is 
pressed, the available memory 
is displayed to show that the 
stack has been reset. The last in­
put value and the loop count are 
also printed to show that vari­
ables remain unaltered. 

As mentioned, error process­
ing will not be trapped. The On 
Error GOTO statement can be 

used anyplace after the last 
Clear. Effective error processing 
within the program could make 
it impossible for anyone to make 
an uncontrolled exit, short of 
pulling the plug. 

Anothe.r applicat ion initia l­
izes the USR function to the 
break vector (400CH or 16396D). 
USR now gives Basic a software 
breakpoint. This could ease pro­
gram des ign. High-level routines 
need not be cl uttered with tests 
and traps watching for low level 
problems. Any level could print 
its error message and use the 
USR function as a direct patch 
back to the main line, circum­
venting all callers, and not wor­
rying about expanding the stack. 

Add these techniques to your 
scrapbook. The next time the 
Break key becomes a liability, 
change it to an asset.• 

NO 

INSTALL 
cotir PATCH 

N O 

INlllALll( 
P~OGRAM IJAAIABL£5 
6 CONSTAtnS 

COMM .t:; NO 
PFl:OCESSOFt 

Fig. 1. Basic Program Support 
for Break GOTO nnn. 

DISCOUNT COMPUTERS 

100% RS COMPONENTS, NO FOREIGN DRIVES OR MEMORY-FULL WARRANTY 

16K COLOR COMPUTER .. . . ... .. ... . . 427.00 DMP-500 PRINTER ...... ... . .. . . . .. .. . 1398.00 

32K COLOR COMPUTER .... ... . ...... 497.00 DMP-100 PRINTER . . ................ .. . 299.00 


DMP-200 PRINTER ... ...... . .. . . ... . ... 599.00 

48K MODEL II , 1 DR. .. . .. ...... . ..... 1549.00 DWP-410 DAISY .. ... . . ............... 1195.oo 

48K MODEL Ill, 2 DR. RS232 . . . ... . ... 1795.00 DAISY WHEEL II. .... ..... . .... . . .... . 1599.00 

64K MODEL II, 1 DR. . . ..... ..... . .... 2799.00 1 DR. EXPANSION MODEL II ............ 919.oo 


128K MODEL 16, 1 DR. . . .. ............ 3898.00 8.4 MEG HARD DISK MODEL 11/16 .. . ... 3599.00 

128K MODEL 16, 2 DR. . . .. . . .. ... . .... 4510.00 ALL RS SOFTWARE ....... . ........ 20% OFF 


16K MODEL Ill. ...... ...... ........... 815.00 


CASH IERS CHECK OR MONEY ORDER MUST ACCOMPANY ALL ORDERS. 

..; (817) 825-4027 
NOCONA ELECTRONICS • Box 593 • Nocona, TX 76255.. .~ 
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GENERAL 

What happens when IBM Fortran meets TRS-80 Basic? 

Analysis of Variance 


George L. Gille, Ph.D. 
220 Clayton 
Maryville, MO 64468 

The analysis of variance pro­
gram in Program Listing 1 

was created by IBM. The original 
program form can be found in 

IBM " Systeml360 Scientific Sub­
routine Package'', Programmer's 
Manual (GH20-0205·4). I con­
verted the program from Fortran 
to TRS-80 Basic. I bought the 
manual from a used book store 
for 62 cents, tax included which 

00••••••••••• : •• ••• •• • . ••• • •••• ANOVA 

CONVERTED FORM IBM·SSP ANALYSIS OF VARIANCE. THIS PROGRAM 
CALCULATES ANALYSIS OF VARIANCE PROBLEMS OF UP TO FIVE FACTORS 
AND 10 LEVELS OF EACH AS ONE-OBSERVATIONS PER CELL. 

STAND BY-SETUP IN PROGRESS 

INPUT THE NUMBER OF FACTORS IN PROBLEM? 2 

INPUT THE LEVELS OF EACH FACTOR 
FOR FACTOR 1 OF 2 FACTORS 
INPUT A 4 CHARACTER NAME OF FACTOR? A 
INPUT THE NUMBER OF LEVELS IN THE FACTOR? 3 

FOR FACTOR 2 OF 2 FACTORS 
IN PUT A 4 CHARACTER NAME OF FACTOR? B 
INPUT THE NUMBER OF LEVELS IN THE FACTOR? 3­

INPUT THE ANOVA MATRI X VALUES AS REQUESTED BELOW 
LEVELS WITHIN A FACTOR ARE LISTED AS NUMBERS UNDER FACTOR 
FACTOR NONE NONE NONE B A VALU E 

1 VALUE = ? 9 
2 VALUE = ? 12 
3 VALUE = ? 3 
1 VALUE = ? 7 
2 VALUE = ? 14 

2 3 VALUE =? 5 
3 1 VALUE = ? 12 
3 2 VALUE = ? 20 
3 3 VALUE= ? 10­

Fig. 1. Input Format for Analysis of Variance Program 

GRAND MEAN =10.22222222222222 
SOURCE OF VARIATION SS OF MS 

A 134.2222 2 
B 64 .8889 2 
A B 8.4444 4 

67.1 111 
32.4444 

2.1111 

TOTALS 207.5555555555556 OF TOTAL = 8 
DO YOU HAVE ANOTHER PROBLEM ? ­

Fig. 2. Output Format of Analysis of Variance Program Using 
Sample Values (see text) 

goes to show that good software 
is where you find it. 

What is the Scientific 
Subroutine Package? 

The IBM Scientif ic Subroutine 
Package (SSP) is a collection of 
over 200 mathematical Fortran 
subroutines. Any special purpose 
program connects appropriate 
subroutines and then writes a 
main program to call them in the 
correct sequence. The SSP is 
similar to the scientific function 
subroutines in the appendix of 
the TRS-80 Level I manual. 

The versati li ty of the SSP is 
due in a large part to the way 
Fortran handles subroutines on 
the IBM 360 system and its ex­
cellent structuring of the sub­
routines. In IBM 360 Fortran, any 
array data passed to a sub· 
routine must be in a single di· 
menslon array or linear array. All 
data entered Into a controll ing 
main program must be placed 
Into this array and leave space 
in the back of the array for inter­
mediate values a subrout ine 
may calcu late. 

Observe a data set composed 
of three rows and three columns. 
Normally you would enter the 
data into a variable dimensioned 
X(3,3). However, the SSP enters 
the data as the first nine (9) values 
of a variable dimensioned X(100). 

The Key Box 
Basic Level II 
Model I 
16K RAM 

Another character istic of For­
tran subroutines is that variable 
labels are unique to the sub· 
routine so that a variable labeled 
X in the main program is different 
from a variable labeled X in the 
subroutine. In converting the 
subroutines to Basic, the vari­
able labels in the subroutine 
should be compatible with vari­
ables elsewhere in the program. 
Because of this, many of the sub­
rout ine variables may have 
changed from their original form. 

Analysis of Variance Program 

The SSP analysis of variance 
program is composed of: (1) a 
main program to hand le the in· 
put, lines 10-550, and output, 
lines 1880-2370, see Listing 1; 
(2) the subroutine AVDAT, which 
places the experimental data in 
specially distributed positions 
in the X# array; (3) the sub­
routine AVCAL, which calcu­
lates the sum of squares; and (4) 
the subroutine MEANQ, which 
performs the mean square oper­
ation of the analysis of variance. 
Program Listing 1, constructs 
the Basic program as a top­
down or straight flow through 
program. REM statements delin­
eate the convert SSP subrou­
tines for easy reference. 

The analysis of variance 
(ANOVA) program in Listing 1 wi ll 
calculate the ANOVA of experi­
ments with as many as five dif­
ferent factors and as many as 
three levels per factor. A more 
practical Iimit wou Id be any exper· 
iment with less than 400 observa­
tions in five factors. All of the ex­
perimental data is calculated as 
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an ANOVA with one observation ways important in statistical pro­ servatlons per cell, the ANOVA 
per cel l. Almost any type of ex­ grams. In convert ing a program program would produce the 
perimental design can fit into this from one language to another, same analysis of variance. The 
ANOVA form except the partially there is always a chance for a l isted so urces o f var iation 
replicated experiments. major blunder. To test the Basic should condense into appro­

program in Listing 1, I entered the priate experimental form. In th is 
Data Input sample experiment listed in the example, assume that factor B 

A sample of the data input for­ IBM SSP manual. The setup and is the th ree observations per 
mat is shown in Fig. 1. The illustra­ actual data of the SSP manual cell. The B sum of squares and 
tion is a two factor experiment sample experiment is shown in the A by B interact ion sum of 

with three levels per factor. First, Fig. 3. Fig. 4 shows the resul ting squares wou ld be condensed in 

the program requests you to Enter sum of squares output from the the error sum of squares, along 

the number of factors in the ex­ Basic program and that listed in with the degrees of freedom of 

periment. It then requires a four the SSP manual. each. The resu lt ing condensed 

character label and the number of The two programs produced ANOVA is found in Fig. 5. 

levels for each factor. The actual almost identical results for the 
IBM Copyright Violation

experimental data is then entered. sum of squares for each varia­
In entering the data into the t ion source. The Basic program I ha ve respe c ted the 

ANOVA program, Enter the data in List ing 1 produces the same copyright to the original IBM 

in the correct sequence since output as the IBM Fortran pro­
the data will land in a single gram. The differences In the sum 
dimension array. The data entry of squares in Fig. 4 usually occur 
section of the program, lines in the sixth or seventh signi ficant 
270- 470, specifically identifies digit. Th is should be enough for 
wh ich data element of the ex­ most experimental applicat ions. 
periment to enter. However, the If you need greater precision in 
program contains no data re ­ your experimen tal analysis, 
view funct ion. If you make a mis­ avoid the program in List ing 1. 
take, you must start over. 

Versatility of the Program 
Output Format We converted the SSP pro­

Fig. 2 shows the program out ­ gram to Basic to tap the SSP ver­
put for the sample inpu t in Fig. 1. sat ility of the original which 
The output includes the sou rce su its almost any experimental 
of variation in the experiment, design within its limited factors 

sum of squares, degrees of free­ and observat ions. The ANOVA 

dom and the mean square. of nested and mu lti-observation 

When the program lists more per cell experiments are con­

than one factor on a line under structed from the output of the 

the label source of variation, it program. Combi ning the sum of 
refers to interact ion sources of squares and deg rees of freedom 
variation between the factors from listed sources of variat ion 
listed. The program does not accomplishes this. 
calcu late f ratios. Take the ANOVA listed in Fig. 

1. The experiment was a two fac­
Verification of the tor experiment with three levels 
Basic Program of each factor. If It were a sing le 

Calculating accuracy is al- factor experiment with three ob· 

Scientific Subrouline Package Sample Analysis of Variance 
• • •OOO • ·O • OO ... O·- ·O-O O...OOOHHH-O•OHOO-OOOOUOOOo OooO ooHO-OO OooO oOOoOOooOH-0000-00000•00-000HHOOOOOOO-OO~OOOOOOHOOHOOO 

A four (4) factor experlmen l wllh the following facl or levels: 
Factor A wllh 4 levels . 
Factor 8 wilh 3 levels. 
Faclor C wilh 3 leve ls. 

···--···£1}£\2!.B._w_l!~L~!'.!'J~,.-··-··-----·------·-··-·---·-·----------·-·-·-·-· ·-·-· 
Dala values for the above sample experlmenlal da1a. 

______!?:.:!________Faclors · · ·-· ----~L...... ··-·····!?:!?.....__ 
·· ·-·····-· ·--·· ·· · ····--·~d!:::?.!:::~.~:1.._...- .........1!!:1.'!!: ?.!.\:~:i..........._.__ !.\:1!.\:1~:.:l.~.1 

c.1 3 10 9 8 24 8 9 3 2 8 9 8 
A·1 C.2 4 12 3 9 22 7 16 2 2 2 7 2 

-·- --k~----····----?....!Q_ S_ _~---·-···----?.~...._l/__JLL________________?....~...§......~ 

C·1 2 14 9 13 29 16 11 3 2 7 5 3 
A·2 C·2 7 11 5 8 28 18 10 6 6 6 5 9 

____9§____ ··· ··----~-Jjl__~z...~---- ------..?.IL1!U.LL...._._______.!U!.._LJ.~ 

Fig. 3. Sample Analysis from IBM SSP 

program. Before starting this ar· 
tic le, IBM personnel In Kansas 
City, Missouri determ ined that 
IBM had no proprietary rights to 
the programs in the Scientific 
Subroutine Package. 

If you want a copy of the SSP, 
you can either poke around the 
dust filled enclosures of a used 
book store or you can write IBM 
Corporation, Techn ical Publica­
tions Department, 112 East Post 
Road, White Plains, New York 
10601.• 

George Gille is an Associate 
Professor of Agri cul t ure at 
No rt hwes t M issou r i State 
University. 

Experiment Sum of Squares 

Source of Varlallon TAS·OO Program IBM Program 

A 229.0417 229.0416 
8 722.6944 722.6943 
A 8 1362.0633 1362.0832 
c 55.1111 55.111 1 
A c 42.0000 42.0000 
8 c 13.1369 13.1388 
A 8 c 140.7500 140.7500 
A 141.6806 141 .6805 
A R 18.8194 18.8194 
8 A 6.0278 6.0277 
A 8 A 176.9722 176.9722 
C A 40.7778 40.7777 
A C A 50.5556 50.5555 
8 C A 62.6369 62.6368 

· ·········--·-~---··~L.g.....~L.............--·· ·---·-··· ···rn.ui_~?.!L.................J.?.t9gn......_....... 


Fig. 4. Compares the Sum of Squares of the Sample Ex­
perimental Data in the SSP and the Basic Program Listing 1 

§2!!!..9.~.2!!'.!'!!!!.~t9.!!.•.•._•.____g;_____________ ..........-......\l F...............--·--·----· · - -·~.§_. 


A 134.2222 2 67.1111 

srr£!J.~_t..f!!~.~J.....-·--------?1,~-·-·······---········-····-·!! ·-···-··-··-······ ··-·· ·-g·?.?.?..? 
Total 207.5555 8 

Fig. 5. Adjusted Analysis of Variance for Output Shown in Fig. 2 

Program Listing 1 

10 CLEAR SOO 

20 DIM MS (SO) 

30 DIM FS (5) 

40 DIM Xl( l000) , HS(5) ,LG( S),IE(5),KN (S) , LA( 5) 

SO DIM SQl( S0) , ND(SO) , SMl ( SO)

60 CLS:PRINT•••••• •••• • •• • •11 • •• 11 •••• • A N 0 V A• •••••••• ••• •••• 

70 PRINT STRING$ !64, 140)

80 PRI NT "CONVERTED FORM I BM- SSP AN ALY SIS OF VARIANC E. THIS PROGR 

/\II " 

90 PRINT "CALCULATES ANALYSIS OF VAR I ANCE PROBLEMS OF UP TO FIVE 

FACTORS " 

100 PRI NT"AND 10 LEVELS OF EACH AS ONE-OBS ERVATIONS PER CELL." 

110 PRINT STRING$(6 4, l40) : PRINT"STAND BY - SETUP IN PROGRESS " 

120 FOR I~l TO 10 00 :Xf (I) • 0 . 0000000000: NEXT !:PRI NT STRING$( 64,l 

40) 

13 0 ! NPUT " !NPUT THE NUMBER OF FACTORS IN PROBLEM"> K:PRINT STRING 

$(6 4 , 140 ) 

140 PRINT" INPUT THE LEVELS OF EACH FACTOR" 

150 If K > 5 THEN 23S 0 

160 FOR I • K TO 5 

170 HS(I) • ' NONE " 


Lisfing con rinues 
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CENTRONICS 

779/RS


LINE PRINTER I 

MAKE YOUR PRINTER 

A REAL WORKHORSE 


WITH OUR NEW 

PRINTER 


CONTROLLER 

BOARD 


Remove the contro ller board in your printer and 
plug ours in to add the following capabilities : 

• Bidirectional printing 
• Ful l UPPER/lowe r case ASCII 	plus TRS-80 

graphics or DSE sc ientifics character sets 
in 9 x 7 dot matrix format (9 x 9 availab le as 
opt ion - requires pr in t head chang e) 

• Motor con tro l - turns off the motor when 
the printer is not in use 

• 2048 character buffer 
•Software se lectable features 

• transfer protoco l (XONIXOFF or 
none) 

• character dens ities (10, 12, 15, 16.5 
cpi plus double width in each size) 

•self-tes t 
• 	forms, length, control 

$350 assembled and tested 
v 269 

Radix 
Technologies 

Su ite 400 Carolyn Build ing 
10400 Eaton Place 
Fairfax, VA 22030 (703) 385-0900 

VISA, MasterCard, check, COD accepted 
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Listing continued 

180 LG(I) = 1 

190 NEXT I 

200 FOR I • l TO K 

210 PRINT "FOR FACTOR ";I;" OF ";K" FACTORS 

220 INPUT"INPUT A 4 Clll\RACTER NAME OF FACTOR ";11 $(1) 

230 IF LEN(H$(I)) >4 THEN 220 

240 IF LEN(H$(I)) <>4 THEN 11$(1)=" "+H$(I) :GOTO 240 

2S0 INPUT"INPUT THE NUMBER OF LEVELS IN THE FACTOR";LG(I) 

260 PRINT STRING$(63 ,l 40) :NEXT I 

270 CLS : PRINT" INPUT THE /\NOVA MATRIX VALUES /IS REQUESTED BELOW ' 
280 Wl$• "FACTOR % % % % \ % \ \ \ % VALUE" 
290 W2S=' 1111 !tit Hit 1111 1111" 
300 PRINT"LEVELS WITHIN A FACTOR /\RE LISTED AS NUMBERS UNDER F!\C 
TOR' 
310 GOSUB 2340 
320J • l:L • 0 
330 FOR U = 1 TO LG(5) 
340 FOR 12 = l TO LG( 4) 
3S0 FOR 13 • l TO LG(3) 
360 FOR I4 = l TO LG(2) 
370 FOR IS = 1 TO LG(l) 
380 PRINT USING W2$:Il,12,!3 , I4,I5: 
390 L=L+l 
400 INPUT" VALUE • "; Xl(J) 
410 IF L•l3 THEN GOSUB 2340:L=0 
420 J = J + l 
430 NEXT IS 
440 NEXT I4 
450 NEXT I3 
460 NEXT I2 
470 NEXT Il 
4 80 H = LG ( l) + l 
490 N • LG(l) 
500 FOR I • 2 TO K 
Sl 0 M = M • (LG (I) + l) 
S20 N • N • LG (I) 
S30 NEXT I 
S40 MM = M + 20 
550 IZ • l 
560 REM •***********• START AVDAT **********1111'*.******** 
570 MM = LG(l) + l 

580 FOR I • 2 TO K 

590 MM = MM ' (LG (I) + 1 ) 

600 NEXT I 

6le Nl a MM + l 
620 N2 = N + l 

630 FOR I • 1 TO N 

640 Nl • Nl - l 

650 N2 = N2 - l 

660 XI (Nl) = XI (N2) 

670 NEXT I 

680 IE(l) • l 

6 90 FOR I • 2 TO K 

700 IE(!) = IE(! -1) • (LG(I-1) + I) 

710 NEXT I 

720 FOR I • 1 TO K 

730 KN(!) = 1 

740 NEXT I 

750 Nl = Nl - l 

760 FOR I • 1 TO N 

770 L = KN(l) 

7 80 FOR J • 2 TO K 

790 L • L + IE(J) • (KN(J) - 1) 

800 NEXT J 

810 Nl = Nl + 1 

820 XI (L) • XI (Nl) 

830 FOR J = 1 TO K 

840 ff (KN(J) - LG(J)) • 0 THEN 870 ELSE 850 

850 KN(J) = KN(J) + 1 

860 GOTO 890 

870 KN(J) = l 

880 NEXT J 

890 NEXT I 


111900 REM *****••••• START AVCAL **'*"** ****••• 
910 LA ( l) = L + 1 

920 FOR I = 2 TO K 

930 LA(!) = LA(l-1) + IE(I) 

940 NEXT I 

950 FOR I • 1 TO K 

960 L = 1 

970 LL • l 

980 SVI • 0.0 

990 NN = LG(I) 

1000 ZN • NN 

1010 IW = IE(I) 

1020 LH • LA(I) 

1030 FOR J • l TO NN 

1040 SVI = SVI + XI (L) 

1050 L = L + IW 

1060 NEXT J 

1070 XI (L) = SVI 

1080 FOR J = l TO NN 

1090 XI (LL) • NN • XI (LL) - SVI 

1100 LL = LL + IW 

1110 NEXT J 

1120 SVI = 0 . 0 

1130 IF (L - Lii) >= 0 THEN 1210 

1140 IF (L- LH + IW) > 0 THEN 1180 

1150 L = L + IW 

1160 LL • LL + IW 

1170 GOTO 1030 

1180 L = L + IW + l - Lii 

1190 LL • LL + IW + 1 - LH 

1200 GOTO 1030 

1210 NEXT I 

1220 REM ******'** 111 * START MtANQ ***•******* 
1230 REM CHANGE N TO NZ 

1240 NZ = LG(l) 

1250 FOR I • 2 TO K 

1260 NZ • NZ • LG(I) 

1270 NEXT I 

1280 LA(l) = LG(l) 

1290 FOR I = 2 TO K 

1300 LA(I) = LG(I) + l 

1310 NEXT I 


Listing continues 



Listing continued 

1320 NN • 1 

1330 l,L • (2(K) - l 

1340 HS(l) • l 

1350 FOR I • 2 TO K 

1360 HS(I) = HS(I - 1)*2 

1370 NEXT I 

1380 FOR l • l TO LL 

1390 SQl(I) • 0 . 0 

1400 NEXT I 

1410 FOR I • l TO K 

1420 KN(!) • 0 

1430 NEXT I 

1440 L = 0 

1450 FOR I • l TO K 

1460 IF IKN(I) - LA(I)) 0 THEN 1530 

1470 IF L > 0 THEN 1520 

1480 KN(l) • KN(I) + l 

1490 IF IKN(l) - LG(!)) > 0 THEN 15 30 

1500 L = L + MS(I) 

1510 GOTO 1540 

1520 IF (KN(!) - LG(!))• 0 THEN 1540 E1'SE 1500 

1530 KN(I) • 0 

1540 NEXT I 

1550 IF L > 0 THEN 1560 ELSE 1590 

1560 SQl(L) • SQf(L) + Xl(NN) * Xl(NN) 

1578 NN • NN + 1 

15S0 GOTO 1440 

1590 ZN • NZ 

1600 GEi • Xl(NN) /ZN 

1610 FOR I • 2 TO K 

1620 HS(I) • 0 

1630 NEXT I 

1640 NN • 0 

1650 MS(l) • 

1660 N9 • 1 

1670 NS = 1 

l6S0 FOR I • l TO K 

1690 IF (MS( !) ) = 0 THEN 17 20 

1700 N9 • N9 • LGII) 

1719 NS = NS ' ILG(I)-1) 

1720 NEXT I 

1730 Z9 = NZ * N9 

1740 ZS = NS 

17 50 NN = NN + l 

1760 SQl (NN) • SQl(NN) / Z9 

1770 ND(NN) • NS 

17SO SHl ( NN) = SQl(NN) /Z S 

1790 IF INN - LL) >• 0 THEN 1S70 

1S00 FOR I • l TO K 

1810 IF MSII) • 0 THEN 1840 

1820 HS(I) = 0 

1830 GOTO 1860 

1840 HS(I) = l 

1850 GOTO 1660 

lS60 NEXT I 

1870 REM *'***• END HEANQ ******** 
1880 REM ***• u••• MAIN PROGRAM ********•*** 
1S90 CLS : QQ=0 
199e PRINT.***********•******************************** *********.... 
1910 PRINT"GRAND MEAN •";GEi 
1920 PRINT"SOURCE OF VARIATION SS DF 

MS" 
1930 PRINT"--- ------------------------------------------------- ­
-----• 
1940 LL• 12[K) ­
1950 !Ell) • l 

1960 FOR I • 2 TO K 

1970 IE(I) • 0 

l9SO NEXT I 

1990 FOR I • l TO 5 

2000 US = BS 

2019 NEXT I 

2020 NN • 0 

2030 SVI • 0 . 0 

2040 NN • NN + l 

2050 L = 0 

2060 FOR I = l TO K 

2070 FS(l) • BS 

2080 IF IE(!) • 0 THEN 2110 

2090 L • L + l 

2100 FSIL) • HS(I) 

2110 NEXT I 

2120 SAi • SQl(NN) 

2130 NA • ND INN) 

2140 AAI • SHI (NN) 

2150 FOR I•l TO 5:PRINT USING "\ \ "; FS(I) i: NEXT I 
2160 PRINT USING "11111.tlll";SAl;:PRINT USING • II " rNA; 
2170 PRINT USING " 11111.llll";AAI 
2180 QQ•OQ+l 
2199 I P QQ•l 0 OR QQ=24 THEN INPUT" << PRESS ENTER FOR REST >> ";QQ 
$ 

2200 SVI = SVI + SQllNN) 

2210 IF ( NN- LL) >= 0 THEN 2290 

2220 FOR I • l TO K 
2230 IF IE(!) • 0 THEN 2260 
2240 IE(I) = 0 
2250 GOTO 2280 
2260 !Ell) • l 
2270 GOTO 2040 
2280 NEXT I 
2290 N • N - l 

2300 PRINT "---------------------------------------------------- ­

2310 PRillT " TOTALS ";SVI;" OF TOTAL • "; N 
2320 INPUT"DO YOU HAVE ANOTHER PROBLEM " ;QQS 
2330 IF QQS• "YES" THEN 120 ELSE 2360 
234e PRINT USING Wl$;HS(5) ,H$(4) ,HS13) ,H$(2) ,H S(!) :PRI NT STRINGS 
163,140) :RETURN 
2350 CLS:PRINT "ANALYSIS TOO LARGE - USE TillE SHARE SYSTEM" 
2360 PRINT"END OR PROGRAM" 
2370 END 

PRICE BREAKTHRU­

8ULL! 

IT'S A MIRACLE!! 


SMITH CORONA TPI· 
Daisy Wheel Printer 

Std. Opts.: Serial (RS232)1 . 

Parallel, 10/12 pitch-


Please Specify

Cable Extra­

$ 639..00 
Factory Warranty 

LIMITED SUPPLY 
TANDON FLOPPY DISK DRIVES 


For Mod I, Mod Ill, IBM-PC, 
etc. inc. PS & case SSDD*40tk 
Add $100 for 80 track 
Floppy Disk Case and Power s195.oo 
Supply-$49.95 
Available as Bare Drives DSDD*40tk 
·ssDD-Single Side Double 

Density. DSDD-Double Side 

Double Den si ty 
 $295.00 

MIRACLE of the MONTH 
9.6Meg $1799s1599~!p1et~ complete 

Famous Manufacturer 6.3 12.6 Meg 
Meg WinchesterDisk System · complete$2399

Inc. Power Supply, Case, (2 drives) . 

Cables & DOS Assembled & .19.2 Meg . 

Tested-120 Day Warranty 
 complete s2 7 9 

Ava11ab1e for IBM-PC ·. 
 (2 drives) . 

Coming Soon-Mod Ill &IBM Internal Winchester 
MOD I- Floppy·Winchester Combo. pkg. 

"LAST but not LEAST" 
TRS·80 Mod Ill 48K 5899 
+ 1 Floppy disk* 5 1349 
+ 2 Floppy disks* 5 1549 

RS 232C 
add 

5 70Add $100 ea. for 80 tk drives­

TRSDOS & Manual S21­ DOS + sgg

2 dr 11530 

BACK better than EVER 
Terms-COD or Prepaid Only DISK SUPPLY CO. 
F.O.B. Shipping Point Suite ·439 
(215) 461·5437 . • 
Prices Subject to Change 111 S. Ohve St. 
Without Notice. . Media, PA 19063 

· TRS-80 Trademark of Tandy Corp. 
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HARDWARE 

Use the ZBO's interrupt versatility to soup up your Model I. 

We Interrupt This Program. • • 

Dennis Workman 
15940 Jackson Oaks Drive 
Morgan Hill, CA 95037 

The Z80 microprocessor has 
the most versatile interrupt 

processing capabilities of any 
eight bit CPU. In most respects 
it equals or exceeds those avail­
able on minicomputers. A few 
simple hardware modifications 
can equip the Model I with the 
Z80's interrupt capabilit ies. The 
modifications will not introduce 
incompatibil it ies with software 
or operating systems not using 
the real time clock. The clock 
may be retained by installing a 
switch. 

The Z80 has three maskable 
interrupt modes: Mode 0, Mode 1 

and Mode 2. The modes are called 
maskable because they are en­
abled or disabled (masked) with 

The Key Box 

Model I 

software instructions. The Z80's 
one non-maskable interrupt is 
used in the Model I for reset 
purposes. 

Mode 0 asserts an interrupt 
request by placing a low logic 
level on signal input line INT. 
The line is brought out of the 
Model I through the expan~ion 
interface bus. If the interrupt 
system is enabled by the soft· 
ware, the Z80 acknowledges the 
interrupt by simultaneously as· 
serting low logic levels on signal 
l ines IORQ and M1 . These 
lines are not available as out­
puts. An output called INTAK is 
available on the expansion inter­
face bus. INTAK is the logical 
AND of M1 and IORQ, and be· 
comes a logic low when M1 and 
IORQ are both low. When INTAK 
is low it becomes the responsi­
bility of the interrupting device 
to place a sing le eight bit word 
on the data bus. The ZBO inter· 
prets th is word as its next in· 
st ruction . 

Mode 0 is not useful in a 
Model I with the Basic inter· 
preter in ROM. The reason for 
this lack of utility becomes ob­
vious when you consider the 
repertoire of single byte instruc­
tions available with the ZBO. 
None of these instruct ions can 
vector the CPU to an interrupt 
service routine except the re­

start instruc tions. All of these 
instructions vector the ZBO to a 
location in its address space oc­
cup ied by the interpreter ROM . 

Mode 1 also makes its pres­
ence known by asserting a low 
logic level on INT. In this case 
ZBO responds by jumping to 
38H. Simi lar to the non-mask· 
ab le interrupt, in this mode pro­
gram execution beg ins at a fixed 
address. The non-maskable in­
terrupt vectors the CPU to 66H. 

Mode 1 is used by the real 
t ime clock and the floppy disk 
controller processing routines. 
It is possible to uti lize the Mode 
1 interrupt by disrupting the nor­
mal processing routines exiling 
the interpreter ROM via hooks to 
low RAM. (See The Assembly 
Line , 80 Microcomputing, 
October 1981 .) 

+ 5V 
R58 

mT <.>--.-~·.,.,,'-•_, 
12 >1 

Ml 
~-· ~ iNTAK 

(1 4 } 

!O RO 

Fig. 1 

Original Keyboard Circuitry 


The Basic interpreter has a JP 
4012H instruction at 38H. By dis­
abling the real t ime clock, th is 
interrupt mode could be used to 
access an interrupt service 
routine since 4012H lies above 
the interpreter. Another JP in­
struction could be placed at 
4012H to vector the CPU to any 
location in RAM . 

This interrupt mode has lim· 
ited power. A polling routine 
must determine what device 
produced the interrupt. 

Mode 2 is the most powerful 
Z80 interrupt mode. It is similar 
to the in terrupt structure of 
most large computers. The inter­
rupting device can directly vec­
tor the CPU to any location in its 
address space. No poll ing rou­
tines are required. 

TEST L.>-- ..--w.---' 

Fig. 2 

Modified Keyboard Circuitry 
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The sequence of steps when 
the CPU is configured (by soft­
ware) for Mode 2 are: 

• 	 The interrupting device asserts 
an interrupt by placing a logic 
low on the signal line INT; 

• 	 Shortly after the end of the 
current inst ruction, Z80 ac­
knowledges the interrupt by 
placing low logic levels on 
lines M1 and IORQ. (INTAK at 

the expansion bus output will go 
low.); 

• 	 The interrupting device must 
place an eight bit value on 
the data bus when INTAK is 

low. The Z80 reads this value on 
the rising edge of INTAK; 
• 	 Z80 uses the eight bit value 

read above in conjunction 
with another eight bit value 
the programmer has previous· 
ly placed in the I Register to 
form a 16 bit word. This word 
is referred to as a pointer; 

• 	 The 16 bit pointer is em­
ployed to point to the loca­
tion in RAM containing the 
starting address of the inter­
rupt service routine. The 16 
bit pointer does not point to 
the service routine; it points 
to a location in RAM contain­
ing the starting address of 
the service routine; 

• 	 Z80 loads the eight bits of 
data conta i ned in the 
memory location defined by 
the pointer into the lower 

TRS · 80 

8us 


J2 

NEWER INTERFACE 

J2 

74.38 

OLOER INTERFAC E 

Fig. 3. Interface Comparison 

eight bits of the program 
counter. The eigh t bits of 
data contained in the mem­
ory location defined by the 
pointer plus one are loaded 
into the higher eight bits of 
the program counter; 

• 	 Program execution begins at 
the address now in the pro­
gram counter. 

When a non-maskable interrupt 
is accepted by Z80, further non­
maskable interrupts are inh ib­
ited until the software enables 
them again. 

Mode 2 allows direct access 
to 128 independent interrupt ser· 
vice routines wh ich cou ld cor­
respond to 128 separate inter­
rupting devices. Alternatively, a 
single device could elicit 128 dif· 
ferent responses. It is possible 
to rate the interrupting devices 
so they do not interrupt one 
another. 

Hardware Limitations 

A variety of sources including 
"The Assembly Line" and the 
Radio Shack Model I technical 
manual state it is impossible to 
access Mode 2 interrupts due to 
inherent TRS-80 hardware lim· 
itations. Some sources describe 
these limitations as a lack of M1 
and IORQ at the expansion bus 
output, inherent software de­
fects in the Basic interpreter. 
specially designed ZBO's which 
do not allow this mode and 
others. 

There are two reasons the 
Mode 2 will not work on an un· 
modified Model I. First, when in· 
terrupts are enabled by the soft­
ware the real time clock gener­
ates an interrupt request as it 
does every 25 milliseconds. This 
request is interpreted as a valid 
Mode 2 request. The Z80 will be 
vectored to an invalid memory 
location and hang or boot a disk 
drive. I have long regarded the 
clock as a nuisance and wel ­
comed this motivation to dis· 
able it. 

Second , a lthough Rad io 
shack obligingly provided the 
INTAK signal at the expansion 
bus output, they neglected to 
allow the data bus to read the 
data presented by the interrup­
ting device. When INTAK is low 
the data bus is placed in a write 
state by the hardware and the 

external device is ignored. 

Modifying the Hardware 

A majority of TRS-80 users 
have probably never loosened 
the screws on their keyboards. 
Bo ld intimidating warnings 
scare many people away. Truth 
is, the Model I is a rugged in­
destructible piece of equipment. 
The risk of damage, if reason­
able care is taken, is negligible. 
Radio Shack will bail you out if it 
does not go wel l. 

You will need a small Phillips 
screwdriver, a soldering ir~n (25 
waIts or less) and solder, a small 
wirecutter, about a foot of 24- 28 
gauge wire, an Exacto knife and 
small needle nosed pliers. 

Keyboard Unit Modification 

Disassemble the keyboard 
unit and place the c ircuit side 
of the PC board up. Locate inte· 
grated circuit Z53. This IC is a 
74LS132. Connect Pin 4 of Z53 
di rectly to Pin 3 of Z73. Fig. 1 
shows the unmodified circuitry. 
Fig. 2 shows the modif ied cir­
cu itry. Disconnect Pin 4 of Z53 
from line going to the Z80 
BUSRQ input. Cut Pin 4 of Z53 
as close to the printed circuit 
board as possible using a small 
wirecutter. Carefully bend the 
cut pin to an approximately 
horizontal position. Solder a 
wire between the cut pin and 
pin 3 of Z73; the modification is 
complete. 

With th is modification the 
data bus exiting the keyboard 
unit is in the read state when 
INTAK is low. Previous opera­
tion of the keyboard will be unaf· 
fected. 

Expansion 
Interface Modification 

There are at least two gen­
erations of expansion interface 
un its ; the modifications re­

quired differ. 
The older expansion inter­

faces are characterized by a bu! ­

f_/-----~ 
r-----i o- - , I 

:.~I ~~~NO~ 

' 
Z26 

CU1 
TRACE 

I 	 Z34 
L. - - - -- .I 

Fig. 4. Newer Modification 

fered interface cable. The newer 
interfaces have no buffered in­
terface cable. The newer inter­
faces source the INT signal to 
the keyboard unit from Pins 10 
and 12 of Z34. The older units 
source INT from Pin 3 of Z39. 
Fig. 3 shows partial schematic 
diagrams for each unit. 

On newer interfaces cut the 
trace connecting Pin 9 of Z26 to 
Pin 13 of Z34. Ground Pin 13. Fig. 
4 shows the modification and 
how to install a switch restoring 
the clock. 

For older interfaces cut the 
trace connecting Pin 8 of Z30 to 
Pins 9 and 10 of Z35. Fig. 5 
shows the modification and 
how to install a switch. 

Fig. 6 details a simple inter­
rupt generator. SW1 , a dip 
switch, selects the interrupt vec­
tor. IC1 is an octal tri-state driver 
used to place the selected vec­
tor on the data bus when INTAK 
is low. Switch (pushbutton) SW2 
generates the interrupt request. 

ZBO interrupt capability is 
now available on your Model I. 
The new hardware and software 
capabi lities are worthwhile par­
ticularly in applications charac­
terized by a very busy CPU. • 

,...--- - NC 
r - ./ 

Fig. 5. Older Modification 
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GENE~ 
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LOAD80 

If I marry your sister, will we be related? 

The Family Tree 


Richard W. Castor 
345 South 51st Avenue 
Bellwood, IL 60104 

Computerlz~d genealogies 
in recent literature are too 

soph isticated, detailed and 
overpowering for the average in­
dividual. The average fam ily 
does not have the hardware 
needed for such programs. 

To make computerized gene­
alogies useful to the public, they 

shbuld require minimal informa­
tioh from normal family records. 
Not everyone interested in 
ancestry has the time or inclina­
t ion to do extensive research in­
to public records. 

Genealogy II , a stripped-down 
version of more comprehensive 
renditions, is written in Basic for 
a TRS-BO Level II 16K. It gener­
ates and manipulates a string 
matrix. 

Genealogy II traces ancestry 
back four generations (to great­
great-great grandparents) and 
identifies aunts, uncles, and 
first cousins from simple family 
records consisting of the names 
of' the father, mother, and their 
ch ildren. 

The names must be unique; 
use Jr., Sr. , I, 11 , or Ill where 
aHcestors have identical sur­
names and given names. If you 
use only the middle initial do not 
inadvertently destroy the unique­
ness of the nati:ies involved. 

Program List ing 1 generates 
the genealogical matrix G$(R,C) 
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and provides a menu to edit, 
add, delete, display, and store 
its elements. Program Listing 2 
manipulates G$(R,C) to form the 
ancestral list F$(N). Program 
Listing 3 manipulates G$(R,C) to 
create the family relationship 
matrix V$(R,V). 

The matrices associated with 
these three programs are in Fig. 
1. The program does not alpha­
betize the records. If you desire 
a better organized file , enter the 
data systematically based on 
generation or side of the fami ly. 

A written transcript of the 
record number and its associat­
ed name aids in future updates. 
Option two of Li sting 1 displays 
th is information. 

The six Level II Basic string 
handling statements format Print 
# -1 and Input # - 1 print str ing 
routines which reduce data 

transfer time to less than 3.5 
seconds per family record (see 
List ing 1 lines 800-999). The 
Print # -1 rout ine empt ies the 
G$(R,C) matri x to reuse the 
memory for the print str ings. 
Conversely, the Input # - 1 
routine nulls the print strings. 
Without this you would soon 
use up the available memory in a 
16K system. 

Delete the monitor display 
statements assoc iated with 
print string formatt ing after you 
have used them for study or 
debugging. 

Since string spacing is signif i­
cant and must be identical for 

proper searching and sorting, 
omit both lead ing and trailing 

spaces. Pay particular attention 
to internal spacing between the 
elements of al l names. Omit 

' such punctuation as a comma 
between last and first names. 

Genealogy II provides a start­
ing point for a more comprehen­
sive rendition of lineage. Each 
record in the genealogical 
matrix G$(R,C) can be expanded 

to include dates and places of 
birth and death, date and place 
of marriage and places of resi­
dence. For most ind ividuals, 
blank or unknown entries ex­
ceed the known entries in such 
an expanded version. 

You can organize and display 

the lineage and family relation­
ships of any individual whose 
name appears under issue in a 
family record. The degree to 
wh ich you accomplish this 
depends upon the complete­
ness of each family record. The 
ancestry and family relation­
ships become more complete as 
you enter more records. The pro· 

The Key Box 

Basic Level II 
Model I 

16K RAM 

Program Listing 1 

8 ON ERROR GOTO 20 
10 CLEAR 1~hiDIMG$c 1 2 , 75) 
15 DIML1(30) , P$(30 ) 
20 PRINTTAB ( 5 ) •**** GENE ALOGY PROGRAM ****" 
21 PRnrrTAB(lO ) "** ** MENU ****" 
30 PRINT " TYPE (l) TO BUILD A FILE " 

40 PRINT TAB(6) "(2) TO SEE THE ENTIRE FILE " 

50 PRINT TAB(6) • (3) TO SEE AN INDIVIDUIU. RECORD" 

60 PRINT TAB(6) • ( 4 ) TO M/\KE CORRECTIONS " 

70 PRINT TAB(6) " (5) TO SAVE THE CURRENT FILE ON CASSETTE " 

80 PRINT TAD(6) " (6 ) TO UPDATE CURRENT FILE TAPE " 

81 PRINT TAB(6) " (7) TO END PROGRAM" 

~~ 0 1g~~;L~+og=? GOTO 110 , 3 40 , 600 ,400 , 80 0,900 ,100 0 

1 20 FOR C•l TO 7 5 : CLS : IFC>75 GOTO 800 
130 PRINT "THIS ·rs RECOIW • • ; cl 
140 INPUT " FATHER ' S NAME: " ;G$( 1, C) m~~iHf : ~gT~~~ · ~Eg~~ : ;~~~(~ ~H . (rIVE *' S) AS LAST RECORD " 
16 0 PRINT " eNTER ISSUE: " 
170 INPU'f " l " ;GS(J , C) :IF GS(J , C) • "* •••• GO!OO 281 
1 80 INPUT " 2" ; G$ (4 , C) :IF G$(4 , C)= " * *** * " GOTO 281 
1 90 INPUT " 3 " ;G$ ( 5 , C) : IF li~(5 , C) • "• * ·· · · GOTO 281 
200 INPUT "4 " ;GS( 6, C) : IF G$(6 , C)= " H • H • GOTO 281 
210 INPU'f " 5 " :G$(7, C) :IF G$( 7,C) • "•••*- • GOTO 281 
220 INPUT . 6 . :G$ ( 8 , C) ! I F G$(8 , C) · ······· GOTO 281 
230 INPUT " 7 " ;G$(9 , C): I F G$(9 , C)="······ GOTO 281 
240 INPUT " 8 "; G$ (10, C) : IF GS(lO , C) • " **"**" GOTO 281 
250 INPUT " 9 "; GS (ll,C) :IF G$( ll, C) = " **"*"" GOTO 281 
26 0 INPUT "1 0 " ;G$(12 , C) :IF G$ (l 2 , C) • "* * ** * " GOTO 281 
281 IF FRE(XS ) <200 THEN PRINT "WARNING---FILE END NEAR" 
282 Ir FRE( XS) <• O GOTO 998 
29 0 PRI NT "TO ENT ER ANOTHER RECO RD, TYPE l " 
30 0 PRINT"OTHERWISE , TYPE 0 " 
310 INPUT A 
32 0 IF A<>l THEN Pl=C:PRI NT "F ILE CLOSED":GOTO 20 

L1s11ng 1 Conlmues 



Listing 1 Continueli 

330 
340 
345 
350 
355 
360 
365 
370 
375 
380 
400 
ANO 
410 
420 
430 

BE 
4 40 
450 
455 
460 
470 
480 
490 
500 
SH 
520 
530 
540 
550 
560 
600 
NO 
610 
620 
630 

BE 
640 
650 
655 
660 
670 
680 
690 
700 
710 
720 
800 

NEXT C 
CLS:PRIN'l'"RECORD I" ;TAB(l0) "NAllE" 
FOR C•l TO Pl 
PRINTC , TAB(lO)G$(1,C) 
FOR N=l TO 10 
LET Nl• l0* N 
IF C•Nl THEN 
NEXT N 
NEXT C 
INPUT"TO SEE 
CLS:PRINT"IF 
ENTER IT 
INPUT C 
IF COO GOTO 
INPUT " ENTER 
CHANGED"; G~ 

INPUT"HIT ENTER TO CONTINUE";X:GOTO 375 

THE HENU , HIT ENTER";X :GOTO 20 
THE RECORD NUMBER TO BE CHANGED IS KNOWN , T'iPE 

HERE. IF IT IS NOT KNOWN, T'iPE O" 

480 
THE NAHE (LAST , FIRST , MIDDLE) OF THE RECORD TO 

FOR C•l TO Pl 
IF G$• GS (1, C) GOTO 4 80 
IF GS=G$(2,C) GOTO 489 
NEXT C 
PRINT"NAHE NOT IN FILE": GOTO 
FOR T•l TO 12 
PRINTGS(T , C) 
INPUT "IS THIS DATA CORRECT? 
IF Bl$•" YES " GOTO 530 

550 


ellTER YES OR NO "; Bl$ 


INPUT "ENTER CORRECT DATA "; GS(T,C) 
PRINT "DATA NOi'/ l<EADS-- - "; G$(T , C) 
NEXT T 
INPU·r "FOR ANOTHCR CORRECTION ' T'iP~ l; OTHERWISE . T'iPE 
IF X=l TP.EN 40 e ELSE 20 
CLS : PRINT" lF THE RECORD NGllBC:R 1'0 BE VIEWED IS KNOWN, 

ENTER IT HERE . IF IT JS NOT KNOWN , TYPE 0" 

0• ;X 

TYPE A 

INPUT C 
IF C<> O GOTO 680 
INPUT " ENTER THE NAH~ (LAST , 
VIEWED " ; GS 
FOR C•l TO Pl 
IF GS•GS(l,C) GOTO 680 
IF GS=GS(2 , C) GOTO 680 
NEXT C 
PRINT"NAHE NOT IN FII.E" :GOTO 
FOR, T•l TO 12 
PRINTT , G$(T,C) 
NEXT T 

FIRST , HIDDLB) OF THE RECORD TO 

710 

INPUT " FOR ANOTHER RECORD, T'iPE l; OTHERWISE, T'iPE 0 "; X 
IF X=l THEN 600 ELSE 20 
CLS:PRINT "NOTE CASSETTE COUNTER FOR START OF THIS FILE ": INPU 

T"PLACE CASSETTE IN <RECORD> HOOE. ~~EN READY , PRESS <ENTER >";X: 
CL~: PRINTTAB( 23} • • **• cOPY!NC •'*••• :PRINT 
801 PRINT "THE LAST RECORD IN THIS FILE IS t•; Pl 
805 Cl•l :Rl•l:P•l :Dl • O:PS(P) • "" 

810 IFCl >PlTHENPRIN1·" FORHATTING COMPLETE " :C2• Cl-l: Ll (P) =Dl :GOTOS 

70 

815 L=LEN(GS(Rl,Cl)) 

820 LS=STRS ( L) 

825 IFL<l0THENLS=RIGHT$(LS,l):L$• " 0"+LS 

830 IrL= >lOTBENLS•RIGHTS(LS,2) 

840 IFG$ (Rl ,Cl)=" "ORL=0THENLS • " 05" : GS ( Rl ,Cl) =STRINGS ( 5 , 32) : L•5 

845 GS(Rl , ClJ•LS+GS(Rl,Cl) :LS=" " 

850 Dl=Dl+tL+2) 

855 IP248-Dl<L+2THENLl ( P) •Dl- (L+2) : Dl =L+2: P=P+l: PS (P) = "" 

860 P$(P)=P$(P)+GS(P.l,Cl) 

861 PRINTP;Dl ,P S(P) 

862 IPGS(Rl , Cl) • "O SHH•"TJIENG$ (Rl ,Cl)="" :Rl•l :Cl=Cl+l :GOT0810 

863 G$(Rl ,Cl)=•• :Rl=Rl+l 
864 IFRl•lJTHENRl•l:Cl•Cl+l 
865 GOT0810 
870 PRINTl-l,P , C2 
8~5 FORPl=lTOP 
876 PRINTPl1Ll(Pl) , PS(Pl) 
880 PRINTl -1,Ll (Pl) ,PS(Pl) 
885 NEXTPl 
890 PRillT " NUMBER OP RECORDS ";C:Z:Pl • C2 
895 PRillT " CO~PLETE--NOTE TAPE LOCATION " 
896 INPUT"DO' YOU WANT A DUPLICATE DATA 
"THENGOT0899 
897 CLS :PRillT "NOTE CASSETTE COUtr.ER FOR 

' 

TAPE (Y/n) ";AS: IPNOTAS= " Y 

START OF THIS FILE. " :INP 
UT "PLACE CASSETTE IN <RECORD > HOOE . WHEN READY, PRESS <ENTER >" ;X 
: CLS:PRih"TTAB~21) • •••• DUPLICATING •••••:PRINT 
898 PRINT " THE LAST RECORD IN THIS PILE IS I " ; Pl :GOT0870 
899 PRINT" SESSION COMPLETE": EllD 
900 PRINT " PLACE TAPE CASSETTE IN <PLAY > MODE AT PROPER LOCATION " 
: INPUT "WHEN READY , PRESS <ENTER> " ;X:CLS 
905 INPUT l-l,P , C2 
910 PRINT"T8IS FI LE CONTAINS ";P; "PRINT STATEKENTS":PRillT"THE L 
AST RECORD eN PILE IS f";C2 
915 PORPl•lTOP 
920 INPUT 1-l,Ll(Pl) , PS(Pl) 
925 PRINTPl,Ll(Pl) ,PS(Pl) 
930 NEXTPl 
935 PRINT"RETRIEVAL COHPLETE ":INPUT"PRESS <ENTER> TO CONTINUE"1X 
:CLS 
9 40 Cl•l :Rl• l: Pl • l : Dl • l 
945 G$(R l ,Cl) • HID$ (P$(Pl) ,(01+2) ,VAL (HID$ (P$ (Pl) ,01 ,2))) : PRINTDl 
; Pl; Rl ;Cl; G~1 Rl ,Cl) 
950 Dl • Dl+2+VAL(HID$(P$(Pl) ,01 ,2)) : IFDl•>Ll (Pl) THENPS(Pl) • "" :Pl• 
Pl+l :Dl• l o( P 
955 IF~I>C2THENGOT0980 
960 IPGS(Rl , Cl)••••••••THENRl•l:ClaCl+l:GOT0945 
965 Rl=Rl+l 

970 IFRl=l3THENRl=l :Cl•Cl+l 


;~~ ;~;g~~~RINT"DONE--HATP.IX RESTORED":INPUT"PRESS 

NTINUE"; X:CLS 

981 PRINT"TYPE (1) TO SEE CURRENT FILE" 

982 PRINTTAB(6) "(2) TO SEE AN INDIVIDUAL RECORD" 

983 PRINTTAB(6)"(3) TO CORRECT CURRENT FILE" 

984 PRINTTAB(6) "(4) TO ADD TO CURRENT FILE" 

985 INPUT U:ON U GOTO 340,600,409,990 

990 FOR C•(Pl+l) TO 75:IF C>75 PRINT " FILE FULL~­
, 2, 3": GOTO 981 ­
991 GOTO 130 

998 LET Pl•C 

999 PRINT"FILE CLOSED" 

1000 INPUT " HAS THIS PILE BEEN SAVED? TYPE YES OR 

1810 IF Al$• "YES" THEN l~~p ELSE 20 

1020 END • 


<ENTER> TO CO 

ENTER OPTION 

NO"; Al$ 

grams accomodate 75 such rec­
ords, somewhat more than the 
average beginning genealogist 
can construct. 

These programs use nearly all 
available memory of a 16K 

TAS·BO Level II. Al tho4gh they 
run spaced as listed for ease of 
typing, compress them to con­
serve memory. Use a hi~~-qual­
ity recording medium (Memorex 
MAX3 Oxide or equivalent). A 

FS(N) 

CLIENT 

FATHER. 

MOTHER 

AUNTS 

UNCLES 

PARENTS 

BROTHERS 

SISTERS 

VS(R,C) 

1 UNCLE 

2 AUNT 
2 

3 
1ST4 

3 5
4 c65 07
6 u87 s9
8 

10
9 N11
10 s1211 
12 

1 

2 

3 
4 
5 
6 
7 

8 
9 
10 
11 
12 

GS(R,C) 

FATHER 


MOTHER 


I 

s 
s 
u 
E 

2 

3 
4 
5 
6 

30 
31 
32 

FS(N) 

CLIENT 

FATHER 


MOTHER 

G 
R 
A 
N 

0 
p 

A 
R 
E 
N 

T 
s 

Fig. 1. String Matrices Constructed. 

Program Listing 2 

8 ON ERROR GOTO 110 
10 CLS:CLEAR 7000 :DIHGS(l2,75 ) :DIHF~(32) ,Ll(30) ,PS(30) 
15 PRINTTAB(24) "•• • ANCESTRY••• • 
20 PRik'T"PLACE TAPE CASSETTE IN <PLAY> HOOE AT PROPER LOCATION ": 
INPUT "WHEN READY , PRE~S <ENTER>" ;X:CLS 
25 INPUTt-1,P ,C2 
30 PRINT "THIS PILE CONTAINS " 1P:" PRINT STATEMENTS":PRINT"THE LA 
ST RECORD ON FILE IS "; C2 
35 FORPl=lTOP 
40 lNPUTf-1,Ll(Pl) ,PS(Pl) 
45 PRINTPl,Ll(Pl) , P$(Pl) 
50 NEXTPl 
55 PRINT " RETRIEVAL COHPLETE":INPUT"PRESS <ENTER> TO CONTINUE"1X: 
~s ­
60 Cl•l: Rl • l: Plnl :Dl=l 
65 GS (Rl ,Cl) =MID$ (PS (Pl) , (01+2) , Vl\L (MIDS (PS (Pl) ,DJ , 2) ) ) : PRINTDl; 
H;Rl;CT;Q(E,CT) . ' 
70 Dl•Dl+2+VAL(MIDS (PS(Pl) , Dl , 2)) : IFDl •>Ll (Pl) THENPS (Pl)="" : Pl •P 
l+l : Dl•l . 
75 IFCl >C2THENGOTOl00 
80 IFG$ (Rl ,Cl) • "*****"THENRl=l :Cl •Cl +l :GOT065 
85 Rl=Rl+l 
90 !FRl•l3THENRl• l :Cl•Cl+l 
95 GOT065 
100 Pl • C2:PRINT"DONE--MATRIX R~STORED":INPUT"PRESS <ENTER> TO CO 
NTINUE"; X: CLS 
110 CLS:INPUT "TYPE NAHE OF INDIVIDUAL WHOSE ANCESTRY 

(Ll\ST FIRST MIDDLE INITIAL) " 1FS(l) 
120 FOR K=2 TO 32 
125 LET FS(K) • •**********• 
130 NEXT K 
150 FOR C=l TO Pl 
160 FOR R• J TO 12 
170 IF G$(R,C) • F$(1) GOTO 200 
175 IF GS(R,C)m • •••••• GOTO 185 
180 NEXT R 
185 NEXT C 
190 INPUT"NAHE NOT IN FILE . PRESS ENTER"1X :GOTOll0 

IS DESIRED 

200 INPUT "WHICH SIDE OF - THE HOUSE IS 
OR MOTHER" ; HS 

210 IP H$•"PATHER" THEN F$(2) =GS(l,C) 
2 40 FOR C=l TO Pl:POR R•3 TO 12 
259 IF G$(R , C) • PS(2) GOTO 270 
255 IP G$ (R,C) • "•••••• GOTO 265 
260 NEXT R 
265 NEXT C: GOTO 1900 
270 LET F$(3) • G$(1,C) 
280 LET F$(4) • G$(2,C) 
290 FOR C• l TO Pl:FOR R•3 TO 12 
JOO IP GS(R,C) • P$(3) GOTO 329 
305 IP GS(R,C) =·•••••• GOTO 315 m=£~~ ~: GOTO 340 
320 LET PS(5) • GS(i,C) 
JJO LET F$(7) • G$(2,C) 
340 FOR C•l TO PliFOR R• 3 TO 12 
350 IP GS(R,C) •FS (4) GOTO 370 
355 IP G$(R,C) =•••••• • GOTO 365 
360 NEXT R 
365 NEXT C: GOTO 390 
370 LET FS(6) • G$(1,C) 
380 LET P$(8)•GS(2 ,C ) 
390 FOR C• l TO Pl:POR R•J TO 12 
490 IP G$(R,C)•PS(5) GOTO 420 

Listing 2 Continues 

DESIRED? TYPE FATHER 


ELSE PS(2) • GS(2,C) 
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Lisring 2 Continued 

~es IF GS(R , C)= · ··· ··· GOTO 41 5 

410 NEXT R 

415 NEXT C: GOTO 449 

429 LET F$(9) • G$(1 , C) 

430 LET P$(ll)•G$(2,C) 

440 FOR C• l TO Pl : FOR R=3 TO l2 

450 IF GS(R , C) •F$(7 ) GOTO 470 

455 IF G$(R , C) • • *****• GOTO 46 5 

460 NEXT R 
465 NEXT C: GOTO 490 

470 LET FS(l3) • G$(1,C) 

480 LET F$(15)=GS(2,C) 

490 FOR C•l TO Pl : FOR R•3 TO 12 

500 IF GS(R,C)=F$(6 ) GOTO 520 

505 IF G$(R,C) • • ••••• • GOTO 515 

510 NEXT R 

515 NEXT C: GOTO 540 

520 LET FS(lD) =GS(l,C) 

530 LET F$(12)=G$(2 , C) 

540 FOR C=l TO Pl :FOR R• 3 TO 1 2 

550 If GS(R , C) =F$(8) GOTO 570 

555 IF GS(R , C) ="••••• • GOTO 565 

560 NEXT R 

565 NEXT C: GOTO 590 

570 LET F$(14) • G$(1 , C) 

580 LET f$(16)=GS(2,C) 

590 FOR C=l TO Pl: FOR R• 3 TO 12 

600 IF G$(R,C)=F$(9) GOTO 620 

605 IF GS(R , C)• "• ••••• GOTO 615 

610 NEXT R 
615 NEXT C: GOTO 640 

620 LET F$(l7) =GS(l , C) 

630 LET P$(19) • G$(2 , C) 

640 FOR C=l TO Pl:FOR R• 3 TO 12 

650 IP GS(R , C) •FS(ll) GOTO 679 

655 IF G$(R,C);••••••• GOTO 665 

660 NEXT R 

665 NEXT C: GOTO ~99 

670 LET f$(2 l )=GS(l , C) 

680 LET F$(23)•G$(2 , C) 

690 FOR C•l TO Pl:FOR R=3 TO 12 

700 IF GS(R , C) • FS(ll) GOTO 720 

705 IF GS(R,C)= "*****" GOTO 715 

719 NE XT R 

715 NEXT C: GOTO 749 

720 LET F$(25) • GS(l , C) 

730 LET PS ( 27) =GS ( 2 , C) 

740 PO~ ~=l TO Pl:FOR R• 3 TO 12 

750 IP G$(R,C)=F$(15) GOTO 770 

755 IF G$(R , C) · • ••••• • GOTO 765 

760 NEXT R 

765 NEXT C : GOTO 790 

770 LET FS(29)•GS( l, C) 

789 LET FS(3l)=GS(2 , C) 

790 FOR C=l TO Pl:FOR R=3 TO 12 

800 IF GS(R,C)•FS(lB) GOTO 820 

805 IF GS(R , C)= " ** * ** " GOTO 815 

810 NEXT R 

BIS NEXT C: GOTO 840 

820 LET FS(lB ) =GS(l,C ) 

830 LET PS(2 0) • GS(2 , C) 

840 FOR C• l TO Pl:FOR R•3 TO 12 

850 IF GS(R , C) • PS (l2 ) GOTO 870 

ass IP GS(R,C) • • ••••• • GOTO 865 

860 NEXT R 

865 NEXT C : GOTO 890 

879 LET P$(22)•GS( l ,C) 

880 LET FS(2 4) • GS(2 , C) 

890 FOR C=l TO Pl:FOR R• 3 TO 12 

900 IP GS(R ,C) • PS (l4) GOTO 920 

905 IF G$(R,C) · ••••••• GOTO 91 5 

910 NEXT R 

915 NEXT C: GOTO 940 

920 LET FS(26) =GS(l,C) 

93 0 LET FS(28)•GS(2 , C) 

940 FOR C•l TO Pl :FOR R• 3 TO 12 

950 IF GS(R , C)•F$ (1 6) GOTO 970 

955 IF G$(R , C)~ •••• ••• GOTO 965 

960 NEXT R 

965 NEXT C: GOTO 1090 

970 LET FS(30) =GS(l , C) 

980 LET F$ (32) =G$ ( 2 , C) 

1000 CLS 

1010 IF HS= " FATHER "THEN PRINT TAB(l8) " '** PATERNAL ANCESTRY "*" 
ELSE PRINT TAB(l8) " *'* MATERNAL ANCESTRY * **" 
1020 PRINT:PRINTTAB(20) FS(l) :PRINT 
1030 IF HS= " FATHER" THEN PRINTTAB(29) " FATHER " ELSE PRINTTAB(29) " H 
OTHER " 

104 0 PRINT : PRINTTAB(20)FS(2) 

1050 PRINT:PRINTTAB(26) "GRANDPARENTS " 

1060 PRINT : PRINTFS(3) , TAB( 42) FS( 4): PRINT 

107 0 INPUT" TO CONTINUE , HIT ENTER " iX:CLS 

1080 PRINT : PRINTTAB(23) "GREAT GRANDPARENTS " 

1090 PRINT:PRINTFS(5) , TAB(42)FS(6) 

1100 PRINTFS(7) , TAB(42)FS(8) 

lllD PRINT:PRINTTAB(2 0) "GREAT GREAT GRANDPARENTS " 

1120 PRINT:PRINTF$(9), TAB(42)FS(l~) 

1130 PRINTF$ ( ll ) , TAB(42)FS(l2) 

1140 PRINTF$(13) , TAB(42)FS(l4) 

1150 PRINTP$(15) , TAB(42)F$(16) 

116 0 INPUT "TO CONTINUE, HIT ENTER" : X: CLS 

1170 PRINT : PRINTTAB(l7) "GREAT GREAT GREAT GRANDPARENTS " 

1180 PRINT:PRINTFS( l7) , TAB(42)FS(l8 ) 

1190 PRINTFS(l9 ) ,TAB(42)FS(20) 

1200 PRINTF$(21) , TAB(42)FS(22) 

1210 PRINTPS(23) , TAB( 42 )FS(24) 

1220 PRINTPS(25) , TAB( 42) FS(26) 

1230 PRINTFS(27 ) , TAB(42)FS(28) 

1 2 40 PRINTFS(2 9) ,TAB(42 ) F$(30) 

1 250 PRINTF$(31) , TAB(42 ) FS(32) 

1300 I NFUT"DO YOU WANT THE OTHER SIDE OF THE HOUSe? IF YES , TYPE 


11 OTBERWISE TYPE 0" J X 

1310 IF X• l GOTO 110 

1320 I NPUT "DO YOU WANT TO TERMINATE THIS RUN? ENTER YES OR NO " I A 

s 
1330 IF A$• "NO" GOTO 110 

1340 IF AS • "YES " THEN END 


400 • 80 Micro, November 1982 

lost bit can create havoc! Richard Castor has been an 
Enter the programs which fol­ electronics engineer in both the 


low and undertake challenging public and private sectors for 30 

adventure - organizing your years. He is currently a consul­

past. Genealogy II gets you tant for computer sorting 

started in the right direction.• systems. 


8 ON ERROR GOTO 110 

~~ 3~r:CLEAR 70 00:DI HG$(12,75 ) :DIMPS(l2 ) :OIHVS(l 2,l0 ) , Ll( 30 ) ,p 


15 PRINTTAB(lB) •••• FAl1ILY RELATIONSHIPS •••• 

20 PRINT "PLACE TAPE CASSETTE IN <PLAY > HOOE AT PROPER LOCATION ": 

INPUT "WHEN READY , PRESS ( ENTER> "; X:CLS 

25 I NPUT l -l,P , C2 

30 PRINT "THIS FILE CONTAINS " ;Pi" PRINT STAT!:llENTS ": PRINT" THE LA 

ST RECORD ON FILE IS t• ; C2 

3 5 FORPl=lTOP 

40 INPUTl-1,Ll (Pl) , PS(Pl) 

45 PRINTPl, Ll(Pl) , PS(Pl) 

50 NEXTPl 

~~SPRINT " RETRIEVAL COHPLETE ":INPUT " PRESS <ENTER> TO CONTINUE "i X: 

60 Cl =l:R l • l:P l • l:Dl•l 

65 GS ( Rl , Cl) • MIDS (PS (Pl) , (D1 +2) , VAL(H IDS (PS (Pl) , Dl , 2) ) ) : PRINTDl 1 

Pl; Rl: Cl; GS (Rl , Cl ) 

70 Dl =Dl+2+VAL(MIDS(PS(Pl) , Dl , 2 ) ):If0l•>Ll( Pl)THENPS(Pl) • "": Pl •P 

l+l :Dl•l ­
75 IPCl>C2THENGOTOl00 

80 IFGS(Rl , Cl) • "*' *.. " THENRl =l : Cl =Cl+ltGOT065 

85 Rl • Rl+l 
90 IPR1=13THENR1 • l :Cl• Cl +l 
95 GOT06 5 
100 Pl • C2 : PRINT" DONE- - HATRIX RESTORED " : INPUT " PRESS <ENTER> TO CO 
NTINUE " iX : CLS 
110 CLS : INPUT "TYPE ANO ENTER NAl1E OP INDIVIDUAL WHOSE FAl1ILY RE 
t~~I~~~Hi:~ ~El~ESIRED (LAST FIRST MIDDLE INITIAL) " 1FS(l) 

121 LET F$(K) =•*'* ***'*****• 
122 NEXT K 

123 FOR K•l TO 12 

124 FOR L• l TO 10 

125 LET V$(K,L) • "********••• 
1 26 NEXT L 

127 NEXT K 

150 FOR C=l TO Pl:FOR R• 3 TO 12 

160 IP GS(R,C) •F S(l ) GOTO 1 80 

165 IP GS(R , C) ="•••••• GOTO 175 

170 NEXT R 

175 NEXT C : INPUT " NAl1E NOT IN FI LE. PRESS ENTER"iX:GOT011 0 

180 INPUT "WHICH SIDE OF THE HOUSE IS DESIRED? TYPE FATHER OR 

MOTllER " ;HS 

190 IF HS= " PATHER " THEN PS( 2 ) =GS(l , C) ELSE F$(2)•GS( 2,C ) 

200 FOR C•l TO Pl: FOR R• 3 TO 12 

210 IF GS(R,C) • PS(2) GOTO 230 

215 IP GS(R , C) ="•••••• GOTO 225 

220 NEXT R 

225 NEXT C : GOTO 1 10 

230 IF R•3 GOTO 270 

2 40 FOR T•3 TO (R- 1) 

2 45 IP GS(T , C)• "*****" GOTO 300 

250 LET PS(T)•GS(T , C) 
255 IF G$(R,C ) • "*****" GOTO 300 

260 NEXT T 

270 FOR T• (R+l ) TO 12 

275 IF GS(T,C)• "** *** " GOTO 300 

280 LET FS(T-l) =GS(T , C) 

285 IF GS ( R, C)• " ***** " GOTO 300 

290 NEX1' T 

295 STOP:PRINT " TYPE CONT TO CONTINUE " 

300 FOR N•3 TO 1 2 

310 GOSUB 340 

320 NEXT N 

330 GOTO 1000 

3 40 FOR C• l TO Pl 

350 IF FS(N) • "****" GOTO 1 000 

360 IP FS(N)=GS(l , C) GOTO 390 

370 I P FS(N) • GS(2 ,C ) GOTO 390 

380 NEXT C 

390 FOR R• l TO 12 

400 LET V=(N- 2) 

410 LET VS(R , V) • GS(R , C) 

420 IP GS(R , C) • " • •••• • GOTO 440 

430 NEXT R 

HO RETIJRN 

1000 CLS 

1010 IF HS • "FATHER " THEN PRINT TAB(l2) .... , PATERNAL FAMILY RELA 

TIONSBIPS ••••• ELSE PRINT TAB(l2) "*'** MATERNAL FAMILY RELATION 
SHIPS **** " 
lB20 PRINT FS(l) , TAB(32)FS(2) 

1030 FOR V•l TO 10 

10 40 PRINT TAB(2 0 ) "** ** AUNTS & UNCLES **** •,• pAGE "1 V 
1050 GOSUB 1110 

1060 INPUT " FOR tlEXT PAGE , HIT ENTER ' iX:CLS 

1070 NEXT V 

1080 INPUT " DO YOU WANT TllE OTHER SIDE OF THE HOUSE? IF YES ' TYP 

E 1: OTHER- WISE TYPE 0" ;X 

1090 IF X• l GOTO 11~ 

1100 INPUT " DO YOU WANT TO T£1UiltlATE THIS RUN? eNTER YES OR NO "; 

AS 

1110 IF AS• " NO " GOTO 110 

1120 IF AS="YeS" THEN END 

1130 FOR R• l TO 1 2 

1140 IF R• 3 THEN PRINT TAB(20) " **** fll<ST COUSINS ••••• 

1150 PRINT Tl\B(2 0) VS(R , V) 

llUO IF V$(R , V)= "*****" COTO 1 180 

1170 NEXT R 

1180 RETIJRN 


Program Listing 3 
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HOBBY COMPUTERS ARE HERE!Jf you want to come AN INTRODUCTION TO MICROCOMPUTERS, VOL. 0 
up to speed on how computers work- hardware and - The Beg inner's Book- Written for readers who know 
sortware-lhis is an excellent book. It starts with funda· nothing about computers-tor those who have an in· 
men tats and explains the circuits and the basics or pro­ terest in how to use computers-and for everyone else 
gramming, along w1lh a couple ol TVT construction p1oj· who must live with computers and should know a little 
ects, ASCII. Baudol. etc. This book has the highest rec ­ about them. The first In a series of 4 volumes, this book 
ommendations as a teaching aid. S2.97. · BK7322 will explain how computers work and what they can do. BOmicro 

Computers have become an Integral part of Il le and 
THE NEW HOBBY COMPUTERS- This book lakes up society . During any given day you are affected by com· 
from where Hobby Computers Are Here! leaves off, with puters, so start learning more about them with Volume 
chapters on Large-Scale Integration. how lo choose a 0. BK1130 $12.50.' 
micmprocessor chip. an introduction to programming. BOOl<SHELF 
row-cost 110 for a computer, computer ari thmetic, check· VOL. I-NEW 3rd Edition! Dedicated to the basic con· 
1ng memory boards ... and much. much more! Don 't cepts of microcomputers and hardware theory. The 
miss this tremendous value! BK7340 Only $2.97. • purpose of Volume 1 Is to give you a thorough under· 

standing of what microcomputers are. From basic con· 

BOTH VOLUMES FOR $4.95! 
 cepts (which are covered In detail). Volume I builds the 

necessary components of a microcompu ter system.ORDER HC002 Th is book highlights the dilference belween minicam· 
puters and microcomputers. BK1030 S15.95 

KILOBAUD KLASSROOM -by Geor~e Young and Peter 
Slark. Learning electron ics theory w11hout practice isn't 

INTRODUCTION TO WORD PROCESSING by Hal 

NEW NEW NEW 
easy. Ana il's no fun lo build an electronics project that 
you can't use. Kilobaud Klassroom, the popular series GlalZer. This book explains in plain language what a 
firsl published In Kilobaud Microcompuring, combinesword processor can do, how to use one, how it Improves lheory wilh practice. This Is a pracrical course in digitalproductivi ty-espec ially in businesses that handle lots 
electronics. It starts out with very simple electronics ol words-and how to bur one wisely. No technical ~ projects, and by the end o f the course you'll construe! knowled~e required, for al firsl·tlme users and those :Dyour own working microcomputer! ,considering purchasing a word processor. BK123B $12.95 0Authors Young and Slark are experienced teachers, 
and thei r approach is simple and direct. Whelher you're 

I 
BA USER GUIDE TO THE UNIX SYSTEM by Jean Yates learning at home or in the classroom. !his book provides 

and Rebecca Thomas. Here at last Is a clearly written you with a solid background in electronics-and you·11
book that allows you to use the Unix operating system own a computer that you built yourself! BK7386 $14.95 
easi ly, and al a fraction of the time it previously look. If 
you're using, evaluating or simply curious about this sys­ TOOLS & TECHNIQUES FOR ELECTRONICS-by A. A. 
tem, this is your book. BK1242 St5.99 Wicks Is an easy-to-understand book written for the 

beginning klt ·builder as well as the experienced hob­
WORDSTAR MADE EASY by Waller A. Ettl in. Now Word· byist . II has numerous pictures and descriptions of the 
Star is as simple to learn as It Is easy to use. This book safe and correct ways to use basic and specialized tools 
teaches WordStar in 14 easy lessons, saving hours ol for electronic projects. as well as special ized metal· 
hard work. it comes with a convenient pull-out Command working tools and the chemical aids which are used in 
Card. BK1239$11.95 repair shops. S4.95. • BK7348 

•UNDERSTANDING AND PROGRAMMING MICRO· 
COMPUTERS- BK73B2- A valuable addition 10 your 
computing library This two-part text includes the best 
articles that have appeared in 73 and Kilobaud 
Microcompuling magazines on lhe hardware and soft ­
ware aspects of m1crocompulmg_ Well-known aulhors 

YOUR FIRST 
and well-structured 1ex1 helps 1he 1eader get involved. 
$10.95 " 

CO•UTER 

Special Inferesfs 
MOD Ill ROM COMMENTED-Solt-Sector marketing, 
198 t. This book Is not an Instruction course on 
machine language, but rather an information source 
that you can use time and time again for writ ing your 

•SOME OF THE BEST FROM KILOBAUD MICROCOM· own program or patching old Mod I machine language 
PUTING- BK7311-A collection of the best articles that programs. It contains an explanation of ROMs In the 
have appeared in Kilobaud MICROCOMPUTING. lnclud· latest machine from Tandy, with mosI every location ol
ed is material on the TRS-80 and PET systems, CPIM. the the 14K ROMs listed. with comments. BK1235 $22.50. 
8080l8085/Z-80 chips, the ASR-33 term inal. Da•~ base 

management. word processing, text editors a11d file 

structures are covered too. Programming techniQues 
 THE CUSTOM TRS·80 AND OTHER MYSTERIES-by 
and hard·core hardware construction p rojec~ tor Dennis Kitsz. More than 300 pages of TRS·80 customiz· 
modems, high speed cassette interfaces and TVTs are ing information. With this book you'll be able to ex· 
also included In this large format, 200 plus page edition I plore your computer like never belore. Want lo turn an 
S10.95.' 8 track into a mass storage unit? Individual rev~rse 

DOS RANDOM ACCESS & BASIC FILE HANDLING-By characters? Replace the BASIC ROMs? Make Music? 
High speed, reverse video, Level I and Leve l II? Fix it if H.J. Muller. This book was written lor the nonprogram· DON'T (or How to Care tor Your Computer) -by Rod· 


mer. It Is ideal tor the businessman or prolessional who 
 it breaks down? All this and much, much more. Even ifnay Zaks. In plain language. with numerous illustra­
l ions. this book tells all the do's and don Ts of the care you have never used a soldering iron or read a circuit 
preservarion and correct operation of the small com '. 

needs lo solve and write special programs for in-house 
dia9ram. this book will teach you how! This Is the 

puter system. Specific chapters cover each piece of 
business problems, or th~ hobby isl who wants to go be· 

definitive guide to customizing you r 80! BK t21B 
hardware and software. as well as safety and security 

yond lhe cassette recorder and into disk storage and tile 
$29.95 . • 


precautions and help for problem situations. Have 

manipulation, It is wri lten as a self-instruction rutorlal 
and will provide anyone with some Level II experience BASIC FASTER AND BETTER AND OTHER MYS· your computer work right the first time and keep i t with the ability to write special programs for Inventories, TERIES- by Lewis Rosenfelder. You don't have toworking. No technical background required. For all mailing list, work scheduling, record keeping, research learn assembly language to make your programs run compurer users. BK 1237 $11.95. projecl data manipu lat ion, etc. 150 pages. BK1236 fast . With the dozens of programming tricks and
S29.50 techniques in this book you can sort at high speed,
TRS·80 DISK AND OTHER MYSTERIES-by Harvard C. swap screens in the !winkling of an eye, write INKEY 

YOUR FIRST COMPUTER-by Rodnay Zaks. Whether 
you are using a computer, think ing about using one or Pennington. This Is the defini t ive work on the TRS·SO routines that people think are in assembly languageconsidering purchasing one, this book is indispen· disk system. It Is full ol detailed ··How to use:· infer· and add your own commands to BASIC. Find out how 

matlon with examples, samples and in-depth explana­sable. It explains what a computer system is, what it 
to write elegant code that makes your BASIC really 

tions suitable for beginners and professionals alike . hum, and explore the power of USR calls. BK1221
can do, how it works and how to selec t various com­
ponents and peripheral units. It is written in everyday The recovery of one lost Ille is worth the price alone. $29.95.'language and contains invaluable information for the BK1181 $22.50.'novice and the experienced prog ram mer. (The firs t edi· 
l ion of this book was published under the ti lie ··An ln- MICROSOFT BASIC DECODED ANO OTHER MYS· THE CP/M HANDBOOK (with MP/M)-by Rodnay Zaks. 

TERIES- -by James Farvour. From the company that A complete guide and reference handbook lor CP/M - .~~~~~\ise.~s· Persona l and Business Computing ".) brought you TRS·BO DISK AND OTHER MYSTERIES. the industry standard in operat ing systems. Step-by­
Contains more than 6500 lines of comments for the dis­ step instruction for everything from turning on the 

MICROPROCESSOR INTERFACING TECHNIQUES assembled Level II ROMs and six addit ional chapters system and inserting the diskette to correct user 
-by Auslln Lesea & Rodnay Zaks-wili teach you how describing every BASIC subroutine, wilh assembly discipline and remed ial action for problem situations. 
to interconnect a complete system and interface it to language routines showing how to use them. Flow· This also includes a complete discussion of all ver­
alt the usual peripherals. It covers hardware and soft· charts for all major routines give the reader a rea l in· sions of CP/M up to and including 2.2. MPIM and 
ware skills and techn iques. includi ng the use and de· sight Into now the Interpreter works. BK1186 S29.50. • COOS. BK1187 $14.95.' 

sign of model buses such as the IEEE 488 or S·100. 

BK1037 $17.95.' 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

No C.O.D. orders accepted. All orders add S1 .50 for first book, S1 .00 each additional book, $10.00J'er book foreign airmail. Please allow 4·6 weeks for delivery. Questions 
regarding your order? Please write to Customer Service at the following address. Use the order car in this magazine or itemize you r order on a separate piece of paper and 
mail io 80 Micro Book Department • Peterborough NH 03458. Be sure to Include check or detailed credit card information. 

For Toll Free Ordering Call 1-800-258-5473 
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NANOS SYSTEM 
REFERENCE CARDS 

For Models I, II, Ill and color computer 
Al last! No more flipping lhrough lhe pages of lhe 
Basic manual' No more working lhrough lhe maze ol 
machine language instruc110ns! These cards com­
plelely summari ze the Bosic ond Assembler manuals ' 
FEATURES INCLUDE: 
memory map. eyeball 9raph lcs. malh 1nsl ruc11ons. 
basic commands. siore 1ns1ruc1ions, basic fu nc lions. 
load instrucl ions. basic slatements. move instruc­
l ions. special keys. exchange ins1ruc1ions. prin l us ing 
examples. shif t 1nstruc1 ions. bas ic spec ial characters, 
compare 1ns1ruclions, bas ic and assembler messages 
and codes. bronch lnslructlons, basi c fac1s. dala 

INSIDE LEVEL II -For machine language program· 
mers. This is a comprehensive reference quide to the 
Level II ROMs, allowing easy ut ilization of the 
sophist icated routines they contain. It concisely ex· 
plains set-ups, calling sequences, variable passage 
and 110 routines. Part II presents an entirely new com· 
posite program structure which unloads under the 
SYSTEM command and executes in both BASIC and 
machine code with the speed and efficiency of a com· 
piler. Specia l consideration Is given to disk systems. 
BKt183 St5.95. ' 

9?·80 ASSEMBLY LANGUAGE PROGRAMMING­
BK1 177 - by Lance A. Leventhal. This book thoroughly 
covers the Z·80 instruction set, abounding In simple 
programming examples which Illustrate software de· 
velopment concepts and actual assembly language 
usage. Features Include Z·80 110 devices and Interfac­
ing methods, assembler convent ions, and compari· 
sons with 8080A/8085 Instruction sets and interrupt 
structure. $16.99. • 

6809 
6809 MICROCOMPUTER PROGRAMMING AND 
INTERFACING - by Andrew C. Staugaard, Jr. Gatl ing 
Involved with Tandy's new Color Computer? If so, this 
new book from the Blacksburg Group will allow you lo 
exploil the awesome power of the machine's 6809 
microprocessor. Detailed lnformal ion on processor ar­
chitecture, addressing modes, regisler operalion, dala 
movemenl , ar ilhmetic log ic operalions, 1/0 and Inter­
lac ing is provided , as well as a review section at the 
end of each chapler. Four appendices are Included 
covering the 6809 inslructlon sel. speciflcal ion sheets 
of lhe 6809 family of processors. olher 6800 series 
equipmenl and lhe 680916821 Peripheral lnlerface 
Adap1er. This book is a musl for lhe serious Color Com· 
puler owner. BK 1215 S13.95.· 

al ter alion inslruclions, reserved words. 110 ins lruc· 
l ions. ROM rout ines, complele characler char! wilh 
graphics and space-compression codes. hex-dee 
char!. control code cross-reference, assembler in· 
slruclions commands and opera1ors. screen line 
la you l. edi lor commands & subcommands. condition 
code easy access 
Designed as a foid·up, accordion·styie card, fi ls In your 
pockel. Panels organized for optimum speed for 
reference. 
Model I: Basic only FC1001 
Model I: BASIC and Assembler FC1002 
Model II: BASIC and Assembler FC1005 
Model Ill: BASIC only FC1004 
Model Ill : BASIC and Assembler FC1003 
Color: BASIC and Extended FC1006 
Apple II: BASIC only FC1007 
Apple If: BASIC&6502 FC1008 

$2.95 
$4.95 
$5.95 
$3.95 
$5.95 
$4.95 
$3.95 
$4.95 

ZBO 
TRS·80 ASS EMBLY LANGUAGE-by Hubert S. Howe, 
Jr. This book incorporates into a single volume al l the 
perlinent facts and information you need to know to 
program and enjoy the TRS-80. Included are clear 
presentations of all inl roductory concepts, completely 
tested pract ica l programs and subroutines. details of 
ROM and RAM and disk operating syslems, plus com· 
prehenslve tables, charts and appendices. Suitable for 
the first lime user or more experienced users. BK1217 
$9.95. ' 

PROGRAMMING THE Z·80-by Rodnay Zaks. Here Is as· 
sembly language programming for the Z-80 presented as 
a progressive, step-by-step course. This book is both an 
educalional lext ancl a self-contained reference book, 
usefu l to both the beginning and lhe experienced pro­
grammer who wish to learn aboul the Z·80. Exercises to 
test the reader are Included. BK1122 $15.95. • 

M/CROCOMPUTING COOING SHEETS Microcom· 
puting 's dozen or so programmers wouldn 't lry to work 
wi thoul l hese handy scratch pads, wh ich help prevenl 
l he little errors that can cost hours and hours of 
programming time. Avai lable for programming is 
Assembly/Machine Language (PD 1001), which has col· 
umns for address, instrucl ion (3 bytes], source code 
(label, op code, operand) and comments; and for 
BASIC (P01002) which is 72columns wide. 50 sheel s to 
a pad. $2.39. • 

ALL NEW FOR 80 OWNERS ENCYCLOPEDIA FOR THE TRS-80* 
ENCYCLOPEDIA FOR THE TRS·SO• ' is lhe newesl per­
iphera l for your microcomputer. This ten.volume refer· 
ence series contains programs and art icles espec ially 
selected 10 ex lend lhe documenlalion Iha I comes with 
lhe TRS·80. Volumes of the Encyclopedia are being 
issued one·at-a ·time. approx imale ly six weeks apart. 
This means that each new volume will reflect the lalesl 
developments in TRS-80 microcompul ing. Encyclo· 
pedia for the TRS·80 is ava i lable in two edilions. The 
detux'J) COLLECTOR'S EDITION has a handsome green 
and b~ ack hard cover with a dusl jackel. A so fl cover 
edition is also avai lable. 
To orde• single hard cover volumes ol lhe Encyciope· 
dia please specify: 
Volume 1 
Volume2 
Volume3 
Volume4 
Volume 5 
Volumes 
Volume7 
Volumes 
Volume9 
Volume 10 

ENS101 
ENe102 
ENS103 
ENS104 
ENS105 
EN8106 
ENS107 
ENS10S 
ENS109 
ENS110 

$19.95 . 
$19.95• 
S19.95• 
s19.95· 
$19.95. 
s19.95• 
s19_95• 
s19_95· 
s19.95• 
$1 9.95. 

To order single sofl cover volumes ol l he Encyc lopedia 
please specify: 
Volume 1 
Volume2 
Volume3 
Volume4 
Volume5 
Volumes 
Volume 7 
Volumes 
Volume 9 
Volume 10 

ENSOS1 
ENSOS2 
ENSOS3 
ENSOS4 
ENSOS5 
ENSOS6 
EN8087 
ENSOS8 
ENSOS9 
ENaogo 

$10.95. 
$10.95. 
$10.95• 
s10.95· 
s10.95· 
$10.95. 
$10.95. 
$10.95. 
s10.95• 
$10.95· 

ENCYCLOPEDIA 
FOR THE TRS-80* 
A lotltJ'\' Ol ldelUI tn lorlNll lO!\ 

toty«if TRS-a> 

SPECIAL INTRODUCTORY OFFER 

Order the entire set of the Encycloped ia 
for the TRS­80 and receive the ten lh vo l· 
ume FREE! 

