




i

an -‘:51 -

We’re Exgandifig Your
TBS-8 * odel Ill

With Reliable Hard-Line Thinking
Let's cut through all the “compu-babble" about hard-disk systems with some hard-line
thinking.
You want a hard-disk system for your TRS-80' Model lll for some fairly basic reasons:

- More storage capacity than your present
system

- Faster retrieval and storage of information
-Accurate processing with reliable hardware and
software

PERCOM DATA was pioneering critical, reliable data separation functions for micro
systems long before many of today's companies even began. PERCOM DATA‘s solid
industry reputation is your promise of hard-disk performance, from a drive with speci-
fications equal to or superior to your own system.
PERCOM DATA 5'/A inch PHD's"‘ are your easy. hard-line answer. These units are
available in 5. 10. 15 and 30 megabyte models. The First Drive unit has a micro-
processor-based drive controller. permittin you to add up to 3 more hard-disk PHD‘s.
And PHD series prices begin at under $2580.
So. if you're ready to ex'pand your TRS-80 Model lll. do it with PERCOM DATA's PHD.
Our hard-line thinking o more than half a decade meansyou get a reliable. high-quality
PERCOM DATA peripheral, backed by the PERCOM DA A Performance Promise.
Take a hard-line of your own today! Call one of our Sales Consultants for more
information and specifications or for the name of your close-by PERCOM DATA Dealer.

PERCOM DATA's Hard-Line Hotline is 1-800-527-1222

?§'5‘?‘!'!‘..l!A'[”E
Expanding Your Peripheral Vision

I

€

DRIVES ' NETWORKS ' SOFTWARE
11220 Pagemill Road Dallas. Texas 75243 (214) 340-7061

1-800-527-1222

'TFt‘S-Kl is I rtgtitirld trademark oi Tandy Fladro Shack Corporalron
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Features 
Voice-Controlled Typewriter 
The physically handicapped can 
produce pr inted text with this 
sound-controlled program. 
Mike Rigsby 

The Color Computer Goes Forth 
With th is new package, Color Com­
puter owners can explore program­
ming in a new language-Forth. 
Scott L Norman 

Tracking lob ter 
Your TRS-80 can' t bait a hook, but It 
can help you trap a lobster using 
maps and graphs. 
William F. Kaczor 

210. Pascal-80 
Pascal-80 provides a serious version 
of the Pascal language to TRS-80 
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users. You might find its structured 
programming rewarding. 
John B. Harrell, Ill 

216. TRS-80 Tongu~ 
Can't decide wh1ch language to 
use? Here's a Simple temperature 
conversion program in six: Basic, 
Fortran, Cobol, Pascal , APL, and 
Forth. 
Robert Nicholas and Philip Martel 

Articles 
88. The Calculating Genius-Part II 

Charles Babbage's Analytical 
Engine was the modern compu ter's 
ancestor, bu t it was never built. 
R1ck Cook 

94. Flaky 
A graphiCS program to show off the 
power of your Color Computer. 
S1dney C. Garrison 

101. Bit Smitten 
This month learn how to gain access 
to string data for use in programs re­
quiring random selection of words. 
Jay Chidsey 

104. Up Your Mod I 
Double-densit y disk storage-a 
c lose look at all you will ever need to 
upgrade your Model I. 
Bruce Powel Douglass 

118. GRAPHTRAX Tricks 
~ Make your MX-80 look like a magi­

clan. 

125. 

130. 

~ 

Mark Schneider 

Forms Qeanup 
Eliminate drawbacks in this prin ter­
driver by droppmg the 0 . 
Jim Barbarello 

In ide Scripsit- Part Ill 
How to write a spooler for Rad10 
Shack's word-processing program. 
Craig A. Lindley 

146. A Matter of Compatibility 
~ Make your program submissions to 

80 Micro compatible with other 
systems with th is short routine. 
Your readers wil l appreciate it. 
Art Huston 

166. $30 ystem Desk 
Now that you've bought a computer, 

build a place to put it. 
Sanford J. Asman 

173. Hardware Hacker- Part Ul 
Add a d1sk-drive control ler to your 
system. 
Philip M. Van Praag 

194. The looking for Z$ Blues 
~ God bless the 80 that's got its own 

search function. 
J. E. Hieber 

200. CC CQ 
A Ham puts his Color Computer to 
dit -dah use. 
Michael Chuck 

228. Ubemted CPU 
Free your m1cro w1th this spooler. 
Tom Sh1eld 

236. Diskmap 
~ Worry no more about d1sk file place­

ment. 
John B. Harrell, Ill 

252. Astro-Scrambler 
Transplan t your rainy day high 
school gym c lass into space and 
play dodge ball with asteroids. 
Randy Long 

256. Unrolling Crap~ 

262. 

~ 

If you're a gambling fool, be less 
foolish by ca lculating the odds 
before you roll those bones. 
Dan Robmson 

Search Them trings 
This utility helps you find strings in 
your Basic programs. 
John R. Gunter 

266. Certif} Your Cassell~ 
Elimmate bad saves and wasted 
time. 
Kenneth J. Bigelow 

276. Another ort of Sort 
After the bubble bursts, learn about 
position and chain sorts. 
Karl L. Townsend 

280. Autokey 
~ Modify Uni-Key for your Model Ill. 

Don Rigg 

298. Memory Map-Level U 
A general gUide to the regions of 
ROM. 
Mark D. Goodwin 
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The left bracket, [, replaces the up arrow 
used by Radio Shack to Indicate exponen­
tiat ion 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 not ice in 
our program list ings. Don't let it throw 
you, particularly when entering assembly 
listings. 

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. 
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419. Fun House 
The 12 Days of Chnstmas. Dretdel, a 
Hanukkah game. Peglegs. 
Richard Ramella 

433. Feedback Loop 
Lazy Wri ter. Copying single density 
to double density. Printer Ill prob­
lems. Disk drive buyer information. 
Disk drive problems. EDTASM prob­
lems. Color Computer information. 
Buying a Model l II keyboard. Model l 
monitor ripple. Playing Naval Wars 
on the PMC. Best chess game avatl­
able lor 80. Power surge protect ton. 
Terry Kepner 

442. MONEY DOS 
How to play on the options market. 
J. M. Keynes 

451. Index to Advertisers 

452. Notes from Beneath the Keyboard 
A conversation with Vernon Hester, 
including a Hester mach ine-lan­
guage routine to make programs 
compatible with all DOSes. 
Paul Wiener 

Copernica Mathematica 
Analysis of variance. 
Bruce Powel Douglass 

464. Reload 80 
How to use Color Load 80. A new 
DOS lor the Models I and Ill. Ann iver­
sary Load 80. 
Art Huston 

468. Calendar 

470. New Products 
Vendor-One program authors' soft· 
ware. Mitsubishi 5.25-inch floppy 
drive. Color Computer macro assem­
bler/editor. Farm Weather Center. 
VtstCalc consolidatton system. 
Name That Song. Australian W tn­
chester dnves. Graphtc character 
generator lor Models I and Il l. Two­
mode JOystick. Camp management 
program. Reading Sktlls Lab. Per­
sonal Computer Owner's Directory. 
CompuGifts for Christmas. 

Crrcle 31 on Reader Serv1ce card -



312. Cybernetics-Part Ill 
How to interface an actuator to your 
computer. 
Stephen Davids 

320. Model Ill Machine-Language 
Modifications 
When Model I software isn't Basic, 
you need to know some tricks before 
you convert the programs. 
Richard Koch 

333. Queue Up ! 
A smart businessman knows analyz. 
ing wait ing lines is not as arcane as 
It sounds. 
David E. Clapp 

341. Maze XIX 
~ Have you ever wondered how a 

mouse feels m a maze? Here's your 
chance to find out. 
Gary Teter 

343. O pen Cartridge Surgery 
Out with the bad ribbon, in with the 
cheap one. 
Btl/ Grout 

344. NEWDOS80 Files 
An explanation o f their functions. 
Randy M. Resnick 

354. Color Di~kdump 
Modell users had it, now Color Com­
puter owners can have it , too. So ex­
amine those files. 
Ken Knecht 

356. fo rms Maker 
W1th USR routines and th is Basic 
ut1ilty, you can create business 
forms on your Model II. 
Charles R. Perelman 

360. Screen trings 
Make your screen rou tines efficient. 
Don Davidson 

366. Boolean Logic Opera tors 

370. 

~ 

How they work for Fortran and 
Basic. 
John Crew 

Scroll Your Listings 
Use this program to list programs on 
the screen one line at a time. 
Mark C. Paxton 

376. APL Primer- Part I 
What's the difference between mo­
nadic and dyadic functions? Stay 

384. 

~ 

388. 

tuned for a description of system 
commands, variable names, and 
more. 
Margaret M. Grothman 

POKE Graphics 
Speed up your Basic displays with a 
little help from some dummies. 
James Schaefer 

Easy Picture Editor 
Simple commands for art or game 
graphiCS on the Color Computer. 
Ron Ginger 

Departments 
8. Remarks 

With its business health depending 
increasingly on its computer sales, 
some rough water could be awaiting 
the Tandy flagship. 
Wayne Green 

16. Proof Notes 
A look at the year ahead. 

18. Input 
The amazing magazine mystery. 
Model I interface. Wayne's view of 
America rapped. Tips for Extended 
Basic. Rammer fix. More advan­
tages of storing Assembly subrou­
t ines in Basic remark statements. 
PMC EPS-80 defended. 

34. Debug 
September MONEY DOS fix. Errors 
in Screenplay program. Modell mod 
for " Save Our Ship." A word on golf 
handicaps. 

38. Aid 
Goodwil l Industries wants comput­
ers. Business students need pro­
grams. Green screen kluge. Ouick 
Prin ter I for sale. More buffer for his 
music. Needs address o f Indianapo­
lis firm. V1siCalc templates. For 
Stringy Floppy owners only. Modem 
for 1200 downloads. TRS-232 news­
letter. Color mon1tor question. Super 
Scrips it 

40. Reviews 
Sea Dragon. TRS-80 Assembly Lan­
guage. Wolfbug. Elementary Basic 
and Pascal with Sherlock Holmes. 
Lisp/UOLISP. Ouest. LSI Soft-view 
CRT. FED File Editor. Bounceoids. 

The D1sk Doctor. LCA-47. Lowercase 
Adapter for CoCo. Hypergate Cen­
turian. Data-0 -Base Calendar. Drive 
Control Unit. 

63. Review Digest 
Understanding Computer Science 
by Roger Walker. Postman. Basics 
for Business by Douglas Hergert. 
Master Control. Big Things from Lit­
tle Computers: A Layperson 's Guide 
to Personal Computers by Dale Pe­
terson. Pro-80 Extended Bas1c. Mi­
cropilot. The Tiny Compiler. Stellar 
Escort . RAM Slam. 

64. Soft Bits 
Exammmg the b1ts 1n bmary num­
bers. 
Roger Fuller 

68. Gamer' s Cafe 
A call to garners everywhere to beat 
the high scores of Winthrop and 
Mad Max. 
Rodney Gambicus 

396. News 
Computers in the schools: boon or 
bane? Video games can weaken a 
heart. Landmark lawsu1t settled. 
Poet Laureate of the Network Na­
tion. 
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SWITCH TOS '~,DOUBLE DENSITY 

FEATURES 
• 5- and S-inch* disk drives 
• Single- & double-density 
• Any size and density in any mix 
• Read Model I, n• 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 writ~ 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/SO 
1.0, LDOS, NE\VDOS/ 80 2.0 , 
and ULTRADOS 

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

• FD1791 controller + your FD1771 
• Fits Model I expansion interfaces 
• Fits LNW expansion interfaces 
• Track configurations to SO-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 D IDD 
368,640 bytes - SO-track SS/DD 
737,280 bytes - SO-track DS/DD 

• S inch disk storage increased to: 

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

SS: single-sided DS: double-sided 
SD: single-density DD: double-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 
syt>tem 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 S-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 SOC'(, 
increase in storage capacity for only 
half the cost of just one disk drive. 
With threeS-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 

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 in!ltructions 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 
DEALER 

make The 

RESEARCH CORPORATION 
2620 WALNUT luetin, CA. 92680 (714) 544-5744 (714) 841-8850 
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REMARKS 

'~Jith the virtual demise of CB, a 
~T serious loss of consumer interest 

in hi-fi, and the overall slowdown in the 
buying of electronic gadgets, Radio 
Shack stores have found that they are 
more and more dependent on their 
computer products. It is not much of an 
exaggeration to put this bluntly: as go 
computer sales, so goes Radio Shack. 

So how go the computer sales? 
Starting with the Color Computer, 

Radio Shack's low-end system aimed 
at the home computer market, it's bad 
news. When the Shack was up against 
small firms selling high-priced pro­
ducts, their 6,400 stores gave them an 
unbeatable edge. Even today, with less 
than 5,000 bona fide computer stores, 
even if a rival firm managed to get 100 
percent penetration of this distribution 
system, they would still not quite 
match the Shack. 

But home computers are not de­
pendent on computer stores. The low­
end computer systems are being sold 
through toy stores, discount stores, de­
partment stores, electronic stores, and 
so on. The Shack has been overwhelm­
ingly outnumbered in sales out­
lets-and in sales. Atari , Texas Instru­
ments, and Commodore are all beating 
the hell out of the Shack in the home 
market. 

This volume of sales has, in turn, al­
lowed the firms to undercut the Shack 
in price. This further is hurting the 
Shack. 

Shack is trying, belatedly, to develop 
some sales through RCA outlets for 
the CoCo, but the neglect of this sys­
tem in many ways, as I've griped about 
before, may now have dealt them out 
of the fast-growing home-computer 
market as a major participant. 

The Shack brought out CoCo in 
August 1980 and then virtually aban­
doned it. Either unable or reluctant to 
get enough of the right people on the 
Shack staff to handle the multiplying 
problems of changing from the Model 
I to the Model III, plus endless ag­
gravation with the Model II, the CoCo 
and the pocket computers were an­
nounced, put into the catalogs, and left 
to fend for themselves. 

So here we are two years later-a 
lifetime in the microcomputer in­
dustry-with a pitiful lack of serious 
support for the system. It seems that the 
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Is the Shack 
in real 

trouble? 

Shack people are at war with their sup­
porters and potential suppliers. On the 
one hand, perhaps from a desire to 
make every possible dollar of profit, 
they try to do as much as possible in­
house. But even when they see that this 
is pushing them further and further 
behind, they don ' t change their policies. 
Having worked with the Shack for 
many years, I get the idea that once a 
policy is made it is put into concrete and 
no amount of disasters is going to 
change policy. 

I'm sure there are at least fifty soft­
ware firms out there that would love to 
work with the Shack to develop the 
needed software for CoCo. I know that 
our Instant Software people have at 
least 500 programs that could be con­
verted to run on the system, and which 
they have tried to talk with the Shack 
about. I've talked with many hardware 
accessory people who have similarly 
been frustrated in trying to talk with the 
Shack. 

It is getting clearer that home com-

by Wayne Green 

puters will eventually take over the 
video game market, allowing people to 
play all of the games ... and also run 
home programs, educational programs, 
and so on. On that basis, is there any­
thing that the Shack can do to cope with 
this growing market, and get back into 
competition? 

Yes . .. and no. Yes, of course the 
Shack can do it-but no, not without 
breaking some serious concrete deci­
sions. They've erected their own Great 
Wall between continued growth and 
gradual decline. 

As the messenger I expect that I will 
be skinned alive, as I have in the past. 
They sure don't like messengers. 

The Software 
By making the CoCo incompatible 

with all their other Shack computers, 
they set themselves up with a major 
problem-no software. The Shack's 
normal approach is to hire some pro­
grammers and get the software written. 
But here there is a little problem. Even 
the massive Shack resources aren't 
enough to hire very many program­
mers. These days, programmers with 
any creativity and experience can sit at 
home anywhere they want and make all 
the money they need. Who needs to 
move to Fort Worth, where for about 
half the year you either have an air con­
ditioner handy or you melt? I lived there 
one summer, so I know! 

Most of the better programmers are 
writing programs and getting them dis­
tributed through software houses and 
are not even remotely interested in 
sweat-shop, regimented nine-to-five 
jobs ... jobs where one can be fired as 
soon as a temporary problem has been 
surmounted. 

The Shack has done the best it could 
to find programming talent to grind out 
software, and the results, as reviews of 
the Shack software make all too clear, 
are disappointing. It is getting time to 
face up to the failure of this system of 
trying to cut corners on costs, always 
trying to get a few pennies' more profits 
to drive up the quarterly stockholder 
reports. 

If the Shack would start dealing 
honestly and forthrightly with some of 
the software suppliers to the industry, I 
think they could get plenty of software 
to support the CoCo-and that certain-
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yo&:z' DISKETTES 

MTC's 
premium Single-Sided , Soft -Sectored 
DOUBLE-DENSITY, 5Vc-lnch diskettes with 
reinforcing HUB-RINGS. Individually 100% 
ERROR-FREE certified. Invest In GOLD! 

PARAGON MAGNETICS GOLD ...... $24.95 

Scotcti 
Soft-Sectored Diskettes 
5-114" 15/SDen (744-0) . S28.95 
5-114" 1SIDDen(744D-O) $31 .95 
5-114" 2SIDDen (745-0) $39.95 
8" 1 SIS Den (7 40-0) $29.95 
8" 1SIDDen(74Hl) . $37.95 
8" 2SIDDen(743-0) . . $49.95 

Hard-Sectored Diskettes 
5-114" 1 SIDDen 10-sector(744-10) 
5-1/4" 15/DDen 10-sector(7440·10) 
5-1/4" 2SIDDen 10-sector(745-10) 
5-1/4" 1SISDen 16-sector(744·16) . 
5-1/4" 1SIDDen 16-sector(744D-16) . 
5-114" 2SIDDen 16-sector(745-16) 
8" 1 SIS Den 32-sector (7 40-32) 
8" 1SIDDen32-sector(741 -32) 
8" 2SIDDen 32-sector (7 43-32) 

Supplies 
5-1/4" Head cleaning kit 
8" Head cleaning kit 

Authorized Dlstributo< 
lnlonnatlon Processing Pooducu 

$28.95 
$32.95 
$39.95 

. $28.95 
$32.95 
$39.95 
$33.95 
$39.95 
$49.95 

$29.95 
$29.95 

3M 

VERBATIM 
Soft-Sectored Diskettes 
5-114" 1SIDDen(MD525-01) . . . . . $26.95 
5-114" 2SIDDen(MD550-01) . . . . . . . . . $39.95 
5-1/4" 2SI4Den(MD557-01) ............ $51.50 
8" 1SIDDen(FD34-8000) ......... . . $43.95 

Hard-Sectored Diskettes 
5-1/4" 1SIDDen 10-sector (MD525-10) .. $26.95 
5-1/4"25/DDen 10-sector(MD550-10) .. $39.95 
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ly is an important first step. They 
should have done this two years ago. 

Another cherished policy of the 
Shack that needs to be re-examined, as I 
mentioned a few months ago, is the one 
about their stores carrying only the fast­
est selling products. In the case for soft­
ware, this may be a self-defeating 
policy. 

In the consumer-products market, 
perception of the product is paramount. 
The computer that is backed up by a 
display of a barrage of software is going 
to be more impressive than the one with 
a dozen or two programs. Sure, over 90 
percent of book sales are made by a 
couple of dozen titles, but you never see 
a serious book store that does not have 
thousands of books. 

The consumer this Christmas is going 
to have to choose among the Atari400, 
the TI 99/ 4A, the Commodore VIC-20, 
the Commodore Max, the Timex-l<XX>, 
and the TRS-80 Color Computer. The 
Shack realizes that they are going to 
have to cut prices from the present $400 
range down to at least $300. This still is 
going to be a difficult sale for them 
against the $189 VIC-20 or the 
Atari400 at $299 plus $60 in software 
coupons. The TI, with their $100 
rebate, is in the $200 range. 

It's far too late to do anything for this 
Christmas season, but the Shack could 
get started on a plan that would, by 
Christmas 1983, put them into a leader­
ship position. This would call for some 
serious changes of policy and for a good 
deal of long-range planning. 

If you look through 80 Micro, you 
see how much can be developed in the 
way of supporting industry for a 
system. Well, with cooperation (a con­
cept I don' t think is in the Shack dic­
tionary), this industry would jump at 
the chance to support the CoCo. What 
would be the impact on consumer sales 
if the Shack had a home-computer sys­
tem with a massive amount of software 
supporting it? What would be the result 
if it was also supported by the enormous 
accessory and peripherals industry that 
has sprung up around the TRS-80 
system? 