10 Volume deluxe hard cover COLLEC· 
TOR'S EDI TION, a $199.50 value. EN8100 
$164.00 postpaid 

10 Volume sofl cover edit ion, a $109.50 
va lue. EN8080 SS3.00 postpaid 

ENCYCLOPEDIA LOADER is the software companion 
lo lhe Encyclopedia for lhe TRS­80. Th is spec ial series 
of casselles wi ll allow you to loac selecled programs 
from lhe Encyclopedia inslanlly. Hours of keyboarding 
l ime and the aggraval ing search lor typos Is elim inal · 
ed by using lhe Encyclopedia l oader. 

Encyclopedia Loader for Volume I o f I he Encyc lopedia 
of lhe TRS·80 is available at a Special Introduc tory 
Price of S12.95 (a S14 .95 value) . To take advantage ol 
th is offer specify: 

El 800111 S1 2.95' 

Additional Encyclopedia Loaders wi ll be available as 
each volume of lhe Encyclopedia for lhe TRS-80 Is 
issued. To order specify Encyclopedia Loader: 

Volume2 
Volume3 
Volume4 
Volumes 
Volume6 
Volume7 
Volume a 
Volume9 
Volume10 

EL8002 
EL8003 
EL8004 
EL8005 
EL8006 
EL8007 
EL8008 
EL8009 
EL8010 

SPECIAL OFFER 

$14.95. 
$14.95. 
$14.95· 
$14.95 . 
$14.95. 
$14.95 . 
$14.95. 
$14.95 * 
$14.95. 

All 10 Volumes of ENCYCLOPEDIA LOADER™ · 
ASU9.50 nlue 101 only St t9.97 

El.8000 St t9.97 

bhipp lno ln dudedl 

No C.0 .D. orders accepled. All orders add $t.50 for .firs! book. $1.00 each addilional book, $10.00 per book forelqn airrryail. Please allow 4·6 weeks lor del ivery. Ques lions 
regarding your order? Please wnle lo Cuslomer Servoce at the fo llowing. address. Use lhe order card on !his magazine or itemize your order on a separale piece of paper and 
ma1l 10 80 Micro Book Deparlmenl • Peterborough NH 03458. Be sure to on clude check or detailed credil card information. 

For Toll Free Ordering Call 1-800-258-5473 
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INTRODU CTION TO TRS-80 LEVEL II BASIC AND 

COMPUTER PROGRAMMING -by Michael P. Zabin·
Basic &Pascal ski. Wrillen by an experienced educator. lhis is the 
book lor those beg inners who want lo learn about com· 
puters withoul having to become an expert. It has prac· 
tlcal programs. useful line-by-line comments, excel· 
1en1 llowcharts accompan ied by line numbers and over 
200 exercises which help the reader assess progress, 
reinforce comprehension. and provide valuable prac­
tical experience. BK1219 $10.95.· 

50 BASIC EXERCISES-by J. P. Lamoilier Tnis book is 
struclured around the idea lhat !he best way 10 learn a 
language is through actual practice. It conta ins 50 
completely explained exercises: statement and 
analysis ol lhe problem. llowcharts. programs and ac· 
tua l runs. Program subjects include ma1hema1ics. 
business, games, and operations research , and a1e 
presented in varying levels o l difl icully. This lormal 
enables anyone lo learn BASIC rapidly, checking their 
progress at each step. BK 1192S12.95 •. 

PROGRAMMING IN PASCAL- by Peter Grogono. The 
compuler programming language PASCAL was the 
lirs1 language 10 embody 1n a coherent way lhe con ­
cep 1s of siructured programming , which has been 
delined by Edsger Dijkslra and C.A.R. Hoare. As such , 
1t 1s a landmark in the developmenl of programming 
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THE BASIC HANDBOOK -SECON D EDITION -by 
David Lien. This book is unique. II is a virtual 
ENCYCLOPEDIA ol BASIC. Wh i le not favoring one 
computer over anolher, ii explains over 250 BASIC 
wo rds, how to use tnem and alternate stralegies . If a 
compute1 does not possess lhe capabililies of a need· 
ed or specified word. there are often ways 10 ac· 
complish lhe same function by us ing another wo1d or 
combinalion of wo1ds . That's where the HANDBOOK 
comes in. II helps you get the most from your com· 
put er. be it a " t>o1tom-of-1he- li ne" micro or an oversized 
monsler. BK1174 S1 9.95 . ' 

LEARNING TRS-80 BASIC-by David A. Lien. Dr. Lien. 
who 1s lhe aulhor of THE BASIC HANDBOOK and the 
original Radio Shack LEVEL I USER'S MANUAL, has 
compi led a tut orial which includes portions of lhe 
original USER'S MANUAL, and most of LEARNING 
LEVEL II along wit h exlensive additions. 11 will com· 
pletely cover lhe TRS-80 Models I, II , 111, and 16 (sorry, 
no I I he colorer pockel compulers). II is, of course. wril· 
len m lhe easy learning slyle which readers of Or. 
L1en ·s books have come 1oenjoy. BKt175 S19.95. 

BASIC BASIC (2ND EDITION) - by James S. Coan. This 
is a textbook which incorporates the learning ol corn· 
puler programming using lhe BASIC language wilh lhe 
leaching ol malhematics . Over 100 sample prog rams 
illuslrate lhe techniques ol lhe BASIC language and 
every section is lollowed by praclical problems. This 
second edilion covers characler siring hand ling and 
the use ol dala Illes. BK 1026$11 .50. • 

BUSINESS SYSTEM BUYER'S GUIDE-By Adam Os· 
borne with Steven Cook. When you enler the market 
place of small business computers, you face a bewil· 
daring array of produc1s, prices, features and fables. 
This guide cuts through lhe jargon and unravels the 
1ask o f buying the righl computer system. This book 
provides solid Information on how lo delermine your 
needs, how to choose soHware and hardware lor all 
business applicalions. what to expect from vendors, 
what to avoid, and what questions you must ask. It also 
provides a wealth ol detailed inlormation on products, 
manufacturers, retailers and th e whole microcomputer 
market. BK 1229 $9.95 

SO YOU ARE THINKING ABOUT A SMALL BUSINESS 
COMPUTER- by Richard G. Canning and Nancy C. 
Leeper. For a well·organ ized manual on the process ol 
se lecting the right compuler system lor your smal l 
business, this texl can' t be excelled. Designed to in· 
troduce the novice In da1a and word processing 10 lhe 
real benellts of compulerizatlon, the book is filled with 
money· and lime-saving lips , photos ol equipmen t, 
lis1s ol suppliers. prices. e•planallons of computer ter­
minology, and helplul references to addit ional sources 
of informalion. Everyone con templating a first com ­
pu1er Installat ion should have this book . BK 1222 
s14 .oo· 

languages. PASCAL was developed by Nlk laus Wirlh 
1n Zurich : ii 1s derived from lhe language ALGOL 60 bul 
is more powerful and easier to use. PASCAL 1s now 
widely accepled as a useful language lhal c an be elfl· 
clent ly implemenled, and as an excellent leaching 
tool. 11 does no1 assume knowledge ol any other pro· 
gramming language and therefore suitable for an in · 
troductory course. BK1 140 S12.!l5. • 

ADVANCED BASIC-Appl icalions including strings 
and Illes. coordinate georne1ry, area, sequences and 
series, simulat ion and graph ing and games. BKtOOO 
St1 .50 

INTRODUCTION TO PASCAL-By Rodn ay Zaks. A 
s1ep·by-s1ep iniroductlon for anyone wanting to learn 
lhe language quickly and complelely. Each concept Is 
explai ned simply and in a logical order. All fealures of 
lhe language are presented in a clear, easy-lo-under· 
sland formal with exercises to test the reader at the 
end of each chap1er. It describes bolh slandard 
PASCAL and UCSD PASCAL, lhe most widely used dia· 
lect for smal l computers. No computer or program· 
ming experience is necessary. BK 1189 Sl 5.95 

Moneymaking 
HOW TO MAKE MONEY WITH COMPUTERS-In 10 in· 
forrnat1on.packed chapters, Jerry Felsen describes 
more than 30 compuler-related . money-making, high 
profil. low cap11al lnvestmenl opportunities . 
BK1003 S15.00 ' 

HOW TO SELL ANYTHING TO ANY80DY-Accordlng 
to The Gvmness Book of World Records, the author, 
Joe Girard. is " the world 's grealest salesman. " This 
book reveals how he made a lortune- and how you 
can. too. BK7306 S2.25. • 

THE INC REDIBLE SECRET MONEY MACHINE- by 
Don Lancasler. A di f ferent kind ol "cookbook" from 
Don Lancas1er. Wan l to slash laxes? Gel lree vaca· 
lions? Win at investments? Make money from some­
lhing that you like to do' You 'll l ind this book essential 
lo give you the key Insider delalls of whal Is really In· 
volved in s1arting up your own money machine. BK 11 78 
$5.95. " 

SOME COMMON BASIC PROGRAMS- Published by 
Adam Osborne & Associates. Inc . Perfect lor non· 
technica l computerists req uirrng ready·to·use pro· 
grams. Business programs, plus miscellaneous pro· 
grams. Invaluable for the user who 1s not an experi· 
enced programmer. All will operate in lhe sland·alone 
mode. BK1053 $14.99 paperback. 

40 COMPUTER GAMES FROM KILOBAUD MICROCOM· 

Business 

THEORY Z-How American Business Can Meet the 
Japanese Challenge-by William Ouchi. Why are lhe 
Japanese catching up and su rpassing Americ an ln· 
dustr ial productivity? Whal allows Japanese In­
dustrialists to offer guaranteed lifetime employmenl 
10 lheir workforce? This book will help you understand 
lhe Theory Z managerial philosophy and its impllca· 
t ions lor the American corpora le future. Examples are 
given ol the American Industrial gianis already 
operaling under Z-style management, and lhe impact 
ol lhis style on lhe quali ly ol their executives and 
wo rkers Is explored . A must tor lhe alert businessman. 
large or small. BK t226 S12.95" 

ANNOTATED BASIC-A NEW TECHNIQUE FOR NEO· 
PHYTES.-BASIC programming was supposed lo be 
simple-a beg inner's programming language which 
was so near 10 English lhal is could be easily 
unders lood. Bui , In recen t years, BASIC has become 
much more powerful and I he ref ore much more dlfl1cull 
to read and undersland. BASIC simply Isn't basic 
anymore. 

Annorared BASIC explains the complexitoes ol 
modern BASIC. 11 includes complel e TAS-80 ' Level II 
BASIC programs 1ha1 you can use. Each program is an· 
notated to explain in step-by-slep lash•On the wo1~1ngs 
of 1he program. Programs are flowcharled 10 assisl 
you 1n lollowrng 1he operational sequence. And-each 
chap1er includes a description ol lhe new conc ept s 
which have been introduced. 

Anno tated BASIC deals wllh the hows and whys ol 
TRS-80 BASIC programming. How 1s a program put 
together? Wh y is it writlen lhal way? By observing lhe 
programs and following lhe annotation. you can devel · 
op new techniques to use 1n your own programs-or 
modily commercial programs lor your specific use 
Annotated BASIC Volume t BK7384S10.95 
Annotaled BASIC Volume 2 BK7385 S tO 95 
Order Bolh Volumes and Save! BK738402 $18.95 

Games 
CAPTAIN 80 BOOK OF BASIC ADVENTURES-by Rob· 
en liddil. This book conlains 18 o l lhe mosl popular 
Adventure programs available today; all in one easy lo 
read book wilh list ings ready 10 be keyed in to your 
computer. This unique book also contains an ADVEN· 
TURE GENERATOR program, not available lrom any 
olher source. This genera1or program will actually 
wri1e anolher BASIC ADVENTURE PROGRAM! Al· 
though specifically wrillen tor lhe TRS-80 Model I & Ill, 
lhese programs are adaplable lo o lher compulers us· 
Ing Microsoll BASIC. BK 1240 S 19.95 . 

PUT/NG-Forty games In all In nine diflerenl calegories . 
Games for large and small systems. and even a section 
on cal culalor games. Many versions ol BASIC used and 
a wide variety of syslems represented. A musl for the 
serious computer gamesman. BK7381 S7 .95. • 

BASIC COMPUTER GAMES-Okay. so once you gel 
you r compu1er and are running in BASIC. lhen what ' 
Then you need some programs in BASIC, !hat 's whal. 
This book has 101 games for you lrom very simple 10 
real buggers. You gel lhe games. a descriplion o l lhe 
games. the 11s1Lng 10 pul in your compuler and a sam· 
pie run to show you how they work. Fun. Any one game 
will be worth more than the price ol the book for the fun 
you and your family will have with it. BK1074 S7 .50.' 

MORE BASIC COMPUTER GAMES - Edited by David 
H. Ahl. More fun in BASIC! 84 new games from the peo· 
pie who broughl you BASIC Compurer Games . Jn. 
eludes such lavorites as Mlno1aur (ballle lhe mylh ical 
beasl) and Eliza (unload your troubles on lhe doctor al 
bargain rates) . Comple1e w llh game descrip1ion. liSI · 
ing and sample run . BK 1182 $7.50. · 

WHAT TO DO AFTER YOU HIT RETURN -PCC's firs! 
book o l compule r games ... 48 diflerenl compuler 
games you can pl ay in BASIC .. . programs. descrip· 
lions and many illustrations. Lunar Landing , Ham· 
murabi , King, C1vel 2. Oubic 5, Taxman. Sia< Trek. 
Crash, Market , elc . BK1071 $16.50 ' . 

No C.0.D. orders accepled. All orders add Sl .50 lor first book, St.00 each add itional book, $10.00 per book loreign airmail . Please allow 4·6 weeks for delivery. Questions 
regarding your order? Please write to Customer Service at the following address. Use the order card in this magazine or itemize your order on a separate piece of paper and 
mail to 80 Micro Book Departmen1 • Peterborough NH 03458. Be sure 10 include check or delailed credil card information. 

For Toll Free Ordering Call 1-800-258-5473 
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TUTORIAL 

Make your programs invisible. 

To Baffle a Pirate 


Randy Hawkins in the upper right corner sig· many users to copy, change, 
6214 Hidden Cove nals a bad load. You must list or and understand. Enhance this 
Corpus Christi, TX 78412 

A

run a CLOADed program to image by disabling the Break 
check for a bad load, and the key with a POKE 16396,23. To 
List method does not detect prevent listing the program, 

dd a couple lines to your misspelled words or substituted POKE 16863, 195: POKE 16864, 

Basic program and a ma· keywords. You can assign a 114: POKE 16865,0. Include the 
chine-language routine to high name of up to six characters to proper On Error GOTO state· 
memory, and you can load and your Basic program; no more men! in your program; if an error 
execute any Basic program with single letters or numbers repre· turns up, you can catch it rather 
the System command in Level II. sent your programs. than returning to a Level II error 

Checksums are calculated Your newly revised program message. That would give the 
and compared periodically for will look like a machine-Ian· whole secret away! 
System tapes; the " C" message guage program, impossible for You need a machine-language 

routine in high memory to 
establish a new Save command 

0 CLS : PRINT'SAVE COMMAND IS BEING ACTIVATED ••• • 

10 REH SET MEMORY SIZE TO 32600 
 in Level II. Whe.n activated, this 
20 POKE16561 , 88: POKE16562, 127 : CLEARS O 

30 REH 
 routine saves your Basic pro· 
4 0 REH READ STARTING ADDRESS IN HEX 

se READ ST$ : FORI•lT04:A$(I) • Ml0$(ST$ , ! ,l ) 
 gram on tape in a format read· 
60 A( l) • ASC(A$( I)) - 48+7'(A$ (I) >" 9 " ): NEXT! able by the System command. 70 ST = 4096*11(1) + 256*A(2) + l6*A(3) + A(4) 

80 REH 
 First, type in Program Listing 1 to
90 REH READ MACHINE CODE INSTRUCTIONS 

100 REH /\ND POKE INTO HIGH MEMORY LOCATION 
 load the machine-language in· 
110 READ IS:IFIS= " ENO"THEN400 

120 FORI=lTOLEN( l$)STEP2 
 structions into high memory. You 
130 AS(l) • HIDS(IS ,I,l) : A$(2)•HID$(I$,I+l , 1) 

140 FORJ • 1T02 :A(J) =ASC(/\$(J)) -48+7• (A$( J) >'9') : NEXTJ 
 do not have to reserve memory 
150 POKEST , A(l) *16+11( 2) :ST=ST+l:NEXTI : GOT0110 

160 DATA 7F5F, 21F37FCD/\728CDB31B 
 with the memory size question; 
170 DATA B7C2191AD7C26C7P06063620 the program automatically does 180 DATA 23 10F8Af'CDl202CD8702 2A/\7 

190 DATA 40D72B3E55CD640206067ECD 
 this in line 20. The source code 
200 DATA 64022310F9ED5BF9402A/\440 

210 DATA 3E3CCD6402064078CD64020E 
 for the same routine is in Pro­
220 D/\T/\ 007DCDEB7t"7CCDEB7F7E23CD 

230 DATii EB7FE5373FED52El280810Fl 
 gram Listing 2. Although written 
240 DATii 79CD640218D61002180611FCD 

250 DATii EB7Fl0FB79CD6402 3 E78CD64 
 for a 16K machine, it could easily 
260 DATA 022A/\44023232323237DCD64 

270 DAT/\ 027CCD6402CDF80 1C3l91 AF5 
 be modified for any size. 
280 DATA 814FF1CD6402C950524F4752 

290 DATA 4140294 E414D4500, END 
 Save Program Listing 1 on 
300 REM tape (using the CSAVE "S" com· 400 REM SET UP " SAVE" COMMAND 

410 POKE 16801,95: POKE 16802,127 

420 PRINT:PRINT:PRINT " AFTER ADDING THE SPECIAL LINE 0 TO YOUR PR 

OGAAll , 

TYPE "CHR$(34) " SAVE"CHR$(34)" AND PRESS ENTER . AT THE 

PROMPT , TYPE IN A SIX CHARACTER OR LESS PROGAAH NAME, 
 The Key BoxPREPARE THE CASSETTE TO RECORD , ANO PRESS ENTER . TO" 

430 PRINT"LOAD THE PROGRAM , USE THE SYSTEM COMMAND. AFTER 

LOADING, ENTER A SLASH TO BEGIN NORMAL BASIC EXECUTION . ":PRINT:P 

RINT Basic Level II 

Model I or Ill 
16K RAM Program Listing 1 

mand). Run the program, and see 
on the CRT verification that the 
Save command is ready. If you 
have some kind of error, recheck 
the listing. 

Add these two lines of code at 
the beginning of the Basic pro· 
gram: 

OREM............ .... ............ . 

1 ST= PEEK (16546) + 256"PEEK(16549) 

+ 5:FOR I = ST TO ST + 29: READ X : 
POKE 1.X: NEXT I: DATA 206,248,26,35, 
34 ,249,64 ,42, 167,64 ,54,62,35,54 ,65, 
35,54 ,78 ,35, 175, 119 ,42 , 167 ,64 ,62 , 
13,43,195,1 29,26: DELETE 1 

Double check the numerical en· 
tries in the Data statement of 
line one, and enter Run. You 
must use line zero, REM (not the 
apostrophe shorthand), and ex­
actly 30 periods. After running, 
do not be alarmed when listing to 
see strange symbols and screen 
action at line zero. Do not try to 
edit line zero once ii is set up. 

These two lines POKE a ma· 
chine-language routine into the 
unused area behind the REM 
command of line zero. The rou· 
tine jumps into ROM where the 
Basic Run command should 
have sent the computer. The 
starting point of this routine will 
be entered as the execution 
point for the System copy of the 
program. When you enter a 
slash at the "? prompt of the 
System procedure control trans­
fers to our new routine, which in 
turn begins a Run. The source 
code for the routine POKEd into 
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00010 
00020 
00030 
00040 
00050 
00060 
00070 
00080 
00090 
00091 
00092 
00093 
00094 
0009S 
00096 

41A l 00100 
41Al SF7F 00110 
7FSF 00120 
7F5P 21F37F 00130 START 
7F62 CDA728 OO l U 
7F65 CDBJJB 001S0 
7F68 B7 00160 
7F69 C2191 A 00170 
7F6C 07 00100 ONE 
7F6D C26C7F 00190 
7F70 0606 00200 
7F72 3620 00210 TWO 
7F74 23 00220 
7F7S lOFB 00230 
7F77 AF 00240 
7F7B CD1202 002SO 
7P7B CD87 02 00260 
7F7E 2AA740 00270 
7P81 07 00280 
7F82 2B 00290 
7P83 J ESS 0030 0 
7F8S CD6402 00310 
7F08 0606 00320 
7F8A 7E 00330 THREE 
7F8B CD6402 00340 
7P8E 23 003S0 
7F8F l0F9 00360 
7F9l ED5BF940 00370 
7F9 5 2AA440 0038 0 
7F98 3E3C 00390 FOUR 
7F9A CD6402 00 400 
7F9D 0640 00410 
7F9f 70 00420 
7FAO CD6402 00 430 

ORG 
DEFW 
ORG 
LO 
CALL 
CALL 
OR 
JP 
RST 
JP 
LO 
LO 
INC 
DJNZ 
XOR 
CALL 
CALL 
LO 
RST 
DEC 
LO 
CAL L 
LO 
LO 
CALL 
INC 
DJNZ 
LO 
LO 
LO 
CALL 
LO 
LO 
CALL 

00440 
00450 
00460 
00470 
00480 
00490 
00500 
00510 
00520 
00530 
00540 
00550 
00560 
00570 
00580 
OOS90 
00600 
00610 
00620 
00630 
00640 
00 650 
00660 
00670 
00680 
00690 
00700 
00710 
00720 
00730 
007 40 
007S0 
00760 
00770 
007 80 
00790 
00800 
0081 0 
00820 
00830 
00040 
00850 
00860 
00870 
00880 
00890 
00900 
00910 

ERRORS 

FIVE 

SIX 

SEVEN 
EIGHT 

NINE 

CHKSUH 

NAME 

LO 
LO 
CALL 
LO 
CALL 
LO 
INC 
CALL 
PUSH 
SCF 
CCF 
SBC 
POP 
JR 
DJ NZ 
LO 
CALL 
JR 
DJNZ 
JR 
XOR 
CALL 
DJNZ 
LO 
CALL 
LO 
CALL 
LO 
INC 
INC 
INC 
INC 
INC 
LO 
CALL 
LO 
CALL 
CALL 
JP 
PUSH 
ADD 
LO 
POP 
CALL 
RET 
DEFH 
DEFB 
END 

c ,o ; ST ART CH ECK SUM 
A, L ; TOTAL IN C REG 
CHKSUH 
A , H 
CHKSUH 
A, (HL) 
HL 
CHKSUM 
HL 

HL , DE ; CHECK FOR E11D 
HL 10F PROGRAM 
Z ,SIX 
FIVE 
A, C ; OUTPµT C REGISTER 
0264H ; (CHECK~UH TOTAL) 
FOUR 
SEVEI! 
NINE 
A 
CH KS UM 
EIGHT 
A, C ; END pF PROGRAM ••• 
0264H ;SEND FINAL CHKSUM 
A , 78~ ; ENT RY POINT CODE 
0264H 
HL , ( 40A4 ) 
HL EXECUTE ADDRESS 
HL IS AT START OP 
llL BASIC PROGRllH 
llL PLUS S BYTES 
HL 
A, L 
026411 
A, H 
0264H 
0 1 F8H STOP CASSETTE 
1Al9H GO TO READ Y 
AF SUBROUTINE TO 
A, C COMPUTE CHKSUM 
C,1\ AND OUTPUT BYT E 
/IP IN A REGISTER 
0 26 411 

' PROGRAM NA.HE' 
0 
1Al9H 

line zero is in Program Listing 3. 
CLOAD and run the special 

Save activator you typed in from 
Program Listing 1. You should 
see the message indicating that 
all went as planned and the 
Save command is ready. Type 
New to clear that program out of 
memory, and run the demon· 
stration program in Program 
Listing 4; it already contains 
lines zero and one. Line zero will 
be altered and line one will be 
deleted. Run t ~e program once 
to see it operate as a normal Ba­
sic prog ~am . Now type the word 
Save a'nd enter. The TRS-80 
prompts you for a program 
name. You can enter up to six 
characters to identify the pro· 
gram (call th is program Demo). 
Before pressing Enter, set the 
cassette to record the new pro· 
gram just as in a normal CSAVE 
operation. You might save a sec· 
ond copy ir] case of a bad copy, 
but there is no verif icat ion like 
CLOAD? when using th is step. 

You can either turn off the 
computer or type New and re­
move your program. Rewind the 
tape and press play. Type 
System and at the ·? prompt, 
enter Demo. At the second •? 

SYSTEM - SAVE ROUTINE FOR BASIC 
BY 	 RANDY HAWKINS 

6214 HIDD~N COVE 
CORPUS CHRISTI , TX 

THIS ROUTINE STORED IN HIGH 
MEMORY WILL BE ACTIVATED BY 
THE COMMAND " SAVE" AND STORE 
A BASIC PROGRAM ON TAPE IN A 
FORMAT THAT CAN BE READ BY THE 
SY ST EH COM MAim • I f ENTERED AS A 
SYSTEM TAPE , YOU HUST FIRST SET 
MEMORY SIZE? AT 32600 . 6/ 6/ 81 

411\lH ; RED IRECT "SAVE" 
START ; COMMAND TO START 
7FSrH 
HL , NAME ;M ESSAGE •PROGRAM 
28A7H ;NAME" TO SCREEN 
1BB3H ; INPUT NAME 
A ; IF BREAK ••• 
NZ , 1Al911 ;GO TO READY 
10H 
t~Z , ONE 
B, 6 ; FOLLOW INPUT 
(H L) , 20H ; WITH 6 
HL ; BLANKS 
1'WO 
A 
02 1 2H ; DEFINE DRIVE 
0287H ; WRITE LEADER 
HL , ( 40A711) 
lOH 
HL 
A, 5SH ;WRITE SYNC BYTE 
0264 H 
B,6 
A, (HL) ; WRITE PILE NAME 
026411 
HL 
THREE 
DE, (40P911) ;END ADDRESS 
llL , (40A411) ; START ADDRESS 
A, 3Cll ;DATA HEADER CODE 
026411 
B, 40H ; SAVE 64-BYTE BLOCK 
A, B 
0264H 

7FA3 0E00 
7fA5 70 
7Fl\6 CDEB7F 
7FA9 7C 
7FAA CDEB7f 
7FAD 7E 
7FAE 23 
7FAF CDEB7F 
7FB2 ES 
7 FB3 37 
7FB4 3F 
7FB5 ED52 
7FB7 El 
7FB8 2808 
7FBA lOPl 
7FBC 79 
7FBD CD6402 
7FC0 1806 
7FC2 1002 
7 FC 4 1806 
7FC6 AP 
7FC7 CDEB7F 
7FCA l OFB 
7FCC 79 
7 FCD CD6402 
7FDO 3E78 
7FD2 CD6 40 2 
7FDS 2AA440 
7FD8 23 
7FD9 23 
7FDA 23 
7FDB 23 
n·oc 23 
7FDD 70 
7FDE CD6402 
7FE l 7C 
7 FE2 CD6 4D 2 
7FES CDFBB l 
7FE8 C3 191A 
7FEB PS 
7FEC Bl 
7FED 4F 
7FEE Fl 
7FEF CD6402 
7FF2 C9 
7FF3 SO 
7FPP 00 
1 Al9 
00000 TOTAL 

Program Listing 2 

prompt type a slash and press 
Enter. The program shou ld f ill 
the screen with the graphics 
demonstration just as it did us· 
ing the Run command a few mo· 
ments before. 

Because of the lack of a verifi­
cation command, do not com­
pletely abandon the CSAVE com­
mand. During development of a 
new program, CSAVE the pro­
gram as it changes. CSAVE aver· 
lfied final copy and prepare a 
System-readable copy using the 
Save command for everyday use. 

The start ing address of the 
program is permanent ly stored 
on tape. Different TRS·80 mod­
els use different starting points 
for the beginn ing of a Basic 
program; a program you have 
saved on your Model Ill will 
probably not work on a fr iend's 
Model I. Disk systems alter the 
starting address also. However, 
any tape you prepare on your 
TRS·80 should always work on 
your TRS-80, and any identical 
TRS-80's. • 

Randy Hawkins, a chemical 
engineer, uses his TRS·80 tor 
entertainment, personal and 
educational applications. 

OD100 
0Dll0 START BASIC EXECUTION ROUTINE 
001 20 BY RANDY HAWKINS 
00130 6214 llIDDEN COVE 
OD140 CORPUS CHRISTI, TX 
09150 
00 1 60 THIS IS THE ROUTINE WHICH IS 
00170 POKED INTO THE REM STATEMENT 
0 0180 AS OUTLI NED IN THE ARTICLE . 
001 90 WHEN EXECUTED AT THE SYSTEM 
00200 "SLASH" ENTRY , A NORMAL BASIC 
00210 RUN COMMAND IS ENTERED AND 
OD220 ACTIVATED . 6/6/81 
00230 

42EE 00240 ORG 42EEH ; START ADDRESS 
42EE CDF81A 002 SO CALL l AF0H ; ROH ROUTINE 
42Fl 23 00260 INC llL 
42F2 22F940 00270 LO ( 40P9H) , HL ; END OP PROG 
42FS 2AA740 00200 LO HL , (40A7H) :BUFFER ADD . 
42F8 3652 00290 LO (HL), ' R' 
42FA 23 00300 INC llL 
42FB 36SS 00310 LO (HL), ' U' 
42FD 23 00320 INC HL 
42FE 36 4E 00330 LO (HL) , ' N' 
4300 23 00340 I NC HL 
4301 AF 003SO XOR A ;ZERO BYTE 
4302 77 DD360 LO (HL) , I\ 
43D3 2AA74 0 D0370 LO UL , (40A7H) 
43D6 JEDD 00300 LO A, 13 
4308 2B 00390 DEC !IL 
4309 C38l lA 00400 JP lA01H ;ROM ENTRY POINT 
0000 00410 END 
00000 TOTAL ERRORS 

Program Listing 3 

0 REH • ••••• • •• • • • • • ••• • • • •• • • , • • ••• 

l ST=PEEK( l6540)+2S6•PEEK(l6S49)+5 : FORI • STTOST+29 : READX : POKEI , X: 

NEXTI: OATA205 1 248,26 , 3S ,34,24 9 , 64 , 42 , 167 , 64,54,82 , 35 , S4,8~ , 35 , 54 
, 78 ,3 5 , l75 , ll9,42,l67,64,62 ,1 3,43 , 195 , 129 , 26:DELETE1 
10 CLS : POKE16396 , 23:REH TO DISABLE THE BREAK KEY 
20 FORZ• l T03 : FORI• l 5360T016383STEP6 4 
2S K= l 28+RND(63) 
JD FORJ •0T06 3:POKEI+J, K:NEXTJ 
JS K• l28+RND(63) 
40 I=I+64:FORJ s 63 TOOST EP- l:POKEI+J , K 
4 S NEXTJ , I , Z:POKE16396 , 20l 

Program Listing 4 
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UTILITY 

[ ,•-•'] 
LOAD 80 

A trace table to avoid a cluttered screen. 

Clean Up Your TRON/TROFF 


Arne Rohde 
Pilevej 31 

7600 Struer 
Denmark 

0 ne of the main advantages 
of Basic on the TRS-80 is 

the ability to write and test pro­
grams interactively. Programs 
can be run immediately after 
making changes to them, with· 
out going through compilation 
and linking phases. Develop­
ment time with Basic can be re­
duced significantly for smaller 

The Key Box 

Dis~ j:!aslc 

Mo ii 
48K'·f$~M 

programs compared to similar 
compiled languages. Yet , when 
programs become larger and 
the logic more complicated, the 
time required to test and debug 
becomes more significant, and 
the quality of the test ing tools 
available becomes more impor­
tant. The testing and debugging 
tools may be built into the lan­
QUage itself, or be available as 
separate packages which can be 
used as required. One of the fea­
tures built into Level II Basic on 
the TRS-80 is the trace facility. 

Program Tracing 

How often have you encoun­
tered an error in a Basic pro­
gram, but have been unable to 
determine the log ic flow from 
the values of the variables at the 
time the error occurred? When 
you rerun the program, you can 
either set on the Basic trace 
function with the TRON com­
mand or embed instructions in 
the program to give a simulated 
trace, possibly with variable 
values displayed. Both methods 
have one major disadvantage: 
Any screen display will be de· 
stroyed unless the trace com­
mands in the program direct t~e 
output to a printer. The Basic 
trace produces a mass of output 

unless carefully controlled with 
TRON and TROFF embedded in 
the program, especially in loops 
waiting for input with the IN­
KEY$ function . The screen will 
fill with trace information, and 
any operator prompt will be lost. 

·A more useful trace function 
for many of the errors encoun· 
tered during program develop­
ment would be one which main· 
tains a trace table in memory 
but only prints the results after 
the error has occurred. A trace 
function of this type is hidden 
during normal program execu­
tion ; no program changes are re­
quired to run with or without the 
trace funct ion. The disadvan­
tages of this approach, apart 
frorTJ the increase in execution 
time, are that the trace table is 
of limited length, and variable 
values normally will not be 
stored. If variable values are re­
quired during the run, instruc­
tions to list these can be embed­
ded in the program. 

Program Listing 1 shows a 
rout ine which can be used to 
maintain a Basic trace table in 
memory. Data from the trace 
table can be printed either with a 
single Basic line executed di· 
rectly from the keyboard, or with 
an error routine embedded in the 

program. An embedded routine 
can also be executed directly 
from the keyboard witt:J a GOTO 
line number. 

The routine was written for 
use with disk Basic; only a 
single line needs to be changed 
if it is used on a cassette-based 
system. The jump instruction in 
line 350 returns to DOS after in· 
itializi ng various pointers. For a 
tape"system, the address in th is 
instruct ion should return to the 
Basic Ready prompt. It was also 
written for a 48K system, with 
another routine resident from 
about FFOOH, hence the start 
address FEOOH. The start ad· 
dress can be changed (in line 
180) to any desired value, and 
the routine reassembled. The re­
location can be done manually, 
but the addresses in 12 of the in· 
structions will have to be 
changed. 

In disk operating systems, the 
routine is loaded before enter· 
Ing Basic; on entry to Basic, 
memory must be reserved for 
the routine. Alternately, after 
entering Bas ic, the rou t ine 
could be POKEd into memory. In 
tape systems the routine can be 
written as a System tape and 
loaded after powering up the 
system. Again, memory must be 
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reserved for the routine 
The trace table has room for 

10 entries. Unlike the built-in 
Basic trace, an entry will not be 
created for each command with­
in a line. Instead the line number 
is associated with an execution 
count; this count is used each 
time a command is executed in 
the same line as the previous 
command. The maximum exe­
cution count is 255, and any ex­
cess count will be lost. Thus sin­
gle-line loops will not fill up the 
trace table, whereas multi-line 
loops will have an entry for each 
line in the loop. When waiting 
for a 'key to be depressed, for ex­
ample, the construct 200 A$ = 
INKEY$:1 F A$ =" " THEN 200 
should be used instead of 

200 AS = IN KEYS 
210 IF AS =·· " THEN 200 

if the longest possible trace is 
desired. The latter will fill the 
table with line 200 and 210, the 
former will only have a single en­
try for line 200 with the remain­
ing nine still showing the pre· 
vious line numbers executed. An 
execution count greater than 
255 will still be shown with the 
value 255. 

Accessing Data 

There are two methods for ac­
cessing data in the trace table. 
One is to type in a single line 
when data is needed; the oiher 
is to embed the access routine 
in the program so it will be ex­
ecuted when an error occurs or 
when a GOTO to the line is exe­
cuted. For access from the key­
board, the address of the trace 
table must be known. As shown, 
it is resident from FE24H to 
FE41H, or - 476 to - 447 using 
the Basic method of addressing. 
Each entry in the table consists 
of three bytes, two for the line 
number and one for the execu­
tion count. The table can be 
printed w ith the line FOR 
I= - 476 TO - 449 STEP 
3:PRINT PEEK(I) + 256.PEEK 
(I+ 1);PEEK(I + 2):NEXT. 

For automatic access, the 
trace table address Is stored in 
the two bytes immediately pre­
ceding the routine entry point. 
The entry point can be found in 
the keyboard device control 
block at address 16406 and 
16407. The program lines re­
quired for implemen.ting an 

655021 ! = PEEK(l!-1·256 + PEEK(l!-2):1F 
1!>32767 THEN I!= I! - 65536 
65503 FOR I! = I! TO I! + 27 STEP 3:PRI NT 
PEEK(I!) + 256· PEEK(I! + 1); 
PEEK(I! + 2) ,:NEXT:ON ERROR GOTO 
O:END 

Line 10 will cause control to 
be passed to line 65500 if an er­
ror occurs in the program. Line 
65500 will first print the error 
nurnper and the error line num­
b!l r, :?ince the normal Basic error 
display has been suppressed. 
Line 65501 gets the routine start 
address from the keyboard de­
vice control block, and converts 
it to the required Basic format if 
it points to an address above 
32767. Line 65502 will use this 
address to get the start address 
of the trace table, again convert ­
ing it to Basic format. Line 65503 
will then print the actual trace 
table entries. If the routine is re· 
quired other than in an error 
trap, GOTO 65501 can be exe­
cuted from the keyboard. 

Lines executed directly from 
the keyboard and program lines 
with line numbers greater than 
65279 will not be traced because 
of routine coding. The four lines 
used for printing the table will 
therefore not appear in the trace 
table listing, even though the 
trace routine is active while they 
are being executed. 

Program Description 

The normal Bas ic trace 
routine is resident in read-only 
memory, and can not be modi­
fied to provide the required trace 
information. However, the inter­
preter calls a keyboarp scan 
routine immediately before exe­
cuting each statement and be­
fore checking for trace on or off. 
The keyboard scap' routine was 
a logical choice for inserting the 
trace code, with a check insert ­
ed to use the trace table only 
when a Basic program is exe­
cuting. The call to the scan rou ­
tine is found at address 101 EH; 
the return address on the stack 
should be 1021 H. Other infor­
mation has been put on the 
stack before getting to the 
keyboard routine, so the ad­
dress can be found at displace­

automat ic print of the table are: 

10 ON ERROR GOTO 65500 

65500 PRINT " ERROR" ;ERR/2 + 1;" 1N 
UNE":ERL,"TRACE TABLE ENTRIES:" 
65501 I!= PEEK(16406)+256. PEEK(16407): 
IF 1!>32767 THEN I! =l!-65536 

ment 14 from the current stack 
pointer value. The first state­
ment in a program is not ex­
ecuted beginning at address 
101 EH, and the line number will 

not appear in the trace table 
unless it contains multi ple 
statements. 

The address of the next com­
mand to be executed has also 

Program Listing 

00100 
00110 : KEYBOARD HlTERCEPT AND TRACE ROUTINE 
00120 :MAINTAINS TRACE TABLE FOR LINE NUMBERS < FF 

00130 ;TOGETHER WITH ONE-BYTE EXECUTION COUNT (MllX 

00140 : 
OOlSO :PROGRAMMED BY ARNE ROHDE, PILEVEJ 31, 
00160 :7600 STRUER, DENMARK, OCTOBER 1~80 
00170 
00180 ORG DFEOOH 
00190 !NTKYB EQU s :INITIALISE 

00200 LO HL, (4016H) : PRESENT ORI 

00210 EX OE,l:IL :ADDRESS TO 

00220 LO HL , KYBRUT :NEW ADDRESS 

00230 RST 24 :COMPl\RE DE, 

00240 J R Z ,CLRTAB :ALREADY ENT 

00250 EX DE , HL :BACK TO HL 
00260 LO (JPRET+l) ,HL :STORE IN RE 

00270 LO HL , KYBRUT : NEW KEYBOAR 

00280 LO ( 4016H) , HL : INSERT IN D 

00290 CLRTAB EQU s 
00300 LO HL , TRCTAB 
00310 LO (llL) ,0 : CL&AR TRACE 

I 

00320 LO DE , TRCTAB+l 
00330 LO BC , TRCTBE-TRCTAB - 1 

00 (65280) 

25S) 

FEOO 
FEOO 
KEYBD ROUTINE 
FEOO 
VER 
FE03 
DE 
FE04 

FE07 
HL 
FE08 
ERED 
FEOA 
FEOB 
TURN 
FEOE 

2Al640 
ADDR 

EB 

2l44FE 

or 

280A 

EB 
22A4FE 

2144FE 
D ROUTINE 
FEll 221640 
CB 
FE 14 
FE14 2124FE 
FEl 7 3600 

TAB 
FE19 ll25FE 
FElC DllDOD 
FElF EDBD 
FE2l C32D40 
OS 

FE24 
FE42 
OF 3 BYTES 
PEJF 
E NO 

FE42 

FE42 24FE 

BRUT 


FE44 
FE44 21DED0 

IN STACK 

FE47 39 

FE48 SE 

FE49 23 

FE4A 56 
FE4B 212110 
DR 
FE4E Of 
UE 
FE4f 203F 
ORE 
FE5l 210600 
E IN STACK 
FES4 39 
FESS SE 
FES6 23 
FE57 56 
FESS lA 
0 A 
FE59 87 

FE5A 2AA240 

FESD 2DOC 
TORE LINE 
FESF EB 
FE60 23 

ADDR 
FE6l 7E 
ND OF PROG 
FE62 23 
FE63 86 
ADDR • O 
FE64 282A 

FE66 23 
FE67 SE 

FE68 23 
FE69 56 
FE6A EB 
HL 
FE6B 
FE6B 7C 
F 
FE6 C JC 
279 
FE6D 2821 

FE6F EB 

00340 
00350 

00360 
00370 
00380 
00390 

00400 

00410 
00420 
00430 

LDIR 
JP 

' 
: TR/IC E TABLE 
TRCTAB EQU 
TRCTBE EQU 

TABLIN EOU 

:TABLE ADDRESS 
ORG 
DEFW 

402011 

S 
TRCT/IBT30 

TRCTBE-3 

TRCTBE 
TRCTAB 

~~:~: ;KEYBOARD INTERCEPT ROUTINE 
00460 KYBRUT 
00470 

00480 
00490 
00 500 
00510 
OOS2B 

00530 

00540 

D0S50 

00560 
00570 
00580 
DD590 
00600 

00610 

00620 

006 30 

00640 
00650 

00660 

00670 
00680 

00690 

00700 
00710 

DD720 
00730 
00740 

00759 STORLN 
00760 

00779 

00780 

00790 

EQU 
LO 

AOD 
LO 
INC 
LO 
LD 

RST 

JR 

LO 

ADD 
LO 
INC 
LO 
LO 

OR 

' LO 

JR 

EX 
INC 

LO 

INC 
OR 

JR 

INC 
LO 

INC 
LO 
EX 

EQU 
LO 

INC 

JR 

EX 

S 

HL,14 


HL,SP 

E ,(HL) 

HL 

D, (HL) 


HL,ID21H 


24 


NZ,DEBNCE 


l:IL , 6 

HL ,SP 

E, (HL) 

HL 

D, (H L ) 

A, (DE) 


ii 


Hf>, (40A2H) 


NZ ,STORLN 

DE,HL 
H~ 

ii, (HL) 

!IL 
(HL) 

Z ,OEBNCE 

HL 

E ,(!IL) 


llL 
O, (HL) 
OE,HL 

s 
A , H 

A 

Z , DEBNCE 

DE , HL 

:RETURN TO D 

: lD ENTRIES 

:CURRENT LIN 

: PRECEDES KY 

; RETURN ADDR 

:ADDR TO HL 
: LSB TO E 

;MSB TO D 

; EXPECTED AD 


: COMPARE VAL 


;NOT EQ , IGN 


;OLD HL V/ILU 


:ADDR TO DE 

:NEXT CHAR T 


;CHECK FOR 0 


;GET LINE NO 


: NON- ZERO , S 


:AODR TO HL 

; BYPASS NEXT 


;CHECK FOR E 


;CHECK NEXT 

: YES , IGNORE: 

;GET LINE NO 

;LINE NO TO 

:CHECK HSB•P 


; LINE NO >65 


; YES I IGNORE 


;LINE NO TO 


Program continues 
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Program con rin ued 

DE 
PE70 21\JffE 00800 LO HL , (TABL!N) I LAST L!NE N 

0 IN 
F£73 

TABLE 
OF 00810 RST 24 ; COMPARE DE, 

HL 
FE74 3A4lFE 00820 LO A , (Ti\B L IN+2) ; PRESENT COU 

NT 
! ' E77 2811 00830 JR Z , INCRPT ; INCREMENT R 
EPEAT COUN1' 
PE79 D5 00640 PUSH DE ; STORE LINE 

NO 
t'E'/A 21 27FE 00850 LD llL,TRCTM+3 : MOVE T1\BLE 

LEFT 
PE7D ll24FE 00860 LO DE , TRCTllB 
PE80 011800 00870 w BC , TRCTBE - TRCTllB-3 
f'E83 EDBO 00880 LD1R 
f'E85 El 00090 POP l l L ; LINE NO 
FE86 223FFE 00900 LO (TABl,JN) ,UL ; STORE NEh1 N 
UMBER 
PE89 M' 00910 XOR II 
PE81\ 00920 INCRPT EQU s 
t' E811 JC 00930 INC II ; INCR COUN1' 
FE8B 2003 00940 JR 'l , DE:BNCE ; OVER MAX CO 
UNT 
PESO 3241PE 00950 (,Q ITABLIN+2) , A ; STORE NEW 
FE90 00960 DEUNCE BQU $ ; DEBOUNCE RO 
UTINE 
!'E90 1180 38 00970 LO DE , 388011 ; KEYBOARD AR 
EA 
FE93 213540 00980 LO HL , 4035H ; PREVIOUS VA 
l.UES 
FE96 00990 NXKY EQU s 
FE96 CB03 01000 RLC E ; 1'0 NEXT ADD 
R 
H9R P B 010rn RET M ; ~0 Clll\NGE , 

RETURN 
FE99 2C 01020 I NC L ; NEXT OLD VA 
LUE 
i'E9A l A 01030 LO A, (DE) ; GET KEYS 
FE9B AE 01040 XOR (!IL) ; COMP WITH P 
REVIOUS 
r'E9C 28F6 01050 JR Z, NXKY ; REPEAT IF S 
AftE 
l' E9E 0605 01060 LD B , 5 ; DELAY VALUE 

FEl\fi CD6 00 O 0107 0 CALL 00601l ;DELAY ROUTJ 
NE 
FEA3 C3E303 0 10 80 JPRET JP 03E3H ; CON1' lNUE KE 
YBOARD ROUTINE 

01090 : l1DDRESS CHA 
NGED BY lNlTL 
FEOO 01100 £ND lN'fKYB 
00000 l'OTAL ERRORS 

AT LAST! 
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been stored on the stack, and 
th is value will be found at dis­
placement six. If this address 
points to a byte containing 
binary zero, a new line is to be 
executed ; the line number wil l 
be fou nd at displacement th ree 
from the address. If the byte is 
non-zero, a new command with· 
in the current line is to be exe­
cuted, and the current line num­
ber will be found at location 
40A2H. 

Lines 190-350 in the routine 
are used for initialization, and 
are usually executed only once. 
A check has been made for inad­
vertent execution more than 
once, to avoid an endless loop. 
The current keyboard driver ad­
dress is compared to the routine 
entry point, and if identical no 
new address is stored in the 
keyboard device control block. 
Otherwise the trace routine 
start address is stored in the 
jump instruction JPRET; the 
current routine wil l be used after 
the trace routine has been ex­
ecuted. The trace table is then 
cleared, ready to accept trace 
informat ion , fo llowed by a jump 
to the DOS entry point (402DH). 
Th is address should be changed 
to 72H if the rout ine is used on a 
tape system. 

Trace Table 

The trace table itself is de­
fined in lines 380- 400, and con­
sists of 10 entries, each three 
bytes long. The first two bytes in 
each entry are the line number, 
the last is the execution count. 
The trace table could be defined 
with any desired ·number of en­
tries by changing the value in 
line 390, and reassemb ling the 
routine. More entries will require 
more storage and slow down ex­
ecution of Basic programs since 
the whole tab le is moved for 
each new line executed. The cur­
ren t line wil l always be in the 
last table entry, easing access 
to the table at a cost in execu­
tion t ime. A circu lar table with 
pointers cou ld have been used, 
but would have comp licated the 
table access logic. 

The keyboard intercept and 
trace routine starts with the 
label KYBRUT in line 460, and is 
preceded by the table start ad­
dress to allow easy relocat ion of 
the table. The stack is accessed 

to check for the return address. 
If th is is not equal to 1021 H the 
remainde r of the routine is 
skipped. The current execut ion 
address is then found at dis­
placement six in the stack. If 

this po ints to a non-zero byte the 
line number at 40A2H is used; 
otherwise, a check for end of 
program is made and the line 
number of the next line is found. 
Line numbers with the most sig­
nif icant byte equal to FFH wil l 
be ignored . Th is takes care of 
directly executed statements 
(line number FFFFH) and line 
numbers greater than 65279. If 
on ly directly executed state­
ments are to be ignored, line 765 
should be inserted with the 
statement AND L. If the current 
line number is equal to the last 
line number in the table then the 
execution count is incremented 
(unless it already contains the 
value 255). If the line numbers 
differ, the table is shifted left 
one entry, the new line number 
inserted in the last entry, and 
the execution count is set to 
one. 

Since the rout ine is inserted 
in the keyboard scan procedure, 
it was logical to try and fix key­
board debounce. The debounce 
routine is found in l ines 
970-1070. If you r system already 
contains an effect ive keyboard 
debounce rout ine these lines 
shou ld be deleted. These lines, 
together with the return jump in­
st ruction , cou ld also be used as 
an independent keyboard de­
bounce, and wi ll execute faster 
than the one in read-on ly mem­
ory if there is no change in key­
board status. 

Modifications 

The rout ine cou ld be modified 
to increase the execution count 
to a two byte value i f 255 as max ­
imum is too restrict ive. Modifi­
cations could also be made so 
only certain command types are 
traced, or so tracing cou ld be 
switched off under program 
control to save execution time. 
It should also be possible to in· 
elude sing le-stepping or slow 
execution, contro lled from the 
keyboard or by the program be­
ing executed. Note: The routine 
is for Model I; changes wi ll 
probably be requ ired to ru n on 
Model 111.• 
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Checksum 


listing. 
Generat ion 

UTILITY 

Take the tedium out of debugging. 

of checksums 
must be simple, uniform and 
consistent . The Checksum 
listing in Program Listing 1 com­
putes and displays a single 
checksum value for each pro­
gram line. It also generates the 
total of all checksums in each 
successive block of ten program 
lines. The main program lines 
may contain multiple state­
ments separated by a colon. The 
reader can then compare his 
checksums to those generated 
by the author of the program. 
They will show correct and in­
correct program lines. The act­
ual checksum value is the sum 
of the contents of all memory lo­
cat 1ons after the next-l i ne 
pointer and up to the f irst re-

LINE CHECKSUM 
100 801 
110 1071 
120 768 

130 1734 
140 1932 
150 1946 
160 2389 
170 1314 
180 2004 
190 2499 

BLOCK 1 16458 

HIT ENTER TO CONTINUE?_ 

Figure 1 

Howard F. Batie 
12002 Cheviot Drive 
Herndon, VA 22070 

Debugging long listings gets 
tedious whether you mind 

keying in listings or not. If you 
have a Model I or Model 111 Level II 
TRS-80, you can add this 
800-byte program to the end of 
any Basic program to hasten de­
bugging by producing check­
sums for the main program 

Address Contents Meaning 
17129 244 Next line 
17130 66 at 17140 
171 31 100 This line 
17132 0 Nr 100 
17133 132 CLS 
17134 58 
17135 153 DEFINT 
17136 65 A 
17137 206 
17138 87 w 
171 39 0 End of Line 
17140 3 Next line 
17141 67 at 17155 
17142 110 This line 
171 43 0 Nr 110 
17144 72 H 
17145 79 0 
17146 213 
17147 51 3 
17148 50 2 
17149 58 
17150 74 
17151 213 
17152 72 H 
17153 79 0 
17154 0 End of Line 

Table 1 

mark statement on each line. 
How do we find out what 

memory locations belong to 
each program line? Let 's use the 
short " Formula 80" Basic pro­
gram from the August 1981 

statements in compression 
code format where applicable 
(see " Mysteries of the Level II 
ROM ," 80 Microcomputlng , De­
cember 1980, p. 150). Each pro­
gram ends with 0. The check­

"How do we find out 

what memory locations 


belong to each program line?" 


issue as an example (Program 
Listing 2). Table 1 shows how 
the first two lines are stored in 
RAM on the Model I. 

The first two locations of 
each line point to the beg inning 
of the next program line. The fol­
lowing two memory locations 
specify the program line num­
ber. If the line number were 
greater than 255, then location 
17132 would contain the most 
significant byte of the line num­
ber. The succeeding memory lo­
cations contain the program 

The Key Box 

Basic Level II 
Model I or Ill 

sum value for line 100 of Listing 
2 is the sum of the contents of 
addresses 17131-17138. The 
checksum value includes the 
line number but not the next line 
pointer (17129- 17130). Thus the 
checksum value is independent 
of where the program line re­
sides in RAM . 

The Checksum listing should 
have high line numbers so the 
main program is not disturbed . 
The Checksum program in List­
ing 1 generates checksums for 
all program lines up to but ex­
clud ing the lines of the .Check­
sum program itsel f. Since 
Checksum appends the main 
Basic program listing and can 
run separately, it will not inter­
fere with the variables tables, 
string or array storage area or 
protected memory (If used). The 
Checksum program can use the 
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Selling 80 Mi­
cro will make mon­

ey for you. Consider the 
facts: 

Fact #1: Selling 80 Micro in ­
creases store traffic-our dealers 

tell us that 80 Micro is the hottest ­
sel ling computer magazine on the news­

stands. 
Fact #2: There is a direct correlat ion between 

store traffic and sales-increase the number of people 
coming through your door and you'll increase sales. 
Fact #3: Fact #1 + Fact #2 = INCREASED $ALE$, 
which means more money for you. And that's a fact. 

For information on selling 80 Micro, call 800-343-0728 
and speak with Ginnie Boudrieau, our bulk sales man­
ager. Or write to her at 80 Micro, 80 Pine St., Peter­
borough, NH 03458. 
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Name:_______________________ __________ 

Addr: -------------------------------- ­
City : --------------- State: ___ Zip : ------ ­
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same variables since running program listing for which you 
the main program automatically desire checksums. 
reestablishes the proper vari· • Key in manually and add to 
ables tables. An End statement the main program listing the 
separates the last line of the Checksum listing in Listing 1. 
main program from the Check· • RUN 65000. The check· 
sum listing. sums for each line will display in 

Program authors should inte· 10 line blocks, and a block total 
grate checksums for each line in will show as in Fig. 1. 

their program listing so that us· • Copy the checksum for 
ers can double-check manually· each line of the main program 
entered listings. To generate listing and the block total for 
checksums, the program author each 10 lines. 
would perform the following • Ed it each line and add 
steps: either" ' (checksum)" or ":REM 

(checksum)". Add no space 
Directions after the last character of the 

• Enter manually or CLOAD original line and the apostrophe. 
as directed the debugged main The remark form requires no 

65000 A= PEEK(16549)"256 + PEEK(16548): D = 0 
65010 CLS: D = D + 1: E = 0: PAINT," LINE","CHECKSUM" 
65020 FOR I = 1 TO 10: C = 0: L = PEEK(A + 3)"256 + PEEK(A + 2) 
65030 IF L<65000 PAINT,L,: B = PEEK(A + 1)' 256 + PEEK(A): ELSE 65070 
65040 FOR J = A+2 TO B-1 : F = PEEK(J): IF F = 147 C = C - 58: GOTO 65060 
65050 C = C+ F: NEXT J 
65060 PAINT C: A =B: E= E+C 

. 65070 NEXT I: PRINT: PRINT,"BLOCK";D,E: PRINT: IF L>64999 END 

65060 PRINT,"HIT ENTER TO CONTINUE";: INPUT C: GOTO 65010 


Program Listing 1. Checksum 

space before or after the colon. listing in Listing 3 (with lines 
Program Listing 3 shows the 65000-65080 still appended) to 
new listing. Table 2 shows how tape. The publisher prints the 
it is stored in RAM. listing from this tape. 

• Provide the block totals in The reader should manually 
a single figure or table for the key in the entire listing as shown 
magazine to print as part of the in Listing 3, but omit the check· 
article. sum values at the end of each 

• CSAVE the new program program line. When the reader 

100 CLS:DEFINTA- W 
110 HO = 32:J = HO 
120 GOSUB290:GOT0230 
130 Z = SIN(.9'X)'WP 
140 IFPEEK(15350) =32HO = H0-2 
150 IFPEEK(15350) =64HO = HO + 2 
160 A4 = A3:A3 = A2:A2 = A1 :A1=Z + 23 
170 IFTIME<5A4 = 23 
180 PAINTIAB(Z + 23)CHRS(124)CHRS(191); 

190 PRINT ® 766 + HO,CHRS(134)CHA$(143)CHRS(137); 

200 Y = 702 + J:PRINT@Y," "CHRS(133)" " ;:J =HO 
210 PRINT® 1001 + Z,CHA$(191)CHRS(124):R = A4:S = A4 + 18 
220 IFHO>SORHO< APRINT" CRASHI I l!":PRINT" TIME = " TIME;:GOSUB280 
230 IFTIME<10GOT0270 
240 ONRND(2)GOT0250,260 
250X=X +.3 
260X=X -.3 
270 TIME= TIME + 1:GOT0130 
280 FOAi = 1T0500:NEXT 
290 ONRND(2)GOT0300,310 
300 P = - 1 :RETURN 
310P = 1:RETURN 
320 END 

Program Listing 2. Formula 80 

WARRANTY: 
ONLY A GENUINE TRS-80 purchased 
from an Authorized-Outlet can have 
the Radio Shack Warranty. 
BUYER BEWARE OF IMITATIONS. 

SAVE SALES TAX* 
PLUS DISCOUNT 

- 1 ' • I • - " • • 

~ ~··... . ... .. --- ­
-. . -~~ :_.-=-·~.:.:.:.. - - -. • • 

. . IN TEXAS CALL 817-573-4111 

TOLL FREE ORDER NUMBER: 1·8 00 · 4 33 ·S·A·V-E 
TM: 1RAOE ll'ARK OF THE TANDY CORPORATION 377 PLAZA GRANBURY • FORT WORTH •TEXAS 76048 ,,-214 
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comp case 

IS THE PERFECT GIFT FOR THE COMPUTER THAT HAS EVERYTHING 

Your investment in a computer is long term. You expect Comp Case is the perfect Christmas 
many years of reliable service. Comp Case protects gift. Comp Cases are available in lfb
your investment when not in use or while transporting it better computer stores in our area. '4~~ 

from office or home. Your computer never leaves the Or call 800-848-7548 direct to ~~ 

case - you simply remove the lid , make the electrical receive your Comp Case in '~''• n n..'\ 

connection , and operate . Comp Cases are available for time for Christmas. "-' ~'?~f:\'&-o/ 

most brands of computers and peripherals. IG ; Cl:l (,,b ~'t~ 


~ 

executes RUN 65000 he can 
compare the checksum for each 
program line displayed to the 
author's checksum value in the 
magazine listing. When all your 
line checksums agree with the 
article, you will know that the 
listing you entered manually is 
the same as the author's, or 
your errors are self-cancelling 

Address Contents Meaning 

17129 251 Nexl li ne 
17130 66 at 17147 
17131 100 Th is line 
17132 0 Nr 100 
17133 132 CLS 
17134 58 
17135 153 DEF INT 
17136 65 A 
17137 206 
17138 87 w 
17139 58 
17140 147 REM See 
17141 251 Note 
17142 32 SPACE 
17143 56 8 
17144 48 0 
17145 49 
17146 0 End of tine 
17147 17 Nexl line 

Table 2 

on the same line, a remote pos· 
sibility. Error messages would 
show up quickly when run. 

Now you can delete lines 
65000-65080 if you like and 
leave the Checksum program 
appended to the main program. 
It will not interfere with execu· 
lion of the main program. Type 
run and Enter. • 

17148 67 at 17169 
17149 110 This line 

17150 0 Nr 110 
17151 72 H 
17152 79 0 
17153 213 
17154 51 3 
17155 50 2 
17156 58 
17157 74 
17158 213 
17159 72 H 
17160 79 0 
17161 58 
17162 147 REM 
17163 32 SPACE 
17164 49 1 
17165 48 0 
17166 55 7 
17167 49 
17168 0 End of line 

Lieutenant Commander Ba- ator for the Navy's Fleet Sate/· 
tie, USN, is the program coordin· lite Communications system. 

100 CLS:DEFINTA-W' 801 
110 HO = 32:J = HO:AEM 1071 
120 GOSUB290:GOT0230:REM 768 
130Z=SIN(.9 "X) " 15"P:REM 1734 
140 IFPEEK(15350) =32HO = H0 - 2:AEM 1932 

150 IFPEEK(15350) = 64HO= H0+2:AEM 1946 
160 A4 =A3:A3=A2:A2=Al :A1 =Z +23:REM 2389 
170 IFTIME<5A4 =23:REM 1314 
180 PRINTIAB(Z + 23)CHRS(124)CHRS(191);:REM 2004 
190 PRINT@768 + HO,CHRS(134)CHRS(143)CHAS(137);:AEM 2499 
200 Y = 702+ J:PAINT@Y," '"CHAS(133)" ";:J = HO:AEM 2761 
210 PRINT@1001 + Z,CHR$(191)CHR$(124):R = A4:S = A4+18:REM 3198 
220 IFHO>SORHO<RPRINT" CRASH! ! ! !":PRINT"'TIME = " TIME;:GOSUB280:AEM 3633 
230 IFTIME< 10GOT0270:AEM 1281 
240 ONRN0(2)GOT0250,260:REM 1242 
250 X = X + .3:AEM 941 
260 X = X - .3:REM 697 
270 TIME = TIME+ 1:GOT0130:REM 1435 
280 FOAi = 1T0500:NEXT:REM 1020 
290 ONRN0(2)GOT0300,310:REM 1029 
300 P = - l :AETUAN:AEM 797 
31 0 P=1 :AETUAN:AEM 601 
320 END:REM 193 
65000 A ~ PEEK(16549)' 256 + PEEK(16548): D = 0 
6501 0 CLS: D = D+ 1: E = O: PRINT,"' LINE'"," CHECKSUM" 
65020 FOR I= 1 TO 10: C = 0: L = PEEK(A + 3) ' 256 + PEEK(A + 2) 
65030 IF L<65000 PAINT,L,: B = PEEK(A + 1)'256 + PEEK(A): ELSE 65070 
65040 FOR J =A + 2 TO B - 1: F = PEEK(J): IF F = 147 C =C-58: GOTO 65060 

65050C = C + F: NEXT J 
65060 PRINT C: A = B: E = E + C 
65070 NEXT I: PAINT: PAINT," BLOCK";D,E: PRINT: IF L>64999 END 
65080 PAINT." HIT ENTER TO CONTINUE" ;: INPUT C: GOTO 65010 

Program Listing 3. Formula 80 and Checksum 

COMPUTER CASE COMPANY • 5650 INDIAN MOUND COURT • COLUMBUS, OHIO 43213 ..-139 
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UTILITY 

r~ 1 
LOAD 80 

This algorithm sorts quickly. 

Quicksort 


Don C. Brumm 
3559 Walton Way 
San Jose, CA 95117 

Most data processing ap­
plicat_ions must sooner or 

later present data in se9~ence. 

As a corollary to Murphy's law, 
that sequence is not the one 
that is kept in the data. Thus the 
need to sort is born. There are a 
number of algorithms for sort­
ing, some fast and some slow­
ly. Quicksort is the fast est 
available. 

The Quicksort algorithm is 
simple and, with a litt le study, 
easy to understand. An array to 
be sorted is partitioned into two 
subarrays. To form the subar­
rays you choose an element 
within the array and search up 
until you locate an element 
greater than or equal to the 
chosen element. Then you 
search down for an element less 
than or equ9I to the chosen ele· 

The Key Box· 

Basic Level II 
Model I 

414 • 80 Micro, November 1982 

ment. The stopping elements equal to the chosen element. scan from K(N) down for an ele­
are exchanged, and the scan re­ In more detail, the algorithm ment less than or equal to P. If 
peats unt il the indices cross. is: Given an array K(O)... K(N) to the indices have not crossed, ex­
The result is two subarrays (par­ be sorted, pick an element for change the two elements and 
titions). The left contains ele· use in the partit ioning process continue the scan. When the in· 
ments less than or equal to the (P = K(I)). Then scan from K(O) up dices cross, the left partit ion 
chosen element; the right con­ for an element greater than or contains al l elements less than 
tains elements greater than or equa l to P. When you fi nd one, or equal to P, and the right parti· 

10 CMO"LOAD QSORT3/CMD" 

20 CLS:CLEAR 20000 

30 DEFUSRO•&HFE5B:DEFINTI-Z : DEFSTRJ\-H 

40 DIM A(999), 11999) , B(3) 

50 CMD "THIE,00:00:00" 

60 FOR K9=199 TO 999 STEP 200 

10 X=O: D ( 0) •RIGHTS (TIMES , 9) 

80 FOR J•K9- 199 TO K9 

90 L=RND(7) 

100 B•STR I NG$(12 , " ") 

110 FOR K•O TO L:MIDSID,12-K , l)=CHRS ( 6 4+RND(26)) : NEXT K 

120 ll lJ) =B 

130 PRINT@l28, J: 

140 NEXT J 

150 I(O) •K9 : l(l)•VARPTR(A(0)) 

160 B(l)=RIGl!TS (TIMES,9) 

170 X•USRO(VARPTR(I(O))) 

180 B12) •RIGHTS (THIES, 9) 

190 FOR J•O TO K9 - l 

200 IF A(I(J)) . G . ll(I(J+l)) TllEN PRINT J • I(J),ll(I(J)),I(J+l);A(I(J+l)) 

210 NEXT J 

220 B(l) • RIGHTS(TIMES,9) 

230 LPRINT.SORT OF •K9+1 • ELEMENTS • 
240 LPRINT" ARRAY BUILD STl<R1' WAS "; B ( 0) 

250 LPRINT " END WAS "' B ( l) 

260 LPRHlT"SORT ENDED AT ------- " ; 8(2 ) 

270 LPRINT"VERlFY ENDED AT ----- "•D(l ) 

2 80 LPRlNT 

290 LPRINT 

300 NEXT K9 

31 0 LPRINT CHRS( l2 ) 

320 C• " J A(J) l( J) A(I(J) ) " 

330 D• " II (\ \) Ill (\ \) " 

340 LPRJNT C 

350 LPRINT 

360 FOR J • O TO 19 

370 LPRINT USING D;J ,ll (J) , I(J) , A(I(J)) 

380 NEXT J 

390 LPRINT CHRS ( l2) 

400 GOTO 400 


Program Listing 1. SORTTST 
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lion holds all elements greater 
than or equal to P. 

If you invoke the above pro­
cess for each resulting partition 
containing more than one ele· 
ment, the array will be sorted. 
The bookkeeping is complex but 
the concept is simple. 

How "Intuitive" is Quicksort? 

To prove just how "intuitive" 
Quicksort is relative to other al­
gorithms, try the following ex­
periment. Shuffle a deck of 
cards and deal four bridge 
hands. Then sort each hand with 
a different algorithm. The re­
sults will surprise those who ad­
vocate the bubble sort! I found 
that an insertion sort is most 
natural (probably because the 
eye scans the entire hand). A 
warning: Do not assume that ten 
minutes is enough time. 

In non-recursive implementa­
tions, an auxiliary stack re­
members one partition while 
another is sub-partitioned. This 
adds to the already complex 
bookkeeping. 

Limitations 

There are two potential prob­
lems with Ouicksort. If the com· 
parison key ts the largest or 
smallest in the partition, we sub­
divide to a one element and an 
(N-1) element pair. If this occurs 
on every choice of comparison 
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Figure 1 

key, our sort degenerates into 
an order N squared sort, no im­
provement over a bubble sort! 
Also, if in this case we stack the 
smaller partition, our stack re­
quires (N-1) positions. This is not 
good for a minimum core sort. 

The auxiliary stack problem 
is easy to solve. We can limit 
our stack to ln(N) by stacking 
the largest partition and sorting 
th,e smaller one. (Not too bad: 
~K elements require 12 stack 
positions.) 

The problem of th e worst· 
case performance of the sort is 
not so easy to solve. There are 
two ways to attack it. The f irst 
method is to choose the parti­
tioning key as the median of a 
small sample. This also im­
proves the average performance 
of the sort. The second method 
is to choose the partitioning key 
at random. I have used this 
method in my Qu icksort imple­
mentation. The ZBO refresh reg ­
ister provides an easy method 
for obtaining a random number. 

The Program Listings are for 
a TRS-80 Model I with Level II 
Basic, but you can modify it 
to run on any ZBO system by 

changing the compare, set 
center, exchange and Initializa­
tion routines. 

SORTIST (Program Listing 1) 
serves as a test of the sort and 
an example of the arrays and 
callirii;i sequence for the sort. 
Lir:ie 30 defines the entry point of 
the s9rt and types the variables. 
Line 40 dimensions the alpha ar­
ray to be sorted (A) and the 
pointer array (I). Line 79 refer­
ences the return code variable 
(X). Line 150 sets the high ele­
ment index and the add ress of 
the string array. Line 170 in· 
vokes the sort. 

The sort operates indirectly: It 
provides a sequential index list 
to the alpha array in the pointer 
array. I chose this method for 
two reasons. First , this fi ts well 
with the Radio Shack mailing 
list progr~ms. Second, it does 
not change the orig inal data 
sequence. 

A warning about the calling 
sequence! Array variables are 
moved down when new vari­
ables are introduced. For safety, 
the call ing sequence should be­
gin with an assignment to all 
variables used in it. 

,. 	 "I,·.. 
THERE'S A NEW TERM 
FOR MOD Ill USERS .. . TELETERM 

The TELETERM Communications System is the most powerful 
and most user-oriented terminal package available today for 
the TRS-80 Model Ill! 

TELETERM will turn any Model Ill. with at least 32K of 
memory. single disk drive. and RS-232-C board and modem into 
an Intelligent Terminal capable of communicating w ith nearly 
all types ofcomputer hardware. AND. it will al/ow you to define 
its parameters in virtually any way you w ish I 

Only TElETERM gives you these (plus many more) features, 
all in a single package: 

DIRECT TRS-80 to TRS- Makes transmitting as easy 
80 DISK TO DISK TRANS- ..... as copying a file I 
MISSION* 

DIRECT FILE TRANS- Eliminates buffer limitations .....MISSION FROM DISK** 

SUPPORi's PROMPTED Flexible capabilities 
OR NON-PROMPTED ~ 
TRANSMISSION 

ON-LINE/OFF-LINE Creation of text for trans-

TEXT EDITOR mission and review and mod­..... 

ification of memory buffer 

VIDl::O PAGING Communicates at Baud rates 
..... above 300 with no character 

loss due to scrolling 

SPLIT-WINDOW VIDEO Separate simultaneous view­... 	ing of typed and received 
data. 

RECALL SCREEN ... Allows you to review pre­
vious 1 5 lines received 

WORD WRAPPING 	 Automatically "wraps" words 
extending past a line's end ~ 
instead of "chopping" them 

USER-DEFINABLE Allows you to define and 
TRANSLATION TABLES save as an initialization table ... 	nearly all RS-232 and local 

parameters, as well as many 
system functions 

VIDEOTEX CODES )r Access timesharing systems 

SUPPORTED that require Videotex codes 


' when communicating wuh anotl1et TEL£TERM ')stem 
... to any computer with \r\lhk:h you can communicate. 

TO ORDER - Complete the coupon below and mail i t with ~g~; check. 
money order. VISA or MasterCharge # to: 
TELEXPRESS. INC.. P.O. Box 2 17, Willingboro, NJ 08046 

Address _____________________ 

City. State, Zip ___________________ 

Phone _______ 

Sen<l me__copies ofTELETERM@ S I 25.00 per copy !includes User"s Manual) 

Send me__ol the TELETERM U~er"s Manual at S 10.00 per copy IRefundable 
when TELETERM program is purchased.) 

Payment: _ Check _ Money Order _ VISA _ MasterCharge 

Credit Cards Only. Aca.# Exp. Dat~----

Amount of Payment: S _______ 
Please note: Credit card holders may expedite their orders by phoning 16091 
877-4900. 

TflEXPRfSS ·• Inc. . P 0 . Sox 21 7. Wilhngooro, NJ 08046 ..-504 
TRS-80 1s a trademar~: ol the Tandy Corporation. 
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1000 REM CALL QUICKSORT 

1010 REM ASSUME AS AND I ARE 
DIMENSIONED ANO THAT 

1020 REM N HAS THE INDEX VALUE 
FOR THE LAST 

1030 REM ELEMENT IN AS TO BE 
SORTED 

1040 RC= 0: ' USE THE RETURN 
CODE 

10501(0)=N: 1(1) = VARPTR(AS(O)):' 
SET SORT PARMS 

1060 RC = USRO (VARPTR(l(O))): 'CALL 
SORT 

SORTTST provides a CPU in­
tensive set of data to be sorted. 
The comparison in the sort ter­
minates on the first unequal 
character. The data has a mini­
mum of four leading blanks and 
an average of eight. If viewed as 
a list of names, the sort is oper­
ating on the Smith or Jones sec­
tion of a phone book. 

SORTTST also uses the fact 
that the sort preserves the orig­
inal order of the data. As the 
sample run shows, most time is 
taken in building the test data. 

N EWDOS80 simplifies the 
steps necessary to invoke the 

sort. The default memory size is 
set automatically at IPL to 
X'FD80', and the sort is loaded 
by the program itself. The pro­
gram sets the time to zero. 

The benchmark run (Fig. 1) 

took about seven minutes. Of 
that t ime, 23 seconds were used 
to sort 3000 strings. In no case 
did even the verification of the 
sequence match the sort time. 

The Sort 

The sort (see Program Listing 
2) is organized with data areas 
first , followed by subroutines, 
and then the sort itself. 

Lines 430- 540 declare the data 
areas. Lines 550- 2120 are the 
subroutines. Lines 2130- 4570 are 
the main program. 

Lines 2160-2610 edit the val· 
ues passed to the sort. Lines 
2650-2790 initialize the indirect 
pointer array. Lines 2800- 2860 
place the initial partition on the 
stack. The sort begins at li ne 

2920 by unstacking the first par­
tition to split. If the stack is emp­
ty, indicated by the value X'FF', 
the sort is completed and zero Is 
returned to Basic. 

Lines 3110- 3370 select the 
partitioning element. This ele­
ment remains constant through· 
out the process so the string de­
scriptor is saved. 

Lines 3410- 3460 scan the parti­
tion from left to right until an ele­
ment greater than or equal to the 
partitioning element is located. 
Lines 3500-3540 scan from right 
to left. These two sections of code 
are the meat of the sort. 

Lines 3600-3620 check whether 
an exchange Is required. Avoid­
ing the exchange when the left 
and right pointers are the same is 
simply a time saver. 

Lines 3660-3870 perform the 
exchange of the index array el­
ements. Lines 3880-3910 are, 
again, time savers. 

Lines 3950-4190 determine 

the smaller of the new partitions 
and select the routine which will 
stack the larger one. 

Lines 4230- 4320 stack the left 
to J partition if it is not empty, 
and select the II to right partition 
to sort. Lines 4360-4450 do the 
reverse. 

Lines 4500-4570 check if the 
partition selected for sorting is 
empty and if so, transfers to un­
stack a partition. Otherwise, the 
selected partition Is sorted. 

The program's comments tell 
the story of its operation. The 
method of use is easy to under­
stand'for those who do not want 
to explore Assembly language or 
sort ing theory. This program is 
easy to install and a time saver in 
conjunction with Radio Shack's 
original mailing list program. • 

Don Brumm is a systems pro­
grammer in operating systems 
development. 

Program Listing 2 

ggg1g ;TllI S SORT IS DESIGNED TO UE CALI.Im PHOM U/\S 
IC . 

00030 
00040 ; IT SORTS A STRING /\RRJ\ Y INTO ALPHA SEQUENCE 

WITH 
00050 ; SPECIAL TRI.ATM ENT OF UNEQUAL LENGTH STR ING S 

NUi.L 
00060 ; STRINGS /IRE ALLOl~ED , THEY ARE LOl<EST lN SoQ 

UENCE . 
00070 ; STRINGS OF UNEQUAL LENGTHS WHICH ARE <JTllERW 

lSE EQU AL 
00080 ; ARf. SEQUENCED WI Tll 1'1!£ SllORTER STRING FIRST 

00090 ;JIRRl\Y SIZE JS LIMITED TO 4096 El,EMEN1'S , 
00100 
00 11 0 ;CALLING SEQUENCE : GIVEN JIN l\RRl\Y AS{O) -AS(N 

00 120 /IN INDEX ARRAY I(0)-1 IN) , Alm N TllE NUMBER 
OF ELEJ.\ENTS 

00130 TO BE SORTED, 
00140 l( O) • N: l(l )=VJ\HPTR(AS(O)) 
00150 R<:OUSRO(VJIRPTR( l (O))): REH RC ll10S THE SOR'f 

RETURN CODE 
00160 O!I A SUCCESSFUL SORT , 1(0)-J(N) PROVIDES 10 

SEQUENTrnL 
00170 INDEX >'OR TllE ARRAY A$ . I.E . 
00180 FOR K• O ·ro N: AS(l(K)) «ILL ACCESS AS IN s 

EQUENCE 
00190 
00200 1'11E V/\LUE OF RC IS : 
00210 0 TllE SOR1' WAS SUCCESSFUL 
00220 l 6 THE SORT DID NOT TAKE Pl.ACE 
00230 l I IS NOT JIN INTEGER llRRAY 
00240 2 l IS lOT SINGLE DlflENSIONED 
00250 3 I IS DIMENSIONED LESS THAN N 
00260 4 llS IS NOT II STRING llRRAY 
00270 5 /IS IS MULTI-DIMENSIONED 
00280 6 AS IS DHIENSIONED LESS TH/IN N 
00290 
00300 A COMMON CAUSE OF CODES 4-6 rs TO !NTRODUC 

ER.CAS1\ 
00310 NEW (NOT PREVIOUSLY l\CCESSED) VARIABLE . 

/\SIC , NOT 
00320 KNOWING YOU HAVE SAVED -rllE ADDRESS or ASIO 

) , MOVES 
00330 1'HE ARRAY /IS DOWN IN MEMORY TO MllKE ROOM F 

00340 SCALER VARIABLE RC , IF Tll!S HAPPENS , YOU 
Cl\N EITHER 

003 50 RE-INVOKE THE SORT ' S CALLING SEQUENCE OR II 

00360 ASSIGNMEN'I' OF TllE FORM RCa O PRIOR TO TllE C 
ALLING 

00370 SEQUENCE . 
00 380 
C0390 
C0400 
00410 


FD80 00420 ORG OFDSOH ; FOR 4 BK SYSTErl 

FDBO 0000 00430 N9 uEFli 0 ; COUNT OF STRINGS IN 

/IS LESS l 
FDB2 UBOO 004 40 II DErli ; I NDEX ! , NORM /ILLY I 

DE 
PD84 UOOU 00450 J DEFl'I ; INDEX J , NORIMLL\' I 
N !IL 
FD86 0100 00460 LEFT Dt:f'W 1 : LEFT LIHIT VALUE 
FDBB 00 DU 00470 RIGHT DEf'IV 0 JRIGHT LIMIT Vf•LUE 
f'DOll n'Ff' 00480 RSTK Of.FW OF FFFll ; RIGHT STACK IX STOP 
PER 
0018 00490 DEFS 2 4 ;STACK SPACE 
FD/14 HPt' 00 500 l.STK DEFW OFF FF H ; LEFT STACK IY STOPP 
ER 
UOJB 00510 DEFS 24 ;STACK SPACE 
0003 00520 CENTR DEFS ) ; SPACE FOR COMP DESC 

FDCl 0000 00530 VPTR! Of.F'W ; ADOR or l\RRAY I 
FDC3 0000 00540 VPTRA DEFN JADDR OF ARRAY /\ 

00550 
00560 SUBROUTINES 
00570 
0058C GETNll RETURNS TllE ADDRESS OF THE STRING DE 

SCRIPTOR 
~0590 l\T AS I I ( llL)) , INPUT l S THE I INDEX 

IN HL, 
00600 OU'rPUT I S EQ,U!V!LENT TO Vl\RPTR(llS( I ( 

llL))) AND 
00610 I S RETURNED IN HL. 
00620 
00630 

FDC5 D5 00640 GETNA PUSH DE ; SllVE DE 
l'DC6 29 00650 l\DD HL,ll L ;CET I NDEX INTO I 
FDC7 ED5BC1FD 00660 LD DE, (VPTRI) ; GET ADDRESS OF 

1 
FDCB 19 00670 ADD HL , DE ;/IND I (HL) 
FDCC CDFlPD 006 00 CALL GETVAL ; LOAD CONTENTS INTO 
DE 
FDCF 62 006 90 LO H,O JAND INTO HL 
FDD0 6B 00700 LO L , E 
FDDl 29 00710 ADD HL,HL 1 INDEX*2 
FDD 2 19 00720 ADD HL,DE ; 1NDEX*3 
FOD3 EB 00730 EX DE , HL JINTO DE 
FDD 4 2AC3FD 00740 LO HL , (VPTRA) :GET ARRl\Y ADDR 
FDD7 19 00750 /\DD HL , OE 1PLUS INDEX 
FOOS Dl 00760 POP DE ; RESTORE: OE 
<'DD9 C9 00770 Rf.T ; f•ND EXIT 

00780 
00790 ACllECK CllECKS THE l\RRAY DESCRY PT IONS FOR T 

YPE 
00 800 

{MUST 
00810 BE l) , AND LOMS THE NUMBER OF ELEME 

N1'S IN 
00820 

, Arm 
00830 HL WILL POINT TO TllE ZERO ' Tll ELEMENT 

008 40 ON ENTRY , HL POINTS TO TH E /\RRAY ' S Z 
ER0 1 TH 

00850 EL I-:I>IENT , (HL•VJ\RPTR (A(O))) 
00860 

FDDA llFBFF 00870 ACllECK LO Dt: , - 8 ; 81\CK UP 8 TO POINT 
TO 
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Listing 2 continued 

00880 ARRAY DESCRIPTOR . 
IF SINGLE 

00890 D !MENS ION . ) 
POOO 19 00900 ADO HL,0£ 

0091 • 
00920 FOfillAT OF THE DESCRIPTOR IS : 
00930 DISPLACEMENT CONTENTS 
00940 TYPE CODE (2 • !NTEGER , 3 • STRI 

NG) 
00950 l 2 BYTE NAME 
00960 3 SIZE IN BYTES 
00970 5 NUMBER OF DIMENSIONS 
00980 6 2 BYTE COUNT OP ELEMENTS 
00990 8 FIRST ELEMENT (IP 1 OIMENSIO 

N) 
01000 

PODE BE 01010 CP (!IL) ;CHECK TYPE 
FDDF 20M 01020 JR t-IZ , ACHKD ;WRONG - OUT WITH 
ERROR 
FOEl 110500 01030 LO OE , 5 ; POINT TO ' om 
fDE4 19 OJD40 ADD HL,0£ 
FOES 46 01050 LO B, (HL) ;GET IN B 
f'OE6 1006 01060 DJNZ ACHKl ;IP NOT l OUT 
POEB 23 01070 INC HL ; POINT TO ELE, COUNT 

f'OE9 1806 0)080 JR GETVllL ;AND EX IT VIA LOAD 0 
P COUNT 
!'DEB 0601 01090 ACHKO LO B , l ; SET TYPE BAO 
FOED C9 01100 RET 
FDEE 0602 01110 ACHKl LO B,2 ; SET MULTI-DIM. 
!'OPO C9 01120 RET 

01160 
01170 GETVAI. LOADS THE INTEGER POINTED TO BY HL 

INTO DE . 
01180 HL , ON EXIT , POINTS TO THE NEXT rnT 

EGER . 
0Il90 

PDP! SE 01200 GETVAL LD E:, (HL) ; GET LOW BYTE 
FDF2 23 012JC INC HL 
PDF) 56 01220 LO D, (llL) ;GET HIGH BYTE 
PDP4 23 01230 I NC HL 
PDf'S C9 01240 RET 

01250 
01 260 STllCLR STl\CKS DE IN LSTK, HL IN RSTK AND 
01270 ADJUSTS IX AND IY ACCORDINGLY 
01280 

FDP6 DD23 01290 STACLR INC IX 
PDF8 DD23 0!300 !NC IX 
FDFA 007500 01310 LO (IX) , L 
FDf'O 007401 01320 LO ( IX+l) , H ; STACK RIGHT 

FEOO F023 01330 I NC !Y 
FE02 F023 01340 I NC !Y 
FE04 P07300 01350 LO ( !Y) ,E 
FE07 !'07201 01360 LO ( !Y+l ) , D ;ANO LEFT 
FE0A C9 01370 RE1' 

01380 
01390 ;COMPARE HL 1'0 DE . C IS SET IF DE >HL 
01400 

FEOB 7C 014IO CHLOE LO A , H 
PEOC BA 01420 CP 0 ; COHP HIGH BYTES 
FEOO C0 01430 RET NZ ;UNEQUAL SO RETURN 
PEOE 70 01440 LO A,L 
PEOF BB 	 01450 CP E 
FEIB C9 	 01460 RET 

01470 
01480 '; SETCEN CAPTURES THE STRING DESCRIPTOR (POHi 

TED TO BY 
01490 HL) OF THE SELECTED COMPARAND FOR THE PAR 

TITION . 
01 500 THIS ALLOWS US TO EXCHANGE IN THE ARRAY A 

tm STILL 
01510 MAINTAIN A PIXED COMPARAND . 
01520 

FEll ES 01530 SETrnN PUSH HL ;SAVE REGS USED 
PE12 OS 01540 PUSH DE 
FEll cs OlSSO PUSH BC 
PE14 CDCSFD 01560 CALL GETNA ;GET ADDRESS OF OESC 

PE17 llBEFO 	 01570 LO OE , <:ENTR ; ANO l\ODR OF 
SAVE 

FElA 010300 01580 LO BC , 3 ;SET COUIJT 
FElO EDBO 01590 LOIR ; AND SAVE THE DESC . 
FElF Cl 01600 POP BC ; RESTORE REGS 
FE20 01 01610 POP DE 
FE21 El 01620 POP HL 
FE22 C9 01630 RET ;AND RETURN 

01640 
01650 CMPCEN COMPARES NAMES(HL) TO THE CENTER llA 

ME 
01660 CARRY IS SET IF NAME ( HL) <CENTER, ZERO IF • 

01670 ALL REGISTERS EXCEPT A ARE PRESERVED 
01680 

FE23 ES 01690 Cl~PCEN PUSH HL 
FE24 DS 01700 PUSH DE 
FE2S C5 01710 PUSH BC ; SAVE REGISTERS 
FE26 COCSFO 01720 CALL GETNA ;COMPUTE ADDR OF N(H 
L) 
!'E 29 46 01730 LO B, (HL) ;LOAD LENGTH 
FE2A 23 01740 INC HL 
FE2B SE 017 50 LO E, (HL) 
FE2C 23 01760 INC HL 
PE20 56 01770 LO O, (HL) ; All O STRING ACOR 
FE2E 3ABEPO 01780 LO A , (CENTR) ;CENTER LENGTH 
FE)) 4f 01790 LO C , A 
FE32 2ABFPD 01600 LO HL, (CENTR+l) ; AND $TRINC:: ADD 
R 
FE35 78 01810 LO A , B ; COMP LENGTH 
PE36 B7 01820 OR II ; IS IT NULL 
FE37 2003 01830 JR tlZ , COHPD : IF NOT CONTINUE 
FE39 89 010~0 CP c MAYBE BOTH NULL 
PEJA 1818 01850 JR COM PX OUT 
F£3C 79 01860 COMPO LO A,C TRY CENTER 
FEJO B7 01870 OR A FOR NULL 

Listing 2 Continues 

9 GREAT NEW PROGRAMS FROM 

Single SOURCE SolutionTM 
} --------RIMS - Rental lnvenlof'1 Management Sy•lem S795.00 

RIMS. a Renlal Inventory M<tinagemen1 Syslem. is a fully automated sys•em de· 
signed 10 meet lhe needs of lhe typical Time Ren1al Business. RIMS will ~ve lhe 
average business over $4 .000. per year. RIMS tracks each ilem in your time rentllll 
lnvenlory. as well as main1alning performance and income records . RIMS can be 
used to operate the compuler as a cash register RIMS has exiensive error checking 
cap.!bili t les RIMS" automal lcally czilculates deposits. rime·oUI. prints renlal rece1p1 
o n rental and re1urn. allows instanl inquiry into cunenl Sl.llus of an ilem. repons 
daiiy. monthly. yedrly income. expenses. c-ashflow, produces sta1,emen1s for cu.st· 
omers with 1erm rentals . produces inventory labels and rohdex cafds . uses a warn· 
Ing horn 10 aler1 you to potential problems and much more Model Ill 

2 - FPSSTM FINANCIAL PACKAGE FOR SERVICE STATION ONLY 1349.50 
FPSSTM is a complere financial and bookkeeping package lor Reloil Pettoleum 

Service Stallons FPSS is wrinen In Microsoft Baalc• for the TRS·SO Model Ill , 
FPSSTM , which includes a 90 page derailed User's Manual. offers specialized ac · 
counling modu?es lailormade for the retail petro leum industry. FPSSTM is menu 
dri'IJen. keeps 1rack of each sale. purchase . charge a nd collection of a servK:e stal · 
lon . with daily. weekly. monthly or ,flinnual repons at l h~ user's command . lnv<ln· 
tory conl.rol is especially detailed. allowing for determmu~g gasoline leakage Com· 
rniss10ns to employees ca n be !racked , wuh 1wo co mmission rates selup 

------------- -FORMGENTM 2.7 ONLY 1249.953 FormgenTM 2 .7 ls a sophlsuca1ed screen and fOfm ge:nerator which in three sep~ 
c'lr~tefy callablE' modules gives users the ability to create thclr own forms Or sel up easy 
menu driven inpu1s for standardized forms . Complica1ed calcula1ions may be In· 
duded as part of the form output. based o n 1hc 1npu1 data Screen layout . variabte 
anay kmgths. field sizes. prompt me:ssaiges. form printing posltions and var~bles 
used may all be modified wllhoul breaking the progrcsrn Users save ltme and very 
little mC'mory is used because most lhings are done as pari of subroutines. fonn . 
genTM 2.7 has been used in over 100 Bera test sires in very powerful applica11ons 
wilh impressive result s. 

4 -------------CCMS ESTIMATING SYSTEM 1499.95 
The CCMS EsUmatlng Syetem Is a comprehensive construction cost estimal · 

mg syslem wri11cn by a conlracto r/ programmer for contracrors . CCMS "'talks" lhe 
co1Urclelor"s language "''ilh several menu driven Illes. The key is rhe sysrems cost 
code. which reforences 1he unit prices established earlier and organizes lhe eslimate 
tnto d1vls1ons modeled afler 1he uniform system l)dop1ed by the AIA. AGCA "'"d 
CSll . Models Iond 11 ond Compiler Basic. 

--------------TRSFLOWTM 1.1ONLY1149.505 TRSflowlm I . I " a hydraulic model based upon the popular Hardy-Cross 
me1hod of pipe nelwork analysis . By telling 1he progr3m certain sysrem parameters 
such as !he lenglh . diameter ond type o( pipes, TRSflowTM calculo1es head volues 
up 10 150 pope 1unctions and 1he flows through 150 syslcrn elements. Wilhin the 
150 system elements. TRSFlowTM can handle 10 pumps and 10 fixed head condi· 
tions . TRSflowTM allows 1he system designated 10 accurately derermlne pump and 
pipe sites in any desired network, TRSFlowTM , works wilh level II Baile on 
TRSDOS.

6 ---------- ----BUSINESS MULTl·PACK 199.95 
BUSINESS MULTI-PACK blends four 1mportont business funclions: soles !ore· 

casling larlthmclic avg. regression a nalysis, expotenrlal smoolhing. fu1ures 
analysis), determines the economic o rder quantity , UFO or FIFO inventory 
anatysis. and a cache of general business utilities These ulili1ies include Pricing Mer· 
chandlse 10 achieve a desired pro rh margain , a perpetual calendar . ruture value of a 
present sum. present value of a future sum. an amonization schedule , Model Ill , 
qSKbyr s, one disk 

--------.T""M.,-PERSONAL ACCOUNTE.RTM 2 .4 ONLY 159.957 Peraon1l Ac counter 2 .4 is an easy to use program for keeplng 1rack of 01ie 

or more separate accounls and enables the user to see lhe cunent balance, search 
fo r check enlric.s by specific: d a1es. monlh$ or year. call up toral monthly expend1· 
lures. or check when a cena1n accouni was paid A prinled copy of all checking ac· 
count reports may be ordered . Peraonal AccounterTM 2.4 ts very easy to use 
and comes wi1h a reference manual8 ------------------ BISPLAN 169.96 

BISPlanTM is a program for making business plans and pro}eclions. Wirh 
BISPlanTM you are led 1hrough screen prompts to en ter data concerning your 
business plans . Yo u can enier estimates of a business proposal that you ate cnns1d · 
erlng and produce projections of potentia l earnings BISPlanTM Will help you 
assess financmg requiremerlls. loan payoff rates, leng1h of time before return on in· 
veslmenl . and prof11 potential. Esllmares can be projecled up to five years . and 
dumped from screen 10 line printer _ B ISPlanTM is menu driven and includes a 
m4nual Available In 16K for the Model I with a mor·e extensive version in Models II 
ond Ill 

---------- DISMON - An Interactive Dlaauembler 149.959 Now you can con1rol 1he e ntire disaswmblmg process 1hrough DISMON. an in· 
teracuw dlsassemble'f Code resides in middle memory and earl be used to dlSAS· 
sembte program~ u' elther high or low memory Mod(>ls I or Ill. 16Kbytes wilh 
CMselle . 48 Kbyles wilh disk 

.-458 

I 
Dear Srngle SOURCE So1u11on . ..:Ill:.. 

Please enter my order !or lhe loOow1ng pr09rams al your specral 10% d1scoun1 rale ._. 

lhrough 1982 .,.
I Circlo pr..,r1m(1) ardored : 1 3 4 5 6 1 8 9 I 


I NAME I 
r--------------..1 

ADDRESS

I CITV STAIE ____ ZIP _ ___ I 
I PHONE (___) - I 

Make cMck or n"Hlney 01der payaDle 10 Single SOURCE Soru11on 

I 
(Cal1forma resrdenlsadd 6%) Puslage and Handling add $2 00. C 0 0 add$! .SO 

L 
1 

IOTAL AMO UNI ENCLOSED $ ....,.,---::--.,...,--,.::-:----------­
S1ffsriction Guar1n!Hd or Your lllanoy Back In ro 01ys • Do/tr Inquiries ln•ff•d 

1I 
lll1il rad1y ra: Single SOURCE Solurion 

2699 Clayton Ra . Concord. CA 94519 or call (4t51 680·0202 J 

.- See List of Advertisers on Page 455 	 80 Micro, November 1982 • 417 
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Listing 2 continued 

FE3E 2003 01880 JR 
FE40 JC OlS90 INC 
FE4l !Sl4 01900 JR 

01910 NEITflER IS 
GTH 
FE43 CS 01920 COMP! PUSll 
FE44 79 01930 LD 
FE45 BS 01940 CP 
FE46 3001 01950 JR 
FE4S 41 01 960 LD 

NZ , COHPl ; NEITHER IS NU LL 
A ; CY OFF /IND Z OFF 
COMPX ; OUT COMP >CENTER 

NULL - COMPf,RE FOR SHORTEST LEN 

BC 
11 , C 
B 
NC , COMP2 
B, C 

01970 ; NOii l•IE Cl\N COMPARE THE 
FE49 ! A 01980 COHP2 LO II , (OE) 
FE4A BE 0 1 990 CP (llL) 
FE4B 2009 02000 JR NZ , COllP3 
FE4D l3 02010 INC DE 
FE4E 23 02020 INC HL 
FE4F l0F8 02030 OJNZ COMP2 
SHORT 
FE51 Cl 02040 POP BC 
FE52 78 020 SO LO 11 , B 
FE53 89 02060 CP c 
FE54 IaOl 02070 JR COHPX 
FE56 Cl 020SO COMP) POP BC 
FE57 Cl 02090 COM PX POP BC 
FE5 8 Dl 02100 POP DE 
FE59 El 02110 POP HL 
FE5A C9 02120 RET 

02130 
02140 INITIALIZE FOR SORT 
02150 

FE5B CD7FOA 	 02160 START CALL 0A7FH 
021 70 

;SllVE LENGTHS 

; SllORT IN B 

STRINGS 
; GET COMP BYTS 
:COMP/IRE TO CENTER 

; NOT EQ SO OUT 

; STEP POINTERS 
: CONTINUE· TO END OF 

; GET LENGTHS BllCK 

; COMP TO CENT 

: RESTORE- REGS 
;AND RETURN 

: GET THE ARGUMENT 

02180 FIRST liE EDIT THE PllSSED PARAMETERS AS liE L 
L AS WE 

02190 CllN . 	 TH IS CAN SAVE UNEXPECTED RE-BOOTS /IN 
0 LOCK­

02200 UPS . 	 If TllE ED I T IS SUCCESSFUL, WE WILL I 
NITIA LUE 

02210 I(O)-I(N) WITH THE I NTEGERS 0- N, THESE IN 
DIRECT 

02220 POINTERS INTO ,\S ARE Wlll\T ARE EXCHANGED IN 
THE SORT. 

02230 
FESE 22ClFD 02240 w 
R TO I (01 
FE6l 3E02 02250 LD 

FE63 CODAFO 02260 CALL 
FE66 7S 02270 LO 
FE67 87 02280 OR 
FE 68 2018 02290 JR 
FE6A OS 02300 PUSll 
FE6B CDFIFD 02310 CALL 
FE6 E E053 80FO 02320 LO 
FE72 CDFlfD 02330 CALL 
FE75 EOS3C3fD 02340 LO 
FE79 2A8CFO 02350 LO 
FE7C Dl 02360 POP 
FE70 B7 02370 OR 
FE7E EDS2 02360 SBC 
FEBO FA8BFE 02390 JP 
FE83 3E03 02400 LO 

02410 t 

(VPTRl) , HL ; SAVE POINTE 

II , 2 ; TARGET TYPE 

ACllECK ; CHECK THYP AND DIM 
A,B ;GET RET 
II : CllECK IT 
NZ , ERRET ; If BAD - OUT 
DE ; Sl\VE ELEMENT COUNT 
GETVAL ;LOAD N 
(N9),D£ ;AND SAVE IT 
GETVl\L ;GET A$(0) ADDRESS 
(VPTRA) , DE ; AND SAVE IT 
llL , (N9) ;G ET N BACK 
DE ; AND ELEMENT COUNT 
I\ ; CLEAR CARRY 
UL , DE ; N- E COUNT 
M,lISOK ;I IS OK 
II,) ;SET ERROR CODE 

02420 RETURN TO BASIC WITH RE1'URN CODE I N HL 
02430 

FESS 6f 02440 ERRET LO 
FE86 26 00 02450 LD 
FESS C39ADA 02460 JP 

02470 
02480 CHECK ARRAY AS 
02490 

FEBB 2AC3FD 02500 IISOK LO 
( 0) 
FEBE 3E03 02510 LO 
FE90 COOllFD 02520 CALL 
FE93 78 02530 LO 
FE9 4 87 02540 OR 
FE95 200f, 02550 JR 
FE97 2A80FO 02560 LO 
FE91\ ED52 02570 SBC 
FE9C FMS!'E 02580 J P 
FE9F 3 E03 02590 LO 
FEii! C603 02600 ERRA /\DO 
R 
FEl\3 ! SEO 02610 JR 

02620 

L,11 ; SET LOW BYTE 
H, 0 ; AND HIGH BYTE 
Ol\9AH :AND RETURN 

DESCRIPTOR 

HL , (VPTRA) ; POINT 

II , 3 ;SET TYPE 
l\CllECK ; GO CllECK IT 
A, B ; GET RET CODE 
II ;CH ECK IT 
NZ, ERRA ; IF BllD - OUT 
!IL, (N91 ; GET N 
llL ,D E ; CHECK SI ZE OF 
!-1,flLLI ; OK - FILL I 
II , 3 ; SET CODE 

TO AS 

A$ 

II , 3 ;lNO I CllTE llS IN ERRO 

ERR ET ; AND GET OUT 

02630 NOW WE Cl\N lNITll\LlZE I (0) -1 (N) 
02640 

FEl\5 19 026SO FILL! 1100 
FEl\6 EB 02660 EX 
FEl\7 21\ClFO 02670 LO 
FEM 19 026S0 ADD 
FEAB 19 02690 ADD 
ENT 
FEllC 23 02700 INC 
FEllD 72 02710 FILLIO LO 
FE/IE 28 02720 DEC 
fEAF 73 02730 LO 
FEBO 711 02740 LO 
FEBl 83 02750 OR 
FEB2 2804 02760 JR 
RT 
FEB4 1 B 02770 DEC 
FEBS 2B 027 80 DEC 
FEB6 l8F5 027 90 JR 
FEBS 21\BOFD 02600 f!LLI! LO 
FEBB FD2 1M FD 02S20 LO 
FEBF 002181\FD 02830 LD 
S TO AUX 

02640 
ORTED PARTS 
FEC3 110000 02S50 LO 
T MARGI/IN 

llL , DE :GET COUNT BACK 
DE,llL ; AND . INTO OE 
llL , (VPTRl) ; POINT TO ARRllY 
HL , OE ;ADO N 
llL , DE ; TWICE FOR LllST ELEM 

llL ; POINT TO ll l Gll BYTE 
(llL) ,O ; STORE HIGH 
HL ;POINT TO LOW 
(Hl.) , E ; /IND STORE IT 
A, D 
E ; /IRE WE DONE 
Z , FILLll' ; YES - DO SO 

DE COUNT OOl;N 
HL POINTER TOO 
Fl LLID ANO DO J\NOTHEA. 
llL, (N9) GET COUNT 
lY ,LSTI< 
IX,RSTK ; SET POINTER 

STACK Of UNS 

OE , O : INITIAL LEF 

FEC6 CDF6FD 02860 CALL STl\CLR ; STACK IN I TI 
AL VALUES 

02870 
02860 BEGIN QUICKSORT. THIS ALGORITHM IS AN ADA 

PTATIOI" 
02S90 Of THAT FOUND IN "ALGORITHMS + DATA STRUCT 

URES 
02900 PROGRAMS' BY NICLl\US WIRTH . 
02910 

f~CO 0~7£Pl 
HI GHT 

02920 •J ' JTK LO 11 , (!Xd) ; GET MSB OF 

!'ECC FE~f 
TO !'.' PER 

02930 CP 2SS ; CHE CK f'OR ~ 

C' ECE 20Ct 02940 N'Z , UNSTKO : ~OT THERE S 
0 CONT INUE 

0 2950 
02960 THE SORT IS DONE SO RETURN II ZERO 
02970 

fEDO 
FED) 
!<N 

210~00 
C391\0I\ 

02980 
02990 

LO 
JP 

HL , 0 
OM/Ill 

; GET A ZERO 
;00 THE RETU 

fED6 67 
03000 ; CON T INUE TP.E 
~3010 UNSTKO LO 

UNS'rl\CKING 
H, 11 

Of A PARTITION 

FED7 DL 6C0~ 03020 l-D L, (IX) : RIGHT LIMIT 
I '. J i1L 

f EO/>i FD56~1 03030 LO 0 , (IY..- 1) 
fEOD FD5 E00 03040 LO E , (!YI ; LEFT LHIIT 
IN DE 
f' EEO DD2B 030 5 0 DEC IX 
FEE2 DD2B 03060 DCC IX ; uEC RIGHT P 
OINT ER 
FEE4 t'D2 B 	 03070 DEC IY 
FEE6 FD2B 030SO DEC IY ; AND LEF': PO 
' NTE R 
HES 2268FO 0309~ LO (P.lGHT) , !IL :SAVE R!Gn: 
f~ EB 1:053 861-"D 03100 LO (LEFT) , DE ;AND LEFT 
?EEF ES 03110 GETCN 	 PUSli llL ; SAVE RIG~T 
• N STACK 

03120 
03I30 liE FICK II RANDOM KEY AS COMPARllND TO /\VOID 

THE 
03HO WORSE CASE PERFORlo\llNCE 
031 5 0 

FEF O /If 03160 XOR ,, 
FEFl ED52 03170 SBC HL , OE 
FEF3 BC 031 8 0 CP H 

FEF4 2 0C E 	 0 3190 JR NZ , GT25 5 
5 
FEF6 f.D5f 03200 LO II , R 
FEF8 063F 03210 LD B, 63 
FC.:FI\ BO 03220 CKOO CP L 
FEFB 3 60F 03230 JR C , A!SOK 
FEFD 2800 0~240 JR 7. ,AISOK 
fE rF ~- 0 03250 ANU B 
rroo CB3 9 03260 SRL B 
ff02 1BF6 03270 JR cr.oo 
f'F04 EDSF 03280 GT255 LD A,R 
ff06 CB4 5 03290 BIT 0 , L 
FF06 2802 03300 JR Z , AISOK 
l'FOA F680 03310 OR 128
•roe 6F 03320 AI!>OK LO L , A 
<FOO 2600 03330 LD H, O 
ff OF 19 03340 ADO HL , DE 
r no CDllFE 03350 C~LL SETCEN 

03360 LEFT IS IN OE 
f'F l3 El 03370 POP 

033SO 

OF 'l'liE ALGORITHM . 

; CLEAR A /\ND CY 
; GET LEFT- RIGHT 
; CHECK SPAN OVER 256 

; If SO GET RND 0-25 

; GET RND 0 - 127 
:SET l~ASK 
I IS RND IN SPAN 
: L GREATER 
: OR EQUAL IS OK 
; T/IKE TOP BIT OFF 
I HALVE MASK 

;GET RND 0 - 127 
; IF DIFF !S ODD 
;WE 
:SCALE TO l2S-255 
; SET RND IN L 
;AND FORCE H TO 0 
; AND GET INDEX 
; GO GET COMPARANO 

;' ANO R IN HL 

ENT 	 03390 NhRROl" THE LE<'T Pl\RTI1'ION I N RELATION TO C 
03400 

FFl4 EB 03 410 EX DE , Hi.. ~ POSITION L IN HL. 
Ffl5 CD23FE 03420 NROWL CALL CMPC EN ; CON PARE NA>! 
E (LEFT) : C 
FFJ6 3003 03430 JR NC , DORT ;(LEFT) >C 
FFIA 23 03440 INC llL ; SnP LEFT 
NDEX 
fFIB l8F 8 034 5 0 JR NRONL : CONTINUE 
FflD EB 03460 DORT EX DE , i-IL ;GE T RIGHT 
/\CK IN llL 

034 70 
03\SO ; NARP.OW TllE RIGHT PARTITION IN RELATION TO 

CENT 
03490 

FFIE C023FE 03 5 00 NRONR CALL CMPCEN ; COMPARE NAM 
E ( RIGllT ) :C 
FF2 l 3805 	 03SJ 0 JR C,DONER ; (RIGHT) <•C 
FF23 2803 03520 JR Z,OONER 
FF25 2B 03530 DEC llL : NARROW RI C!! 
T 
FF26 I 8f6 	 03540 JR NRO\;R ;CONTINUE 

035SO 
03 560 EITllER OUT OF SEQUENCE OR /IT CENTER . NOTE 

Tlll\T 
03S70 OUT Of SEQUENCE •• > 

NGE 
U35SO L!:FT ANO RIGHT WHICH 
03590 

FF2S CDBBFE 03600 DONER CALL 
Ff2B 2625 03610 ,lR 

NO EXCH 
Ff20 3S25 0 3620 JR 
R 

03630 
03640 EXCHANGE STRl NG 
03650 

FF2F 05 03660 PUSH 
ff30 E5 03670 PUSH 
ff31 ES 036S0 PUSH 
N 
FF3 2 21\ClfD 	 03690 LO 

FF 35 EB 	 03700 
E 
FF36 29 	 03710 /\DD 

CllLDE 

Z , LEQR 


C , LGTR 


LEFT>HIGllT SO WE EXCllA 

FORCES L<C <R. 

;CHECK POINTERS 
;AT CENTER ­

; WE 111\VE CROSSED OVE 

DES CR IP.TORS 

OE ;SAVE LEFT AND 
HL 
nL ;/\NO SAVE RIGHT 

llL, (VPTRI) ; GET /\DOR Of 

RIGllT 

AGAI 

I {0) 

DE , HL ;POSITION IT FOR SAV 

llL , llL ; INDEX • 2 

Listing 2 continues 
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Listing 2 continued 

Ff37 19 	 03720 ADD HL , OE ; + ADOR I ( 0) = AOOR 
LEFT 


FF38 E3 
 03730 	 EX (SP) , llL ; SAVE ANO GET RIGHT 
FF39 29 03740 ADO HL. , HL ; INDEX • 2 
Ff3A 19 03750 ADO HL , DE ; + ADOR 1(0) a AODR 

RICHT 

FP3B Dl 03760 POP 
 DE RESTORE ADDR LEFT 
FF3C 0602 	 03770 LC B , 2 ; SET COUNT 

FF3E lA 037d0 EXCH LO A , (DE) ;GET DE 

FP3F 4E 03790 LO C , (llL) ;AND HL 

FF40 77 
 03800 LO (HL) , A ;DE OVER !IL 
FF41 79 03810 	 LO A, C ; POSITION llL 
FF4 2 12 03820 LO (DE) , A ;HL OVER DE 

FF43 23 03830 INC llL 

FPH 13 03840 INC DE 
 ; STEP POINTERS 

FF45 HF7 0385 0 OJ NZ EXC H ; DO 2 TIMES 

FF47 El 03860 POP HL 

FF48 Dl 03870 POP DE ;RESTORE HL 
AND DE 
FF49 13 03880 INC DE ;LEFT + l 
FF4A 2B 03990 DEC HL ; RIGHT -1 
FF4B CDOBFE 03900 CALL CHLOE ; CHECK POINTERS AGA! 
N 
FF4E 3804 	 03910 JR C,LGTR ; HL < DE HAVE CROSSE 
D 
Ff'50 18C2 03920 JR NROWL-1 ;DE NOT >H L C 
ONTINUE 
FF52 13 03930 LEQR INC DE ;STEP LEFT 

FF53 2B 03940 DEC !IL ; AND DECR RIGHT 

Fr54 ED5382FD 03950 LGTR LC (II) ,D E 

FF58 228 4FD 	 03 960 LC (J) ,H L 

03970 
03980 THE WORKI NG POINTERS HAVE CROSSED OVER EAC 

II OTHER 
03990 THE CENTER OF THE PARTITION N(LEFT) TO N(R 

!GHT) rs 
04000 NOW THE MEDIAN VALUE . (ALL TO THE LEFT AR 

E <• 
04010 CENTER <a ALL TO THE RIGHT ) THIS GIVES 2 N 

Ell PARTITIONS 
04020 I I TO RIGHT AND LEFT TO J. WE WILL SORT T 

HE SHORTEST 
04030 AND STACK THE LARGEST IF IT IS NOT EMPTY . 

WHEN THE 
04040 SHORTEST IS EMPTY , liE WILL UNSTACK A PART! 

T!ON AND 
040 5 0 CONTINUE UNTI L THE STACK IS EMPTY . TllIS C 

OHPLETES 
04060 THE SORT . 
04070 

FFSB ES 04080 PUSH llL ;SAVE J 
FF5C 2A88FD 04090 LO HL , (R!CllT) ;GET RIGHT 
FP5F AF 04100 XOR A ;CLEAR CARRY 
fF60 ED52 04ll0 SBC HL , DE ; ll!UUS II 
FP6 2 E3 041 20 £X (SP) , HL ; SAVE R- II A 
ND GET J 
FF63 ED5B86FD 04130 LO DE , ( LEFT) ; GET LEFT 
Pf6 7 AF 04140 XOR A ; CLEAR CARRY 
PF68 ED52 04150 SBC !IL , DE ;AND COMPUTE 
J-LEFT 

PF6A Cl 04160 POP DE ; RELOAD R- II 

FF6B AP 04170 XOR A ;CLEAR CARRY 
FF6C ED52 04180 SBC HL , OE ; (J-LEFT) - (R 
IGllT-II) 
FF6E PA89FP 041-90 JP H,I STAK ; <0 == > J , LE 
FT SMALLER 

04200 : 
04210 ;STACK LEFT:J . IF EQUAL ltl SlllE NE STACK LE 

FT:J 
04220 

FP7l AF 04230 XOR A ; CLEAR CARRY 
PF72 ED5A 04240 ADC HL , DE ;GET nAGS FOR J-LEF 
T 
PPH PA81FP 042 5 0 JP 11, SKPJ ;IF <O EMPTY 
PP77 2808 04260 JR Z , SKPJ ;IF • O EMPTY 
FF7 9 EDSB86 FD 0 4270 LO DE , ( LEFT) ; PREPARE TO 
STACK L , J 
FP7D 19 04 28 0 ADD HL , DE ;GET J BACK 
FP 7E CDP6PD 04290 CALL STACLR ;STACK LEFT:J Pl\RTIT 
ION 
ff81 2A82FD 04300 SKPJ LO llL,(II) 

PF8 4 2286FD 04310 LO (LEFT) ,llL : SORTABLE IS 


II :RIGHT 
Ff87 1 818 04320 JR TSTLLR ;Cll ECK FOR L 
EFT<R IGUT 

04330 
04340 STACK ! : RIGHT PARTITION 
04350 

FP89 CB711 04360 ISTl\K BIT 7 , D ; SIGN OF RIGHT-I 
PFCB 2 00 ~: 04370 J R NZ , SKPI ;I P SET••> I >R1GHT 
FF8D 711 04380 LC A , D 
F!"8E f\3 04390 OR E ; NO BITS ••> !=RIGHT 

FF8F 280A 04400 JR Z , SKP I 
FF9 1 2A88FD 04410 LO HL, (RIGHT) ; GET RIGHT 
FF94 ED5B82FD 04420 LO DE ,(II ) ;AND II 
FF98 CDP6PD 04430 CALL STACLR ;STACK PART! 
TION 
FP9B 21184FD 0 4440 SKP I LO HL , (J) ; GET J 
FF9E 228 BFD 04 4 50 LO (RIGHT),HL ; AS NEW RICH 
T 

04460 
04470 PARTITI ON MAY BE EHPTY. IN THAT CASE , WE 

WORK 

044 BO OFF THE STACKED PARTI TIONS 

04490 


FFAl ED5B86FD 04500 TSTLLR LO DE , (LEFT) 

FFA5 2A88PD 04 510 LO HL, (RIGHT) 

PPA8 AF 04520 XOR A ;CLEAR CARRY 

FFA9 E052 04530 SBC HL , OE 

fFAB f"AC9FE 04 540 JP M, UNSTK ; EMPTY 

PFAE CAC 9F E 04550 JP Z , UNSTK 

FPBl 19 04 560 ADD HL , DE ; GET RIGHT BACK 

PFB2 C3EPFE 04 570 JP GETCN ;GO SORT NEW ONE 

0000 04580 END 

00000 TOTAL ERRORS 


,,, See List of Advertisers on Page 455 

PREMIUM >SCREW 
SHELL FITS All 

STANDARD RECORDERS 

DATA TRAC I C-05, C-10, C-20 

fiil:- 6 1~~

PH ILIPS IHOAHCOJ ~OFT PROP'flENE 6 CAPACITY TRACTOR FEED 
TYPE HARO BOXES HINGED BOXES CASSETIE ALBUMS BUNK DtE·CUT LABELS 

TTEs · 811rely011
cASSE · a tape y<YJ ~ ch 

t-tEAE 'S WtiATeoUT yoAK 10 ..Ifs riice to h.ave to perform with so 
usEAS SAY A (!Jtput to th8 1oOOfo Olth8bmefast c<YJrte<YJS •. 

. ored the bUi~ . And me • t surprise. 11·we momt .th 8 specie Y quaUIY· s 8 p1easa11110
computer WI d absolutely .. service "'8. 011tar and f<YJl1 I the tape · · · TOITl p9rk1r1S . 

d C:::::Ots thr<YJghOLI papsdop<YJbA Medisori. OH hi _ y<YJr service 
r Stace aeevertori. ..y(!Jr price i_s rig cellerit. We"ll bB 

. her then uality 1s ax . 1.. 
. is sightlY h1g uaUty and Q busiriess agam. 

··y(!Jr pt1C8 . . but y<YJr.Q •• d01n9 Th11Jl1 
me comPe~:~~~tly supe~%~d;,,, Flicher~9~ york 

F. L jlle TX APO rouvE rR1Eo THE REsr. 
~ Greeriv • How aur THE sEsr· 

~Call: 21an 10-1430 ~~ ~~:~,~~;;g,HJ:~.ENT fll 
ORDER NOW. • • YORK 10Computerwore 
V' 156 MAIL TO: 24573 Kiltridge St., #SOL. Canoga Park. CA 91307 

- - - - - - - ORDER FORM • - ­
I 

ITEM 1 DOZEN 2 DOZEN 

C-05 0 7.50 0 13.50 
I 
C· IO 8.00 0 14.40 0 
C·20 n 10.00 0 18.00 
Hard Box 0 2.50 4.000 
Soft Bo• 2.00 3.400 0 

6 Cap. Album @ $6. 95 Heh 
 quanbty --- ­
Blank labels 0 4.00/ 100 0 30.00/1000 

SUB TOTAL 
Caol. res1den1s add 6% sales tax 

Shopping 1 doz. $2; 2 doz. $3.50 ; J doz. $4.50 
each addobonal doz t 50 

For Parcel Post 1ns1ead ol UPS ADD S 1 

0ut5'de Conlonental USA. ADD $2 

TOTAL 

Check or M.O. Cherge to 
encloeed D Creclft Card: 0 VISA 

Card No. 

Name 

Address 

TOTAL 

- - - - ~ Esch cassette 
includes two YORK I 
10 labels only. 
Boxes are sold I 
separately. Ship· 
menrs are by UPS I 
unless Parcel Post 
requested. I 
Boxes, albums, & 
blank labels are lre6 I 
ol shipping charges 
when ordered with I 
cassettes. When 
ordered separately I 
Minimum shipping 
is S2.00 I 
PLEASE SEND 
QUAHTTTY I 
DISCOUNTS D I 

City 	 State/Zip 
I 

Signature I 
Computer make & model 	 I -----------------J
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UTILITY 

Protect high memory with this simple patch. 

Relocated ULCBAS 


Samuel 0 . Pincus 
10 South 671 Ivy Lane 
Hinsdale, IL 60521 

I purchased my Model I main ly 
for word processing func­

tions. I installed the lowercase 
modification for use with the 
Scripsit package. As time went 
on I started using lowercase 
characters in my Basic pro­
grams. Now I find that it feels 
unnatural not using lowercase 
whenever I code. 

To speed up the tape 110 on 
my 48K system, I recently pur­
chased the TC-8 tape system. I 
was dismayed to find that their 
software drivers reside at the 
top of core. According to Radio 
Shack I could no longer use the 
ULCBAS rout ine for lowercase: 
"ULCBAS and ULCDVR ... move 
themselves to the top of mem­

420 • 80 Micro, November 1982 

ory . . . make sure that your own 
machine-language programs do 
not disturb this protected area 
. . . 48K computers, FDDO­
FFFF." (This is not true-in a 
48K system, it resides at FDF2­
FFFF.) How could ULCBAS be 
sophisticated enough to re lo­
cate itself to top of memory but 
not be able to relocate itself 
below a protected memory area? 

In addition, ULCBAS had a bug 
in it; to make it work, I must 
POKE values Into memory loca­

1981 issue of 80 Micro on load 
addresses for their programs, I 
looked for it at 6COOH. No luck; I 
found the code instead between 
7000H and 7269H. 

After a brief look at the code, I 
located the problem. Radio 
Shack wrote ULCBAS in two 
pieces. The fi rst piece is a 
relocator for the main code. It 
finds the top of memory located 
at 40B1H, modifies all the jump 
addresses within the main code, 
moves this main code to the top 

"ULCBAS has 
at least one 
major ffaw." 

lions 28829 and 28830 before ex­
ecuting. This means that the pro­
gram has at least one major flaw. 

Here's the Problem! 

After loading my trusty dis­
assembler, I tried to disassemble 
ULCBAS. Using the information 
from Radio Shack in the October 

of memory and resets the top of 
memory pointer. 

However, they missed one ad· 
dress! This is what the POKEs 
are for; to make the POKEs work 
properly, ULCBAS has to reside 
at the very top of core. All it 
takes is a simple patch to mod­
ify the address Radio Shack 

missed, and the program is truly 
relocatable. 

To make the patch, use a ma­
chine-language monitor. Load 
ULCBAS and put in the following 
data starting at 6FF9H: 22 90 70 
E5 2B 18 OB. Then change the 
data at 7009H-700AH to read 18 
EE. Punch out a new System tape 
for ULCBAS starting at 6FF9H, 
ending at 7269H with the entry 
point at 7000H. 

The new System tape is truly 
self-relocating. All you need do is 
answer the "Memory Size" ques­
tion with the start of memory ad· 
dress that you want protected 
from Basic and ULCBAS. Press 
enter if you do not want to pro­
tect any memory. Then load your 
new System tape and execute as 
you normally would with I enter. 
ULCBAS will now relocate Itself 
to the top 525 bytes below your 
protected memory.• 

The Key Box 

Basic Level II 
Model I 
ULCBAS 



* * * * * ,._...,** 

* * 	 ISN'T IT TIME* *j / YOU.KNEW 
* *! 
* TOO? 

JL LUSTRATEO MEMORY BANKSt I MB 
WI LL SEND VOU A SHORT SAMPLEi 

I P ROGRAM & OUR NEW COLOR EXT . 

* 	
t 

I 	 BASIC SOFT WARE LIST WHEN VOU 
SEND US A BUS INESS S I ZED SASE. 

* * 
** 	 WORDCLONE' * 
*$ ~~::rp~~~~~!o~:nm~~e:.;~r=i ~~o~:::·~~ :::~l=~d* prov ide s you with re31 UPPER and LOWERCASE lc t tor s $18.95 
t with doccondvro <plus 50 l •ttor~ by 2 4 11noo o n* th • 11creon n t one ti mo ! > Why poy moro Pilhon t: h , a 1c 
i • 1 1 you r••ally n eed? JUST Sl 8.95 S UPPLIED ON TAPE .* (P"'lt n . 16k Ew t. Basic>. USER MODIFIABLE ~ 

J6K EK t endcd Color Basic Ta pe Programs*i 
* 

CREATAVADE R - ~ro~ t c your Own target s or c h o ose 
from a monu ot prede~i gned 4 color target s . 

GATOR ZONE - bat t le ~g 4 i n•t ~ li en ' preppy gat ors' 1 
before they ea t y o ur ~hirt . (JMB or-iginal>. I 

KOSMI C KAMI KAZE - o ur be• t co ll 1 ~g hi -res., d ee p 
spac e arcadR q amo Pi1h1eh THE RAINBOW called 

*i 
I* 
* 

• . . the bust spaecChlP qr~ph1 es we have •con 
i~ a non-rnachina lanquago ~rog~aM. ' 

rtial"ly MOr""e titles ava i lable , inc luding Sl'AR SIEGE 
P~us , GA~~OPl NG GAMBLERS, SELECT -A-G~ME . S TARSASE t* ATTACK , ME TEOR STORM, plus new re lcaGO~ comin g .** 	 illustrated memory banks 

P.O.BOX 289 
WILLIAMSTOWN . MA. 01267· 028 9 

VISA & M Q S T R •=u~ o ACCEQY o _ 

CAl_.L <4 .1 .::; > E. G 3- 4 3- 7 P M £S T­

111= 
~p~;~~L P~~~;:~ ~~;t !~~r~h!:om:~~;:.~:sa~o~n~r~:~e~~ Y' 274 

-~ · -·----------- ·- --- --------------· 

TRS: 80" Cuslomers complaining ot tape loading blues? 

DEALERS HELP THEM!! 

Wilh two new producls tor home enthus iasts and lhe 
small ... olume sottware producers. The-

DATA CONDITIONER 	 Csu11ested ret • i i s 69.95 > 
and 

COPY CONDITIONER 	 huciested rrt1 i l s149.95 1 
COMPLETE COMPUTER/CASSETTE INTERFACES WHICH 

PRODUCE SUPERIOR RECORDINGS AND ELIMINATE 

Cl.OAD ABORTS. 

WRITE or CALL FOR DEALER 
INFORMATION & PRICES 

WE ALSO DO CUSTOM PRODUCT DESIGN & MANUFACTURING""GI... 
COLE'S CONSULTANTS, INC. 
.., COMMUNICATIONS SYSTEMS LABORATORIES 

ELECTRONICS 94· 165 LEOKANE STREET PHONE 
R&O WAIPAHU, HAWAII 96797 808· 677·3380 

DESIGN 
FOR RETAIL ORDERS CALL 24 HR. TOLL FREE 

MANUFACTURING 1·800·367-513 4 
CONSULTATION 

* TRS·SO is a trademark of TanCly·RaCl io Shack ..-361 

EVERY DAY MORE PEOPLE LEARN 
THE NAME O~ THE ONE SOFT WARE 
COM PANV THAT MOR~ COLOR 
COMPUTEP OWNE RS HAVE GOTT EN 
SOFTWARE F ROM THAN ALL THE 
OTHER COMPANIES COMBINED: 
THE ONE COMPANY THAT HAS 
GI VEN AWAV THOUSANDS OF F RE E 
PROGRAMS THAT ARE S UPERIOR 
TO SOME YOU MI GHT PAV FOR! 

Looking for a Spelling Checker? 
Get more than just a spelling checker - get 

HexsPeLLZ 
the EVERYTHING checker 

Hexagon Systems is prou<l to announce ano1her htsl in tex t ctieci.:mg - an everylhmg 
checker Hex.spell 2 Chee s not only d1ct1ona1y words. but learns and checks codes. Im · 
mutae ana numbers which are so essen11a1 in many comme1c1a1 .111ct 1echrnca1 oocumen1s 
Wllh Hexspell 2 you oelone whal cnaracters make up a woto. !hen 1each Hexspell the new 
·woros " 11neeos10 check your texl !nos aovanceo system Ou1IOs on !he unique leatures ot 

!he orrg1na1 Hexspe1111ne lrrsi TRS ·80 spelling cnecker) Hexspell 2 tea1ures a one·slep 1n · 
teracll\le process . a word hst thal acJapl s Itself 10 your word usage. a 25 .000 \•iord m111al 
word hst and more lhan three years ot research ana experience ~~ 

Hexspell 2 upgrade !or reg istered owners of Hexspell Vers . 1 ­ ~~J 
S35 l ro mHexagon Sys tems or your nearest dealer. 

Hexspell requires a TRS·80 Mod I or Moo Il l wllh 2 Orrves ano 48K US $99 

HeXA.GON 
5V5TeMS 

P.O. Sox 397, Station A 
Va ncouver, 8 .C. Canada 
Telephone (604) 682-7646 
Micronet 70235, 1376 

V6C 2N2 

EJ Don't listen to us i.EI 
Listen to those who use our Full·screen Editor 

"Seldom h11ve I been so e.xcited. 111nd pleosed r.o'i t h o pi ece of sofu.reire! 
It pcdorm.s exac tly as ad ver ti sed , .11t1d f ill s my needs so perfectly it 
cdght h.ive been c ustom v rftten for ~e." 

"rull·scr-een Edi t is an i ncredi ble bsrgain .... I re co:nmoend it. enthu ­
si<Jstically and without re.servuion." 

"Fu rt he r, you cay 111dvise potent.iol buyi?rs t.hst U th!))' will send 4 
stacpet1, self•addrused l'.ll\VtJlopc to me. I wil l recortldlle nd i t. individucl­
1)· to each such inquit)'"." 

- IJ.ud Mye r s 
2 Ch"n:;; h St. Box 498 
W'a!llhburn, 11t: Qt. 76& 

" .• . al lo.."s c.honge5 to c ult iplu l 1n1;s l o bn ciode quickly and vlthout 
t he OC'cd for spec ial co:aands." 

"This ut.ility also allCrW"s )' OU to li s t your prQgr.a 111 either forvar-d or 
b.1Ckla'.1rd sixteen lines at a t im~ . TI•~ progroc Qll)' .1.l:;.o be :sc r olled for­
la'4rd ont:! I ine at a tioe . To rn6 lhls Is A g re.at. h:1prov....11urn t over the 
stnndArd listing (unc t ions. " 

"For cnse of ope rat ion and func tion i.t' s a. t m:gh pll c.kage t o ben t ," 

Full-screen Ed1t. ne"I.,,,' co:=ies in 
Vl .2 Standa1·d Tape Model I I! 

Vl .3 Extended Tape Model I I 1 

V2 . 0 	 Extendl:?d Di s k Model Ir 1 
On 40 track Disk Format 
On 40 track 01 s k format. 
On Cl'IS 5 Ctt.c Tape 

Please send t:.he me the !ol lowinq ::;oft.ware. Enclo 5-cd is my eheck. 
or Money Orde r, or b111 my _ VJ SA MASTER CARD account. , 

Number ___ - ­ - expiration dat.e -- ­

S19nature 

Quant. I Descr:ption Unit Prlce To ta l 

I 
des SOFTWARE 

U l .1nrl Or11 1. h tt••c. " tlUI 

O•••" <200&89-6840 

Sub Tot.-. 1 

Sales Tax 

Total 

,,..51 7 

• Hark Rcnnf'. 
Revici.o. 80·US 

three ver3ions; 
16K - n o renumber or copy c ommands 

s 17 . 95 
32K - fea t.ures renumber .and copy 

s 19.9$ 
- features r enumber :.nd copy 
TRSDOS 1. 2 $ 24.9!> 
TR SOOS 1 . 3 S 24. 95 

$ 21.95 

1101) 398 8181 

..- See Lisi of Advertisers on Page 4SS 80 Micro, November 1982 • 421 



EDUCATION 

Use a second cassette recorder to add sound to your programs. 

Sound OFF! 

Bertram A. Thiel minister a spelling test In the 
159 West Main Street absence of the teacher. Because 
Frostburg, MD 21532 

S

the computer cannot print the 
word to be spelled questions 
must be audible. The computer 

omething is missing from synchronizes the word list and 
the TRS·80 in the class­ records the answers as data on 

room. It lacks both a record of tape. When time permits, the 
the student 's responses, to be teacher plays the answer tape to 
checked by the teacher at a later make corrections. With proper 
t ime and an audio output. If you preparation and structure a 
have an expansion interface (or computer can save the teacher 
other dual cassette drive inter­ considerable time. 
face) and an extra cassette tape This is a simplist ic use of the 
deck these missing factors can computer; expand the concept 
be realized using the INPUT#· to include sounds (a lion 's roar, 
and OUTPUT#· statements. a cricket's ch irp, or the theme to 

The programs shown here ad- Beethoven's Fifth) and visual 

The Key Box 

Two or more CTRs 

Dual Cassette Drive Interface 

output (animation or other 
graphics), to create sophisticat­
ed learning and testing modules. 

Start at the base of the learn· 
ing pyramid by using the pro· 
grams described here for a 
TRS-80 with two cassettes and a 

1 0 ' TEACHER ' S SET-UP PROGRAM 
20 • 
30 ' B. THIEL , MARCH 1 981 
40 ' 
50 CLS : INPUT"HOW /\ANY QUESTIONS WI LL THERE BE'; X 
60 CLS 
70 PRINT'READY THE CASSETTE TAPE RECORDER SO THAT IT WILL RECORD 

YOUR VOICE . DO SO BY UNPLUGGING THE ' AUX ' PLUG , AND POSITION 
I T SO THAT THE BUILT- IN CONDENSER MIC WILL PICK UP YOUR VOICE 

, PLACE A BLANK TAPE IN IT AND DEPRESS RECORD AND PLAY KEYS , " 
80 PRINT: PRINT'WHEN YOU ARE READY TO RECORD , JUST PRESS THE ENTE 
R KEY .' 
90 PRINT : PRINT'START BY ASKING THE STUDENT TO TYPE IN HIS/HER NA 
ME . " 
1 00 PRINT: PRINT" DEPRESS <ENTER> KEY WHEN READY" 
110 AS=INKEY$: IF AS="' GOTO 110 
120 PRINT l -1,' ' 
130 FOR L• l TO X 
140 CLS: PRINT"QUESTION NUMBER" ; L 
150 PRlNT:PRINT " PRESS <ENTER> WHEN READY TO ASK QUESTION " 
1 60 A$• INKEY $: IF AS• .. GOTO 1 60 
17e PRINTl-1 , • • 
180 NEXT L 
190 CLS: PRINT ' QUESTION TAPE IS COMPLETE . PLAY IT BllCK TO CHECK R 
ECORDING." 

Program Listing 1 
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dual cassette drive. Conversion four seconds so you can ask tor 
to other computer systems and the student 's name and then 
cassette/disk combinations is dictate the spell ing list, one 
not difficult. word at a time. The time delay 

and the tape deck control are 
Set-Up provided by PRINT#- 1,"". The 

Program Listing 1 allows you statement turns on the tape 
to make the audio tape. The pro· deck motor, puts out the charac­
gram turns the cassette on for ter string used when you save a 

l e ' STUDENTS ' ANSWER PROGRAM 
20 • 
3 0 ' B . TH I EL llllRCH 1 981 
40 CLEAR 255 
5 0 DI HA$(5 0 ) : CLS :PRINTCHRS( 23) :PRINTTAB(l2) ; "HELLO " :PRINT 
6 0 PRINT " GET READY FOR A LITTLE TEST BY DOING THE FOLLOWING: 

l . PUT THE QUESTION TAPE IN THE TAPE RECORDER 
THAT HAS THE LABEL ON IT THAT SAYS <QUESTION>, 

70 PRINT: PRINT"WHEN YOU HAVE DONE THAT PUSH HY <ENTER> KEY " 
80 E$•INKEYS: I F E$="" 80 
90 CLS: PRINTCHR$ ( 23) 
100 PRINT" 2 . NOW MAKE SURE THAT THE <EAR> PLUG IS NO 
T IN THE <EAR> HOLE IN THE TAPE RECORDER , " 
110 PRINT: PRINT " WHEN YOU HAVE WNE THAT PUSH HY <ENTER> KEY" 
120 ES=INKEYS: IF E$ • " " 1 20 
130 CLS : PRINTCHRS ( 23) 
140 PRINT : PRINT" 3 . NOW PRESS TllE PLAY BUTTON 0 
N THE <QUESTION> TAPE RECORDER . • 
150 PRINT: PRINT " WHEN YOU HAVE WNE THAT PRESS HY <ENTER> KEY" 
1 60 ES•INKEYS: IF E$ • ""l60 
1 70 CLS:PRINTCllR$(23) 
1 80 PRINT : PRINT"NOW PUT YOUR ANSWER TApE IN THE TAPE RECORDER LA 
DELEO <ANSWER>" 
190 PRINT"TllEN PRESS BOTH THE RECORD AND THE PLAY BUTTONS" 
200 PRINT:PRINT'AFTER YOU DO THAT PRESS MY <ENTER> KEY' 
210 ESsiNKEYS: IF ES="' 210 
220 CLS: PRINTCHRS ( 23) 
230 PRINT:PRINT"MAKE SURE ALL THE PLUGS ARE IN AND THEN GET REr, 
DY TO TAKE YOUR TEST," 
240 PRINT:PRINT'PRESS HY <ENTER> KEY WHEN YOU ARE READY," 
250 ES=INKEYS : IF ES='"250 
260 CLS:PRINTCHRS(23) 
270 PRINTl-1 , " ' 
280 PRINT'PLEASE TYPE IN YOUR NAME . WHEN YOU ARE WNE PUSH 

THE <ENTER > KEY ," 
290 INPUT NS 
300 AS(O) =NS 
31D PRINT:PRINT"IF YOU ARE READY TO TAKE THE TEST , PRESS MY < 
ENTER > KEY , " 
320 ES• INKEYS:IF ES• '"320 
330 FOR C=l TO 20 
340 PRINT " TYPE IN ANSWER NUMBER ' JC 
350 PRINTl-1, • "' 
360 INPUT A$(C) 
370 NEXT C 
380 PRINTl - 2 , AS(0) ,A$(1) , AS(2) , A$(3) , A$(4) , A$(5) , A$(6) , A$(7) , AS( 
8) , A$(9) ,A$(10) , A$(ll) , AS(l2) , A$(13) , AS(l4) , AS(l5) , AS( l 6) , A$(l7) 
,AS(l8 ) ,AS(l9) , AS(20) 

390 CLS: PRINTCHR$(23) 

400 PRINT"OKEY , YOUR TEST IS DONE , NOW REWIND BOTH TAPES AND 

GI VE THEM BACK TO THE TEACHER. " 

410 PRINT:PRINTTAB(l2) ;"THANK YOU" 

420 END 


Program Listing 2 



~//,U/l 
.l 

day 

program, sends the data (in this 
case a single space), and sends 
the closing string. If the data 
within the quotes is 255 charac­
ters long (the maximum length 
allowed) the total time is 8.3 sec­
onds. Run a test on your com­

"The computer should 

be an extension 

of the teacher 


rather than something separate." 


puter to determine your times. 
Since the other two programs 

are set up for 20 questions, use 
20 as your answer to the first in­
put request and follow the pro­
gram directions. Use a leader­
less cassette tape rewound to 
the very beginning so it is syn­
chronized with the program. 

Answer Program 

The student answer program 
(Program Listing 2) gives in­
structions for tape recorder set­

up and turns on your question 
tape. The program gives the stu­
dent the test, stores answers in 
the A$ matrix, and records them 
on the second tape deck as a da­
ta string (see line 380). Use a 
leaderless tape to avoid losing 

data. In the classroom label the 
cassette recorders " question 
machine" and " answer ma­
chine" to avoid confusion. Label 
the two tapes the same way. 

Program Listing 3 extracts 
data from the student's answer 
tape using the INPUT#-1 state· 
men!. Level Ill or other keyboard 
abbreviation systems are useful 
when creating long INPUT#· 
and PRINT#· statements. I re· 
defined the shifted A key to give 
"),A$(". Use your own voice in 

the question tapes. Students en· 
joy hearing their own teacher on 
the recorder, and it gives a 
sense of continuity. The com­
puter should be an extension of 
the teacher rather than some­
thing separate. 

Modifications 

Modify the programs here to 
su it your own situation. Con· 
sider a more complicated meth· 
od of controlling the audio deck. 
Use the following line: FOR X=1 

10 ' ANSWER CH ECKING PROGRAM 
20 ' 
30 ' B,THIEL HARCH, 1981 
40 CLEAR 255 
50 DIM 11$150) 
60 PRINT"ANSWER PROGRAM, LOAD STUDENT'S ANSWER TAPE IN TAPE RECO 
RDER AND DEPRESS <PLAY > BUTTON." 
70 PRINT"RECHECK PROGRAM IF NECESSARY TO HAKE SURE THE NUMBER OF 

INPUTS AND THE FOR-NEXT LOOP AGREE WITH THE NUMBER OF QUESTION 
S IN THE TEST .• 

80 PRINT: PRINT" I F READY PRESS THE <ENTER> KEY" 

90 E$•INKEY$: I F ES • "" 90 

lee INPUTt-l,11$ ( e) ,A$(l) ,A$12) ,A$(3) ,A$(4) ,11$(5) ,11$(6) ,A$(7) ,11$1 

8 ) ,11$ ( 9) ,11$(19 ) ,AS(ll) ,A$(12) ,A$(13) ,A$( 14 ) ,1\$(15) ,11$(16) ,11 $(17) 

,11$(18) ,11$(19) ,.o.$(29) 

Ile PRINT"STUDENT'S NAME: "111$(0) 

12e FOR X=l TO 2e STEP 2 

139 PRINTX1A$(X), 

140 PRINTTAB(Je) 1X+l1A$(X+l) 

15e NEXT X 

168 GOTO 160 


Program Listing 3 

TO Z:OUT 255,4:NEXT X in place 
of the PRINT#·1,"" control (line 
120 in Listing 1 and line 350 in 
Listing 2). Use Z as a varying 

number stored in another ma· 
trix, transmitted from the teach· 
er's program to the student's an· 
swer program. This varies the 
time the audio portion is on. Ex· 
periment to find out how long 
the For .. . Next loop is for var· 
ious values of Z. Use a Step fac· 
tor so the Z number translates 
directly to seconds of on-time.• 

Jj "Deck The 
Halls With 


80 MICRO. • •'' 
Make 80 MICRO part of your holi­

season. Every month, 80 MI­
CRO provides its readers with more 
TRS-80* related programs, articles, 
applications, new product announce­

ments, and reviews than any 
other magazine. 

And it's as enjoyable as it is informative. 
What a perfect way to say Happy 

Holidays to your favorite Radio Shack 
microcomputerist. 

Give a gift that will last throughout the 
year. Give a subscription to 80 MICRO. 

•TRS-80 is a trademark of the lfadiu Shack Division 0£ Tandy Corp. 

YES, I want to give a 

subscription to 80 MICRO for 
the Holidays (12 issues-$24.97) 

0 Check enclosed I 
O MC O VISA DAE OBill meI 
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I City_ _____ State_ Zip ___ 

I Canada & Mexico S27.97, 1 year only U.S. Funds 

I 
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BO Micro•Box 961•Farmingdale, NY 11737 
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UTILITY 

Send Tape-Disk into higher memory. 

TDRELO 

Barry Kornfeld Tape-Disk lives and works). The 
190 Waverly Place TRSDOS/NEWDOS 2.1 Dump 
New York, NY 10014 command is useless; it won 't 

save anything below 7000H and 
the syntax is next to impossible 
to type correct ly. 

NEWDOS 80's Dump com­
mand solves all of those prob­
lems, but one can't always work 
in NEWDOS 80, and not every­
one owns it. 

Being an incurable machine Superzap is great for little 
language patcher, I have modif ications, but tedious for 

oft bemoaned the lack of a util­ longer patches. Plus, you 'll have 
ity to do a simple save from extra work counting bytes, up­
memory to disk, down in the dating directories and such. 
5200H range, where so much im­ In response to those frust ra­
portant software-Scripsit and tions I wrote TDRELO to relo­
Visicalc- resides. cate Tape-Disk into higher mem­

I usually use Tape-Disk for ory. I can now write patches on 
dumps but it won't save any­ Editor/Assembler, load the main 
thing below 5400H (that's where program and the patch into 

Program Listing 1. Machine-language program to relocate Tape-Disk 

ee1eo ; l1ISTING • l 
002 0 ~ ; TORELO: A PROCAAM TO RELOCATE TAPEDISK 
00390 ; BY BARRY KORNFELD 
99 40 9 ; 
eesee :••• • •••••• • -•• •• ••••••••••••111•••••••••••11• • 

90690 ; 
00B2 99799 NEWADR EQU 8B2H 

09800 : 

99999 ; NEWADR = THE HSB OF THE RELOCATION ADDRESS 

91999 ; (THE LSB IS hLWAYS 99) 
9ll09 ;AS GIVEN ABOVE THE llEW START AOPRESS WILL B 

E 91>200H 
91290 ; CHANGE THIS EOU BEFORE ASSEMBLY TO RELOC 

ATE AT 
91309 ; THE ADDRESS OF YOUR CHOICE . 
0 \4 00 :OR BY USING A MONITOR TO EDIT ~EMORY LOCl\TI 

ON 5494H 
01500 MINIMUM MSB = 5511, MAXIMUM = OPDH 
91609 
01700 ; • • ** *** •• *** ••••• ** ic •• *** •• lit**."* Ille ••• llt *** •• 

Program Listing 1 Continues 
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memory and save the whole 
thing as one big f ile-with the 
disk operating system count ing 
all of the bytes and updating the 
directory. 

Only 70 Bytes 

TDRELO is a scant 70 bytes 
that can be quickly assembled 
with EDTASM or via a Basic 
POKE program. 

If you are using EDTASM: 
•Type the source code, as­

semble and save as a disk f ile. 
• Ex it to DOS and LOAD 

TAPEDISKJCMD. 
•RUN TDRELO. 
•When t he Ta pe-D is k 

prompt comes up on the screen 
enter: 

F l llespec/CMD:O 9200 93F1 9200 

Locating Tape-Disk at B200H 
is adequate for all my needs (so 
far) and works for both 32K and 
48K systems. But you can relo­
cate Tape-Disk elsewhere by 
simply chang ing line 700 to: 

NEWAOR EOU ONNH 

and readjusting the save ad­
.dresses. Enter a new start ad­
dress: NNOO; a new end address: 
NNOO + 01F1H; and a new ex­
ecution address: NNOO. 

NN equals the starting loca­
tion " page." For example OEOH 
relocates Tape-Disk to EOOOH. 
The response to the Tape-Disk 
prompt is: 

F lllespec/CMD:O EOOO E1 F1 EOOO 

NB: NN should not be less 
than 55 or more than FD. 

The Basic Version 

If you feel more comfortable 
in Basic, try this POKE program: 

•Go into Basic with your 
memory size at 28670. 

•Type and execute the pro­
gram. 

• CMD" S" or reboot to get 
back to DOS. 

•Run Tape-Disk and answer 
the Tape-Disk prompt with: 

F TDRELO/CMD:O 7000 7045 7000 

•Exit Tape-Disk with the E 
command or hit the reset but­
ton . 

• Follow the last two steps in 
the EDTASM instructions. 

To relocate Tape-Disk else­
where with the Basic program 
follow the relocation direct ions 
given after the EDTASM instruc­
tions. Note, however, that NN in 
the Basic program is the data 
item in li ne 60 ente red i n 
decim.al. Disk Basic doesn' t 

seem to like &H DATA items. 
Also note that NN shou ld be 

be tween 84 (54H ) and 253 
(OFDH), but cannot be 111 (6FHJ 
or 112 (?OH). • 

The Key Box 

Disk Basic 
32K RAM 

http:decim.al


••••••••••••••••••••••••• = 	 =
TRS-80 MODELS I OR Ill, 32K, 1 DISK DRIVE 

Program Listing 1 Continued 

; 
; CALCU L/\TE 

; 
ORG 

START LO 
LO 
SUB 
LD 
LO 

THf; CODE 

5 400 
54C0 3lPC4l 
5403 3EB2 
540S D6 S2 
5 407 67 
54B8 2i::oo 
54M ES 
5408 1100 52 
T ADDRESS 
540E 19 
N HL 
540F ES 
5410 EB 
'411 01F20l 
!SK 
5 414 EDBO 
I 

5416 	 El 

5417 Dl 
5418 01000 I 

5 41B cs 
OR 
541C 05 
541 D ES 
541£ 3E52 
5420 CD37S4 
5 423 El 
SS 
5 424 Dl 
5425 Cl 
5 426 OS 
5427 3ES3 
S429 CD37S4 

5 42C DI 
5420 217E52 
RESTORED 
S430 19 
5431 3E52 
S433 77 
5434 00052 

TAPEOISK 

01800 
01900 

02000 
02100 
02200 
02300 
02400 
02500 
02600 
02700 
02800 

02900 

03000 
03100 
03200 

03300 

03400 

03500 

03600 
03700 
03800 
03900 

04000 
04100 

04200 

04300 
04400 
04 SOD 
04600 
04700 

04800 
04900 
05000 
05100 
05200 
OS300 

0540l} 

05500 
05600 
0 570 0 
05800 
05900 

06000 
06100 
06200 
06300 
06400 
06500 

06600 
06700 
06800 

06900 
07000 
07100 

07200 

07300 
07400 

NEW /\DDRESS , 

5400H 
SP , ~lFCH 
A, NEWADR 

52H 
H,A 
L , 00 i Your personal i 


: 	 money : 

• 	 I: manager, 1 

I DOUCHFLO! I 

I 	 • 

Doughflo is a comPlete account ing svscem rnac grows as vou need 1r - •• FEATURING: - I 
• "' Excellenr for use as a general 1eoger tax preparation svscem or
I accounts Pavao1e svscem I 
• .,,. Reports wnoch compare totals from up to 2a monrns Automat1ca11v • 
• form income ana expense averages ano IJudgecs • 

.,.. 1nreracnve checkbook balanong whi le expenses are being entered I 
• Complete check ·wrnong 1og1c cuscom•zeo ro vour own checks 
I .,.. versatile reoon generator searcnes and 11srs a11 to ra1s ano oa1.inces • 
• .,.. user fneno1v C1ocumentat1on- on C1uoes sample oat.i re.iov to run • 

• 	 Pay your bills , and gain valuable insight. create acomplete 1111anc1a1 I
I 	 Clata base for your home or office $79.95 complete oemonsrratoon • 

01sk ava11ao1e for s1i 00 POStPa•O to be out towaros furure purchase I 
• 	 For more mtormat1on cneck reader service number Specify 
• 	 Model1or111 .,-112 I 
• I 
I "A ·WIJ- 04/A II 	 .;.:-:::.:.':'. I 

I Perfect Cload : 
I Every Time"* I 
I 	 ·from ,1 review 1n sememoer OctOl)er 1980 II 	 EIC'men ,1rv Elecn onirs Reorm1 i,. ,111.111.1tJlf I 

• 	 $ •
I 	 TRS-80 TAPE DIGITIZER ..... 49.95 ! I 
1 At last there is a cure for TRS·SO tape cloading blues! For 1
1 over three vears Alphanetocs nas oeen se ll ing cne TRS·SO Tape 1I D1g1t1zer . a proven haroware solution for your softwMe problems No I 

tonger need vou 1ugg1e the recorders vo lume conrr o1 eno1ess1v rry- I
I ong for a oertecc cioao of a pre-recoroed program Just pop rne rape 

into rne cassette recoroer. process the 11gna1 nrougn our doqotozer III ano vou re readv to RUN a per fect 1oao' I 
Just check out the Tape D1g1nzer s features 	 I 

I Makes tape program loading vir tually independent I
I of volume control setting. 

Allows copying system and normal tapes without II using computer.
I Makes a perfect digital copy of any tape w ithout I 
• using computer, removing hum, noise, and cures I 

minor dropouts.
I cassette switch allows manual control of cassette I 
• recorder, independ~nt of computer control. I 

,, "COOD DATA" indicator easily enables setting proper •
I volume ... doubles as a tape monitor.
I ·' A.C. powered - no batteries to r eplace. • 

Housed in a sturdy, attractive metal case.
I ·' Completely compatible with Level I & ll , also LOW I
I speed 1500 baud> Model Ill. I 
I 	 Feeo vour cassene m rne Alphanencs rape D1g1 t1zer and feeo your • 

comou rer rne exact 01g1ta1 waveform the TRS·SO gave vour tape Ger • 
• rod 01 vour tape bugs rooav - sag 95 oostpaoo co continental North 