You can bet that Atari, Tl, and Com­
modore would be scurrying fast to try to 
keep up. The Shack would have the 
edge in this case because a whole in­
dustry has already sprung up to support 
the TRS-80 by virtue of 80 Micro, while 
there is relatively little support for the 
other home computer systems, since no 
media such as this magazine exist to 
bring on growth. The Shack would be 
starting with a good lead in this case. 

The next step, if I were working on 
the project, would be to separate the toy 
department of the Radio Shack stores 
from the home computer department. I 
would set up a separate home computer 
boutique in every Tandy-owned store 
where 1 would feature the CoCo, its ac­
cessories and software, plus the Model 
III and pocket computers. I would 
relegate the Model II to the Tandy 
Computer Centers. Go with strength. 

It is at least worth a try in a few stores 
to see what impact this sort of 

marketing might have. The Shack still 
has a long way to go to convince the 
middle-income (-class) customers that 
Radio Shack stores are not primarily 
dealers in schlock for the unwary lower­
income people. By separating the home 
computers from their flashlights, inef­
fectual radar detectors, lo-fi audio 
systems, and so on, it might be possible 
to build some middle-income consumer 
confidence in the computer products. 

I think it would work. 
Once they've worked out a successful 

home-computer boutique formula for 
their own stores, they can start putting 
these into independent Radio Shack 
stores, thus adding another 2,000 or so 
outlets for the product. 

That stiU isn't going to match the 
marketing might of Atari and the 
others, but with a successful home­
computer boutique formula, they 
would be ready to set these up in any 
discount store or department store in­
terested in a profit center. They would 
have the whole miniature store instead 
of some shelves of products, as a unit 
ready to franchise. 

The computer and its associated pro­
ducts would all be packaged to simplify 
selling by untrained sales personnel. 
You want a music keyboard? Here it is. 
You want the unit to talk? No problem, 
here's the box for that. You want it to 
access data over the telephone? Here's a 
box with a modem. You want it to plot 
in four colors? Here's your plotter. You 
want it to help with surveying? Here's a 
software package for that. You want to 
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A Few Words About 

The NEW AIDS-Ill™ 
by SotTrends, Inc. 

1. TRUSTWORTHY. A bad diskette or an undependable machine can ruin your 
whole day. The NEW AIDS-Ill checks itself. If something's wrong, It tells you, in· 
stead of turning on you like a mad dog. 
2. GENEROUS. The NEW AIDS·III doesn't use BASIC. But it does use the 

memory BASIC uses. And to make the most out of that extra memory, it selec· 
lively compresses bytes into tiny bits. It all adds up to more usable data records. 
Up to 3 times as many.· 
3. THOUGHTFUL. The NEW AIDS·III never treats you harshly. If one keystroke 

will do, it won't ask for two. The NEW AIDS-Ill remembers things like report for­
mats, search strategies and file names. So you don't have to. lt even reminds you, 
gently, to save your important data. 
4. INTELLIGENT. The NEW AIDS-Ill is smart. It doesn't waste your time with 

questions about record sizes, field counts and other technical mumble-jumble. A 
new system can be created, or an old one mOdified, in a couple of minutes. Even 
if your name isn't Albert Einstein. 
5. KIND. The NEW AIDS-Ill is always ready to help. It says so, on every screen 

display. HINTS™ (Help INdexed To Screen) tells you on which page in the NEW 
AIDS-Ill manual to look for more information. The manual is easy to understand 
and easy on the eyes. 
6. QUIET. If you hit the wrong key, you won't hear any annoying buzzes, cl icks 

or chirps. Instead, FLAwsr .. (Flash-Annunciated Warning System) will create a 
striking visual effect. But only for an instant. And without affec ting any of the 
text on the screen. Guaranteed to catch the eye of the fastest touch-typist. 

7. ALERT. If the NEW AIDS-Il l is left alone, it lets you know it missed you.lt wor­
ries about your important data. After several minutes of no activity, the NEW 
AIDS-Ill creates a striking visual display to get your attention. Touch any key to 
let it know you're still there, and it stops. For a little while, anyway. 
8. LEAN. There's no fat in the NEW AIDS-Ill. That 's because It uses SofT rends' 

proprietary PMX™ system architecture. Small, lightening-fast, reliable. Lean? 
Yes. Mean? Definitely not. 
9. FAST. Searches and sorts hundreds of records in seconds. Screens are 

displayed in the blink of an eye. Disk access rates approach one-thousand 
acters per second. No waiting for "garbage collection". The NEW AIDS-Ill lives 
fast. Up to 10 times as fast.· 
10. REASONABLE. At only $79.95, the NEW AIDS-Il l Is very reasonable. 
right inexpensive, if you value your time. Join the thousands of AIDS owne 
arour.d the world. Order yours tOday and put the NEW AIDS-Ill data managemen 
system to work for you. 
• As compared lo MTC AIDS-Ill, Versoon 1.0 

Specify Modell or Model Ill ................. . ..... .... .. $79.9 
• * CALL REGARQING UPGRADE POLICY * * 

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

• All the capabilities of CALCS-111. 
• SAVE REPORT FORMATS on disk for t:DITING, as required . 
• More than TWICE the COMPUTATIONAL POWER of CALCS-111. 
• Non-interpretive report execut ion for FASTER EXECUTION. 
• Reports can be run by a NOVICE. 

ONL X $20 when purchased w ith AIDS-Il l /Version 2.0! 
Modell or Modell II ...... ..................... . . $39.95 

NEW AIDS SUBSYSTEMS 
by SofTrends, Inc. 

VI SAP LEX™ 
Interfaces AIDS Ill and VosoCalc . Use AIDS·III 
for data entry, sortong and selectoon Then load 
lhe data onlo VosiCalc', perf orm compul a· 
lions, summations, elc Like whal you see? 
Change the data back into AIDS-I ll formal for 
future processing. Remarkably easy lo use. 
Comprehensive documentation complete wilh 
examples 
Speclly Modell or Model Ill .......... $39.95 

ADEPfTM 
Thos module os odea l for enlerong large batches 
of dala on lo AIDS Ill Features onclude pre· 
defined held values, delonotoon and expansoon 
of abbrevlatoons, lransposollon of entries 
range checkong, enlry of dala from previous 
record, expanded validallon and morel Type as 
lasl as you can .. no problem! Use wilh 
VISAPLEX"'(above) 10 provode a comprehen· 
sove dala enlry lacohly lor VosoCalc'. Complete 
documenlaloon wolh examples 
Specify Modell or Modell II $29.95 

If you own Apparat's 
NEWDOS/80-Version 2.0 

you need 
BREVI-T™ 

by SotTrends, Inc. 
If you have I rouble rememberong command for· 
mals, wanllo simplofy use of DOS, do a lol of 
prOl)ram development or just want lobe more 
effectove wolh your TRS 80'". I hen BREVI·T os 
for you Abbrevoaloons can be dell ned for both 
DOS and BASIC These are automallcally ex· 
panded as part of lhe command lone pro­
cessor. Ophonally, parameters may be de lined 
as pari o f an abbrevoation. For example, " F 1" 
moghl be used lo FORMAT drove 1 Change I he 
1 loa 2 and FORMAT drove 2. ll's that somple 
Complete with easy-to-lollow inslruclions, ex· 
amples and a sample abbreviation file. 
Specify Modell or Model Ill ...... . . $19.95 
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MEMORY DIAGNOSTI 

by David Stambaugh 
A complete checkup l or your MODEL I 
MODEL Ill THE FLOPPY OOCTOR·Vers io 
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droves Tests motor speed. head posll 
conlrolleo functions sla tus bois and nro•"des• 
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do boat navigation? No problem. All of 
the accessories and software would be 
integrated and packaged. 

But what about training salesmen? 
That's one of the weakest aspects of the 
Shack stores right now. In fact, I sus­
pect that this problem alone has kept 
most of the independent Shack stores 
from really participating in the bonanza 
so far. You didn't think I was going to 
ignore such a key problem, did you? 
The answer is simple, once you think of it. 

Video disks. Yep! With disk players 
dropping in price, I would run, not 
walk, to my nearest video production 
organization and put together powerful 
video programs that show what the Co­
Co, Model lll, and pocket computers 
can do. They would be indexed to show 
off all the accessories and software, and 
show the use of the systems for playing 
games, for business applications, 
education, scientific, control, and so 
on. With the video disk and a control 
CoCo in the salesroom, the customer 
would be able to delve into the possibili­
ties of the systems with no trained sales 
help needed. 

In this way the best demonstrator of 
the Shack system in the world could do 
the selling to every prospect. Further, 
the buying process in itself would be 
fun . Further, there would be no end to 
the sales to every customer. He might 
buy the basic computer and a couple of 
programs the first time around, but 
he'd be back regularly to check out 
more and more applications ... and 
fun ... for his system. It is fun to buy 
things ... and fun to use them and show 
them off to friends . Who has ever 
bought a car and not started looking for 
gadgets to buy for it? Who has bought a 
camera and not looked for more lenses, 
special films, and so on? 

If the Shack can show that a 200-
square-foot home-computer boutique 
can make more profit than other uses of 
that space, you can bet that Sears, 
Lechmere, K-Mart, and other stores 
will be putting 'em in as fast as they can. 
And if they can't make big profits in a 
fast growing field- a go-go field-on 
home computers, then the Shack needs 
better management. 

I'm reminded of the basic problem 
that Heath faced when they brought out 
their computer in 1977. They had about 
50 stores around the country and they 
had decided to make do with this distri­
bution. I tried hard to convince them 
that in the microcomputer field it was 
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marketing and distribution, not the 
magnificence of the computer, that 
would determine the winners and the 
losers. I wanted them to open up their 
sales to computer stores, electronics 
stores, and so on, so they would have a 
better chance at making their system 
available in all of the marketing areas of 
the country. 

The Shack had a considerable advan­
tage over everyone else in the micro 
business by virtue of their thousands of 
stores. This, plus their advertising bud­
get, helped them get into first place in 
microcomputer sales ... shooting them 
ahead of Heath. But today, particularly 
on the low end, the Shack is falling way 
behind in sales outlets and thus in sales. 
There is a good chance that if the Shack 
does not respond fast to this deteri­
orating situation, they will just 
have to abandon the low end and the 
CoCo. This could play hell with the 
Tandy stock prices ... and shake up 
management. 

Well, at least the Shack is going 
strong with their main entry, the Model 
lll, right? Yeah? If that is so strong, 
why do the 80 Micro reader surveys 
show that 50 percent of the readers are 
thinking of buying something other 
than a TRS-80 for their next computer? 
This indicates some very deep-rooted 
and widespread disenchantment with 
the Shack, something that the Shack 
management seems to be trying its best 
to ignore. 