• America. or return w1rn1n 10 oavs for a full refuno• .,- 111 • 


I we welcome Visa or Mastercard. I 
I w;J;Aae1il•CS:l .•sox 597. Forescv111e. cA gsa36 
~~~ ~ I) 24hr. phone l 707>887·7237•...~~.................~ 


PUSil HL 
LD DE , 5200H 

ADO HIJ , OE: 

PUSH HL 
EX DE , HL 
LO BC,OlF2H 

J,OIR 

:•···················

;CORRECT FOR CALLS AND 
: 

POP HL 

POP DE 
LO BC , l DOH 

PUSH 	 BC 

PUSH DE 
PUSH HL 
LD A, 5 2H 
CALL RAISER 
POP llL 

POP DE 
POP BC 
PUSH OE 
LD A, 53H 
CALL RAISER 

; 

OFFSET , AND RELOC/\TE 

;SET STACK 
; MS B OF NE~' .'\DDR~SS 
;CALCULATE OFFSET 
;FULL OFFSET IN HL 

;SAVE IT 
;ORIG . TAPEDISK STAR 

; NEW START ADDRESS I 

; SAVE IT 
; SWAP TO SETUP LDIR 
; I OF BYTES IN TAPED 

: RE LOCI\ TE TAPEDISK ! I 

· ·-·· .. ,.. ••••••••••• *.**• 

JPS 

;GET NEW START 

;GET OFFSET 
; I OP BYTES TO 

;AND SAVE THEM 

: SECOND PASS 

; CORRECT 5200H 
DO !Tl 

; GET NE\i STllRT 

; AND OFFSET 

l\DDR . 


CHECK 


/\LL P 


PAGE 


ADO RE 


: AND I OF BYTES 
;RESAVE OFFSET 
; CORP.ECT 53 OOH PAGE 
; DO IT ! 

;•• •••••11•111• ••••••••*····················"** 

: RESTORE SW AT ORIGINAL MEM LOCATIO!l 527EH 
; 

POP DE :GET OFFSET 
LO llL,527EH ;ORI G HEM LOC TO BE 

ADD HL , OE ;NEW HEM LOCATION 
LD A, 5211 ; PUT IT IN 
LO (HL) , A 
JP 520011 ;JUMP TO TAPEDISK 

; USE TAPEDISK 'F ' COMMAND TO SAVE RELOCATED 

; ENO l\DDRESS = START ADDR ESS + DlFl H 
; EXECUTION lll)DRESS • START ADDRESS 
; FOR ' NEWADR ~OU OB211 ' AS GIVEN IN LINE 0080 

THE TAPEOISK COMMAND WOULD BE: 
:?F FILESPEC/CMD:O B200 B3Fl B2 00 

;************* ••···························· 

;SUBROUT INE TO CORRECT 

:m~ MISER 
07700 
07 800 
07 900 
08000 RAISIT 
08100 

08200 

08300 

08400 
08500 
08600 
08700 

CPI 
JR Z ,RAISIT 
RET PO 
JR RAISER 
PUSH AF 
ADD A, O 

DEC HL 

LO (llL) ,A 

INC HL 
POP AF 
JR RAISER 
END START 

FOR NON- RELOCATABLE C 

;IS IT 5211 OR 5311 

;YES? GO! 

;DONE:? RETURN 

;ELSE TRY NEXT BYTE 
;SAVE BYTE 
; /\DO MSB OF OFFSET T 

; GET MEM LOCATION TO 

; PUT IN CORRECTED BY 

;RESTORE !IL 

;GET BYTE 

;TRY NEXT BYTE 


ALLS 

5437 
5439 
5 43B 
543C 
543E 
543F 

& JPS 

EDAl 
2803 
EO 
18F9 
F5 
82 

0 MSB OF /\DOR 
5 440 2B 

BE CORRECTED 
5 44 1 77 
TE 
5442 23 
S44 3 Fl 
544 4 l 8Fl 
5 400 
00000 TOTAL ERRORS 

~ REM * LIST ING t 2 
5 REM * TDRELO : BASIC POKE PROGRAM 
6 RE H * BY BA RRY KORNFELD 
1 0 F OR X• IH70 0 0 TO I H704 5 
20 READ Y 
30 POK E X•Y 
40 NEXT 
50 DATA 49 r 252 r 65 r6 2 
55 REM * THE FOLLOWING DATA ITEH '178' = OB2h 
56 RE M O CHAN GE TO RELOCATE TAPEDISK ELSWHERE . 
60 DATA 178 
70 DA TA 214 r82•lOJ, 46 t 0 , 229rl 7 , 0 • 82 r 25t229 • ~35t1 • 2 4 2 r1• 237 

90 DATA 1 76 r 225 r 209 rlr 209rlr l97 r 2 1 3r229 r 6218~1~0S rSS 1 11 ~ 
90 DATA 22~1 209 r1 93r 2 1 3 r 62r 8 3 r 205 1 55 r 1 1 2 r 209 r 331126 1 821 25 

100 DATA 62 r 92 r 1 1 9 rl 95 r 0 r 82 r 237r 1 6 1r 40 r 3t224 t ~4 r 249r~4 Z • l30r~ 3 

1 10 DATA l1 9 r 3S r 2 4t. 24 r 2 41 

Program Listing 2. TDRELO, the Basic version 
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EDUCATION 

Hit a bull's-eye with this polynomial factoring program. 

Algebraic Archery 


Michael A. Duffin 
1507 East Avenue 
Berwyn, IL 60402 

It has always disturbed me that the com­
puter is useless for algebraic applica­

tions. My Level II TRS-80 can add, subtract, 
multiply, divide and determine certain 
trigonometric identities; when it comes to 
factoring a simple polynomial the computer 
knows zip. 

The program in Listing 1 presents a stu­
dent with a polynomial to factor. It gives five 
chances to answer correctly. If the student 
fails , the program tells the correct answer 
and shows how to determine it. 

Polynomial Lingo 

A variable is a character representing a 
number or a group of numbers (X, Y or A, for 
example). A term is a combination of vari­
ables and numbers. Terms are separated by 
plus or minus signs. An example of the type 
of polynomial factored by this program is 
Xt2 + 7X + 10. 

The Key Box 

Basic Level II 
Model I or II 
16K RAM 

A .... . . Random Number 
B .... . Random Number 
X...... The sum of A and B 
Y ...... Product of A and B 
AS . . ... One possible answer to the problem 
BS .. . .. Alternate answer to problem 
C$ .. .. User's answer 
SAS . . . Sign In front of x ( + or - ) 
SBS ... Sign In front of Y ( + or - ) 

ZS ..... Problem presented by computer 


Table 1. Algebra Variables 
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To factor, you must find two polynomials 
wh ich when multiplied together equal the 
polynomial given. The answer to the prob­
lem above is (X + 5) (X + 2). 

To check the answer, multiply (X + 5) 
times (X + 2). Do th is by multiplying X times 
(X + 2) and 5 times (X + 2), and add the 
results. The following details the steps: 

(X+5)(X+2) 
X(X+2) +5(X+ 2) = 
Xt2 + 2X + 5X + 10 = 
Xt2 + 7X + 10 

Now that we see how factoring works are 
there any t ricks to make programming it 
any easier? Look at the problem and answer 
again. 

Problem Xt2 + 7X + 10 

Answer (X + 5) (X + 2) 


The middle number in the problem (here, 
7) is always the sum of the numbers In the 
answer (5 + 2 = 7). The coefficient of the 
third term (here, 10) Is always the product of 
these numbers (5 • 2 = 10). 

The Program 

My program selects two random 
numbers, A and B. It determines their sum 
(the variable X) and their product (the 
variable Y). Then ii uses these two numbers 
to present the problem (Z$). The person run ­
ning the program has to determine the 
factors. 

The 10 program variables are described 
in Table 1. The subroutine between lines 
1000 and 1030 determines the random num­
bers in the problem and the sign used with 
each number. The subroutine also builds 
the problem and stores ii in the variable Z$. 

STR$ places the numeric values X and Y 
within the string. If the STR$ instruction is 
not used, a Type Mismatch (TM) error oc­
curs. Thus, this line takes the characters 
"Xt2 + ", the value of the number X, the 
characters "X + " and the value of the 

number Y (the product of A and B) and puts 
them together (concatenates them). If A is 3 
and B is 2, Xt2 + 5X + 6 appears on the 
screen when Z$ is printed (see line 120). 

The subroutine at lines 2000-2020 sets 
the strings B$ and A$ to the acceptable 
answers. In our example the values of these 
variables would be (X + 3) (X + 2) or (X + 2) 
(X + 3). 

The user must place a blank before the 
numeric part of each answer because the 
STR$ instruction reserves a position for the 
sign of the number. 

The routine between lines 4000 and 4060 
informs the student of the possible correct 
answers and tells how that answer was 
derived. 

The subroutine in lines 3000-3020 gives 
the student time to read the answer and 
study it if necessary. Line 3010 loops to 
itself until a key is pressed. The INKEY$ in­
struction In this line allows input from the 
keyboard while the program is running. 

Although this program teaches a person 
to factor rud imentary polynomial equa­
tions, it suffers the same ailment as many 
mathematical applications: It Is boring. 

Archery Game 

I assigned my data processing class to 
develop a game or educational application 
on the TRS-80. The hardest thing about this 
assignment is generating an idea. One of 
my students came up with the program in 
Listing 2, Archery Game. 

The player fires an arrow at a target. Up to 
20 individuals may play; a player with over 
200 points wins. The amount of points 
scored is determined by the level of play. 

Look at the variables listed in Table 2. They 
are grouped according to their functions. 

Line 19 sets up the Initial values to start 
the graphics. Lines 20 and 40-90 explain how 
the game works. Line 100 sets up the max­
imum number of elements for the array with 
the DIM instruction. This line also Initializes 
some variables used in the program. 

The maximum number of players Is ob­



" . when it comes to 
factoring a simple polynomial 

tained by the Input instruction in line 110 
(variable N). Lines 120-140 ask for each 
player's name and store it in the array A$ in­
dexed by the variable I. 

An array is a storage area. It contains 
multiple elements (pieces of data or groups 
of numbers) identified by one variable name 
and a subscript or index. We could choose 
different variables for each player's name, 
such as NAME1 , NAME2, NAME3, NAME4. 
By specifying A$(1) and changing the value 
of I we can store all the names and refer to 
only one variable (A$). In our case, we iden­
tify a person 's name and score with the 
same index number. Thus, S(1) is the score 
of the person whose name is A$(1). 

The For_ ..Next loop starting at line 160 
and ending at line 312 contains the body of 
the program. The variable QQ points to the 
array elements of the current player. Look 
at line 300 to determine what this really 
means. 

300 S(QQ) =S(QQ) + B:PAINT " TOTAL SCORE FOR 
"A$(4)" = "'5(4) 

In this line a player's score is Incremented 
by the value of B. For the fourth player this 
line would read: 

300 5(4) = 5(4) + B:PAINT " TOTAL SCORE FOR ''A$(4)" 

=" S(4) 

Only the fourth player's score is incre­
mented and on ly his or her name is printed. 

At line 181 of the For. .. Next loop we enter 
two subroutines. GOSUB 22 prints the 
target, the bow and the arrow; GOSUB 501 
moves the arrow. 

The remainder of this For...Next loop is 
arranged sequentially. Line 165 prints 30 
blanks at the top of the screen. This erases 
the line previously starti ng at screen posi­
tlon zero. Line 170 ident ifies the player 
whose turn it is and asks what type of throw 
is wanted (1, 2 or 3). Line 180 makes sure 1, 2 
or 3 was entered and line 181 goes to the 
subroutines to construct the graphics. 

The routine in lines 190-280 determines 
the number of points scored. The player who 

the computer knows zip." 
enters number 1 has only a 50-50 chance of 
getting any score. This player stands a better 
chance of getting a bullseye, however. The 
player who enters number 2 has a 99 percent 
chance of getting some score and the player 
who enters number 3 has a 95 percent 
chance of scoring. 

Line 300 increments the player's score. 
Line 310 checks to see if we have a winner 
and line 320 starts the rout ine over for the 
next player. 

Once the For ... Next loop is comp lete 
lines 320 and 325 increment the round 
number and print it. Then lines 330 and 335 
determine if we have a winner. If there is no 
winner yet, the For ...Next loop starts again. 
If we have a winner fina l messages print. 

Algebraic Archery 

In the first part of this article I talked 
about a program to factor simple polynom­
ial equat ions. In the second part a number 
of players were able to try their luck at hit ­
ting a target with a bow and arrow. As dif­
ferent as these programs are, they suffer 
from a similar problem. After a short time 
they become very dul l. Next I combined the 
two games. 

First, I renumbered the Algebra game 
starting with l ine 600 and incrementing it by 
100 with Radio Shack's RENUM package. I 
stored the renumbered program on tape us­
ing the CSAVE command. 

I restored my system to its original status 
(power off-power on). I then loaded the Ar­
chery program into the system using the 
CLOAD command. 

To store two programs in the machine at 
once, CLOAD the first program and then 
enter the following instructions: 

PAINT PEEK (16633).PEEK(16634) 

The resulting values on my machine for the 
Archery game were 168 and 78. Subtract 20 
from the first value and enter the following 
POKE instructions. 

POKE 16548,1 66 :POKE 16549,78 

W, Q . 0 , X, Y, Z ..... Used in the POKE instruc t ions and the For. .. Next loops that graphical ly disptay 1 
lhe Target. Bow and Arrow and the Arrow's movement 

AS ................. An array containing the names ol up to 20 players 
S....... . .......... An array cont aining each player"s score 
I, QQ .....•....•.... Indices used in the above arrays 
B . .. .. ........ . ... Score received by a player in a panicular round 

M ....... . Switch set when a player has scored over 200 points (M = 1) 

T.................. Type or shot (1, 2 or 3) 

U .. . .............. Shon hand tor the expression RND(l00)/100 

P1 . P2, P3, P4 ........ Predetermined values depending on the value ol T selected. These are used with the ran· 


dom number U to determine the score of the player 
R ................ . The round being played 

Table 2. Archery Variables 

"" See List of Adver tisers on Page 455 

Most Disk-Director ies show only 
the filespecs plus some hard -to ­
understand superf luous infor ­
mati on . Our 

DISK-MENU & 

DIRECTORY 


DISPLAYS DETAILED DESCRIPTION 

OF EACH PROGRAM 


ON A DISKETTE, 

filespec and date of creation . 

SELECT & RUN PROGRAMS 


INSTANTLY. 

(For Model I /I ll . all systems) 


s299s + 1so h. . &s 1pping handling 

INTERNATIONAL 

COMPUTER PRODUCTS 
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insert & much more. 
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"... this program ... suffers the same 
ailment as many mathematical 
applications: It is boring." 

TRS-80"' MODEL 111 

TRSDOS™ 1 .3 Users 


Super-DIR 1.3 

SDIR a directory maintenance and disp lay 

program enhancing present commands and 

allows unlimited access to your disk and disk 

Ii les . Not recommended for those who need 

to be protected from themse lves. 


Among its many features: 

SDlR run under TRSDOS 1.3 . 

SDIR abbreviated (hor izontal or vertical) or 


super expanded listing with scrolling. 
SD IR graphic diskette map with areas 

marked by file type. 
SDIR map showing loca tion of any file. 
SDIR single stroke commands. 
SDIR lis t files a granule at a time. 
SDIR sort by name, extension, size, starting 

location or back as it was. 
SDIR rea rrange order for special needs. 
SDIR most modifications either temporary 

or permanent. 
SDIR create, ki ll, rename, c han ge attributes 

or reposition files. 
SD JR red uce number of ex ten ts, speed up 

direct file handling . 
SD JR change any byte on disk. 
SDIR pack out holes in disk space. 

Comes comp le te with man ua l which also 
describes the directory. How to add your 
name to boot message , substitute SDJR for 
DIR, back up protect your fil es like Scripsit~ 
and many many more. 

Price $59.95.Send check or money order to: 
499

SMS Products "" 
ll l 7 32nd.Ave,SE Albany, OR 97321 

,. 1ritde!TllM\ ol TANDY COAP. 

The POKE instructions change the start­
ing address where the second program is 
loaded. If the value from PEEK(16633) Is 
less than two, subtract one from the second 
value and add 256 to the first. 

Now CLOAD the second program. Re· 
store the pointers to their original locations 
with the following instructions: 

POKE 15548,233 :POKE 16549,66 

The archery program existed at lines 
10-511 and the Algebra program existed be· 
tween lines 600 and 3200. The programs in 
my machine were still independent of one 
another. 

Final Product 

A player is required to factor a polynom· 
ial. If the answer is correct, an arrow fires at 
a target. The number of points scored is 
determined by the number of tries it takes 
to factor the problem correctly. Up to 20 in· 
dividuals may play; the first player to score 
over 200 points wins. 

A few program modifications make the 
contest more interesting. During the first 
round each player gets only one chance to 
answer the problem correctly. Thus, a 

player receives zero or 50 points. During 
subsequent rounds, the player with the 
highest number of points receives only one 
chance to factor the problem correctly. All 
other players receive up to five chances to 
answer the problem. 

I made modifications to the games to 
make them work in this manner. Lines 
40-70 in Archery-Algebra direct you to the 
new instruct ions for this game. 

Notice that line 70 is only a REM instruc· 
tion. When I modify programs I find it ben· 
eficial to put in dummy lines. When modify· 
ing programs unfamiliar to you, avoid a UL 
(Undefined Line) error by replacing deleted 
lines with a REM. The dummy REM state­
ment allows you to insert lines of code at 
the start of a GOSUB or GOTO routine 
which were not identified when the GOTO 
or GOSUB statement was written. 

The next group of instructions modified 
appears between lines 164 and 180. Line 
164 sends us to a subrout ine start ing at line 
4000. This routine erases only the top hall of 
the screen. Thus, it is unnecessary to re· 
draw the target and the bow each time. The 
PR INT@ writes an entire Iine of blanks. The 
POKE instruction wou ld have required 
POKEing each screen position. 

---TRS-80' Model Ill / I ___ 

YJOBOS™ I 

Basic Operating System 

WOBOS I i.s a menu clrivOl"l, prestructured program in BASIC lhnt 

~~:.~~:~.e:·~~:a~ 301,~·:r:r~~~ ~~~~~~:~: 
your programs wilhin a well org.an~zed enYironrnenl !het proyldes 
a Yel'V .strong loundalion to build upon. You always had to sta1t 
rrom scratch before but now. aPler loacing WOBOS I, you' ll ster! 
wilt! O'ller l1 K ol subroutines and systern utilities, Imagine what 
1his can do IOI' your producti...ity ~ woaos r is not an accessory 
IO vour Ptogram. It acttJaly becomes YOUA programl 

03 / 01/82 12 134•56 

u 	 UTILITIES 
11 · OBID Lisi 

2 . • 22 - Serl 
3 . c 33 · Re-numbe-t 
4. 0 44 - Appo.nd 
s · e SS • Memo..iy Cump 
6 · Grnpl'llC:! Syn1hcst-s 68 - Mop 
7 - Spee.I.Pl C:l'l.PrGCl.e~ 0 -31 17 - Si ze 
e · 91-121 B8 New Dala Entry 
9 . 192 -255 99 Oovl<:o l / O 

111 It wil l &dd mult ihequell\Cy SOUNC lo yoor TRS· 80 

• II W'lll &.ta.l'ld.&rdi :t~ )'Olli writing Ond taw• yO\I milny ho urs 

of d'o&t>..lig in9 111nd fo&wtlll~ ullllly lul\Ctlont. 

• It will l'lelp you 9hUCtUf0 YOUR OWN piogr11ms. 

"Ones )'OU'lole U$0'd it, rou'll l'Uh''" wriffJ 
.it.n(l rh it r prognJm Wll/'J(IUI Irl ~ 

LEVEL n DISK 

CC1041 CC1042 

DEMO TAPe 1 $10 FULLY REFUNDABL.E. 


ON QUALITY CASSETTE & MANUAL 


OADEFI PHONE 	 ONLY--a 
C503> 649-4526 VISA' . - •«Co"' $ 35 

SEND CHECK. MONE"I' OAOEFI OR NUMBER ANO 


ExPIFtATION OATE OF YOUR CREOfT CARO TO= 


W · · . c: · O ,_,, ..· · ,,,.179 

6640 SW 173 AVENUE, BEAVERTON , OREGON 97007 

. TIS · U h I T• If run tUP. 

2 REM********************************************************* 
4 REM* 
6 REM* ALGEBRA--------------FACTORING S I MP LE POLYNOMIALS 
7 REM* 

8 REM* BY MICHAEL A. DUFFIN 

9 REM* 

10 REM* MORTON COLLEGE--------CICERO,ILL. 

12 REM* 

14 REM******************************************************** 
90 CLS:CLEAR 100:D=l 
100 PRINT "FACTOR THE FOLLOWING PROBLEM" 
110 GOSUB 1000 
120 PRINT Z$ 
130 GOSUB 2000 
140 INPUT "WHAT IS THE ANSWER "; C$ 
142 IF D>=5 THEN GOTO 4000 
150 IF C$=A$ OR C$=B$ THEN PRINT "THATS RIGHT ! !":GOSUB 3000:GOT 
0 10: ELSE PRINT "TRY AGAIN ":D=D+l:GOTO 140 
1000 A=RND(5)+l:B=RND(5 )+1 
1002 I F RND(2)=1 THEN A=-A:SA$=" -" ELSE SA$="+" 
1004 IF RND(2)=1 THEN B=-B:SB$="-" ELSE SB$="+" 
1010 x~A+B:Y=A*B 
1020 Z$="X[2 + "+STR$(X)+"X + "+STR$(Y) 
1030 RETURN 
2000 B$=" (X" +SA$+STR$ (ABS (A))+") ( X" +SB $+STR$ (ABS ( B)) +") " 
2010 A$=" (X" +SB$+STR$ (ABS ( B)) +") ( X" +SA$+STR$ (ABS (A) ) + ") " 
2020 RETURN 
3000 PRINT "PRESS ANY KEY TO CONTINUE. " 
3010 IF INKEY$="" THEN GOTO 3010 
3020 RETURN 
4000 CLS:PRINT "THE FACTORS OF "Z$ 
4010 PRINT "ARE EITHER "BS" OR "A$ 
4020 PRINT "AS YOU CAN SEE" 
4030 PRINT "THE SUM OF "STR$(A)" AND "STR$(B)" IS "STR$(X) 
4040 PRINT "AND THE PRODUCT OF "STR$(A)" AND "STR$(B)" IS "STR$( 
Y) 
4050 GOSUB 3000 
4060 GOTO 10 

Program Listing 1 
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First in 
Its Class 

and 
Looking 

tor 
Work. 

TRS·80 Model I, II, Ill 

Five multiple regression procedures 
(including stepwise, backward eliminat ion, all 
subset , and ridge), 24 transformations, com­
prehensive data base manager (with search 
and sort), descriptive statistics, hypothesis 
testing (7 tests). time series analysis (7 
models), random variate generation, discrete 
probabil ity distributions. sampling distribu­
tions, nonparametrics (5 tests), and com­
plete documentation. 

Complete package with manual - $125 
To order, send payment plus $2.00 shipping 
and handling to: 

Quant Systems 
P.O. Box 628 


Charleston, S.C. 29402 

.-194

803-571 -2825 

S.C. residents add 4% sales tax 


Overseas orders add $7 for shipping 


"The programs in my machine 
were still independent 
of one another." 

Line 172 sets T equal to six during the 
first round. Each player has on ly one 
chance to answer a problem during the firs t 
round. Line 175 performs a similar function. 
The player wi th the high score is allowed 
only one chance to answer a problem. 

Line 180 sends us to the Algebra program, 
now a subroutine of the Archery program. 
The major differences in the Algebra sub· 
routine exist between lines 1020 and 1390. 
Note the relationship between the variables 
T and D. The Algebra subroutine uses D as 
the number of tries it takes a player to 
answer the math problem correctly. The 
orig inal Archery program used T to deter­
mine the score of the player. Since D now 
determines the score, lines 600 and 1390 set 
them equal to one another so the same value 
is used for both parts of the program. 

There is an exception to this rule. Lines 
172 and 175 set the value of T to six when a 
player gets only one try to answer the prob­
lem. If the player answers the problem cor­
rectly, we must make sure he or she re­
ceives the correct score. Line 1380 resets D 
to one. 

Line 1020 in the Algebra subroutine 

clears the th ird line of the screen of the 
previous incorrect answer. Lines 1100-1300 
check the answer. If ii is correct we exit the 
subroutine. If the answer is incorrect and D 
is less than five, the player is given another 
chance. If the player fails to answer within 
five tries, the correct answer is given and we 
exit the subroutine. 

Lines 190-280 no longer use the variables 
P1-P4 of the original Archery game. Prob· 
abilities are no longer a factor. The player 
who answers correctly on the first try 
receives 50 points. If it takes two tries the 
player receives 40 points, and so on. 

That covers the differences in the three 
games. This might make algebra more in­
teresting to 6th and 7th graders. If anyone 
uses th is program or a modification of it in a 
grammar school or high school environ­
ment, I would like to hear about it. • 

Michael Duffin is employed full time by 
International Harvester as a Technical 
Assistant at their Broadview location. He is 
employed part time as a data processing in· 
structor at Morton College and North· 
eastern Illinois University. 

Program Listing 2 

3 CLS 
10 REM ARCHERY GAME 
19 X=l5360 : Y=l5360: Z=l6 173 
20 PRINT @ 0, "GAME OF ARCHERY" : PRINT:RANDOM 
21 GOTO 40 
22 POKE 16000 , 188: FOR W= l6001 TO 16012 : POKE W,140:NEXT W:POKE 16 
013, 188 
23 POKE 16064,19l:POKE 16067,13l : POKE 16074,13l:POKE 16075,19l:P 
OKE 16077,19l: FOR V=l6068 TO 16073:POKE V,179:NEXT V:POKE 16066, 
191 
24 POKE 16128 ,19l:POKE l6130 ,19l:POKE 16132,19l:POKE 16134 ,188:P 
OKE 161 35 , lBB :POKE 16137,19l :POKE 16139,19l:POKE 16141,191 
25 POKE 16192 ,19l: POKE 16194,19l:POKE 16196,143: FOR Q=l6197 TO 1 
6200 : POKE Q,140: NEXT Q: POKE 1620 1 ,143: POKE 16203,19l: POKE 16205, 
191 
26 POKE 16256 ,1 9l : POKE 16257,176:FOR 0=16258 TO 16267 : POKE 0 , 17 9 
: NEXT O: POKE 16268 ,176 : POKE 16269,191 
27 Y=l5360 
28 POKE Y+692 , 188 : POKE Y+691,176 : POKE Y+755 , 13l:POKE Y+754 ,143: P 
OKE Y+753,188:POKE Y+752 ,1 76 : POKE Y+816,13l:POKE Y+815 ,19l:POK EY 
+879,131:POKE Y+880,143:POKE Y+881,188:POKE Y+ 882, 176 : POKE Y+946 
,13 l :POKE Y+94 7, 143 : POKE Y+9 48, 188 
29 POKE Y+693,148:POKE Y+757 ,149: POKE Y+821 , 149: POKE Y+B85, 14 9:P 
OKE Y+949 , l49 
30 Z=l 6173 
31 POKE Z, 140 : POKE Z+l ,14 0 : POKE Z+3,140 : POKE Z+4 , 140 : POKE Z+5 , 14 
0 :POKE Z+6 , 140: POKE Z+7,14 0 
35 RETURN 
40 PRINT "IN THIS GAME, UP TO 20 PLAYERS SHOOT ARROWS AT A TARGE 
T ." 
50 PRINT "WITH 10 , 20 , 30 , AND 40 POINT ZONES , THE OBJECT IS TO GET 
200 POINTS," 
60 PRINT "THROW","DESCRIPTION "," PROBABLE SCORE " 
70 PRINT"l","FAST SPEED SHOT","BULLSEYE OR COMPLETE MISS" 
80 PRINT "2","MID SPEED SHOT" ,"10, 20 , 0R 30 POINTS " 
90 PRINT "3" ," SLOW SPEED SHOT" ,"ANYTHING" : PRINT 
100 DIM A$(20) , 5(20) , W(l0) : R=0:M=0:S(I) =0 : FOR I =l TO 20 
110 INPUT "HOW MANY PLAYERS" ; N: PRINT 
115 CLS 
120 FOR I =l '1'0 N 
130 PRINT "NAME OF PLAYER" I : INPUT A$(I) 
135 CLS 

Listing 2 continues 
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COOSOL COMPUTER PRODUCTS 

PRINTERS HAYES SMART NEC COMPUTER 
MODEM & CHRONOGRAPH 

ELECTRONIC NOTEBOOK 

A totally new c.oncept rn small -sca le information managemenl for the TRS-80 (R) . LOG is an 
assembly language utility whtc h hlls the gap belween text edi tors and data oase managers to 
provide a lrue fr ee-form 1nlormahon slorage and retrieval system w1lh unheard-of ease al 
ope,a t1on. 

LOG·CMO creates on a lormatted diskette a LOG fil e from l to 170 pages long, each page 
ton1am1ng l full sc1een o f information. Paees are accessed md1111dually or sequent ially, as 1f 
thumbing through a book. lnformahon is added. updated. or deleted fro m each page 1n free 
rorm by an integral cursor- oriented 1ext edi tor Each d•skeue becomes a 5eparate organized 
notebook to use and re-use as vou please 

lnsen, Delele. Tab. Clear. and full cursor pas1t1on1ng are suPPor'led. as well as blinking cursor 
and aulo ·repeal. All lunct1ons operate with the ease of a single keystroke 1nctud1ng Global 
Search Outoul to ponler 1s provided LOG can even be accessed from BASIC w1thmJt loss of 
program 

'IJhy, when you own a compuler. do you still keep records by hand' Throw away your penci l 
and paper• Use your computer as you never dreamed of be lore' 

Model 1 32 or 48K $44 95 (uppercase only) 
Model 111 32 or 48K $49 95 (uppercase / lowercase) 

(m1n1mum system: 32K. 2 disk dnves. 
DOS 2.3 (I) or 1.3 (Il l ) required) 

Wrlle or Call for further information 

KSolt (601) 992 2239 
318 lakeside Dove 
Brandon. MS 39042 	 MasterCard and Visa accepted 

MS Residents pay 5 111 sa les tax 
We pay sh1pp1ng and handling 

( TRS·80 is a tradema rk of Tandy Corporation) ..-331 

• DISK VERSION TALKS' 
l'lode l I or 11od., J I I I 
Di sk s•v•• hi-•cor•s

•••••••••• K....p,. top ten •co..-••.................. 	 F•st •ction gr•phics 

aaaaaa111aaa 	 Joy•tick c~•tibl• 

M•chine L•ngu•g• 
E><teo•ive tlOUOd... 	A M" s ..1+ - booting diskAAA.II' J ,• .,_,. ...... 

8 9 I 2 INVADERS 

The b..t lnv•d..,..s type g•.. yet. You have 
pl•yed the rest, nooo try out the best. Endless 

hordes of i nv•d.,.• try to ov..-t•k• your ba... 
st•tion. You must save e•rth from alien 

destruction .. 
Ouick, shoot the mystery ship and see if you can 

get a 39e point bonus ! H•ny oth..,.. bonuses •r• 
•lso included throughout the entire progra•. 

48K 	 Disk •IB.95 

B•nan• Soft 

The COlllpany with A-Pe•I 
lb6!11 Wildooood Drive F•llston Hd. 21S47 

1391) 879-8149 

Specify Kadel l or 11odel 11 I 
Add •2.S~ for 5h1pp1ng •nd h•ndl1ng ch&rges 

Add •3.25 if outside of the United St•tes 
t1•r yl•nd res tdt-nlia •dd S'l.. for s•l•L t.aM 

De•ler inqu1riaa invited 

,, 176 

- --=--=-- - ­
rI);" .. ~!!.~! 

···· -- - -----­
l:SB~& 

a):;:- ~ J •. ..
. 

EPSON MX70 . . . . $288 HAYES SMARTMODEM 300 BAUD .S229 

EPSON MX80 GRAFTRAX + .. CALL • HAYES SMARTMODEM 


EPSON MX80 FfT GRAFTRAX + .. .. CALL 


• 
300 & 1200 BAUD .$599 

• RS·232C COMPATIBLEEPSON MX100 GRAFTRAX + .. ... .CALL 
• FULL and HALF·DUPLEX OPERATION

NEC PC-8023A·C . . .... . ... .. .... . CALL WITH BOTH 

NEC3550 ...... ... . ....... CALL 
 • TOUCH TONE ano PULSE DIALOG 
NEC 3510, 35 15, 3530 ... .. .... .... $1695 e AUTO·ANSWER/DIAUREPEAT 


NEC 7710, 77 15, 7730 .... $2275 
 • COMPLETELY PROGRAMMABLE 
• BU ILT·IN AUTO MONITORNEC 7720. 7725 ... . ... $2645 
• STATUS AT A GLANCE

C.ITOH 85 10AP$499 • 8510ACD ... $616 • DIRECT-CON NECT DESIGN 

C.ITOH 1541S- P$769 • 1541SRE . $839 HAYES CHRONOGRAPH . .S209
• 
CITOH F10-40PU$1395 • F10-40RU$1395 • NOVATION AUTO·CAT AUTO ANS .S219 


CITOH F10·55PU$1745 • F10·55RU$1745 

OKIDATA82ACALL • 83A ...... . .CALL Monitors 

OKIDATA84ACALL • 82ATRACTOR$60 
 NEC JC-1202DH RGB•TALLYMT1602MT1605 ..... . ..... $1495 HIGH RES. COLOR 	 . .. $799 
TALLY MT 1802MT1805 .. . ........ $1795 
 AMDEK COLOR-II RGB•OIABL0630R132$2395 • 630R101 $1749 HIGH RES. COLOR .............. $769 

DIABLO 630R104 $2395 • 630K104 $2949 NEC PC-1201M(A) HIGH RES. GREEN .. $179•QUME SPRINT 5 451RO.KSR & ... .. .CALL 

Terminals55/RO,KSR

• ANADEXAOX-9500-PADX·950·P .... $1295 • TELEVIOE0910$595. • 912 .. .. ... $705 
SMITH-CORONA TP·1 . . ... CALL • TELEVIOE0920$750. • 950 ....... $959• 

• 	 ADOS Viewpoint A1, A2, A3,. . . ....... $535 

,, 105 COOSOL. INC. P.O. BOX 743. ANAHEIM . CALIFORNIA 92805·0743 

• 	 Above NEC System with PC-8001A 
CPU/KBO, PC-8012A 1/0 Exp., PC-8031A 
Dual Disk. & JB-1201 Green Monitor . .$2149 

• 	 NEC ACCESSORIES & SOFTWARE . CALL 

Other Computers 

• 	 EPSON HX·20 . . ... . . . . .. ...... CALL 
• 	 ALTOS8000SERIESCOMPUTERS ... CALL 
• 	 ALTOS5-1 50 ...... . ... . ... .. .... $2299 
• 	 ALTOS 5-5D, SOFTWARE and etc .. . .CALL 
• 	 ATARl80048K,and810 .. . ......... $1249 

e 	 ATARI PERIPHERALS and SOFTWARE 

. . . . . . . . . . . . . . . . . . .. .CALL 
• 	 OYNABYTE 5605-6·1 .. ... .... $5999 
• 	 DYNABYTEOTHERSYSTEMS ..... . CALL 
• 	 SANYO MBC·1000 . . . . . . .$1639 
• 	 SANYO MBC-2000 . . . . . . . . $2899 
• 	 SANYO MBC·JOOO . . . . . . . $4999 
• 	 ADD-ON DISK DRIVES . . . . .. . .CALL 
• 	 SOFTWAREfortheabove .. .. .CALL 

Calif. [7141545·2216 
{800) 854·8498 
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THE KING 
OF 

UTILITIES 

SUPER UTILllY PLUS 


"I believe 

SUPER UTILITY or 


SUPER UTILITY PLUS 

should be present at 


evetY TRS·BO disk 

installation." 


We didn ·1say Chis; Paul Wiener did in 80 
Microcompuling, Jan. '82 .. .bul w e sure 
agree wilh him! 

You heard about it! You read about it (80 
Microcomputing). Now get the" cadillac" 
at a special price! 

Compatible with MOD I, and MOD Ill, and 
all the current operating system s! Copy 
fi les from any DOS to any DOS, MOD I or 
Ill. without converting! 

Zap 

Purge 

Format 
Special Format 
Disk Repair 
Memory 
Ale Utility 
Tape Copy 
Format without erase 
Disk Copy 
Special Disk Copy 
Configurable System 

MUCH MORE · Mod I [, Mod Ill on Same Disk 

For MOD 1/111 ... $74.95 

NEW 
Back up copy NOW included. 

Also Available: 
Super Utility Plus Tech. Manual .. . $14.95 
" Inside Super UtlUty Plus''. .. .. ... $19.95 

315
A Diui!;ion of Breeze/QSD. Inc. "" 

11500 Stemmons Fwy.. Dallas, Texas 75229 
To order caU toll free 1-800-527-7432 
For product information (214) 484·2976 
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Lis ting 2 continued 

140 NEXT I 
150 REM 
160 FOR QQ=l TO N 
165 PRINT@ 0,STRING$(30," " ) ; 
170 PRINT@ 0, A$(QQ) " ' S THROW" ;: INPUT T 
1 80 IF T<0 OR T>3 THEN PRINT " I NPUT 1 ,2 , 0R 3":GOTO 170 
181 GOSUB 22 : GOSUB 501 
190 ON T GOTO 200 , 210 , 220 
200 Pl= ,6 5 : P2= . 55 : P3 = . 50 : P4= , 50: GOTO 230 
210 Pl=, 99 :P2= ,7 7: P3= . 43 : P4= . 0l : GOTO 230 
220 Pl= , 95 :P2= , 75 :P3= , 45 : P4= . 05 
230 U=RN D(l00)/1 00 
240 I~ U>Pl THEN PRINT "BULLSEYE l l 40 POINTS ! "A$(QQ) :B=40 : GOTO 2 
90 
250 IF U>P2 THEN PRINT"30 - POINT ZONE ! "A$(QQ ) : B=30 : GOTO 290 
260 I F U>P3 THEN PRINT"2 0-POINT ZONE! "A$(QQ) : B=20:GOTO 290 
270 IF U>P 4 THEN PRINT"l 0-POINT ZONE! "A$(QQ) ; :B=l0 : GOTO 290 
280 PRINT "HA-HA , YOU MISSED THE TARGET!! "A$ (QQ ) : B=0 
290 REM 
300 S(QQ)=S(QQ)+B : PRINT "TOTAL SCORE FOR "A$(QQ)" = "S(QQ) 
310 I F S(QQ) >200 THEN M=M+l:W(M) =l 
312 NEXT QQ 
320 R=R+l 
325 PRINT "ROUND "R 
330 I F M=0 THEN GOTO 150 
335 IF M=l THEN GOTO 340 
340 PRINT:PRI NT "WE HAVE A WI NNER !l ":PRINT 
350 PRINT A$(W(M)) "SCORED" S (W(M)) "POINTS . " 
360 PRINT:PRINT A$(W(M)) "WANTS YOU TO PAY UP NOW!":END 
500 GOSUB 21 
501 POKE Z, 32 : POKE Z+l,32 : POKE Z+3 , 32 : POKE Z+4 , 32 : POKE Z+5,32 : PO 
KE Z+6 , 32 : POKE Z+7, 32 
502 POKE Z-7, 140 : POKE Z-6 , 140:POKE Z- 5 , 140 : POKE Z- 4 , 140 : POKE Z-3 
, 140 : POKE Z- 2 , 140 : POKE Z- 1 ,140 
503 POKE Z- 7 , 32 : POKE Z- 6,32 : POKE Z-5 , 32:POKE Z-4 , 32 : POKE Z-3 , 32: 
POK E Z-2 , 32 : POK E Z-1,32 
504 POK E Z-15 , 140 : POKE Z- 14,140 : POKEZ-13, 140 : POKE Z-12,140 : POK E 
Z-ll,140 : POKE Z-10 ,140:POKE Z- 9 , 140 : POKE Z-8 , 140 
50 5 POKE Z- 15 , 32:POKE Z-14 , 32 : POK E Z-13,32:POKE Z- 12,32 : POK E Z- 1 
l , 32 : POKE Z-l0 , 32 : POKE Z-9 , 32 : POKE Z- 8,32 
506 POKE Z-23,140 : POKE Z-22 , 140 :POKE Z-21,140 : POKE Z-20 , l40 : POKE 

Z-19,140:POKE Z- 18 , 140 : POKE Z-17 , 140 : POK E Z-16 , 140 
507 POK E Z-23,32:POKE Z- 22 , 32 : POKE Z-21 , 32:POKE Z-20 , 32 : POKE Z- 1 
9 , 32 : POKE Z-1 8 , 32 : POKE Z-17 , 32 : POKE Z-16,3 2 
508 POKE Z- 31,140:POKE Z-30,140:POKE Z-29,140:POKE Z-28 , 140: POK E 

Z-27 ,1 40 : POKE Z-26 , 140 : POKE Z- 25 , 140:POKE Z-24 , 140 
509 POKE Z- 31 , 32 : POKE Z-30 , 32 : POKE Z-29 , 32:POKE Z- 28 , 32 : POKE Z-2 
7,32 : POK E Z-26,32:POKE Z-25 , 32:POKE Z-24 , 32 
510 POKE Z, 140:POKE Z+l , 140 : POKE Z+3 , 140:POKE Z+4 , 140 : POKE Z+S , l 
40: POKE Z+6 , 140 : POKE Z+7 , 140 

511 RETURN 


Program Listing 3 

3 CLS 
5 CLEAR 1000 
6 J J$=" 

10 REM ARCHERY GAME 
19 X=l5360:Y=l 5360: Z=l6 173 
20 PRINT@ 0 , "GAME OF ARCHERY ": PRINT : RANDOM 
21 GOTO 40 
22 POKE 16000 ,1 88 : FOR W=l6001 TO 16012 : POKE W,1 40 : NEXT W: POKE 16 
013 , 188 
23 POKE 1606 4,1 9l: POKE 16067 , 13l : POKE 16074 ,13l: POKE 16075 , 19l : P 
OKE 1607 7 , 19l : FOR V=l6068 TO 16073: POKE V, 179 :NEXT V: POKE 16066 , 
191 
24 POKE l6128 , 19l : POKE 16130 , 19l : POKE 16132,19l : POKE 16 134 , 188 : P 
OKE 16135 , 188 : POKE 16137 , 19l:POKE 16139 , 19l : POKE 16141 , 191 
25 POKE 1619 2 ,1 9l :POKE 16194 ,1 9l : POKE 16196 , 143:FOR Q=l6197 TO 1 
6200:POKE Q, 140 : NEXT Q:POKE 16201 ,1 43:POKE 16203 , 19l : POK E 16205 , 
191 
26 POKE 16256 , 19l : POKE 16257 , 176:FOR 0=16258 TO 16267 : POKE 0 , 179 
: NEXT O: POKE 16268 , 176:POKE 16269 ,1 91 
27 Y=l536 0 
28 POKE Y+692 , 188 : POKE Y+691 , 176:POKE Y+755 ,1 3l:POKE Y+754 , 143:P 
OKE Y+753 , 188:POKE Y+752 , 176:POKE Y+816 , 13l : POKE Y+81 5 , 19l:POKEY 
+879 , 13l : POKE Y+880,143:POKE Y+881 , 188:POKE Y+882 ,176:POK E Y+946 
,13l : POKE Y+947, 143 : POKE Y+948 ,1 88 
29 POKE Y+693 , 148:POKE Y+757, 149:POKE Y+821 , 149 : POKE Y+88 5 , 149 : P 
OKE Y+949 , 149 
30 Z=l 6173 

Lis ting 3 conrin ues 

http:45:P4=.05
http:Pl=,65:P2=.55


Listing 3 continued 

31 POKE Z,l40:POKE Z+l,140:POKE Z+3,140:POKE Z+4 , 140 :POK E Z+S,14 
0:POKE Z+6,140:POKE Z+7 ,140 
35 RETURN 
40 INPUT "DO YOU NEED INSTRUCTIONS ";II$ 
50 IF II$="NO" THEN GOTO 70 
60 GOSUB 5000 
70 REM 
100 DIM A$(20) ,S(20) ,W(l0) :R=l:M=0:S( I)=0 :FOR I= l TO 20 

110 INPUT "HOW MANY PLAYERS";N:PRINT 

115 CLS 

120 FOR I=l TO N 

130 PRINT "NAME OF PLAYER" !:INPUT A$(I)

140 NEXT I 

145 GOSUB 22 

150 REM 

160 FOR QQ=l TO N 

164 GOSUB 4000 

170 PRINT@ 0, A$(QQ) "'S PROBLEM" 

172 IF R=l THEN T=6:GOTO 180 

175 IF S(QQ)=HS THEN T=6 ELSE T=l 

180 GOSUB 600 

181 GOSUB 501 

190 ON T GOTO 230,240,250,260,270 

200 GOTO 280 

230 PRINT "BULLSEYE !! "A$(QQ) :B=50:GOTO 290 

240 PRINT "40-POINT ZONE! "A$(QQ):B=40:GOTO 290 

250 PRINT"30-POINT ZONE! "A$(QQ) :B=30:GOTO 290 

260 PRINT"20-POINT ZONE! "A$(QQ) :B=20:GOTO 290 

270 PRINT"l0-POINT ZONE! "A$(QQ) :B=l0:GOTO 290 

280 PRINT "TOO BAD "A$(QQ)" YOU MISSED.":B=0 

290 REM 

300 S\QQ)=S(QQ)+B:PRINT "TOTAL SCORE FOR "A$(QQ)" "S(QQ) 

305 IF HS<S(QQ ) THEN HS=S(QQ) 

308 PRINT "HIGH SCORE = "HS 

310 IF S(QQ)>200 THEN M=M+l:W(M)=l:WW=S(QQ) 

311 GOSUB 2300:IF N=QQ THEN R=R+l 

312 NEXT QQ 

330 IF M=0 THEN GOTO 150 

335 IF M=l THEN GOTO 340 

340 PRINT:PRINT "WE HAVE A WINNER!l":PRINT 

350 PRINT A$(W(M)) n SCORED n WW POINTS."
tt 

360 PRINT:PRINT A$(W(M)) "WANTS YOU TO PAY UP NOW!":END 
501 POKE Z,32:POKE Z+l,32:POKE Z+3 1 32:POKE Z+4,32:POKE Z+5,32:PO 
KE Z+6,32:POKE Z+7,32 
502 POKE Z-7,l40:POKE Z- 6,l40:POKE Z-5,l40:POKE Z-4,140:POKE Z-3 
,l40:POKE Z-2,140:POKE Z-1,140 
503 POKE Z-7,32:POKE Z-6,32:POKE Z-5,32 :POKE Z-4,32:POKE Z-3,32: 
POKE Z-2,32:POKE Z-1,32 
504 POKE Z-15,140:POKE Z-14,l40:POKEZ-13,140:POKE Z-12,140:POKE 
Z-11,140:POKE Z-10,140:POKE Z-9,140:POKE Z-8,140 
505 POKE Z-15 ,32:POKE Z-14,32:POKE Z-13,32:POKE Z-12,32:POKE Z-1 
1,32:POKE Z-10 ,32:POKE Z-9,32:POKE Z-8 ,32 
506 POKE Z-23,140:POKE Z-22,140:POKE Z-21,140 :POKE Z-20,140:POKE 

Z-19 ,l40:POKE Z-1 8,140:POKE Z-17,140:POKE Z-16,140 
507 POKE Z-23,32:POKE Z-22,32:POKE Z-21,32:POKE Z-20 ,3 2 :POKE Z-1 
9,32:POKE Z-18,32:POKE Z-17,32:POKE Z-16 ,32 
508 POKE Z-31,140:POKE Z-30,140:POKE Z-29,140:POKE Z-28,140:POKE 

Z-27,140:POKE Z-26 ,140:POKE Z-25,140:POKE Z-24,140 
509 POKE Z-31 ,32:POKE Z-30,32:POKE Z-29,32:POKE Z-28,32:POKE Z-2 
7,32:POKE Z-26,32:POKE Z-25 ,32:POKE Z-24,32 
510 POKE Z,140:POKE Z+l,140:POKE Z+3,140:POKE Z+4 ,140:POKE Z+5,l 
40:POKE Z+6,140:POKE Z+7,140 
511 REM 
520 RETURN 
600 D=T 
700 PRINT@ 64, "FACTOR THE FOLLOWING PROBLEM" 
800 GOSUB 1400 
900 PRINT Z$ 
1000 GOSUB 2000 
1010 REM 
1020 PRINT@ 192,JJ$; 
1100 PRINT@ 192, "WHAT IS THE ANSWER ";:INPUT C$ 
1110 IF C$=A$ OR C$=B$ THEN PRINT "THAT'S RIGHT lll":GOTO 1380 
1300 IF D<5 THEN D=D+l:PRINT "TRY "D:GOTO 1010 
1310 GOSUB 2600 
1320 GOTO 1390 
1380 IF D=6 THEN D=l 
1390 T=D 
1399 RETURN 
1400 A=RND(5)+l:B=RND(5)+1 
1500 IF RND(2)=1 THEN A=-A:SA$="-" ELSE SA$="+" 
1600 IF RND(2)=1 THEN B=-B:SB$="-" ELSE SB$="+" 
1700 X=A+B:Y=A*B 
1800 Z$="X[2 + "+STR$(X) +"X + "+STR$(Y) 
1900 RETURN 
2000 B$="(X"+SA$+STR$(ABS(A))+") (X"+SB$+STR$(ABS(B))+")" 

Llslmg 3 conlmues 

THE MOST POWERFUL, FLEXIBLE 

DISK MAILING SYSTEM FOR THE TRS80 


·saPPORTS 65,000 NAMEs· 

PowerMAJL is a highly sophisticated 

mass mailing system designed to run 
under all of the popular DOS's currently 
available for the Mod I or Ill. The program 
is written entirely in machine language for 
maximum operation speed, and occupies 
only 4K of the available RAM in your 
computer. There are no ·slow' periods 
when PowerMAJL is running. New 
features have been added to the program 
that others have always lacked. You now 
have the ability to keep track of mailings 
using the 24 'flags' that are incorporated 
into the PowerMAJL program. The 
PowerMAJL system will handle a file up to 
8 megabytes, or65535 names. whichever 
is smaller. The program will run in as little 
as 32K and one disk drive. although 48K 
and 2 drives are desirable. The program 
will also sort the entire maximum file size 
and open up to 168 files simultaneously 
during the process. Author K im Watt 

For MOD 1/111...$99.95 

Hundreds of Satisfied 

Osers ... Scriplus 3.0 


Scriplus is a modification to 
Scripsit• ·· which enables you to take 
advantage of the special functions, 
features, and print formats of your 
printer while your document is being 
printed. Allows you to: 

ch•no• .,>C p•nd~d prt.nt 
ch•n9• no. of chr1ctto p.,.- 1nch 
or ~Q~treliDW In •id-l1n•' 

Features: 
• 	 Compatible with all current DOS' s (I or Iii). 
• 	 Modifies All versions of SCRIPSfT... 
• 	 Allows usage of MOD I version on MOD Ill. 
• 	 Allows MOD Ill versions to be BACKED UP for your 

protection 
• 	 Files can be killed. loaded. merged. or chained from 

the Scriplus directooy. 
• 	 Scriplus supplies an ALPHABETIZED directooy with 

FREE space shown. 
• 	 "END" returns to DOS READY instead of rebooting. 
• 	 Printer can be stopped for inseruon of text or forms 

allgnmenl Inserted text can be edited prior to 
resumption of printing. 

• 	 Specifically "'1'itten for the MX·60 but will work with 
any printer that accepts CHRS codes for control. 

• 	 Optionally select line feed after carriage return 

A Diuision of Breeze/QSD. Inc. """ 
11500 Slemmons Fwy., Dallas. Texas 75229 

To order call toll free 1·800·527·7432 
For product information (214) 484·2976 
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COLOR COMPUTER SOFTWARE 
16-K EXTENDED BASIC 

Adventure word games 


. THE ALCHEMIST'S LABORATORY · $14_95 

mix lhe ingred ienls yourself 


. LOKAR'S MAG IC STAFF · $14.95 
live cr ystal s1a1ues. the mag ic slalf. and a castle 
tilled wilh wild animals. 

. NIGHT TOWER DESCENT · $14.95 
1en l loors ol danger. 1reasure. and magic are be· 
lween you and freedom. 

· SQUEEZE · $14.95 
arcade slyle game where aliens close in from bolh 
sides al once. 

· GRAPHIC SCREEN EDITOR · S16.95 
create piclures on l he screen using joyslicks or 
arrow keys-save on lape. erase. pain!. and many 
other lealures. 

· COLOR SHOW DISPLAYS · SB.95 
live graphics programs Iha! crea1e endless chang­
mg patterns. 
all programs t6-K exlended basic casselle only. 
Send lor lree catalogue or order now in lime lor 
Xmas_ We accepl checks. money orders. Visa and 
Maslercharge. (no C.O. D." s) Please add $1 .00 lor 
shipping. Send 10: 

REAL SOFTWARE CO. 

P.O. BOX 401 


HOPEDALE, MA 01747 

(617) 393-6281 ...-345 

Mass. res1den1 s add 5% sales lax 
• dealer inau ir ies welcomed • 

2 OR MORE PRINTERS TO CONNECT 
TO YOUR COMPUTER(S)? . ... . . VICE VERSA? 

• 	 SIO P IPlUGG I NO AND UNPlUGGING CA&lU 10 '"'11"9' boc' ot1d 
lo"h I• ""0~ do.,,011• th•IPI or you "'0Y cfo..,g9• yo"'' co .... p1,1ltr . 

• 	 UNJVUIS4l '""'''"" ~ ''@ ,...-,uh1t19 "'"'' .... yo.. thciu•gt Ill'"'' ' ' ' ot 
th• lli p or a , ....1uh. O"' """'''"•cliere ... 111 co,.1•01 :? "'''"' ' " · o"ci 

• MUlHf'L[ p,;,.., , ,,lli._,,8uma MU ll 1N1EICONNl(IEO ta, ..... 
o 1ylllf"'1 to •Mtr\w irth o.,,. "''"'"btr of p1 ;nlf•l a..d/01 tO""P"''" 

• 	 LO(AI[ p,1,,1t1f't<b• ti!I WHlltlVU IT ' S CONVENUNI fOR YOU, .• 
_. , , ..; ,., •hit ) h •••<~ of t .. • odap101 cob1• ­

• WORICS WllH "'tl STANDAtD PU•llU • INHUA.ClD PRI NlUS 

• 	 WORl':S WllH All COMPU!UIS .. ,,.. oppoopd o t1t ocloptl'I• u1bl1 -.t 
4w• co111 P'•"•d• rho'" h"•d b•low f 

• ALL CONN ICTION5 ARt ~ 101 "'o• lmur'l'I r•1.ob1hty. 

• VICl VIRSA" "•" b1r t ..... 11 • • ,. ,,,, .. , .....,11._.,.,,•. ,,,.. , .rP1cl.••e 

1 nr 1tr1111 •~•d or 1l1'1'1 ilor t olll'lp ..••" ro Oil• or ....,. P"""°' 


ALI OROU:S odd S J )0 loo , .. ,PP'"9 and hori.dl,,.11 

Printer Picker '" Switch Unit ..... .... $65.CD 

Adaptor Cable Set.' ........ .. .... .... $ 25.CD 


• 	 l och P• l"' r•rP1cktoe S•u1t ..ot1g U,.. l1 ••0""'' Oil • do pto• Cobl• Sei 
5p•u iy lyllt TRS· IO,' Mod1t l I Mod•I 11 o• Mod•I Ill ; or fXll NDllt 

i •a• ,.,,,,..,,,Of'I ro ono1h1tr Pru111 rPK~• rEISw1 rc .. Unit J, 
01 NON·US·to' h o r o ll othr c~p..1er1 ) 

N'OU 	 All (O mp..,l•t \y11•1'11' r•q""' o TRS•IO' Mod1I t 01 HI PP if'llltl 
Cobl• Sitt lo• ••< .. P""'"' (No. 26· 1401) 011• pr.•• !1~ .CD 

.,,. 
1
115·80 '' o 1rod•ltlOI~ ol 1..1t lo111dyCorpo•olion 

..-511 

H • w ""'l' bv~•n ADO .S ~ 
1'"'" CASH: M( . or Vi \O 

I 

Listing 3 continued 

2100 A$~" (X"+SBS+STR$(ABS(B)) +") (X"+SAS+STRS(ABS(A)) +") " 
2200 RETURN 

2300 PRINT "PRESS ANY KEY TO CONTINUE" 

2400 IF INKEY$=" " THEN GOTO 2400 

2500 RETURN 

2600 GOSUB 4000 : PRINT@ 0 , "THE FACTORS OF "ZS 

2700 PRINT "ARE EITHER "BS" OR "A$ 

2800 PRINT "AS YOU CAN SEE" 

2900 PRINT "THE SUM OF "STRS(A)" AND "STRS(B)" IS "STRS(X) 

3000 PRINT "AND THE PRODUCT OF "STRS(A)" AND "STR$(B)" IS "STRS( 

Y) 
3120 D=6 
3200 RETURN 
4000 PRINT@ 0,JJS:PRINT@ 64 , JJS:PRINT@ 128,JJS:PRINT@ 192 , JJ$ 
4010 PRINT @256,JJ$:PRINT@ 320 ,JJ$:PRINT@ 384,JJS 
4200 RETURN 
5000 PRINT "IN THIS GAME UP TO TWENTY PLAYERS GET TO" 
5010 PRINT "FACTOR POLYNOMIALS , " 
5020 PRINT 
5030 PRINT "DOESN'T THAT SOUND EXCITING ?" 
5040 PRINT 
5050 PRINT "A CORRECT ANSWER TO A PROBLEM WILL CAUSE AN ARROW" 
5060 PRINT "TO BE SHOT AT A BULLSEYE," 
5070 PRINT 
5080 PRINT "A PLAYER WILL RECIEVE FROM 10 TO 50 POINTS FOR" 
5090 PRINT "A SHOT , THE AMOUNT OF POINTS IS DEPENDENT ON" 
5100 PRINT " THE NUMBER OF TRIES NEEDED TO ANSWER THE PROBLEM," 
5110 PRINT 
5120 GOSUB 2300 
5125 CLS 
5130 PRINT "THE WINNER OF THE GAME IS THE FIRST PLAYER TO GET" 
5140 PRINT "200 POINTS ." 
5150 PRINT 
5160 PRINT "DURING THE FIRST ROUND EACH PLAYER GETS ONLY ONE TUR 
N. • 
5170 PRINT "DURING THE FOLLOWING ROUNDS EACH PLAYER GETS 5" 

5180 PRINT "TRIES TO ANSWER THE PROBLEM CORRECTLY EXCEPT " 

5190 PRINT "FOR THE PLAYER WITH THE MOST POINTS ," 

5200 PRINT 
5210 PRINT "THE PLAYER 
5220 PRINT "GETS ONLY 
5230 PRINT "CORRECTLY" 
5240 GOSUB 2300 
5250 CLS 
5260 PRINT "ANSWERS 
MAT: " 
5270 PRINT 
5280 PRINT 
5290 PRINT " 
5300 PRINT 
5310 PRINT "THAT IS 
5320 PRINT " OR 
5330 GOSUB2300 
5900 RETURN 

TO 

WITH THE LARGEST NUMBER OF POINTS" 
ONE CHANCE TO ANSWER THE PROBLEM" 

THE PROBLEMS MUST BE IN THE FOLLOWING FOR 

(X+ 3) (X- 4)" 

A SPACE MUST BE PLACED AFTER EACH '+'" 
'-' SIGN 

SOFTWARE COMPATIBLE MACHINES 

CP/M and TRSDOS 


-o- ' •iicustom3 
~ 

~ 


MOD Ill & CP/M SOFTWARE COMPATIBLE 
DUAL 40 TRACK 5V4' DISK DRIVES 
8" DRIVE CONTROLLER 
1 YEAR WARRANTY 

48K ....... ........ $2,233.00 

64K ............... 2,449.00 


OTHER DRIVE CONFIGUR­
ATIONS AVAILABLE INCLUDING 
INTERNAL HARD DISK 

MOD I & CP/M SOFTWARE COMPATIBLE 
DUAL 40 TRACK 5V4' DISK DRIVES 
8" DRIVE CONTROLLER - HI-RES & 
COLOR GRAPHICS 4 Mhz SPEED-Z80A 
PROCESSOR-FAN 

48K ................$2495.00 
96K . . . . . . . . . . . . . . . . 3095.00 . 
48K without 
CP/M .............. 2295.00 

Freedom 

Boards 


CP/M CONVERSION BOARDS FOR 
THE TRS-80 AND LNW COMPUTERS 
FROM FREEDOM TECHNOLOGY 
INTERNATIONAL 

Freedom Option ....$222.00 
Freedom Plus ...... 444.00 
-adds 16K of RAM 

MERIDIAN 

119 N. 18th Street Phila., PA 19103 

(21 5)-569-2420
Tandy Corp.-TRS·BO. TASDOS. Digilal Research- CP/M. 
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Here's the ideal way to keep your 
growing collection of 80 Micro in (jj, - i ;' 
order! The 80 Micro Library Shelf ~'f, 1 t: ;_ 
Boxes. •/ :\ · v_{~'I

{(.1;\J ""\~ r r ,,
,\ •.• . r".'./ r .-· !. ~ -'\ -,/ 

... stu rdy, corrugated, wh ite, dust-res istant boxes wi ll keep 
your issues of 80 Micro orderly and avai lable for constant 
reference. Sel f-st ick ing labels are available for the boxes, too, 
not only for 80 but also for Microcomputing, 73 Magazine, CQ, 
OST, Ham Radio, Personal Computing, Interface Age, Byte 
and Radio Electronics . Ask for whichever labels you want 
with your box order. Each box holds a full year of the above 
magazines. Your magazine l ibrary is your prime re ference: 
Keep it handy and keep it neat with these strong library shelf 
boxes. One box (BX1000) is $2.00, 2-7 boxes (BX1001 ) are $1 .50 
each, and 8 or more boxes (BX1002) are $1.25 each. Be su re to 
specify which labels we should send. Shipping and handling 
charges are $2.00 per order. Call in your credit card orders on 
our toll-free line 800·258-5473, or use the order card in the back 
of the magazine and mail to: 

Peterborough. BOmicro 
NH 03458

ATTN: BOOK SALES 

Please allow 4·6 weeks for delivery. No COO orders accepled 


Sales Opportunity 

A few select territories available 

Join a fast growing company in· area. including a major printer 
volved in the microcomputer in· manufacturer. We offer an excel· 
dustry as a direct salesman. lenl growlh potential with a high· 
Sales involve our wide selec tion ly motivated. young corpora1ion. 
of books. four publications and If you or someone you know is in­
software. We are looking for a teres ted in the opportunit ies 
non-smoking individual with a available al Wayne Green Inc.. 
good sales background and a ba· please submi t your background 
sic understanding of microcom· in detail, including sales experi· 
puters . An excel lent career ence, recent work history, knowl· 
awaits the person who wants to edge of l he microcompuling in· 
be "on his own." It will be the re· dustry, educational background 
sponsibil ity of our direct sales­ and references 10: 
man to become famil iar with all 
makes of computers and their 

Sales Manager sales out lets. amateur radio and 
Wayne Green. Inc. electronic stores. book stores. 
Peterborough. NH 03458 and other outlets for our prod· 


ucts in your given terri tory. We 

will also add other lines as they 

become avai lable. Arrangements All replies will be immediately ac­

are being made 10 coordinate ef· knowledged and held in !he st rict· 

forts with some ot her firms in the est of confidence. 


WAYNE GREEN, INC. 
(E·11) Pine Street 
Peterborough, N.H. 03458 

>>J#C~/7170Ul7C8SJ /f/EfRRBSES<< 

=>70,P !l!/AL/7Y CA#E SOF7J/Al?E<;: 

SOMETHING FOR EVERYONE: CMOOEL II I I D 

TI£ BATTL£ OF 

ZEIGHTY EXTERMINATE~ ~ 
n;cs ~ 


YOU HAVE JUST BEEN ELECTED TO YOU HllVE BEct»E THE GENERAL OF 11 EXTERMINATE IS A NEW IDEii IN AN 
OFFICE IN YOUR COUNTRY. MOW YOU STRUCCLINC ARMY. YOU HAVE TO SET ARCADE GAME. NOT A COPY OF SOME­
MUST KE£P YOUR ECONOMY AFLOAT, UP llM ATTACKING FORCE llNO TllKE otE ELSE'S. YOU llRE UP llGlllNST 
WHILE TRYING TO AVOID YOUR NASTY ZEICHTY PASS. THE COMPUTER HAS II HORDE OF ALIEN "BUGS ", Al<I YOU 
NEIGHBOURS. YOUR MllIN TllSI< IS TO CONTROL OF ALL ASPECTS OF THE HAVE TO CET RIO OF THEM BEFORE 
RUN YOUR COUNTRY /\NO BUILD YOUR DEFENDERS, /\NO PROVIDES QUITE A THEY C£T OUT OF CONTROL. USE 
llRMY TO TllKE OVER /\LL THE OTHER CHALL.ENCE. YOU' LL HAVE TO THINK YOUR SUPERIOR SPE.EC /\NO WEAPONS, 
NATIONS WITHOUT KILLING OFF YOUR TO WIN !! - 18. SO BUT WATCH OUT! THEY BREED QUICK! 
POPUl.ATION OR GOING BANKRUPT. MACHINE LANGUAGE, OF COURSE. ,+.,NO 
Cf\N YOU 00 IT?? ITS FllST, WITH GOOD GRAPHICS. 
FOR 1-4 PLAYERS , WITH 0-4 ---------·------114. so 
COMPUTER-CONTROLLED COUNTRIES. ORDER FR0"1 OR1 
A CHALl.ENG[NC PROCRAM !! --.1e. SO 

p. 0. !EX S!ll 710 lffER JAIES ST. YISA 00 MASTERi:Al[l ACC8'TED 
FUS STAT!(Jj IWCILTiii. 00NUO Ml PRIIIS IN 11 S. F\HJS 
NI Ar.NIA FALLS. NY CAIWIA. L![-2ZB DISI< YERS 1IJll3. S2. 00 EXTRA 
11 s. A. lml-15!11 NIEJ 416-m-fmi ~ Alll S2. 00 Fiii SHIPP flt 

AWIW 2 ms All PERSOOL OErl.ES 
IEALER ElllJIRIES INVITElL Ill SHIPPill: CJwa Fiii 2 Ill IOI GAIES v t26 ~ AOO SI. !ii FIJI C. 0. 0.. 
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GENERAL 

r ~ 
LOAD 80 

Keep track ofyour books. 

Homebrew Librarian 


Larry R. Hamilton 
306 Torrent Court 
Rochester, Ml 48063 

As a member of several book 
clubs for many years , I have 

accumu lated a large col lection 
of professiona l books. Most 
books from my co llege studies 
are also part of my library. The 
value of these books along with 
the difficulty of their replace­
ment prompted me to write a 
program to keep track of them. 
Prog ram Listing 1 is written for 
my TRS-80 Level II 16K cassette 
system attached to an Epson 
MX-80 printer. 

The program stores the value 
of my books and enough data to 
assist me in replacing them if 
necessary. This program pro­
vides for data storage on cas­
sette tape and a printed list ing of 
my book inventory which I store 
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in a safe deposit box for in­
surance purposes. 

Program Routines 

The file consists of nine data 

Variable Name Use 

fie lds necessary to assist in re­
placing any given book. A de­
scription of each field, the pro­
gram variable used to store that 
field , and a suggested maximum 

AS(x) Book Aulhor 
O(x) Date of Book Purchase 
H1 $ Heading for Lisling 
H2$ Heaoing for Lisling 
IS(x) International Slandard Book Number 
J Index Used in Loops 
K Index Used in Loops 
K$ Book Number Input Var iab le 
L Li ne Nu mber Counter for Lis ti ng 
LS(x) Library of Cong ress Catalog Number 
MS Sea rch Argumenl 
N Loop Control-Maximum Books In Memory 
NS(x) Book Num ber 
p Page Number for Lisllng 
P1 Switc h for Addil ionat Files During Lis ti ng 
PS(x) Book Pub lisher and Date 
0 Menu Inpu t 
s Total Book Value Counter 
SS Total Book Value-For Li sting 
SS(x) Book Subject 
n Book Counter-For Lisling 
T Book Counler 
TS(x) Book Title 
V(x) Book Value 
XS Search Argument 
ZS Menu Control 

Table 1 

length of each f ield is shown in 
Table 1. 

The program does not edit 
each field for the suggested max­
imum length. The more char­
acters you use, however, the 
faster you will use up your free 
string space. 

Line 40 clears 7000 bytes of 
memory string space, enough for 
at least fifty books (the limit set 
by the dimension statement in 
line 50). You can store 100 or 150 
books in 32K and 48K systems. 
Be sure to change the value of N 
in line 70. 

Table 2 lists all variables. If you 
do not want the ISBN or Library 
of Congress Catalog Number in 
your file you can build more than 
fifty records at one time in mem­
ory. Experimen t to determine 

The Key Box 

Basic Level II 
Model I 
16K RAM 
Printer required 



how many fit in your machine. 
A functional diagram of the 

program routines is shown in Fig. 
1. The numbers above each box 
are entered from the main menu 
to direct the program. The num­
bers be/ow each box are the line 
numbers used in each routine. 

Lines 1240- 1350 display data 
on the screen. This subroutine is 
used in most of the functions. 
Line 1350 re-directs all functions 

Field Name 
1. Book Number 
2. Title 
3. Au lhor 
4. Subjec l 
5. Publisher & Date 
6. Intl. Standard Book No. 
7. Library Congress Cat. No. 
8. Date Purchased (MMDDYY) 
9. Book Value (Approx.) 

back to the main menu. 
The key to the Book Inventory 

file is the Book Number field, 
used while adding or changing 
records. Code the Book Number 
value as you like. You could use a 
sequential number, an alpha­
numeric code to distinguish 
hardback books from paper­
backs, a coding system to iden­
tify location by room, shelf and 
position, or a combination of all 

Program Suggested 

Variable Name Maximum Length 


NS 5 

TS 40 

A$ 20 

S$ 30 

P$ 30 

1$ 13 

L$ 7 

D 6 

v 5 

Tolal Maximum Lenglh 156 

Table 2 

these examples. Since the num­
ber is a string variable, it does not 
have to be numeric. Because I 
am not interested in locations or 
special codes to indicate the 
type of book, I number my books 
sequentially. The file building 
routine in lines 210-390 allows 
you to add records after a file is 
read Into memory from tape. Line 
190 searches the file in memory 
and sets the index equal to the 
next available position less than 
50. The search is based on the 
first Book Value (V$) equal to zero 
and is the first available index 
used. Each book must have 
some value or the program 
assumes no book record for that 
particular index. 

Search the book records in 
memory by Book Number (lines 
400-470), by Book Title (lines 
480-560), and by Book Subject 
(lines 570-650). 

When searching by Book 
Number, the number must match 

one ln memory exactly or a 
prompt will return you to the 
main menu. 

The other two search routines 
do not require the entire title or 
subject. Each routine compares 
the title or subject in memory to 
the · leftmost characters entered. 
After the first record to meet the 
criteria Is displayed, the program 
prompts for another search argu­
ment. If you press Enter the pro­
gram uses the previous argu­
ment to search through the re­
mainder of the file for another 
match. You can page through the 
entire file in memory by repeated· 
ly pressing Enter and having all 
books meeting the search cri­
teria displayed. For example, 
enter DATA once as a subject 
search argument and the pro­
gram displays all books having 
the four characters DATA in their 
subject data f ield as you 
repeatedly press Enter. 

Lines 660-780 provide an input 

Program Listing 1 

9- -19 REM • BOOK INVENTORY PROGRAM - REVISION EPP. DATE 7 / 1 6/ 81 • 
29 REM • WRITTEN BY - L . R. HA!llLTON 306 TORRENT COURT 
30 REM • ROC HEST ER/HI 48063 • 
4B CLEAR 7 00 0 
5 0 DI M NSl50 ) , TS(5 0 ) ,AS(5 0 ) , SS( 50 ) , PS(5 0) , !$(SU) ,L$(5 0 ) , D( 50) ,V( 
5 0) 
60 Ul$• " BOOK I NV ENTORY LISTI NG " :H 2 S•" PAGE NUM BER " 

70 TT- 0: SS•0: L• 0 :P=B: N=50 
80 CLS: PR I NTTAB ( l 0) 1"' • BOOK I NVENTORY PROGRAM ' * " : PRINT 

90PRillTTAB(20) ; •••M ENU **": PRINT 
1 00 PRINT "TO BUILD PI LE IN MEMORY TYPE l " 
110 PRINT " TO SEARCH FOR BOOK NUHBER TYPE 2 " 
129 PRI NT " TO SEARCH POR TI TLE TYPE 3" 
130 PRINT " TO SEARCH FOR SUBJECT TYPE 4" 
140 PRINT "TO READ PIL E I NTO MEMORY TY PE 5 " 
1 50 PRINT "TO VALUE BOOK INVENTORY TYPE 6" 
160 PRINT " TO WRITE FILE TO TAPE TYPE 7 " 
170 PR INT " TO CHANGE A RECORD IN MEMORY TYPE 8" 
180 PRINT " TO LIST FILE ON PRINTER TYPE 9 " 
190 INPU'f 0 : I F (0 < l) OR (0 > 9) THE N GOTO 80 
290 ON Q GOTO 210,400,480,570,660,7 90, 8 99,99 0 , 1 360: END 
219 FOR K• l TO N: IF V( K) <> 9 NEXT K ELSE GOTO 229 
220 POR J • K TO N 
230 CLS: PRINT "TO END FIL E BUILD, ENTER (END)" 
240 PRINT "LAST NUHBER WAS "; NS ( J -1 ) ,"INDEX"; J 
250 INPU1' "ENTER 800K NU MBER " ; KS: IF KS• " ENO " THEN GOTO 389 
260 NS(J) •RS 
270 INPU T " ENTE R TITLE OF BOOR (NO COHHAS ) ••••• " J T$( J ) 
2 80 INPU'l' " ENTER AUTHOR ( NO CO" MAS) .. . ....... .. . "; A$( J ) 
290 INPU'l' " ENTER SUBJECT ••••••••••••••• , ••••••• • " 1 SS(J) 
300 INPU'l' " ENTER PUBLISHER ~ DATE •••••••• , ••••• "; P $(J) 
3 10 IN PU'I' " ENTER ISBN NUMBE R.................... " : I $(J ) 

32 0 IN PUT " ENTER LC CATLG NUMB ER • • • ••••••• • •• • •• ": LS(J ) 
339 I NPUT "EtlTER DATE ACQUI RED ( MMD DYY) ••••••• • • " 1 D( J ) 
340 lNPu·1· " ENTER APPROX VM.UE/ COST • • •••••••••••• " 1 V ( J) 
35 0 INPU'l' "CORRECT? Y/ N": ZS: IF ZS• " N" GOTO 239 
360 PRINT " RECORD < " ;NS(J) ;" > WILL BE BUILT ";: FOR IclT0299: 
NEXT I 
3 70 NEXT J 
Jee NS ( J ) • " END" 
390 PR!Nl', " <F ILE BUILD ENDED•• • • >": GOTO 135 0 
400 CLS 
41 0 I NPU'l' " ENTER BOOK NUMB ER SE ARCH ARGUMENT (END TO STOP) "; HS 
420 IP H$• "EN D" GOTO 135 0 
430 rQR J • l TO N 
440 IF N$(J) • " END " PRI NT " <END OF FILE • • • >": GOTO 1350 
450 I F MS <> NS(J) NE XT J 
460 GOS UB 1 240 
470 GOTO 41 9 
480 K•l: CLS 
490 INPU 1' " ENTER TITLE SEARCH ARGUMENT (END TO STOP ) "; MS 
569 IP H$• " END " GOTO 1359 
510 FOR J • K TO N 
520 XS•LEPTS(TS(J) ,LEN(llS)) 
530 IP t1$(J) • " END" PRINT " <END OF FILE ••• >" : GOTO 1359 
5 40 IP HS <> XS NEXT J ELSE GOSUB 1 2 40 
5 59 K•J +l: I F K) N K•N 
560 GOTO 499 
570 K• l: CLS 
580 INPU'i' "ENTER SUBJ ECT S EAR CH ARGUMENT (END TO STOP) " 1 MS 
590 I P HS • " BND" GOTO 1350 

699 FOR J• K TO N 
618 XS•LBPT$(S$(J) ,LEN(M$)) 
629 IP N$(J) • "END" PRINT "<END OP PILE • •• >": GOTO 1359 
638 IP H$<>X$ NEXT J ELSE GOSUB 1249 
649 K•J+l : IP K>N K•N 
658 GOTO 588 
668 CLS 1REH • Rl!AD PILE INTO MEMORY • 
678 INPUT "PRESS ENTER WHEN INPUT TAPE IS READY . "1 ZS 
688 POR J • l TO N 
698 INPUT t - l,N$(J) ,TS(J) ,AS(J) ,S$(J) ,PS(J) ,IS(J) ,LS(J) ,D(J) ,V(J 
) 
788 I P J • N TB EN NS ( J) •" END" 
718 GOSUB 1249 
728 I P V(J ) • 0 GOTO 758 
738 IP NS(J) • "END' THEN GOTO 758 
748 NEXT J 
75 8 PRINT@896,"FREE STRING SPACE • "PRE( ZS) I 
769 PRINT "PILE IS LOADED IN KEHORY,.,,' 
778 I P Pl • l PRI NT"PRINTING CONTINUES • • • " 1 GOTO UBS 
7 8B GOTO 1359 
7 98 CLS I T-8 I S•8 
89 B FOR J • l TO N 
819 I P V(J ) •8 GOTO 858 
82 B IP NS (J) • "END" GOTO 860 
830 T• T+l: S• S+V(J) 
849 GOSUB 1249 
85B NEXT J 
869 PRINT "TOTAL BOOKS ON PILE • • I T: PRINT 
87B PRINT " TOTAL VALUE OP BOOKS • $"1 Ss PRINT 
888 GOTO 1358 
899 REM • RECORD DATA ON CASSETTE • 
908 CLS1 INPUT"PREPARE CASSETTE FOR RECORDING. WHEN READY, PRES 
S ENTER."1Z$ 
9le POR J • l TO N 
928 IP V(J ) • 9 TBEN NS(J) •"END' 
9Je CLS: PRINT "COPYING •••• BOOK NUMBER "1N$(J): 
940 PRINT t-1,NS(J) ,TS(J) ,AS(J) ,SS(J) ,PS( J ) ,I$(J) ,LS(J) ,D(J) ,V(J 
) 
95B GOSUB 12481 PRINT "RECORD COPIED ••• • J 
968 FOR I • l TO 2581 NEXT I 
979 IP NS (J ) •"END" PRINT "PILE COPIED TO TAPE" 1 GOTO 1358 
988 NEXT J 
998 CLS1 REH • CHANGE RECORD IN KEMORY • 
lees INPU'!' "ENTER BOOK NUMBER TO BE CHANGED. (END TO STOP) • 11$ 
1919 IP K$•"KND" GOTO 1359 
1028 FOR J•l TO Ns IP NS(J) •KS GOTO 1851 
1838 I P NS(J) •"END" : PRINT" <BOOlt NUMBER NOT FOUND. END OP PILE • .> 
":GOTO 1888 
1048 NEXT J 
1858 GOSUB 1241 
1968 PRINT@658, "TO CHANGE 1 BOOK NUMBER.ENTER B" 
1878 PRINT " TITLE ••••• ENTER T',"AUTBOR•••••• ENTER A" 
1881 PRINT "SUBJECT.,,ENTER S',"PUBLISHER••• ENTER P" 
1898 PRINT "ISBN•••••• ENTER I","LC CATLG •••• ENTER L" 
1181 PR.INT •oATE . . ...... ENTER o•, •vALUB • • ••••• BNTBR v• J 
1111 INPUT IS 
1121 I P ZS•"B" INPUT"ENTER NEW BOOK NUMBER " 1NS(J) 
1131 IP ZS•'T" INPUT"ENTER NEW TITLE "1T$(J) 
1141 IP ZS•"A" INPUT"ENTER NEW AUTBOR" 1AS(J) 
1151 IP ZS• "S" INPUT"ENTER NEW SUBJECT"1SS(J) 
1161 IF ZS•"P" INPUT"ENTER NEW PUBLISBER"1PS(J) 
1178 IP ZS• 'I" INPUT"ENTER NEW ISBN"1IS(J) 

Listing continues 
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Listing continued 

1186 IF Z$• "L" INPUT"ENTER NEW 
1198 IP Z$•"D" INPUT"ENTER NEW 
1299 IY Z$•"V " INPUf"ENTER NEW 
1210 GOSUB 1249 
1226 INPUT "CORRECT? Y/N"1Z$: 
1239 

LC CATLG N0 ."1 L$(J) 

DATE";D(J) 

VALUE"1V(J) 


IP Z$="N" THEN GOTO l95BELSE GOTO 

1239 rnPUT "MORE CHnNGES? Y/N"1Z$: IF ZS="Y" THEN GOTO l950ELSE 
GOTO 1900 

1249 CLS: 

1259 PRrnT "BOOK NUMBER "; NS(J) 

1260 PRINT "TITLE "1T$(J) 

1219 PRINT "AUTHOR " ;A$(J) 

1289 PRINT "SUBJECT ";SS ( J) 

1290 PRINT "PUBLISHER "1 P$ (J) 

1309 PRINT "ISBN NUMBER "1IS(J) 

1319 PRINT "LC CATLG NUMBER " 1 LS ( J) 

1326 PRINT "DATE ACQUIRED "1D(J) 

1339 PRINT "APPROX . VALUE ";V(J) 

1340 PRINT1 PRINT: RETURN 

1356 INPUT "TO SEE HAIN MEN U, PRESS ENTER •• "1 ZS: 

1360 REH • PRINT LISTING • 

1379 INPU'l' " IS PRINTER READY? Y/N"1Z$:IF ZS="N" 

1380 LPRINT CHR$(143)1CHR$(14l) 

1398 GOSUB 1536 

1400 FOR J=lTO N 


GOTO 80 


GOTO 1350 


l4U IF NS(J) • "END" 1 GOSUB 1600: LPRINT"TOTAL BOOKS • "1TT1TAB(2 
5) "TOTAL VALUE = ";SS;Tl\8(59) "AVERAGE VALUE = ";SS/TT 
1420 IF NS (J) • "END": LPRINT: LPRINT"END OF REPORT " :GOTO 1359 
1430 LPRINT "BOOK NO. "1NS(J);TAB(6B)"TITLE: ";TS(J) 
1449 LPRINT "AUTHOR: ";AS(J) ;TAB(60) "SUBJECT : ";S$(J) 
1450 LPRINT "PUBLISHER: ";PS(J);TAB(69)"ISBN: ";I$(J) 
1460 LPRINT "LC CATLG: "1L$(J) 1TAB(36) "DATE PURCH1 ";D(J) 1TAB(6 
0) "APPROX. VALUE: ";V(J) 
1479 LPRINT 
1480 L=L+5 
1490 TTaTT+l: SS•SS+V(J) 
1509 IF L>SS GOSUB 1530 
1510 NEXT J 
1520 GOTO 1350 
1539 REii • HEADING SUBROUTINE * 
1540 L•B:P=P+l 
1550 IP P>l 1 LPRINT CHR$ ( 149) 
1560 LPRINT TAB(40) ;Hl $;H2$ ; P 
1578 LPRINT 
1580 L•L+3 
1590 RETURN 
1690 REI! • ADDITIONAL FILE ROUTINE • 
1610 INPUT "DO YOU HAVE ANOTHER TAPE OF DATA TO PRINT? Y/N";Z$ 
1629 IF Z$• "Y" Pl a l : GOTO 660 
1630 RETURN 

routine to read a file into memory 
from cassette tape. If this routine 
finds a Book Value equal to zero 
or a Book Number equal to End 
the routine ends. After the file is 
loaded into memory, the program 
displays the amount of free 
string space. As each record 
reads into memory it is displayed 
on the screen (line 710). 

The routine to record the Book 
Inventory on cassette tape is 
found in lines 890-980. This rou­
tine displays each book record 
on the screen as it is written to 
tape. When a Book Number 
equals End the routine ends. 

A simple routine to total the 
value of all books in memory is in 
lines 790-880. The total value is 
also computed when the fi le is 
printed. 

To change any data for a book 
in memory, selection eight of the 
main menu sends the program to 
line 990. If you enter a valid Book 
Number you will be prompted to 
enter a code for the field to be 
changed. After the changed data 
field value is displayed you will 
be asked if it is correct. If so, you 

can enter another Book Number 
to be changed or return to the 
main menu. 

The printing routine in lines 
1360-1630 uses some control 
characters unique to my Epson 
MX·80 printer. Change these 
codes in lines 1380 and1550 for 
use with your printer. CHR$(143) 
condenses the printing to 132 
characters per line. CHR$(141) is 
the line feed and CHR$(140) is the 
top-0f-form code. 

The program prints 55 lines per 
page, allowing eleven books on 
each page. Lines 1600-1630 al­
low additional data tapes to be 
read into memory while the list· 
ing is printed, necessary since 
only 50 books fit in memory at 
one time. This feature uses the 
input routine in lines 660-780 and 
branches back to line 1400 in the 
printing routine. • 

Mr. Hamilton is a Systems 
Manager for an automative sup­
ply company in Michigan. He 
is certified by the Institute for 
the Certification of Computer 
Professionals. 

D D 
TRS-80TIRED OF NO DISK SOFTWARE? 


Fl.EXPLOS DOSFl exp I us 
FlE.XPLUS 1s a po~rlul. easy·to-us.e disk ope-rating sys1cm Spectral Assoc1a1cs has adapttedCompatible TSC's FLEX to lht best DOS comp4t1tty competl~e 'IN1t!'1 Radro Shack software for use on the 
Color Computtt Ekn1nate the nC'f!d for Rac:ho Shack·s TRS DOS · u~ FlEXPlUS ""-1thSoftware Editor • Assemblor and ha~ th• op«oons of• full rang• of Ul!li~"' FLEXPl.US ..,,rk> oo th• 32K 
Radio Shack disk system 1Mt'164K memory chips Wllh a H19h R'solution mutti·scrttn ro1mat th4t Sleulh Disassembler A program which 
supporu a 24 line by 51 characte-r display! Also included are SP«•al ~nhance-ments to Radioallows user lo e•amine. modify and dis· 
Shack' s Disk System \When you arc running FLEX with s ing~ or double sided. s..nglc or doubl' 
d•n>•ty. 35. 40 and 80 track dn~s

zissemble object program files on disk or in 
memory on 6809 systems. Will convert an 
objttt file in RAM lo a text file on disk. 

Adwntages of Fl.EXPl...(JS are: 
Tabularasa (Electronic spread sheet) . These • 	 Best price anywhere programs enable the user to generate and 

maintain tabular compulation schemes. pro· • Easy start·up - just type " RUN FLEX+" 

viding a simple user interfact and sophisH· • Allows you to save RS compatible disk files from FLEXPLUS 

cnted report · genera1ion. 
 • 	 All FLEX compatible software will run including INTERRUPT 

DRIVEN SOFTWARECros.s Assembler - A set of modules for 
680011. 6805, 6802 . 808015. and Z-80 • NO HARDWARE MODIFlCATlONS NEEDED YOU.FREE 
micro processors which will enable the u~e r • 	 Warranty will not be voided - no need to open computer 
to convert a master assemblv module toORDERS ONLY 	 • Wide range of available software 
assemble code for any of lhe above micros . 

• Requires Supercharger board 
PASCAL • 	 SJ49.95 for Fl.£XPLUS. Editor/Assembler and Supercharger 800-426-1830 

EXCEPT WA, HI, AK 
AVAILABLE ON DISK: SUPERCHARGER· Allow machine language access 
• Editor Assembler to all 64K RAM in a Series E PC board. SPECTRAL • Super Monitor No hardware mods. $39.95 
• Color Text Star Word DISK BASED EDITOR/ASSEMBLER · MACROS. ASSOCIATES Processor CONDITIONAL ASSEMBLY . will work with Super· 


145 Harvard Ave. • Sound Source charger. S49.95 

• CompuvoiceTacoma, Washington 98466 

(206) 565-8483 

FANTASTIC BARGAIN
WRITE FOR COMPLETE Call or write us for ptice infortnalion 

CATALOG and for a complete list of Flexplus FLEXPLUS. Editor/Assembler and Supercharger 
ADO 3% FOR SHIPPING NO COD ComPAtlbl" Softwore . 

ALL FOR ONLY $149.95VISA OR MASTERCHARGE ACCEPTED 
.... 119 
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http:FLEXPl.US


!SPECTACULAR GAMES! 

For TRS 80 

COLOR .COMPUTER 

$21.95 * 2i­
Each ~ 

If not avallabl• at your local dealer ask why not and 

~Call Toll Free 800-426-1830 RAINBOW 
CEATIFICATK>tlExcept WA. AK. HI. (8:00-4:00 Mon.-Frl.) LIASIEAt. 
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TECHNIQUE 

These fi.ve programs give high-precision answers. 

Find a Number's Roots 


David R. Cecil 
Texas A & I University 
Department of Mathematics 
Campus Box 172 
Kingsville, TX 78363 

Iwrote these f ive Basic pro­
grams for the TRS-80 but they 

apply to any Basic machine. 
Three of these programs find 
any roots, and two extract 
square roots. 

Most Basic exponentiation (t) 
and square root (SOR) functions 
on ly give about six places of ac­
curacy. The methods in this 
article give higher precision an­
swers, some accurate to 15 
decimal places after only a few 
iterations. 

These methods inc lude a 
3500 year old technique, con-

The Key Box 

Basic Level II 
Model I 
16K RAM 
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tinued fractions, binomial ex­
pansions, repeated halving, and 
recursion based on an algebraic 
identity. 

Compare the accuracy, num­
ber of iterations used, and com­
putation time of the methods to 
see which works best for your 
range of values. 

The Newton·Raphson Method 

An averaging method for 
square roots appeared in an­
cient Mesopotamia before 1500 
B.C. Those folks successively 
approximated vA by the se­
quence x,. x2, ... where x1+1 = 
'h (x; + AlxJ and x, was a first 
guess at v A. This is a special 
case of the Newton-Raphson 
method which uses the general 
formula x1+1 = f(x1)/f'(x1). Inx1 ­

this formu la if x = v A is the 
desired square root, let f(x) = x2 
- A; then f'(x) = 2x. The 
Newton-Raphson formula re­
duces to the anc ient Meso­
potamian formula. 

Program Listing 1 uses the 
Newton-Raphson formula with 
f(x) = xM - A to find the Mth 
root of A. Line 80 requests the 
first guess x1; the recursion for­
mula appears in line 120. The 
loop in lines 100 through 140 
generates x2, x3, ... , x11 . The 
value x11 is a good approxima­
tion to MyA unless an excep­
tionally poor choice is made for 
x1. Experiment with this by 
holding A and M fixed and run­
ning the program twice using 
different start ing values for the 

first guess x1, INPUT of tine 90. 

To determine how well x11 ap­
proximates MyA add the follow­
ing two lines to the program: 

SOOPAINT:Y = 1: FOAJ = 1TOM: Y 
= Y"X: NEXT J 
510 PAINT Y 

A Binomial Expansion 

In contrast, the user does not 
enter a first guess or initial value 
In the Binomial procedure. 
· The series 

1+(11Mll x /1!) + (11M)(1/M-1)(x '12') 
+(\IMl11(M - 1)(1/M - 2( x '13!)+ .. 

obtained by expanding (1 + 
x)11M using the binomial expan­
sion, is convergent for x be­
tween - 1 and 1 inclusive. 

Program Listing 2 uses this 
expansion to determine MvA. 
The loop in lines 80 and 90 finds 
the smallest integer L such that 
LM is greater than A. The pro­
gram lets x = (AllM) - 1. Then A 
= LM(1 + x) or, more suitable to 
our purpose, MvA = L(1 + x) 11M. 
Because the x value is between 
- 1 and 0, our expansion for (1 
+ x)11Mis valid and converges. 

Lines 110 through 160 carry 
out the series expans ion . S 
denotes the sum of the first I 
terms and appears in line 130. 
The Ith term is in line 150, where 
it is called T. Fifty iterations are 
used since this convergence is 
usually slow. 

Binary Chopping 

Repeated halving begins with 

an interval known to contain 
MvA. This interval (Oto A if A> 1 
otherwise 0 to 1) is halved and 
one-half discarded. The remain­
ing half-interval is halved, one­
half discarded, and so on until 
further halving is insignificant. 
This proceeds quite rapidly for 
0 <A< 1, but much halving is 
doneifA > 1. 

If the Mth power of the inter­
val 's midpoint is less than A 
discard the left (smaller) half­
interval ; the midpoint is too 
small to be MvA. For Mth power 
greater than A discard the right 
(larger) half-interval. 

Line 70 of Program Listing 3 
determines the initial interval 
containing MvA. Line 100 ac­
complishes the halving and the 
log ic of line 120 discards half-in­
tervals. Line 90 uses 60 itera­
tions; use only 10 or 15 itera­
tions for small values of A. If 
many values do not change you 
used unnecessary iterations. 

Recursion Based 
on an Algebraic Identity 

This method and the con­
tinued fraction method that fol· 
lows determine square roots 
with the same algebraic identi­
ty. If Tis any real number and if 
x' = A then x' - T' = A - T'. 
Factoring, we have (x - T) (x + 
T) = A - T', and x =T + (A ­
T')l(x + T) . This is our desired 
identity. 

For recurs ive use with x,, x,, ... 
approximating vA replace the 
Identity with x1,,. 1 = T + (A ­



T')l(x1 + T), with x1 being T. If you 
choose T such that T2 is close to 
A, you obtain good approx­
imations for IfA rapidly. 

Program Listing 4 imple­
ments the recursive relationship 
with the algebraic ident ity in line 
90. The twenty-five iterations in 
lines 70 through 100 are usually 
more than enough to approx­
imate IfA very accurately if your 
choice for T is good. For exam­
ple, if A = 0.0012345 only fifteen 
iterat ions are needed if T is 
chosen to be .03. If T = .1 fifty. 
T = 1, 57 iterat ions are required. 
The 25 value in line 70 must 
change to 75 to allow this. 

Continued Fractions 

This technique repeatedly 
uses the identity x = T +(A- P)/ 

(T + x). Replace the x on the right 
side of this identity by the entire 
right side. Thus, x = T +(A - T')/ 
(T + T +(A - T')/(T + x)). Continue 
to replace the right hand x value 
by T +(A - T')/(T + x). The result­
ing expression, after an infinite 
number of replacements for x, Is 
called a continued fraction. 

In general, if x = b0 + a,/(b, + 
a,/(b, + a3/(b3 + . .. ) is a con­
t inued fraction, then x is approx­
imated by Ai /Bi = (biAi _ , + 
aiA i _,)/(bi Bi _,) for i = 1,2, .. . 
with A _ 1 =1 ,A0 = b0 ,B _ 1 = 0, 
and 8 0 = 1. If 

limA;/B; 
i-oo 

exists (as it does with our par­
ticular continued fraction), the 
Infinite continued fraction con­
verges to x. 

0 ' .. , NEWTON-RAPHSON KE'l'HOD FOR FINDING ROOTS '" 
10 CLS 
20 DEFDBL A,X,Y 
30 DEFINT I ,J , M 
40 INPUT "WHAT ROOT DO YOU WANT, 

ENTER 2 FOR SQUARE ROOT ,3 FOR CUBE ROOT , ETC . ";M 
50 PRINT "ENTER THE NUMBER YOU WANT THE ' ;M; "-TH ROOT OF •; 
60 INPUT A 
70 'YOU CAN ENTER 1 FOR THE INPUT IN LINE 90 IF YOU WISH . 

OTHER CHOICES HIGHT BE BETTER THOUGH. 
ee PRINT · ENTER A NUMBER WITH POWER •;M;• CLOSE TO •;A; 
90 INPUT X 
100 FOR I=l TO 10 
110 Y•l:FOR J • l TO H-l:Y• Y'X: NEXT J 
120 X• ((K-l)'X+A/Y)/H 
130 PRINT X; 
140 NEXT I 

Program Listing 1 

0 ' '' ' A BINOMIAL EXPANSION METHOD TO FIND M-TH ROOTS ••• 
10 CLS 
20 DEFDBL A,S, T, X 
30 DEFINT I , J,L ,H 
40 INPUT "ENT ER 2 FOR SQUARE ROOT,3 FOR CUBE ROOT , ETC . ":M 
50 PRINT "ENTER THE NUMBER YOU WANT THE "; M;"-TH ROOT OP"; 
60 INPUT A 
70 L• l 
80 Ll•l:FOR J•l TO H:Ll•Ll'L:NEXT J 
90 IF A> • Ll THEN L• L+l:GOTO 80 
100 X• A/Ll-1 
110 I•l:T•X/M:S•l 
120 FOR X=l TO 50 
130 S• S+T 
140 PRINT L'S; 
150 l=I+l: T=T 'X'(l/H- (I-1))/I 
160 NEXT X 

Program Listing 2 

0 • •• •REPEATED HALVING OR BINARY CHOPPING FOR ROOTS••• 
10 CLS 
20 DEFOBL A, D,X, Y 
30 DEFINT J , M 
40 INPUT"ENTER 2 FOR SQUARE ROOT,3 FOR CUBE ROOT,ETC . ';M 
50 PRINT " ENTER THE NUMB ER YOU WANT THE ';M;'-TH ROOT OF"; 
60 INPUT A 
70 IF A>l THEN D=A ELSE D•l 
80 X=D 
90 FOR K=l TO 60 
109 X=X/2 
110 Y=l:FOR J • l TO M: Y•Y'D:NEXT J 
120 lF Y<A THEN D• D+X ELSE D•D-X 
130 PRINTD,:NEXT K 

Program Listing 3 
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SOFTWARE CONCEPTS 

DALLAS TEXAS 


SPECIAL DELIVERY 
Now is the time to turn your TRS-80 and 

your text editor into a REAL word processing 

machine. 

EXCELLENT ... Creative Computing Review. 

State of the Art ... 80 Microcomputing 

Review. 


• Maintain your mail list 

• Print person_alized FORM letters. 

• Free format labels 

• 100 % machine language 

• Enter names at typist speeds 

• Use with Scripsit, Lazywriter, Electric Pencil 
(we sell them all!) 

• Extract selected names 

• Boldface & underscore 

• 	Get your form letters past the secretary's desk! 

XTRA Special Delivery Includes 
all of the above PLUS: 

• Disk Sorts 
• Multi Label printer 
• Key definitions 

This is the LAST mailing list you 
will ever have to buy!! 

FOR YOUR MODEL I OR Ill: 
(requires minimum 32K & single drive) 


SPECIAL DELIVERY .. .... ........ .... ..... .. ............. ....... ... $12S 

XTRA SPRCIAL DELIVERY ...... ........ .... .... .... .. .. .. .... . $199 


FOR YOUR MODEL 11 
(requires Scripsit 2.0) 


SPECIAL DELIVERY ....... .......... ...... ...... ... ........ .. ...... $199 


Over 2800 satisfied customers 
(plus 12 that won't speak to us any more) 

Electric Pencil 2.0 ....................... ... $80.00 

Lazywriter .... ... ... .. ... ........... ........... $165.00 

Scripsit.. .. ....... ...... .............. ...... ....... $95.00 


(Most TRS software available at similar discounts. CALL!) 

SOFTWARE CONCEPTS 
105 Preston Valley Shopping Center 

Dallas, Texas 75230 

Our retail store is located at the SW corner of 

Preston & LBJ 


(214) 458-0330 

MasterCard, Visa, American Express, COD 

..... 43 
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Program Listing 5 evaluates the previous five programs. Lines 
the A; terms in line 80 and the 8 31 through 34 print a menu with 

1 

terms in line 90. Two prior the five methods for choices.• 
values, initialized in line 60 and 
updated in line 110, determine David R. Cecil is chairman of 
each of the values A1and 81• the Department of Mathematics 

Program Listing 6 combines at Texas A & I. 

0 •• •• US I NG AN ALGEBRAIC I DENTITY TO FI ND SQUARE ROOTS • •• 
10 CLS 
20 DEFDBL A, T, X 
30 INPUT " ENTER THE NUMBER WHOSE SQUARE ROOT YOU WANT ":A 
40 PRINT " ENTER A NUHBER WHOSE SQUARE IS CLOSE TO " ;A; 
50 INPUT T 
60 X• T 
70 FOR K• l TO 25 
80 PRINT X; 
90 X• T+(A-T• T)/(X+T) 
U 0 NEXT K 

Program Listing 4 

0 °••• CONTINU ED FRACTION METHOD FOR SQUAR E ROOTS • •• 
10 CLS 
20 DEFDBL A, B, T 
30 INPUT "ENTER THE NUMBER WHOSE SQUARE ROOT YOU WANT " ; A 
40 PRINT "ENTER A NUMBER WHOSE SQUARE IS CLOSE TO " ;A; 
50 INPUT T 
60 Al • T: A2•l : Bl =l:B2•0 
70 FOR K• l TO 25 
80 A0 • 2• T*Al +(A-T•T) *A2 
90 B0=2• T•B l +(A-T• T)*B2 
100 PRINT AO/ BO; 
110 A2•Al : Al=AO : B2=Bl: Bl • BO 
120 NEXT K 

Program Listing 5 

0 ' *** A COMBINED PROGRAM FOR ROOTS 

10 CLS 

20 DEFDBL A,B , D, S , T, X, Y 

30 DEF INT I , J , L , M 

31 PRINT"SELECT THE HETHOD YOU WANT TO USE TO FIND THE ROOT" 

32 PRINT" l. NEWTON- RAPHSON "," 2 . BINOMI AL SERIES" 

33 PR1NT"3 . INTERVAL-HALVING " , " 4 . ALGEBRAIC IDENTITY " 

34 PRINT ," 5 . CONTINUED FRACTION " 

35 INPUT Kl: IF Kl >3 THEN 320 

40 INPUT "WHAT ROOT DO YOU WANT, 


ENTER 2 FOR SQUARE ROOT , 3 FOR CUBE ROOT , ETC . "; M 
50 PRINT "ENTER THE NUMBER YOU WANT THE " ; M; "- TH ROOT OF "; 
60 INPUT A 
70 ON Kl GOTO 80 , 150 , 250 
80 PRINT "ENTER A NUMBER WITH POWER ";M ; " CLOSE TO ";A ; 
90 INPUT X 
100 FOR 1=1 TO 10 
110 Y• l :FOR J• l TO M- l :Y• Y*X: NEXT J 
120 X=(( M- 1 ) *X+A/ Y)/M 
130 PRINT X; 
140 NEXT I:END 
150 L• l 
160 Ll • l:FOR J= l TO M:Ll =Ll *L:NEXT J 
170 IF A>=Ll THEN L=L+l:GOTO 160 
180 X=A/ Ll-1 
190 l •l :T• X/ M: S• l 
200 FOR K• l TO 50 
210 S• S+T 
220 PRINT L*S; 
230 J=J+l :T=T*X*(l/ M- (1 -l )) / I 
240 NEXT K:END 
250 IF A>l THEN D=A ELSE D• l 
260 X=D 
270 FOR K• l TO 60 
280 X• X/ 2 
290 Y• l :FOR J • l TO M:Y• Y*D:NEXT J 
300 IF Y<A THEN D=D+X ELSE D=D- X 
310 PRI NTD ; :NEXT K: END 
320 INPUT " ENTER THE NUMBER WHOSE SQUARE ROOT YOU WANT " ; A 
330 PRINT " ENTER A NUMBER WHOSE SQUARE IS CLOSE TO ";A; 
340 INPUT T 
350 IF Kl=5 THEN 410 
360 X=T 
370 FOR K• l TO 25 
380 PRI NT X; 
390 X=T+(A-T" T) / (X+T) 
400 NEXT K: END 
410 Al •T : A2 • l : Bl • l : B2• 0 
420 FOR K• l TO 25 
430 A0• 2*T*Al+(A-T*T) "A2 
440 B0 • 2*T*Bl+(A-T*T)*B2 
450 PRINT AO/BO; 
460 A2=A l : Al=A0 : B2• Bl:Bl=BO 
470 NEXT K: END 

Program Listing 6 



DAISY WHEEL 
New Smith Corona TP-1 

True letter quality printer for less than the cost of an 
office typewriter! Priced $500 less than other popular 
daisy wheel printers! 

SALE PRICE: 
$599.00 

FEATURES:*Friction feed 

etc. 

SUNLOCK SYSTEMS 
4217 Carolina Ave. 
Richmond, Va. 23222 

ADDITIONAL PRINTER SPECIALS 
Ep~o~ MX80 $449 OIU.da.:ta ML80 $349 

80FT $529 ML82A $449 
MX100 $699 ML83A $719 

WE WILL MEET OR BEAT ANY ADVERTISED PRICE 
TO ORDER CALL TOLL FREE 800-368·9191 

In Virginia call 804-321 ·9191 

" 456We accept MasterCard, Visa and CODs 

FREE 

business software 

directory 

• Radio Shack's Model I, Il , 111. 
• Heath's M BASIC and H DOS 
• CPM: Xerox, Alto ... 
• 18 M Perso nal Computer 

" !DM2 is GREAT!'" - publisher of 80-US 

.. (GL) superior to either the Osborne (SBSG & Taranto) 
or Radio Shack ... M Al L-X ha s a greater capacity . .. 
more flexible than ( R.S.)'" 

-columnist of 80-microcomputing 

"impcrcepti\·e!y fast ... (DBMS) is a good and reliable 
workhorse" - publisher of Interface Age 

Data base manager. integrated accounting package 
(AR. AP. GL & Payro ll). in ve ntory. word proces­
sing, and mailing list. Compare and be selec ti ve ! 

Tif-~ Micro Architect , Inc. 
~ 96 Dothan St., Arlington , MA 02174 

.... 149 

COPY MODEL Ill, SCRIPSIT /VISICALC® 

Only $20 

Works with all model III Visicalc/ Scripsit and allows unlimited backups of master disks . Works 
even if you're already backed up twice. Simple, 17 line program. 

And look at these other outstanding values! 

APPARATS 
NEWDOS I 80® , 2.0 

$129.95 
Convert Model I Scripsit and Visicalc to 
Model Ill . plus: Renumber program lines 
·move program lines - move blocks of pro· 
gram lines · duplicate program lines - selec ­
tive variable clearing - program single step ­
ping - memory sort multi-dimensioned ar · 
rays · swap variables · read and write to 
model I disks - reference keywords - spool 
printing - change disk speeds - disable 
BREAK and CLEAR · Much. much more! 

FREE "Layman's Guide to 
Newdos 80" included with this 
purchase. 

Use VISA · Mastercard · Money Orders · 
Allow 2 weeks for personal checks. 

Kansas residents add 3.5% sales tax . 

HAYES SMARTMODEM~•• 
$249.95 

Talk with other computers over regular 
telephone lines. SMARTMODEM can auto 
dial - auto answer · repeat · allow for audio 
monitoring · programmable - is FCC ap­
proved direct·connecl · fu ll or half duplex 
capability. 0 -300 baud· RS-232C interface 
· seven staius LED"s . 

VERBATIM® 
DATALIFE DISKETIES 

5.. diskettes come in a re usable plastic 
storage box . 

CALL TOLL FREE! 
1 - 800 - 835-0071 

IN KANSAS: 
316 - 665-3611 

ST80 lll~••$129.95 
Smart termina l communications package . 
Allows file up loading / downloading . 
Emulates many different terminals . Total 
operator control. (Written by Lance 
Micklus .) 

FREE 

Catalog price list 


of all Sales Data Direct -Order merchan ­

dise available upon request. Super prices . 


. Rapid delivery .. . Quality products . 


.aALE&


.DJ!iiili..,'.AT A, IN"C. ,., 142 

526 E. 4th Hutchinson, Kansas 67501 
316/ 665-3611 

Dealer Inquiries Invited. 
Phone or write Sales Data, Inc . 
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GENERAL 


SYSTEM loads that crash explained. 


Things Still Crawl in the Level II 

ROM 

Gregg E. Marshall 
P.O. Box 3282 
Walnut Creek, CA 94598 

Recently, while loading a ma­
chine language tape with 

the System command my TRS-80 
displayed a "C" in the upper 
right corner of the video disp lay, 
and the tape stopped. I tried the 
load again, but still had no luck. 

I usual ly record any program 
twice, with different fi le names. 
But when I tried to load the sec­
ond copy, my TRS-80 couldn 't 
find it. Since the Radio Shack 

The Key Box 

Basic Level II 
Model I 
4KRAM 

Cassette 

manuals didn 't give any expla­
nation of these problems, I de­
cided to " PEEK" around in the 
Level II ROMs and find out what 
was going on. 

I was interested in what was 
happening at the byte level 
since Radio Shack's Technical 
Reference Manual offers a good 
description of the hardware and 
operation at the bit level. By 
searching the ROMs for calls to 
the read-a-byte subroutine at 
0235H , I found the System com ­
mand processing nearby in loca­
tions 02A9H to 032AH. By disas­
sembl ing and analyzing the 
code, I not only discovered an 
explanation of my loading prob· 
lems, but two potentially seri· 
OLIS bugs! 

Machine-Code Tape Format 

Figure 1 shows an overview of 
the machine language tape for­
mat as a sequence of bytes that 
can be divided into four record 
types: the leader and sync byte, 
a file name, the data records, 
and the end of file/starting 
address. 

The leader and sync byte rec­
ord consists of 255 bytes of 

zeros, followed by a single byte 
containing the value A5H. When 
the tape is started, the TRS-80 
moves an eight-bit wide window 
across the data bits read from 
the tape unti l it finds the value 
A5H. Normally, the tape is start­
ed before or during the leader, 
so it skips the zero bytes until it 
reads the A5H. 

If, however, the tape is started 
in the middle of a file, it is possi ­
ble for some of the data to be 
mistaken for a sync byte. That 
data might be an AND A,L in· 
struction; or an LO A, (BC) fol· 
lowed by an LO, D, B; or any 
number of combinations of in­
structions that result in an A5H 
data bit pattern. 

A more secure mechanism for 
synchronizing the tape would be 
to identify the leader by finding 
several bytes of zeros followed 
by the A5H sync byte. This 
mechanism is not foolproof, but 
the probability of a program or 
data matching the desired pat· 
tern is significantly lower. 

Following the leader and sync 
byte record is a file name record. 
This record consists of a file 
name ID byte (55H), followed by 

a six character file name. If the 
file name is shorter than six 
characters, it must be padded, 
usually with spaces. Unlike the 
data records, no checksum is 
recorded. 

Next on the tape are one or 
more data records. The number 
of records depends on the size 
of the program being saved. 
Each data record contains a 
maximum of 256 data bytes. 
Therefore, if the machine Ian· 
guage program were 1000 bytes 
long, at least four data records 
are required. However, you can 
use more than four. In fact, the 
records need not even be in 
order since they each contain 
the starting address for storing 
the data. 

A data record consists of an 
ID byte (3CH), a byte containing 
the number of data bytes in the 
record (0 implies 256 data 
bytes), two bytes containing the 
starting address of the data 
(least significant byte first), the 
data bytes themselves, and fin­
ally a sing le checksum byte. 
Note that a sing le file can con· 
lain data for several areas of 
memory. 
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WITH laRPfD™ 
THE PROFESSIONAL INCOME TAX SYSTEM. 


TAXPRO DOES MORE. 
Five years of successful use 
and system improvement 
has pushed TAXPRO far 
beyond Form 1040 and its 

supplemental schedules. This versatile system 
also totals W-2s .computes FICA overpayment, 
calculates tax alternatives .. . even prepares 
client billing. 

TAXPRO IS INTELLIGENT. It analyzes 
the client's tax picture, suggests the best 
route to go. Determines eligibility for special 
forms such as minimum I 

IRS-approved schedule forms. 

TAXPRO IS GUARANTEED. We stand 
behind TAXPRO completely. Full, no-charge 
support through the tax season. Inexpensive, 
yearly system updates. Over 5 million 
returns prepared with no reported errors. 

TAXPRO BUILDS PROFITS. The door is 
open to higher profits than you have ever 
enjoyed . Double, triple, or quadruple your 
output; pay for TAXPRO and the computer 
in one tax season . 

If you do income tax returns, you need 
TAXPRO, the truly 

maximum tax, income professional. computerized 
averaging, to name a few. income tax preparation 

system.TAXPRO IS EASY. 
Look into it today.

Because it follows the tax Contract Services
forms line by line . Taxes Associates, 
are automatically figured , 

706 South Euclid,entered everywhere they 
Anaheim, apply. Change any entry, 
California 92802.and all relevant data is 
(714) 635-4055.automatically revised. 

Produces a printout that 45-PAGE DESCRIPTIVE 
exactly fits 1CJ.40 and SYSTEM MANUAL: $7 .50 

csa CONTRACT SERVICES ASSOCIATES ~68 

Improving the bottom line. 



subroutine to a return-from-sub­ name ID byte. 
"There are few limitations routine instruction. This nulli­ The file name characters you 

fies the subroutine. If the RAM type are matched with thoseon file names-the only 
subroutine returns, the TRS-80 read from the tape until: 1) two 

illegal characters are initializes the stack pointer, out­ characters do not match; 2) all 

puts a *? prompt, and uses the characters in the command the colon and the cursor control. " Basie's line input subroutine to line are matched; or 3) six char­
input the command. Us ing acters have been matched. 

Basie's line input allows the In the first case, the TRS-80 
The checksum for data rec­ publish that listing here, but Fig. user to type left arrow and shift looks for another sync record 

ords is a simple running sum of 2 is a detailed flowchart of the left arrow to erase the last char­ and tries again. Otherwise, it 
the data bytes and the data System command processor in acter or the entire line, respec­ considers the file data loaded in ­
starting address, but not the ID the order in wh ich it appears in tively. You can terminate input to memory. 

byte or byte count. memory. Th is f lowchart and the by either Enter or Break, with During fi l e load ing , the 


If, during loading, the check­ discussion that follows should Break returning you to Basic. TRS-80 displays two asterisks in 

sum calculated by the TRS-80 allow anyone to create his own Typing Enter causes a syntax er­ the upper right corner of the 

doesn 't match the recorded commented listing. ror and returns to Basic. video display. It turns the right 
checksum, a C is displayed in The System command pro­ There are only two System asterisk on, then off, after it 
place of the left asterisk normal­ cessor divides into four major commands: Execute and Load. reads each data block. It re ­
ly displayed as part of a tape sect ions: prompting and com­ If the command line starts with places the left asterisk with a C 
loading signa l. However, the mand decoding (02B2H to a slash, the TRS-80 assumes it• any time a data record check­
load ing doesn't halt unt il the 02CCH) , file name search to be a Start Execution com­ sum occurs. 
end-of- file record is detected. (02CEH to 02E5H), file load­ mand. Otherwise the TRS-80 in­ After the TRS-80 reads one 

This can be good or bad, de­ ing (02E7H to 0312H and 02A9H terprets the command line to be block but before it reads either a 
pending on what causes the to 02AFH), and execute a ma­ the file name of the machine lan­ data ID byte or an end-of-file ID 
checksum error and what data chine language program (031 DH guage program you want loaded. byte, it ignores any characters. 
are affected. If a part of a text to 0329H). There are few limitations on The end-of-file ID byte is as­
string is bad, the program may Upon entering the command file names-the only illegal sumed to be followed by a two­
run sucessfully. If, however, the processing code, the TRS-80 characters are the colon and the byte starting address. When you 
byte count is bad, the loading calls a subroutine located in cursor control characters. are loading more than one ma­
may become out of step with the RAM. Th is moves the TRS-80 You can store several ma­ chine language program, the 
data, causing the tape to read from Basic to TRSDOS. I plan to chine language programs on a last file loaded determines the 
continously. use it to transfer control to a single tape and search for the starting address. 

After it reads each data rec­ ROM monitor I am attaching to desired file. In all cases, after the TRS-80 
ord, a loading tape toggles the my TRS-80. Starting the cassette, the loads the file , it stops the 
right asterisk, alternating be­ During power-up, TRS-80s TRS-80 finds the sync record. It tape and restarts the System 
tween • and space; this results without disks in itial ize the RAM then inputs until it finds a file command. 
in the famil iar flashing asterisk. 

Finally, each file contains an 
end-of-f ile record. Th is consists 
of an ID byte (78H) and two bytes 

REVISED FILENAl1E SEARCH FOR TRS-80
containing the starting address 

I 0000 TITLE ' REVISED FILENAME SEARCH FOR TRS-80'of the machine language pro­ 2 0000 ORG OOOOH 1 SET THIS TO APPROPRIATE MEMOR Y ADDRESS 
3 
4 Re v is•d fil •n•m• •••r ch for lo•ding machin• langu•ge programs 

gram (again, least significant 
byte first). This address is used 5 1 v i• the ' SYSTEM ' command i n Level II Basic . Replaces the co d e 

b from 02CEH to 02EOH. To be u••ful. th• code bet"'ee n 0285H andif the slash is typed without a 7 1 02CDH should al'o be relocat~d and a Jump to the revis~d code 
B p l aced starting at loc•t i on 41E2H. 
9 • Gregg E. Mn•hall 2115/80 

numeric value. A numeric value 
overrides the recorded start ing 10 


I I 
address. Like the fi le name, it 12 0000 CD 93 02 MCLOAD: CALL 0293H STAR T THE CASSETTE AND FIND THE SYNC BYTE 
13 0003 CD 35 02 SFNAME : CALL 0235H 1 A : ~ BYTE READ FROM CASSETTE 
14 0006 FE 55 CP S~H IF BYTE <> START OF FIL ENAME 
15 0008 20 F9 J R NZ,SFNAME THEN KEEP LOOKING FOR STAR T 
16 OOOA 06 06 LO a.ob ELSE B : =MAX FILENAME LENOTH 
17 OOOC ES PUSH HL •* SAVE DES IRED FILENAME POINTER 
18 IN THE EVENT OF NO MATC H 

records no checksum byte. 

System Command Processing 
19 0000 7E SLOOP : LO A, (HL) ; A : • NEXT CHA RACTER IN DESIRED FILENAME 
20 OOOE B7 OR A 1 I F END OF DESIRED FILENAMETo understand the inner work­ 2 1 OOOF 28 09 JR z, MATCH ' * THEN MATCH I S SUCESSFUL 

ings of the System command, I 22 0011 CD 35 02 CALL 0235H ELSE A : = NEXT CHARACTER IN 
23 RECORDED FILENAME

dump the ROM memory be­ 24 0014 DE CP <HU IF RECORDED CHARACTER <> COMMAND STR I NG 
25 0015 23 INC HL CHARACT ERtween 02A9H and 032AH, disas­ 26 0016 20 Ob JR NZ.NOMTCH THEN FIND NEX T FILENAME 
27 0018 10 F3 DJN Z SLOOP ELIF NOT b CHARACTERS COMPARED 
28 TH EN CHECK NEX T CHARACTER

sembling it by hand. 
With help from Wes Thielke's 29 OOI A El MATCH : POP HL ' * ELSE SUCESSFUL MATC H 

30 1 ( ADJUST STACK )article in February 1981's 80 Mi­ 3 1 00 18 C3 E7 02 J P 02E7H : AND READ THE F I LE'S DATA 
32 ; NO MATCH -- SO START OVER 
33 OO I E E l NOMTCH : POP HL ;• RESTORE PO I NTER TO DESIRED FILENAME

crocomputing, I translate that 
3 4 OOIF 18 OF JR MC LOAD : • AND FIND NEXT SYNC / START OF FI LNAME 
35 ; •COMBINATION 

information into Assembly. The 
result is a commented Assem­ 36 0021 END 

bly list ing. 
Since Radio Shack copyrights Program Listing. Assembly Program Listing of Revised File Name Search 

its machine language, I cannot 
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Hayes Smartmodem DosplusSmith Corona TP-1 TEXT PRINTER 
The finest DOS available. Features 
a BASIC array sort (multi-key, multi­
array), input@ (controlled screen 
input), random access and ASCII 
modification, BASIC checks for 
active "DO", repeat of last DOS 
command, device routing, single 
fi le conversion from Model IllA sophisticated 0·300 baud 
TRSDOS, reading 40-track disks originate/answer modem. 
in 80 track drives, etc. Specify Features include auto-
Model I or 111, single or doubledial, auto-answer, full/half duplex, 
density, 40 or 80 track disk drive. keyboard control, user-selectable 

DOSPLUS 3,4 . . . . . . . . . . 110488
parameters. Comes with tele· 
phone cable & power supply. 

HAYES S/IAARTMODEM . . . 5229• Quic-N-Easi 
HAYES 1200 BAUD Qu ic-N-Easi lets anyone write 

$59988 

UPS DELIVERED SMARTMODEM ......... s574aa 
 custom business application 
129 88RS·232C CABLE ..... ..... programs w ithout BASIC-and 

• 120 words/min ( 12 cps) with ful l Jetter-quality you do it faster. Now you can try 
• Either parallel or RS-232C interfacing available (specify) MicroTerm Quic-N-Easi for 15 days FREE. 
• 10 ~r 12 pitch (characters per inch) available (specify) You're satisfied or your $195An excellent terminal program 
• Friction feed on 10Y2n printable line; takes 4-part forms refunded- no questions asked. from Micro-Systems Software. 

Non-programmers & experts------ ----- - - Microterm features simultaneous 
alike can write sophisticated Okidata Printers C. l toh Printers input while at menu, auto d ial 
business programs with Quic-N­support (including pre-pro­

MICROUNE 80 . . . . . . . . . 1349u C. \TOH PRO\:l.IRITER . . . . . 149911 Easi. Inventory, records, salesgramed d ialing and trans-
MICROLINE 82A ... . .... 1439u C. ITOH PRO\:l.IRITER tracldng, budgeting-and you'llmission without operator
80/ 82A TRACTOR . . . . . . . '59"" Parallel & RS·232C ...... '614"" program faster, w ith greaterintervention), direct file transfer, 
MICROLINE 83A ........ 169488 C. ITOH PRO\:l.IRITER 2 . . . 17 34u flexibility, like a p ro-o r your 
34K of capture buffer, and a high 
OKJGRAPH ROM . . . . . . . . . 144u C. ITOH PRO\:l.IRITER 2 money back. operational baud rate (near 

Parallel & RS·232C ...... '794""MICROLINE 84 9600). Well-suited to both the TRS-80 Model I/Ill 
Parallel, 200 cps ...... 1104488 F-10/ 40 STARWRITER 40 cps 

Lynx & Hayes Smartmodem's Quic-N-Easi .. .... . .... . 1159u 
Parallel or RS-232C .... s1499uMICROLINE 84 Model 11/16 (CP/M required) auto dial & auto answer features. 

RS·232C, 200 cps . . . . . 1116488 F-10/55 PRINTMASTER 55cps Quic-N·Easi . .. . .... . ... 1159aaSpecify Model I or Ill whenParallel or RS·232C .... s1799u 

Anadex Printers F-10 TRACTOR ......... '289H 


ordering NEWSCRIPT 7 .0 
DP-9500A ............ 11469"" MICROTERM
NEC Printers 
DP-951 OA .......... .. 11469"" ProSoft's NEWSCRIPT supp0rts 

DP·9620A .... ... ..... 1156988 NEC PC 8023A-C . .. .... 15091111 MODEMS most printers (including the new 

NEC 3530 (35cps) ..... '180988 
LYNX ................. s229u Microli r. 14), and features true 


NEC 7730 (55 cps) .... '2579MBrother Printers - -·- - - - SIGNALMAN MARK I . . . . . '89u right-justified proportional 
NOVATION AUTO CAT .. 1224aa printing, single and double·width 

~ ~ 

DAISYWRITER 2000 .... 11089"" Centronics Printers 
NOVATION 1200 BAUD type within text, subscripts, 

IBM PC CABLE . . . . . . . . . . . 149u CENTRONICS 122-1 ..... 1979ea AUTO CAT . . . . . . . . . . . . . s569aa superscripts, underlining, 
TRACTOR .............. '149"" 
 CENTRONICS 352 ...... 11614"" boldfaces, multiple character 

CENTRONICS 353 .. .... '2274u Model 3 pitch, full-screen editing, global IDS Printers CENTRONICS 739·1 ..... 'S64H search/ replace, customized 
Model 3 w ith 48K RA'v'. and twoMICROPRISM . . . . . . . . . . . '699"" " form" letters, plain english 

single sided, double densityPRISM 80 W/ 4-colors, Sprint MPI Printers commands, typeahead/print­
drives, delivered ready to run. Mode, Dot Plot, & Cut ahead buffers for speed, aMPI 88G ............ .. 16J9H 
 Fu lly compatible with all hard­Sheet Guide . . . . . . . . . . 11 329"" professional manual, & customerMPI 99G . . . . . . . . . . . . . . '689" ware/ software. RS·232C portPRISM BO w/ out color .. '99988 support from the author himselfMPI 150G . . . . . . . . . . . . . ss79aa optional. Non-Radio Shack PRISM 132 WI4-colors, Sprint Newscript . ............ 1104u 

warranty, but full 90 days onMode, Dot Plot, & Cut Options (below) are notCall For Prices parts & labor. Sheet Guide .... _.. _.. ' 169988 avai lable separately. 

On QUME & DIABLO Daisywheels. MODEL 3 ... .... .. .... 11799aa
PRISM 132 w/ Sprint Mode . . . Mail Labels .. . .......... '1500 

QUANTEX, DATASOUTH, DIP,& Dot Plot ............ 11259"" File Converter . . . . . . . . . . 11500 

& other printers available Disk Drives 

Proportional Driver . ..... 149aa
TEC Printers 40 TRACK SS ........... '239'" Electric Webster . .. .... 115000 

DMP85 ...... _. _. ...... ' 469"" 

The generic version of NEC & 

Prowriter printers. Features 120 
cps, bi-directional, logic-seeking, 
1.3K buffer. 5 fonts, 8 sizes on 
9x9 matrix, w/proportional print, 
true descenders, & Greek/Math 
font. 160 x 144 dots/inch Hi-Res 
graphics matrix, 1 /1 44~ line feed. 
Friction & tractor standard, rear 
paper path. 

Orders & Information: CALL (603)-673-8857
Orders Only: CALL (800)-343-0726 

No Hidden Charges 
No surcharge for credit cards-No charge for 
UPS shipping- Stock shipments next day HIGH TECHNOLOGY AT AFFORDABLE PRICES 
All eq uipment shipped factory fresh with 
manufacturer's warranty-We accept coos 
Open PO's not accepted-$50 minimum 
order-No foreign orders accepted 
Pnces subJect to dwlge:- cdl for Q.Jores '-"-1_•_0..rr&'t 

V/s.4 Milford NH 03055-0423-



LEADER/SYNC 

FILE NAME 

DA TA RECORD 

1 

255 BYTES 
OOH 

A5H 

55H 

6 BYTES 

3CH 

I BYTE 

2 BYTES 

1- 256 BYTES 

I 8 YTE 

78H 

ENO OF FILE 2 BYTES 

~---~ ' 

It is also possible to build a 
file that loads on top of the Sys-
tern command's RAM subrou­
t ine, takes control of the TRS-80 

(possibly to load a "protected" 
program), then returns control 

INPU T START ING ADDRESS 

Ol l 4H 

HL • ROUT INE STAR TING 

ADDRE SS (INPUT FROM 

Cti. SSE 1 TEJ 

STORE STAR ltNG ADDRE SS 

AT LO CATION 400FH 

01F8H 

TUFtN orF CASSETTE 

f AS· BO'S BASIC SYSTEM COM.MANO 

TAS-80 BASIC'S SYSTE M COMMA.HO 

41E2H 

TfH~ P INTO RA M FOR EXPANSION 

L.EVE I.. 11 INITIALIZES THIS 

RAM l OCAT ION TO A RET 

INITIALIZE THE STACK 

POINTER TO 4 2 88H 

OUTPUT " • • 

OU TPUT • f'• llN D IN,U T 

COMM A.ND STA LNG 

YES 

LEADER 

SYNC 

START OF i:'ILE NAME 10 

FILENAME 

STAR T OF DATA RECORD 10 

NUMBER OF OATA BY 1£ S 

THIS RECORD 

STARTI NG LOAD ADDRE SS 

DATA BYTE ::: 

CHECKSUM 

MORE OAT A RECORDS, 
AS NEEDED 

ENO OF FILE JO 

STARTI NG ADDRESS 
OF PROGRAM 

Fig. 1. Machine language tape format 

to the TRS-80's normal System 
command processing. 

Bugs In System Command 

Have you ever tried to load the 
second or third machine lan­
guage program on a tape only to 
have it float into Never-never 
land? Eventually, you reach the 
end of the cassette without 
loading the program. 

The problem ls a result of the 
way the . TRS-80 searches for a 
file name. When you type a file 
name, the TRS-80 act ivates its 
cassette and finds the sync 
byte. It reads the tape, character 
by character, until it f inds the 
start of the file name ID byte. It 
compares the f ile name you type 
with the recorded file name unti l 

one of three conditions Is met: 1) 
If you type a file name of less 
than six characters, as many 
characters as you type are 
matched with corresponding 
characters In the recorded file 
name. (Thus, EDTASM and ED 
both load Radio Shack's Edi­
tor/Assembler.) 2) Six charac­
ters of both file names match. 3) 
One of the characters it reads 
from the tape does not match 
the corresponding character 
you type. 

If condit ions one and two are 
met, the TRS-80 loads the ma­
ch ine language program that 
follows. 

Condition three is an unsuc­
cessful match. This is where the 
TRS-80 can get confused. In· 
stead of going back and finding 
a new leader and a new sync 
byte, the TRS-80 continues to 
read characters until i t finds an­
other file name ID character. 

This strategy, in itself, is very 
dangerous, since it is likely the 
TRS-80 will use a data byte as 
the start of file name. Even 
worse, the TRS-80 might lose 
sync completely. Then, any 
combination of data that results 
in a byte equal to 55H will be 
misinterpreted. 

Even in the unlikely event that 
the TRS-80 does find another 
real file name, it does not reset 
its pointer to the file name you 
typed. Therefore, what the 80 

matches depends on how well 
the last file name(s) it reads 
from the cassette resembles the 
desired file name. 

Eventually, it can match all 
the characters in the desired file 
name, result ing in its loading 
the wrong file. Assuming the 
first bug doesn 't " byte" you, it is 
possible to exploit this " fea· 
lure" to load the second copy of 
the same file by preceding the 
file name with an extra un· 
matchable character. For exam­
ple, to load the second copy of 
EDTASM, you can type XED. 

Program Listing shows a re­
vised version of the file name 
search. This version only adds 
nine bytes of code but f ixes the 
second bug and decreases the 
probabilities of the first. To use 
this version, relocate the code 
for the locations 0285H-02CDH 
to come immediately before the 
code listed. (I generally put the 
code in the highest part of mem­
ory after protecting it from Ba· 
sic.) When the TRS-80 loads this 
code into memory, change the 
memory locations starting at 
41E2H to jump to the revised 
System command processor. 

This revised version is the 
same as Radio Shack's except I 
add code to save and restore the 
pointer to your file name before 
and after each attempt at 
matching. It also improves the 
chances of f ind ing a second file 

HL POINTS TO OESIREO FIL ENAME , 
1 

START CASSETTE ANO 00 A 
FILENAME SEARCH 

0293H 
EXECUfE A MACHINE L ANGUAGE PROGRAM 

DE •L IST S TARTING ADDR ESS 
INPUT FROM CiliSSE Tl E 
ISTORED AT 40DFH) 

AST l ti 

SCAH THE INPUT BUFFER 

YES I NPUT BUFFER EMPTY ? 
(EXCEPT f"OR SLASH} 

1[5AH 

START CASSETTE AND SYNCHRONI ZE 

0235H 

INPUT A B'l'TE FROM CA SSETTE 

HO 
INPUT BYTE • ~SH ~ 

YES 

YES NEX T 8YTC IN COM M AND 
REAO DA TA 

STR I NG • OOH ;J 

~-~ RETURN TO BASIC 

CONVERT INPUT 8UFF£R VALUC 
NO 

NO 
INTO BINARY, RESULT IN DC 02l5H 

AST 16 
INPUT A B Y TE f'MM CA SS E ff E 

SC A. rt INPUT BUFFEFt YES RE-EXECUTE 
ILLCGIL VALUE ~ SYSTEM 

COMMAND 

INPUT BUFFER EMPTY <J 
YES REPO RT AN SN ERROR 

RETURN TO BASIC 

NO HO CHARACTER READ • NEx f 

CHARACTER IN COM M.ANO 

STRING r 
COMMAl\IO ST RI NG 

PO INTER (HL. ) IS 
INCREMEN TED 

NO JUMP TO THE A.00RESS IN OE 

FIRST CtURACTER • ·r YES EXECUTE A MACHINE 
LANGUAGE PROGRAM NO 

YES 

6 CHARACTERS MATCHED #' 
NO 

READ D&T& 

Fig. 2. Flowchart of TRS-80's System Command 
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name ID byte by jumping back to those three bytes-OOH, ASH, 
the synchronization routine 55H-I haven't run into one. 

whenever an unsuccessful 
Conclusionmatch occurs. The lines in the 

listing with an asterisk before In general , the TRS-80's ROM 

the comment indicate the re­ software works as specif ied. 

vised code. Though it's been said, "I f a piece 

This version is not an abso­ of software is bug free, it is ob· 

lute answer to the first bug, solete," the Level II ROMs are 
since it only searches for these­ hardly obsolete. It 's safe to as· 
quence: one byte of zeros, sync sume they contain several bugs. 
ID byte, file name ID byte. While Always approach a piece of 
it is still possible for a machine software with a bit of justified 
language program to contain caution.• 

Figure 2 continued 

022CH 

Fl. IP FLOP AS TE R ISK IN R IGHT 

HAND COR NER OF VIDEO MON ITO R 

02.55 

INPUT A BYTE FROM CASSETTE 

8YT( READ • EHO OF Fll.E YES INPUT ST AR TING 

MARKER 178H) 1 ADDRESS 

NO 

HO BYTE READ • DATA 81.0Ci< 
MARKER I 3CH} i' 

YES 

023 5H 

INPU T THE NUMBER or DAT A 

BYTES IN THI S BLOCK FROM 
THE CASSETTE 

0.5t4H 

HI. · • ST AR T ING ADDRESS 

FOR THIS BLOCK Of DATA 
!INPUT FROM CASSETTE) 

COMPUTE CHECKSUM FOR 

STARTING ADDRESS 

9YTES INPUT ? 

YES 

02l5H 

INPUT STORE D CHECKSU M 

9YT[ FROM CASSE TTE 

02l5H 

INPU T A BYTE FRO M CASS£TTE 

STORE BYTE IN MEMOR't, 
INCREMENT MEMORY POINTER (HL) 

UPDATE RUNN ING CH ECK SU M 

NO DESIRED NUMBER OF DATA 

STOREO Ct1ECl<.SIJM • 
CO MP UTED C1'4ECKSUM? 

NO 

OtS PLAY A •c IN UPPER 

RIGH T CORNER OF VIDEO MONITOR 

LOAD 
( C•-•) )80 

LOADS LOAD 80EASY 
ELIMINATE HOURS OF 

AGGRAVATION 
TYPING AND 

In the April , 1981 issue of 80 Micro we int roduced LOAD 
80 to save you the time and trouble of typing our programs 
yourself. LOAD 80 cassette tapes contain dumps of the 
major program list ings in 80 Micro. 

It you have not yet ordered any LOAD 80 tapes and wish 
you had, don 't worry. We are now offering a " back issue" 
cassette program. You can order any LOAD 80 cassette 
from April, 1981 to date for $9.97. Back issues of 80 
Micro are also available with the LOAD 80 cassettes for 
$3.50. With the complete documentation found in the com· 
panion magazine issue, you should have no difficulty 
loading any of 80's major programs. 

Please send me the following : 
month year month year 

Tapes ___ Magazines ___ 

ITEM COST QTY. TOTAL 

LOAD 80 Tapes: August 1982 Double Issue $1 7.97 
add $1.50 per tape lor postage and handling $9.97 

80 Micro 
$3.50

add $1.00 per magazine lor postage and 
handling 

TOTAL 

0 Check Enclosed Bill my: C MC 0 AE 0 VISA 

NAME -----------------~ 
ADDRESS 
CITY STATE ZIP____ 
CARD# __________ EXP. DATE ____ 
SIGNATURE INTERBANK#____ 

Please allow Hi weeks tor delivery 

LOAD 80 • 80 Pine Street • PeterDOrough NH OJ.458 


Attn : Debra Boudrieau 
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GAME 

r ~ 
LOAD 80 

Destroy the crafty K'taabas. 


Invader 


Jeffrey Fisher is sometimes di ff icult to te ll if 
414 W. 41st Street f iri ng the lasers will destroy the " To attack they 

E

Sa nd Springs, OK 74063 shi p. To help I incorporated 

must regress to small graphics blocks that track 

arth is being threatened by t he sh ip's posi t ion by i tsthree dimensions ... " horizontal and vertica l com-the K'taaba, be ings capable 

of existing beyond three d imen­
sions. When in these higher 

dimensions, they are invis ible to 
us. To attack they must regress 

to three dimensions, becoming 
visible. They re ma in th ree 
dimens ional unti l either you or 
t hey are destroyed . 

You are in the cockpit of a 

f igh ter shi p. When a K' taaba ap­
pea rs, target him at the approx· 
imate center o f the screen using 

the arrow keys. Pressing two 
keys together resu lts in diago· 
na l movement. 

19 REM 	 • •• • INVADER! • • • • 
BY JEFP FISHER 
JANUARY JRD, 1982 

20 CLEAR300 :DEF INTO , f , H ,J , K , O , P , T,V ,x, Y :CLS: PRINTCHRS ( 23); : SS (l) 
sCHR$ ( 156) +CHR$ ( 140) +CHRS ( 1 7 2) : SS ( 2) •CUR$ ( 191) +CHRS ( 140) +CHR S ( 19 
l) :SS(3) • CHRS(l4l) +CHR$ (188) +CHR$(l42): PRINT@448 , " INVADER! • : PRIN 
T ' BY JEfF fISHER " 
30 A$•INKEYS: IfAS• ' ' THENllBELSEifK <l 50THENK • K+ l :GOT030 
40 CLS:PRINT ' EARTH IS IN DESPERATE TROUBLE ! lll l' :PRINT : PRINT " YOU 

HAVE BEEN CHOSEN TO SAVE EARTH PROM THE K'TAABA RACE[ ' :PRINT : PR 
INT " THE K' TAABA HAVE THE CAl?ACITY TO TRAVERSE HIGHER DIMENSIO 
NS ' : PRINT ' AND ARE ATTACKING ! TO BE FAIR , THEY ALWAYS REGRESS' 
50 PRINT " TO THREE DIMENSIONS TO ATTACK . AT THIS TIME, THEY BECO 
ME " :PRINT" VlS l BLE AND YOU MUST DESTROY THEM." : PRINT:PRINT " WHE 
N THE INVADERS ATTACK , YOU LOSE FUEL SINCE YOU MUST " :PRINT'R&PLE 
NISH YOUR SHIELDS AS THEY ARE WEAKENED BY ENEMY FIRE . " 
60 PRINT ' IN DESTROYING ENEMY CRAFT , YOU SCORE POINTS ACCORDIN 
G TO': PRINT " THE TYPE OF VESSEL . • :GOSUB 3 20 : CLS: PRINT " VESSEL" , "POI 
NT " , " DESTRUCTIVE " : PRINT ' TYPE" , ' VALUE" , " CAPACITY " : FORK • lT03 : PRINT 
S$(K),K* l 0 , K*5 0 :PRINT : NEXT 
70 PRINT " THE VESSEL TYPE IS WHAT THE SHIP LOCKS LIKE. THE " :P 
RINT ' POINT VALUE IS THE NUMBER OP POINTS YOUR SCORE IS INCREAS ED 

FOR " :PRINT" DESTROYING THAT TYPE OF SHIP . THE DESTRUCTIVE CAPAC 
ITY IS THE ' 
80 PRINT ' MAX D IUM AMOUNT OF f UEL THAT YOU CAN LOSE WHEN THAT SHIP 
FIRES':PRINT " UPON YOU . " :GOSUB320:PRINT ' MANEUVER THE OFFENDIN 

G S!l!PS TO THE APPROXIMATE CENTER': PRINT "OF THE SCREEN USING THE 
ARROW ( ' 1: FORK•9lT093: PRINTCHRS ( K) I • , • 1: NEXT 

90 PRINTCHRS(K) r ' ) KEYS . THE DIRECTION " :PRINT ' OF THE KEYS INDIC 
ATE THE DIRECTION OF MOTION OF THE SHIP . ": PRINT " DIAGONAL HOVEMEN 
T IS ACCOMPLIS!IED BY PRESSING PERPENDICULAR':PRINT ' KEYS . " 
1 9 0 PRINT : PRINT" TO DESTROY AN ENEMY SHIP, YOU MUST HIT IT WITH T 
HE TIP OF YOUR " :PRINT" LASER ." :PRI NT:PRINT " TO FIRE , PRESS THE SPA 
CE BAR . • : PRINT " REllE MBER---THE K' TAABA NEVER HISS [' :PRINT: PRINT " G 
OOD LUCK ..... • :COSUB320 
110 CLS: PRI!<'T@4 4 8 ,CHRS ( 23) r ' TRANS FERRI NG COMMAND': FORK=l TOB: LS • L 
$+CHR$ ( 27) +CUR$ ( 186) : LE$•LE$+CHRS ( 27) + • ' : R$•RS+CHRS ( 27) +CllRS ( 24 
) +cllRS ( 24 ) +cHRS ( 181) : RES • RES+CHRS ( 27) +CHRS ( 24) +CHRS ( 24) + " ' : NEXT 

120 FORK•l TOI4: S$•SS+CHR$ ( 26) +CllRS ( 2 4 ) +CURS (l 91) : SE $ • SE S+CHRS ( 26 
)+CHRS(24)+ ' ' :NEXT 

Press the space bar to fire 
you r laser. Hold the space bar 

down for a machine gun effect. 

You must hit the shi p with the 
tip of at least one of your two 
laser beams to dest roy it. 

Due to the small target area, it 

The Key Box 

Basic Level II 
Model I 
4K RAM 

130 CLS:PRINTCHR$(23) r :FORJ• l TOl0:PRINT@458 , " * PREPARE FOR BATTL 
E * ' r: FORK•l T025 : NEXT: PR1NT@458 , STRINGS ( 22 , • ' ) ; 1 NEXT: F•l 000: T• O 

140 CLS:GOSUB260 :V•RND(3) : X•RND(61) :Y•RND(l4) : P•Y*6 4+X : GOSU8340 
1 5 0 PE= PEEK ( 14 400) : X•X+RND ( 3) -2: Y•Y+RND ( 3) - 2 : IF PEANDBANDY >l THENY 
=Y- 1 
1 69 IFPEAND16ANDY <l 4THENY• Y+ l 
170 IFPEAND32ANDX> l THENX • X- l 
1 89 IFPE AND64ANDX<6 I THENX•X+l 
190 IFX <lTBENX• l ELSE I FX>6lTHENX•61 
2e0 IFY <ITBENY • l ELSE IFY>l 4TBENY•l4 
21 0 P•Y*6 4+X: GOSUB3 40 : IFRND ( 20 ) •lTH END• ( 957 - P) /6 4 : PRINT@P+2 , LEFT 
$(S$ , D*3)r:PRI NT@P+2 , LEFT$(SE$ , D* 3);:F•F-RND(59* V)/(D+l) : GOSUB26 
0 
22 0 IFPE/\ND128TH EN PRINT@983 ' LS r : PRINT@ l 001 ,RS1 1 PRI NT@ 983' LE S r I PR 
INT@l991 , RE$1 : PRINT@P, SS (V) 1: F•F-1 0 : GOSUB260: IFP> 47 5 ANDP<481THEN 
GOSU825 0 : GOT0 1 40 
239 IPF<•0 THEN289 
240 GOT0150 
259 PORJ•lTOlO: PRINT@P, • 'r : PRINT@P , CURS (128+RND( 63)) +cHRS ( 128 
+RND ( 6 3) ) +CURS ( 128+RND ( 63)) ; : FORK • l T05: NEXTK , J: T=T+V*lO: GOSUB2 6 9 
:RETURN 
260 IFF<OTHENF=O 
27 0 PRINT@ 960 , STRINGS ( 63 ,' ' ) r : PRI NT@960 , " FUEL : " IF; : PRINT@ 9 80, ' 
SCORE : " rTr:PRINT@I00 5 ,"TOP SCORE :' ;H ;: RETURN 
2 80 FORJ=IT05: PRINTCHRS ( 23) ; : FORK • ! T015: NEXT: PRINTCHRS ( 28) I : NEXT 
:M•M+l : PRINT ' MISSION" 1H; "OVER ' :GOSUB300: PRINT ' CARE TO PLAY AGAIN 

(Y/N) 7 " 
290 A$ • INKEY$ : IFA$= " Y"T!IEN 1 30ELSEIFAS<> " N'THEN290ELSEP RINT" THANK 
S FOR PLAYING l ' : END 
30 0 IFT>HTHENPRINTSTRING$( 25 , "* • ):PRINT ' CONGRATULATIONS I YOU HA 
VE ' : PRINT' POSTED A NEW HIGH SCOREl":PRINTSTRINGS(25 ,"*" ):H • T : GOS 
UB26 0: PRINT@32 0 , ; . 
3H RETURN 
320 PRINT:PRINTTAB(l3)CHR$(191 ) 1 ' PRESS THE SPACE BAR TO CONTINUE 
'; CHRS( l 91) ; 
330 PE• PEEK(l4 400) : IFPE <> l28THEN339ELSECLS:RETURN 
3 4 0 PRINT@O, • " ; : PRINT@XO+l ," " ,:PRINT@YO , " " ,:PRINT@P , S$(V) p 

I PX >27 ANDX <33THENPRINT@X+l, CHRS ( 1 91) ; ELSEPRINT@X+l , CHRS ( 131) r 

350 YB• Y* 6 4: IFY • 7THENPRI NT@YB , CHRS( l 9 l )rELSEPRINT@YB , CHR$(1 40 ) r 

360 XO•X: O=P: YO•YB : RETURN 


Program Listing 
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REGULAR 5y, Inch DRIVES 
40track 1lngle1lded ........... . ... $199 
80 track (du.I aided 40 track) .... . . $299 
180 !rack (dual aided 80 track) ..... $339 

SLIMLINE 5V• Inch DRIVES 

SLIMLINE 8 Inch DRIVES 

WINCHESTER 5'A Inch 
HARD DISK DRIVES 

CORVUS HARD DISK 
CORVUS HARD DISKS complete from $2695 
Add 5, 10 or 20 megaby181 of storage to your TAW80, Apple, Atari , Heath, Zenllh, 
IBM. lntenac, S-100 and many othera. One or Mveral computers can share a hard diak . 
Get slmult•neoua acceaa to date for multiple uMn1. Avell•ble now •t SUPER SAVINGS. 

PRINTERS 

TCS has the LOWEST PRICES on IN STOCK PRINTERS! 

MATRIX PRINTERS 
STAR MICAONICS . .. ... .... . . .. . . $449 
NEC 8023A .... .. ... .. ... . ••...... $495 
C.ITOH 8510 I TEC . . . . ..... • . ..... $479 
OKIDATA 82A ... . .. . . . . . . . . •. . ... . $429 
OKIDATA 82A wltr•ctor .. ..• • .. .. . $479 
OKIDATA 83A . .. .. . .. . ... . . . •... . . $685 
OKIDATA !MA {Mrl•I) . . . . . .. .... . $1169 

OKIDATA !MA (pu•llel) · · · · · · · · · · $l089 
ANADEX 9501 w/2k butter . . .. .. .. $1295 
LINE PRINTER V (RS) · · · · · · · ·· · ··· $Call 
LINE PAINTER VI (RS) . .. . .•. .. .. . $988 
LINE PAINTER VIII (RS) . . .. . .. .. .. $&49 
CENTAONICS 352 (200 cpa) ....• . $1795 
CENTAONICS 353 (dual mOde) ... $2495 

HI SPEED BAND PRINTERS 
CENTAONICS t!080 (•t•ndud) ... $CALL 
CENTAONICS (quletlzed) ........ $CALL 

LETTER QUALITY PRINTERS 
C.ITOH F-lO (40 cpa) ............. $1595 

' S1895DAISY WHEEL II (AS) ' .. ' . '. ' ' ''
 
SMITH CORONA TP-1 ......... · · .. $809

BROTHER / COMREX •o~ 


· · · · · · · · · · · · · ..,...77	 · · S2375NEC 30 · · · · · · · · · · · · · · · · · · · · · · 
3530	 17' ' 

40 track alngle aided .. ...... ... .... $249 
80 track (du.I sided 40 track) . . .... $329 
160 track (dual sided 60 track) . .... $4-49 

1 DRIVE/Double C•blnet 
40 track alngle aided .. . ............ $289 
80 track {dual sided 40 track) ...... $369 
160 tr•ck (dual aided 80 track) , ... . $499 

2 DRIVES/Double C•blnet 
40 track single aided . . . . . . .. $489 
80 track (dual aided 40 track•) . ... . $839 
180 track (dual aided 60 tracka) ... . $849 

EPSON PRINTERS 

EPSON MX60 . .......... ...... .... $4-49 

EPSON MX80 FT .................. $524 

EPSON MX100 FT .. ........ .. $685 


GAAPHTAAX PLUS comes free In Ep1onal! 

EPSON ACCESSORIES 
GRAPHTRAX PLUS (bit Image) , ... , $79 
MODEL 1Interlace , .. , , . , . ... , , , ... , $29 
MODEL I Interlace/cable to keyboerd $85 
MODEL 111 cable .................. . $29 
COLOR Computer lnterlece/cable .. $155 
APPLE lnterl•ce/cable ........... , .. $89 
ATARI cable (muat have 850 Int) .... $36 
IBM Personal Computer cable ... . .. . $45 
OSBORNE cable ....... . .......... . $36 
Serial AS232 2k buttered int.card ... $109 

EPSON PACK II 
screen oriented bit Image graph lea gen er­
•tor for 1he MOdel Ill . Create your own 
chu•cten1, 1ymbol1, etc. Documentation. 
EPSON p•cK II bo ht / I t $2' 95" ug w pr n er ~. 
EPSON PACK II bought Mparalely $34.95 
Update for EPSON PACK I ... . ..... $7.50 

i95i'iNiiEiiCliiiiil~~· · ~· ~~·~' liii " ' Iii' . •-----------ITCS MODEL Ill 16k- · ~· · · · · " 'liii " liisli	 . . ... $799" "liii liii
TCS MODEL Ill 32k ... .. . .. ... .... $818 
TCS MODEL 111 48k ......... , ..... $848DEALER INQUIRIES INVITED 

....-llllliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii--IModel II •• Model 16 •• Accessories •• $CALL
I:5i jj 31 CUSTOM SOFTWARE FROM TCS 


BTREE Scratchpad 

The BTAEE Executive 
Relerance Scratchpad •1­
lowe the uMr to atore all 

~~~r~h~~ ~~:;i~r:1 
twer In a multi-key data 
baae for Immediate 
acceaa by aa many keya 
u you Ullgn. Extremely 
eaoy to UM. Allowe 3 
lleld1 of Mloc dat•. 

$39.95 

BTREE Library 

The BTAEE Library pro­
gram allows over 2000 
book• to be 1tored on a 
olngle double den1ity 
data dlokene In a efficient 
BTREE 1tructured Ille for 
Immediate acceaa to your 
data by Author. Includes 
4 build In repons. No 
sorting nece..-ry for 
repona. 

$39.95 

BTREE Mail List 

The BTAEE Mail Lisi 
program allows over 2000 
n1me1 to be stored on a 
alngle double density 
data dlakene. Labels can 
be generated In zlpcOde 
order or by range of zlp­
cOdff and also by a cOde 
restriction II you wish. 

$49.95 

TEXAS COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, Texas 76004-1327 

TECHNICAL ASSISTANCE 817/274-9221 

ORDER STATUS 817/277-1913 


TELEX/TWX/Easylink ELN 62100790 
* ,, 59 
No tax out ol elate. Texan1 add 5~. Prices 1ub)act to chan119 at any time. 

TCS MODEL Ill 48k 2 DISK 
S)'MtM .- wllh 1• cloy TCS loRllod wan1n1y. 

$1695 
With standard 40 track 
double density drives. 

Over 340,000 bytea. 
Includes TDOS. 

$1995 
With 2 dual headed 40 
track dbl.density drives. 

Over 730.000 bytes. 
Includes TDOS. 

Fully aaaembled and teated systems that are software compatible and functionally 
Identical to Radio Shack units sold at computer atorff for $hundreds more. 
• 	 CONTROLLER BOARDS are high quallty double aided epoxy boards wilh gold 


plated contacts. 

• POWER SUPPLY la the finest awltch lng type available. 
• MOUNTING HARDWARE Includes power and date cables. 
• DISK DRIVES are Tandon, the aame onea uaed by Radio Shack . . . 40 track, double 


density. with a 5 milllaecond atepplng rate. 


TCS MODEL Ill DISK EXPANSION KITS 
Conlrollar. Po-r Supply . Mounting Hardware & ln1tructlon1 $379 
Controller. Po-r Supply , Hardware & one 40 track Tandon drive $577 
Conlrollar. Po-r Supply, Hardw•ra. two 40 !rack Tandon drlvee, 32k memory 

(everything you need for 2 drive 48k upgrMla) $799 
3- Kit 3 bul with two 80 track drivea (dual aided 409) 	 $999 

3b Kit 3 but with two 160 tr•ck drlvH (dual aided 80o) . , ...... , ..... . . . , . . . $1189 

MODEL Ill SYSTEMS 
Or l~n•I 90 day m1nuf1cturer'1 wuranty. 
MO EL 111 4k Level 1 ............ . . $509 

MODEL Ill 16k .. . ..... . . $818 
MODEL 111 32k ...... . ......... .. .. $898 
MODEL 111 48k $988 
MODEL Ill 48k 2i:iri iis2:i2':::::::: 

0

$1944 

TCS MODEL Ill Syatema UM original AS 
hardware and quality TCS memory. 

180 day limited warranty. 

COLOR COMPUTER 
~~:!i9\' -~~~ . ".'.a_n~'.act.urer'1 warra~1

16k Extended Basic ... . . . $398 
32k Extended Buie .. . ... . .... . .. $CALL 
Color Diak o $479 Diak 1 $349 

TCS COLOR COMPUTERS UM original 
AS hudware & TCS memory. 

180 day warr•nty. 
TCS 32k Extended Basic . $499 
TCS 32k Memory Upgrade . . . . .... . $79 
TCS Color Diak Drive o ... . ....... . $449 
TCS Color Diak Drive 1/ 2/3 .. . . . .. . $249 

TCS 11 an authorized TA5-a0 dealer F701 In Bradv. Texao 

lntrOductory otter WIZARD'S TOUCH Aegul•riy $199 until 12131/82 

Program Development System $99 
BELIEVE IT OR NOT, YOU CAN DEVELOPYOUAOWNPROGAAM IN 15MINUTESlll 

The WIZARD'S TOUCH Program Development Syatem II a superior program 
generator that can provide you with the programs r,ou've been loklng for. It 
comes with Ila own Diak Operating Syatem, provld ng unlimited Nckupa. 

With WIZARD'S TOUCH, here'1 what you can do: 
• Cuetom dealgn your own apaclal form for maximum - or entering your aata. You 
have tot• I conlrol over defining the number of charactera aaslgned to each field and 
any other entry re1trlctlon1. 
• Fully view and edit •II fleldut all time&. No need to retype an entire field when editing. 
Ju1t type over the mistakes, or lnMrt or delete them. 
• Create a BTAEE structured Ille, allowing you to •cceaa your 1tored data rapidly and 
without aonlng. Duplicate key1 are allowed, u well H aub-keya. 
• Enter data •t lu ll typing 1peed. 
• Define your own 1paclal Mii-help or prompt Information that will be dlapl•yed for any 
given field, by 1u1t touching one key. 
•Expand your program to auppon up to 8 calcul•tlon1 for each data field. A91ult1 can 
be dl1pl1yed In any field or In any defined dloplay area. Result• can also beaaved to dlok 
•long with regular data fleld1. D•ta ouch aodates or prlcff can be formatted ao deslrMI. 
• Generate your own repon1 with tne built-In prtt-<leflned or cu1tom defined repon 
generator. Juat a few keyatrokes can get you a repon thal can be alphabetized or 
ordered by •ny field. And lt'a all autom•llc . 
The WIZARD'S TOUCH la 10 laot and euy to UM. It makeootherdevelopment 
1y1tem1 of the mari<et look like am•teun1. No royalty neceaaary for reaale of 
programs you develop on WIZARD'S TOUCH. It creates a atand-alone. fully 
commented , BASIC program. which you can e•slly mOdlly. 
Your purchaM Includes a free aubacrlptlon to our WIZARD'S"TOUCH newelener, a 
quanerly publlc•tlon with free program•. Ideas for appllc•tiona. updatu and more. 

Now avaiieble for MODEL I/Ill Coming soon for MODEL II, IBM and APPLE. 



ponents. When the K'taaban downward. Although they never distance and the less damage 
vessel is in target range both miss you can limit their effec­ its weapons can cause. 

sighting blocks will grow larger. tiveness by keeping the attacker The status of your ship is in­
The K'taaba return fire occa­ near the top of the screen. The dicated by fuel reserves. If you 

sionally. Their weapons shoot higher the ship, the greater its are fired at, it takes a certain 

AS-Used with the INKEYS command in lines 30 and 290 to wait lor user input 
LS-Graphic characters for left laser 
LES-Used to erase left laser 
RS- Graph ic characters for right laser 
RES-Erases right laser 
SS-K"taaban ship"s laser graphic string 
SES-Erases K"taaban·s laser 
SStn)-String array used to contain enemy ships (n is equal to 1, 2 or 3) 

Table 1. String Variables 

amount of fuel to replenish your 
shields. The amount of reserve 
fuel lost due to an attack de­
pends on the distance between 
you and the attacker and on the 
type of the ship attacking. The 
ones that can do more damage 
are worth more points when you 
shoot them down. 

Each ship's point value and 
potential maximum damage is 
explained during the program's 

D-Distance of the enemy vessel from boltom of the screen; used to assess damage to player"s ship 
F-Amount of fue l remaining; initialized to 1000 before each mission 
H-Highest score achieved during current game session 
J.K - Used as control variables in For ...Next loops: K is also used to escape lhe GOTO loop in line 30 
0-Enemy·s previous position: erases ship prior lo moving its position 
P-K"laaban ship's current position 
T - Tally: player"s current score 
V- Vessel type on screen 
X- Current horizon tal position of enemy ship 
XO- Previous horiiontal position of enemy ship 
Y-Current vertical posi tion of enemy vessel 
YB-Used to print vert ical sighting block on screen 
YO-Previous ver tical sigh ting block's position 

Table 2. Numeric Variables 

instructions. Firing your lasers 
also uses fuel. The consumption 
rate is 10 fuel units for each 
shot, 1,000 units of fuel are allo· 
cated for each mission allowing 
for a maximum of 100 shots. 

Invader has 3,000 points as a 
perfect score, assuming that the 
enemy causes litt le, if any, 
damage, all the ships you en­
counter are worth 30 points, and 
your lasers always find their 
target. 

Pressing the space bar while 
the game's title is displayed 
bypasses the instructions on 
the screen. 

Modifications for the 4K Owner 

The program requires about 
3,650 bytes of memory. Leaving 
out lines 10 , 40-100, and 
320-330 (which are primari ly in­
structions) drops the requ ire­
ment to roughly 2,050 bytes.• 

Jeff Fisher is a computer sci· 
ence/engineering major at the 
University of Illinois in Urbana· 
Champaign. His hobbies include 
amateur radio. 

\
c...P·•?),~"" Instant Software's ..re prices are going up. 

'i.~C" o~~ \).~. Stop waiting for the right 
~'lo• iV..." time to buy! Stock up now on all •"e ~e ~ the programs you want, and SAVE.

-0...r\."' s ~ Shop early and save$$$$$$ on your 
~ " ~Ce; Christmas shopping also. 

~e ., c; ~ Remember, this is the last chance to buy Instant 
~~~. ~"(.e Software's products at the old 1982 prices. Effective 

~· ~ c...o\~ November 15, 1982* Instant Software will be raising its prices 
£>~ ~ ""V on most of its products. 
~ '-""-~ Order today so that you too can beat the Instant Software price 

-'(."(\...':J"V'",.~~ increase. Just call toll free: 

1-800-258-5473 
· Old prices will not be ae<..-epted after this date. 

Instant SoftwareM 
(a subsidiary of Wayne Green Inc.) 

Route 101 & Elm St. Peterborough, NH 03458 
603/924-9471 
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..CHROMAtrs assembled & tested ' 169 

WITH 15 VIVID COLORS 


Now be first! CHROMAtrs lets you create color graphics with capabilities never before possible on 
TRS-80* . You ' ll be able to play color games with such brilliant effects your friends will be green wi th envy ­
or any other color of your choice - and all this on your own TRS-80* MOD 1 & MOD 3! 

CHROMAtrs works with: CHROMAtrs comes with: 

• 15 vivid colors • Routines to provide high speed color 
• Transparent and high resolution graphics (192x256) graphics capability through Basic 
• Atari joystick and paddle interface • Operating manuals 
• Audio and video outputs • One complimentary game 
• 3 Dimensional simulation through 35 • 16K RAM on board 

prioritized display planes 

The TRS-80* memory is not used and there is no modification necessary (warranty not voided). This 
uncomplicated system is so simple to connect you ' ll be amazing your friends with your color powers immedi­
ately. 

South Shore Computer Concepts, Inc. 
Check one: Please send nTRS-80. MOD 3 cable . . ...... _.. s14 
__Check or M.0 . enclosed D Modulator with cables & switch box. s250 CHROMAtrs KIT ..... . .... . . . . . S99 __Master Charge __Visa 


Sub Total .. ... __ Accounl # expiration ____
D CHROMAtrs assembled & tested . $169 
 Signature __ 


D rns.ao· MOD 1 cable .. _ _.. . . s12 Name(Print) __________ 

N.Y.S. residents sales tax 7 'I•% . .. 
Handling & shipping ... .. .. _ . . . . . . . s5 

Address ____·rRs-so· is a product of Tandy Corp. Total amount order .. . City State __Zip __ 

South Shore Computer Concepts, Inc.• 1590 Broadway, Hewlett, N.Y. 11557 •Phone Orders Taken (516) 569-4390 ..-111 



MORE THAI JUSTANOTHER PRETTY FACE. 

Says who? Says ANSI. 
Specifically, subcommittee X3B8 of the American 

National Standards Institute (ANSI) says so. The fact 
is all Elephant™ floppies meet or exceed the specs 
required to meet or exceed all their standards. 

But just who is "subcommittee X3B8" to issue such 
pronouncements? 

They're a group of people representing a large, 
well-balanced cross section of disciplines-from 
academia, government agencies, and the computer 
industry. People from places like IBM, Hewlett-Packard, 
3M, Lawrence Livermore Labs, The U.S. Department 
of Defense, Honeywell and The Association of Com­
puter Programmers and Analysts. In short, it's a bunch 
of high-caliber nitpickers whose mission, it seems, in 
order to make better disks for consumers, is also to 

make life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (often, 
one suspects, under the full moon) to concoct more 
and more rules to increase the quality of Aexible 
disks. Their most recent rule book runs over 20 single­
spaced pages-listing, and insisting upon-hundreds 
upon hundreds of standards a disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who take disks seriously.) 

In fact, if you'd like a copy of this formidable docu ­
ment, for free, just let us know and we'll send you 
one. Because once you know what it takes to make 
an Elephant for ANSI ... 

We think you'll want us to make some Elephants 
for you. 

ELEPHANT~- HEAVY DUTY DISKS. 

For a free poster-size portrait of ou r powerful pachyderm, please write us. ....m 

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Call: to ll-free 1-800-343-6833; or in Massachusetts call collect (61 7) 828-8150. Telex 951 -624. 



Reader Service: To receive more 1nlormat 1on lrom any o f the adverusers 1n th i s i ssue of BO M1crocompuring. 
c irc le the nurnber on me pos1age·pa1d Reader Service Card that corresponds w i th lhe Reader ServiceREADER SERVICE number on the ad in w h ich you are interes ted . You will flnd numbers. p1ece cJed by a ~ . near the logo al eacti 
adver11ser Complete lhe en11re caro. drop tn l o a m ai lbox and 1n 4-6 weeks you w ill hear h om lhe advertiserPlease help us to bring you a better magazine­
dtrec11yby answering these questions. 

6 l 16 21 15 · 56 16 1 166 171 JO I 	 306 31 1 316 J21 •5 1 456 461 466 471 
2 12 17 22 302 	 307 3 12 311 J221';2 57 162 16 7 • 72 452 • 57 462 467 47 2 
3 IJ I ~ 2J 

This card valid until December 31, 1982 
15J 	 158 163 166 173 JOJ 	 306 J IJ J 18 323 • SJ • SB 463 468 • 7J 

A Whal type ol TAS.ao do you own? 4 14 19 2• I 	 159 1fi4 169 174 JO• 	 J09 J 14 Jl9 32• 454 	 •59 469 474 •6• 
1. Model I Lei,iel I 4 Model 111 Level I 6 Color 5 0 1; 20 25 1. 5 	 160 165 170 175 305 	 3 10 315 J20 325 455 460 •65 410 475 
2 MoOel I Leve l II 5. Medel m Leve l II 7 Pockel 
3 MOOel II 

• 76 481 •86 49 1 496 
ing types ol art icles: 27 32 37 

26 J 1 3 lib 	 18 1 166 191 196 J26 J31 JJ6 ) 4 1 346 B. On a scale of 1( l1Hle 1n1eresl) to !>fg reat interest). please rate your interest in the lollow­
117 	 18 187 192 197 4 77 	 462 467 492 497 327 	 332 J J 7 342 3• 7 

• 78 • 83 488 •9J 498 
_ 2 Progra mming tulorrars _ 5 Industry news 29 J • J 

1. Product re•Jiews _ 4_ ln1erv1ew s w il h indusl ry leaders 28 JJ 3b 1/8 	 18J 186 9J 198 328 	 333 338 343 348 
J29 	 ~,, J J9 J 44 3•9 4 79 484 489 • 9• •99 

3 Construc11on P' o1ects 6 Graphics tutorials 30 J5 40 
119 	 1e• 189 194 199 
100 	 !8'> 1')\) 195 200 •BO •85 • 90 495 500 330 	 3J5 J • O J 45 350 

C. 	Do you ever do any consu11 ing towards busmess putc hases of compu1ers? 
1 Yes 2 No 

11 201 	 206 II 2 16 22 1 501 	 506 51 1 516 521351 	 356 361 366 J710 . II you have a computer besides your TAS-80. what kind 1s 1t? 	 51 Sb 
I . PMCILNW • A!ari 7 Heam 52 57 202 	 207 ~12 2 11 222 502 507 512 5 17 522 
2 Appre 5 S1ncl a1r/T1mex 8. 0 1her ___ '>J 58 

352 	 357 J62 J6 7 372 
203 	 2U8 213 2 16 22J 503 	 508 513 516 523 353 	 358 363 368 313 

3. IBM 6. CommoaorolPET 	 5.1 204 	 209 1J 219 22 • 50• 509 51 4 519 52• 
W he re did you bu 'i your T RS-80? 55 bO 

5 35• 	 359 J64 J69 J 74 
505 	 510 515 ~20 525w 	 ?10 ?1 220 225 355 	 360 365 3 70 J 75 

1. Radio Snack s!ore 3. Matt order 

2 Other computer state 4. Other_ 


F. How mucfl d•CI you save from list once when pvrcnasing you• system? 376 	 38 1 386 39 1 396226 =jl 2Jb 2J 1 246 526 	 531 536 54 1 54615 ~· l!b
l 	 No!hong 3 $JOO- S600 5 Over $900 527 	 532 537 542 54 717 	 82 Bi 2 I 232 37 242 2J 7 J 77 	 J82 38 7 J92 397 
Z Undor $300 • $600-5900 528 	 533 5Je 5•J 5• 6 3 78 	 383 388 393 398 78 	 8 3 88 93 na nJ 238 2• 3 2• 8 

G. Wh1cn o f the followmg ao you rate as most 1mpor1an1 m choosing a vendor? 529 	 534 539 5•• 5•979 	 o" 89 99 219 2) 4 239 2'4 2• 9 379 	 J8• 389 J9• 399 
t . Techni cal experti se 3 Prices 5 Olher ___ _ 530 	 535 5-10 5•5 550 JSO 	 385 390 J95 400 80 	 8~ 90 95 100 230 235 • 0 2• 5 25U 
2 Service capabili ty ~ Locallon 

H. Wh1cn o f 1ne fotlowmg magazines do you reao reg ularly '? 
1. M1c rocompu1ing 6. 80 US 	 101 106 111 116 , 1 25' 2 6 261 266 27 1 401 	 ~ 4\1 416 4 2 1 551 556 561 566 571 
2 Dcsklop Compul ing 7 Byte 102 101 112 . ,. 1n 252 257 262 26 1 2 72 • 02 	 407 412 d ll • 22 552 	 557 562 56 7 572 
3. Creatwe Computing 8 Popular Compuling 55~ 	 558 563 568 573103 	 108 ! 1J '18 123 253 258 26J 268 27J • OJ 	 •08 4 1J • 15 •23 
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TUTORIAL 

Merge a mailing list with a standardized letter. 

Scripsit Makes It Easy 

Peter C. Bennett 
7139 Scott Road 
Homer, NY 13077 

At last! My first big mass mailing 
job: 700 " hand-typed" personalized 

campaign letters (complete with envelopes) 
for a neighbor running for the county 
legislature. 

My 48K TRS-80 Model I is blinking its 
friendly Scripsit cursor at me and its dual 
disk drives and Daisy Wheel II printer are 
ready. Now what? 

Name Your Price 

If you can afford a $20,000 dedicated 
word processing system touted as the lat­
est in office automation, your problem is 
solved pra.ctical ly before you've identified 
it. For that money you can expect a ma­
chine that will automatically merge your 
standardized letter with a separate file of 
names and addresses, replace the name of 
the recipient in the salutation (and wher­
ever it appears in the body of the letter) and, 
just as automatically, print the letters and 
envelopes. All you have to do is sign and 
fold them, stamp the envelopes and march 
off to your local post office. 

Or, for a much smaller cash outlay-in 
the area of $7,500-you can use the Model 
ll's ability to merge files created under 
Scrips it 2.0 and Profi le II. 

But what if you have a much smaller 
amount of cash? Enter the Model I/Ill with 
Seri psi! 1.0 alone. For less I han $5,000 you 
can provide yourself with a TRS-80 Model 
111 , two disk drives and the letter-quality 
Daisy Wheel II printer. That combination 
will do nearly everything the larger, more ex­
pensive computers can do. It will, however, 
be somewhat slower, since a great deal of 
manual file and block manipulation is 
required. 

How can we get Scripsit 1.0 to merge a 
campaign letter with a mailing list of recipi ­
ents? The workflow depends on the crea­
tion of two master files, the address file and 
the standard letter file. A temporary print 
file holds the letter (with an envelope print­
ing routine chained to ii) with each name 
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and address record merged using Scripsit 's 
Insert Block command. The trick is to make 
sure I send only one letter to each potential 
recipient. More on how that is accom­
plished later. 

Creating the Address File 

Each name and address record wil l be 
designated Block A in the list so it may be 
moved around at will during the merge 

. process. You can name the block any alpha­
betic character, but I use A because it is 
conveniently close to the letter Q on the 
keyboard, wh ich, with @ (the control key) 
produces the command Scripsit needs to 
recognize the various block functions ii has 
available. 

Start, then, with a name and address for­
mat to be called Block A within another 
block (let's call it Q). 

Hold control, type 0 , release control and 
again strike Q, thus naming the block. Now 
repeat the process, but name the new block 
A. To prompt for this first address line type 
name and leave enough blank spaces for 
the longest name on your list. Press enter. 

You will most likely label the next line ad­
dress. Again leave enough blank space on 
the line to allow entry of the longest street 
address on your list. 

Since all the letters on my political mail­
ing list are going to one elect ion district, the 
next line of the address block will be the 
same for all addressees. Thus I type Cort­
land, NY 13045. By holding cont rol and typ­
ing Q and the down arrow (i.e. block end) 
twice I now have an address format that I 
can use 700 times to create the 700 Block 
" A"s I wi ll need to run the manual merge 
routine. Be sure to end each address block 
with a contro l block end enter command se­
quence since the insert of Block Q does not 
move a block end signal with it. 

Figure 1 shows the Block Q format and 
the first three addresses on a fictional polit­
ical mailing list. The underline symbol (_ ) 
ind icates forced line ends (created by 
pressing enter) wh ile the left (0 and right m 
brackets show Scripsit's block beginn ing 
and block ending symbols. 

After the name and address fi le is com­
plete I delete the Block Q format since later 

I will use Block Q to manipulate the 
letter/envelope combination in building a 
print file. Save the mailing list under its own 
unique file name. 

Creating the Letter 

Start with a full format line, even though 
most of the inst ructions are already default 
values. This confirms the instructions when 
you call the file for review on your screen. 

Then, since my candidate does not have 
a preprinted letterhead I use the C = Y for­
mat command to center his name, address 
and telephone number at the top of the let­
ter. Two spaces down I use the FR= Y for­
mat command to set the dale line flush with 
the right margin. Don't forget to counter­
mand those two commands with C = N and 
FR =N before you type the body of your 
letter or the printed output will come as a 
surprise! 

Two spaces down again I insert a com­
ment line using the greater than and aster­
isk symbols to keep the line from printing. It 
reminds me >* INSERT BLOCK "A" ON 
NEXT LINE. 

I skip another line and I am ready to start 
the letter with the salutation " Dear M 
leaving plenty of space to type in r., rs ., ors. 
and the recipient 's last name. 

After typing the body of the letter and the 
usual closing , end the page with a page end 
marker, control V, which is indicated on the 
sample letter/envelope (Fig. 2) by the back­
wards slash or virgule. 

The Envelope 

The format line wi ll take into considera­
tion the short page represented by the enve­
lope as well as the different left margins for 
the printer-produced return address and the 
recipient's name and address. Again a com­
ment line reminding where to insert Block A 
is helpful during the creation of the tempo­
rary print file. Don't forget to type a Page 
End marker so you have a chance lo change 
paper and envelope in the printer between 
letters. 

With the comp letion of the letter/enve­
lope file designate the entire file Block Q so 
you have the opportunity to create a fresh 
document for each name on the mailing list. 



Figure 2 shows what the combination looks 
like when printed using the P,1 command 
to show all of the invisible print format 
instructions. 

Putting It Together 

Load the name and address file. Then 
load and chain the letter/envelope file using 
the L,C command. This appends Block Q to 
the end of the address file so there is qu ick 
access to both the top and bottom of the 
combined file using the shift , up arrow and 
shift , down arrow keystrokes. 

Now go to the end of the file. Insert Block 
Q by holding control and press ing S (Insert), 
Q (Block), and-after releasing control-a 
(the name of the block). Using the down 
arrow, space a few lines to the first >* IN­
SERT BLOCK " A" ON NEXT LINE prompt 
and insert the first name and address block. 
Space down again to the salutation and, 
after setting a Tab at the space after "Dear 
M..." (using the Break, TS, Enter routine), 
type the rest of the recipient 's tit le and last 
name. Jump to the end of the document 
again (using shift, down arrow) and insert 
Block A where prompted. 

To assure sending only one letter to each 
recipient simply jump to the top of the file 
where the name and address blocks are and 
delete the used Block A by holding control, 
pressing D (Delete) and answering the 
prompt "DELETE OR UNMARK BLOCK (D 
OR U)?. " with a D. 

The next name and address is now in po­
sition to be inserted into a new Block Q at 
the end of the file by repeating the whole 
process. Although the procedure may seem 
complicated as each step is described in 
detail, by the time you have repeated ii 
several times the keystrokes become al­
most second nature and the process sur­
prisingly fast and accurate. 

Warning: If the number of recipients is 
large It doesn't take many letters to fill up 
the computer's available memory. A one­
page letter/envelope combination resident 
in memory with a 100-name mailing list wi ll 
only allow about 10 Block Qs before a 48K 
machine returns the No More Room error 
message. The solution to the problem is 
two-fold: Break the name and address file 
down into several smaller fi les, and when 
you run out of memory save the existing fi le 
under a new name such asTEMPFILE. After 
you have printed the current letters and en· 
velopes, reload TEMPFILE, delete all of the 

TO)l l\>name 
address. 
cortlti.nd , NY ll04S 
II_ 

[A>Mr. ' Mrs. Albert 0 . Voter 

36 AnylanC! Dd VC! 


Cort lttnd , NY 1304 5 
I 
['AHtl"S. Jacob Askher 
222 City Court 
Cortland , NY 13045 
I_ 

IA>Ms. Holly Woodstar 

5230 Clitt~r Rood 
Cortland, NY l304S 
I 

Figure 1 

,,.see Us t of ArJvertisers on Page 455 

completed documents 'below your original 
Block Q Jetter/envelope combination and 
start the whole process over. Thus you have 
preserved the correct mailing list and, with 
each deleted Block A, have opened up more 
memory space for new Block a documents. 

Printing the letters and envelopes is 
simple once you have cleaned up the file. 
First save the current file as suggested 
above. Then remove the top part of the file 

(names and addresses down through the 
end of the Block Q blank Jetter/envelope) 
leaving only the properly addressed letters 
in memory. Issue a P,P command to the 
printer so ii will stop between each docu­
ment to allow insertion of the next let­
terhead or envelope. 

By the way, my candidate won. He thinks 
it was because of the mass mailing I 
prepared.• 

)PL=66 LM=l 2 RM=72 TM=l BM=58 LS=l PF=2 J =N C=N H=2 
>* NOTE: t his is the letter format. 
>C=Y 
John-Q . Candidate 
2136 Disk Drive 
Cortland, NY 13045 

)C= N FR=Y 
October 30, 1981 
>FR=N 

)* INSERT BLOCK "A" ON NEXT LINE 

Dear 	M $ 
The body of the l et t e r goes here 

Sincerely, 

J ohn 	Q. Candidate 
\ 
>PL=23 LM=4 RM=90 TM=2 BM=23 J =N C=N FR=N VC= N H=N 
>* NOTE : this is the envelope format. 
John Q. Candidate 
2136 Disk Drive 
Cor tland , NY 13045 
>*NOTE: change LM=2S for short e nve lopes 
>LM=40 

)* INSERT BLOCK "A" ON THE NEXT LINE 
\ 

Figure 2 
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NEWS edited by John P. Mello Jr. 

Tandy CC unchained 

Move to sell CC outside chain overplayed 

When the Tandy Corporation announced in July that for the 
first time in its history it would market a computer outside 

its company stores, the computer press spent a considerable amount 
of ink on the move, treating it as an admission by the Fort Worth 
firm it could no longer hold its share of the home computer market 
by distributing its Color Computer exclusively through its Radio 
Shack outlets. Much of that ink 
Tandy executive. 

"It's been way overplayed [by the 
press]," said Tandy's vice president for 
retail computer marketing Ron Stegall. 

He added the new dist ribution 
scheme is "absolutely a test. . . a non­
controlled distribution experiment to 
see what kind of business is out there." 

The move, he said, is not an attempt 
to establish an alternative distribution 
network. "An alternative distribution 
system doesn't make much sense when 
you own the distribution chain you've 
got out there," he declared. 

Clive Smith, an analyst with the 
Yankee Group in Cambridge, MA, sees 
Tandy's move as "market research to 
see how its machine will do against 
other machines on the same shelf, 
rather than an attempt to build an alter­
native or complementary distribution 
network ." 

"l would be surprised if it were ex­
panded to substantial proportions," he 
added. "At this point, Tandy doesn't 
expect it to develop into a significant 
portion of its business." 

But Aaron C. Goldberg, research 
manager at International Data Corp. in 
Framingham, MA, attached more im­
portance to Tandy's decision: "It's a 
very significant decision. It shows Tan­
dy becoming a more aggressive com­
petitor, going into these independent 
stores to build a market share." 

Although Smith doubted the Color 
Computer would make a strong show­
ing in the experiment because it's 
"overpriced and has other problems," 
Goldberg reserved judgement on the 
outcome of the test: "Any time you 
have a system priced very attractively, 
has a wealth of software, and is broadly 
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was misspent, according to one 

supported by the market place, you 
can't make a snap judgement that this 
tryout distribution channel wilJ be a 
failure." 

The new distribution channel will in­
volve 60 independent distributors of 
RCA products, who reach some 2,000 
retai lers. Stegall explained Tandy has 
existing business contacts with the dis­
tributors because of a tv antenna plant 
purchased from RCA by Tandy. 

With 2,000 new retailers and Tandy's 
existing network, the Color Computer 
will have more than 8,000 outlets in the 
United States. However, that's less than 
the number of retailers hawking the 
home computer of one of Tandy's chief 
competitors, Texas Instruments . After 
announcing a $100 rebate scheme on its 
16K 99/ 4A, Tl's retailers zoomed from 
6,000 to 9,000 in one week. 

There is a significant difference, 
though, in Tandy's new retailers and 
its competition's: size. The competi­
tion has gone after large, general mer­
chandising firms-K-Mart, Montgom­
ery Ward, J .C . Penney, Woolco, and 
Sear - while Tandy's distributors will 
be selling to smaller shops. "A a gen­
eral rule," Stegall said, "the d istrib­
utor network is servicing your small 
video store that is handling the RCA 
line. Your big discount houses and 
department stores don' t buy from dis­
tributors. They buy directly from 
manufacturers." 

But there is at least one distributor 
who feels it can elbow Tandy's home 
computer onto the shelves of a mass 
merchandi ing chain . Southco of At­
lanta, GA, told Electronic News it has 
supplied regional K-Marts in the past 

and sees the stores as a potential cus­
tomer for the TDP-100-the version of 
the Color Computer the distributors 
will be peddling . 

The model is a "totally different­
looking machine" on the outside, Ste­
gall said, but it is "similar" to the Color 
Computer on the inside. He added all 
Color Computer software and periph­
erals will work with the TDP-100. 

"The main difference is it's going 
out in a white box," said Smith of 
the Yankee Group . "They're not de­
veloping an alternative machine." He 
maintained the color change is a sig­
nificant one: "It will improve the con­
sumer desirability of the machine quite 
considerably.'' 

He explained: "Tandy has had a 
commitment for a long time now to 
what it calls Mercedes silver, what other 
people call battleship gray. They went 
the other way with the Model 16 
because their market research showed 
them executives would not have a bat­
tleship gray machine on their de k. Part 
of the market research they're conduct­
ing now is to see whether they should 
change the color of the lower end of the 
line as well." 

Soon after Tandy announced the dis­
tribution move, industry observers 
claimed Radio Shack was forcing com­
petition between its entrenched stores 
and its neophytes. 

Tandy's Stegall maintained the new 
stores "will never bump heads with our 
existing company-owned dealer net­
work," but one competitor contends 
Tandy's test will be a Pandora's Box for 
the firm. 

Said Kit Spencer, Commodore's vice 
president for marketing: " I think it wili 
be difficu lt for Tandy to be successful 
with independent channels because they 
will always have a conflict of interest 
with their internal channels . 

" How are you going to give the out­
side people the same terms as their inter­
nal people, who have always had price 
control of their own brand? The inde­
pendents will be upset because they 
won't feel they're getting as good terms 
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as the Tandy people, while the Tandy 
outlets themselves won't be happy 
because they have to compete with more 
people on the outside. 

"I think it shows some uncertainty 
about where Tandy is going in the 
marketplace .' ' 

But the national accounts manager 
for Commodore's Consumer Products 
Division, David Harris, found no 
uncertainty in Tandy's move. He told 
Electronic News: "It was a logical move 
for Tandy to make . They are acknowl­
edging the market is bigger than that 
which they can take advantage of 
through their stores." 

"Buyer's preference is becoming a 
very important issue here," said Texas 
Instruments' Consumer Group Manag­
er William Turner. "Retailers over the 
last three or four years have been work­
ing very hard at making a lasting fran­
chise with a given consumer to get him 
to feel comfortable with buying all his 
products in a given channel or a given 
store. As such, l think Radio Shack is 
finding their market somewhat limited 
by working only through its channel of 
distri bu tion.'' 

"They're acknowledging they don't 
want to lose [their] market share," 
Commodore's Harris added. 

That market share would mean sub­
stantial revenues for Tandy. Analysts 
estimate the market to be $500 million 
to $800 million this year, $2 billion next 
year and $3 billion by 1985. But accord­
ing to some analysts, Tandy will need 
more than a new distribution scheme to 
maintain their slice of the market. It will 
need price cuts. 

Both Smith of the Yankee Group and 
Robert Lyon, a portfolio manager at 
the Fred Alger Company, an invest­
ment and brokerage firm in New York 
City, maintained the Color Computer is 
overpriced in today's home computer 
market. Lyon observed: "I think they 
have to cut the price of the Color Com­
puter. I think they have to bring the 
price down substantially ." 

"Radio Shack has enjoyed an oppor­
tunity to get a premium price for their 
product compared to the competition 's 
by having only one product on the shelf 
in Radio Shack stores," Turner of 
Texas Instruments said. "When Radio 
Shack goes into the marketplace, 
they're going to have to be more com­

petitive in price. Every other product on 
the market has more functionality for a 
price equal to or lower than Radio 
Shack's. " 

By the end of 1983, he predicted, any 
home computer maker who wants to re­
main competitive will have to retail his 
product between $175 to $200. 

"This is a razor business," he con­
tended. "You sell your razors cheap 
and you maximize your sale of razor 
blades. Razor blades in this business 
are software in cartridge format-not 
disk or cassette format-with an ex­
pansion capability for skilled users as 
they grow." 

Because it controlled its distribution 
chain, Tandy, to some extent, could re­
main aloof from price wars. But as 80 
Micro went to press, there were signs 
Tandy would unsheath its broadsword 
and storm into the pricing fray. By the 
end of August, the Electronic News was 
quoting unnamed sources close to Tan­
dy as saying a CC price cut was " im­
minent." 

Those price cuts, in the minds of 
some analysts, were signaled by the out­
side distribution scheme, since the cor­
poration could not control discounting 
by independent sellers. 

According to Electronic News, the 
cost of making the CC ("well under 
$200") is not as low as the cost of mak­
ing the VIC ($80 to $90), but it does 
leave room for discounting. How much 
room, though, was questioned by Smith 
of the Yankee Group: "Tandy is not 
going to the dealers . They're going to 
the distributors, which means there's a 
lot less leeway for the computer to be 
discounted." 

That prospect doesn't seem to be 
worrying the retailers served by RCA's 

Tandy's President John Roach has ap­
proached Herculean task of competing in red 
hot home computer market by letting the Col· 
or Computer break out of the Tandy distribu· 
tion chain. 

independent Boston-area distributor, 
Eastco of Westwood , MA. Audio Divi­
sion General Manager Joseph Cunning­
ham said the retailers he's talked to 
about carrying the TDP-100 were "very 
enthusiastic" about the prospect. 

Stegall argued consumers will be 
looking at more than prices when shop­
ping· for a home computer. They'll also 
be looking for expandability. "The Col­
or Computer has legitimate expandabil­
ity at a reasonable price," he said. "The 
cost to expand the machines that under­
price our machine is considerably more 
than the cost to expand ours." 

But portfolio manager Lyons insists 
that without price cuts, Tandy's outside 
distributors will find very few takers 
for the white CC: "They're not going 
to put this on the shelf when Toys R Us 
is selling the Atari machine for $250 
and a Commodore for Jess. How 's it 
going to sell?" 

That's a good question in the face 
of dizzying price moves by Tandy's 
competitors : 
• Texas Instruments-which is aiming 
to be top dog in the home computer 
market by the end of the year-has ef­
fectively reduced the price of its 99/ 4A 
to $199 by offering a $100 rebate with 
the purchase of that model. 
• Commodore is offering a new game 
machine-the Max, listing at $179­
and offering dealers a $25- $40 price 
break on the VIC if they pass the break 
on to consumers. 
•Atari, the Electronic News speculat­
ed, may, in the face of those moves, 
release its new model 600 at a lower 
than originally planned price. 

Add to that an impending invasion 
by a bevy of low-priced European and 
Japanese computers (including a Color 
Computer clone produced by Dragon 
Ltd. of Swansea, Wales, UK) and 
you've got what amounts to a pricing 
holocaust. 

With that kind of price war looming 
over the market, a question some ob­
servers are asking is, is Tandy's experi­
ment too li tt le, too late? "Radio Shack 
has a strong marketing capacity," 
Turner responded. "They have knowl­
edgeable, good marketing people. My 
suspicions are they will make the appro­
priate marketing reaction."• 
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End of the Tandy hot line 

Customers debate end of toll-free service 

Midwestern software entrepreneur and programmer Bob Snapp 
became the standard bearer for the Tandy Corporation in 

CompuServe's Software Author's Special Interest Group during a 
f1urry of exchanges spurred by Radio Shack's dropping of its toll­
free customer service lines June l. 

"The reason for dropping the 800 
number was quite si mple and sensi­
ble," Snapp wrote on the CompuServe 
SIG's bulletin board. " The availability 
of the toll-free call prompted thou­
sands of calls that never should have 
been made. Faced with the choice of 
looking in the book and ca lling a toll­
free number, many folks opted for the 
latter. As a result, folks who REALLY 
needed help had to be put on hold for 
45 minutes on the average. The bottom 
line was that they were providing BAD 
customer service through lack of ava il­
abil ity. Each time they added more 
lines and staff, the calls just increased. 
This change will filter most of the 
'ju nk' calls, so they can provide betler 
service to those who really need it. " 

In a telephone interview with 80 
Micro, Ted Rosenberg, the customer 
rela tions manager al Tandy, echoed 
Snapp's view: "We found, quite to our 
surpri se, simply adding more WATS 
lines wasn't really doing anything. In 
fact, it made things worse. 

"We used to get letters saying I' ve 
been on thi s queue wailing to gel 
through to you guys for 20 minutes, 
half an hour, an hour and a half­
yo u name the number. We had al­
most 65 WATS lines and it wasn ' l 
doing diddley." 

But business consultant George Ber ­
man di sagreed with Radio Shack's ra­
tionale for ending the service. "You 
either give service or you don't," he 
wrote in a bulletin board message. " If 
your view of the customer is punitive, 
then you den y him service . . . Tandy 
forgot who exists for whom." 

He went on to say in another 
mes age: " It seems to me Bob Snapp's 
report indicates a punitive approach lo 
customers that is exactly the opposite 
of what the conceptually intimidating 
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PC industry needs at thi s point. 
Then Berman offered this tongue-in­

cheek alternative to total abolition of 
Tandy's hot line: 

"Let the dumb customers li sten to 
Muzak for an hour. Offer a toll 
number for any customer who wants to 
pay fo r it. Use a red phone. Give this 
line immediate priority. If the ques­
tions are still dumb, charge a fee. Tell 
them to call toll-free with dumb ques­
tions. But keep the 800 line open to the 
dummies-they' re your customers!" 

If the Fort Worrh powers didn't 
like that suggestion, Berm an had 
a nother one: 

"Tand y sets up a comm ittee to de­
termine the quality of each incoming 
request. If it's a sort of excusable ig­
norance, let him pay the toll charge. 
If it's a real [bleep] question, invoice 
him $10 and explain why he really 
shouldn't own a computer if he can't 
think his way out of a paper bag . And 
when it's a true bug or it stumps the ex­
perts for more than 15 minutes, send 
him a check for $10 and a certificate 
suitable for Framingham . . . . " 

The Snapp-Berman debate st irred 
Roy Green to enjoin : "I have to agree 
with Bob. I know too many people 
who would call the 800 number to get a 
clue Lo Rakka-Tu or Pyramid! " 

Green's comment prompted a part ­
ing shot from Tony Camas: 

"I think that Tandy should realize 
that by sell ing computers through 
Radio Shack stores, they're goi ng to 
sell some machines to people who 
probably shouldn't have bought them. 
These people need a good deal of 
handholding and if Radio Shack is a 
responsible retailer, they should pro ­
vide it or risk being badmouthed by 
these gullible fol ks. 

" In fact , I'll bet that the proper 

analysis would reveal that the 'dumb' 
questions come from a continually re­
freshed phalanx of new owners who 
need initial support-and now don't 
have it as part of their purchase. I 
know I often bother a tech service 
group for about three weeks after I buy 
a com puter / time share/ data bank ser­
vice simply because it ain't all in the 
manual. 

"My approach to clients is that there 
are dumb an wers, but no dumb ques­
tion." 

Snapp replied to Berman 's broad ­
sides: " Many new users need a certain 
amount of handholding. Tandy wants 
them to get it. That's why they estab­
lished the relatively new position of 
CSR at each RSCC. Most fo lks could 
get the answers to their sim ple ques­
tions from the (simple-minded) CSR 
via a local phone call. This would take 
the pressure off the (supposed) tech­
heavie in Fort Worth to deal with the 
more serious problems." 

Tandy's Rosenberg added: "If a 
customer has a problem, his first step 
should be to go to his computer center. 
If the man at the computer center 
doesn't know the answer, then the 
Radio Shack guy will call us, so its on 
our nickel." 

"Now," he continued, "people who 
have to call Fort Worth get in much 
faster. The reps don't keep them on 
the phone. They get the information 
they need and they're off. It also 
di scourages people who, with all due 
respect, are too lazy to look into their 
inst ruction book. They tie up the 
phones for someone who has a legit i­
mate problem." 

" Has it occurred to you," Berman 
asked rhetorically, "that the present 
a rrangement favors 'dummies' in Fort 
Worth over those in Yonkers and pro­
portionately in between?" 

"The problem is, having made the 
800 number available once, it will do 
them a great deal of harm now that 
they are taking it away. 

"Now that they have created the 
monster, it is irresponsible to try and 
sweep it under the rug."• 
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srzeT,1111100 TM646-1 6" drsk drives. These are the same drives Radio 
Shack is usrng rn the new Model 16 '" The TH IN THREE'" ocrupies less 
than half or rhe space reqwred for Radio Shack's disk IJOx. leaving yoo 
m01eioom rowork. Bes1 of all lhe TH IN THRE E'" wilh drrvesanacables 
installed. rs priced at only $1795.00. THAT'S S555.00 LESS THAN THE 
RADIO SHACK DISK 80~1 

FEATURES 
• Connett5 c:J 1rec t1y to !he t11sli: expanslDn por1 on lhe back of yaJ1 MOdel 11 

no ha1dware mod1fica1t0ns are rC{luireG ·completely MO<Je:l 11 compa11ble 

• filtered pos111ve pressure !meed air coolmg for dust-free,rnhable disk 
<.1r1vc opera1ion 

• lnte<nal data coble loi e<1sy trook-up 
• AC rnput vra 3 wr e 7 loot mterna1~nal cmO/sockel set 
• AC mpul EMI fil!erC(! to six amps 10 help vre..,en! disk crashes due to 

flO\ver SDtkes and line noise 
• Slide ou1 chassis w11h !1001 ~aool pulls ror easy access 10 drives 
• Disk Envuonment Monitor P(1ne t monrtors suPtJt~ voltages and 

drSPlays 1n1erna1 case 1emper.11ure un slarldard DVM Alarm sounds 
11 case 1ernpeca1ure exceeds sa te l1mi1s: prolecls vow disks 

• 'h1" alum111um rear vancl w1tti socketed power pass devices lrn cool. 
trouble lree pcrwer 

• 14 gauge marn chassis 
• Easy exiernally replaceable Ian hl let . 
e lnlC!)ral power supply wr!h 5Vc~ 6N· 5V l~ 1A/24V@6A 
• Dooble-slded custom PC powet board and supply engu1ee1ed 

espccrally f()I the THIN THREE '" 
• E.rcn DC supply and AC sep.ira1ely ltrsed. 
• Overvol!age protec1ed SV supply. 
• LED powet supply monrtors arid test 1ac<s for each suppli on rear 

Par.el 

BKPOBlllTRS A & T w"h exrernal data ca ore and $1795.00 
lllM2P AT CH TRSOOS ENHANCEMENT PACKAGE 

Ill TRSOOS'" UTILITY ENHANCEMENTS 
Tnrs p;ic1<.1ge 011 2rrrdrvrduanv selec tallle utrhty programs rs designed lor 
Uie sopllrstrcated Model II TRSDOS'" user Each ut1l1ty is designed 10 
rnrrease system ettrcrerrcy by overcoming the hmrta!lons ol TR SOOS ·· 
Here are lhtee exampk!s 
• Modrl.,sTRSDOS'" 2.00I 20Ato runwrthDOmotordiskd11vessuch 

as the Tandon TM846-1 
• Elrmlna1ron ol password protec11on oo TRSDOS'" files to allow 101al 

usei manipulauon of 1hcsc flies. 
• Changes TRSDOS '" step rate lr01n20rnsto 12ms.usermayad1ust10 

as tow as 6rns 

BKlllMZPATCH Supplrecl on 8" dis• $99.95 

1RS80 MO<lCI II TRS80 Model 16 lRSOOS.and RadcSh;ic' arc11ail~narks 
QI la1lly Cosp THIN THREE is a trademar Ol l11U.maho•'3l lnstrumenlafloo. 
Inc 

MORE PERIPHERALS FOR THE TRS·80 MODEL II* 
*Also For Your TRS-80 Models I and III 

FUJITSU 

80 CHARACTERS PER SECOND!! 
That's over three limes as last as Radio Shack's Daisy Wheel II 
TI1e Fu1itsu SP83 le!le< quality ptinler from Sellum is not only the 
lasles l daisy wlleel IC!let quality p11n1er on the markel 11rs also the 
mosl yersa trle. I! may be hooked-up lo either the parallel or one of tne 
se11al por1s on your Model 11· It has live ditterent punter protocOls burl! 
rn so 11 WJll run with 1us1 about any VIOld p1ocess1ng package on the 
market including SCAIPSIT' . The printer 1s built robe solid aooquiet rt 
won't shake theollrce down w11h every carnage return It also has a t GK 
t>Jl ler (46K op tional) The buller allows your computer ro send data ou r 
to the prinrer and nol have 10 wail lor it belore allowing yoo tocontinue. 
No more stanrtg at the screen wailing lor the prtnlcr to fm1sh!' 
MORE SPECIAL FEATURES: • Z80 CPU • 50- l 9.2K baud on serial 
interface • Distinct alarm sound lot each error condition • lntell1gen1 
b<·direclional logrc seeking • Complete word processing features 
rncludrng sub and super script, underlinuig. and double-strike char­
acters • Auto reprinl • Aulo Clear • Propor11 ona1spacrngs and 
supporis autornatrc 1ust1l ica11on • Front panel I01ms control • Com· 
patrllle with mosl mechanical sheet leeders • Ouret ·60db • Six 
moolh warrantee 

Part No. DescrtpUon Ust Price SAU 

8KPDBSLMF86 Printer wl 16K buffer S3495.00 S2795.00 
8KPDBSLMF86848 Prinler w/46K buller 53895.00 $3095.00 
8KSLMF86¥fl Op11ooa1 vertical lorms tractor S ZOO .OD 
BKSLMPS34002 Model II Parallel Cable S BO.OU 
8KSLMPE34D03 Model I/Il l Parallel Callle S 80 .00 

(Pri"n rer shipped via motor freight collect> 

811 CP/M®SOFTWARE FOR MODEL II 
MICROPRO INTERNA110NAL 

COMPARE OKIDATA'S FEATURES TO 
ANY OTHER PRINTE~! 

COMPARE PRIORITY ONE'S PRICES 
TO ANY ­ THEN DECIDE!! 

DON 'T BE FD 0LEO BY THOSE WHO TRY TO " SOAK " 
YOU FOR THE TRACTOR 

• Bl·OIREC llONAL 120 CPS • 80 CPL c• 10 CPI rO' 62A 
• 9 x 9 Mat11x [Alphaoumeniel • 132 CPL ,~ 10 CPI lor 8JA 
• 6 )l 9 or 12 MiJtllX rm graphics & 84 
• 10 d1Ucrc111character se1s • 82A&83An;ivetJomCen1r001cs 
• 5, 8 3, 10. or 16 Cha~.acters P;:uallcl & 1200 baud Serial l/0 

per inct1 • S~l res1 
All Ok1da1a p11 n1ers realure 10 lrorrt panel 51·11tch selectable lrom 
leng1hs lrom 3' 10 14 " Fron1 Ol il<ll!om paper loadmg ol up to loor pan 
lorms. tear bar. andoutol paper swrtc~ Most rrnportant of all OK IOAT A 
pr 1nlcr s are bu1U to survrvc the busmessor mduslnal environment whcfc 
)'(lu'11use1hcrn. Alt ot these lea1u1es make OKI OATA lhe bes1 value in 
low cos.1 printers1 

PART NO . DESCRIPTION SALE 

llPOBDKl82ATO OKIDATA 82A wltractor & gi apllo<s 
81P0801183AT6 OKIOAIA B3A w/lr;iotor & grnp/•cs 
!KOllSER21BF 9600 Bauct 2K Seuar ootte11;n1erface 
UO~IDAT84AP 132 col'. punier p<1r.1llel 1111errac.e w•th 

g1apr»cs ancl 1ract01 
8KOKIDAT84AS 132 cOI or1n1<• 9600 ooad senal 2K rnier­

race. oraphics. and traclOr 

~ 
539.00 
750.00 
149.00 

.1095.00 

$1250.00 
BIPRIAMPSKT 5' Model 11 Par>llel Cable S 19.95 
llPRIAMPTRBD 5 MO<lel I/Ill Parallel Catie s 19.95 
BICNDDllSERBF a· OKIOAIA Sc.,al l noe~ace Cable S 24.95 

/Shipping Weights. B2A 25 lbs.: 83A & 84 35 lbs. ) 

(!)J-tayes 

The HAYE S Smartmodcm will alow you to take advanlage of the many 
database services available lor your TRS-80 such as Oow-Jooes. the 
Source. and others The Smartmodem runs d•ectly off an RS232 serial 
port. 
FEATURES: • Auto Answer. Au10 Dial • Variable dala formats • 0­
300 baud • lnternalZ6 Microprocess01wilh2Kbcootrol ptogram • 40 
c11a1ac1er command bolfcr • Easy to program with s1111p1e commands 
Jrom your keyboard 
PART NO . DESCRIPTION 
BIDCHD20DP Smanmooem !Sh W1 6 lbs) 

BIDCH0400P Smar1mooem 1200 baud 

BIDCHDJOOP Chronograph !Sh Wt 3 lbs I 
81CNDRS23Z8 F8' RS232 Class 1 Cable 

THE STAR 
by 

PRENTICE 

~· 

• 0 to 300 buad • Bell 103 and 113 
• Exclusive lrrple seal acoostrc chamber 
• Sell Test • Runs oil RS 232 Por t 
BIPRNSTAR AS232. TTUOMaCurrent Loop 
8KCNDRS2328F 8' RS232 Class 1 Cable 

LIST PRICE SALE 
$279 00 $225.00 
$69900 $649.00 
5249 DD $205.00 

$ 19.95 

5" DISKETTES! 
SOllSECTOR 

40 TRACK SINGLE SIDED 
DOUBLE DENSITY WITH 

HUB REINFORCING RINGS 
PACKAGE OF 10$19.95 

BONUS! ,8KMOSWOSTR Woros1a1 Versioo' 3.0 SZ49.00 
BKMDSMLMRG Mail Merge · SI00.00 
8KMOSSPSTR Spell Siar' $150.DO 
8KMDSCALSTR Cale Siar' $200.00 
BKMOSOATSTR Oala Siar· SZ00.00 
8KMDSSUPSET Supcrsort· $150.0D 

"Trademark ot Micropro International 

SORCIM 
BKSORCAL 	 SUPERCALC· a Superior Electronic SZ29.00 

WorkSheet 
"Trademark of Sorcim 

MICROSOll 
8KMOSBASBD 	 BASIC-60 ' Ve<sion 5.X Extended S300.00 

Disk Basic 
8KMCPBASC BASIC· C01npi ler Versi011 5.X S395.00 
8KMDSMfT FORTRAN·80' S50D.OO 

•Trademark of Microsoft Consumer Products 

SEND $1.00 TODAY FREEi! l<ASSETTE Io . 
LIBRARY CASE WITH _FOR THE NEW, FULL COLOR 
PACKAGE OF 10 DISKETTESSPRING 1982 ENGINEERING AS4.Z5 VALUEll 8KPRISSOO ISh. WI. 2 lbs.} 

SELECTION GUIDE! 8KPRl580 package ot BO less Library Case $120.00 

~477 PRIORITY ONE ELECTRONICS C ~ M•MUCu 

.;fj1. • 9161 DEERING AVE e CHATSWORTH, CA 91311 ~ CjiiJ 
ORDER TOLL FREE (800) 423·5922 CA, AK, HI CALL (213) 709·5464 
Terms U5 VISA MC SAC. Check. Money Order US F-unc:1s Only CA 1es1denls add 61h% Sales fax MINIMUM PREPAID OROERSl5 (10 l1~ luefe MINIMUM 
SHIPfllNG & HANDLING Gl SJ 00 toi mel11st 3 lb:s prus40 Clor eacn addihona1 pound 01detsovcr 50 lbs sen! freight cot~t Just in case.p!ease 1nc1Udeyour 
pnone ndTiiler Prices sub1ect ro change w1100u1 nouce We will do our besl 10 mamtain prtc.eS. through Ncwember 15. 1982 Credn Card orders will be ch3.rged 
approPftate fre1gh1 11 you haven·t recei'lect youf Spring 62 Engmeer1no Serec1on Guide. sencJ S1.00 fOf ywr copy today' Sare pr!Ci!S are for t:repaid orders ooly 
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AP experiment ends 
Seven e-papers fold after two years on line 

BY JOHN P. MELLO Jn. 
80 M1cno Ni-:ws EnrroR 

W ithout much fanfare, a two-year experiment in videotext 
journalism involving the Associated Press, 10 newspapers, 

and CompuServe ended June 30. The final verdict isn't in on the 
test, but its participants appear to agree on one thing: the market 
isn't there yet for a profitable electronic newspaper. 

"There is a lot more smoke than fire 
in this area to date even though some 
day it's going to be a big thing," an ex­
ecutive at one of the participating 
newspapers observed. " It' s obviously 
some time off because it's very expen­
sive for the consumer as well as the 
provider." 

"We don't think that as the technol­
ogy is now [an electronic newspaper] is 
a profitable venture," nbted Glenn 
McCutchen, managing editor for ad­
ministration, Atlanta Journal and 
Constitution. 

Not only is the technology expen­
sive, the CompuServe experimenters 
found, but the audience for the prod­
uct is small and specialized. 

The Washington Post's manager for 
electronic publishing research and de­
velopment, Harold Logan, observed: 
"The reader of the electronic news has 
to be someone who owns a receiving 
device. The demographics of those 
people makes them a specialty audi­
ence. They're male . They're upper in­
come. They're white. They're highly 
paid, college-educated people. I think 
that defines a pretty specialized au­
dience." 

Those publications, he said, should 
be aimed at computer enthusiasts of 
any professional area where people are 
frequently in contact with computers. 

"The fact that people weren't beat­
ing our doors down to sign up for the 
service might be interpreted as failure, 
but we don't see it that way at all," 
San Francisco Chronicle Executive 
News Editor Kenneth E. Wilson con­
tended. "The market is still a few years 
away, but what we learned was we 
could do it and that was really some­
thing for us to learn." 

When the newspapers began their 
experiment (80 Micro, November 
1981, p . 74) , most of them said they 
were participating primarily for the ex­
perience of working with videotext and 
not to turn a profit. But one videotext 
editor argues money was the primary 
reason most of the newspapers folded 
their electronic editions. "What it 
comes down to is money," Jim Crowl­
ey of the Columbus Dispatch main­
tained . "We ain't making it." 

In a column on the electronic Dis­
patch (see "I sweep floors" box), 
Crowley said his e-paper made $4,000 
for CompuServe since July I, 1980. He 

explained revenue from an e-paper's 
interactive features-games, cross­
words, and the like-are split 90- 10 
and for news and information, 80-20. 
In both instances the lion' s share goes 
to CompuServe, which charges $5 an 
hour to access its system weekday eve­
nings and all day Saturday and Sunday. 

Gordon Phillips, director of promo­
tion and public relations at the Los 
Angeles Tintes, noted money played a 
part in his newspaper' s decision to cut 
Joos~ 'from CompuServe: 

"The CompuServe experiment was 
just that: an experiment. There was 
some expense involved and we felt we 
learned about as much from it as we 
could for the present time. This is a 
tight economic year and our invest­
ments really needed to go into some 
other areas." 

"We are not making money on 
CompuServe. I can categorically say 
that," said the Post's Logan. 

But that isn't deterring the Washing­
ton daily from continuing the Compu­
Serve experiment. Logan said the Post 
will continue furnishing the Columbus, 
OH, information utility the entire text 
of the newspaper and an electronic 
product emphasizing the paper's 
strongest suit: coverage of the federal 
government. 

He noted: "There is a market for 
electronically delivered news. It may 
not be as large and robust a market as 
we suspected two years ago, but if you 

continued 
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Our_ Users asked for it, and we made the 
best TRS-80 disk assembler even better! 
Now M-ZAL has: ;'1~ -~ 
•Recursive MACROS with full symbolic parameter

substitution 
• 	 Conditional assembly with unlimited nesting 
•Text Editor warm-start/recovery option 
• 	 Suppod for all popular source file formats 
•load Module inspect/superzap using LINKER 

and the features that made it famous: 
•True multi-pass assembly 
• 	 Full Screen Option Menus 
• 	 ENTRY/EXTERN symbols, relocation.and object 

module linking 
• 	 8 character labels with sorted symbol table 
• 	 Built-in symbol table cross-reference 
• 	 Nested 0 INClUDES (source file chaining/nesting) 
• 	 lower case support (Model 3 only) 
• Over 175 pages of documentation including 
, Z-80 Technical,Mpnual
i Full ~ Screen Text 'Eaiting and much, much more! 

M-ZAL provides a modular, structured development 
environment that makes programming your TRS-80 
a truly enjoyable experience. Order yours today 
(Requires 32k, 2 disk system) 

#1050-10 Mod 1 $149.00 
#1250-10 Mod 3 $149.00 

CAU Development Software­

The Professionals Choice: 


Full Screen Text Editor for BASIC: we were the first to 
give the TRS-80 this indispensable ability! A must for 
every BASIC programmer: 

#1010-20 Mod 1 $24.95 
#1210-20 Mod 3 $29.95 

T-ZAl: custom designed for the Model 3, this tape 
based assembler has many of M-ZAL's most 
desired features. 

#1250-20 Mod 3 only $49.95 

XBUG: for machine language analysis and 
debugging-this tiny (2.5k) but powerful program 
lets you do it all! 

#1020-10 Mod 1 $19.95 
#1220-10 Mod 3 $19.95 

FllEXFER: transfer any disk file between two TRS-80s. 
Use direct cable link or RS modems. Mod 1 and 
Mod 3 can be mixed. RS-232 and disk reqd. 

#1040-10 Mod 1 and 3 $49.95 
,,.see L/sr of Advertisers on Page 455 

"We've been using M-ZAL heavily for 
over two months now, and it's been 
wort/) its weight in gold." 

· -Chuck Tesler 
PROSOFT 

·:..well written software that is long 
overdue." -Bruce Douglass 

80 MicrocompUfing 
BASIC Editor Review 

"During the first 3 days of use, M-ZAL 
saved more money in programmers 
time than we had paid for the 
product." -William Oenman 

Author of Asylum 
MED SYSTEMS 

"The editor has at least doubled my 
productive capacity...Havlng spent o 
good deal of money on so ca/lf3d . 
'utilities' that don't work, ;rs a delight 
to find one that not only lives up to Its 
claims but surpasses the advertising." 

-BASIC Editor user 

Our choice for the best TRS-80 DOS: 

DOSPlUS 3.4 Mod 1 $149.00 

DOSPLUS 3.4 Mod 3 $149.00 


Call or wr i1e for more information. 

All products require level II. 

Mai l orders specify catalog#, 

Send check, money order, or MC/VISA 

numbers and expiration date to: 


Computer Applications Unlimited 
P.O. Box 214, Dept. ABM Rye, New York 10580 
(914) 937 6286 
N.Y. State residents add applicable sales tax. 
Outside USA and Canada add $7.00 shipping. 
Dealer Inquiries Invited. ~ i...,,;n-J 

~~ 

COMPUTER ~- ­;{I APPLICATIONS 
~M uNLIMmo™ 

0 dl'V. or CAU, Inc.. 

TRS-80 is a TM of Tandy Corp. M·ZAL is a TM of CAU, Inc . 
Z-80 is a TM of Zilog. Inc. 
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V-TEXTcontinued 

look at the resea rch, it is clear to us that 
there is a market out there." 

Asked how long the Post will remain 
on CompuServe, Logan rep lied: 
"There's been no dead line set. l 
su peel we will continue with Compu­
Serve for as long as we feel we're learn­
ing omething about how Lo present 
n ws in an electronic medium a nd for 
as long as CompuServe will have us ." 

Leonard R. Harris , director of cor­
porate relations for the New York 
Times, sa id the tes t "shows there is a n 
in teres t in re trieva l of speci fie informa­
tion ." However, he added," IL doesn't 
indicate people will necessari ly find 
videotext or teletext a substitute for a 
newspaper in its traditional form." 

"At this point," he conti nued, "a 
newspaper is a fa r less expensive way to 
d isplay informati on of all ki nds. If you 
wanted to read current news, current 
adve rti si ng, and current lifestyle infor­
mation, it' s a great deal cheaper to buy 
it printed on paper than it is to buy it 
on a screen." 

The Post's Logan added: "There are 
substa ntia l differences between the 
way people use these things. The exa m­
ple people use all the ti me is you can ' t 
take your computer to the bathroom 
with you . You can' L give the sports sec­
tion 10 daddy and the style sect ion to 
son and the fron t page to someone 
else." 

In the experi ment, the Associated 
P ress wa the most-accessed news 
source, the New York Times was ec­
ond, the Post third, and the Los 
Angefes Times fourth . 

"If you look at the 12 news entities 
on the se rvice, those four a re by far the 
best known na tionwide," the Post's 
Logan observed . "What' s difficu lt for 
us to ascertain at this point is whether 
we're looking at some kind of name­
recogn ition phenomena, or what we're 
looking at is some reflection of the 
quality of the product." 

Tho e acce s figures crosscut some 
popu lar ideas about the content of an 
e-paper since the AP provides hot, 
breaking news and the New York 
Times, Post and Los Angeles Times 
"clumped" their printed ed itions into 
the CompuServe system. 
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Harris of the New York Times main­
ta ined: " Hot, break ing news is about 
the least useful thing you can put out in 
th is kind of system. Hot, breaking 
news is available on rad io and tv." 

"At this poin t," Minneapolis Star 
and Tribune editor Steve Poulter 
argued, " people are willing to adapt 
themselves to use the na ti onal papers­
the New York Times and Washington 
Post-in electronic fo rm." 

"Economicall y, it' s very easy LO 

clump a n entire newspaper into a data 
base," he continued. " You've got the 
keystrokes captured in your compu ter; 
you send it off and it si ts there. l f 
you've got a na tional newspaper with a 
national aud ience, you' ll probably get 
someone to read it. In the long run, 
though, I don't think it' s goi ng Lo 
make sense from a consumer's point of 
view." 

Logan agreed with Poulter: "We 
don't think there's a market for the ful l 
text of the paper . We think the cost 
considerations and the way people use 
the tubes mitigate aga in t that." 

"You use yo ur C RT retrospectively, 
in some respect," Harris added, "to 
get details you may have missed from 
other sources." 