Indeed, we've seen the Apple come 
along and, with fewer outlets, pass the 
TRS-80 by in sales. And while TRS-80 
owners are generally happy with their 
systems, the Apple owners are almost 
evangelical about theirs. In this I sus­
pect that the core, if you'll pardon the 
expression, lies in the way the firms sup­
port their systems. Where Apple has 
been very supportive of the industry 
that has sprung up around their com­
puter, we find the Shack seeming to be­
grudge any sale not made by them and 
them alone. 

When the Shack puts on a computer 
show, there are no supporting hardware 
firms invited ... no software firms ex­
hibiting ... no magazines and books. 
When Apple organizes an Applefest, 
supporting firms are not only in­
vited to display, they are encouraged in 
many ways. 

There are many good books on the 
TRS-80 that are not permitted in the 
Shack stores. There are thousands of 

good software programs .. . a wealth of 
support hardware items. In each case, 
the Shack seems to be doing its best to 
keep news of these products from its 
customers, apparently wanting to do 
everything it can to be sure to get every 
nickel spent for anything related to the 
TRS-80 for themselves. 

No matter the intent of management, 
this is the view of many users (and 
Radio Shack managers), so if there is a 
misinterpretation of intent, there is a se­
rious lack of communication. Indeed, 
many TRS-80 owners have a sour view 
of Radio Shack, seeing the firm as the 
epitome of the big company that is con­
temptuous of its customers and the gen­
eral public. It is difficult to interpret 
many of their actions in any other way. 

Whether Apple pulls further ahead 
and IBM passes the Shack by depends 
on decisions made in the Tandy Towers 
this year. It is already late in the game, 
but not too late. The Shack could pull it 
together and get powered up to regain a 
strong market share of the home-com­
puter market by the end of 1983. They 
could stop the attrition of their sales in 
the small business computer market. 
But these things are going to take some 
soul-searching, perhaps painful, deci­
sions. They are going to call for some 
major changes of approach and the 
breaking of hardened Shack policies. 

With such a high percentage of the 
Tandy sales being involved with the 
TRS-80, and with many of the other 
products being so weak in sales, there is 
a serious question about the survival of 
Tandy should the TRS-80 sales start to 
weaken. 

In early 1977 Mits was thoroughly in 
command of the microcomputer indus­
try. They were as far or further ahead of 
the rest of the industry as Radio Shack 
was in 1980. Then, but two years later, 
Mits had been swallowed up by Pertec 
and virtually disappeared from the 
scene. Pertec could easily have re­
mained the top firm in the industry if 
management had not made one disas­
trous decision after another. 

Next, it was lmsai that was on top of 
the heap ... then Processor Tech . Each 
pulled some market miscalculations and 
major blunders that sank them. The big 
question, then, is whether the Shack can 
cure its problems and get back to its 
number one position again, or whether 
it is going to continue to Jose sales and 
market share on all fronts, a process 
that can only lead to disaster. • 
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"A ~~ :>o~~ 8{) ·j:l ~ ::J I S ~ OFI1. !._ Ar P 5 34~ 0~ 

'A~OO'• 40 ·o, DIS< ~RIVf .~ P s 2S9 oo 
,~w OOUB,ER W ' OOSPlU~ '3 '3S CO 
~W OOvBLER SIS \\ OOSI'l ~S 3 • 17' CJ 

ISOLATORS 
so 1 3 so::KE • 
SO ' 6 SOCKf' 

MODEMS 
~O~AT\0~ CAT ACOoS'IC ' 3!> 00 
NO~A T\0~ 0 CA' 0 RECT CONNECT ' 'i6 00 
~OVATION ALTO CAT AUTO A~SWER 2'9 Ov 
"AVES SMAR' I,IQQE Y 1300 BALD n • 00 
HAVE> SMAR' MOD[I,I 1200 BA~O) >40 00 
tEA.CO ~~ t EX,, •Q<33C 
SIGNALIIA~ I,IQQE >,r 1'1 RS· ?J2C So 00 

SUPPLIES 
AVERY TABULABLES 
1 000 3 ·, • • ~ 16 
1 ()()() 3'·1 . p,, ' 6 
'> ooc 3 • ' 1 '>· '6 

FAN FOLD PAPER 
(Prices F.O.B S.P.) 

s 49 

" 9~ 
19 9~ 

9' l I 1 1Sib l'v "l'[ 3 000 '' i!<J 00 
14 S ' " 1 S 0 WH I ' ) 000 Cl 39 00 

SPECIALS 
SPECIAL N0.1 
'RS 80 ~IS~ AN D O' Hf R M> S'E R f S BQ ) 0' 
VERBA' ¥ ~ISKS PLAS' •• BRARV CASE 

44'-0 

SPECIAL NO 3 
~"'' "''S ar o sox vERBA' .,. DIS' s 
P,AS"c L!SRAR • , AS[ '49 00 

SP ECIAL N0.4 
OJ 'R~SC<T BAS C MP ' R BOX Cf VE P 
BA Y D S, S. PLAS'IC L BRARr CASE 

I 19 00 

SPECIAL NO 5 
I,IICROSOP BASIC OECOO{O Alo; Q OT"fR 
l,lvS ' ER fS. BOX Of >ERBAT ¥ 1l<S ~S PlASI r 
B~A~v CAS[ 49 q<; 

DOUBLE DENSITY SPECIAL 
ef~CC"' :JOcB,tR II ~EI~OOS 80 BOX Of VER 
SA ' Y ''SKS PLAS' 'C I BRAR< CASE 

219 10 

CO MMU NIGATION SPECIAL 
MOD I & II 
'• •VAT<O~ MQO{M OM~Ilt RI,I 'ERM1 ~Al 
SCf ToVAR[ 
A· 0US 1 'C ~PEC:A._ CArl { l C! 00 
0 ~[["T CON"4fCT SPf~" A 0 r'_AT ;-;q 00 
SER A, CAB, E I 00 

DISK LIBRARY SPECIAL 
RA,l' ~IS K CA ' CATA,OG ~G PR OGRMI FLI P 
SCR ' '>0 0 S~ CAPACI' v '>0 STICK Ok CISK 
LABE LS <• 9' 

BOOKS 
' fo [ JSTQI,' ' RS SO i4 9~ 
lok ROSOf ' BASIC fASHR & BET;ER /4 9> 
C s·c•.r 0 'IAC -IM l A'iGUAGf <• 9~ 

TRS·80 GAMES 
A :u,..,.,~( • ·e ~ s ..- ~er~oens C.1ss.t' l~ .t'SoOt'ls 
met , '101 De dv.a• ao ~ 
' [ MPL( 0' APS"A 
" f f RE oVARRIOR 
STAR WARRIOR 
RESCLE A' R GEL 
CPJS~ CRo ,.Bll A~O C"OI.' P 
I ~VAOE RS fROM SPA CE 
P I~BAL L 

1.11551. f A f1 A(' 

31 3~ 
]1 J) 

3• 3~ 
2336 
23 36 
11 9, 
11 9; 
1S 9' 

"AR HG-<'f P 
: '" 1-o t"CC:, I 

A"I/E ~ lJPf ~C 1 

AJ ,'f~ TJP' ~G 
A~vf~ l JP; NO 
Ol.fl ~ OROICS 'r 1.., 

5 1 AAFlff' (JRI0"-4 ''!l" 
II.VAS<O~ vRI( ', , · q· 
0 ' "-'P•C ~E:A·~LC'\ l;~':l 
MC'r• P A.'I'C) J.~0"4(;f v _, 9~ 

~~c~ ~~ 
B AC ~ JAC ' I,IASl'R ; q< 
PCBO A 'rACK ,- 1'-
GA AXV I~VASIO~ '7 1' 
SL PER NOVA • q• 

Tl.!~SO~Y \I QP~ I,...J Ol.4Rt[J:l8.4 ct: ~· 

.U~f R LA~D[P '8 "' 
•.,t v; A~ c~rc -. rP ,, • ., ... ~ ~tE ,1 j' 

~PACE PXKS •8 0\ 
P·G~ I< I,_. ·~ 1" 
lOSS!? 1\ SPAr< 1 Q\ 
A~CAOl 8C 1 Q\ 
CCY BAT ·s q, 
SPAr-[ ~~·Cj[(QS .. .J 1 

Sll t rA t L•Soi ' 9J 
~I Oil~C'~ s reP~ ,t '4. 

PROJt l 0Mf(,A • ,, 
~CA~~ MA.~j 

Call our Modem line for 
weekly specials. 

To order or for information call 

(213) 706·0333 
Modem order line: (213)883·8976 
We gJa'antee everythong we se1 tor 30 <lays no 1e1urns a~e' 30 oays Detect<ve sohwa·e 
woll be rep:aceo ''ee out all ()(her software returns a'e subj6CT IC 1 ~"!. restOC ~In<J 'ee a"d 
mJSI be accompanoed by RMA sHp l'.o reTurns on (l3l'1e so•wa•e Jnless de'eetllle 

We acceot V'SA ana Maste<Ca•o on au oroe'S COD oroe·s up :o S300 
5"'0P'"9 C~<l'ges S3 tor ac prepaoe Olde•s actua shtpp<ng Cha'ge~ '01 flOfl D'epaiC~ $3 

tor COD oroe·s unoer 251bs ($6 101 over) pous a S4 surcharge add 15~:. to· 'OieJg" FPO 
cil1<l APO O'de'S Ca ,, adO 6"!. sales tax LA Sounry adO 6'/,··~ 

Pnces Quoteo are 'or stoc• on hano al'<l a•e suoteet to wnge wnhO• • no:oce 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CAUFORNIA 91362 
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SCARFMAN ARMORED PATROL REAR GUARD 
Th1s mcred1bly popular game craze 
now runs on your TRS-80' It's eat or 
be eaten You run Scrartman around 
the maze . gobbling up everythmg in 
your path Try to eat 11 all before nasty 
monsters devour you Excellent htgh 
speed machtne language action game 
from the Cornsoft Group Wtth sound 
Pnce A 

A realistic tank battle s•mulatlon 
Your vtew IS a 3- -0 perspective of an 
allen landscape Maneuver your T -36 
tank to locate and destroy enemy 
tanks and robots that lay htdden. 
ready to assault you Clever graphiCS 
create the tlluston of movement and 
dtmens10n From Adventu re In ter­
national Wtth sound Price B 