~~~•: ·~ ·~ 

Rather tha n clump their dai lies into 
the system, two of the experimenters­
Col umbus and Minneapolis- slanted 
their electronic ed itions toward com­
puphi les. Crowley, a t Columbus, in­
cluded a batch of the two-way features 
th at enthuse chipsters: in teract ive 
crosswords, video games and CB-radio 
. imulation . 

" You could get the same news from 
every o ne of tho e papers," Crowley 
said. " The reason we branched out in­
to CB, games, and compu ter news was 
we wanted to be a cul above the other 

papers ." 
He expla ined the Columbus e-paper 

began it s message system and CB fea­
ture in February . "We wanted to give 
people an alternative to the regular 
hec-hee, ha-ha of CB, where you just 
get a bunch of people with weird han­
d les," he conti nued, "1 'm not running 
that down, but 1'm saying people need­
ed something a liule more serious." 

"The message system," he noted, 
"sparked a substanti al a moun t of in­
terest. I got more feedback about the 
paper than I ever got through electron­
ic mai l. " ' 

"And," he added, "since you could 
post messages to other users , l found 
the message system a good springboard 
to get people to read the paper." He 
cited one occasion when he warmed up 
hi s readers to a series on computer 
crime by having them "talk" on the 
e-paper's CB Lo a lawyer specializing in 
that subject. 

The CB feature increased inLerest in 
Crowley's e-paper, but its draw was 
small compared to systemwide figures . 
Since it began, the Columbus CB was 
accessed 8,000 times and 1,957 mes­
sages were posted on it. By compari­
son, CompuServe's CB-message setup 
was accessed 100,000 times and 33,000 
messages were posted on it. 

With the encl of the CompuServe 
test, some of the newspapers have 
branched into other experi ments. The 
New York Times is participating in the 
CBS Ridgeway, NJ, vicleotexl xperi­
menl (see 80 Micro, Apri l 1982, p. 362) 
and the Los Angeles Times in an 
Orange Count y, CA, tes t involving 300 
homes. 

While the market may not be there 
yet for a profitab le videotext newspa­
per, most of the experimenters seemed 
to share the sentiments of the L.A . 
Times' Phillips: "We fee l there is still a 
great deal of experimentation to be 
done, a great deal to be learned."• 
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I sweep floors 

BY j1M CROWLEY 

(Ed. Note: The following is the opinion of Jim 
Crowley, operator of the Columbus Dispatch on 
CompuServe since July 1, 1980. It does not repre­
sent the views of the newspaper. It was written 
when the electronic Dispatch was set to close shop 
in September. However, the e-paper continued 
publishing through October.) 

I sweep floors." 
That's much easier than trying to explain to 

most non-computer types what a videotext jour­
nalist does. 

Most computer types don't give a rat 's rear end 
about it anyway, so I don 't even try to tell them. 

Most newspaper peop le don't understand or 
want to. After all, you can 't wrap fish in your termi ­
nal and I defy anyone to try and read one on the bus 
or the toilet. 

So why are we here and why d id six other news­
papers decide to bail out? It 's the almigh ty dollar, 
but I can tel l you, we ain't making it. Since July 1, 
1980, we made about $4,000 and that doesn't quite 
pay our rent. 

We are on here until September to gather data 
about this medium. Per iod. 

We are the victims of the HEEHEE, HUG and 
KISS of regu lar CB, turtle speed 300 baud , and gen­
eral indifference. 

Most CIS users think menus are the most exas­
perat ing thing since ch ild-proof medicine bottles. 

Newspapers, or in CompuServe parlance, N IPs 
(for Newspaper Information Providers) have lost a 
computer war by trying to fight with Gutenberg 
technology. 

It makes me sad, personally, and leaves me emp­
ty professiona ll y. 

The papers that died, including the New York 
Times, didn 't get the same press that a newspaper 
death would get in the real world. I guess that un­
derscores the view that newspapers here are not 
viewed as real. 

Funny. Because we still pub lish every day. And 
we update ou r news hour ly. And our production 
costs are min imal: one newsman a shift. 

Show me a real newspaper that can do that and I 
wil l eat my modem. 

When the Times quit, for example, avid readers 
were greeted by a terse term ination announce­
ment. Can you imagine the hubub if the REAL 
Times put out a blank paper other than a few-graph 
story that just said they were closing down that 
day? 

It wou ld give the D.T.s to bott le-in-the-drawer city 

edit ors everywhere! 
I have read a ton of stuff adu lating the joys of 

" state-of-the-art" journalism and none of it says 
that this is a medium and technology without a 
market. But it is for at least 1 O years. 

And if I had a nickel for every masters and doc­
torate paper I have been interviewed for, I could buy 
CompuServe. 

There is one thing that has happened to me in 
this journey through never-never land that makes it 
all worthwhile. That is our SIG. 

SIG is more CompuServe alphabet soup for Spe­
cia l Interest Group. It is an interactive message 
system that also has an open channel CB. 

When you combine NIP with SIG, it comes out 
N IPSIG, which sounds like some new oriental 
strain of herpes. 

NIPSIG can be found at CDP 100. There I go 
again. CDP is Columbus Dispatch Page. 

Anyway, if you come from CIS into CDP 100, you 
see " Request recorded. One moment, please." And 
in case you miss it the first time, the system does it 
again once you get there. 

Just what you need at $5 an hour, right? 
If you survive and stumble into our conference 

mode, you will find it worth the trek. 
Since we started the SIG in February, we have 

had several conferences. A compulawyer talked 
about computer cr ime and a local entrepreneur 
talked about electronic publish ing. Ata ri, Apple 
and Tandy came on to answer questions. Handi­
capped users have gathered to talk about their 
special needs on this system. 

More are planned, but I think what is more impor­
tant are the people we try to serve. We have a hard­
core group of devoted users who make it worth­
whi le to be on here every night wi th my cohort, Jim 
Perine. 

To name them would be a bit much. But they 
know who they are. 

So on long, lonely mundane shifts when I would 
rather throw this termina l out the window, I am re­
freshed by a chance to talk to folks. 

Perhaps that is the true future of this medium. 
Let's have newspapers that talk to people. I wi ll ad­
mit , though, that I refuse to be a wrapper for f ish or 
sit with you on the toilet. 

Other than that, I am negotiable. 
And unti l we die in September, I wouldn't trade it 

for the world. 
And to all you videotext experts, CB freaks, and 

neurotic computer monkeys who wonder what this 
law student and newsman does for a living: "I 
sweep floors. " 

And if you 're too narrow-minded to peer into this 
world , too bad. 

I don 't do windows.• 
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Public school education 
rapped at conference 

Home education software more sales pitch 
by micro firms than threat to school system 

BY TOM HAGER 

CONTRIBUTING REPORTER 


Public school education is joyless, uncreative, cruel, mean­
spirited, and competitive. It teaches children to be cynical 

about life and makes them intellectually impotent." And it might 
some day be supplanted by microcomputers. 

That's the view of Jeremy Rpss, a 
Radio Shack computing instructor, 
speaking at a national conference on 
the use of computers in education 
drawing 700 teachers, administrators, 
theorists and computer specialists to 
the University of Oregon in July. 
While most attendees were concerned 
with improving the situation by inte­
grating computers into the classroom, 
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a few, like Ross, foresaw the day when 
microcomputers would eliminate the 
classroom entirely. 

"The home will become the primary 
site of education in the future," 
predicted Ross, who led a special­
interest session on home computer­
based learning systems . "You'll be 
able to learn what you want, when you 
want, at whatever depth you want." 

Moursund: Like encyclopedias, micros might 
end up in the closet collecting dust 

He believes the widespread use of 
micros for running computer-assisted 
drills, tests, and learner-interactive 
educational simulations, word pro­
cessing, accessing outside data bases 
and communicating with other stu­
dents around the country will decen­
tralize schooling , create a new home­
based learning environment and en­
courage a cottage industry in educa­
tional software. 

The result? With more and better 
learning taking place in the home, said 
Ross, "At some point, the current 
school system will just collapse." 

Will your child soon be able to grad ­
uate from high school without ever 
leaving the house? ls computer-assist ­
ed home education technologically 
feasible-or desirable? 

David Moursund thinks not. Mour­
sund, keynote speaker at the confer­
ence and editor of The Computing 
Teacher, said educational software 
that can teach a child an entire course 
of study is now far too costly for most 
home computer owners. He sees the 
idea of computer-based home educa­
tion more as a selling point for micro­
computer companies than a threat to 
our current school system. Education­
al applications may soon be ranked 
with business and entertainment as the 
three biggest marketing areas for home 
computers. "But what they're used for 
after they get there is still a question," 
Moursund said. 

As an analogy, he brings up another 
learning aid once seen as a revolution ­
ary advance in home education: the en­
cyclopedia. Tens of thousands of ex­
pensive sets· were- and are being-sold 
to parents as useful adjuncts to their 
child's schooling. In the same way, 
parents may be influenced to buy a 
micro because it will be "good for the 
children." But, Moursund said, pro­
grams for education may, like encyclo­
pedias, end up gathering dust while the 
youngsters use the micros to play the 
latest video game instead. 

continued 



Announcing the best Error 
Free Personal Computer 
Diskette Money can Buy. 
For Less. 

• Error Free 

• 1 year warranty 

• Hub ring installed 

• Write/ Protect notch 

• Next day delivery 

$19.90/box of 10 

• No minimum order quantity 

• 8" or 5 Yti " 
• Plus 2 Free BONUS DISKS/Box* 

*51 :'' SPECIAL ONLY 

If you are a member of a user group or a school district please call for special 
terms on future offers. m is the largest specialty supplier of magnetic media 
in the Midwest. We have the products that you want when you need them. 
Please take advantage of this introductory offer and call us now. 

---------------------------------· 
Transaction YES, m is the magnetic media supplier that I haue always wanted. 

11.)ll Storage Systems. Ioc. 
Please sendme 5 y,J " 0 ,@f t 1m ;;;a;.,,,,C MEDIA SPECIA <1Srs _____, 8" 0 _____ea. 

Box Qt1antity Price,,.44 

I am interested. Please send me more information 
CALL TOLL FREE or call me at ( 

1-800-521-5700 For faster order entry call any of our toll-free or local numbers 
1-800-482-4770 (Michigan) Company __________________ _ 
313-557-3036 (Detroit) 

Name ____________ Title_______
312-922-0076 (Chicago) 

614-221 -1788 (Columbus) Address ------------------­

513-621-1518 (Cincinnati) City _________ State____ Zip ____ 


Te/ex 810-224-4646 
 Amex/ Master Card/ Visa orders are accepted Expiration Date 

I EXPECT A MIRACLE month__ year__ 
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EDUCATIONcontinued 

Conference speaker Alfred Bork 
agreed micro manufacturers will soon 
latch on to the sales potential of home 
education. Bork, director of the Edu­
cational Technology Center at the Uni­
versity of California, Irvine, and 
author of Learning with Computers, 
said this is one way micros will gain the 
practical appeal necessary if they are to 
become true mass consumer items. Mi­
crocomputers, he noted, will have to 
be seen as home appliances rather than 
hobby items before they will become as 
common as tvs. One way to give them 
that appeal is to tell parents computers 
will help their children learn. 

Once the machines are in the home, 
Bork thinks kids will become so fascin­
ated with the technology that they will 
demand more computers in school. 
"We tend to think home use will drive 
school use," he said. "Once you start 
getting good education at home, kids 
will start going to school and demand ­
ing more quality." 

Although Bork sees home computers 
making schools better, not obsolete, he 
admitted some kinds of education may 

,• 

be better handled on a home computer. 
''There's a good possibi lity that impor­
tant parts of the curriculum will mi­
grate out of the schools and into the 
home," he said, especially as publish­
ing companies jump into the home 
software market-a trend already 
starting. But Bork cautions that a sim­
ple fascination with the increasingly 
complex hardware avai lable for home 
use also carries the danger of replacing 
true learning with technological game­
playing. 

r•~J 

As micros grow more powerful, 
though, it may become possible to 
create learning environments falling 
somewhere between the schools and 
the home. Ramon Zamora, director of 
a National Science Foundation-funded 
community computer project called 
ComputerTown, told the conference 
micros can serve as tools to take educa­
tion "to the streets." His ideas center 
on community learning centers where 
children and adults can learn program­
ming, computer applications and 
"rent" time on microcomputers. His 
plan is to help the public-especially 
that segment unable to buy their own 
micros - become computer literate. 
ComputerTowns have already been set 
up in a number of local libraries, senior 
citizen's centers , museums and youth 
clubs around the country. 

The centers may help deal with what 
some observers see as the major prob­
lem facing home -computer-based 
learning: the growing gap between rich 

and poor. 
"People at the poverty level are not 

going to buy computers," Bork said. 
That limits the educational advances 
possible with home computers to those 
with enough money and technological 
orientation to invest in the hardware. 
''That would tend to increase the 
schism between the haves and have­
nots," Moursund maintained. 

ComputerTowns, accessible to all 
economic classes, may be one way to 
counter this trend. Another is govern­
ment subsidies targeted at computer 
education for the poor. 

Inequities caused by the cost of mi­
crocomputers is only part of the prob­
lem. What are the social costs involved 
if micros disrupt the traditional school 
system? Moursund stressed that school 
is more than learning . It is a place 
where chi ldren learn to deal with other 
children. Removing the child from the 
schoolroom and teaching him at home 
may result in faster transmission of 
facts, but as one conference speaker 
said, "As interesting as computers are, 
they can't replace your schoolmates." 

And there's another thing home 
computers will never do: get your chi ld 
out of the house. Jeremy Ross's pro­
posed home-based educational utopia 
may be a better way to teach kids some 
things, but as Moursund argued, 
"Most parents don't want to have the 
kids around the house all day. Micros 
won't help get the children out of their 
parents' hair."• 
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DISK DRIVE WOES? 

iS0-1 

PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Line Spikes, Surges & 

Hash could be the culprit! Floppies, printers, 

memory & processor often Interact! Our patented ISOLATORS 

eliminate equipment interaction AND curb damaging Power Line 

Spikes, Surges and Hash. MONEY BACK GUARANTEE! 


• ISOLATOR (IS0·1) 3 filter Isolated 3-prong sockets; lnt:ral 

~~~g:~~~~~e. ~~~~.r~~~i·o·n·; .1.~7·5· ~ .~~xi.~~~ ~~~~'. ~ . ~ __ ~~af69 .95 
• ISOLATOR (IS0·2) 2 Hiter isolated 3-prong socket banks; (6 

sockets total); Integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank . ......... . .... _.............. $69.95 

• 	SUPER ISOLATOR (IS0·3) slmllar to IS0·1 except double 
lsolatlon & Suppression .......... .. ...... . ......... $104.95 

•SUPER ISOLATOR (IS0·11) similar to IS0·2 except double 
Isolation & Suppression . .... _ . ................ .. ... $104.95 

• MAGNUM ISOLATOR (IS0·17) 4 Quad Isolated sockets; For 
ULTRA-SENSITIVE Systems .... .. ..... .... . - .. ...... $181.95 

• CIRCUIT BREAKER, any model (Add·CB) ........ .. ... Add $9.00 

• REMOTE SWITCH, any model (Add-RS) ... . ......... Add $16.00 


AT YOUR MasterCard, Visa, American Express 
DEALERS ORDER TOLL FREI: 1·800·225·4876 

(except AK, HI, PR & Canada) 

~Electronic Specialists, Inc. .-1s9 

171 South Main Street, Box 389, Natick, Mass. 01760 
(617) 655·1532 

,. ~ ---­ ~11 
..Ii. ,.• lff l,1 , ~ ., J "'.'.'.~~ -~ lr,t~J[~ --t-t-Ji.~;-,-=--::- - - ~I; •I ­ -

1 
1 
·i nr~ - -1111r, :11 - _- _ __, 

fi1 I' - - _ .:.tjl-:--rr'~Jr'lrc_:
'' 1 'I ~~~ -~-. -tfl-J --~~--~~4 

STOCK MARKET COMPUTER 
SOFTWARE 

Now available - 34 programs from the book 
NEW USES FOR THE HOME COMPUTER IN THE STOCK MARKET 
The book has won praise through the world and has been pur­
chased in over 40 countries. 

The author has had 20 years experience as a stoc broker and con­
ducted eight yea rs of computer research developing these 34 
programs_Especially val uable to stock or commodity traders_ 

Available on disks or tapes for TRS-80. Model I Level II and 
Model Ill Price 549.95 

Also Available 
Market Average Package_Contains weekly prices going back over 
90 years _Also included are 5 ut ility programs. P11~e is 529.95. In ­
va luable for cycle research . Send check to: 

Thomas v. Lenz, Dept. M 
596 w. Karval Ct. - Spring Creek 

Elko, Nevada 89801 
(overseas, U.S.A. Dollar International Money Order or a Draft 
payable on a U-5.A. Bank) 

State whether you want disk or cassette ..- 144 

P.O. BOX 5636 • STATION "A" • CALGARY • ALBERTA • CANADA • T2H lYl 

CANADIANS 
All our software now available 
at the lower American prices 
Some Examples 
• Scorfmon 23.95 
• Defence Comm 19.95 
•Robot Attack 19.95 
• Space Castle 19.95 
• Meteoroids 19.95 
• NewDos80 2 .0 149.95 
• Mod Ill 16K-10% Off 
• 5-1/4 " Disks 34.95 
• 3M 8" Disks 49.95 
•Green Screens 37.95 
• Cables from 39.95 
• Rams - 16K 24.95 

Other Products At 
Si mi lar Savings 
• Cornsoft G roup 
• Big Five 
• Apple Games 
• Atari Comp Gomes 
• Adventure In ter. 
• lnstont Softwore 
• Med Systems 
• Spectral Assoc. 
• Sub Logic 
•Modem 80 
• Printers 

MOST TRS-80 PROD. 
AT 10% DISCOUNT 

Enclose cheque or 
Money order 
with oil orders. 
Add 5% for Visa orders . 

Sorry no C.0 .D .s 
No phone orders. 

ADD 1.50/0RDER 
FOR SH IPP./H AND. 
3/4 WEEKS DEL. 
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Enter the electronic agora 

Network Nation's writers create marketplace of ideas 


W hether you're a budding software author or crusty vet of 
silicon publishing, be prepared for some lively interaction 

and vital information when you enter the Author's Special Interest 
Group on the CompuServe Information Service. 

The originators of the SIG, Charles 
Bowen and Stewart Schneider, set it up 
because there's "no neatly bound di­
rectory of writers' markets" for micro­
computer programmers and writers. 

Market analysis wasn't the sole in ­
spiration for the SIG. The allure and 
expense of being a member of the net ­
work nation also influenced Bowen. 

"l ta lked to a fellow who got a $700 
bill from CompuServe," Bowen 
noted. "$700! Did you have a good 
time? He said, 'yeah, I guess' I got 
scared and thought I'd better fi nd a 
way to make a living on CompuServe 
or at least let it pay for itself." 

"l had just sent off a couple of hun ­
dred dollar checks to CompuServe for 
all the talking I'd been doing," he con­
tinued, "so 1 thought, maybe I should 
talk to them .;:i.bout starti ng a service." 

Bowen' s 1service offers authors a 
newsletter' uf;rrket listings, bulletin 
board, and ~1~ttronic conferencing. 

Electronic conferencing is potential­
ly the most powerful service his SIG 
offers authors, Bowen said. "What 
wou ld take a week of notes to ac­

- c·complish ca be done in an hour of 
'talk. '" !I. 

1 

The group also has a message system 
that's turned into a kind of computer­
ized marketplace for ideas, a sort of 
electronic Agora. Since the group 's in­
ception, members have discussed con­
flict-of-interest problems related to 
product reviews, the best computer to 
write software for, com puters creating 
new art forms, and the makeup of 
computer utopia- The Micropolis. 

"The subjects are really up to the 
members," Bowen told ·80 Micro. 
"We have 'threads.' You can resp~·~d 
to any message you want. Some 
threads, some topics, have gone on for 
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The electronic 

conference is 

potentially the most 

important service this 

SIG offers authors. 

What would take 

a week of notes can 

be done in an hour. 

a month or more." 
He expla ined software publish­

ers-like Bob Snapp of Snapp Soft­
ware and Paul Grupp of Scott 
Adams's Business Division-often 
drop by to comment on messages . 

The group's first electronic confer­
ence spun off a message system 
"thread ." 

"Folks were talking about the prob­
lem of piracy," Bowen explained, 
"and someone said, 'Did you hear 
about this dumb guy in California 
who 's giving his programs away?' That 
was discussed about a week, until a fel­
low logged in and said, 'Well I'm the 
dumb guy doing that." 

The "dumb guy" was Andrew Fleu­
gelman, who encourages people to pi ­
rate hi~ IBM PC communications soft ­
ware .' :J~f 1they like it, he requ.ests them to 
make a contribution to him. 

Fleugelman told authors' SIG mem ­
bers 70 percent of the people making 
copies of the program were sending 
him contributions. Can you say the 
same thing about programs you've 
protected in conventional ways? 
he asked . 

"The conversation was very interest­
ing," Bowen noted. "It was scheduled 
for two hours and it went into a third 
hour on a Saturday night, which I since 
learned is not a good night to have con­
ferences. People would rather go out 
and boogie." 

Information in the SIG's market re­
ports is similar to its traditional coun­
terparts-publisher, contact person, 
address, publisher's needs, what ma­
chines he supports, royalty structure, 
time it takes to evaluate a program, 
tips for submitting software-but all 
of it can be electronically massaged. 
Key-word searches can be performed, 
allowing a writer to look for all 
publishers looking for TRS-80 pro­
grams or fi nd a specific software firm. 

Bowen explained he initially consid ­
ered writing a "Writer's Market"-style 
book for the software set, but 
"because of the delay time in getting 
out a book, it wouldn't be very useful 
to people. In the software markets you 
almost have to be electronic to stay 
current." 

He cited one case where he was in­
fo rmed of a software opportunity 
through electronic mail on a Saturday 
and had a market report on the firm on 
line by Monday. "Even a newsletter 
couldn't do it quite that fast," he said . 

He added his members have found 
links between soft and hard publish ­
ing: "We're finding a great similarity 
between print and software markets. 
An awful lot of people, at least at this 
stage, are doing both. They're finding 
the best way to market the software is 
to do it in print fashion with an ar­
ticle- the way it would be done in 80." 

As the operator of a SIG, Bowen got 
free access to CompuServe, a perqui ­
site that excited him: "I thought, 
'Great, now I can talk to my CB bud­
dies all the time and not be charged for 
it.' But I don't have time to do it. 
There's a lot more work involved than 
I rnalized, but I'm enjoying every min­
ute of it."• 



NEWS 


Tandy 
chooses LOOS . 

Radio Shack 
took a giant 
step forward 
in product 
support 
when it de­

cided to carry LDOS as an 
alternative disk operating 
system for its Models I and 
III computers. 

The DOS made by Log­
ical Systems Inc. of Me­
quon, Wl, will be the 
only one..from Radio Shack 
interfacing with the Fort 
Worth firm's hard disk 
drive. 

At press time, Radio 
Shack hadn't officially re­
leased LOOS to its stores, 
so a retail price was not 
available, although it will 
probably be close to the cur­
rent retail price for LOOS 
($129). 

It is considered one of the 
most powerful operating 
systems for the TRS-80. 
Its features include many 
absent from Tandy's oper­
ating system, TRSDOS: 
automatic support of dou­
ble-density and double­
sided drives; drive track 
counts between 35 and 80; 
support of all drive-motor 
step-rates (3ms, 6ms, 12ms, 
etc.); hard drive support; 
type and size drive mixing 
(5-inch, 8-inch, hard drive) 
up to eight drives; compiled 
JCL; link, route, filter, and 

set device control support; 
and complete compatibility 
of data disks between the 
Models I and III. 

All Microsoft language 
products for the TRS-80 are 
supported by LOOS and the 
DOS is compatible with 
TRSDOS 1.2 and 2.l 

Ed Juge, Tandy's direc­
tor of computer merchan­
dising, said in a telephone 
interview with -' 80 Micro 
Radio Shack deCided to add 
LOOS to its product line be­
cause of previous business 
deals and commitments 
with Logical Systems. It did 
not compare LOOS with 
other operating systems 
before making its decision, 
he added. 

For new disk drive own­
ers, TRSDOS will still be 
used as a "first DOS" and 
as the medium for new pro­
gram development and dis­
tribution. 

TERRY KEPNER 

.while competitor 
questions choice 

Before Tan ­
dy named 
LOOS as an 
alternative 
opera t ing 
system for 

its Models I and III, Fort 
Worth observers specu ­
lated there was more than 
one entry in the race to 
become Radio Shack's an­

nointed DOS. 
Ed J l\~e discounted that 

speculatfon, but not with­
out raising the eyebrows 
of one major operating sys­
tem marketer, Apparat Inc. 
of Denver, CO. A program­
mer with the maker of the 
highly touted NEWDOS80 
told 80 Micro: "Tandy 
didn't even approach us. 
They didn't even ask us, 
which I thought was rather 
funny. ' ' 

When asked by 80 Micro 
about Tandy's choice of his 
firm's operating system as 
an approved alternate, 
Logical Sys tem's Bill 
Schroeder refused to com­
ment and said all queries 
would be answered by 
Tandy. 

"We think [LDOS] will 
be a good product," Juge 
said. "We don't intend 'io 
support it with software. 
We're putting it out there 
as a programmer's tool for 
the programmers who want 
something more powerful 
than TRSDOS.'' 

"I really don't think 
Radio Shack's going to 
LOOS was based on the 
technical aspects," the 
Apparat programm ~F 

noted. "I really t8~ld1n 
see a whole lot of reasons t"l'I ,. 

for Tandy going to LOOS. 
Technically speaking, 
LOOS can't match NEW­
DOS as far as we see and 
as far as the reviewers 
have seen." 

He speculated Radio 
Shack might have chosen 
LOOS because it wanted a 
system that supported a 
hard disk. NEWDOS80 2.0 
does not support one . 

But, he interjected, ver­
sion 3 .0, slated for release 
in early 1983, will support 
four kinds of hard disks, 
eight floppy drives, and 
combinations of the two 

drive types. He added, 
''When NEWDOS version 
three comes ou·t, it's going 
to be more-powerful than 
even quite a few people 
around here can under­
stand." 

New currency at 
Tandy is plastic 

It will be 
tougher than 
ever resisting 
the urge to 

BUSINESS 4i:mrade your 1,. 
system when 

Tandy begins flashing its 
latest offering in your face: a 
RadiQ Shack credit card. 
- Tandy has teamed up 
with Citibank of New York 
and created a Citiline card 
for Radio Shack customers 
who want to drop a bundle 
of · money in a hurry. The 
card is patterned after others 
of its kind, but requires an 
initial minimum purchase of 
$225. The minimum for sub­
sequent purchases is $100. 

The card' s repayment 
schedule is worked out on a 
24 percent annual interest 
rate. According to Info­
World, the higher-than-av­
erage bank-card interest rate 
is a tradeoff for no ser­
vice charge on card-holding 
privileges. The newspaper 
added users with an average 
balance of $500 would pay 
less than credit-card users 
with the same balance who 
paid a $20 membership fee 
for the card and 20 percent 
interest. 

Purchases made with the 
Citiline card will be analyzed 
for direct-mail advertising 
purposes, Tandy said. Citi­
Line credit statements will in­
clude advertising stuffers for 
Tandy products and for fi­
nancial services offered by 
Citibank and other institu­
tions. 
. The credit card service 

was expected to go into ef­
fect this fall. 

continued 
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PULSE TRAINcontinued 

Hardware protects 
this software 

~i~:~b~i~~ 
to pirate Sirn­
utek prod­
ucts, beware! 
The Tucson, 

AZ, firm protects its soft ­
ware with hardware. 

"We got the idea from 
seeing some of the products 
for Apple computers that 
plug into the joy port con­
nector to prevent piracy,'' 
said Simutek President 
Mike Gariepy. "We 
thought it was possible to 
do that with the cassette 
port on the TRS-80, and it 
was." 

Simutek first used its 
software "key"- which is 
about the size of a 5-pin 
DIP jack-with its Copy ­
art word-processing pro­
gram. The program or cop­
ies of it will not run unless 
the key is in the machine's 
cassette port. 

"The software scans the 
port to make sure our key is 
plugged in correctly," Gar­
iepy said. "If it's not, the 
program crashes and goes 
into ever Never Land ." 

He explained schools or 
businesses may buy extra 
keys from Simutek for 
multiple uses of a program. 

Can the cqde to the key 
be broken? "Some friends 
of ours at a tv station in 
Tucson broke it,•' Gariepy 
said. "It took them two and 
a half weeks and they're all 
certified engineers. 

"If someone has a 
knowledge of microelec­
tronics, they could make 
copies of a particular key," 
he said . But since the codes 
are changed from key to 
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key, he added, the copy 
would work only with cop­
ies of the program issued 
with the original key. 

The subject 
is privacy 

How emerg­
.........."'. ing technol­

~~~~ ~;L aa:~ec~~ 

N 1111""ooc _ - T10.....__uM-EN-TA "" the focus of 

a newsletter 
published by Washington, 
DC, attorney Robert Ellis 
Smith. 

He told 80 Micro he 
started his newsletter 111 

1974 to address press-pri­
vacy issues. But in a short 
time, he discovered his sub­
scribers "were concerned 
more about computer data 
banks than they were about 
the press." 

Hence evolved Privacy 
Joumal: An Independent 
Monthly on Privacy in a 
Computer Age with about 
2,000 subscribers . 

"1 have become con­
cerned about the impact of 
computer technology on 
individual rights ," Smith 
said. "It threatens them 
a good deal in a lot of dif­
fe rent ways that people 
haven't looked at." 

''I try to advise people 
how. new technology will 
affect their rights," he con­
tinued. "That involves 
mainly compute r data 
banks and new communi­
cations." 

Recent stories in Smith's 
newsletter concerned how 
computer matching is used 
to catch people working 
and collecting welfare, how 
data banks are used to 
catch student loan delin­
quents, and how a ban on 
credit transactions was 
used to curb travel to 
Cuba. 

' 'The newsletter has a 
point of view," Smith said. 
"It's pro-privacy. But by 

and large, I try to be fac­
tual in the newsletter be­
cause I'm providing an 
information service to 
people. And a lot of them 
don't agree with me." 

New publications 
take aim at lawyers, 
Sinclairs, CP/M, 
and kids 
•E:::::::=::::;:il Attorneys, 

Sinclair us­
ers, CP / M 

~;~lj up~~~~,m~~~~
DOCUMENTATION 

observers, 
and kids are the targets of 
some new electronic 
publications. 

Attomeys Computer Re­
port was launched in Au­
gust and claims to be the 
first newlsetter about com ­
puter use written for 
lawyers. The report is pub­
lished every two weeks. It 
includes information on 
hardware and software for 
attorneys: experiences of 
users with law-firm orient­
ed microwares; and tips for 
cutting costs, managing a 
practice, and expanding 
client services. 

The report is available 
from Professional Publica­
tions Inc., P .0. Box 80280, 
Atlanta, GA, and costs 
$229 a year. 

I••;,;I =·"'!~l 
I c ;I ) 

The maiden issue of a 
quarterly magazine for 
Timex-Sinclair users was 
expected to be released this 
month. Called SQ, the 
publication will feature 
programs, reviews, and 
projects for Timex-Sinclair 
machines. 

Editor Ann Zevnik said 
in a statement: "SQ will be 
the biggest source of infor­
mation about Timex-Sin­
clair machines in the US. It 

will be written for intelli­
gent users who don't neces­
sari ly have any computer 
background, but who wish 
to learn." 

The new magazine will 
be published by the 
Harvard Group, based in 
Harvard, MA, which also 
publishes SYNTAX, a 
newsletter for Timex-Sin­
clair users. Selected com­
puter stores will carry SQ. 
Subscriptions cost $15. A 
package offer is also avail­
able: four issues of SQ and 
12 of SYNTAX for $39. 

A six-times-a-year maga 
zine devoted to the CP/ M 
operating system has been 
launched on Mercer Island 
WA. The first issue, re 
leased in September, fea 
tured a buyer's guide cov 
ering more than 50 single 
source CP / M systems 
Other features include ab 
stracts of CP/ M related ar 
ticles, listings of hardware 
and software products, 
user groups, and club 
news. Subscriptions are 
$16 a year. 

A newsletter that prom 
ises to be controversial has 
been announced by Ron 
Jeffries. 

"My newsletter will give 
you a personal view of 
computing," Jeffries said 
in a statement. "Each issue 
will bring you up-to-date 
information about the fast 
changing personal comput 
er field. The Jeffries Re 
port will be controversial. 
The style will be informal, 
chatty, and fun to read." 

Jeffries also claims his 
publication will avoid the 

continued 
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biases of other si licon 
media: 

"Have you noticed that 
mass-market computer 
magazines never seem to 
find anything wrong with 
the computers they evalu­
ate? Don't get me wrong: 
Those magazines are pro­
duced by good people. But 
they have a problem: Ad­
vertisements placed by 
computer manufacturers 
are an important source of 
their income. Since The 
Jeffries Report carries no 
advertising, our editorial 
content is not affected by 
those factors." 

Here are some samples 
from Jeffries' first effort: 
• "[ l]t is my opinion that 
the VIC can' t possibly sur­
vive in the marketplace sur­
rounded by the $179 MAX 
machine on one side and 
the $595 C64 on the other. 
The much cheaper MAX 
has far better graphics, and 
has a 40-column display! 
And don't forget the new 
Sinclair Spectrum that will 
be selling for about $225. 
• "In less than a year, 
IBM has sold close to 
250,000 personal comput­
ers. That means that IBM 
has more than hal f as many 
personal computers in­
stalled as Apple has sold to 
date. The main reason that 
the IBM PC has an 'open 
design' is that IBM careful­
ly studied the Apple, and 
copied it in many ways. 
(They even copied some of 
the mistakes: Those I 60K 
5-inch disks that were on 
the early IBM PCs held on­
ly slightly more data than 
Apple disks. IBM has since 
gone to double-sided 320K 
disks, but it took them sev­
eral months to correct the 
mistake.)" 

•"I do have reserva­
tions about how well Com­
modore can compete in the 
Atari game arena. For one 
thing, the MAX package is 
rather unsophist icated. For 
example, if the consumer 
changes cartridges without 
turning the unit off, they 
run some risk of damaging 
the cartridge. (The current 
Atari VCS has the same 
problem. However, the 
Atari 400/ 800 and the new 
5200 game do not have the 
problem.) I do not consider 
the physical packaging of 
the MAX to be outstand ­
ing. My reaction was that it 
looked like they had it de­
signed by Radio Shack. 
(It's even that same shade 
of battleship gray!)" 

And speaki ng of Radio 
Shack, it has released its 
third computer comic, star­
ring- with the permission 
of Warner Communica­
tions' DC Comics divi­
sion-Superman, Wonder 
Woman, and Tandy's own 
dynamic tan d em, the 
TRS-80 CompULer Whiz 
Kids. The 36-page comic, 
"The ComputerMasters of 
Metropolis, " is available 
free of charge from Tandy. 

Digest in red 
at Source 

When Read ­
er Digest ac­
quired The 
Source , it 

COMMUNICATIONS might have 
thou g ht it 

was buying a piece of the in ­
formation revolution, but 
according to the New York 
Times, it appear to have 
bought a headache. 

Despite heavy investment 
in The Source, the informa­
tion utility hasn 't reached 
the goals Digest has set for 
it, the Times reported. 

It said The Source is at a 
cros roads and there is spec­
ulation in the industry Di­
gest might be disillusioned 
with the business and seek 
to sell it. That was denied by 
The Source's new chief ex­
ecutive, George V. Grune. 
"We are not looking for a 
bailout and we are not sell­
ing," he told the Times. 

Digest would not disclose 
the financial results for the 
venture, the New York dai­
ly aid, but an unnamed 
source estimated the service 
lost $5 million to $7 million 
on revenue of $6 million to 
$8 million in the fiscal year 
ending July 31. So far, the 
Times said, Digest has sunk 
$15 million to $20 million 
into the project. 

The newspaper reported 
The Source's chief competi­
tor , CompuServe, a divi ­
sion of H&R Block, expects 
to be $5 million to $7 mil­
lion in the black by the end 
of its fiscal year, April 30, 
1983. 

The daily explained 
CompuServe has an ad­
vantage over The Source 
because the meat of its busi­
ness doesn't depend on pro­
viding consumer informa­
tion. That business is just an 
add-on to its commercial 
time-sharing concern . 

The Times added Digest 
has made many improve­
ments ince it acquired The 
Source. It increased its 
staff to more than 125 
from 50, purchased new 
computer hardware and 
software to make it easier 
for subscribers to access 
the system, and it is build­
ing a new computer fac ility 
capable of handling up to 
250,000 subscriber . 

Meanwhile, The Source 
has launched a new publi­
cation for its subscribers, 
SOURCEWORLD News­
letter. The f ir st iss ue 
contained notes from sub­
criber who have found 

productive uses for the ser­
vice in their businesses, a 

profile of the "Subscriber 
of the Month," tips on 
how to create a private 
Source network, and an 
announcement an advisory 
panel was being formed to 
pre-test new services. 

The Source also an­
nounced PARTICIPATE, 
"the first computer confer­
encing service made com­
mercially available to the 
general public." 

In a statement, creator 
of the service, Chandler 
Harrison Stevens, noted 
subscribers have been using 
PARTICIPATE for­
e Project management (to 
moni tor progress and share 
information despite geo­
graphic separation); 
•Group authorship (to 
review new material and 
direct manuscript changes 
and consistency); 
•Executi ve decision mak ­
ing (to gather information 
to support timely decisions 
and actions); and 
•Market research (to sur­
vey and poll other Source 
subscribers). 

Even robots 
sing the blues 

Ritz Miller 
has found a 
new use for 
those obnox­
ious little ro ­
bots that ov­

erpopuJate computer shows. 
He ren ted one to picket 
the San Mateo County 
Courthouse with a sign 
protesting: "Divorce 
Courts Unfair ." 

According to United Press 
international, the 4 '1:!- foot 
robot with a fi shbowl head 
sang the blues to anyone 
who would listen: "She got 
the gold mine. I got the 
shaft.'' 

Miller used the robot to 
hand out fliers complaining 
about the high cost of 
divorce. Robot rental fees 
cost him $1,000 a day. • 
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COPERNICA MATHEMATICA by Bruce Douglass 

Statistics are the most misused and 
misunderstood procedures in ap­

plied mathematics. Many people think 
you can prove anything with statistics, 
implying that they have nothing to do 
with reality, while others accept any 
statistics without question. Neither at­
titude is correct. 

Statistical methods provide a power­
ful tool for looking at large amounts of 
data, and for shaping and testing hy­
potheses. Every statistical measure 
makes some assumptions that may or 
may not be true . Therefore, no statis­
tical procedure should be used without 
thought or consideration. Statistical 
validity does not come from using 
double precision, although that can 
minimize round-off error with large 
amounts of data. 

There are two main categories of sta­
tistics: descriptive and inferential. The 
first describes a collection of data (a 
data set), while the second infers infor­
mation about a data set. Descriptive 
statistical measures include centra l ten­
dency, range, variability, skewness, 
and kurtosis . The inferential measures 
are used to infer from the data whether 
groups of data are from the same pop­
ulation (their similarity or difference). 

Descriptive Statistics 

If you have a data set with a number 
of scores in it, what single representa­
tive number can describe the data set? 
It depends on what you mean by repre­
sentative. T hree measures are in com­
mon use: 
• Mean-the sum of the scores divid­
ed by the number of scores. 
• Median-the score that divides the 
data set into two sets with equal num­
bers of points in each. 
• Mode-the scores that occur with 
the greate t frequency in the data set. 

Although the mean is used most 
often, the other two measures are 
easier to appreciate intuitively. The 
median is the 50th percenti le in a group 
of scores-it is the middle score. The 
mode is the most frequently occurring 
score. The mode may not be unique. If 
all the scores in the data set occur with 
the same frequency, there is no mode. 
If there are two modes (that is, two 
scores occurring most often), the data 
set is said to be bimodal, or to have a 
bimodal distribution. 

All three methods are used; for dif­
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marked A, B, C, D, or F. It would be 
useful to be able to apply the measures 
of central tendency to this grouped 
data as well . 

Calculation of the mode is as simple 
with grouped data as it is with 
ungrouped . You simply look for the 

="'-'J..--...L..L..l.._ _,.._.... box with the greatest number of scores . 
....-----------------. The median is somewhat Jess simple. 

Statistics 

101 


ferent applications, only one may be 
appropriate. It all depends on the ques­
tion you're asking of the data . 

Computation of these various mea­
sures is shown in the Program Listing . 
This program finds the mean, median, 
and mode of a data set, either in 
grouped or ungrouped format. If you 
choose to group your data, you must 
enter the number of groups . You may 
use defau lt limits on your groups 
(lowest and highest scores), or may in­
put your own . The program will print 
data on the screen or line printer, plot 
it on the screen or make a histogram of 
your grouped data . 

A sample run of the program using 
the data set 1,3 ,3 ,5,6, 7 ,8 gives a mean 
of 4.714286, a mode of 3, and a me­
dian of 5. 

The mean is the most sensitive mea­
sure in that it is affected by all scores. 
The median is affected the same amount 
by the presence of a score to the right 
of the center of the data set regardless 
of how far the score is to the right. The 
mode is indifferent to all scores except 
the one of greatest frequency. The 
mode, then, is the least sensitive mea­
sure of the center or centra l tendency 
of a set of data. 

The program is fine for many appli­
cations, but often it is desirable to 
group data. This forces data (often 
from a continuous number system) in­
to little packages (a discrete number 
system). An example is school grades. 
When it is time to decide who gets the 
As and the Bs, the fairly continuous 
scores are forced into discrete boxes 

As it turns out, this can be summarized 
in the equation below: 

MD = LU + WM! •(N/2 - Cf)/ lf 
where: 

MD = median 
LL! = lower limit of the median interval 
WM! = width of median interval 

= number of scores 
Cf = cumulative frequency up to the median 

interval 
l f = frequency within the median interval 

The lower limit of the median inter­
val and the width of the interval are 
real numbers. If the cutoff for the Bs is 
80 percent right, the LU would be 80 
percent. The width of the median inter­
val is the upper limit of the interval 
minus the lower limit of the interval. 
The cumulative frequency is the num­
ber of scores that occur before the me­
dian interval-the number of scores 
less than the cutoff for the median in­
terval. It is the number of scores that 
occur with in the median interval (the 
interval that holds the median). 

The method for finding the median 
is only a special ca e of finding a per­
centile rank of the scores. This is si m­
ple for grouped and ungrouped data. 
The xth percentile of a data set is that 
score that divides the data set into two 
groups with x percent of the scores 
below the point and (100-x) percent 
above the point. Thus, the 99th percen­
tile means that 99 percent of the scores 
fell below the point and I percent of 
the scores fell above the point. The for­
mula for calculating percenti les is: 

P(x) = L + w • cx•N-Cf)llf 
where: 

x percentile rank desired 
L lower limit of interval con taining the 

percem ile core 
W width of interval 
N number of scores 

Cf cumulati ve frequency up 10 the inter­
va l cont aining the xth percentile 
score 

If imerval frequency 
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CP/M for Model Ill 
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Single Head, 40 Track $429 KIT INCLUDES 
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Double Head, 80 Track $629 ware, documentationandDOS+ 3.3. 
{$ 100.00 VALUE) 

THE LAST ENTRY ,,-246 

MAIL ORDER DIVISION PRICES F.0.8. FACTORY 
680 NORTH ARROWHEAD AVENUE CALIFORNIA RESIDENTS 
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For example, to find the 60th per­
centile, if the lower limit of the interval 
is 30.5, the number of scores is 125, the 
cumulative frequency up to this inter­
val is 58, the width is I, and the fre­
quency within th is interval is 23, the 
data point with a percenti le rank of 60 
would be P(60)=30.5+ l*( .60* 125- 58) 
123 = 31.24. 

Measures of central tendency give a 
number that is somehow representative 
of the data set. It says lit tle, if any­
thing, about the distribution of the 
data points. 

One important aspect of the distri­
bution of the data set is the variability !­
of the data. Variance is a measure of 
how the scores deviate from the mean. 
If we merely added the differences of 
the scores from the mean, I(Xi-Xm), 
where Xi is the ith score and Xm is the 
mean, we would get zero. This is a 
property of the mean. One measure of 
how the scores deviate from the mean 
is provided by the sum of the squares 
of the deviations, I(Xi-Xm)2. If we di­
vide th is sum by the number of scores 
minus one (to normalize the sum so 
that it is independent of the size of the 
data set), we get the variance . 

The standard deviation is the square 
root of the variance . It is more conven­
ient to rewrite the equation for the 
variance to be: 

V = (n*IX' - (IX)')l(n*(n - I )) 

If you are usi ng grouped scores, it 

MOD2 

ME RG IT-GLII 

LINKS MODEL 2 ONE DISK GENERAL 
LEDGER (PN 26 - 4501) PROGRAM WITH 
SCRIPS IT~ 2 . 0 ALLOWING ULTIMATE 
FLEXIBILITY IN REPORT 
AUTOMATICALLY .. .. . ... ..... 

GAMES-V 
5 assorted GAMES for mod2 

SAVE ! ! Buy both f or ..••• 

FORMATS 
$89 . 95 

$19 . 95 

$99.95 

INDEPENDENT SOFTWARE 

POB 3126 


FEDERAL WAY, WA 98003 

(206)941-6022 WA res add 6 . 5% tax 


no COD orders please 

•trademark of TANDY CORP ~•9• 

would be better to use an alternative 
formula: 

V = (I(f* X ') - {L(f*X))'/n)/ (n - 1) 

The frequency of score within each 
group is f, and the value used for Xi is 
the mean of the ith interval. If the data 
has a normal dis tribution, 67 percent 
of the data poi nts wi ll lie between mi­
nus one and plus one standard devia­
tion away from the mean. 

Another th ing we need is a method 

of turning lists of data into a form 
more easily understood-a data plot. 
Histograms, frequency plots, pie 
charts and X, Y plots are all usefu l 
graphs . Since we are concerned only 
with one-dimensional data here, we 
will on ly create the h istograms and fre ­
quency plots. The program a llows you 
to enter a raw data set grouped as you 
will. You may then plot it using a histo­
gram or frequency plot, and print out 
the median, mode and mean. 

The program is men u-driven . You 

---.. 

Program Listing 

10 ******* FREQl/BAS *******I 

20 * BY *I 
130 * BRUCE POWEL DOUGLASS * 

40 	 1 * DEPT . OF PHYSIOLOGY * 
150 * USO MED I CAL SCHOOL * 

60 ******************************* I 

70 GOTO 140 : 1 INITIALIZATION IS A SUBROUTINE (BELOW) 
80 DEFINT I-K , N: F$="BLANK ": DIM I , J , AS , L 
90 DEF FN ODD (N)=-(INT (N/2)<>N/2 ): ' RETURNS 'l ' IF ODD 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 

DEF FN EVEN(N ) =- (INT (N/2)=N/2) :' RETURNS ' l ' IF EVEN 
US="% % = #iii## . i##i##" 
1 %---15 SPACES-- -% i-12 DIGITS- ti 
RETURN 
'DISPLAY MENU ROUTINE 
CLS : PRINT TAB(l 9) ;" **** FREQl/BAS ****" 
PRI NT TAB(2 5) ; "0PTIONS :" 
PRI NT" l. ENTER DATA 
PRINT"2. SAVE DATA TO DISK 
PRINT"3 . LOAD DATA FROM DISK" 
PR I NT"4 . ANALYSE DATA " 
PRINT"5 . PRINT/PLOT DATA" 
PRINT "6 , END PROGRAM" 
PRINT "DATA SET IS " ; F$ 
A$=1NKEY$ : IF AS=" " THEN 240 ELSE IA=VAL(A$) 
ON IA GOTO 280 , 370 , 440 , 530 ,1 650 , 270 
GOTO 240 
END 
1 KEYBOARD DATA ENTRY 
CLEAR : GOSUB80 : CLS : PRINT TAB(25) ;" KEYBOARD DATA ENTRY" 
INPUT"ENTER THE NUMBER OF SCORES" ; N 
DIM A(N) , B(N) , C(N) , D(N ) , G(N) 
FOR I=l TO N 

PR I NT "ENTER SCORE " ; ! ;: INPUT A(!) 
NEXT I 
INPUT"ENTER NAME OF DATA SET" ; F$ 
GOTO 140 
' SAVE DATA TO DISK 

380 OPEN"O", l ,F$ 
390 PRINTU , N 
400 FOR I =l TO N 
410 PRINT#l , A(N) ; 
420 NEXT I 
430 GOTO 140 
440 1 LOAD DATA FROM DISK 
450 CLc;AR:GOSUB80:CLS : INPUT"ENTER 
460 OPEN "I" , l , F$ 
470 INPUTU,N 
480 DIM A( N) , B(N) ,C(N) , D(N) , G(N) 
490 FOR I=l TO N 
500 INPUTtl , A(N) 
510 NEXT I 
520 GOTO 1 40 
530 ' ANALYSE THAT STUFF ! 

NAME OF FILE TO LOAD" ; F$ 

540 ' GROUPED OR UNGROUPED ANALYSIS?? 
550 CLS : PRINT "l . UNGROUPED , OR 2 . GROUPED ANALYSIS" 
560 A$=INKEY$:IF A$=" " THEN 560 ELSE A=VAL(A$)
570 ON A GOTO 590 , 1130 
580 GOTO 560 
590 ' UNGROUPED ANALYSIS 

Listing continues 
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• 	 Bring us your problems! 

• 	 We have been servicing the TRS-80 community 
since its beginning in 1978 . 

• 	If there is a product that you think you might 
want, but don't know whether it's compatible, 
give us a call. 

• 	 We can help you get the best performance out of 
your machine. 

• 	 In addition to an exceptional level of service and 
an inten se ongoing research effort to discover 
which products work and work best, we carry a 
large, well rounded inventory. What we don't 
stock, we can usually provide quickly, and with 
the modifications that you want . 

•We have on-site repair and modification facil­
ities and sta ff; and technicians that you can 
rea lly talk to. 

•And expanded capabilities don't stop at double­
sided double-density disks and smoother 
opera ting systems. With Corvus hard disks and 
the Corvus Constellation II networking system, 
the limits we all thought we had are a thing 
of the pa s t. 

• 	 Having supported , altered and literally conquered 
the TRS-80, we are approaching the IBM PC and 
the Corvu s Concept with the same aggressive 
development and support. 

• 	 EBG- your ACCESS TO INFORMATION. 

FOR ORDERING ONLY: 800-621-2141 
STOP IN FOR A CUP OF COFFEE! 

EBG & ASSOCIATES 

203 North Wabash, Suite 2118 • Chicago, IL 60601 

We are a full service microcomputer store specializing in 
TRS-so'", IBM PC™ and Corvus Concept systems. 

Come in or call (312) 782-9750 ,,. 211 

TRS-80/T M T.>ndy Corp. 
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Listing t'Q11ti1we<J 

600 ' THE MEAN 
610 FOR I= l TO N 
620 SUM=S UM+A (I ) 
630 NEXT I 
640 MEAN =SUM/N 
650 PRINT USING U$ ;"UNGROUPED MEAN" ,MEAN 
660 ' THE MEDIAN 
670 GOSUB 680:GOTO 800 
680 'FIRST, MOVE THE DATA INTO ANOTH ER ARRAY 
6 90 PRINT "SORTING " 
700 FOR I= l TO N 
710 B ( I) =A ( I) 
720 NEXT I 
730 ' THEN SORT IT I NTO ASCENDING ORD ER 
740 FLAG=0 
750 FOR I=l TO N-1 
760 IF B(I) >B(I+l) THEN B=B(I) :B(I)=B(I+l) : B(I+l )=B:FLAG=l 
770 NEXT I ' 
780 IF FLAG= l THEN 740 
790 RETURN . 
800 'SORT DONE 
810 '** MEDIAN=MIDDLE SCORE IF N IS ODD 
820 '** MEDIAN=AVERAGE OF MIDDLE TWO SCORES I F N IS EVEN 
830 1 LEVEL II USE RS JUST STICK IN THE DEFINITION FOUND 
840 1 IN LINES 90-100 INTO THE MD EQUATION BELOW ­
850 1 I JUST DID IT THIS WAY FOR READABILITY 
860 MD = FN ODD(N)*B(INT(N/2 ) +1) + FN EVEN (N) *(B (INT ( N/2 )) +B(INT 
(N/2) +l ) )/2 
870 PRINT USING U$ ;" UNGR0QpED MEDIAN",MD 
880 'MODE ')\i 
890 FOR I=l TO N: C(I)=0 
900 FOR J=l TO N 
910 I F A(I) =A(J) THEN C(I)=C(I)+l 
920 NEXT J 
930 NEXT I:C';'0 

Lis tinx t'ollli11ut!j 

=>+=EASY PRO W[Jll~DPRDCE!3SDR=>+= 

:+:FEATURES 
*4 NiY cursor control. Repeat keY. Scro I I inc:i. Machine lan<Jua<Je oPeration. 
>i<Continous i ndicat ion of I ine no., cursor POsition, and ~pd of f il e. 
•Insert/delete character to end of Pira<JraPh. Insert/delete I i ~e or block. 
*Block COPY. Block »ove. Giobil f ind. CoMPressed ASCII data stora<Je. 
*Partial/co•Plete saves to disk or tiPe.Load and insert fro» di sk or taPe. 
*Liu<Je data f i les can be Processed wi th nxt cot1nd. Edit ASCII Basic f il es. 
*UPPer/iower case Printout. PrintQUt separates l i ne at nearest word. 
*Printout of specified I ines to sPeCTfied SPacinCJ, tllcHCJ ins. I ine len<Jth. 
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1 • ,, 
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may input the data from keyboard or 
disk file , a nd it may be saved to disk as 
well. Cassette users , merely delete the 
Open and Close statements and change 
the PRINT# ! and I PUT#! state­
ments to PRINT# - and INPUT#- I , 
respectively. · 

Correlation and Regression 

A correlation is a measure of the re­
lation between two or more variable . 
It can be thought of as an inf rential 
sta tistic, but when we are on ly looking 
at the relationship between t'wo vari ­
ables without inferr ing in formation, it 
is essential ly descriptive. Karl Pearson 
created the Pearson r product-moment 
correlation in the early part o f th is cen­
tury, al though the idea of a product­
moment correlation dates back to an 
1846 article by a French ma n named 
Bravais. 

The standard deviat ion is deno ted 
with a small sigma (o). The Pearson r 
correlation is defined to be : 

" 

or, more conven ien tl y, 

nI(X; Y;)- I(X;JI(Y;) 

y(nI( X ;)' - (IXm) ' ) (nI(Y ;J' - I(IY ;) ' ) 

Correlation between two variables 
can be used to predict behavior ; in th is 
sense it is an inferent ia l statisti c. Let's 
consider two variab les : X and Y. If you 
assume a linear relationshi p ex ists be­
tween X a nd Y, simple matrix methods 
are sufficient to determ ine the coeffi­
cients of the equation Y' = a*X + b. 
The prime (') indicates that the result­
ing Y value is predicted and not a real 
entry in your data sei. The fi tti ng pa­
rameters are called a and b, and regres­
sion is the method of fi nding a and b. 
in the end you have the equation for 
the best-fit line. 

Normally, a method ca lled least 
square? is used in regression. The idea 
behind the method is th is: A distance is 
normally thou&pt of as a positive num­
ber, regardless of direction. If you 
have a mile to walk, it doesn't matter if 
you go north Qr south-direction and 
distance are independent values. We 
~ould like to J1!inimize the distance be~ 
tween the regression line and the data 
points (since they wi ll never all li e on 



COPERNICA MATHEMATICA 


Us rini; con111wrd 

940 'NOW FIND THE MAX OCCURRENCE OF A SCORE (THE MODE) 

950 FOR I=l TO N 

96Q IF C(I)>C THEN C=C(I) 

9J!l NEXT I: L=0 

9$0 FOR I=l TO N 

990 IF C(I) <>C THEN 1040: I IS IT A MODE? 


I1000 FOR J=l TO L: IF SO, IS IT ALREADY USED? 
1010 IF O(J)=A(I) THEN 1040 
1020 NEXT J:' IF SO, THEN GO •.• 
1030 L=L+l:O(L)=A(I): I IF NOT, THEN INCLUDE IT 
1040 lllEXT I 
1050 'NOW DISPLAY ALL MODES IN DATA 
1060 IF L=0 THEN PRINT"NO MODE":GOTOlll0 
1070 FOR I=l TO L 
1080 MOOE=D(I) 
1090 PRINT USING U$;"UNGROUPED MODE",MODE 
1100 NEXT I 
11~0 PRINT : PRINT"PRESS <ENTER> TO RETURN TO MENU" 
1120 IF INKEY$="" ~HEN 1120 ELSE 150 
1130 1 ****** f~ROUPED ANALYSIS ****** 
1140 CLS: INPUT" ENll'~R THE NUMBER OF GROUPS"; NG 
1150 INPUT "USE DEFAULT LIMITS (Y/N)";A$ 
1160 IF A$="N" THEN INPUT"ENTER UPPER AND LOWER LIMITS FOR GROUP 
ING";UP,LOW:GOTO 1190 
1170 GOSUB 680: 1 MOVE INTO B () AND SORT 
1180 LOW=B(l) :UP=B(N) 
1190 SIZE=(UP-LOW)/NG 
1200 'NOW GKOUP THE DATA 
1210 FOR I=l TO NG 
1220 1 Ll, Ul ARE THE LOWER & UPPER LIMITS FOR INTERVAL I 
1230 Ll=LOW+SIZE*(I-l):Ul=LOW+SIZE*I
1240 FOR J=l TO N 
1250 IF A(J)=>Ll AND A(J)<Ul THEN G(I)=G(I)+l 
1260 IF !=NG AND A(J)=UP THEN G(I) =G (I)+l
1270 NEXT J 
1280 NEXT I 
1290 'GROUPED MEAN 
1300 SUM=0 
1310 FOR I=l TO NG \• 
1320 M!DPNT=LOW+(I-i}*SIZE+SIZE/2
1330 SUM=SUM+G (I)*MIDPNT 
1340 NEXT I 
1350 MEAN=SUM/N
1360 PRINT US I NG U$;"GROUPED MEAN.,MEAN 
1370 'GROUPED MEDIAN 
1380 'FIND MEDIAN INTERVAL 
1390 CF=0:MI=0 
1400 FOR I =l TO NG 
1410 IF CF=>N/2 THEN MI=I:GOTO 1440 
1420 CF =CF+G(I): 1 CUMULATIVE FREQUENCY 
1430 NEXT I 
1440 MD=LOW+SIZE* (MI-l)+SIZE*((N/2) -CF)/G(MI) 
1450 PRINT USING U$;"GROUPED MEDIAN.,MD 
1460 'GROUPED MODE 
1470 L=0 :C=0 
1480 FOR I=l TO NG 
i490 IF G(Il>C THEN C=G(I) 
l fi00 NEXT I 
1510 IF C<2 THEN 1580 
1520 FOR I=l TO NG 
1530 IF G(I) <>C THEN 1560: 1 IS IT A MODE? 
1540 L=L+l:' IF SO, THEN INCLUDE IT 
1550 D(L) =LOW+SIZE*(I-l)+SIZE/2:' MIDPOINT OF THE INTERVAL 
1560 NEXT I 
1570 'NOW DISPLAY ALL MODES IN DATA 
1580 IF L=0 THEN PRINT.NO MODE•:GOTO 1630 
1590 FOR I=l TO L 
1600 MODE=D(I) 
1610 ,:r, PRINT USING U$; •GROUPED MODE• ,MODE 
1620 NEXT I 
1630 PRINT:PRINT"PRESS <ENTER> TO RETURN TO MENU• 
1640 IF INKEY$="• THEN 1640 ELSE 150 
1650 'PRINT/PLOT DATA 
1660 CLS:PRINT•l . PRINT 
2. LPKINT 
3. X-Y PLOT 
4. HISTOGRAM OF DATA 
5 . RETURN TO MENU• 
1670 A$=INKEY$:IF A$="" THEN 1670 ELSE A=VAL(A$)
1680 ON A GOTO 1700,1770,1850,1960,140 
1690 GOTO 1670 
1700 ' PRINT DATA 
1710 J=l 

L isfin~ con t11wes 

the line in real applications). 
Since we want to minimize this dis­

tance, could we use rd, where d is 
(XL- XO), and XL is the point on the 
line and XO is the data point? No­
some distances will be negative, effec­
tively cancelling out those that are pos­
itive. We need some way to turn all 
those distances into positive numbers. 

How about d2? That is why this 
method is called least squares; it finds 
the line that minimizes the sum of all 
the distances squared. 

The regression equations must be 
linear in the fitting parameters, but not 
necessarily in terms of the variables. 
Therefore, Y' =a*ex is linear in a, al­
though not in x, and meets our linear­
ity requirement. However, Y' = a•Xb 
+ c is not linear in the fitting parame­
ters a, b, and c. For the general nonlin­
ear case the problem is far more diffi­
cult, and must be solved by iterative 
methods (such as a gradient method or 
the Marquardt optimal neighborhood 
method). 

In the simple linear case with two 
variables X and Y, the regression equa­
tion is Y' = aX + b. The parameter b 
can be found using the equation b = 
(LXY- (LX) (LY)/N)/(LX2-(LX) 2/ N). 
The other parameter, a, can then be 
easily found using a= Ym-b•Xm, 
where Y m and Xm are the means of Y 
and X, respectively. 

Analysis of variance (ANOVA) is a 
special case of regression. In a simple 
ANOV A you have two or more groups 
of data, and want to know whether 
they come from the same population. 
ls there a difference between the two 
groups? There will almost always be 
some difference between the means of 
two groups of experimental data. Even 
when you purposefully collect data 
from the same source, some fluctua­
tion is inevitable. So how different is 
different? 

The answer lies in significance tests . 
No matter how large the difference be­
tween two data sets may be, there is 
always some finite chance that the dif­
ference you are observing is due solely 
to chance, not to some real difference 
in the data source. In significance 
testing, you decide on some level of 
chance at which point you will con­
clude that the two groups are different. 
This is normally called alpha (a). In 
scientific work, a is often chosen to be 
.IO or .05, meaning that if the proba­
bility that the difference observed 
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COPERNICA MATHEMATICA 


U s1it1J.: C'Olllinm'(} 

1720 FOR I=l TO N 
1730 PRINT "SCORE t";I;A(I) 
1740 J=J+l 
1750 IF J >l4 THEN INPUT"CONTINUE";A$:J=l 
1760 NEXT I 
1770 'LPRINT DATA 
1780 J=l 
1790 FOR I=l TO N 
18~0 LPRINT "SCORE i ";I;A(I) 
1810 J=J+l 
1820 IF J >60 THEN INPUT"CONTINUE" ; A$:FOR K=l TO 6:LPRINT" ":NE 
XT K:J=l 
1830 ' FOR 60 LINES OF TEXT ON A PAGE OF 66 LINES 
1840 NEXT I 
1850 'X-Y PLOT OF DATA 
1860 GOSUB 680:'SORT IT IN B() 
1870 LOW=B(l) :UP=B(N) 
1880 SY=47/(UP-LOW+l) :SX=l27/N 
1890 CLS 
1900 FOR I=l TO N 
1910 PX=I*SX 
1920 PY=47-B(I)*SY 
1 930 SET(PX,PY) 
1940 NEXT I:PHINT @0,"DONE"; 
1950 IF INKEY$="" THEN 1950 ELSE 140 
1960 'HISTOGRAM OF PRE-GROUPED DATA 
1970 IF NG=0 THEN 1670:' MUST BE GROUPED 
1980 IF NG>64 THEN 1670:' TOO MANY TO SEE ON SCREEN 
1990 UP=C : 'MAX NUMBER OF SCORES IN G() 
2000 CLS:FOR I= l TO NG 

2010 IF G(I)=0 THEN 2050 

2020 FOR J=4 7 TO 47-G(I) STEP -1 

2030 SET(I*2,J) 

2040 NEXT J 

2050 NEXT I:PRINT@0 ,"DONE" ; 

2060 IF INK~YS= "" THEN 2060 ELSE 140 
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between the groups is due to chance 
is less than . I (I chance in I0) or 
.05 (I chance in 20), we assume the 
data sets a re different. 

Stat isticall y, the null hypothesis is 
the theo ry that there i no difference 
between the groups; it is denoted H0 . 

The hypothesis that there is a differ­
ence between the groups is called the 
alternative hypothesis and is denoted 
Ha. To be more specific, if we letµ , be 
the mean of group I, µ2be the mean of 
group 2, and so on , the hypotheses 
may be summarized with : 

Ho: 11 , = 11: = · · · = 11111 

H,: l1i < >11j for some i, j 


This is a vital approach to in ferent ial 
statistics. Notice that here, as well as in 
the regression stat istic , no re ference is 
made to cause and effect. Inferential 
tatistics such as ANOYA and regres­

sion are concerned only with the corre­
spondence between variable o r differ ­
ences between groups of variables. 

ANOYA uses two independent mea­
sures of variance to determine whether 
the experimental groups are di fferenl. 
One, between-groups variance, is the 
variance of the means between the 
-group . The other, within-groups vari­
ance, represents the variance within 
each group. If the null hypothesis is 
true, then these independent measures 
of variance should be about the same. 
The decision is made through an F test. 

If the groups are differen t, then you 
wou ld expect the between variance to 
be larger than the within variance, 
right? The between variance is di vided 
by the within variance. I f this ratio is 
sign ificantly greater than one, there is 
at least one pair of groups different. 
This F ratio is then looked up in table 
with the within and between variance 
(or calculated with some approxima­
tion), and the probability that thi s ratio 
could occur by chance is given. If it is 
less than your previously chosen level 
of a lpha , then you reject the null 
hypothesis, otherwise you accept the 
null hypothesis. 

Significance tests are used with all 
sorts of inferential statistics . They can 
be used to determine whether two or 
more groups of data are different (for 
example, the t test and ANOVA), if 
there i a ny improvement in a regression 
by including additional variables, or 
whether a model describes a set o f data . 

We'll continue this discussion next 
mon th.• 
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3 Easy Steps 

To Better Computing 


1. Find the LOAD 80 dealer nearest you. 
2. Visit his store. 
3. Buy LOAD 80. 

Once you discover how much time and money you can save using LOAD 80-and just 
how easy it is to use-you may never want to keyboard another program as long as 
you live. 
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FEEDBACK LOOP by Terry Kepner 

il:=~::::::=:;;:;::;a Any subsequent information sent to the 

1 can't make backups with my single­
drive Model!. The system works fine 

in all other modes, even passing the RS 
Stress Test. But, it will only complete 
some of the Floppy Doctor tests. 

Radio Shack recommends I buy a 
head-cleaning kit. I don't know if this 
will work since the reference manual 
doesn '1 say anything on this. I've cleaned 
my disk drive's head using a casseue 
head cleaner, bur this didn't help. 

Radio Shack chatges $30 to clean and 
align the head. If that doesn't work, it 
will then cost another $120 to change 
the head. Should I spend this kind of 
money when I can buy a non-Radio 
Shack disk drive for about $260? 

A.M. 
Egg Harbor, NJ 

Un fortunately, you don't mention 
which Floppy Doctor tests your drive 
failed. (Please, if you have a question 
for Feedback Loop, tell me what your 
system has on it, what modifications it 
has, what tests you've given it and how 
it fared on them, and your phone 
number o I can call you if I have ques­
tions.) 

The fi rst step is getting a disk-drive 
head-cleaning kit. Even if it doe n't 
cure your problem, it does prevent de­
bris bui ldup on the drive head, which 
can damage both the head and any di k 
you put in the drive. 

The second step is to have your drive 
aligned and tested. Spending $30 to 
have the drive checked is much cheaper 
than buying a new drive, no matter 
what the ource. (One of my drives be­
gan exhibiting the same symptoms you 
mention; the problem was a loose drive­
head alignment screw.) 

Finally, if the drive needs the head re­
placed, the decision on whether to buy a 
new drive or repair the old one is up to 
you. I'd buy a new drive and repair the 
old one later. That way I'd have a two­
drive sy t m. If you can't afford both, 
keep the old unrepaired drive for 
mergency use. 

I 've made several unsuccessful at­
tempts to get a mailing list of Model I 
and II I users. I've talked to different 
Radio Shack Computer Stores, and 
have even tried the head office in Texas. 

My reason for wa111ing the mailing 
list is to marker a personnel accounting 
package I 've wriflen. I need about 1,000 
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itself cannot generate the code required . 
In Basic, you could use the CHR$(x) 
command to send the proper codes to 
the printer via the LPRINT command. 

printer would be printed in the empha­

L~~z=~~~~~~;;~=~~ sized mode, until the printer is turned 
.-----------------, off or the escape code is sent again 

Problems 

and 


Solutions 

f---------~~~~-----t 

names and addresses, and I'm willing to 
pay for them. 

H.S. 
Dun woody, GA 

You're not the only one who wants a 
list of TRS-80 owner ! Practically every 
company marketing TRS-80 software 
would love to get hold of the Tandy 
mailing list. Tandy regards its list as se­
cret information and won't release any 
of the names they have. 

Your best ources for names are the 
magazines. Most magazines, this one 
included, have contracts with agencies 
to sell sections of their sub cription Ii ts 
at reasonable prices, genera lly around 
four to six cem an address in batches of 
5,000. For more information, contact 
Qualified List Inc., 20 Maple Avenue, 
Armonk, NY 10504, (914) 273-3353 . 
They handle all the Wayne Green Inc. 
mailing lists. 

I have a TRS-80 Model JI, an Epson 
MX-80 primer, and Scrip ·ir . 1 can 'r 
get the primer to print in the e111pha­
sh;ed 111ode. 

I've sent letters to both Radio Shack 
and Epson A merica, and it seems that 
they can't help me. 

H.J. 
Skokie, IL 

Your main problem is the word pro­
cessor . The Epson can be made to print 
in the emphasized mode by sending it 
the escape code, followed by the code 
for emphasized printing. While the 
TRS-80 Model 11 can easily transmit 
any code general d by Scripsit, Scripsit 

followed by the code to turn off the em­
phasized mode. 

My best suggestion is to boot the 
Model II into Basic, send the escape 
code and emphasized print code using 
LPRINTCHR$(27"E"), then reboot 
the Model II with Scripsit. You should 
get the emphasized print mode. 

I have a TRS-80 Color Computer. 
This computer has a facility built in for 
renumbering, bur no merge. Can you 
persuade one of your readers to pro­
duce a merge program? To my knowl­
edge, no one has produced one over 
here. 

E.S. 
Largs, Ayshire, Scotland 

You chaps overseas are in a rather 
difficult position. Normally I'd refer 
you to the ad in the magazine, but try­
ing from America for shipment over­
seas can be a real bear . Customs messes 
things up, and packages sent surface 
mail take months to arrive (if ever). 
Since most American companies aren't 
familiar with these procedures, overseas 
customers end up the losers. This being 
the case, is there someone who knows 
of a Scottish or English source we could 
refer E.S. to? (A Color Computer 
merge program will be published in 80 
Micro oon.-Eds.) 

In September I incorrectly stated 
that Weather Forecaster in Instant 
Software' Climate Comp package 
(#03 I6RD) can be used on a cassette 
y tern . When originally released by 

Instant Sol'tware, the program was 
cassette based and didn't use data 
files. But when it was converted to 
disk, it wa rewritten to use the same 
data files as its sister program, 
Weather Plot. Because of this it can 
no longer be used on a cassette­
based computer system. 



WE WILL NOT BE UNDERSOLD 

SOFTWARE APPLE SOFTWAJU: COMPUTERS 

CALIFORNIA COMPUTER SYSTEM 
Mainframe 2200a $485.00 
Z-80 CPU 2810a $265.00 
64K RAM 2065 $569.00 
Floppy Controller 2422a $359.00 
ZENITH 
Z-89 48K CAU 
Z-90 64K CALL 
Call For Prices On The Complete Zenith Line 
CASIO FX702P Pocket Computer $179.00 
Sanyo MBC 1000 64K CALL 
Call For Prices On Complete Sanyo Computer Line 

PRINTERS 

NEC 7710 Serial $2395.00 
NEC 7720 KSR $2749.00 
NEC 7730 Parallel $2395.00 
NEC 3510 Serial $1850.00 
NEC 3530 Parallel $1850.00 
NEC 8023 Dot Matrix 1 OOcps $539.00 
Olivetti DY211 Letter Quality 

Daisy Wheel Printer $1095.00 
Parallel Only $995.00 

Epson MX-80 CAU 
Epson MX-80FT CALL 
Ep'son MX-100 CALL 
IDS 560 CALL 
IDS Prism 80 CAU 
IDS Prism 132 CAU 
Okidata Microline 80 CAU 
Okidata Microline 82A CAU 
Okidata Microline 83A CALL 
Okidata Microline 84 CAU 
Centronics 739 $675.00 
Datasouth 180 cps CALL 
Zenith Z ·25 150 cps CAU 

MICROPRO 
Words tar 
Mail Merge 
Spell star 
DataStar 
Calcstar 
Supersort I 
VISICORP 
VisiCalc 
VisiTerm 
VisiDex 
VisiPlot 
VisiFile 
VisiSchedule 
VisiTrend/Plot 
VisiPac 
MISCELLANEOUS 
Micro Courier 
Screen Director 
Executive Briefing Syslem 
Supercalc 
Personal Filing System 
PFS Report Writer 
Word Handler 
CP/M Power 
ENTERTAINMENT 
Wizard and Princess 
Twerps 
Beer Run 
Zork I, II 
Deadline 
Chop Lifter 
Pinball 
Cannonball Blitz 
Knights of Diamonds 
Midnight Magic 
Wizardry 
n me Zone 
Tuesday Moming Quarterback 
Oush, Crumble & Chomp 
Datestones of Ryn 
Morlee's Tower 
Star Warrior 
Snack Attack 
Star Btazer 
Kabul Spy 
Cycled 

MICROPRO 
Wordstar 
Mailmerge 
Customization Notes 
Spellstar 
Datastar 
Calcstar 
MICROSOFT 
Basic Interpreter 
Basic Complier 
Fortran 80 
Cobol SO 
DATA BASE 
FMS80 
dBase II 

$239.00 
89.00 

$359.00 
$239.00 
$199 .00 
$199.00 

$349.00 
S389.00 
$499.00 
$695.00 

$595.00 
$599.00 

NEW! IBM PC SOFTWARE NEW! 

INFORMATION UNLIMITED 
Easy Writer S289.00 
Easy Speller $149.00 
Easy Filer $319.00 
VISICORP 
Vislcalc 256K $199.00 
VisiDex $199.00 
VisiFlle $229.00 
VisiTrend/VisiPlot $229.00 
MICROPRO 
Words tar $239.00 
MISCELLANEOUS 
Supercalc by Sorcim $229.00 
Superwriler by Sorcim S289.00 
Home Accountant Plus $139.00 
ENTERTAINMENT 
Deadline $39.00 
Temple ol Apshai $29.00 
Curse ol Ra $15.99 
Call For More IBM Software And Accessories 

DISK DRIVES 
CCI 100 for the TRS-80 Model 1 
5y, 40 track S299.00 
CCI 189 for lhe Zenith Z-89 
5y, 40 track $379.00 
CORVUS SM with Mirror $3089.00 
CORVUS lOM with Mirror $4489.00 
CORVUS 20M with Mirror $5389.00 
CORVUS Interfaces CALL 
RANA SYSTEMS add-on Disc Drive for the Apple II 
Elite One 40 Track CALL 
Elite Controller CALL 
Elite Two 80 Track CALL 
Elite Three 80 Track double-sided CALL 

DISKE'rl'ES 

APPLE ACCESORIES 

ADVANCED LOGIC 
Add-Ram 16K Card 
Z-Card CP/M lor the Apple II 
Smarterm 80 Column Board w/Softswitch 
The Synerglzer 
All of the above plus "The CP/M Handbook" 
Z-80 Card by Microsoft 
16K Card by Microsoft 
32K Card by Saturn 
Keyboard Enhancer II by Videx 
Videoterm by Videx 
Game Paddles by TG 
Joystick by TG 
Numeric Keypad by Keyboard Co. 
ALF 9 Voice Board 
ALF 3 Voice Board 
System Saver by Kensington 
Versacard by Prometheus 
8088 Card by Coprocessor 
Microbuffer II 16K w/ graphics 
Mlcrobuffer II 32K w/graphics 
APPLE INTERFACE CARDS BY CCS 
Serial Asynch . #7710 
Serial Synch.#7712 
Call for other CCS cards 

$199.00 
$89.00 

$149.00 
$199.00 
$189.00 
$159.00 

$199.00 
$79.00 

$199.00 
S169.00 
S199.00 
$259.00 
$239.00 
$539.00 

S219.00 
S129.00 
$169.00 
$!99.00 

$115.00 
$75.00 

S169.00 
$59.00 

$29.00 
$28.00 
$28.00 
S26.95 

$39 
$24.95 
$24.95 
S29.95 
$29.95 
$32.00 
$45.00 
$79.00 
$24.95 
$24.95 
$15.99 
$15.99 
$31 .99 
$23.95 
$24.95 
$29.95 
$23.95 

$99.00 
$225.00 
$249.00 

$545.00 
$319.00 
$159.00 
$199.00 
$125.00 
$259.00 

$49.00 
$49.00 

$139.00 
$159.00 
$229.00 

$75.00 
$229.00 
$789.00 
S259.00 
$299.00 

S139.00 
$149.00 

Maxell 5'/• single side 
Maxell 8 single side 
Maxell 5'1• double side 
Maxell 8 double side 
BASF 5'1• 
BASF8 
Verbatim 5y, 
Verbatim 8 
Wabash 5'/• 
Wabash 8 

$39.00 
$49.00 
$45.00 
$55.00 
$26.95 
$36.00 
$26.95 
$36.00 
$24.95 
$29.95 

IBM PC ACCESSORIES 

64K Card by Microsoft $435.00 
Joystick by T & G $49.00 
128K Card $579.00 
192K Card $629.00 
256K Card $699.00 
Combo Card by Apparat $249.00 
Call for more IBM PC add-ons 

For fast delivery, send certified c hecks. money 
orders. or call to arrange direct bank wire 
translers . Personal or company checks require 
one to three weeks to clear . All prices are 
mail order on ly and are subject to change 
without notice. Call for shipping charges. 

MONITORS 

Amdek 12" B & W $109.00 
Amdek 13" Color $329.00 
Sayne 9" B&W $135.00 
Sanyo 9" Green $140.00 
Sayno 12" B&W $179.00 
Sayno 12" Green $189.00 
Sanyo 13" Color $359.00 
Zenith 12" Green $95.00 
Zenith 13" Color $339.00 
Electrohome 13" HI-RES 

Color Monitor $829.00 
Electrohome 13" Color $349.00 
Electrohome 12" B&W $179.00 
EJectrohome 12" Green $189.00 
EJectrohome 9" B&W $149.00 
Electrohome 9" Green $159.00 

SPECIAL OF THE MONTH 
RANA SYSTEMS 
add-on disk drive for Apple II 
Elite One 40 track CALL 

TERMINALS 

ADDS Viewpoint $495.00 
Zenith Z-19 $679.00 
Televideo 910 $595.00 
T elevldeo 925 sns.oo 
Televideo 950 $969.00 

TELECOMMUNICATIONS 

RAM 

16K Ram Kit for Apple II : TRS80 $17.50 
200 nano seconds. 4116 chips 

Prentice Star Modem 
Novation Cat Modem 
Novation 0-CAT 
Novatlon AUTO-CAT 
Novation APPLE CAT 
Hayes Smart Modem 
Hayes Micro-Modem 
Hayes Chronograph 

$129.00 
$139.00 
$149.00 
$199.00 
$299.00 
$249.00 
$295.00 
$225.00 

Th~OR£!~HE1!!!!>P 

. 420-438 Rutherford Ave., Dept Ml 11 , Charlestown, Massachusettes 02129•Hours 9 AM - 9 PM (EST) Mon.·Fri. (Sat. till 6) TWX· 710-348-1796 Massachusetts Residents call 617/242·3361 

Technical information call 6 17/242-3361 .,, 100 Massachusetts Residents add 5% Sales Tax 
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I've just purchased a used Model I 
and I 'm enjoying it tremendously, ex­
cept for its infamous RF! problems. ls 
there any way to reduce the hash this 
machine generates? 

P.S. 
Hammond, IN 

Just a few months ago I saw a letter 
from a computer user in the Nether­
lands who described what he did to 
eliminate the RFI on his Model I. He 
built a wire cage, using quarter-inch 
grid wire to fit around the expansion in­
terface and the keyboard (leaving a gap 
for the actual keys of the keyboard). 

The cage is soldered together , with 
the top piece soldered only at the back 
(so he can remove the computer from 
the cage if he wants). All the cables that 
leave the cage (power cords and video 
cable) are wrapped, several time , 
around ferrite core rings, while each in­
terface cable (printer, disk drives, and 
so on) passes between two ferrite bars 
that are bolted together and grounded 
to the cage. The cage itself is connected 
to ground. This contraption forms a 
Farraday cage that grounds out a ll RFI 
generated by the computer. The creator 
of this box says it eliminated a ll the RFI 
produced by his computer. If you try 
this, let me know how well it works. 

The Color File Program Pac for the 
TRS-80 Color Computer is a powe1ful 
data-base manager. The only drawback 
to the program is its inability to formal 
printed output. I tried to read the orted 
data tape, bur failed. Fort Worth told 
me rhat all tape output is in machine­
language compacted form and cannot 
be accessed in Basic. Could you, or a 
reader, supply a machine-language pro­
gram (to be POKEd in) that would read 
the Color File tape output into a Basic 
program? 

R.L. 
Davenport, IA 

I don't have that particular Program 
Pac, so I can' t help you. ls there anyone 
out there who can help? 

My first problem has to do with a 
specific commercial program. After the 
program loads once or twice that area 
on the tape seems to wear out. The next 
time I load in that area, the tape loads 
perfectly until the very end, then beeps 
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and the memo1y size question appears. I 
have a Model /, but no amplifier o I 
listen to the sound with an earphone. 

My second problem involves my 
CRT. Wherherit'sonoroff,pluggedin 
or not, at times it emits a loud crack­
ing noise. 

A.R. 
Chicago, fl 

There arc two possible reasons for 
your CRT problem, one of which is 
known as Corona discharge. The insu­
la tion around your C RT's high voltage 
lines on the tube itself is a llowing a 
slight voltage leakage. As you use your 
CRT it builds up a static charge. At in­
tervals, depending o n the humidit y, this 
cha rge is released, much in the same 
way that lightning discharges the static 
bu ildup in storm cloud . This discharge 
occurs only when the unit i on. It can 
be dangerous as it indicates the insula­
tion inside the case is breaking down. 
Take yo ur CRT to a tv repair hop and 
have a technician determine how serious 
the problem is . 

The other possible answer is tha t the 
crack ing noise is caused by the expan­
ion and contraction of the plastic case 

of the CRT as the unit warms up when 
you turn it on and cools down when you 
turn it off. Thi is mo t pronounced 
when you have heavy items such as 
book or hardware on top of the case. 
The noises can occur qui te a wh ile after 
you've turned the unit off. If you have 
items on top of your RT, take them 
off and ec if that stops the noise. If 
you're not sure, take the unit to the 
repair cemer and have a technician 
check it out. 

There arc two possible sources of 
your problems with the commercia l 
tape. The first i your tape recorder. As 
you use it, a slight magnetic charge 
builds up on the tape head. This charge 
acts like a tin y magnetic eraser. It i. n't 
powerful enough to completely erase 
the signal on the tape, but each time a 
program is loaded, the charge degrades 
the signal quality . After several passes 
the compULer "sees" a dirty, unread­
able signal, even though it may sound 
okay to you. The only solution is to use 
a tape-head demagnetizer on your tape 
recorder at frequen t interva l. , once a 
month for xample. If the disappearing 
program effect only shows up when you 
use that company's tapes, then this 
shouldn' t be the problem, although 
regular tape-head cleaning and demag­

netizing is still a good idea. 
The other possibility is that the tapes 

used by that company are of poor quali­
ty. I know of a software house that once 
purchased 10,000 cassettes from an 
overseas source at a very nice price. Un­
fortunately, the tape material was not as 
represemed in the ads, and microscopic 
pieces of the magnetic material actually 
naked off the mylar tape base as the 
tape was used. The tape worked just 
fine when Quality Control tested it, but 
after the customer used it several times, 
the program failed to load . They had to 
throw away the tapes and find another 
source. 

If the company is having the same 
problem with their tapes, your best so­
lut ion is to transfer the program to a 
tape of your own . If you can't do this, 
contact the company about the defec­
tive tape. In any case, check your tape 
recorder first; that is the mo t likely 
trouble spot. 

I use a Digital Equipment Corpora­
tion Decwriter II (L A-36) on my 
TRS-80 Model I, Level II, via Electron­
ic System 's Serial 1/0 Board. The prob­
lem is with the ASCII character set used 
by this dot-matrix printer. I would like 
to convert it to print out Radio Shack's 
character set, including the graphics 
blocks. Can thi be done by changing 
the character-generator chips? I am not 
electronically knowledgeable. 

D.M. 
la Grange, IL 

This question took many phone calls 
to several different branches of DEC 
across the country, but the answer is 
yes , it can be done, but probably not by 
you. The chief engineer in charge of the 
LA-36 project lab told me that a ll you 
need to do is replace the present charac­
ter generator chip in the LA-36 with one 
containing the characters you want. 

Unfortunately, neither he nor I know 
o f a source of EPROM chips that a l­
ready contain the TRS-80 characters. 
He says the ROM chip used in the 
LA-36 is a standard chip (although by 
today' s standards it's an old chip de­
sign), with many different manufactur­
ers supplying a pin-compatible alterna­
tive. To design your own character fo nt 
requires an intimate knowledge of the 
working codes used by the LA-36 and 
the character-generator chip, which is 
not a job for a novice. He did say that if 
someone were to come up with a re­
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placement EPROM for the LA-36, 
there would probably be a good market 
for it as the number of LA-36 printers in 
the used market is increasing rapidly. 

l asked him about the belt/ pulley 
combinat ion, and he said that changing 
the number of teeth on the pulley 
(which also mean changing the belt) 
will affect the speed of the print head as 
it scans aero s the paper (and will also 
change the character spacing), but it 
isn't necessary if you only want to 
change the character font. l f you want 
to change to a compressed character 
font, contact the neare t DEC office for 
in formation on their special project 
lab, which should be able to help you 
for a reasonable cost. 

Do you know where we can purchase 
a Scrinput, as they are no longer avail­
able from A CR? 

E.S. 
S. Blue Hill, ME 

When wnung about compan ies, 
please include th ir full name and ad­
dress with your letter (the first A R I 
found in lorida and sells marine nav­
igation equipment). l f you're writing 
about a program that' no longer 
available or needs modifications, plea e 
tell me what the program does and the 
computer for which it is de igned. 
(There's no n ed to describe popu lar 
programs such as VisiCalc, Scripsit, 
Electric Pencil, and the like, but do tell 
me which machine it's for.) 

Scrinput, I eventually discovered, 
was a Model l machine-language pro­
gram that took information from the 
creen and put it into your Ba ic pro­

gram. It wa originally a product of 
ACR Consu ltants in Indiana. John 
Acres, the manager of ACR, decided to 
temporarily cease the marketing of 
Scrinput because of other business com­
mitments. Scrinput Plus will have been 
released by the time this column ap­
pears. It has a new 90-page manual and 
retails for $49. It is now sold by Elec­
tronic Display Technology, 3200 Polar­
i , Suite 3, Las Vegas, V 89102, (702) 
362-6877. 

Normally the Model I power trans­
formers produce a soft ac hum. Occa­
sionally the hum becomes a loud buzz. 
What is causing this? Is there a poten­
tial for damage to the circuitry? What is 
the cure? 

Also, how can I connect one of the 

stand-alone video monitors to the video 
socket on the keyboard? 

K.S. 
Anaheim, CA 

The power supply hum is caused by 
the laminations inside the transformer 
being vibrated by the 60 Hz power field 
corning from the electric company. Oc­
casionally, the field wi ll be depleted or 
increased by the turning on or off of a 
heavy power motor ( uch as a refriger­
ator or ai r conditioner). This nuctua­
tion causes the laminations inside the 
transformer to shift lightly, ometimes 
increa ing the distance bet ween the 
lamination , sometimes decreasing the 
di tance. If the distance increa e , the 
hum gets louder. This is most noticeable 
on the older units. It is completely 
harmless. There i no cure other than 
replacing the unit with a newer one that 
might not make as much noi e. 

The an wer to you r econd que tion 
can be found in the eptember I 980 is­
sue of 80 Micro in Dennis Kitsz's col­
umn 80 pplication . 1 f you don't have 
that i ue look on page 97 of Dennis 
Kit z's book The Custom TRS-80, IJG 
Cornput r Services, 1260 W. Foothill 
Blvd., Upland, CA 91786, (714) 
946-5805 . It retails for $29.95. 

I have several questions. I ve heard 
about a new type of mini-floppy disk 
drive that is about to be released that 
will increa~e the storage capacity of a 
5 0-inch floppy to 5 Mb. It's supposed to 
use some sort of vertical or depth read­
ing and writing rather than the swface 
method now used. What's the sto1y? 

I 've also heard about a new dot-ma­
trix printer due out early next year that 's 
supposed to have a 20-by-25 print head, 
operate al 160 cps, and cost under $700. 
Heard anything about it? 

There is a company called Irwin In­
ternational that makes a Model 510, 
JO-megabyte, hard-disk drive thar uses 
a plug-in tape cartridge about rhe ize of 
an audio cassette for back-up. It's sup­
posed to take eight minutes to back up 
10 megabytes. The lack of cheap, reli­
able hard drive backups has been a ma­
jor drawback, so why haven't we seen 
or heard about these drives? Is anyone 
working on an inte1face for the 
TRS-80? J'm surprised this drive wasn '! 
on the market long ago! 

On page 228 of the TRS-80 Model 111 
reference manual, there's a page ofspe­
cial effects the Model Ill user is sup­

posed to be able to get by using rhe 
shift, down arrow, and another letter. 
With my computer (purchased March 
1981) none of these work. I tried them 
at the local computer center and they 
didn't work there either. They tele­
phoned Tandy who told them it would 
be.fixed in early 1982, and 1 could get a 
cheap fix al that time. Still, the newer 
machines don't seem to use them either. 
Do you know what the sto1y is on these 
junctions? 

When 1 turn up the brightness on the 
Model /fl monitor I get strange lines 
across the screen, sloping downhill to 
the left. They are close together at the 
top of the display and about an inch 
apart at the bottom. What are these 
lines and whal can be done to eliminate 
them? 

last, but not least, my latest version 
of Scripsit (version 3.2) for TRSDOS 
1.3 does wierd things. Mostly, it works 
fine, but if I fly to load a file that isn't 
on the current data disk, Scripsil 
crashes. Tandy's customer service tells 
me that this isn't supposed to happen 
and that somelhing is wrong with my 
copy of Scripsit. I've tried two other 
copies (not my backups) and they all did 
the same thin . A friend's Model lll, 
about the same age as mine, does the 
same thing, but the ve1y same copy of 
Scripsit runs just fine in a newer com­
puter. If that's not enough, the 
TRSDOS 1.2 version of Scripsit runs 
just fine! Any ideas? 

R.T. 
Denver, NC 

1 cah't answer your first two ques­
tions. Several years ago Electronics 
magazine had a brief article on the pos­
sibitity of depth-reading disks. The arti­
cle concluded that while it was possible, 
technology had not yet reached the 
point of making it economically feasi­
ble. That is the last l 've heard of the 
technique until you mentioned it. Does 
anyone else have an answer? 

The reason you haven't seen or heard 
about the Irwin hard drives is that they 
haven' t been on the market very long. 
They were introduced to Original 
Equipment Manufacturers (OEMs) in 
November 1981, and the controller 
board for the drives was released in 
April 1982. The marketing repre en­
Lative told me that there are several 
companies working on an adapter for 
TRS-80s. 

Irwin International , 2000 Green 
Road , Ann Arbor, Ml 48105, (313) 
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They are present on Model I, II , Ill ,663-3600, actually has three hard-disk and holding the shift, down arrow keys 
drives, the 510, the 516, and the 416. while pressing an alphabetic key results and 16 computers. The only way to get 
The 5IO is a I0-megabyte (formatted) in the numerical sequence number of rid of them is to turn the brightness 
hard-disk drive that uses 3M DC-100 down until the lines just barely disap­that key being returned to the keyboard 
tape cartridges for backup (it takes driver. pear, then adjust the contrast control 
about eight minutes, as you mentioned Sh ift, down arrow A returns the for the best clarity. 
in your letter). The 516 is a 13 .2 Mb val ue 1; shift , down arrow B returns 2, Your Scripsit problem sounds like a 
(formatted) version of the 510. The 416 and so forth. Since the keyboard driver problem with your DOS, not Scripsit. 
is a 516 without the tape cartridge back­ echoes your keystrokes to the video, Since several different copies of the pro­
up. The 510 costs $2,750, the 516 costs these values are sent to the video. And gram are involved, and several different 
$2,990, and the 416 costs $1,900. The ince the video interprets any values computers, problems with the program 
controllers for the drives are purchased below 32 as control codes, funny things or problems with the hardware should 
separately and cost $975 for the 500 can happen rather than the expected be eliminated. 
eries, and $695 for the 400 seri es. There In March of 1981 , TR£DOS 1.3 wasfunctions. 

are host adapters for the S-100-bus released. It had a few bugs . Because youControl M is a line feed, the cursor 
computers that cost $400. So, if you buy bought your computer in March, youjust moves down one li ne, and control 
a 516 with controller, it ' ll cost you probably have a nawed TRSDOS 1.3 .W converts the screen to 32-characters­
$3,965 plus shipping. And you' ll have If, when you boot up your DOS, youper-l ine mode. To get most of these 
to build your own host computer see a release date earlier than June 1981 ,special funct ions to work, they must be 
adapter, since none of the companies DOS needs to be updated. Updatedaccessed from a program using the IN­
involved in developing adapters for KEY$ routine. The technician also told copies of TRSDOS 1.3 are avai lable at 
TRS-80s have fi nished yet. me tha t whi le there was a problem in your local computer store. If the prob­

lem isn't with yo ur DOS , I'mI called the local Tandy Computer earl y production with the ROM C, it 
Center and talked with the technician ha been fixed, and you can get a new stumped.• 
about your special effects problem. The ROM C installed for $20. Send any questions or problems dealing 

with any area of TRS-80 microcom­shift, clown arrow combination is sup­ The next problem is video icliosyncra­
po ed to be a substitute for Radio cy. The lines you describe are created by puters to Feedback Loop, 80 Micro, 80 
Shack's missing control key. Pressing the video circuit ry in the computer. Pine Street, Peterborough, NH 03458. 

TRS-80 Model I is alive and well at the Micromint. 

We still have the expansion interlaces you need! 


Disk-80 
Expansion Interface 

As featured in Ciarcia's Ci rcuit Cellar 
Byte Magazine, March 1981 

Reviewed in March '82 "80 Microcomputing" 

DSKOI Disk· SO Expansion lnter1ace 
Wllh 32k RAM A & T .$330 .00 

DSK02 Oisk·SO Expanstion Interface 
wilh 32k RAM & Printer Port 
A & T. . .. 380.00 

DSK03 Disk·SO Complete Kit wilh 
32k RAM & Printer Port . . . 275 .00 

DSK04 Disk·SO Bare Printed 
Circuil Board ...... .. 48 .00 

DSKOS Printer/ Power Supply 
C1rcu11 Board . 16.00 

To Order: Call Toll Free: 1·800-645·3479 
(In N.Y. State Call: 1·516·374·6793) 
For Information Call: 1·516-374·6793 

MICROMINT INC. 
917 Midway 
Woodmere, N.Y. 11598 

486 • 80 Micro, November 1982 

The Oisk·80 Expansion Interface is the 
perfect peripheral fo r converting your TRS-80 
Model I into a professional computer system. 
The Disk·BO controls up to four 35 to 77 track 
mini-d isk drives, and contains a hardware data 
separator whic h subs tantially increases the 
reliapi lity of data transfers. Attaches to the 
CPU/Keyboard connec tor and comes complete 
with mini-disk contro ller, 32K expansion 
memory, power supply, optional Centronics 
compatib le printer port , real time clock and 
bu f fered bus expansion connector. 

"Reviewing Disk·80 is almost incongruous, 
because any comments can be summarized 
wi th the sentence, " It works ." Dennis Bathory 
Kitsz. 80 Microcomputing. March 1982. 

All interfacesare RadioShack hardware and 

software compatible and carry a60 day war · 

ran1ee inc luding parts and labor. 

All unils include user's manual. power sup· 

ply & auxi lia ry TRS·BUS connector lor lul ure 

expansion. 


Dealer Inquires Invited 
N.Y. State residen ts please add appropriate sales ta" 

Comm-80, 

As featu red in Ciarcia' s Circui t Cella r 
Byte Magazine, May and June 1980 

The COMM-BO is the only interface you 
need to turn your TRS·80 Model I into a 
time shari ng terminal with provisions for a 
printer. The COMM·80combines the most 
used featu res of the RS expansion in ter· 
face in a low cost uni t containing a bui lt-in 
RS·232·C interface, a fu ll 8·bit paralle l port 
and a 40 pin bus connector for future 
ex panstion. Termi nal software is included 
at no ex tra cost. 

• 	RS·232·C Serial output port (50·19200 baud) 
wi1h standard 0825 connec1or . 

• 	Cen1ronics compatible paralle l printer port (34 
pin) 

• 40 pin card edge connector lor bus expansion 
• 	Connects directly to CRT terminals. modems. 

prin1ers . other computers . 
• 	Includescase. power supply & interconnecling 

cable. 

CMOl COMM-80 Serial/Parallel 
110 Interface A&T ......... S150.00 

TRS·80 Is a trademark of Tandy Corp. .,.. 117 



IT'S MORE FU N THAN A THREE-RING CIRCUS 


~ 


EDUCATIONAL 
l;f. FEATURES * 
EXPANDS CREATIVITY 


DEVELOPS KEYBOARD SKI LLS 

G EOGRAPH ICAL QU IZZES 


MATH AND WORD GAMES 


l;J.

'* * \JouR CHILD WILL:: ~;~:VATED 
for hours with your gift of the 60 programs in 

Computer Carnival. Tests of skill , haunted houses, 
mazes, wizards and dragons are al l a pa rt of this LARGE READABLE TYPE 

funhouse book. W ritten in TRS-80 * Level II Basic. SPIRAL Bl DI G 

Author Richard Ramella creates many characters, from the * SHORT, EASY-TO-TYPE 
PROGRAMS * mysterious Sugar Louie to th e mystical Madam Zelda, as he 

READY-TO- LOAD CASSETIE 
takes your ch il d through his arcade of games, graph ics and OF THE LONGER LISTINGS 

quizzes. A D 

~ 'Carnival Companionr" is a 30-m inute cassette * MORE 
\!JJ.J..:J.:ilJ ' of the longer listings w hi c h el imin ates the~ 

I~ \aggravation of typ ing and sea rch ing for errors, 
WJ.r\.!J. leaving more tim e to spend on the midway. Order now 

oil Free 1-800-258-5473 fo r your credit to receive Computer 
rd order. O r mail you r order w ith pay­ Carnival in tim e for Package pri ce : 
nent or comp lete cred it card informa ­ $24.97 the holidays.tion plus $2 shipp ing and hand l ing to : 

Wayne Green Inc. D COMPUTER CARNIVAL ci nd CARN IVAL 
Attn: Boo k S<Jles 

COMPANION CC7389 $24.97 
IJeterborough, H 03458 

COMPUTER CARNIVA L (book only) BK7389 $16.97 
(Include $2 .00 per ordt' r io r shipp ing and hand ling charge>.) CC11

D Pciymen t c•iic lo>t'd D ,\1 ( D VISA D 1\rnEx 

l\l ll fl'> ___ MCB.mk# _ 

t\d rl1 P:..., ~Ci t y _ _ ____ _ 

http:informa�$24.97


Got your boots and flash­
light? Got your wits about 

you? 
This may seem like an ordi­

nary fun house, but there are lab­
yrinths and excitement ahead. 
Wait here in the darkness as I tap 
three times on this panel and 
twist the raven's wooden head. 
Ah, it worked, the panel opened. 
Now for some adventure. 

The program listings ahead 
will run on the Color Computer 
and on the Model I, Level II 
computer. 

SERIAL 
Well, this isn't too dangerous 

unless you get close to the screen; 
it's a serial. 

Movie serials aren't made 
these days, though they are 
shown on television now and 
then. 

A movie serial is an adventure 
story told in 10-15 chapters, each 
running about 20 minutes. The 
idea is to show a chapter each 
week so people come back to see 
what happens. There is a lot of 
fighting, though no one ever 
seems to get hurt. At the end of 
each chapter the heroine or hero 

The Key Box 

Model I and Color Computer 
4KRAM 
Cassette, Disk or Color Basic 

FUN 
HOUSE 

by Richard Ramella 

ADVENTURE 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 

Serial 

REM * SATURDAY SERIAL * 
CLS 
DATA THORDAL , DR , WI SE , BRET , SUSAN,THE STENTORIAN 
DATA H~STER HEX , THE RED BOMB , CAPTAIN BLAIR,JOHNNY 
DATA VERA VALIANT , EARS MALONE , MASCOT MUGGS 
DATA EARTH ORBIT , HEADQUARTERS , PLANET Q, SIMOLEA , RANDOM RANCH 
DATA GROTTO OF GREED , DISTANT CITY , CLOUD REFUGE 
DATA THE NEWSPAPER OFFICE , THE HOSPITAL , MOUNT VESUVIUS 
DATA DINKEYVILLE , PRISON OF PRIDE , PERDITION PLAN 
DATA TOM ' S RANCH,POISON CITY , ACCIDENT 
DATA FORMULA , STOLEN X-RAY , MISSING MICROCODE , PLANS 
DATA POPGUN , MASK , JET GLIDER , INVISIBILITY BOOTS 
DATA FREEZE MACHINE , PASSWORD , CAMERA , PASSPORT 
CL~AR 300 
DIM A$ ( 41) 
H=l2 
J =29 
FOR X=l TO 41 
READ A$(X ) 
NEXT X 
PRINT A$(RND(H));" 
PRINT 
PRINT "A SERIAL IN 
FOR X=l TO 1000 
NEXT X 
N=l 
CLS 
PRINT 
PRINT "CHAPTER";N 
FOR T=l TO 500 
NEXT T 
PRINT 
L=RND(7 ) +3 
FOR G=l TO L 
B=RND(5) 

AND THE ";A$(RND(J)+H) 

L ­

\ 
IMITLESS CHAPTERS" 

-
-

ON B GOSUB 540 , 630 , 770 , 920,1000 
S=RND(5) 
I F S=5 THEN PRINT 
FOR T=l TO 1000 
NEXT T 
NEXT G 
N=N+l 
GOTO 370 
PRINT A$(RND(H)) ; " 
R=RND(5) 
IF R=l THEN PRINT 
IF R=2 THEN PRINT 
IF R=3 THEN PRINT 
IF R=4 THEN PRINT 
IF R=5 THEN PRINT 
PRINT A$(RND(H)+H) 
RETURN 
PRINT A$(RND(H )); " 
R=RND(5) 
IF R= l THEN PRINT 
IF R=2 THEN PRINT 
IF R=3 THEN PRINT 
IF R= 4 THEN PRINT 
IF R=5 THEN PRINT 
R=RND(5) 
IF R=l THEN PRINT 
IF R=2 THEN PRINT 
IF R=3 THEN PRINT 

"THERE IS A BIG FIGHT" 

" ; 

"GOES TO " ; 

"SEES " ; 

"PLOTS AGAINST " ; 

"BATTLES "; 

"EXPOSES THE PLOT OF " 


" ; 

"HAS A SECRET MOTIVE : " ; 

"DISAPPEARS , CLAIMING NO ONE IS " ; 

"SAYS "; A$(RND(l2)) ;" USED TO BE"; 

"TAKES THE OATH OF "; 

"IS SILENT ABOUT " ; 


"A CIRCUS CLOWN" 

"CONNI VI NG" 

"A TRAITOR" 
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THE KING 


OF 

UTILITIES 


SOPER UTILITY PLUS 


"I believe 

SUPER UTILITY or 


SUPER UTILITY PLUS 

should be present at 


every TRS-80 disk 

installation." 


Wedidn'1say1his: Paul Wiener did in80 
Microcomputing. Jan. ·a2...bu1 we sure 
agree with him' 

You heard about it! You read about it (80 
Microcomputing). Now get the .. cad iliac" 
at a special price! 

Compatible with MOD I. and MOD Ill, and 
all the current operating systems! Copy 
fi les from any DOS to any DOS. MOD I or 
111, wi thout converting! 

Zap 
Purge 
Fonnat 
Special Fonnat 
Disk Repair 
Memory 
Fi le Utility 
Tape Copy 
Fonnat without erase 
Disk Copy 
Special Disk Copy 
Configurable System 

1"1U(H MORE Mod I[, Mod Ill on Same D isk 

For MOD I/Ill ... $74.95 

NEW 
Back up copy NOW included. 

Also Available: 
Super CJtlUty Plus Tech. Manual •.. $14.95 
"Inside Super CJtlUty Plu1".. .. . ... &19.95 

niE MOST POWERFUL. FLEXIBLE 

DISK MAJLJNG SYSTEM FOR niE TR5a0 


' SUPPORTS 65 ,000 NAMES' 

PowerMAlL is a highly sophisticated 

mass mai ling system designed to run 
under all of the popular DOS's currently 
available for the Mod I or Ill. The program 
is written entirely in machine language for 
maximum operation speed, and occupies 
only 4K o f the available RAM in your 
computer. There are no "s low· periods 
when PowerMAIL is ru rrning. New 
features have been added to t~e program 
that others have always lacked. You now 
have the ability to keep track of mai lings 
using the 24 ·nags' that are incorporated 
into the PowerMAJL program. The 
PowerMAIL system will handle a file up to 
8 megabytes, or65535 names, whichever 
is smal ler. The program will run in as little 
as 32K and one disk drive. although 48K 
and 2 drives are desirable. The program 
will also sort the entire maximum file size 
and open Lip to \ 68 files simultaneously 
during the process. Author Kim Watt 

For MOD 1/111...$99.95 
Hundreds or Satisfied 


Osers... Scriplus 3.0 


Scriplus is a modification to 
Scripsit•~ which enables you to take 
advantage of the special functions. 
features, and print formats of your 
printer whi le your document is being 
printed. Allows you to: 
chanQ• ->-e p•nd_.d p,-lnt 
chano• no . of ch1uttn p..,. Inch 
o~ Y~dr:ll~• 'n •id-,1n•: 

FeJrure.s. 
• 	 Compatib~ ~lh all <:unent OOS"s ti or llh 
• 	 Modifies AU. ~rsion" of SCRIPSIT•· 
• 	 Al!O'iAl:s usage ot MOD J ver3okin on MOD m 
• 	 Allo~ MOO Ill versions to bt' BACKED UP for your 

pco tectlon 
• 	 Files Clln be klllcd. lood('d, m crgt"d, or choincd from 

lhc Scriplus d1reccory. 
• 	 ScripluJ supplies an ALPH.ABETIZ.ED directory """th 

FREE space sho\lil'f\ 
• 	 "ENo ·· 1ctum!1i to DOS READY lnste4d ol rcbOOong 
• 	 Pnncc1 c.ein bt' stopped for in.s.ertion or 1c.ici or forms 

.alignment lns..erted t.t:Jd ct1n ~ ~i1.e-d prior to 
resumption of printirlg. 

• 	 Spocificolly written fet tl'lc MX-80 but will worl< """' 
any print.er lh.eit K·~t:JXS CHRS codes for control 

• 	 Optional~ xlect tint feed atlcr carriage rc:lum. 

For MOD I/Ill ... $39.95 

SUPER 

UTIUIY 


PLUS S/E 

SPECIAL EDillON 

••••• •••• < 

Thi:! Spe-cial Umitcd Edilioo Pac,,,,.,9c will be in high 
de-mand as only 500 copies wUI be l'T'L&dit.. They 'Wt.II be 
numbe red 1-500 end wirl be pt:rsoNUy sl.gne-d by I.he 
aulhot. Kim Watt YOUR name will~ e-mbtdd"° iri tilt 
program es the ~ri.a l numbe-r. Tt->e rolbwing is included 
.01h <l>ls SPECIAL UMITED P"CK.t\GE; 

1) WPER UTILITY PLUS S/E in /CMD File Fom>eL 
Both MOD I end 111 vcrs.ions are lncludcd. and your 
f"'ol.A,ME v.ill be the serial num~r. Thi$ will NOT be i!I 

PfOle<:"ted dl.sk. and you mey l'Mkt &s meny BACKUPS 
u you 'llfish. The scriel number is NOT cha.r19eable­

21 	 lVIO ottro<tive SU• /SE binders. 
Bin.doer • 1 will include: 
Thrc-e ma nuals in LARGE format (8 1/2 11. 1 l "' l 
(•) SU~ lJTlUTY+ Monuol 
(bl INSIDER SUPER lJTlUTY by Poul Wocner/ 

fo<CWDrd by Kim Wolt 
(<) SUPER lJTlUTY TECH Monuol by Kim Woa & 

Pele CorT 
) ) Bind« " 2 will Include THE SOURCE CODE for 

SUPER lJTlLITY PLUS. 
Vu...l hc SOURCE CODE to this MNOR progrom will 
be &veilebtc to 500 progr.emm cr:s.. This i3 FULLY 
comment.ed by the tiuthor, Kim Wen.. end Is a madiine 
tenguage progremmcr's drcem come true ~ A'"1e:1 
reeding thls. your machine \onguage p1ogrt1mmfng skill 
should lnc<eose tremendously. "II ol Kim's luiowlcdge 
in ONE book! All at your d i!.pos.el and for YOUR us.c. • 

4) The lk:en.se to USE Kim Watt's 1ub-routinu... 
w111 be grant~ LO thoK 500 registered O'lli'lltrs! Thc-.se 
500 ONLY will be obi• to opply oil ol Kim"• mog;c to 
THEIR progrom1 No royolfy fee nec<.,.ry. In oll>er 
WO<d~ ~OVE YOUR PROGRAMS! Toke Kim's Id<" 
and <>;>ond on lhcm! Never "u onylhlr\g EVER bttn 
clone ~l<e lhfs bcfor<. Th<,. 500ONLY1\1,,.. the rlg"1 to 
us.e our sub-routinoes. Thlslnformation i.s NOT being put 
In the P<Jbllc domoin. W< """ ollowing tncS< 50010 u" 
our routin" by buying our opcclol pockogt.,All copy 
rights ond trodemorks ate r<t.ained by Breczc/OSD. Inc. 

5) SU•/SE Is NOT ovolLable from ony deol<:r. but only 

dlrectty lhrouljh 5,..,,./0SD. Inc. Customm will be 

handled on 111 one-on- one be'ls. C onl\rmed 0tders 'Will 

bic pte-regl.!.lettd and n matching card musl be rctumed 

b)I J><Jn:l\Oser f0< luY support from Breez.e/OSD, Inc. W< 

W'Lll know who each erw:I C"YCry o"""1le'f' ls. so full .support 

con be gi\l"t'n_ We DO W8nl you to s'gn and rC"lurn our 

reglslraUon cord for thts ' upport to commence 

however. No citce-ptlons 'W'ill be: mode. 


6) Thl:J is a very lmportanl !.lep that \lo"C a1e te1dng. llnd 

onty ti !.elect group can apptedale the vtilue in o 

pllCMg e like this. Thls is NOT for the general maSJI 

markel It is ti col:lrge ~uutioo ln machine l4nguage 

...mn c n by c recog niz.ied expc n. 1t IS SU• ln IC MO r11c 

form. It is a lic: ens.e 10 ux Kim Wtitt's subroutines. 1l is.nn 

oppoftunity to vastly improve )'OU' product It i:J ~ 


coll•cte<'> iten\ olso Limited. Ind~. Loot. but not l<:osl 

It is e:J<~nsive . On l.hc: .surf&ec onty. ho~er, as lhis 

product .....;11 make you on exper1 programmer li chot Is 

whet you wanl You can lltcrl!llty write a DOS from 

Rud,,;ng I.he code! II wtll al!.O make: you a member of ti n 

e:htc: grOYp Ulet hbs e.cce:u to Kl"l" kno'Wiedge .!ind can 
USE <l>o t knowl<dgc to YOUR b<nefil 


Soure< Codo Is FUU..Y Comm<nled. 


Price for the Super OtJUty Plus· 

Special EdltJon Is 


$500 

A._...llablie 1att:r Chls ~.er 

Call Of v.orlte ror mo~ lnforn\bUon 

~Credit lo l'Um Wac and Brft.U/QSO mull beJl'w:n In lht' 


~~~~~~~~~";;~.su~'o MS utN. 


' 
11500 STEMMONS FWY. 

SUITE 125 

DALLAS, TEXAS 75229 

(214) 484-2976 
4 DIVISION OF BREEZ EIOSD. INC ,,.51 

ORDER TOLL-FREE 1-800-527-7432 
.. see List of ArJvertisers on Page 455 80 Micro, November 1982 • 489 
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l.. islinl! continued 

740 I F R=4 THEN PRINT "THE "; A$(J) 
75 0 I F R=5 THEN PRINT "A MUD WRESTLER" 
760 RETURN 
770 PRI NT A$(RND(H)+l 2) ; " " ; 
780 R=RND(5) 
7 90 IF R= l THEN PRINT "IS THE HIDING PLACE OF " ; 
800 IF R=2 THEN PRINT "WILL BLOW UP IF " ; A$(RND(l2)) ; " FINDS" ; 
810 IF R=3 THEN PRINT "ALL ALONG HOUSED "; 
820 IF R=4 THEN PRINT "IS A SECRET PASSAGE TO "; 
83 0 IF R=S THEN PRINT "WILL SL I DE I NTO THE SEA SOON" : RETURN 
840 PRINT "THE "; 
850 R=RND ( 5) 
860 IF R=l THEN PRINT "CONTROL PANEL" 
870 IF R=2 THEN PRINT "CURTAIN OF DOOM" 
880 I F R=3 THEN PRINT "OMNERIAN RUBY" 
890 IF R=4 THEN PRINT "LASER LIGHT " 
90 0 IF R=5 THEN PRINT "PIT OF NO RETURN " 
910 RETURN 
920 PRINT A$(RND(H)) ;" AND ";A$(RND(H)) ; " "; 
930 R=RND(5) 
940 IF R=l THEN PRINT "FIGHT" 
950 I F R=2 THEN PRINT "DIVIDE SOME " ; A$ ( RND (J)+H) 
960 IF R=3 THEN PRINT "VISIT AN OLD FRIEND : "; A$ ( RND (H) ) 
970 IF R=4 THEN PRINT "PLAN TO ATTACK AT DAWN" 
980 IF R=5 THEN PRINT "JOIN FORCES AGAINST " ; A$(RND(H)+H) 
99 0 RETURN 
1000 PRINT A$(RND(H)) ;" " ; 
1010 R=RND(5) 
1020 I F R=l THEN PRINT "STEALS "; 
1030 IF R=2 THEN PRINT "RECOVERS "; 

1040 I F R=3 THEN PRINT "USES " ; 

1050 IF R=4 THEN PRINT "DROPS "; 

1060 IF R=5 THEN PRINT "FORGETS " ; 

1070 PRI NT "THE " ;A$ (RND(H) +J) 

1080 RETURN 

1090 END 


Subterra 

100 REM * SUBTERRA * BY RICHARD RAMELLA 
110 CLS 
120 DATA NORTH , SOUTH , EAST, WEST , KEY, NOTE - I AM NOT ALWAYS EMPTY 
130 DATA DESERT , HOME ,LOCATION , DO YOU WALK INTO WALLS A LOT? 
140 DATA WAL L,CAVE ENTRANCE, TUNNEL OF MICA , CRAWL SPACE , VESTIBULE 

OF EVI L 
150 DATA TRIANGLE TUNNEL , EN DLESS PASSAGE , GROTTO OF GRIEF , DRAGON , 
WELL 
160 DATA FOUR CORNERS , TROLL WAY , ROCK TUNNEL , THREE CORNERS , ECHO C 
AVERN 
170 DATA RIVER , THREE DOORWAYS , SULPHUR LANE , WATERY ELBOW , DARKLING 

WAY 
180 DATA COBWEBBED HALLWAY , CIRCLE CHAflBER,WHITE WATER , RIVER ROCK 
,ABYSMAL WATERFALL 
190 DATA SACR I FI CI AL ALTAR , SHORT HALL , SNAKES , POISON FUMES , GIANT 
TIGER 
200 DATA IT ' S ENDLESS SO GO BACK NORTH BEFORE IT ' S TOO LATE 
210 DATA IT ' S A DINNER INVITATION YOU JUST CAN'T REFUSE . THE END 

220 DATA HER FIERY BREATH DR I VES YOU BACK , A DOORWAY , RIVER BANK 
230 DATA LIMBO JAUNT , CAVE- IN NOW BLOCKS ENTRANCE , A ROUND PORTA!, 
240 CLJ::AR 500 
250 DIM A$(48) 
260 FOR B=l TO 48 
270 READ A$(8) 
280 NEXT B 
290 L=l2 : N=7 : W=7: S=B : E=l3 
300 GOSUB 1740 
310 IF X$= "N" OR X$="W" THEN PRINT "LOST .•• NEVER HEARD OF AGAIN 
. " : END 
320 I F X~="S" THEN PRINT "WENT HOME AND DI DN ' T EVEN TRY . " : END 
330 I F X$="E " GOTO 340 
340 L=l 3 : N=ll: W= l 3: S=l4 : E=l 3 
350 GOSUB 17 40 
360 IF X$= "N" THEN PRINT A$(10) : GOTO 340 
370 IF X$="W" THEN PR I NT A$( 47) : GOTO 340 
380 IF X~="S" GOTO 400 
390 IF X$="E" GOTO 470 
400 L=l5 : N= l 4: W=ll: S=ll : E=l6 
410 Z=RND(2) 
420 IF Z=2 GOSUB 1850 
430 GOSUB 1740 
440 IF X$="W" OR XS= "S" THEN PRINT A$( 10) : GOTO 400 
450 IF X$="N" GOTO 340 
460 IF X$="E" GOTO 570 
470 L=l ~ : W=l3 : S=22 : E=20 

Lis1i11)! co111i11ue.s 

is left in danger. You must return 
the following week to see how 
this danger is avoided. 

The Fun House theater is 
showing a serial today. I don't 
know the name because it has a 
different name every time it runs, 
and it has an endless number of 
chapters. All I know is that 
there's going to be lots of hard­
hitting action. Let's hope the 
good folks win. 

SUBTERRA 
A long and perilous journey 

into the underground is at hand. 
We round a curve and come to a 
mysterious opening in a cliff. 
There's a small sign on which is 
scrawled this verse: 

Enter not, /es/ you not relllrn. 

Bw iffor an idol of gold you yearn, 


Come in and wander rhrough !he gloom, 

And, seeking riches, find your doom. 


We're not going to let that 
scare us, are we? No sir! 

Look, I've got to tie my shoe­
laces, so you go on in without 
me. I'll tell you what I know 
about this adventure, however. 

At every location you' ll be 
told what lies to the north, south, 
west and east. You travel by 
pressing N, S, W and E to go in 
each direction. 

You're looking for a golden 
idol. If you find it, I claim half 
because we're in this together 
even though I'm sea ... I mean, 
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WHdT DOES 

BOmicro


rhe magazint 'or TRS-so • users ' v 

DOFORYOU? 

IT• provides you with more informaton on your TRS-80* than any other single source 

• 	 gives you 20-30 new programs to use in each of 12 monthly issues 
• 	 reviews, equipment and software so you know what or what not to buy 
• 	 gives you the truth about the TRS-80-its good points and its limitations 

(80 Micro is not affiliated with Tandy) 
• 	 lets you save money-lots of it - by compari son shopping within the ad pages 
• 	 clues you in on how other TRS-80 owners are using and updating their systems 
• 	 lets you in on what is really happen ing in the industry 
• 	 brings you Wayne Green 's outspoken 


and often controversial ed itorials 

every month 


• 	 and best of all it gives you a no risk 

subscription offer-


Subscribe today-if you are not satisf ied with I 
the first issue-write " cancel " across your in­

voice and send it back. The 80 Micro is yours 


toke_____.,, 

nEs 
I 

I want 80 Micro 

D Check enclosed for $24.97 


Bi ll my D AE D MC D VISA 

D Bill me 

I 
I 

Name 

Address __________ _ ___ 

State ______ Zip _ _____ _ _

I 
City 

Card# _______________ Expire Date _ _______ 

Canada and Mexico $27.97, one year only, US fu nds. Foreign $44.97 , one yea r onl y, US funds. DRAWN ON US BANK ONLY. 

BO Micro • PO Box 981 • Farmingdale, N.Y. 11737 
*TRS-80 is a trademark of Tandy 

Pl ease al low 6- 8 weeks tor delivery 

.-See Lis r of ArJvertlsers on Page 455 	 80 Micro, November 1982 • 491 



FUN 
HOUSE 
not quite ready to go into the 
strange cave. 

Watch out; You can fall vic­
tim to various traps. To reach the 
idol you need a magic direction 
and a key. And when you find 
the idol you have to find your 
way back. I sure hope the en­
trance doesn't cave in while 
you're in there! 

Subterra is tough, so tough 
you may wonder if there's really 
a way out; but you wouldn' t be 
interested if it weren't difficult. 

However, if you get stuck, I'll 
rescue you. Send me a nickel and 
a stamped, self-addressed envel­
ope, and I'll send you a genuine, 
crudely-drawn map of Subterra. 
That 's this month's Nickel 
Bargain Bin offer. Since it costs 
me a nickel to make the map, I'm 
not in this for profit. I just 
wonder how many of you will get 
lost . 

Read this carefully: For a map 

of Subterra, write to me: Rich­

ard Ramella, 1493 Mountain 

View Ave., Chico, CA 95926. 

Include a stamped envelope with 

your name and full address on it. 

Without the nickel and the 

stamped, addressed envelope, I 

can't afford to write back. 


Hmm, the holidays are com­
ing up, aren't they? I'll try to 
have the Fun House looking fes­
tive by next month.• 

Lis ting rontim1ed 

480 I F H=2 THEN N= l 4 ELSE N= l 9 

490 GOSUB 17 40 

500 IF XS="N" ANO H<>2 THEN Z=RN0(2) 

510 I F X$= "N" AND H=2 THEN PRI NT "YOU 


IS YOURS" : ENO 
520 

530 

540 

550 

560 

570 

580 

590 

600 

610 

620 

630 

640 

650 

660 

570 

670 

680 

690 

700 


I F Z=l THEN PRI NT A$(42 ): END 

IF Z=2 THEN PRINT A$(43) : Z=0 : 

IF X$ =" W" GOTO 340 

IF X$=" S" GOTO 570 

IF XS="E" GOTO 720 

L=21: N=22 : W=l 6 : S=l7: E=23 

GOSUB 1740 

I F X$="N " GOTO 470 

IF X$="W" GOTO 400 

IF X$="E" GOTO 1040 

IF X~="S " GOTO 630 

P=2 

L=l7: W=l l: S=l7: E=ll 

GOSUB 17 40 

IF P=2 ANO X$="N" THEN 

IF X$="S " THEN P=P+2 

I F X$= "N" THEN P=P-2 

IF P=l0 GOSUB 1850 


8~0 N=ll : W=ll : 
810 IF Z=l THEN 
820 IF Z=2 THEN 
830 IF Z=3 THEN 
840 M=RND ( 2) 
850 IF M=l THEN 
860 IF M< >l GOTO 
870 M=RND(2 )
880 IF M=l THEN 

890 I F M=l THEN 

900 GOSUB 17 40 

910 IF XS="N " OR 

920 IF X$= "E" AND Z=3 GOTO 1280 

930 IF X$="E" GOTO 900 

940 IF XS="S" GOTO 950 

950 L=25 : N=27 : W=20 : S=28 : 

960 GOSUB 1740 

970 IF X$ =" W" GOTO 720 

980 IF XS="S" GOTO 1040 

990 IF X$="E" ANO K<> l THEN 

1000 IF X$="E" ANO K= l THEN 

50 

1010 INPU'l' "WH I CH DOOR - 1 , 


EXIT TO SUNLIGHT . THE IDOL 

GOTO 470 


PRINT "YOU LEAVE " ; A$(17) : P=0 : GO TO 

PRI NT "DISTANCE INTO " ;A$( 17);": ";P;"MILES" 
71 0 GOTO 640 

720 L=20 : N=l l: N=ll: S=ll : E=ll 

73 0 Z=RND(5 )

740 I F Z=3 THEN PRINT "TRAPPED FOREVER 

750 Z=0 

760 GOSUB 1740 

77 0 IF X$= "N" OR X$ ="S" GOTO 730 

78~ IF XS="W" GOTO 470 

7 90 IF XS= " E" GOTO 950 


S=25 : E= l l 
L=38 
L=39 
L=40: E=37 

PRINT "YOU FIND A CHEST 
900 


PRINT A$ (5) ELSE 

K=l 


X$="W" GOTO 900 


E=44 


PRINT 

PRINT 


IN THE " ; A$(20) : END 

CONTAN ING A " ; 

PRINT A$(6) 

"NO ";A$( 5) : GOTO 950 

A$ ( 5) ; " DOESN ' T \~ORK ." : GOTO 9 


2 OR 3"; Z 
1020 IF Z<>l AND Z<> 2 ANO Z< >3 GOTO 1010 

1030 GOTO 800 

1040 L= 45: N=28 : W=23: S=ll : E=26 
1050 GOSUB 1740 

1060 IF X$="N" GOTO 950 

1070 IF X$= "W" GOTO 570 

1080 IF X~="S" THEN PRINT "HURT YOUR HEAD?": 
10 90 L=29 : N=26 : W=26: S=46 : E=ll 

11 00 GOSUB 1740 

1110 IF XS="N " GOTO 1230 

11 20 IF X$="W" GOTO 1040 


GOTO 1040 


1130 IF X$="E" THEN PRINT "OOPS , ANOTHER WALL EH?" : GOTO 1090 

11 40 L=46 : N=29: W=ll : 5=46 : E=ll 
1150 PRI NT "DISTANCE IN :" ;P ; "MILES" 
1160 GOSUB 17 40 

1170 I F X$=" S" THEN P=P+2 
1180 IF X$="N " THEN P=P-2 
1190 IF P<2 THEN PRINT "YOU ' RE OUT": GOTO 1090 

1200 IF P=l 0 THEN PRINT A$(41)

1210 IF P=l2 THEN PRINT "TOO LATE . LOST IN THE DARK . THAT'S ALL" 
: END 
1220 GOTO 1140 

1230 L=34 : N=33 : W=44 : S=26 : E=31 
1240 GOSUB 1740 

1250 IF X$=" W" GOTO 950 

126 0 IF X~= " S " GOTO 1090 

127 0 IF X$= " E" GOTO 1430 

1280 L=36 : N=35 : W=40: S=33 : E=l l 

1290 GOSUB 17 40 

13 00 IF XS="N" THEN Z=3 : GOTO 800 

1310 IF X$="S" GOTO 1 230 

1320 IF X$="E" THEN PRINT "ANOTHER BRUIS E" : GOTO 1280 

133 0 IF X$="N" THEN PRINT "YOU KNOW WHAT AN " ; A$ (35);" I S AND ST 
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__ _ 

-Meett~e­

Co111puter $9.95 


@ CHURCH DONATIONS 

Compul<>r Pro~nun forTHS80 Models I. II. & III 

RECORDS. STORES & REPORTS 

Gives printout of collections. totals to date 

as well as individual quarterly reports 


to congregation members 


For l nformal ion, Contacl: 

v307 
.John .\ . l'nrki•1·CUSTOM DATA l',0 , lt11:\ IOHB 

505-4 :14-1096 \l11m oi:11nto. '.'\ .\ I HH:l l fl 

listin~ roririnuf'!! 

ILL WANT TO GO?" 
1340 INPUT ' ANSWER YES OR NO" ; XS 
1350 IF XS <> "!ES" AND XS <> "NO " GOTO 1340 
1360 IF X~="NO" GOTO 1280 
1370 PRINT 
1381! PRINT 'NOW !OU FALL FOREVER"; : GOTO 1420 
1390 PRINT 'ANO EVER '; 
1400 FOR T=l TO 200 
1410 NEXT T 
1420 GOTO 1390 

1430 L=31: N= l l: W=34: S=ll : E=48 

1440 PRINT "!OU STAND AT ";A$(48) 

1450 IF K<>l THEN PRINT "NO " ; AS(5) ; " TO ENTER": GOTO 1230 

1460 IF K=l THEN PRINT "!OUR " ; A$(5)" WORKS!" 

1470 GOSUB 1740 

1480 PRINT "!OU NOW ENTER THE " ; A$(32) 

1490 FOR T=l TO 1000 

1500 NEXT T 

1510 PRINT "DO !OU RECALL THE MAGIC DIRECTION?" 

1520 PRINT "IF !OU DON'T KNOW, GUESS QUICKLY." 

1530 PRINT "THE MASSIVE LIMESTONE CEILING WI LL START TO LOWER ... 


1540 PRINT "PRESS AN! KEY IF YOU KNOW . " 

1550 PRINT 

1560 FOR T=l TO 1000 

1570 NEXT T 

1580 FOR M=l0 TO 1 STEP -1 

1590 PRINT M;"SECONDS TO GO" 

1600 CS=INKE!$ 

1610 IF C$ <> "" GOTO 1650 

1620 FOR T=l TO 200 

1630 NEXT T 

1640 NEXT M 

1650 INPUT "THE MAGIC DIRECTION" ; CS 

1660 IF C$=K$ GOTO 1680 

1670 PRINT "BAD GUESSING . A CRUSHING DEFEAT, EH?" : END 

1680 PRINT "YOU FOUND THE GOLDEN IDOL IN TIME . " 

1690 PRINT "!OUR WORRIES ARE OVER • •• • 

1700 PRINT "EXCEPT YOU HAVE TO FIND YOUR WAY OUT . " 

1710 PRINT "YOU EXIT TH E ";A$(32); " WITH TREASURE IN HAND . " 

1720 H=2 

1730 GOTO 1230 

17 40 PRINT A$ ( 9) 1": " ; A$( L) 

1750 PRINT A$(1) 1" : ";A$(N) 

1760 PRINT A$(4); " : " ; A$(W) 

1770 PRINT A$(2 ) ;" : ";A$(S) 

1780 PRINT A$(3) ; " : ";A$(E) 

1790 PRINT 

1 800 FRINT "DIRECTION - (N-W-S-E)" ; 

1810 INPUT X$ 

1820 IF XS <>"N' AND X$ <> "W" AND XS< >"S" AND XS <> "E" GOTO 1800 

1830 PR I NT STRING$(32 , "-") 

1840 RETURN 

1850 IF K$ <> "" THEN RETURN 

1860 Z=RND(4) 

1870 KS=AS(Z) 

1880 Z=0 

1890 PRINT "A WALL OPENS . A MESSAGE SCROLL APPEARS : " 

1900 PRINT ' ' REMEMBER THE MAGIC DIRECTION : " ; KS ; " ' " 

1910 RETURN 

1920 END 


Teach youngsters simple 
programming for TRS-80 . 
A 77-page book by Marjorie Crabbe. an 
experienced elemen1ary teacher . Easy 10 
undersland language . Clear ins1ruc1ions 
child can lollow with minimal supervision 

~ 

MEET THE 

COMPUTER 


Upon comple11on ol s11gges1ed aclivilies. ~---~ 
child shOuld be capable of writ ing own programs 
• Signihcani concepts set oil in boxes •o aid learning. 
• lmporlant ideas repeated Jhroughout text. 
• ?·page glossary with concise delini!ions 
• Cross-relerenced index. 
• Illustrated . Bound with plastic binding .. lies flal 

To Order: Crabbe Associates .... 493 

212 w G1aham Ave . Lomoaro . IL 60148 
D Send __copiesol Meel The CompuJer S9 95 . Add 
ST.50 lor shipping per copy 1mnois residenis aco sales 1aii 

Name 
SJ reel 
City Slate Zip 

PROFESSIONAL-GRADE SOFTWARE 

TRS-80 MODEL I 

CATALOG 48K, 1 Disk 
Indexes disks and fi les of any type or 
system. Very fast, 2500 f ile capacity , 
single and double density. 

$69.50 

EP·GRAPHICS 48K, 1 Disk 
Epson 80 with GRAFTRAX, or 100 
becomes printer/plotter. 512 x 512 or 480 
resolution f i lls page. Machine language 
major software, call from short BASIC 
program. 

$79.50 

TRS-80 MODELS I/Ill 
TUMBLE 48K, 1 Disk 
Cont rol spin , speeds and ti lts of moving 
3-D geometric shapes. Rea l-time, fas t 
screen displays teach and en tertain. 

$39.50 

GANTT·PACK 48K, 2 Disk 
Projec ted , elapsed and over-run project 
schedules charted on screen/132 column 
printer. Random entry, automatic organi· 
zation , fast update/edit. Play " what if... " 

$1 49.50 

TRS-80 MODEL II 
STAT·TO-PLOTTER 64K, 1 Disk 
Program merges into R.S. Statistica l 
Analysis package. Puts statistical work 
directly to R.S. plotter or other HI-PLOT 
3-7. Publication quality charts. $

99
.
50 

FILE CARD 64K, 1 Disk 
Look up records by powerfu l da tabase 
and immediately see/print t he text. In­
fi nitely long text area for any en try. 
Replaces file card system. 

$224.50 
GANTT-PACK 64K, 2 Disk 
Enhanced vers ion, early and late entries, 
expanded capacity. 

$224.50 
LIBRA LABORATORIES 

TRS-80 Trademark of Tandy Corporation 495 MAIN STREET 
HI-PLOT Trademark of Houston Inst rumentsMETUCHEN , NEW JERSEY 08840 
Epson Trademark of Shinshu Seik i Co., Ltd . 

(201) 494-2224 ..-131 Libra Laboratories' programs copyright 1981, 1982. 
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Wayne Green Books 


'lEX'lEDIT 

a complete 
word$roces)!tg

s 
system in kit 
~· 

by 
Irwin Rappapor~ 

A WAYNEGREEN 
PUBLICATION 

IU-.S ! 
.Jj_!;.:J.J .J I 1.!J I 
.J~.J.!J~ , 

I 
Lcam Digital 

Electronic:. While 

Building You r Own 
Computer! 
_. ..... _ ··-··'­

'TRS·80 and TRSDOS are trademarks of the Radio Shack DI· 
vision of Tandy Corporation. 

TEXTEDIT-A Complete Word Processing System in 
kit form 
by Irwin Rappaport 

TEXTE01T is an 1nexpens1YO woro processor tha t you can adap1 to su11 your needs. hom 
writmg lorm re1tc1s to large lmcts II 15 wn11cn in mOdulcs, so you can load and use only 
those po111ons thal you need. Included are modules that perform 
-right JuSlthca11on 
- ASCII upperllowercase conversion 
- one-key phrase en1eung 
-complete edlloual lunc11ons 
- ano much more! 

TEXTEOIT •s w1111cn in TRs.ao· Disk BASIC. and lhe modules arc documented •n the 

aulhor 's admirably clear 1uto11aJ wr111ng style Not onty does lrwm Rappapon explain how to 

use TEXTEOJT, he also expJatns programming techmQues 1mplemen1ed in u1e system 

TEXTEOIT is an 1ne;11pens1ve woro processor lhat h<tlps you learn abOul BASIC program· 

m ing It 1s wuuen for TAS·80 MoOels I and Ill with TASOOS 2.212 3 and 32K. 


BK7387 $9.97 Disk Available DS7387 $19.97 
0·88006-050·6 
Annotated BASIC-A New Technique for Neophytes. 

BASIC ()rogrammlng was suppose<J to be simple-a beginner"s programming language 
which was so near to Enghsh that 11 could be easily understOOd. But, In recent years. BASIC 
has become much more powerful and there lore much more d1fflcult to read and unders1and. 
BASIC simply 1sn'1 basic anymorn. 

Anrrot8led BASIC explams the complex111es cl mOdern BASIC. II includes complete 
TRS.80" level II BASIC p1ograms 1hat you can use. Each program is annotateo to explain in 
step-t>y·step fashton lhe workmgs o f the p1ogram. Programs are llowcharted 10 ass1sled 
you m rollowmg 1he opera11ona1 seQuence. And-each chapter mcludes a desctlpl lon of the 
new concep ts which have been mtroduced. 

Attnotare;;J BASIC deals wllh lhe hows and wl1ys ol TRS.SO BASIC pmgramming. How 1sa 
pr01:Jram put tOiJelher'? Wll~ is it w1111en thal way? By obsetv1ng lhe programs and following 
1ne annotation. you can develop new lechniques to use in your own programs-or modify 
comme,clal programs lor your specific use. 

Annol.,h!id BA SIC Volumit ' contains Ptofecting Profits. Surveyor. Things 10 Do. Tax Sheltef. 
1nc1oouct1on 10 D1911a1 L091c, Camelo!, The Soundex Code, Deduclioo. Op Amp. Contrac1or 

i~~~~~o~~i;g· 1ssN o.88006-02a.x AVAILABLE NOW! 
Annorat&d BASIC Voluma 2 conta1ns Rough l umber List, Trtp Mileage, Flight Plan, OSCAR 

Oala, SWRrAntcnna Design, Supe1maze. Pelals Around !he Rose, Numeric Analysis . 

Demons. Air Raid. Geography Test . Plumbing System Design. 

BK738S $10.95 ISBN ~037.9 


Order Bo th Volumes and Save' BK738402 $18.95 

KILOBAUD KLASSROOM­
A practical course In digital electronics 

By George Young and Peter Stark 
Learning ele(tromcs 1heot)' wittlOut prac11ce 1sn·1 easy And 11's no lun 10 build an elec· 

1ron1cs pro1ec1 that you can· t use. K1lobat.1;;J Klassroom 1ne pcpular series 11rs1pubhShed1n 

Xrlobaud Mic1ocompu11ng. comt>1nes 1neory with pracltce. This is a prac11ca1 course 1n 

d1g11a1 oloc!fomcs II starts out with ""ery simple electronics pro1octs. ano t>y lhe end of 1ne 

course you' ll consoucl your own workmg microcompuler! 

Aul hors Young a.ncs S1ar1< a.re experienced teachers. and their approach is simple and d1rec1. 

Whether you"te learnlng a1 home 01 in !he classroom. !his bOOk provides you w ilh a solid 

backg round in electronics-and you 'll own a computer that you buill yourself ! 

Kilobaud Klassroom con1a1ns Ge111 ng lhe Ball Ro ll ing, Gates and Flip· Flops Explained. J.K. 

Flip.Flops and Clocked Logie. PC Boards and Power Supplies. Hardware Logical Func! ions. 

VoUago. Curren I and Powet Supphes, Trans•slors, Diodes and OP Amps. Pulses and More 

Pulses. Coun1ers and Reg1s1ers. Bus Trallrc Con!fol. ROM and RAM Memor1e s.11QC1rcu1 t,y, 

Parallel and Senal 110 Pot1s. Computer 110 Ill , Computer 110 IV. Computer 110 V, Processor 

Connechons, Finally The Ktlobaud Krescendo, Eoroms and Troublcshooling, Expan· 

s1ons and Pr091ammmg. Machine·Language Programming. Assembly·language F>1ogram· 

ming, Connecting 10 tfle Ou1s1de WorlO. 


ISBN · ().BS006-027·1 AVAILABLE NOW! BK7386 $14.95 

THE NEW WEATHER SATELLITE HANDBOOK­
By Dr. Ra lph E. Taggart WBBDQT­
He1e lS lhe ~omple1ely updated and 1ev1sed edition ol the best·selling Weather Satelllte 
HamJOook - con1am1ng all I he 1n lormat1on on 1he most soph1s11ca1ed spacecral1now1n 
orb1I . Or Taggart has wuuen 1t11s bOok 10 serve b01h lhe eJCperlenced amateur sa1elh!e 
&nthus1as1 and lhe newcomer. This boOk is an introduction to satetl11e watching, that 
lells you how 1oc.ons1ruc1 a comple1e and highly elloctivo ground stalion. Not jus! ideas. 
bul sohO hardware designs and all the 1nst ruc.11ons necessary 10 operate tne eQu1pment 
are 1ncludeo. An en tue chap1er tS devoted to microcomputers and the Wea ther Satellile 
S1at1on. and for the thousands c l experimenters who are operating s1a1 1ons. The New 
Wea1ne1 S111e1111e Handbook de1ails all the procedures necessa1y to follow the c uuen1 
spacecraft. 

Weather Satelh1e contains Opera11ona1 Satellite Sys1oms. Antenna Systems, Weather 
SatelhW Rece1vo1s A CalhOde Ray Tube (CRT) Monitor tor Satellite P1c1ure Display. A 
Direcl·Pnntmg Facsimile System tor Wealher Satelhte Display. How 10 Find the Sa1ellile. 
Test EQu1pment, M1croc.ompu1ers and 1he Wea1her Salelhte Station, S1a11on Opetahons. 

1seN 0-88006-015-8 available now! BK7383 $8.95 

FOR T OLL-FREE ORDERING CALL 1-800-258-5473 

WAYNE GREEN BOOKS• PETERBOROUGH NH 03458 


Use lhe order card or itemize your 01der on a separate piece of paper and mail to Wayne Green Books Att : Sales • Peterborough NH 03458. 

Be sure to inc lude check or detai led credit card information. !Visa. Master Charge or American Express accepled.) 

No C.0 .0 . orders accepted. All orders add S1 .50 for lhe fi1s1 book, postage and handling; $1.00 each addit ional book; Sl 0.00 per book foreign ai r mai l. 

Please al low 4-6 weeks af ter publication for delivery . Quest ions regarding your order? Please write to Customer Service at the above address. 
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dventures 
FROM THE COMPANY THAT STARTED IT AL 


STONE OFCURSE OF KID 
CROWLEY SISYPHUS VENTURES 
MANOR Hideous monsters or These make-believe adven· 
A mysterious adventure lavish treasures beyond lures are designed for li ttle 

all price? You may not folk between the ages of 3into the depths of the and 7, and will allow thehave a choice in thisoccult. This program chi ld to actually interact rather unfriendly sub·uses many unique plot­ with the story. All three KID terranean world where VENTURES are based upon t wists and strange survival will depend popular children 's stories,devices to guide you largely upon hard intellect and a little luck. poems or songs. All feature graphics andei ther through to victory, or on a certain Sure to provide hours of frustrating enjoy­ sounds, too! 
trip to the gates of hell. Will you be able Kid Venture #1 · Red Riding Hood 
to so lve the CURSE OF CROWLEY 

ment, STONE OF SISYPHUS features the 
TRS-80 16K TAPE (Specify Mod 1 or 3) . $14.95 

MANOR? 
kind of action you've come to expect from 

Kid Venture #2 · Night Before Christmasthe incredible MACES & MAGIC Series! 
TRS-80 16K TAPE (Specify Mod 1 or 3) . $14.95TRS-80 16K TAPE ......... . . . . $19.95 
 TRS-80 32K DISK (Mod 1) ... . . .. . $29.95 
Kid Venture #3 - Old McDonald's FarmTRS-80 32K DISK . . . . . . . . . . . . . $20.95 TRS-80 48K DISK (Mod 3) . . . . . . . . $29.95 TRS-80 16K TAPE (Both Mod 1 & 3) ... $14.95

Skill Level: Moderate. Skill Level: Moderate. Skill Level: Beginner. 

EARTHQUAKE • 
This is the first chapter 
BALROGESCAPE 

San FranciscoFROMTRAAM 
in our popular MACES & 1906

You surv ived the initial The title says it all!MAGIC Series . You 
crash on a bizarre, You're in the middle of 
distant world, but you 

equip a character of 
one of the most violent 

may soon wish that you 
your own creation and 

earthquakes of modern 
hadn ' t! You must 

journey into a weird 
times - and your sur­

escape this dangerous 
world of dank dungeons 

vival hinges on wits 
alone! EARTHQUAKE - SAN FRAN­

and fiery dragons. This 
fantasy adventure features one of the 
largest data bases ever created for a 

place - but be forewarned that if your 
CISCO 1906 features one of the mostdecisions are not tempered with 
powerful data bases available for amicrocomputer role-playing game. A real intelligence and caution, you may not game of this type. Hours of exciting fun challenge!

see home again! Requires two disk drives guaranteed!
TRS-80 16K TAPE . . ...... .... . $19.95 TRS-80 16K TAPE ....... ...... $19.95 
TRS-80 32K DISK . .. .... .. ... . $20.95 

TRS-80 32K DISK (Mod 1) . . .. . . . $29.95 
TRS-80 32K DISK . . . . . . . . . . . . . $20.95 

Skill Level: Advanced. 
TRS-80 48K DISK (Mod 3) . . . . . . . $29.95 

Skill Level: Moderate. Skill Level: Moderate. 

DEATH HIDDENMORTON'S 
PLANET: VALLEYFORKThe Dog Star Sure, you're an exalted, The MACES & MAGICAdventure courageous, robust war­

Series continues!The evil General Doom rior - but can evenand his Roche soldiers Magical beings and your sturdy constitutionare gearing up for a strange creatures save you from thegalactic onslaught ­ populate this mystical terrors of HIDDEN 
realm. Equip your war­

will you be able to 
VALLEY? This dungeon-type program 

the royal treasury in time? An adventure 
rescue the kidnapped princess and save 

rior with the necessary accouterments, features 99 separate levels of play. This 
from Lance Micklus, author of STAR then plunge into the awesome world of is the second entry in the new DEMON 
FLITE. MORTON'S FORK! VENTURE Series. 
TRS-80 16K TAPE .. . .......... $19.95 
 TRS-80 32K DISK (Mod 1) .. .. .. $29.95 TRS-80 16K TAPE . ........ ... . $19.95
TRS-80 COLOR COMPUTER 16K TAPE 

TRS-80 48K DISK (Mod 3) ... ... $29.95 TRS-80 32K DISK . . . . . . . . . . . . . $24.95 . .. .. .. .. ... . ... .. . . .... . . .. $19.95 

Skill Level: Beginner. 
 Skill Level: Moderate Skill Level: Moderate. 

REIGN 

OF THE 

RED 

DRAGON 

First in the new DEMON 


Series, 
RED 

time 
the 

$24.95 

TO ORDER 
See your local dealer. If he does not 
have the program you want, then 
call 1-800-327-7172 (orders only) or 
write for our free catalog. 

Published by 

~!!r.t:!!,~~f.e 
a subsidiary of Scott Adams, Inc. 

BOX 3435 • LONGWOOD, FL 32750 
(305) 830-8194 

VENTURE 

REIGN OF THE 


DRAGON features dungeon-esque 
excitement laced with real 
graphics . Brace yourself for 
incredible! 
TRS-80 48K DISK . . . . . . . . . . . . . 

Skill Level: Moderate. 



~cfl~BENEATH the KEYBOARD by Paul Wiener 

A superb programmer and good 
phone-friend died unexpectedly 

this year . I first became acquainted 
with U.S. Air Force Captain (soon to 
have been Major) David Forbes when I 
was editor-in-chief of Instant Soft­
ware . David wrote the editor/assem­
bler component of Instant Software's 
Assem/Zsim package, perhaps the best 
Model I Assembly-language develop­
ment system I've ever seen. 

More recently, David was at work 
on a Pascal implementation, a Basic 
compiler, and a word processor, all for 
the TRS-80. David had some unusual 
health problems, and seemed to have 
had them licked. Suddenly, late last 
April, he suffered an apparent heart 
attack and left the body he'd inhabited 
for 39 years. 

David leaves behind a wife and two 
daughters, who I am sure miss him 
very much. He will also be missed by 
those of us who use his software and 
were looking forward to more of it. 
I'm certain that whatever plane of ex­
istence David now occupies, he is using 
the talents that made him such a fine 
programmer for the benefit of his 
fellow travelers. 

Counting Apples, et al. 

I have occasionally heard rumors of 
marketing surveys that indicate Apples 
and other micros are outselling TRS-
80s-and that there may already be 
more Apples than Radio Shacks 
out there. 

I have also heard counterrumors 
saying that those marketing studies in­
clude computer store sales only, not 
Radio Shack stores. These counter­
rumors claim that if Radio Shack's 
sales figures were included in the 
count, TRS-80 numbers would exceed 
its competition's. 

I don't know what the real scoop is. 
l know a few local businesses using 
TRS-80s for their data processing, but 
haven't noticed any here using Apples, 
Ataris, Vies, or whatever. 

The Indian Head Resort, in Fran­
conia Notch, NH, has been using a 
TRS-80 to keep track of its liquor in­
ventory since the first days of the 
Model I disk system. 

I stumbled across a couple of 
TRS-80 installations in Keene, NH. 
One of those businesses, Audio Lab, 

,I=::::::i~:::it:::;-;:::l~;::::ll Model III on a desk in the airport of­
f==.==ff:.=::l/===='Ll::::::j fice. The staff didn't have much time 

t::=:==f to discuss its uses with me, but it evi­
~-----"""7'.".:-:-:::===l dently handles normal small-business 

==============~~ 

..:::_...__-:_-:...,-'.--------__;;;=----=~,____ 

Farewell to 

a friend, 


TRS-80s at 

work, and 

2nd-hand 

software 


,_________________, 

has had a number of hardware diffi­
cult ies which has hampered efforts to 
computerize its inventory. The great 
Dennis Kitsz himself helped make 
Audio Lab 's printer operable. There 
are still a few little problems to solve 
before Audio Lab can fully use its 
TRS-80. 

I discovered a more successful and 
comprehensive TRS-80 installation in 
Keene when I went to Stevens Datsun 
to trade cars. I found three TRS-80s on 
the premises-two Model Ils and a 
Pocket Computer (the old model). The 
owner, "Fordy" Stevens, uses the 
Pocket Computer to do calculations 
involving financing and the like, so he 
can quickly answer customers' ques­
tions without consulting tables. Actu­
ally, I didn't think the Pocket Com­
puter's response was all that quick, but 
I'm sure it beats using a calculator. 

One of the Model Ils handles stan­
dard accounting functions. The second 
Model II is in the parts department and 
is used mainly for inventory. Fordy is a 
skilled programmer and has written 
almost all his company's software, 
though he has purchased one or two of 
Radio Shack's packages. 

Not long ago I visited the Jaffrey 
Municipal Airport to inquire about fly­
ing lessons. I was surprised to find a 

data processing, such as accounts re­
ceivable. The pilots also have some 
aviation programs for it, but not 
very many . 

The system includes two 80-track, 
double-sided disk drives (about 1.5 
megs of on-line bulk storage), and a 
modem. Most of their custom pro­
gramming is done by an out-of-state 
programmer via the phone link. One 
of these days, I'll bring my copy of 
the FSI Flight Simulator to the air­
port and see what the flight instruc­
tors think of it. 

More Local Observations 

All Software, a home computer soft­
ware store in Merrimack, NH, sells 
programs for TRS-80 Models I and Ill, 
Ataris, Apples, and IBM Personal 
Computers. Though All Software 

doesn't sell computers, they have Ap­
ples and an IBM on the premises so 
that customers can try before they buy. 
At this writing, they don' t yet have a 
TRS-80, but hope to get one. 

All Software has a policy which in­
trigues and disturbs me a little. They 
take used games in trade. You can 
trade in an old game program, on its 
original magnetic medium and with the 
original documentation and packaging, 
in exchange for a discount on any new 
software package. All Software then 
offers the old program for resale at a 
reduced price. 

What disturbs me is the possibility 
of customers copying a program be­
fore trading it in. I think the manage­
ment of All Software would be protect­
ing programmers, software publishers, 
and itself, if it required customers to 
sign a statement declaring that no copy 
of the traded software had been retained. 

I think such a declaration would 
cover All Software if a publisher ever 
screamed copyright infringement. 
Also, it might help the publisher obtain 
compensation if a case ever went to 
court. Software copyright infringers 
have proven very difficult to prose­
cute. But if a false no-backup declara­
tion had been signed, the perpetrator 
would also be guilty of fraud or 
misrepresentation.• 
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-----•COSMOPOLITAN ELECTRONICS CORPORATION----­

What This Country Needs 

Is A Good5tt Cigaranda$39.95DOS! 


Announcing Z DOS from the makers of MULTIDOS 

Available for the Model I - Single / Double density and Model Ill - Double Density. The Model I version will 
AUTOMATICALLY detect the type of double density hardware and self-configures to accommodate. No 
patches or special version required to run with the RS double density board . 

HAS SUPERBASIC II WITH: 

Cross-Reference • Renumber • Global Editing 


Single Keystroke Commands • 41K of Free Memory (Hot Damn!) 


THE FASTEST DOS IN TOWN! 

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

ANNOUNCING THE NEW MULTIDOS 


You Asked For It, You Got It! 

The time has come. 'EASY ZAP' is here! 
Now part of the MULTIDOS fine utilty package. 

Included in the new util ity package is TAPE/ CMD - transfers machine language tape files to disk. and DDT/ 
CMD. Have you ever wondered wha t you r disk dri ve speed is? Wonder no more. DDT/ CMD will tell you 
instantly . All three utili ties are now rn MULTIOOS wi th enhanced BBASIC. 

NEW B BASIC 

The 'Single Step King' has expanded to allow you to save your BASIC 
program in RAM! Save disk wear and tear when developing your BASIC 
Programs. 

While the mediocre BASIC got fair, the best got better. 

Get into the world of the DOS-FANTASTIC! 


MULTIDOS Model I or Model Ill Only s9995 
~ Shipping / Hand ling 

...- sa 
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-----COSMOPOLITAN ELECTRONICS CORPORATION-----.. 

EBASIC for MULTIDOS 

CEC proudly announces a new innovative state of 
the art BASIC for MULTIDOS. 

Having made the #1 BASIC and watching the competition squirm , we 
haven't stood still ... 

WE ARE NOW COMPLETELV OUT OF REACH! 

EBASIC is an enhanced SUPERBASIC with Paul M. McLeod's super 
enhancements. Some of the commands available are: 

PLOTSET Draw a Line 
PLOTRESET Erase a Line 

BOXSET Draw a Box 
BLOCKSET Draw a Box Filled In 

INVERT Inverts All Screen Graphics 

PRINT(A,B) Print at Line A, (0-15) , Position B (0-63) 

INPUT(A,B) Input at Line A, Position B 


INPUT@Q Input at Position Q (0-1023) 

LINEINPUT@Q Line Input at Position 0 (0-1023) 


PRINT$ Sent Print Target to Screen and Printer Simultaneously 
CALL Call Mach ine Language Subroutine Outline Without DEFUSR 
SORT Mult i Key Sort of Unlimited Arrays 

LABELING GOTO, GOSUB, ON var GOTO, etc . . . 

Other Commands available are .. . 
Array Read , Array Let, Array Calculat ion , Sound, Shape, Circles , Cubes ... 

All of the Commands are built into EBASIC, there are no high memory routines , and 
you still have over 38K for your BASIC Programs. 

SPECIAL INTRODUCTORY PRICE $2995 

Req uires MULTIDOS version 1.4 or 1.5 Model I', version 1.3 Model II I 

- MAIL ORDERS ­
$3.00 For 

Cosmopolitan Electronics Corporation Shipping & HandlingVISA & MasterCard 
P.O . BOX 89 • PL YMOUTH. MICH IGAN 48 170 Mi chigan Res1ocnts

WELCOMED Ade -l"o Sales Tax 

Foreign Orders Add $10 00 ******** C.O .D Orders Add 51.50 - TECHNICAL INFORMATION ­For Shipping & Handling 

Cosmopolitan Electronics Corporation* For Model I Orders Only * 
C 0 VERNON HESTER Personal Checks Take Please spec i fy Sing le. Doubl e 

or P Dens•t y 42403 Old Bnoge Road • Canion Ml 481 88 • (313 ) 397-3 126 2 Weeks To Clear 

-------------- NOW AVAI LAB LE FROM ------------ ­
ABC SALES COMPUTER SHACK POWER SOFT BYTES & NAILS SIMUTEK Computer Prod.. In c. _ 

133-19 M1crug e\n Avt:nu•· 1691 E.1son I 1500 S1t•111rnw\S E~ p11 ·s :,~·..1y 5 10 6111 A\cnll (: 48 n E.1st Specow~y 
Oe11•born M l 48126 Pontia c Ml -l8fJ~J D<llla~ TX ;'5229 'l1mu C11y IA 5 11 06 1 ucson AZ 857 12 

1J 1 Jl 581 ·2896 13•J1 673·l/24 ,;i 1.:t ; -lD.J · 297fi 11 12 1 ! ~- -1 -23~18 160?1 3?3· 9391 
I · 800 · 39?· ~ij8 I 1-1:1no ~?;. /.i3:- l·RQ0-528- 11-19 

..- See Lisi of Advertisers on Page 455 80 Micro . November 1982 • 499 



CALENDAR 


November 

1- 3 Online Inc ., Weston, CT. Online ' 82; 

Conference for users or daht bases At­

la nta Hilton. 

3-5 IEEE Computer Society, Silver Spring, 

MD. Foundations or Computer Science 

Chicago, IL. 

4- 5 IEEE Computer Society, Silver Spring, 

MD. Annual Workshop on Compuling 

lo Aid the Handicapped Charlottesville , 

VA. 

7-9 New York State Associat ion for Educa ­

1ional Data Systems , Ardsley, NY. 17th 

Annual Conrcrencc of the NYSA EDS 

Americana Ho tel, Albany, NY . 

8- 10 IEEE Com puter Society , Si lver Spring, 

MD. 16th Asilomar Conference on Cir­

cuits, Systems and Compulers Pacific 

G rove, CA . 

8- 12 Virginia Polytechnic Institute a nd State 

University, Blacksburg , YA. Workshop 

on Personal Microcomputer Interfacing 

and Scientific lnslrumcnlation Auto­

December 

6-8 IEEE CompuLer Society, Silver Spring, 

MD . Winter SimulaCion Conference 

Hol iday Inn a t the Emba rcadero , San 

Diego, CA. 

6- 8 IEEE Computer Society, Silver Spring, 

MD. VLS I & Microcomputers: Today 

and Tomorrow (TE CO '82) Hong 

Kong . 

6- IO IEEE Computer Society, Sil ver Spring, 

MD. T utorial Week Wcsl '82 San 

Diego, CA . 

7-9 IEEE Computer Society, Silver Spring, 

D. 1982 Real Time Systems Symposi­

um Los Angeles, CA. 

JO IEEE Computer Society, Silver Spring, 

MD. Computer etworking Gai thers­

burg, MD. 

9- 12 Nationa l Computer Shows, Chestnu t 

Hill , MA. The Second Annual Soulh ­

east Computer Show and Office Equip­

rnenl Expos ition Atlan ta Civic Center. 

22 Motorola Inc. , Phoenix, AZ. Seminar 

on 8-bit MPUs Sheraton- Lexington 

Motor Inn , Lexington , MA . 

January 

17-20 IEEE Computer Society, Silver Spring, 

MD. Optical Storage of Digital Data 

Lake Ta hoe , CA. 

ConrlngNext Month 
mation Vi rgi nia Tech Campus . 

8- 12 IEEE Computer Sociely, Silver Spr ing, 

MD. COMPSAC '82 Palmer House, 

Chicago, IL. 

December will bring a potpourri 
of interesting articles. William 

Kaczor is a lobsterman in Maine. 
After having trouble finding his 
lobster pots, he decided to let his 

turn the TRS-80 into a voice-actu­
ated typewriter. 

What do Basic, Fortran, Cobol, 
Pascal, and APL have or not have 

9- 10 Saginaw Valley Cha pter o f Da ta Pro­

cessing Management Associa tion, Uni ­

versi ty Park , I. in th Great Lakes 

Computer Expo '82 Civic Center , Sagi­

naw, Ml. 

1- 12 University of Sou th Alabama, College 

of Ed ucat ion , Mobile, A L. Microcom­

puters in Education Biloxi , MS . 

1- 14 ationa l Computer Shows, Chestnut 

Hill , MA. The .-uurth Annual orth­

east Compulcr Show and Office Equip­

ment Exposition Hynes Aud i1ori um, 

Boston , MA . 

5-17 Virgi nia Po lytechnic Institu te and Stale 

University, Blacksburg , YA . Workshop 

on Microcomputer lnlerfacing, Design, 

and Programming Using the Z80/ 8085/ 

8080 Virginia Tech Campus. 

TRS-80 keep track of them. What 
he came up with is an interesting 
grid-mapping technique. 

Ever wanted to type a letter 
without lifting a finger? What if 
you were unable to lift a finger? 
Mike Rigsby has buiJt a mod to 

in common? Author Nicholas has 
written a piece that will answer 
that question. 

How about a light pen for the 
Color Computer? December will 
have the details. Merry Christmas.• 

PROOF NOTES Cm 11;mu."fl / mm 1wge J2 

On the following pages, you'll read 
about a genius of the last century, a 
quest to build a mechanical computer. 
Tom Hager will take you on a tour 
through the halls of academe to see 
how today's scientists are using micro­

science, finds itself under our micro ­
scope as we look at how micros are be­
ing used by the medical community in 
America and in Britain. Our Maine 
connection, Wynne Keller, writes 
about a TRS-80 in the lab in a rural 

16-18 IEEE Computer Society, Silver Spri ng, 

MD. 1982 Test Conrerence Philadel ­

phia , PA. 

18- 21 National Computer Shows, Ches rnut 

Hill, MA. Applefrst San Francisco 

Civ ic Center and Broo ks Hall . 

computers to discover tomorrow's 
truths. James Larsen of Nike Inc. pre­
sents a detailed explanation of research 
being done by one of the world's lar ­
gest sporting goods manufacturers ­
with a micro at the forefront. 

Medicine which is strongly tied to 

down-east hospital. 

And since the Color Computer is 
rapid ly evolving into the star of the 
TRS-80 clan, John Fowler offers you 
rainbow computerists a program to aid 
in your star gazing.• 
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FREE! 

Software 

Under The 
Brand New Catalog 

Best 

With Over 150 Programs Sun 

Instant Software's new catalog is free and it offers 150 of the finest 

programs you can find. At reasonable prices ... and a variety 

you've never seen before in one catalog. And they're all contained in 

the new 16 page 1983 Instant Softv1are catalog. You'll find: 


ASSEM/ZSIM- 2 great utilities in Columbia through launch, orbit, 

one super package. Assembly lan­ re-entry and landing. 

guage programmers, this package 

solves all your programming prob­ Plus dozens of other practical , 

lems from ASSEM to ZSIM. mind-boggling or spine-tingling 


programs. 

Super Utility Plus-the most 


And now you can get the new 1983 powerful program of its kind. A 
Instant Software Catalog absolutely must for every serious TRS-80* disk 
free. You don't even have to pay for installation. 
the phone call. Just dial toll free: 

Geography Explorer Series- the ex­

citing, attention-holding series that 

teaches your children essential geo­ 1-800-258-5473 

graphical facts. 


and ask for your free copy of Instant 

Phaser Blast- phaser-arm ed Software's 1983 Catalog. 

robots, enemy Hovertanks ... pre­ It could be the smartest call you'll 

pare for a journey into the war of make all year. 

the future. 


Space Shuttle-experience the ulti­ Instant Software. The best software 

mate flight as you pilot America's Wlder the SWl. 


Instant Softwarev 
(a subsidiary of Wayne Green Inc. ) Route 101 & Elm St. Peterborough, NH 03458 

Yes, I want a free catalog! Name 

Please send my free copy to: 


Address ______________ _ 

City______State_ __Zip____Instant Sof1'Nare· 
Pelel"borough. N.H. Ol-458 USA A subsidiary ol Wayne Green Inc. 

I have a computer 

The best software under the sun. 


.,, 414 801 ll\C: 
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MONEY DOS by J.M. Keynes 

Whew! I need a double scotch. As I 
write this, it is 6 p.m. on Mon­

day, August 3. The September issue 
just hit the streets. MONEY DOS dis­
cussed commodity trading and pre­
sented a system of trading that has 
been successful for 10 years. 

When I wrote the column, I thought ..------- ­
perhaps 50-100 people would be inter­
ested enough in commodities to call for 
the free booklet I offered. I thought 
computer nuts were basically a conser­
vative lot, few of whom would have in­
terest in such a risky undertaking. Give 

"SCOREIT" TAKES THE 
GREMLINS OUT OF GRADlN 
A COMPUTER PROGRAM FOR THE 
RADIO SHACK (TMI TRS-80 
MODEL Ill WHICH SCORES MULTIPLE 
CHOICE TESTS AND GENER TES : 

•Test Statistics 
• Score Roster 
•Histogram of Scores 
• Item Statistics 
•Map of Item Responses 


UNIQUE FEATURES 

• Built-in error detection 
•Special diagnostics to guide test 

revision 
• Interface with answer sheet scan· 

ners 
(optional at additional cost I 

Include pr inter modeI and type when or · 
der ing. L icense for use of the compiled 
version of t he program may be obtained 
by remitting$195.00 to: 

J. Eli & Associates 

635 South Hennessey St. 

New Orleans, LA 70119 


Sample Output Free on Reques t 
Please send SASE ..-49 1 

JONELL SYSTEMS 
TRS 80* MOD I 

SEA BAITU: In assembler - fast, I Ne-action. graphics oriented 