BOUNCEOIDS 
Huge boulders careen off the walls. 
You 're 1n the m1ddle. 1n danger 
bemg flattened Keep your w1ts 
you as you blast these "uu""'"''u"'~ 
I rom the screen. Large ones break 
many small ones Clear a screen 
enter a fast-paced challenge 
wtth a chance tor btg bonus 
From the Cornsoft Group Pnce A 

An arcade favonte' Stop these mu 
secttoned crawlers before they 
down through the mushrooms 
one and 11 splits mto two smaller bu 
each with tis own sense of direction 
There are moths and tumble bugs too 
It all adds up to lots of fun for kids 
adults alike From Soli Sector Market 
ing Wtth sound Pnce code A 

DEFENSE COMMAND 
The tnvaders are back 1 Alone you 
defend the all tmportant nuclear tuet 
camsters from the repeated attacks of 
th1evmg a hens . repeatedly An alien 
passes your guard . snatches a 
camster and llys stratght oft Outck 1 
You have one last chance to blast h1m 
from the sky' Wtth sound and vo1ce 
Pnce. A 

CRAZY PAINTER 
You have to pamt the floor wlute We 
give you the pamt and brush Sounds 
easy') Hah 1 You 'II be confounded by 
stray dogs. snakes . sloshmg buckets 
of turpentine . even a ravenous " paint 
eater.·· A crazy. 1magmahve new 
game with ten selectable levels ot skill 
for new or seasoned game players 
Lot's of laughs Pnce: A 

SUPERNOVA 
Asteratds float ommously around the 
screen You must destroy the 
asterotds befOfe they destroy you 1 (Big 
astero1ds break mto little ones) Your 
ship wtll respond to thrust , rotate 
hyperspace and fire. Watch out for 
that saucer wtth the laser• As 
revtewed tn May 1981 Byte Magazme 
Pnce: A 

Toll Free Order Line 
800•221·0916 

Orders Only, NY & Info call (212) 296-5916. Hours: 9-5 E.S. T. 

Deadly waves of enemy Cyborg cralt 
attack your fleet from the rear You are 
the Mothershtp's sole defender. You 
have unhmtted f1repower but the 
Cyborgs are swtft ntmble attackers. 
Your abilities are tested hard tn this 
game or lightemng fast actton and 
lively sound from Adventure Inter­
rat iona l Pnce: B 

METEOR MISSION II 
As you look down on your v1ew. 
astronauts cry out for rescue You 
must maneuver through the astero1ds 
and meteors !Can you get back to the 
space station?) Fire lasers to destroy 
the asteroids. but watch out . there 
could be an allen Flagship lurking 
Includes sound effects! Pnce A 

TAPE: For Modell + Ill, 16K Level II 
DISK: For Modell + Ill, 32K, 1 Disk 
All games are joystick compatable 
or may be played us ing the arrow 
keys. 

STRIKE FORCE 
As the pnmary defender of a world of 
ci ties under deadly allen attack. your 
weaponry IS the latest. rap1d l tre 
mtss1les long range radar. and 
mcendtary .. star shells " Your force 
field can absorb only a hmtted number 
ot tmpacts A complex game ot 
strategy. sktll and reflexes trom 
Melbourne House Pnce A 

OUTHOUSE 
You a•e tne mtghty protector of t~•s 
smal (bu t tmportant) wooden 
structu'e Fo· •easons unKno.v'l a 
b•nrre aanq ol mtsc·eants w•~h to 
vandahlC oot c1nd otnerwtse oestroy 
tne 111 e half moon house .. YotJr 
pdliO• crd' t flds ldsers and smd't 
bomt>s :o de.11 wt:h 'hts ·er~or 
f•om SSM wtth sound Pnce A 

GAME PRICES 

A: TAPE: $15.95 • DISK: $19.95 
8: TAPE: $19.95 • DISK: $24.95 
C: TAPE: $24.95 • DISK: $24.95 



Trapped at an enemy butldmg site 
your fate seems certaJn Your laser IS 
empty and evtl Mzors are closmg 1n 
You II have to climb ladders and th1nk 
one step ahead of the va rtous 
monsters A challengmg game for 
agtle mmds From Fantastic Software 
with VOice (Otsk has larger vocabulary) 
Pnce B 

The sound of the klaxon 1s calltng you' 
Invaders have been spotted warpmg 
toward Earth You shift nght and left 
as you fire your lasers. A few break 
formation and fly straight at you' You 
place your finger on the ftre button 
knowmg that this shot must connect' 
W1th sound elfectsl Pnce A 

Your submanne. the U S S Sea 
Or agon penetrates a mtned enemy 
channel Armed wtth mtss11es and 
torpedos you engage the enemy wh1le 
navtgatmg unknown waters Succeed 
or come to a salty end m th1s game 29 
screens ot honzontally scrolling sea­
scrape and sound from Adventure 
'nternat1onal Pnce B 

LASER DEFENSE 
In th1s game of ICBM 's. htgh-energy 
lasers and parttcle beams. you control 
the U.S strategic defense satellite 
system From your vtewpomt h19h 
above the globe. you mtercept Sovtet 
nuclear mtsstles 1n flight and attempt 
to destroy thetr scattered misstle 
stlos With sound from MED Systems 
Pnce B 

The latest super actton game from Btg 
Ftve As the Federation 's top space 
lighter you 've been chosen to escort 
what IS possibly the most 1mportant 
shtpment 1n Federation htstory The 
enemy will send many squadrons of 
thetr best lighters to Intercept Wtth 
sound Otsk verst on has votces. 
Pnce A 

ROBOT ATTACK 
Talks without a vo1ce synthestzer. 
through the cassette port With rust a 
hand laser 1n . a remote space stat ton. 
you encounter armed robots Some 
march towards you. more walt around 
corners Careful . the walls are 
electnhed . Zap as many robots as you 
dare before escapmg to a new section 
More robots awa1t you Pnce · A 

LUNAR LANDER 
As a vast panoram1c moonscape 
scrolls by. select one of many landing 
stghts The more penlous the spot, the 
more po1nts scored -- 1f you land 
safely You control LEM matn engtnes 
and stde thrusters One of the best 
uses of TRS-80 graphtcs we have ever 
seen From Adventure International 
Wtth sound Pnce. A 

Will the ChiCken cross the road' 
That s up to you Can you gUide these 
helpless IItie ch1cks across lhe 
per tous t 0 lane super highway lo 
safety' Or w1 11 you bumble 1111enng 
the black top w·th a storm of chtcken 
leathers' A humourous yet cha 
teng·ng game of nerves from SSM w1th 
sound Pnce A 

Soar swtltly over ragged landscape. 
swooptng h1gh and low to avotd 
obstacles and enemy mtsstles 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 

ADO $2 00 PER ORDER FOR SHIPPING AND HANDLING 
WE ACCEPT VISA, MASTERCARD CHECKS, M 0 
C 0 0 ADO $3 00 EXTRA 

79 -04 Jamaica Ave., Woodhaven, NY 11421 
NY RESIDENTS ADO SALES TAX. 
OVERSEAS FPO, APO ADO 10% 
DEALER DISCOUNTS AVAILABLE 
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PROOF NOTES 
The editors look at the issues 

1982 hasn't even run its course, and 
we're already well into production 

for the first half of 1983. So far, it looks 
like we're going to have another inter­
esting year. 

January will feature one of the most 
exciting programs we've ever run­
Bruce Tonkin's The Creator. This pro­
gram generator originally sold for $295, 
but mayhem and misfortune led Tonkin 
to decide to virtually give his brain child 
away. This could very well be the best 
software bargain you'll ever get, com­
mercial or otherwise. 

February's highlight will be the re­
sults of our Young Programmer's Con­
test. We're getting buried under entries, 
and we'll be publishing the best ones. 
We've been agog at what kids are doing 
with computers, and are looking for­
ward to displaying the fruits of their la­
bors. February will also concentrate on 
home education. We've lined up a Color 
Computer College Bowl, a preschool 
math program, a spelling challenger, 
and a states-and-capitols drill. 

March is our hardware construction 
issue. We've had lots of requests for 
some meaty hardware projects, so we 
went out and found some gems . For 
starters, we've got a $5 CP/M kit for 
the Models I and Ill. We'll also show 
you how to build a credit<ard reader 
that will act as a security lock for your 
micro. We're also working on a primer 
that will tell you how to build hardware 
projects even if you don't know which 
end of a soldering iron to hold. 

April will focus on micros in sports, 
and will also feature articles on com­
puter languages other than Basic. May's 
cover topic will be graphics- simple 
techniques for fancy graphics, and in­
corporating graphics into applications 
programs. June will provide programs 
and articles aimed at the professional. 
July's theme will be the Color Comput­
er, and August will, of course, be our 
annual games issue. 

Also, you Model II owners will be 
happy to know that we're working on a 
scheme to convert some of our Model 
IIlli programs to your machine. And, 
of course, we'll continue our increased 

Ready to go 
for another 

big year 

coverage of the Color Computer . 
We've got several new series and col­

umns on tap. One will be an on-going 
tutorial on cryptography, while another 
will discuss integrating machine­
language routines into your Basic pro­
grams. In addition, many of our regular 
columns will be back for another year, 
including J. M. Keynes' " MONEY 
DOS, " Richard Ramella's " Fun 
House," Philip Mills' "Medical Opin­
ion," and Dennis Kitsz's "80 Appli­
cations." 

The magazine isn't all we're working 
on, either. We're putting together a new 
series of low-budget handbooks on a 
variety of themes. The first will be an 
anthology of Scripsit mods. Other sub­
jects include home management, 
astronomy, and education . We haven't 
set a publication date yet, but look for 
these handbooks soon. 

All in all, we think it's going to be an 
exciting year. Stick around and join 
the fun. 

• • • • • 
You might have noticed some recent 

format changes in the magazine. We're 
going to an English Times typeface, 
which we think is more attractive and 
easier to read than Helios. For a while, 
though, you're going to see the two 
typefaces mixed, as we use up articles 
that were fmished before the change. 
Bear with us if we look a bit motley. • 

- E.M. 