~~~~ :/a{u~~~l~~ ~~·~6k ~~l~n1 or agains1 com~~~~S 
BIORYTHM GENERATOR: Genera1e anyone's biorythm chan 
for 6 mos. W/16K, 1 yr. W/ J2K. Video or LIP ou1put with 
simul taneous graphic ~me-wave presen1ation of all 3 functions. 
Flags cri tical days and much more. Req. min. 16K Lei,iel llS19.9S 
JOB ACCOUNTING: Run your system like the big guys I Menu 
driven program records arid files star1 and stop run limes from 

~::~a~~0j~b e~~~~~ ~~~es' ~:a~c~~~~t~ft~~~~::ts~rc~~i~~ 
paymenl'5o and more. In disk b;uic for 32K system S14.95 
CMD 2 TAPE: Make level II ba'5oiC '5oy51cm 1apes from CMO Disk 
Fi les. 5how'5o load and enlry addres.se'i.. Req. 321( disk 
system. S14. 95 

TAPE 2 CMD: Make di'5ok CMD fi les from leve l H system tapes. 
Shows "'ad and en1ty addresses. Identifies non-system ta1>es. 
Much simpler tlian 1apedlsk utillry. Req. 32K Did{ 
~= m~ 

Alt progtams supplied on tape. Add SS.00 10 price for disk. 
Printed insrructio.ns furnished for each program. Give ly.srem 
conliguralkm when ordering. 

JONELL SYSTEMS 
130 4th Stree1 Ah izer 

Hun1 ing1on, WV 25705 
• Trademark of Tandy Corpor.lfion ....- 347 

Platinum 

and 


risk capital 


old J.M. a C- in perspicacity. 
Last weekend over 800 of you called 

the toll-free MONEY DOS hotline, 
and today the phone rang off the wall 
with requests for more information on 
commodities. Before you become the 
"killee" rather than the "killer" in 
your quest for riches, pay close atten­
tion to these words of wisdom. 

To trade the System effectively re­
quires a minimum of$ l 0,000 of genu­
ine risk capital. I define risk capital as 
the amount of money you could throw 
in the ocean and not change your long­
term financiaJ security. The System has 
averaged over 50-percent net profit for 
IO consecutive years, but it doesn't win 
every month. Your bankroll must be 
large enough to withstand the loss of 
some battles. Remember, if you're in 
doubt, stay out! The primary reason 
that nine out of ten new businesses fail 
is that they are undercapitalized. 

If you are determined to try the Sys­
tem with real money (I suggested you 
try it for six months with Monopoly 
money), here are several dos and 
don'ts. 
•Trade with a discount broker. 
There are several reliable firms that 
give a 50-70 percent discount from 
what you would pay Merrill-Lynch, 
Dean Witter, or E.F. Hutton . Make 
sure whoever you trade with is a 
clearing member of at least one of the 
major exchanges. 
•Put up Treasury bills in lieu of cash 
for margin money. Why not earn 12 
percent on your funds? 
• Do not tell the broker about the Sys-

tern. Just say, "I make my own deci­
sions ." Give him your orders (before 
the market opens) exactly as the Sys­
tem dictates, and go fishing. Resist the 
urge to call several times each day for 
quotes. 
•Never second guess the System. If 
you do, you no longer have a system. 

Also, there was one mistake in the 
program listings. One of the gnomes of 
Peterborough managed to place the 
last few lines of the data-base program 
at the end of the main program. 

As this is written there is a commodi­
ty trade available that, if you make it, 
is quite a deal. Today gold for delivery 
in April closed at $381.80 per ounce 
while April platinum closed at $314.10 
per ounce. Historically, platinum has 
almost always sold for more than gold. 
When gold hit $885 per ounce in 1980, 
platinum was at $1,025 per ounce. A 
few years before then, when gold was 
$100, platinum sold for $125-$150. 

I expect this spread to return to 
normal in the coming months. Today 
I bought April platinum for $310.50 
per ounce and concurrently, sold 
April gold at $381.50 per ounce. I ex­
pect platinum to reach parity with 
gold, and perhaps go to a $50-per­
ounce premium-no matter which 
way the markets go. 

When you read this, check the prices 
of the spread and see if platinum hasn't 
gained on gold. The opportunity may 
still be there. Each spread involves 
buying two platinum contracts for 
each gold contract sold (platinum con­
tracts are 50 ounces and gold 100 
ounces). The profit potential per 
spread is about $12,000. I will risk no 
more than $1,500. I like those odds. 

Last month I predicted an awesome 
bull market. I suggest you reread past 
MONEY DOS articles on covered op­
tion writing and convertible securities. 
Both strategies are more conservative 
than owning common stock, and in 
many cases, more profitable. 

Next month I'll deal with some ad­
vanced strategies in the options mar­
ket, some that require only a modest 
bankroll. 

I give my comments on stocks, op­
tions, and commodities on the MON­
EY DOS hotline, 800-327-3389 or in 
Florida (305) 665-3389. It operates 
from 9 a.m. Saturday to 7:30 a.m. 
Monday (EST).• 
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LYNN'S A/R SYSTEM 

12 lntergraded Account Receivable Programs 

Tested In Service For Over 3 Years 
User's Comments: •menu driven• increased cash flow• saved over 50 hours a month in secreta rial hours • almost completely 
eliminated billing errors• phone supported-ask for Ron . 

LYNN'S AI R SYSTEM WILL 
• pr int invoices •tell you what percent of sales an account is to total sales 

• tell you your ai r total. number of invoices outstand ing, by month 

average per invoice • tell you what percent of a/ r an account is 


• tell you at any time how many invoices an ind ividual • print mailing labe ls for your accounts 

account has open. the total amount owed. the average per •print statements at any time you wa nt them (either individual 

invoice, the invoice date, and then invoice amount or all accounts) 
• tota l sales on account for a given month. number of invoices •print alphabetical hardcopy of accounts and account numbers 
sent, average sale per invoice • print all items sold for month 
• how much an account purchased during month. how many • alphabetica l sort of items so ld by month 

invoices were sent. average invoice for month • this set of programs can be custom modified by you or us 
•AND MUCH MORE!! 

AGING REPORT FOR LYNN'S A/R SYSTEM 

Ag ing Repor t 01 / 31 / 82 Page 1 
Account Current 30-60 Days 60-90 Days 90+ Days Total 
ABC Inc. $ 249 00 $ 65 20 $0000 $ 00.00 $314 .20 
Old Co. Inc. 0000 84 40 165 20 0000 249.60 
New Co. Inc. 97.75 0000 0000 00.00 97.75 
Deadbeat Inc. 0000 0000 0000 345.00 345.00 

Totals $346 75 $ 149.60 165 .20 345 00 $ 1.00655 
Aging reports can be compiled on a dai ly, weekly or monthly bases . 

LYNN'S CHECKBOO~ DATA BASE MANAGER 
LEDGER SYSTEM BY WELLS 

perfect tool for storing and mai nta ining mail ing list, 
inventories, menus. collection records. article references. 

•Phone Supported Ask For Ron• 

• saves hours of posting to general ledger • almost 
important dates. c lient records• all functions menu driven • 

completely elim inates mathematica l errors • menu driven• 
easy to interface to word processors and communication

200 expense f ields• will handle 1.000 checks a month• will 
prog rams • sort in ascending or descending order (fast 

print checks with option to enter handwritten checks• will 
mach ine language sort) • compact storage w ith minimum

do reconciliation statement with hardcopy • will print 
overhead• go from data base to visicalc and return• sort and 

hardcopy of f ield totals both by month. year to date and end 
select visica lc lines!!• interface to Radio Shack 's "advanced 

of year • automat ic account numbering • au tomatic field 
statistica l package" . 

entry• w ill pr int hardcopy of checkbook reg ister• debit and 

credit memo entry •alphabet ical hardcopy of accounts 

payable and account numbers (machine la nguage sort. very 

fa st) • AND MUCH MORE! • 


..------LYNN'S------.. 
Account Receivable System $4995 


Account Receivable Ag ing Report $2QOO 


Checkbook Ledger System $6995 


Well's Data Base Manager $3995 


Add $2 .00 Freight and Handl ing . 

ll l1no1s Residents Add 6% Sales Tax 

Send $10.00 Per System 

For Printouts and Documentation. 


Cred it Given on Order 


...Jot ..... . ,

Equipment Needed: 48K Model I or Ill . ~~··-- ..-........:.<· •
---..;:.,_t....... . , :• ... ,, .,..~ 

~.~ 1~:,,("1 .. . 1: .......
Lineprinter, 2 Disk Drives. 

LYNN COMPUTER SERVICEThe above programs w ill work on TRSDOS 1 .2 and 
6831 W . 157 St.1 .3 for the Mode l Il l NEWDOS. NEWDOSSO. 

NEWDOSSO V2 .0 . LOOS and MULTIDOS for the Tinley Park, Illinois 60477 
Model I and Ill . (312) 429-1915 ..-115 

TASSO and TASDOS are trademarks of TANDY CORP. NEWDOS and NEWDOS80 are tr ademork s of APPARAT INC LOOS ,5 a 1rademark ol LOGICAL SYSTEMS INC 
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MEDICAL OPINION by Philip R. Mills, M.D. 

W ord processing is essential in 
most medical practices. lt can 

make a mediocre secretary good and a 
good secretary great. 

Unfortunately, most word-process­
ing articles discuss only software. Of 
course software is important, but in a 
medical practice, the hardware, partic­
ularly the printer, is equally important. 

Like a stereo, there are two ways to 
purchase word processors: either as 
separate components (computer plus 
printer plus software) or as a complete 
system (Wang, Lanier, and so on). The 
system word processor's major advan­
tage is convenience in packaging and 
training . Its major drawback is its ex­
pense, decreased versati lity, and little 
room for customizat ion . Software up­
dates are few and hardware updates 
are slow in coming and expensive . At 
this writing, system software diction­
aries and grammar checkers, if avail­
able, a re clearly inferior to state-of­
the-art micro programs available. 

A special case of the system word 
processor is the memory typewriter. It 
has excellent secretarial acceptance 
since it looks like a typewriter. Our 
clinic has an IBM Memory typewriter. 
lt has been a disappointment , how­
ever. Every secretary we send to IBM 
for training costs nearly $300. Service 
has been good. (It better be-break­
downs have been distressingly frequent 
and service contracts are expensive.) 

The printout from memory is slow: 
there is no continuous feed for printing 
of rough drafts. Editing is very slow. lt 
is often faster for our secretary to re­
type a one or two-page document and 
then edit it with the memory feature. 
Since using the Model I with its video 
editing, our secretary now prefers the 
computer to the memory typewriter. 

The big advantage of the component 
word-processing system is the far lower 
cost and the customization it provides 
for the medical clinic. The cornerstone 
of the component system is the com­
puter itself. Serious business use pre­
cludes the inexpensive color game-type 
computers, since the keyboard and vid­
eo are inferior for secretarial use. Even 
the Apple Il requires a keyboard en­
hancer, video card, and, in my opin­
ion, a Z80 card with CP/M. This be­
comes expensive. 

My first choice of a word-processing 
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computer is the Model 11. Its present 
reduced price makes it very competi­
tive. It has an 80-character-per-line 
screen, reverse video, a 4.0 MHz clock, 
and a keyboard that includes a com­
mand key . It also has good word-pro­
cessing software available for TRSOOS 
2.0a as well as CP/ M. 

If you purchase the Model 11, an ex­
ternal disk drive is a necessity for back­
ups. While Tandy has used reasonably 
good disk drives for the computer it­
self, they skimped on the external 
drives and used cheap, inferior units. 
Nearly everyone recommends non­
Radio Shack external disk drives . 

Another good choice of computer is 
the LNW. It has a command key, 
80-cha racter -per-line video with 
reverse video, and 4.0 + MHz clock 
speed . It has Model I compatibility, as 
well as CP/ M compatibility. 

The Model III is also a reasonable 
choice. It lacks a command key, but 
other keys can be substituted . When 
modified by Holmes Engineering, 
MTI, and others, it comes with reliable 
speedups, 80-character-per-line video, 
and other enhancements . Radio Shack 
is also releasing an 80-character-per­
line enhancement for this computer. 

What about the Model I? That is 
what our clinic uses. An inexpensive 
high -resolution green phosphorous 
screen, Holmes Engineering speedup, 
memory, and expansion interface 
greatly improve its performance . We 

are awaiting the 80-character-per-line 
enhancement. Even so, it serves our 
word-processing needs, though not 
elegantly. 

That brings us to printers . At this 
point we should acknowledge that a 
word-processing system will not elimi­
nate a good correcting electronic type­
writer . Our secretaries use Selectric 
typewriters for small jobs such as typ­
ing cards or filling out questionnaire 
forms. To use a word processor for 
jobs such as these is like using a bull­
dozer to hoe a garden. 

Since a typewriter is needed anyway, 
some clinics have purchased a device 
that sits on top of the typewriter keys 
and "types" with finger-like projec­
tions . Originally these units were devel­
oped to test and burn in new typewriters 
at the factory. PMC has been marketing 
one such unit for under $500. 

The greatest weakness is the slow 
print speed (usually around 100 wpm). 
Most units of th is type use an RS-232C 
connection, so a faster dot-matrix 
printer could be connected to the serial 
output. The dot-matrix printer could 
be used for billing, while the "type­
writer" can be used for professional 
letters and reports. This arrangement 
would not be satisfactory for most 
businesses, however. 

A far better solution is the Radio 
Shack Daisy Wheel II. The print is very 
high quality; the printer also has the 

·advantage of Radio Shack's service 
and avai lability. It is very easy to feed 
single sheets by hand, and there is even 
an automatic single-sheet feeder (but 
what a cost) . The quieting cover is a 
helpful option. 

It does have drawbacks, however. 
Early printers are different than later 
printers. If your clinic purchases the 
Daisy Wheel II, make certain it has a 
current serial number. Ribbons are 
avai lable only from Radio Shack. 
Print fonts are available only from 
Radio Shack and are $30 each . Propor­
tional font-style selection is very lim­
ited (they all look the same to me). 
There is also a more serious flaw with 
the inabi lity to underline blanks. 

Our clinic has a NEC 5530 Spinwrit­
er. It is faster than the Diablo or daisy­
wheel type printers (55 cps versus 45 
cps) . Thimble fonts can be obtained 
for $10-$15. It is slightly more expen­
sive than the Daisy Wheel II, but it is 
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more reliable and a real workhorse. 
We are very happy with it. In fact, our 
only complaint is its inability to pre­
pare mimeographic stencils. 

If I were purchasing a new printer 
today, I would buy the C.ltoh. It is a 
best buy. The mechanics are so precise 
that overstriking even three times fails 
to produce a significantly darker print, 
since it is hitting the same identical spot 
on the page with each strike. No other 
printer that I have seen can duplicate 
this kind of print-strike accuracy. 

Medical clinics must have a Selectric­
quality printer for business letters and 
reports. Correspondence quality is use­
ful for billing and rough drafts where 
speed is essential. I used to believe that 
dot matrix could never produce Selec­
tric quality print, but technology is 
rapidly changing my ideas . 

Anadex is trying to break open the 
high-quality, dot-matrix market for 
the microcomputer. The WP6000 will 
be fast (reportedly 300-plus characters 
per second) and able to produce Selec­
tric-quality print. If it turns out to be as 
good as the prerelease publicity, it will 

be an exciting printer. 
Epson is also "expecting," and sec­

ond-hand sources have shown me the 
actual print at 80 characters per sec­
ond. It is impressive; it looks typeset. 

Our clinic also has a dot-matrix 
printer, the MX-100. This Epson is a 
good printer in many respects, but for 
the clinic it is too slow for speedy bill­
ing and it is not Selectric-quality print. 

Proportional Printing 

Proportional printing can make doc­
uments look superb. It can dramatical­
ly improve the appearance of the in­
house handouts designed for patient 
education. One of the problems with 
patient education is compliance. But 
often this poor compliance is merely 
due to our patients forgett ing our in­
structions. Standard instruction sheets 
on back care or diet , printed up nicely 
with proportional print, can make a pa­
tient want to read them. I believe pa­
tients will read these inst ructions more 
readily than a hard-to-read, poorly 
formatted sheet of instructions. 

But obtaining proportional printing 

is a problem. None of Radio Shack's 
word-processing programs have very 
sophisticated print possibilities. (They 
keep telling me improvements are com­
ing, but right now they aren't here). 
Most so-called proportional-print soft­
ware for the TRS-80 has spacing that is 
wider on the left part of the line, in­
stead of equal apportioning through­
out the line. 

While I was giving a talk to the New 
England Medical Computer Club, 
mentioned my frustration with the lim­
itations of Scripsit and the continued 
delays in Radio Shack's production of 
SuperScripsit. I was tired of Word­
Star's slowness on the Model I as well 
as its marginal usefulness with the vid­
eo restrictions of this computer. My 
secretary was frightened of the Word­
Star's complexity and didn't want to 
learn it. 

Several physicians mentioned their 
satisfaction with Chuck Tester's pro­
gram, Newscript (Prosoft, Box 560, 
North Hollywood, CA 91603-0560, 
(213) 764-3131), and mentioned their 
understanding that Tandy's Super­

~ *COLOR*COMPUTER* * * 
i;;;;;;;;;;;;;;;;;;~il;;;;;ACTIONGAMES--

-ic * FAST= EFFICIENT= MACHINE LANGUAGE * ARCADEGAMES,----------------------­
coLoR ~1< * * aawa~v1<S....... * c: d s E. i4 . * ,.f#.l('9•a..* - ~.-4 ~- e.....-a--a ;-­··- .,.t1 .-. ~ 

"C" ~:/A new super hi- res ~ ..~ff. -~-~\ ¥­ "" Outsmart the 
~v.? space game. Wave after * They'recall ing 1 

_ : I(/'' UtJ~ni ' creatures that pursue 
J / wave of alien attackers. . . this one a "c lassic". Yo~' l l -~ you as you hu_nt for 

,.. f f d f r treasure in a maze of
each one a different and unique challenge have hours o ast-pace un ,g._ 

· b t s h. -.,.. ' 1 cave passages. Lots of 
to your skills. CASSETTE (16K) . .. $24.95 zapping ro o s. uper i-res action. colors and sounds! 

DISC (32K) . .. $29.95 CASSETTE (16K) · · · 524·95 CASSETTE (16K) .. . $24.95 

··Finally sollwalf! wm rn y o t me Color Compute' K C Wesre11y RI 
"The ads .i nd revie ws w re rigm Great slut11 ·· RS Los Angeles. CA 

SEND FOR OUR LATEST FLYER 

"""1111'!>,. GETONOUR -
~ MAILING LIST

* BUY DIRECT -1e _ 
We pay shipping on all orders m lhe 
conll nental U.S. and Canada. Over­
seas add S3.00. Califorma res1den1s 
please add 6% sales tax. 

We are always lookmg tor quahty 
machine language programs Contac1 
us for details . 

DISC (32K) · · · S29·95 ~ DISC (32K) ... $29.95 
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be a physician until he discovered com­ Epson MX printers and Okidata'sScripsit was being held up because it is 
abysmally slow. puters! The new manual, which is very Microline series . Although I have not 

complete, even contains suggestions yet tried it, it can even make large print 
Newscript for overhead masters. for use in a clinic. 

Skeptically, I obtained a manual The program, older than Scripsit For those who are Dvorak keyboard 
and based on IBM's Script, is very user from Prosoft and studied it. It was out­ enthusiasts (see 80 Micro, December 

standing, and so I got the program. I friendly. Mailing lists can be created 1980), there is full support (even a 
have used many word-processing pro­ and used to provide the basis for form Dvorak typing tutor and keyboard la­
grams, but this is the finest I have seen letters. More importantly for the bels that won ' t interfere with the 
on the Model I/Ill. It isn't necessary to clinic, boilerplating is possible. This Qwerty labels). 
review it in depth since it has received boilerplate can significantly reduce sec­ For owners of LNW computers, or 

80-character-per-line enhancedexcellent reviews, but some of its fea­ retarial time. 
The Electric Webster spelling check­ screens, there is full support as well. tures are particularly valuable in a 

Newscript has a very importantclinic setting. er from Cornucopia Software is fully 
modification for your one-handed pa­compatible and selectable from theIt is the only program supporting 
tients. It was first suggested by a handi­menu. We originally purchased thetrue proportional print. (WordStar, in­
capped Newscript user, Walt Crede.earlier Microproof, but the Electriccidentally, supports only a pseudo­
This modification makes it quite sim­Webster is. vastly superior. It is nowproportional print. Magic Wand also 
ple to type manuscripts with only one completely accurate, expandable forsupports pseudo-proportional print. 
hand. (Most word-processing pro­medical words, and the speed has in­While it has commands for true pro­
grams are difficult to do with one handcreased. The browse feature is lessportional, the print is poorly spaced, 

helpful for our secretary (she is a good because of the way the control keyand is not fully implemented. Two 
functions.)speller), but is a real time saver andyears ago I attempted to improve the 

Next month we'll look at a printerconvenience when I write. source code without success.) 
peripheral, the spooler. 1was going to Newscript also supports JF Consult­The author of Newscript under­
include it with this article, but it should ing's lnkslinger from the menu. This stands the needs of medical clinics. His 
be discussed with accounting, since this can be useful in preparing clever titles father was an anesthesiologist. His 
is where it shines. Until then ... •brother is a physician. He intended to for patient-education handouts on the 

For a limited time. Data Services. Inc.. will 
g ive you a Fr<.EE Epson MX-80 Printer ($645 
value). when you buy a TRS 80 Model Ill . 481~ . 
with 2 PEfKOM 40 tracl~ drives. at our new low 
prices of $2 .395 .00 . 

(Includes P.S-232 . Printer Coble . TRSDOS. )" 

The perfect system, the perfect price! 
TRS 80 Model Ill, 48k - two PERCOM 40 

track drives - EPSON MX-80 Printer. 
Do to Services offers more - APPARAT'S 
NEWDOS 80. version vm 2 .0 , regularly $149 .95 
- now only $129.95 (Model Ill units only.) 

Up to 20% savings on TRS computers - ac­
cessories - programs, Plus : EPSON I PERCOM I 
APPARAT I HAYES SMARTMODEM I VEROATIM 
DISKETTES / MEMOREX DISKS. 

•TRS-80 is a trodemorl~ of Tandy Corporation. 
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• 	 FREE SHIPPING in 48 contiguous states. 
• 	 No Soles Tax on out-of-state orders. 
• 	 Visa/Moster Cord welcome. 
• 	 Personal checl~s . allow 3 weel~s to clear. 
• 	 (International orders , freight F. 0 .13 . Wichita . 

Kansas) 
CALL TOLL FREE: 1-800-835-1129 
or order by moil from : 

11f1Tfl SffiU~~ES, ~~L. 

COMPUTER SERVICES SINCE 1970 

P.O. Oox 1157 Wichita , Kansas 67201-1157 
(In Kansas, coll 1-J16-8.38 -9021) 
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THE BIGGEST NAME IN LITTLE COMPUTERS'" 

TRs-ao·· Model D- Your Best Buy 
In a Business Microcomputer 

UP 

TO 


15°/o 

OFF! 


TRS-8D.computers , on 
software and peripherals 

Simi lar values o n oll merchandise 
CALL CO L LEC T: 

800-351-1 580 

Texas Residents call: 915-283-2920 

.... 169Van Horn Office Supply 
701 W. Broadway ·- P 0 Box 1060 

Van Horn , Texas 79855 
DEALER GOSS VIS4 -Form F48 Prov ided 

Standard Warranty in Effect ­
THE NATIONWIDE SUPERMARKET OF SOUND' 

Model 953A EPROM 

PROGRAMMER 


• 	 Program• 2508, 2758. 2516, 2716, 2532 and 2732 five volt EPROMS. 

• 	 Complete · no personality modu les to buy , 

• 	 Inte11igent · m icroprocessor based, programs and veri fies any or all by tes. 

• 	 RS ·232 serial interface · use wi th compu ter or term inal. 

• 	 Verifv erasure command · verifies that EPROM is erased. 

• 	 Extended diagnostic• · error output distinguishes between a bad EPROM 
and one w hich needs erasing . 

• 	 May be used fo r extremely reliable data or program sto.-age. 

• 	 All power on programming socket under processor control. LE D wa~r1ing 
light indicates when power is applied. 

• 	 Comp lete wi th Textool zero insertion force socket. 

• 	 High perlormanc:e /cost ra tio. 

• 	 Standard 08·25 I / O conn<1etor . 

PRICE $289 

BAY TECH NI CAL ASSOCIATES. inc. 

HWY. 603. P.0 BOX 387 
BAY ST. LOUIS. MISSISSIPPI 39520 

(601 ) 467·8231 
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MENU ' S . SAVE/RECALL JN FORHATION OUI C> ANO EASY. 

bi. PERFORM ALL VIDEO WOR> Sl-~FEl F'UNCllONS R IGHI ON SCREE N 

II . USE~ FRJENOl v I 4 ~ PAG DOC"S.UFFSET PRINTE D. tNOEW ED 

], . NINE CHARACTER USER OEFI NEO CLJRSOA. --·. ~ .. , 

31. lb I TER COHHANDS FOR GRAPHICS ENIRV_ ) t Y E 

4 >. COPY CHARACTERS J N ANY DI RE C l l ON FASI. .... 

~ ) . UPPER / I OWE R CASE SUPPORT WI THOUl ORJV AS. 

bl. 00 ALL OF lH FOl.. l OWI NG ON VAR I ABLE IENGHt LI NES -• 


<~ OPY - F" Il l. - OELE: U: - E'. ACHANGE - MOVE - P Ul l - UC /LC - 1NV ERT 
GRAPH I CS-PRI NT - JUS TI FV l .o -eur.. EfilRESIORE 10 5C R(EN. 

1 > . 	 U1 1LITl£S I NCL UDE --• HASt - AUTOMAIJ C ~R lN 1~ NUMSERS 
CURSOP l.OC~T!ON ANO VALUE -~ S£LtCr JvE ClS ' S · PklTEttN­
ex t R..:4 BUFFERS-SCR EEN OVERWRirE - HE XDlJHP-SEARCHES . MOFri;; 

81. F ULL D I S ~ I CASS J IO l) JA- WR I Tt - lOAO - APPE' NO- COPV - t>lll 
SCREENPRiNT - OUIPUTS CODES TO DRIVE HNV PARALLEL PRI N1 ER 
F-ROFESS I ONALL.Y WAI TTEN t. SUPPORTED - NO 6UG5 -2 ¥RS. IN DESIGN 
OVE~ q0 COMMANDS - , FAST I EASV I FUN • - ~LL MACHINE LANG. 
CASS MOD 1• 3•• l5 .00 I DIS~ HOO I OR J• • 4 S .~~ I ~~ PROGRAM 
WORrS IN lb~. OR MORE AND ADJUSTS TO MEMORY SI ZE CHANGES. 
ESrF C IAtLV FO~ MX- 60 . H JCR0L lNE6~ ANO O THER BLOC~ GRAPHIC 
F-RJNrERS. F-~INTER NOl REO. FOR F ILE HANOl.. ING • CAR TOONS. 

LIS F"o.Ml. OEAl.. R TEAHS AVAIUUilLE - I NOUIAIES INVI TEO 

.... 160 
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RELOAD BC by Art Hus ton 

We have big Load 80 news this 
month-COLOR!!! Due to read­

er enthusiasm, the major Color Com­
puter listings from each month's 80 
Micro will be available on cassettes. The 
Model 11111 Load 80 will continue 
monthly on tape and disk. 

Color Load 80 will start with the De­
cember 1982 issue. It will contain the 
best Color Computer programs from 80 
Micra's 1982 issues. This cassette will 
sell for only $14.97 plus postage. 

Subsequent Color Load 80s will be is­
sued every three months for $9.97 plus 
postage. The first will be available with Load 80 
the March 1983 issue of 80 Micro, and 
will include Color Computer programs goes color
from January, February and March. 

Load 80 Gripes 

We are proud of the high-quality cus­
tomer service we provide. Sometimes 

Program Name Disk Status 

CUBE80 Works unchanged, bu1 requi res 32K 
KALAH / SRC Must be assembled 
SLOTMACH Will not work wi1h disk 

CRAM Works with changes in lines 960, 970 
RAMMER Works wi1h changes in line 100 
TREK I Works unchanged, bu1 no1 on !Vlodcl 111 
TR EK2 Works unchanged, bu1 no1 on !'"lodel Ill 
SUBCHOP2 Works wi1h changes in lines 60, 65 
THRUASTR Works wi1h changes in line 15 

Table I 

.------------------------------~ 

Program Title Page Comments 
I COPYRGHT/ BAS - None 
2 MEDHIST/ BAS 90 None 
3 REGRESS/ BAS 96 None 
4 HEATSTRS/ BAS 148 None 
5 EINSTEIN/ BAS 222 None 
6 DRAWPOKR/ BAS 246 None 
7 BABYCASS/BAS 282 None 
8 KWIKMAZE/ BAS 318 None 
9 PIXLPRNT/ BAS 364 None 
10 GENEALGY/ BAS 398 None 
11 ANCESTRY / BAS 398 None 
12 FAMILY/ BAS 398 None 
13 TRON/ SRC 406 Needs EDT ASM 
14 QUIKSORT/ SRC 414 Needs EDT ASM 
15 BKINVTR Y / BAS 436 None 
16 KTAABA/ BAS 450 None 

November Load 80 Direc101y 
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the correspondence is frustrating. One 
person complained that the EDTASM 
source code files on the June/ July 1982 
Load 80 tape would not work on his 
machine. His local Radio Shack store 
advised him to buy their Series I Edi­
tor / Assembler, upgrade to 48K, and 
add a second disk drive. Many dollars 
later the EDTASM files would sti ll not 
work. 

The three EDTASM source code files 
on the June/ July tape were SM PL­
ZAP I, SMPLZAP2 and SMPLZAP3. 
These were three parts of one disk zap­
per which the author spl it to prevent the 
source code from overflowing the mem­
ory of a 32K machine. The accompany­
ing article ("Stepwise Refinement," 
page 232) contained a Table (page 234) 
which clearly stated the steps necessary 
to assemble each part separately before 
dumping the object code to disk as one 
unit. The person obviously did not read 
Table I. 

What is the moral of all this? Each 
article serves as the documentation for 
each Load 80 program. Read each arti­
cle carefully. Also read the Key Box. lt 
tells which systems the program will run 
properly on. If you still have problems, 
call me at ( 603) 924-94 71 ext. 233. 

Finally, if you write, describe your 
exact system. I must know if you have a 
Model I, Ill, or Color Computer, how 
much RAM, and how many disk drives. 
If you have non-standard equipment let 
me know. Describe, as completely as 
possible, the symptoms of the program 
failure. 

August Zaps 

Many people had trouble converting 
August 1982 Load 80 programs to run 
on disk. Table I lists which programs 
will run after implementing the changes 
described in remark statements, and 
which will not run at all. 

The disk documentation incorrectly 
listed Kalah / SRC as being in Basic; it is 
an Assembly-language program requir­
ing an editor / assembler. The first pro­
gram on side B was listed on the disk 
documentation as LUCKl3. The cor­
rect file name is LU CK Y 13. 

If you modify a Load 80 program to 
run on a different system, drop a short 
note to "80 Input" so others can benefit 
too.• 



It's Here! The computer Strategy 

came with Bounce! 


For: 
Apple 
Atari 
TRS-80 

Have you ever seen a fast action 
game combined with the intense 
strategy of chess, backgammon or 
Othello? Ricochet ... the first abstract 
strategy game designed exclusively 
for the computer owner... is both. 
And loads of fun! 

You and your opponent each have 
six opposing blocks to maneuver and 
two launchers to fire. Your shots rico­
chet off the blocks, changing their 
position with every hit, while earning 
you points on the way to their targets. 
The longer your shot ricochets, the 
more points you get. 

You don't have to play alone, either. 
Play against any of four different com­
puter opponents, (each a different 
personality), or another human. Five 
game variants to choose from-each 
requires a different strategy. 

Ricochet is truly competitive ... if you 
want it to be. A "smart clock" lets you 

put more pressure on your opponent 
by forcing him to play faster than 
you. But you've got to win two out of 
three (or three out of five) games to 
claim victory. 

Your computer rates you after each 
match, so you can compare your mas­
tery of the game with that of other 
players. In the long run, you 're trying 
to rack up points for your personal 
Ricochet Rating. 

Get Ricochet now at your local 
dealer for your Atari, Apple or TRS-80. 
suggested retail price: $19.95. 

Another Mind Toy 

From E/1~ERGAME5
'/"",ekPfAY 

"APPLE . ATARlandTRS-BOarerrademarksofApple © 1981, AUTOMATED SIMULATIONS, INC. ..-28 
computer, Inc .. Atari . Inc. and Tandy Corp., respectlvelv. P.O. BOX 4247, Mountain View, CA 94040. 



edited by Steven Frann NEW PRODUCTS 

Keep X-rays Away 
A leaded screen shield protects video 

display terminal or computer terminal 
users from the X-rays emitted by these 
screens. 

The I-Protect leaded acrylic screen 
shield is a 3 mm thick piece of transpar­
ent acrylic plastic impregnated with 
enough lead to stop any X-rays from 
reaching your body. 

This product affixes to the front of 
the monitor screen with four velcro 
tabs. Anti-glare devices can be attached 
to the front of the I-Protect screen 
shield. 

I-Protect is available in two sizes, 8 
by IO inches ($49. 95) and I 0 by 12 
inches ($59.95), to fit most monitors . 
For more information contact LSI 
Systems, 132 W. 24th St., New York, 
NY 10011, 800-221-7070. 

Reader Service v 579 

Meet the Computer 
Meet the Computer helps young chil­

dren learn simple programming for a 
TRS-80 home computer. 

The 77-page text, written by Marjorie 
Crabbe, features easy-to-understand 
language and clear-cut instructions 
children can follow with a minimum of 
supervision. By the time the child com­
pletes the suggested activities sections, 
he should be capable of writing simple 
programs on his own. 

MEET THE 
COMPUTER 
TRS-80 

1Vleet the Computer by J\ifarjorie Crabbe 

The Afl'/ B11si11 ess Co mputer 

Significant concepts are set off in 
bold boxes at the bottom of pages to 
simplify learning. Important ideas are 
repeated throughout the publication, 
and illustrations supplement the text 
and add visual interest. 

A seven-page glossary with concise 
definitions and a cross-referenced in­
dex provide additional teaching aids for 
the child. The plastic binding permits 
the book to lie flat when opened to 
any page. 

Priced at $9.95, the book is available 
from Crabbe Associates, 212 W. Gra­
ham Ave., Lombard, IL 60148. 

Reader Service v 577 

Business Computer 
Microcomputer Technology Inc. 

(MTI) is offering a new personal com­
puter line designed especially for busi­
ness use. The new line, known as the 
MTI MOD lII PLUS B series, begins 
with a 48K memory and double-density 
dual-drive system. In addition, the 
Business line features 4MHz operation 
for rapid processing, an RS-232 inter­
face for communication applications, 
and an anti-glare screen and cooling 
unit. MTI will include a complete ac­
counting package with each busine s 
computer for prices from $2,495 . 

As an added enhancement for those 
looking for word processing capability, 

arrangements have been made with 
ProSoft to allow buyers of the MTl 
business computers to receive Newscript 
at a substantial discount. With New­
script, the computers have complete 
word processing capability. 

For more information, contact Mi­
crocomputer Technology Inc., 3304 
West MacArthur Blvd ., Santa Ana, CA 
92704, (714) 979-9923. 

Reader Service v 593 

VisiCalc Surrogate 
Aton International Inc. has an­

nounced two programs, Basic Sur­
rogate and VisiCalc Surrogate, for use 
with their JobStream CP/M 2.2 
operating system. These programs pro­
vide the interfaces which allow Radio 
Shack Basic and Radio Shack VisiCalc 
to operate in the JobStream CP/M en­
vironment on the Models II and 16. 
This creates a less expensive alternative 
for TRSDOS users who wish to upgrade 
to CP/M and improve performance 
without buying new applications 
packages. 

VisiCalc Surrogate ($99) allows ac­
cess to the VisiCalc program (not gener­
ally available in the CP/ M environ­
ment). VisiCalc Surrogate also offers an 
additional 4K to 12K bytes of memory 
space over what is available under TRS­
DOS. Basic Surrogate ($99) increases 
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SPECIAL-PURCHASE 

TRS-80 
MOD Ill 
48K - 2 Drive 
- DISK Ill 
TRSDOS & 
Manuals 

$1882 


• 
 6.3 to 	38 MEG 

• Winchester External Hard 
Disk Ill beginning at 

$1899
EXTERNAL FLOPPIES 

Optional HD Ill: 
for MOD I 	 .$275 9.5 meg 	 $2099 
or Ill 19 meg 	 2799 
Fully compatible, 120 day warranty • 	 2 x 6.3 meg 2899 
80 TK or 2 sided $395 2 x 9.5 meg 3199 
80 TK & 2 sided $515 2 x 19 meg 4399 

CHECK THESE GREAT BUYS ON OTHER PRODUCTS: 
Epson MX-80 w/graphtrax $475.00 C.ITOH & Diablo Ribbons 5.95 Novation Cat Modem 175.00 Drive Extender Cable 12.00 

Epson MX-80 ft 575.00 DC Hayes Smart Modem 259.00 Novation D Cat Modem 199.00 Head Clean ing Kit 5 '/, " 14.95 

Epson MX-100 750.00 DC Hayes Micro Model II 339.00 Percom Doubler II 169.00 Disk & Other Mysteries Book 19.95 
Percom Data Separator 29.95 Basic & Other Mysteries MX-80 Ribbons 12.50 OKIDATA Micro line 80 359.00 
Paper 9'/, x 11 (Fan fold) 29.95 Book 	 27.50MX-100 Ribbons 30.00 OKIDATA Micro line 82A 529.00 
Paper 1 4 ~, x 11 (Green Bar) 34.95 NEC Ribbons (Min. 6) 5.95

Epson Graphtrax 75.00 OKIDATA Microline 83A 799.00 
Verbalim 5 '/," Diskettes 26.90 Printer Cable 25.00 

C.ITOH F-10 40 cps 1.695 00 OKIDATA Traclor 75.00 Maxel l 5 •1, " Diskettes 39.00 LOOS Operating Sys. 129.00 
Tractor 	 200.00 Lexicon Modem 125.00 Nashua 8" Diskettes 42.95 DOSPLUS Operating Sys. 149.00 

NOW OPEN - YR DATA COMPUTER CENTER 616 Baltimore Pike, Springfield, Pa. (Delaware County) 

DISK Ill 

SINGLE DRIVE $599 

Disk Ill Dual Drives $864.00 
Disk Ill No Drives 435.00 
TRSDOS & Manual 21 .90 
DOS PLUS & Manual 149.00 
LOOS & Manual 129.00 

2 Sided or 80 Track Drives add $120. ea. 
2 Sided & 80 Track Drives add $240. ea. 

MODEL Ill 

COMMUNICATIONS 


VR·RS232 D·CON 
$80 $299 

Direct Replacement For Integral Modem, NEEDS 
R.S. RS232, Fully Tested NO RS232 - Direct 
& Burned-In, Easy Connect, Programmable 
Installation, 120 Day Dialing, AUTO ANSWERI 
Warranty, Programmable ORIGINATE, Easy 
Pinout, Prototype Area Installation 

IF YOU DON'T SEE IT ADVERTISED Call Toll-Free 
CALL US~D ASK FOR IT. 800•345•8102 

ALL VR DATA PRODUCTS CARRY A 120-DAY 
MasterCard WARRANTY INCLUDING PARTS & LABOR 

Published prices re fle c1 cash discount. All p"ces are sub1ec1Rda ta ~ 10 change wl\ hou l not ice. TRS·BO and TRSDOS are trademark s 
777 Henderson Boulevard N·& of Ta ndy Corp DISK Ill is a trademark o f VA Dala Corp 

Folcroft, PA 19D3i! I i!IS I 'l&l-53DD 	 s JOAM·7PM E.s.r Mon .F,, . sa 1. •OAM ·3PM 
CABLE " VROATA " TELE X 845·12• 
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I 

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

ll FORBIDDEN PLANET ll 
THE FIRST TALKING ADVENTURE 
!TALKS THROUGH CASSETTE PORT 
"ODEL I • Ill 4BK DISK ONLY 
S39.95 !BY WILLIA" DE"ASl 
-··------------------------­

ll HYPERLIGHT PATROL aa 
SPACE SI"ULATION GA"E 
GRAPHICS AND SOUND 
"ODEL I • III 4BK DISK ONLY 
$19.95 !BY WARREN GREEN! 
=========================== 

DEFIANCE 
THE FIRST TALKING SPACE Sl"ULATION 
!TALKS THROUGH CASSETTE PORTl 
"ODEL I • III 4BK DISK ONLY 
$24.95 IBY MARREN GREENl 
=========~==z:::z::::::::::::::::: 

II FORBIDDEN CITY ll 

THE SECOND TALKING ADVENTURE 

WITH 3 DIFFERENT VOICES 

"ODEL I &III 4BK DISK ONLY 

\39.95 (BY WILLIA" DE"AS l 

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

PANIK 
THE ARCADE GA"E OF THE CENTURY 
IT HAS ALITTLE OF THEK ALL 
SOUND AND VOICE THROUGH THE CASSETTE PO 
"ODEL I &Il l !32K DISKl $24.95 
116K TAPEl $19.95 !BY WILLIA" DE"ASI 
======================================= 

SEE YOUR LOCAL DEALER 
DEALERS INQUIRIES INVITED 

FANTASTIC SOFTWARE 
P.O. BOX 27734 

LAS VEGAS, NEVADA 89126 •(702) 362-1457 ..-36 



NEW PRODUCTS 


program storage space 2K bytes over 
T RSDOS. 

For more information contact Aton 
In ternational Inc., 260 Brook lyn Ave., 
San Jose, CA 95128. 

Reader Service v 567 

Hard Disk for the Model III 
The JHD-111 is a hard-disk system 

for use with the Model 111. It utilizes a 
5 \l.i-i nch Winchester drive with either 5 
or JO megabytes of storage. An LOOS 
driver allows the storage to be divided 
in to individual logical units. 

The system comes with the control­
ler, host adapter, hard disk drive, a ll ca­
bles , LOOS driver disk, and an opera­
tor's manual. 

Priced at $1,895 for the 5-megabyte 
system and $2,095 for the IO-megabyte 
system, JHD-111 is availa ble from J&M 
Systems, Ltd., 137 Utah NE, Albu­
querque, NM 87 108, (505) 265-5072. 

Reader Service v 559 

Color Computer Index 
Color Computer Index indexes arti­

cles, programs, letters, reviews and 
news releases from seven magazines in­
cluding 68 Micro Journal, 80 Micro, 80 
U.S. Journal, Byte, Color Computer 
News, The Rainbow and TRS-80 Mi­
crocomputer News. 

The two magazines wholly dedicated 
to the Color Computer are completely 
indexed, but only materials on the Col­
or Computer are selected from the other 
magazines. This index, published on a 
quarterly basis, is available for $16 per 
year . A separate index covering 1980-8 1 
is also avai lable for $5 . 

Color Computer Catalog is a com­
panion publication available two times 
a year for $20 per year. It lists software, 
hardware, books and other accessories 
for your Color Computer. 

For more information con tact 
Robert T. Divett, 3705 Mary ELien NE, 
Albuquerque, NM 871 11 , (505) 
298-7 164. 

Reader Service v 564 

Investor's Computer Handbook 
The In vestor's Computer Handbook 

helps you manage investments better 
with the use of your personal computer. 
It requires no previous microcomputer 
or investment experience. 

The first section of the book provides 

information on choosing the micro­
computer system best suited for your 
particu lar investment applications, in­
cluding information on hardware, soft­
ware, peripherals and a list of required 
and recommended components. 

The remainder of the text explains 
how the system can be used for invest­
ment applications. The programs and 
principles-primarily in terms of the 
stock market- transfer easi ly to other 
dynamic markets and port folios, such 
as commodity futures and options, 
bonds and treasury bills. The four gen­
eral types of invest ment programs are 
explained : portfolio management and 
trading; portfolio maintenance; re­
search filing and retrieval; and chart 
generation and analysis . Included are 
fou r demonstration programs in Micro­
soft Basic, one for each type of invest­
ment application with a step-by-step 
analysis of each module. Several case 
histories of actual investors, their sys­
tems and how they use them are also 
presented in this book. 

Priced at $10.95, it is avai lable from 
Hayden Book Company Inc., 50 Essex 
St., Rochelle Park, NJ 07662, 
800-631-0856. 

Reader Service v 576 

DOSPLUS II 

DOSPLUS II for the Model II 
features complete device independence 
and a high level of user friendliness cou­
pled with a speed increase of 5- 10 times 
over TRSDOS. More reliable disk 1/0 
is present even though the system stores 
more data on each disk than TRSDOS. 

A full line of support software, at no 
extra charge, includes a terminal/host 
package and full disk editing/ repair 
programs. The ystem uses Microsoft 
Basic. 

This product is available in a stan­
dard floppy-disk version and versions 
for most popular Model I I hard-disk 
subsystems. Priced at $249.95, it is 
available from Micro-Systems Software 
Inc., 4301-18 Oak Circle, Boca Raton, 
FL 33431, (305) 983-3390. 

Reader Service v 575 

Football Compu-Stat 
Football Compu-Stal analyzes the 

performance of teams in the National 
Football League. Compu-Stat provides 
information on won-lo s records and 
margin of victory both in "on field" 

and point-spread performance. 
Displays are presented in graphic or 

printed form. Breakdowns of perfor­
mance are further classified by division, 
by conference and by interconference 
opponents. Statistical data is available 
and comparable on a team versus team 
basis. All box-score statistics are con­
sidered. 

This product runs on a Model Ill 
with one disk drive . It is available on 
disk complete with manual for $150 and 
can be updated by the user or by 
statistical disk ($25/ week). For more in­
formation contact Interactive Sports 
Systems, 1022 Harmony St., P.O. Box 
15952, New Orleans, LA 70175, (504) 
895-1481. 

Reader Service v 553 

1§;;.- . . .. . 
...... ~ ........ .:.: 


The S111orl111odcm 1200 

High Speed Modem 

The Hayes Stack Smartmodem 1200 
is a Bell 2 I 2A compatible modem that 
lets RS-232C compatible computers or 
terminals communicate over telephone 
lines at 1200 bps. 

This product is actually two moderns 
in one: It operates at either 0- 300 bps or 
1200 bps. Smartmodem features auto­
answer and auto-dial and can be con­
trolled by any programming language. 
It executes user commands and re­
sponds with either decimal digit or Eng­
lish word result codes. Indicator lights 
on the modem's front panel allow a 
visual check of operational status. 

Priced at $699, the modem is avail­
able from Hayes Microcomputer Prod­
ucts, 5835 Peachtree Corners East, 
Norcross, GA 30092, (404) 449-8791. 

Reader Service v 563 

CP/M File Indexer 
Synopsis automatical ly creates, up­

dates, searches and displays an index 
containing the file names, disk ID, and 
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NEW PRODUCTS 


four lines of information about any 
CP/ M file. When the four lines of in­
for mation (e .g ., date, writer, addressee, 
subject) are included as nonprinting 
comments in a document file, Synopsis 
automatical ly reads the informat ion in ­
to its index. Information describing 
nondocument fi les, such as those creat­
ed by spreadsheet and data-base pro­
grams, is easi ly entered into the index 
directly. Synopsis treats the file names, 
disk ID, and each comment line as a 
separate field and lets you search the in­
dex by any part of a fi eld or combina ­
tion of field. 

This product requi res 48K RAM, 
CP/ M or MP/ M, and either WordStar , 
Spellbinder, SuperWriter, Magic 
Wand , or a simi lar text editor. Priced at 
$125, it is avai lable from Digital Mar­
keting Corp., 2670 Cherry Lane, Wal­
nut Creek, CA 94596, (4 15) 938-2880. 

Reader Service v 552 

"The Auto Run graphics 

editor lets you design 

and create a graphics 


title screen that will display 

as y our program loads. " 


equity build-up; capital gain and recap­
ture taxes; net proceeds from resale; 
and more. 

Investor Ill 's output is formatted to 
print on stan dard letter-size paper ready 
for di tribution to clients or inclusion in 
the u er's investment package. 

This product runs on the Models I, 
II , Ill and 16 and is available for $595. 

1-----------------1 For more information contact Good 

Bowling League Secretary 
A time-saving bowling league secre­

tar ial system called LEAGUEBOWL­
24 is now available for the TRS-80 
Model lll. 

An extensive edit ing feature gives the 
secretary complete control of the data. 
Provi ions are included for forfeits, 
blinds, partial ab ences, snapout errors, 
postponements, team ties, individual 
ties, substitute bowlers, name changes, 
drops, ineligible , messages , display of 
secretary's Jane , and lane a ignments 

- --- -------------1 anywhere in a 98-lane house. 
Handicapping is selectable and ac­

curate at 21 games or whenever the sec­
retary de ires. Printed output does not 
need special form and u es any printer 
that gives an ASCII program listing. 
Designed for the non-computer-orient­
ed secretary, the program handles 
handicap team, sum of individual hand­
icap, scratch, mixed, men's, and wom­
en's leagues per ABC rules. It accepts 3, 

-~--...........-!lo.::!1-.i::a..__ _.-...i 4, or 7-point scoring systems. 

Color Co111p11 lcr 1\11/0 /l1111 

Auto Run 
Auto Run is a uti lity program for the 

Color Computer that lets your ma­
chine-language or Basic programs start 
automatically. It creates a machine­
language loader program and stores it 
on tape. Following the loader you store 
your program. Your program can now 
be ta rted by entering the CLOADM 
Ba ic command. 

The Auto Run graphics editor lets 
you design and create a graphics title 
screen that will display as your program 
loads. An audio feature enables you to 
record a musical or vocal introduction 
to your program. 

This product requires a 16K Color 
Computer with Extended Color Basic 
and sells for $ 14.95. For more informa­
tion contact Sugar Software, 2153 Leah 
Lane, Reynoldsburg, OH 43068, (614) 
861-0565 . 

Reader Service v 585 
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This product runs on a 48K Model lll 
and sells for $145 for the dual disk drive 
version and $160 for the single drive 
version. 

For more information contact Briley 
Software, P.O. Box 29 13 , Livermore, 
CA 94550, (4 15) 455-9 139. 

Reader Service v 554 

Software for Real 

Estate Professionals 


Investor Ill , a program developed by 
real estate professionals for real estate 
professionals, performs the detailed, 
comprehensive financial analysis neces­
ary Lo evaluate a potential real estate 

investment. 
Based on the u er's assumptions, this 

program provides projections of key 
evaluation criteria for each of up to 20 
year. , including: annual depreciation 
shelter , ei ther st raight li ne or accelerat­
ed; cash now benefits, both before and 
after taxes; future property values; loan 
balances at the end of each year; net 

Software Corp., 12900 Preston Road, 
Dallas, TX 75230, (214) 387-2327. 

Reader Service v 555 

Model II Marriage 
MERGIT-GLII turns Radio Shack's 

Model II Scripsit 2.0 and their single­
disk general ledger sy tern (cat. no. 
26-5401) in to a flexible report writing 
package. 

MERGIT-GLll creates a merge file 
formatted to Scripsit req uirements and 
limitations. It allows user selection of 
accounts to be included in the merge file 
by general ledger classification or ac­
count range. It also allows expense ac­
counts to be chosen by category. It au­
tomatically creates variable code names 
and format variable amounts based on 
the user's chart of accounts for current 
month and year to date account 
balances . 

Priced at $89.95, MERGIT-GLII is 
available from Independent Software, 
P.O. Box 3126, Federal Way, WA 
98003, (206) 941-6022. 

Reader Service v 556 

Municipal Billing System 
T he Municipal Bill ing System, MBS, 

from Foy Inc. handles the billing of wa­
ter, electricity, sewer, garbage, and 
other utilities for municipal govern­
ments. Designed for the Model II , it is 
available in versions to handle from 
2,000 to 30,000 customers. 

MBS is currently in u e by the cities 
of Farmersville, Murphy, and Van 
Horn in Texas; Avenal, CA; and Crys­
tal Springs, MS. These cities u e MBS to 
generate a meter-reading list, print a 
high/ low audit of unusual usages, print 
an account status report, calculate and 
print postcard bills ready for mailing, 
generate a daily cash receipts listing, 
and print a delinquent account report. 
MBS hand les a wide range of ra te struc­
tures, making it suitable for virtually all 
citie with populations between 1,000 
and 50,000. 

For additional information contact 



DOES STRING COMPRESSION HAVE YOU 
\ I TIED UP IN KNOTS? 

LET TRASHMAN CLEAN UP THE MESS! 
TRASHMAN is a machine language utility for the TRS-80 Models I and Il l. It was written by Glenn 

Tesler , the author of FASTER, and can reduce BASIC 's string compression time by 95% (see table below) . 


# 
STRINGS 

250 11.8 07 
500 45 .8 1.6 

1000 179 6 3.5 
2000 713.2 7.8 

Ask your software dealer for TRASHMAN . or order 
directly on our toll-free number. The price is just $39.95 
(plus sales tax in California) . 

(All timings done on TRS-80 Model I. Model Ill 15% faster. but pct. improvements identical. Listing of liming program available on request.) 

RPM measures the rotation I speed and 
venation of your disk drives. and reveals a 
com mon cause of unexplained e rro rs. 
Simple one-key operation , runs un er any 
DOS. m erchangeable be-ween Models l 
an Ill. Shows current and ave rage 
speeds, plus fluctuation history. Recovers 
from severe errors . Documentation ex ­
plams how to adj st dnves. Use RPM 
month y for best re ul s. 32-48K Model l or III disk·524.95 

TO ORDER. CALL NOW. TOLL FREE 

(800) 824-7888, Operator 422 
CALIF: (800) 852-7777, Oper. 422 
ALASKA/HAWAII: (800) 824-7919 

FOR TECHNICAL INFORMATION CALL: 
(213) 764-3131. or write to us. 

,,.9 1 Dept. G Box 560 
North Hollywood, CA 91603 

duce run-times by up to 50%. 

AMAZING PROGRAM SPEEDS UP BASIC 

Your time 1s valuable. so why 
waste i on slow-run'.'lmg BASIC 
prog rams? PROSOFT's 
"FASTER" will analyze those 
programs while hey run . then 
show you a simple change (usu­
ally one new !me) tha can re-

Accounting systems. financial models, engmeenng an s 1en­
tilic programs all run faster; so do games. Large, complex pro­
grams improve the most, and "FASTER" is easy to se. 

THIS ISN'T A COMPILER! Your BASIC programs remam read­
able and can be changed later on. While you r programs run. 
'TASTER" counts how often each "vanable" 1s use . then shows 
you the correct sequence fo r these variables. A fter·,vards. the 
computer finds hem sooner. so your programs run faster. 

Does It really work? Yes! Personal Computing s01d so m heir 
May, 1981 issue (p. 116); we've received many le ters lrom cus­
tomers who've gotten 20-50% improvements; an we w 11 make 
you this o ffer: 

Order "FASTER" now. Try it on your bread - n -b tter pro ­
grams. If you don 't get an overall run-time reduc ion of at least 
20%, re urn it withm 30 days for a prompt an cheerful refund. 
" f ASTER runs on TRS-80 Models I and Ill. l 6~48K. ta. e or disk 

$29.95 

QUICK COMPRESS 
Small (276 by es). fast (processes 800 

lines m under 3 seconds) u ility removes blan .:s an remarks from 
your BASIC programs. Produces smaller. faster programs, an ' 
doesn't alter the onginal logic. 

$19.9516-48K Model l or lll . tape or disk. 

SPECIAL FASTER + QUICK Compress: $39.95 

TERM : We accept VISA. Mostcrc r , ch .ks. Munov Oid.c1s C.O.D. am. .:-'.'en ~r: ::; h 'v1.'.1 !-" 1:.- -'r~ ~! :.. 1: 1a ·:u 

surface UPS lnf;Jdc U.S. A Plocsc add S3.00 for Blue- Lubc-l . -c. 1-r.:x m CC.!! :! i:r..: ::.u _5 -" :ts1..:·.· Nc r· h Arr.~ : l!.'.lJ li.:1! s!1ir.Jmc·nt). 
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Foy Inc., 100 McKinney St., Farmers­
ville, TX 75031, (214) 782-7282. 
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PocketCalc I 
PocketCalc I is a spreadsheet pro­

gram for the Sharp PC 1211, Radio 
Shack PC-1 and Casio FX-702P 
computers. 

The program makes available three 
rows of up to 13 columns each. Each 
row may be added, subtracted, multi­
plied or divided by another row or by a 
single number. Features include com­
mands for: clearing rows to zero; dupli­
cating the value of one cell into other 
cells; finding the sum, cumulative value 
and average value of a row; and saving 
the results on cassette. 

Because the memory of these pocket 
computers is limited (about l .5K bytes), 
the calculations and numerical results 
are printed sequentially. This printed 
log becomes a review of the problem 
solution and enables replication of the 
numerical solution with new data. 

Priced at $30, this spreadsheet is 
available from Pocketlnfo Corp., P.O. 
Box 152, Beaverton, OR 97075, (503) 
649-8145. 
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Dollar Sense 

Dollar Sense is a budget management 
aid for home use. It is not a checkbook 
balancer, but an electronic worksheet 
used in preparing and sticking to a new 
budget. 

Income records allow the user to 
enter a description field, the amount, 
and the date expected. Expenses in­
clude all of the above, plus a planned 
date payment and the actual date 
paid. Once the budgeting information 
has been entered, the file is sorted by 
date and displayed, with a current 
balance always in view. 

This product runs on a Model I or lil 
and is available for $12.95 on cassette 
from KENSOFT, 2102-50th St., Keno­
sha, WI 53140, (414) 654-2722. 

Reader Service v 574. 

Sea Dragon 
Sea Dragon, a real-time machine-lan­

guage simulation, challenges the player 
to successfully maneuver a submarine 
past underwater mountains and 
through labyrinthian passages while 
avoiding webs of rising, explosive 
mines. Additional dangers include 
516 • 80 Micro, November 1982 

The Comrex CR-1 ComRiter 

depth charges dropped from battle­
ships, laser cannons, enemy attack 
bases and falling stalactites . 

This game features a horizontally 
scrolling seascape that extends the 
equivalent length of more than two doz­
en screens placed end-to-end. There are 
a full range of features and options, in­
cluding multiple skill levels, high score 
save, joystick compatibility, and one or 
two-player capability. 

The disk version of this product fea­
tures Adventure lnternational's exclu­
sive Duo Loader, loading on either 
Model I or lil systems with 32K of 
memory. This version sells for $24.95 . 
The cassette version for the Models I 
and Ill sells for $19.95. For more infor­
mation contact Adventure Internation­
al, P.O. Box 3435, Longwood, FL 
32750, (305) 862-6917. 
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Copyart II 

The Copyart II word processor for 
48K, one disk-drive Model I and Ill 
computers supports underlining, bold­
facing, double strike, justification, 
headers-footers, and offers graphics , 
math, sorting and mailmerge capa­
bilities . 

You can insert graphics within text 
and do calculations within the text. The 
sort function allows you to sort up to 
650 names, indices, mail lists, and so 
on, in seven seconds or less. The mail­
merge utility and mail list programs al­
low you to merge up to 2000 names and 
addresses with a Copyart form letter. 
The mail list can be sorted by name, 
state, zip code, city or special code. 

Priced at $149 .95, Copyart ll is avail­
able from Simutek Computer Products 
Inc., 4897 E. Speedway Blvd., Tucson, 
AZ 85712, (602) 323-9391. 
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ComRiter 
The ComRiter daisy-wheel printer is 

especially designed for word processing. 
Its bidirectional carriage increases 
throughput. Print speed is 17 cps. It fea­
tures one-touch, dust-free interchange­
able daisy wheels with a wide range of 
available fonts. 

The ComRiter is available with three 
separate interfaces built in: Qume 
Sprint 3 ($1,099), RS-232C serial 
($1,199), and Centronics-style parallel 
($1, 115). For more information contact 
Comrex International Inc., 3701 Sky­
park Drive, Suite 120, Torrance, CA 
90505, (213) 373-0280. 
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Port Doubler 
The wYe interface doubles the exten­

sions available at an existing port of 
your computer, eliminating connecting 
and disconnecting cables. This saves 
time and prevents possible damage to 
connectors and cables. Signal direction 
is easily changed with a light touch of 
the selector button. 

This product is available for $99 for 
the Models I or Ill and for $189 for the 
Models II or 16. For more information 
contact Lords Systems Design, 11421 
8lst Ave. NE, Kirkland, WA 98033, 
(206) 823-8849. 
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Basic Aid An additional feature of this product sion sells for $24.95. For more informa­
is the unlimited nexibility in choosing tion contact TYC Software, 40 Stuyve­

Basic Aid, a utility program for the words to be studied . The teacher pre­ sant Manor, Geneseo, NY 14454, (716) 
Color Computer, reduces the number pares and stores word Ii ts on disk or 243-3005. 

of keystrokes necessary to enter a pro- tape ahead of time. The package comes 
 Reader Service v 578 
gram. ll features automatic line num- with a program to prepare or update 
bering and single key entry of most Ba- these word lists. In addition, TYC Soft-
sic commands. The user may redefine ware supplies a prerecorded list of 1000 
any or all keys to his own commands. speciall y selected spelling words for COCO Drawer 

Basic Aid's Merge command allows grades 1-6 . These words are a represen- COCO Drawer is a joystick-driven 
merging of Basic routines stored on cas- tative sample of words used throughout graphics editor for quick and easy pic­
sette with the program in memory. the coumry in these grades. tures on the Color Computer. 
Since Basic Aid renumbers the routine The disk version of this program for The joystick selects and controls over 
being merged, you can build tape librar- use on a two-disk Model I 11 sells for 40 commands on two menus to draw 
ies of Basic routines without regard to $34.95. The Model 1 or III casseue ver- lines, rectangles, circles, dots, and paint
line number. The Move Line command 1-----------------~----------------
allows you to move and renumber any 
program line. It automatically changes 
GOTOs and GOSUBs which reference 

th~~~~ti~~:U~~e~~mes in a ROM car- A FULL LINE OF SEMIDISKS 
tridge and includes a keyboard overlay. 
Priced at $35.95, it is available from 
Eigen Systems, Box 10234, Austin, TX 
78766, (512) 837-4665. 
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6809 Disassembler/ Assembler 

DISASM allows disassembling and 
assembling of machine-language pro­
grams for the Color Computer. Espe­
cially designed for the inexperienced 
Assembly-language programmer, DIS­
ASM uses only easy-to-learn com­
mands and takes data in decimal rather 
than hex format. The disassembler gives 
the memory location, instructions, ma­
chine code, and branch locations in dec­
imal for ease in tracing program steps. 
Learn how the Color Computer works 
by disassembling the Basic and extend­
ed ROMs. Use the assembler to write Do ym1 use you1 computer? Or docs your c:omputer .. use.. you? Face it. if you re using Ooppies. your time is being wasled. 

USR subroutines or complete machine­ Because a Ooppy •!tan inefficient random access storage device. Each time !he proc-essor wants to transfer data. ii has to wait 
an ~ternity tor lhe di:;k to rotate and the head 10 move.language programs. So what do you do' Get a Semi Disk. quick lt"s a larg capacny semiconductor memory board that 1s driven by software to 
operate like a disk drive. W1thou1 all the wa1tmg. Do everything you·d do on a noppyor hard disk. with no modifications to your 
software or hardware. Two board sizes are avai lable. 512K and l M egabyte. (the highest density microcomputer memory 

DISASM is avai lable on cassette for 
$19.95 and on EPROM for $49.95. For board m the world) And you can put up to 8 megab).1eS in a system by adding more storage boards. 

more information contact Dynamic What do you need ta use u) Just an S-100 system with CP/M 2.2. Or a TRS-80 Model 2 system with 
CP ~\ 2.2. Or an IBM Personal Computer. That 's it. No special processors. OMA. VO. or disk contro llers are required. Plug it in 

Electronics Inc., P.O. Box 896, Hart­ and run the ir,stall~hon program. and you·re on your way. Fast! Even better. we supply full source code to 1he dri'IJer software. in 

selle, AL 35640, (205) 773-2758. case you d hke to do yoU1 own 1nlerfac1ng. 
Best of all. the ScmiDisk·s pnc::c won· 1 warp your wallet Compare specs. cost/megabyte. storage capacity. and

Reader Service v 590 compatibility with the competit ion You II see that the S('miDisk is a disk emulalor truly wonhy of the name. SemiDisk has 
battery-backup capability. too 

Consider our hmiled warran.ty: A ru ll year. covering dll parts and labor. Consider our liberal 15 day return policy. Price? 
s1995 for 5 J2K byte Semi Disk. >2995 for I Megabyte SemiDisk. Both from stock. s I 0.00 for manual . VISA. Mastercard. COD 

Words for the Wise mders accepted. Dealer and OEM inquiries welcomed. (Specify syslem type and disk format when ordering.} 

8-100 

1111111111111111111111111111111 1111111 1• 

TRS 80 Model 2 

IBM Personal Computer 

Words for the Wise is a complete Someday, you'll get a SemiDisk. 
spelling tutor system for elementary 

Ontil then, you'll just have to ......... wait.

school students. It features five spelling 
activities: missing letters, scrambled SemiDiskwords, match the letters, alphabetizing, P.O. BoxGG 


and hangman. Students are rewarded SYSTEMS Beavenon. OR 97075 (503)-642-3100 ~ 

and corrected through animated graph­

,,.. 372 ( NO WAITING J@)CJll (503 1- 64 ·~~1 0 ror C.EilJS r--v. .i 5'>m1 - D1~1>:·eQu1pp•ed cam1ru~i;:1 bl)ll~1 1n bo~ld
ics and sound. ~·r•uOi.,k 1r ,w!o-mc11I.. nl "''--m1(li-..1., S'll'!.krlls lRS-80 u"dt'ma1k of Radie Shack 

.,. See List or Advertisers on Page 455 80Micro, November1982 • 517 
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NEW PRODUCTS 


with Extended Basie's resolutions and 
colors. Other commands are merge, 
change colors, copy, store, restore, and 
many more. 

COCO Drawer comes with two com­
plete character sets for typing message 
on pictures . Also included are outlines 
of Texas and Australia digit ized with 
this program. 

COCO Drawer is available for $ 19. 95 
from Greathouse and Company, P.O. 
Box 2705 I, Rancho Bernardo, CA 
92 I 27 . Extended Basic and 32K are re­
quired . 
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payable, fixed assets, payroll, plus the 
versatile Easytrak, an all-purpose track­
ing sy tern to monitor sales activity. 

All Plus packages are menu-driven 
for easy operation. Prompts and built­
in disciplines aid training and improve 
accuracy. Complete, easy-to-follow 
documentation provides detailed infor­
mation on installation, start-up, opera­
tions guide including screen and sample 
report explanations, glossary, and a ba­
sic accounting theory refresher. 

This product is avai lable in 5 !14 and 
8-inch disks for the Models I and II . All 
packages are available as stand-alone, 
or can automatically post to general led ­

----------------< ger. For more information , contact 
....-----------------; Tom Turkot, vice president, marketing, 

Plus Computer Technology Inc., 6900 
N. Austin Ave., Chicago, IL 60640, 
(312) 647-0988, 	1-800-323-4240. 
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Footmath 

Footmath a llows mathematical 
manipulation of feet, inches, and frac ­
tions of inches in their written form 
without converting them to decimal 
form. Designed for use by architects 
and contractors, this program prompts 
for input of dimensional data in the 
same format as shown on blueprints. 

~---------------; The computer interprets the English 

Tlw Ln~f 011c 

The Last One 

Using simple English terms in menu 
form, The Last One helps the user de­
sign original programs for home, office 
or hobby without knowing complex 
computer language. The program's dis­
play shows the items that can be chosen 
to construct the order of an original 
program . After the program design (or 
flowchart) is completed, The Last One 
writes the Basic computer code required 
to make the program work . 

Priced at $600 for Model l I and 111 
ver ions, it is available from Southwe t 
Microcomputer Systems, 16885 West 
Bernardo Drive, Suite 220, San Diego, 
CA 92127, 800-854-2099. 
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Financial Management System 
Plus Accounting Software i a finan ­

cial management y tern consisting of 
individual software packages for gener­
al ledger, account receivable, accounts 
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measure, performs the calculations, and 
then provides output in the same foot, 
inch , and fraction format as the input. 

The output may be displayed on the 
screen or listed on an 80-column line 
printer . The user may also store the out­
put on disk and recall it later and make 
change if needed. 

Footmath runs on the Models I and 
III and sells for $99.95. For more infor­
mation contact Cheever Microwave, 
P.O. Box 3834, Wake Village, TX 
7550 1, (214) 832-4211. 
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Astro-Blast 
Astro-Blast is a space shoot-em-up 

Orchestra-90 
Stereo Music Synthesizer 

with Percussion for Model Ill 
Special Composer's Edition 

FIGURE 

~: 

3. 

>---------------~ 

S"fl1rnre Affair's Orchc-,;fra-fJO 

This machine-language program is 
available on 16K cassette for $24.95 and 
32K disk for $29.95. For more informa­
tion contact Mark Data Products, 
23802 Barquilla, Mission Viejo, CA 
92691. 
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Stereo Music Synthesis 

The Orchestra-90 Special Composer's 
Edition, a software/hardware product, 
synthesizes stereo music in four-part 
harmony using any combination of vio­
lin, trumpet, organ, oboe, clarinet and 
percu sion effects. 

This product includes the tape or disk 
version plus sample music, instruction 
manual, and fully assembled and tested 
PC board which plugs into the 50-pin 
connector on the Model Ill. The high­
level tereo output may be connected to 
the aux/ tape/ tuner inputs of any stereo 
amplifier. 

The system is available from Soft­
ware Affair, 858 Rubis Drive, Sunny­
vale, CA 94087, (408) 295-9195, for 
$149.95. 

Reader Service v 586 
game for the Color Computer featuring 1---------------~ 
high-resolution graphics, color and 
sound effects. 

Wave after wave of alien attackers 
challenge yo ur joystick and fire-button 
skills. Move quickly before your fuel 
runs low. Three electable skill levels 
coupled with automatic game accelera­
tion provide a challenge for novice and 
profes ional alike. 

An incorrect price was quoted 
for Textedit (Wayne Green 
Books), featured in the Oct. 1982 
"New Products" section. The 
book alone costs $9. 97, and the 
disk alone $19 .97 . 



TIME: 

Your computer is capable of sending data 
at thousands of characters per second but 
the Epson can only print 80 characters per 
second. 

This means your computer is forced to 
wait for the printer to finish one line before it 
can send the next. A waste of valuable time. 

THE NEW MICROBUFFER™ 
ACCEPTS DATA AS FAST AS 

YOUR COMPUTER CAN SEND IT. 
Microbuffer stores the data in its own 
memory buffer and then takes control of 
the printer. This frees your computer for 
more productive functions. 

PARALLEL OR SERIAL. 
Microbuffer model MBP-16K is a 
Centronics-compatible parallel interface 
with 16,384 bytes of on-board RAM for 
data buffering. 

The MBS-8K is a full-featured RS-232C 
serial interface with both hardware and 
software (X-On/X-Off) handshaking, baud 
rates from 300 to 19,000 and an 8,192 byte 
RAM buffer. 

SIMPLY PLUG IT IN. 
Either model fits the existing auxil iary 
interface connector inside the Epson MX-80, 
MX-80 FIT or MX-100 without modification, 
and is compatible with standard Epson 
cables and printer control software, 
including GRAFTRAX-80. 

JUST $159.oo· 
When you think how much time Microbuffer 
will save, can you afford not to have one? 
Call us for your nearest dealer. 

PRACTICAL PERIPHERALS, INC. 
31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CA 91362 • (21 3) 991 -8200 

..-11 

"Sugges1ed retail price IOI' either model. 




	Front Cover
	Features
	Micros in Medicine 
	Heat Stress Index 
	Micros in the Lab 
	Nike Sport Research Lab 
	TRS-80 Laboratory
	Astrodynamics for Beginners 

	Articles
	Review
	CC EDTASM +

	Business
	Make Those Headlines Fit 

	Series
	The Color Computer on Parade-Part II
	Bit Smitten-Part IV 
	The Calculating Genius-Part I 
	Cybernetics-Part II 

	Home/Hobby
	Family Medical History 
	Model II Math Skills 

	Graphics
	Epson Airfoils 
	Pixel Printer 

	Hardware
	Hardware Hacker-Part II 
	CABLEBREW
	We Interrupt This Program . . .

	Utility
	Curse You, Cursor! 
	Trick Your ROM 
	Color Assembler 
	Show the Score 
	Test Patterns
	Clean Up Your TRON/TROFF 
	Checksum
	Quicksort
	Relocated ULCBAS
	TDRELO

	Education
	Music Marvel 
	Sound OFF! 
	Algebraic Archery

	Technique
	Relativity and the TRS-80
	Find a Number's Roots

	General
	Cassbox
	Model III Microchess
	The Evolution of a Language
	Computer Assisted  Electronics Design 
	Analysis of Variance 
	The Family Tree 
	Homebrew Librarian 
	Things Still Crawl in the Level II ROM

	Game
	More Color Conversions
	Casino Draw Poker 
	Kwikmaze
	Invader

	Tutorial
	Practical Regression Analysis 
	Plant a Binary Tree 
	Color Computer Pointers 
	The Sieve of Erathosthenes
	PRINPUT
	ON BREAK GOTO 
	To Baffle a Pirate
	Scripsit Makes It Easy


	Departments
	Remarks
	Proof Notes 
	Input
	Aid
	Debug
	The Gamers Cafe
	Soft Bits
	Kitchen Table Inc.
	Reviews
	Review Digest
	Index to Advertisers
	News
	Copernica Mathematica 
	Feedback  Loop 
	Fun House 
	Notes from  Beneath the Keyboard 
	Calendar
	Medical Opinion 
	RELOAD 80
	New  Products

	Back Cover