~Printers 
PRIUTSWITCH 

Have 2 pnntors on hno at all llllleS and select pnnter I or 
2 by means ol a conven•ently located Sw•tch End the problem 
ol coostanlty pluggong and unpluggong pnnter cable> PRINT 
SWITCH .sa compact modu e t~r plugs onto tile pareotel pnnter 
port ol your TRS 80 and provides an edge connector tor each 
ot your two pnnters 11 works WJth any two types ol pnnters 
dol matroc daisy "'toeel plotten, TRS 80 convened se•ec:tncs 
etc Assembled, tested reaoy to use w1th connector and on· 
structoons For t.400ell or Ill (please spec:1lyj ONLY S59 00 

~ DIG lA MIll MPERS ptUGo£0 '1 '0 YO R IRS an"' 
Men~o~•r Te,~r.i!U'e \.. l.lgP Cut·t" 1 ICJfll Prt •t etc 
Ve•y td~Y IO U'.t tor e-..,.rnp~ lfol \ 't-10 "'P'-' C"oinne • 4 '\) 
0U1 0 .& SetrtiS .npul U and a•so SI41"S tP'It C~-.tiSt()l"' lO 
A ~P•OI Pt.rs rne resu•r n dfl.iO t A VOtl.i' 
~ •oe~'·ons lnpur 111'10f 0 ~v ro 0 500V f«n ch.tro~ 
tdrt be sttlo • O•ft~renr sue 
Resolul.()tl ?()TLIJ 011 SV rangtl 4ccur«.y 8 OtiS ( ~-..., Port 
A.dd•e15 JUmpe• sttett41Die P\uQS li'IIO ""ryoo..ro Ou~ 01 E 
screen pttftftr ooro Alsembted ~nd ttsled 90 Ocly w~r r~"''' 

~tlh 00'4et ~ppt,- tOI'lnec10f tNnL~aJ S 139 

DISK DRIVE EXTENDER CABLE, FREE YOUR MINI-DRIVES 
End tile Oa•sy-chiln me.s Or' e ano lor a F•t• a monl 

or..es Percl)n1 Aerocornp Shugan MICropolls Mil Vosta 
Penec: S.e'Tiens BASF East to onstall tu<l romovt the drove 
c~r plug In the EXTE~OER CABLE and rep1.1ee tile caver 

Now you can ch.Jnge and move your dr...es •nlhout oos 
assembly Keep tile cover on ana the dust out HIQh re oab• oly 
gold Plated contacts computer grace 34 c:o<lductor cable 
Tested and guaranteed 

Get one tor each dnve O~L Y S8 95 

SUPERIOR QUALITY REPlACEMENT lo EXTENSION CABLES 
Highest quality cable a no h1gh Ioree golo plated cootacts 

ensure tho utmosl•n connoctoon re•tablhry 
0 KEYBOARD TO EXPANSION INTERFACE $2t 
8 OISK DRIVE CABLE FOR 1 OR 2 DRIVES S32 
II DISK DRIVE CABLE FOR 3 OR 4 DRIVES $45 
0 DISK DRIVE CABLE EXI ENO£R $22 
II PRINTER CABLE EXTENO£R $24 
4D •O PIN BUS EXTENDER 211 $22 4 II S24 
Custom cable contoguratlons are also ava•table Call us 

•8 I' w v r~ Siflgie DOle ~t..le' 'O' Ir ISOfdff"C 
..,~, ? -· ta 2c. VOlts ~ r· •• ,nte ').jftx.'s a•r ~so 
CP' bte!Odrwr.:ttrtUiiSOOtdS!.altrN~l 

• 8 conv!~ !t"'1 L[[)s cot'SI.11~"~1l d SO <If the ·e ~¥ Sl.t'e"; 
$.; ;; P OU.. .l)mma, dS t n ba C lont•OI 'he 8 t t ldy 

. a Y.>' t.11 r ISatati"'' 100uts '~· us; ... rtcr nre-r'x ng ro 
!('tfl"~i.l s.., ttht'!> P'\O'oce s • !rPJOS ~~n~·s t'C 
5< • 01 e ~p Cl'M'\d"'OS ·~C the S.l.thJS ol lhe 8 DoUo 
Seie<.'able oort .ad· en C 8d, (.Omp.dC' eotoseo o,.s gn 
AsStrrtl ed le!tleo 90 cu, s ""auo~nty Pr re 1nc ... aes oo.-.er 
supO{ tab~~" '"OfltleC':Jr St..Pf''bl.llitr sm~nua St~ 

YOU ASKED FOR IT " EIPANDABUS XI , X2 13 AND X4 
Cl'~•.ECT ALL YOUR TRS·80 DEVICES S MvdA~EO ISl Y 
on tile 40 pon IRS 80 bus Any.,.. • ._. that norma r o"''' 
IIllO If'!! Je,'baltO rclge C0'11"1KIOI' w .Jl\0 P'UQ tt!IO fhe 
EXPA~OABUS t•e l4 IS """'" • to P<otect It 

co..ers '"' ooed) 1M TAS 80 keyDOilrd tonU11s thews 
Or""rs C74lS367 tor uo to Xl<levcn """" t~ yOu~,~ 
~. er need Us••ll"e Ell 1 P'UQst ther l><tvoeon KB •"" E 
I)( m the Screen Pnn•et oort Pu:t~ Q<Jdl ty gotd 

O'.lted cont.tt.ts Computer QliOf' ~o ondtJCt"r nooon u.l>e 
12 $29 XJ $44 XI $59 X~ 114 
Cu~u:wn Q)fl.ftqur~l ons ~rt •tso ~YJ 4Dit! cMI us 

GREEN SCREEN 

WARNING 
lB-.. and au the btQ9teS att~ us.~ng green screen monrtOI'S 
lis advantages are now .. oae y 00\'eft•seo We leel that eve<y 
IRS 80 user •houl<l enroy tne t>enetu• •t orovoaes Bur 
WARNING a1 Green Screens 1re not cruteo equa Here " 
-wnat ""e found 

~ttal are JUSt a ftar p1ece ot stan<LJro ct*Wectuc,te The 
green lint was not made IOf lh•s pu1pose ana •s tuOqe<S Dy 
many to Dt too dark tncrusiRg tne ongntness controe 'llrrdl 
IISUIItn a lully drspa.y 
•Some are samofy a P'ttl! of ttun ~she t m t.ape<t onto ~ 
cardbOlrd tr.11me The ~Of IS s..trstactory Out the~ lDD y him 
Qt'ieS ''a pocK appearance 

ne optteallt 1!1 •s '" ta,t p arn acryht srteet1no 
efalse C arm A ,e,.. pretend to reouct 0 are In lac;t tne r 
flat and •h•ny su~aces !both lotm aod lucote type ADO theor 
o ~wn re1rectt0f'IS to the screen 
•A few laughs OM ad ctarms to reduc.e scr~f'l tonllasl 
Sorry gt"nteman but ot's cust tne opposote One ot tne Green 
Screen s ma,or o.ene11ts •s to •ntredsP me c.on trast oetv.een 
the te•t and the bac<grouno 
•Ofa~r~ks ~OSI ~re: us1ng adhe~ve Slr!OS to ta~ten lt'ttr 
screen ro thtt mont tor Tt'lls method m~kes •t i W• w•ro to 
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Magazine Mystery 
When 80 Micro was advertised, I de­

cided to become a charter subscriber. 
On November 20, 1979, I sent off my 
check for $36 and eagerly waited for the 
first issue and the book of 80 programs. 
They never came! 

Then , the February 1980 issue 
came. I was elated. Then the March 
issue arrived. I wrote for and received 
the book of 80 programs but still no 
January issue. I wrote to Wayne 
Green and soon the January issue ar­
rived, but no letter of acknowledge­
ment. I got my magazine so I didn' t 
care: my problem was solved . 

Wait! 
No April issue. I wrote the subscrip­

tion service. No reply, no magazine. I 
moved to my current address. I sent in a 
change of address. I wrote to the sub­
scription service. No reply, no maga­
zine. No big deal: I bought the maga­
zine at the local hobby shop. No June 
issue, so I wrote the subscription service 
again. No reply, no magazine. I re­
ceived the April issue as a forwarding 
from my prior address by the post of­
fice. Now I understood-it just took a 
little time to get things unraveled. 

Wail! 
No July issue, so I wrote the subscrip­

tion service. No reply, no magazine. In 
August, I decided that this 50-mile trip 
to the hobby shop each month was be­
coming a pain, so I decided to send 
money for a new subscription and mark 
off the other money to experience. Any­
way, the postage for writing letters was 
soon going to exceed my original sub­
scription payment. 

I subscribed again on August 4, 1980, 
at a cost of $18. I received the 
September issue in late September, and 
shortly thereafter, I received my Oc­
tober issue. Two weeks later, I received 
the August issue. Of course, I had 
already purchased a copy from the hob­
by shop. At last, my problems were 
solved. It was obviously my fault 
because I had moved. 

Wait! 
No November issue. I wrote the sub­

scription service. No reply, no maga­
zine. Since I had to go to the hobby 
shop to buy some things, I bought a 
magazine and wrote it off to experi­
ence. Needless to say, I became ir­
ritated. 
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I received my bill for the subscrip­
tion in the mail. I had them now. After 

r~•----- spending 30 years as a detective in law 
-'"'-c. 
~ "'--- enforcement, I knew I could solve any 
a.,41..,..~1C.... , ,..r.:--._ mystery. I would include a letter with 

~., my check. That way, iftheycashed.my 
..._.....__....c._~--------' check, I would know that they received 

No December issue. I find that my 
local Radio Shack dealer is now carry­
ing 80 Micro so I buy my issue there. 
Now I only have to pay the retail price 
for the magazine and travel three 
miles. I gave my problem some deep 
thought and decided that I would just 
continue to purchase from the local 
store and forget subscription service. 
The retail price is high but it is still 
cheaper than the subscription service! 

Alas, my good fortune was limited . 
Due to the small demand for the maga­
zine as an off-the-shelf item, the store 
was going to discontinue it. It seems 
that other TRS-80 users locally were 
having no problems with the subscrip­
tion service. 

What do I do now? I can go back to 
driving 50 miles for my magazine or I 
can try the subscription route again. 

I decided to try a subscription one 
more time. Of course, I'm becoming 
better educated on how to do business 
with mail order outfits, as I had also 
been stung in buying software by mail. 
Do not send money until after you re­
ceive the product! 

I tore out one of the handy-dandy 
subscription postcards in the last issue 
of my store-bought magazine, filled it 
out, and marked it bill me. 

Success at last! 
I received the November 198I issue. 
received the December 1981 issue. 

Then I received another December is­
sue. Then I got another December is­
sue. This computer stuff was beginning 
to get to me. 

Not to worry! 
I figured it out! This was the third 

time I had subscribed, so now I was go­
ing to get three copies each month. 
Wow! I gave away the extra copies and 
relaxed. I should have known better. 

The January 1982 issue came. Then 
the second and third issues came, just 
as I figured. 

Wait! 
I then got copy #4, and then #5 . This 

is a madhouse situation! 

my letter. 
I'm becoming quite crafty. 
Success! In February, the multiple 

issues stopped. In fact, everything 
stopped. No nothing! I should have 
known! 

Off to the computer store 50 miles 
away to buy the February issue. 

No March issue. Of course, I didn't 
expect one. Off to the computer store 
again. At least, I get my merchandise 
before I pay my money. 

What do I do now? 
Write another letter. Waste of time. 

Obviously, there is no actual person at 
the subscription service address-only 
a computer. That thought begins to 
bother me. Is it possible that there is no 
one at 80 Micro? 

My fellow employees are beginning 
to stare at me and ask about my health. 
They can't understand why I'm taking 
so long to complete my magazine fraud 
case, on which I have been working for 
over a year. I 've been known to solve 
megabuck fraud cases in less time. 

Six-figure crimes take only three to 
six months. The old man is slipping, 
probably be going out on disability 
pension soon; mumbles to himself 
about magazines, computers, no hu­
mans existing in New Hampshire. 

Off to the computer store for the 
Aprill982 issue when I learn everyone 
in town already has received theirs. 
Soon I must find a reasonable story to 
tell my wife, as she is also looking at 
me strangely. She cannot understand 
why a grown man would drive to a 
store to buy a magazine when everyone 
knows that you can subscribe by mail. 
I just hope she doesn't find out that the 
store is 50 miles away and that I also 
subscribe to the same magazine. 

Before I've found an appropriate 
story to tell my wife, my April issue ar­
rives in the mail. My wife asks why I re­
ceived a copy in the mail when I had al­
ready bought that month's issue. 

Today, I got the February issue. I 
can't believe this. I must be going in­
sane. My wife is laughing hysterical-
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ly. She thinks this is goofier than an 
Abbott and Costello movie. She asks 
a dumb question: Why do you have 
to buy that magazine when you al­
ready subscribe to five others with no 
trouble? 

I ignore her, because I have a so­
lution. 

I will write a mystery novel. With 
this plot, I will become world-famous. 
I have found the perfect mystery that 
no one can solve. 

With all the money I will earn, I can 
move to Peterborough, NH, and re­
tire. If I look carefully, I can probably 
find an abode on Pine Street, and then 
I can walk down to 80 Micro each 
month and pick up my copy. 

Henry A. Hoover 
P.O. Box 479 

Elk Grove, CA 95624 
Just kidding around, Henry. Heh 

heh.-Eds. 

Model I Interface Worries Over 
I am writing in response to a letter in 

the June/ July issue of 80 Micro entitled 
"Expansion Interface Worries." Tandy 
won't help, but Personal Micro Com­
puters (475 Ellis St., Mountain View, 
CA 94043) can. The expansion interface 
created for the PMC, called the "Ex­
pander, ' ' can be used with the Model I. 
Tandy's expansion interface costs $497, 
but PMC's is only $415 and the case is 
neater. 

David Heyman 
Conway, PA 

Crusade Commentary 
I would like to respond to Steven 

Gross' letter in 80 Input (September 
1982, p. 26). Had Mr. Gross bought a 
Model I and been misled into buying a 
Line Printer VIII, he would understand 
our frustrations with Radio Shack. The 
LP VIII was designed for use with the 
Color Computer and its use with the 
Model I is severely limited-and it's not 
even "foreign" hardware. 

Martin W. Whitehouse 
339 N. Sellars Mills Road 

Burlington, NC 27215 

Auto-Writer Replaced 
Dan Robinson's broad review of 

word-processing products (September 
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1982) was a valuable and much-needed 
contribution. 

A new enhanced system (Data­
Writer) has replaced the Auto-Writer 
program reviewed by Mr. Robinson . 
Mr. Robinson mentions Auto-Writer's 
selection, form letter, and report-gen­
erating capabilities. Now with its own 
data-entry program, text editor, file 
manager, double-precision math pro­
cedures, two-level sort, mailing-label 
program, and 4500-record capacity, 
Data-Writer has become a stand­
alone data base manager, though it 
can also read files written with a word 
processor. 

Written for the Models I and III, 
Data-Writer is priced at $125. Funher 
information is available from Software 
Options at 800-221-1624. 

No Losers 

J. R. White, President 
Software Options Inc. 

19 Rector St. 
New York, NY I 0006 

I disagree with Wayne's statement 
1 hat " ... about I 00 years ago, Europe 
found that America was a great place 
to dump all of its losers .. . " ("80 Re­
marks," September 1982). Not so; 
while many Europeans wished they 
could come to America, only the most 
resourceful and brightest made it. 
Winners, not losers, arrived. 

America's strength today is because 
of the industry of these people. 

Harry J. Cozen 
1285 Westwind Circle 

Westlake Village, CA 91361 

Wayne's Wrong 
Wayne Green' s "80 Remarks" col­

umn (80 Micro, September 1982) at­
tempts to undermine American tech­
nology and intelligence. The Japanese 
have only one edge over the Ameri­
cans: money. Labor is cheaper in Ja­
pan and companies get grants from the 
Japanese government for research. Ja­
pan doesn't have to support a large 
military, so funds can be diverted to 
business. 

There is no solid proof that the Jap­
anese have an overall higher intelli­
gence than Americans. Only one sur­
vey has been done in that field yet, 
which hardly makes it a fact. The Japa-

nese who were tested were given Japa­
nese versions of the American IQ test. 
Because of the language and culture 
difference, the Japanese may have had 
an unfair advantage. 

Wayne also makes the observation 
that the Japanese are encouraged to 
take technical jobs through programs 
in high school while "most of our kids 
are spending their time on drugs, disco, 
and driving." That's a false statement 
(the Japanese people have a drug prob­
lem, too)-there are still a large num­
ber of competent and intelligent people 
who attend high school, college, and 
graduate school in this country . 

Wayne also thinks that CP/ M is the 
"foot in the door" for the Japanese in­
dustry. No matter how extensively 
CP/ M is used as a system, an industry 
such as computers is marked by rapid 
change. CP/ M will never be the final 
operating system, and neither will any­
thing else. The Japanese were ready to 
enter the microcomputer market with 
or without CP/ M by 1980 anyway. 

The success of the Japanese micro­
computers will have to be seen. While 
they do produce silicon chips success­
fully , this is no indication of their suc­
cess with computers. They have little or 
no software support, their user-friend­
liness is in doubt , and they enter the 
American market at a time when many 
people are saying, "Maybe we should 
buy American." 

If the Japanese have such an edge on 
the Americans, why do they feel it nec­
essary to steal company secrets from 
American companies? No, Wayne, 
American technology is alive and well. 
America invented transistors; America 
invented integrated circuits, and 
America invented video tubes. The 
Japanese appear very skilled at recon­
struction , but have not invented many 
new products. 

Wayne, what you wrote about the 
America of the past is utterly wrong. 
Americans are not hard workers any 
more than anyone else. If they are, it is 
not because of the minority Protestant 
work ethic or the "hard working spirit 
of the pioneers." Neither of these are 
significant enough to account for what 
you claim they do. The "losers" that 
came from Europe 100 years ago were 
not losers . They came to this country 
and found jobs, were productive, and 
contributed greatly. (Remember, Ein­
stein was an immigrant.) 

The bosh about success in America 
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not being related to intelligence is just 
that-bosh. 

Wayne also states (in reference to 
America) that "big business , with the 
blessing of big government, takes 
over every successful entrepreneur.' ' 
That system is precisely what gives 
the Japanese their edge. The Japanese 
government funds the large Japanese 
companies in a situation where gov­
ernment, business, and people 
benefit. 

Remember, Wa yne, American 
society and the computer field are 
much alike. Both are diversified, and 
standards never succeed. The CP/ M 
operating system might be valuable for 
a few more years. The computer field 
changes so fast, I plan to save my old 
Model I and sell it to the Smithsonian 
in 10 more years. 

Howard Ullman 
3533 Amberacres Drive 

Apt. #108 E 
Cincinnati, OH 45237 

They Did It Again 

I just received my September issue of 
80 Micro and was reading the editorial 
comments and reader letters. In your 
"80 Remarks" column you chide Tan­
dy for their lies and deception. 

Well, they did it to you again. On 
page 24 of the September issue is a sec­
tion entitled "A Pat on the Back For 
Radio Shack." The first letter de­
scribes the superior performance of 
Radio Shack and Tandy Corp . What 
the letter does not state is that the au­
thor, John Von Tobel, was , during the 
time in question, an employee of Radio 
Shack. As an employee, he of course 
would have received the royal red­
carpet treatment. Considering that his 
most recent assignment with Radio 
Shack placed him in a regular Radio 
Shack store right next door to our local 
Computer Center and repair facility 
couldn't have hurt. 

Radio Shack has turned out some 
fine products (I am the proud owner of 
a heavily modified early 1978 Modell, 
that I would not trade for anything). 
However, when Radio Shack runs ads 
like they did when they turned over al­
most their entire Computer Center 
staff here, the light at the end of the 
tunnel may well be an oncoming tra\n. 
Those ads were seeking "Bright, 
career-oriented sales people- no com-
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puter experience required." My ques­
tion is, "If I were a businessman, 
would 1 trust the implementation of a 
computer system to such people?" 

Until Radio Shack lives up to their 
word, 1 fully expect other makers to 
nibble away at the twin Tandy towers 
until they topple. 

Donald Stephens 
/962 Pommel Ave. 

Las Vegas, NV 89//9 

Extended Basic Tips 

Here are some tips for Extended Ba­
sic Color Computer users. If you re­
number an extremely large program 
accidentally, never press reset to regain 
the original state. That act leaves you 
with a demolished program, and no 
way to revive it. Having wrong GOTOs 
or GOSUBs is a much better fate than 
a program full of havoc. 

If you make a mistake in the edit 
mode, and want to change it back, you 
could edit it out, or you could press re­
set and find that the line is in its origi­
nal state no matter what you did to it. 
An easier way is to press 'a' while still 

in the edit mode. This works the same 
as the other two, but is easier to per­
form. Remember, once you enter an 
edited line, you can' t do anything 
about it. 

Carl Huben 
6929 Lee Crest Drive 

W. Bloomfield, Ml 48033 

Rammer Fix 

I made a few modifications to Mike 
Keller's " Rammer" (p. 296, August 
1982). 

The program now allows you to fire 
missiles with the up arrow key and 
you're provided with a shield for your 
ship that protects it from debris or col­
lision three times. The shield appears 
and falls away when the ship is struck . 

Line 20 checks to see if the Modell II 
special characters are in effect and 
turns off the clock. Line 40 defines the 
missile trail (BTS) and the shield (CSS). 
In line 50 BS is the missile and S is the 
number of shields available. Lines 270 
and 280 are the actual missile fire 
routines. 

Because 1 compressed the program 
(see Listing I) and renumbered the 

10 ' Rammer Aug82 pg . 296 80Micro 
20 CLS:PRINT@0, CHRS(l92):IFPEEK(l5368) • 32PRINTCHR$(21):GOT028ELSEC 
LS:CMD"T":GOSUB288 
30 CL~AR280:DEYINTA-Z:R•l95:P•0:KB•l4488:LT•32:RT•64:HM•8:TR•226 
48 BT$•CHR$(~):CS$mCHR$(176)+CHR$(32)+CHR$(176)+CHR$(26)+CHR$(24)+ 
CHR$(l4)+CHR$(2 4)+CHR$(149)+CHR$(195)+CHR$(178)+CHR$(26)+CHR$(24)+ 
CHR$(24)+CHR$(24)+CHRS(13l)+CHR$(131)+CHR$(131) 
58 M• 0:H•8:X•0 : RP=15968:N•63:LE•15938:RE•l5996:CL$•CHR$(30):S•3:B$ 
• CHR$(.l53) 
68 ESS•CHRS (34 ) +CHRS(222)+CHR$(34) 
70 CDS•":* *:" 
88 DEFUSR•32755 
98 PRINT@968,CHR$(R):" • 3 Enemy Ships Hit: Enemy Ships 
Missed:": 

188 PRINT@HM,CL$::PRINT@1814,M: 
118 P•RND(N)-1:1FP>68THEN120 ELSEPRINT@P,ESS: : M• M+1 
128 POKERP,32 
138 X•USR(X) 
148 IFPEEK(KB)•RTANDRP<RETHENRP•RP+2:POKERP+63,TR 
158 IFPEEK(KB)•8THENMP• RP:GOSUB278 
168 IFPEEK(KB) • LTANDRP >LETHENRP=RP-2:POKERP+65,TR 
178 IFPEEK(RP) • 320RPEEK(RP)•2THENPOKERP,R:GOT0188 
188 SsS-l:H• H+1:M•M-1:N• N+5:PRINT@RP-1 5425,CS$::PRINT@985,H::PRINT 
@964,S: 
198 IFS <8GOT0230 ELSE180 
288 FORX• 32755T032766 
210 READY:POKEX,Y:NEXTX:RETURN 
220 DATA17,191 ,63,33,127,63,1 ,1 28 ,3, 237,184,281 
238 CLS:PORE• lT038:PRINTSTRING$(64,(168+E))::NEXT:CLS:PRINT@395,"Y 
ou scored ":H:" hits out of a posible":M 
240 PRINT@538,"Your Kill Ratio is":(H/ M)*l88:"'" 
258 PRINT:INPUT"Care to play again ":Al$ 
268 IFAlS• " Y"ORAlS~"y"THENRUNELSECLS:END 
2/0 IPPEEK(MP)•320RPEEK(MP)•2PRINT@MP-15368,BS::POKEMP+64,2:MP•MP-
64:IPMP<15368RETURNELSE278 GOT0278 
280 POKEMP+64,2:PRINT@MP-15362 , CD$::H•H+l:M•M-l:PRINT@985,H::RETUR 
N 

Pro?,fOIII Lislill?, / . Run1111er Fix 



NOW - TRUE PRDPDRTIDNFIL PRINT ON YDUR EPSDN 
Another GEAP expanston module for Epson Graltrax Owners 

AIID IIOW - TRUE PROPORTIOIIAL PRIIIT 011 YOUR EPSOIII 
E 
p 
5 
0 
H 

GEAP 
'Rt'M 

T 
I! 
5 
B 
0 GERP DDT ~ 

DOT HRITER WRITER 
FEATURES: GEAP CHARACTER FONTS • CREATE HI-RES DRAWINGS WITHOUTTRS-80MODIFICATIONS 
OR PROGRAMMING KNOWLEDGE • CREATE OR MODIFY FONTS • PRINT TIME OPTIONS SUCH AS 
MAGNIFY, DOT SPACING CONTROL, REVERSE CHARACTERS, UNDERSCORING, TRUE PROPORTIONAL 
PRINT • SUBSCRIPT, INTERMIX FONTS AND HI-RES GRAPHICS ON THE SAME LINE • EXPANDED PRINT 
AND MOREl 

1-
AC TUAL CHARACTER FONTS/ S I ZE Tr u e Proport1o n a l Pr1 n t 

RBCDEF [R[D[UJ[(f 
FIB[D abed [i]CJ~[)[] 

RBCD abr::d 
ABCDEabcde 

ABILD abed 
~~~IJillmiJJOI 
SM~ll ENH~NCED 

FLAT FA CED PRINT 

P lein P rint 

~IC RO PRINT RB C0 1 2 3~5 

THE E H R~P L ES ABOV E 
ARE ~US T SO~E OF THE 

SUPP LI ED F ONT S! 

;].:) ..c: !J.:: .?' .s;. J 

tru~~@§~[ffi 

ABC:Dt2:t4 

ABCO;atJcd123 

A.B0Ddbcd123 

A£ ,.},~· Tln. !Yz '~ '~ '~ 

~g-t'-CJrK'll' ~lll. u 

ABX6E9fHIKc'\MZ 

THE EH R~P L ES ABOVE 
ARE JU S T S O~ E OF THE 
~AN Y EHT RR FONTS ! 

Tr"> 0> *!Iii .. e COnsider lilt ni0$1 po•ert\11 WOfd p<OCtSS•IIO Sl~toOn ~v~ibblt IO< tile 
IRS 1!0 '-''ld•t I rill 
liUI' Z.l •sed to create towrnoM•on grapllocs tor the str•n Otlororontout GEAP2 1 os 

al$0 used to create tne high resolutoon g• a~oc:s , tnoethef "'''h Dot WnteH. "'hoch you can 
oni MJ.ratr dorectly onto your ltkl 

Dol Wfrllr 15 used to create hrgh rtsoluliOnM~h·~s lor your Epson pronterlwoth the aod 
ot GEAP 2 1 Dot Wrrter also includes the DCITf'tllll program whl(h "''II pront ASCIIIoles 
created by your word processor biJI"''" gove yoo. thP adoed po"'er of OUi commands lh•s 
added oo.,er oncludes TRUE I not srmulatedl I'IOI'ORTIOIAI. 1)frot and you ~n use thtS 

~~:~~e ;~h~~~~~~: ~:1~~~y~~ :\:~ ;,~~~e~~~~;:.r.~recs~Jr ~o;.~o~~:r~:: .~,h~!J~~sc~~ 
words. or 100rds af'od spaces and Clloose multiple und~loniPQ You ~n upaoldch.lr.octe•s 
or wO<ds and •nterr•u•tnem ~s you 4esrre Thel"l of powerful comm~ndsgoes onandon' 
• 11Wktipl7.0 ,.the * Old l)<ocessorwerecommend Its EDIT ftaiJre makestlltcrtallon ol 

ASCIIIoles ready IOf DOTPRINT a SNP ,..,Scropt os the best •O<d l!f(l(eSSor l>lil~ble 
and oloslully on!t;~•altd wolh GUP af'od DOT WAITER Botn GEAPand DOT Wfl TER<anbe 
entered from tne ~wScnpt '-'enu DOTPRINT aiiO•s reentry onto Nt wSo'rpt alter •I 

c~l:r't~~~~~~g:r~:':.no touch ~lso lull ont!grated ,.,,n loewScropt tor II can be 
easory ont119rated woth your .. ord processor llectnc Webster elominates me spetlono 
errors lhat plague us an• 
TheJ)!rftcl an~ complete 1011rdprocessmgstatoon GEAP2 1. Dot Wnter t ~ Ne•Scnpt 7 0 

and Etectroc Webster '-'~•e po• er tnan you could na1111 dreamed' 

Additional Products 
In addtt10n to ou• O~~Wn products •e at" trr y t~P lone.-. ng tm~ sottwart 
llnScrt,l7 .0 NPNScnpt os the bat ami mosl .,.,,.e.jul ~ord processor 3v.o '' ''"' .. , 
TRS·80 I IZ4!15 
Uecltlc WMIIW Cornucapo~ S llware S IOIH'OICh spe no CheCker A 'ir 000 1001' 
dOCiionar~ that you ~• cUSIOITMlf to )OUt n~s ErrO< tree nyohenat on • •: . :"" 
or~mmar cneckrno are e•uas lhll make Elecurc Yoebster ~must lor your'*"" ''•" " 
Wotn correctoon lea lure only 11 ... 50 
F111tr Al~o~ loneprOducllrom ProS oil FasterOPt•m•zesBASICcooe 125Jii 
Traltlrlrl Auttt.lytllatreducesstllnocompresSiOOiome bvnmucha>D> 139115 
Oorkl< c:-ea ·A real sp;~ce saver hom ProSollsoll•art 118 118 
R"' A real tome doSlc moJor speed analysos program Keep your O•s•' '".:!!''"~ 
perleclly1 _.4.115 

!.!!.!.L. ~ !.!, ~ q_• ~ Bu t. ·0.., . ,.. . too~ tn; • t. t. ~• ~ 
P rop o.-.t. . of"' e l gr-,ru. f ro'"' • n E.c. e o •l ~otXBC I Drtn t. • o ' "' o l • t n . Eo •o 5- '. le 
' OI"\~ • ou ~ ,. e c,1t,u: • o t.o .. ," \.ne a a ), t'oy c:e n ~• t t. o• ••-vi• • u• ~ · ~~•r 

ctle ot• e d • a ,.. • .., •o,..• • "cs o u Qe t.. ':!..!..!.!:. a••• 1'1 •; y "'d • ""'h"'L" il • 
""'•,dt.lole unc • "" •'"P'"' Q• • u ~ • ,__ d • c:J c .- a "''t e n" l"'a·•• • o~a .. anQ• '-!. 
o • t"'• • a nd ""0""• ,,., • " ••• t o •• o,.o; ... . ... . ,.., ... ,t. g,-u•, , , ..... sell 
fu e • c,.. ee \. e a O • • . . ... sc.,.l .A. or ~,w,. P~~""' Oce••or . St""C I ' o • • o., 
"" • ... Sc:,.tct cot co ,.,-•-.o •o,.. - e t. • ""'o I'"'Cluce o'-'~"" • c e c1 e J co~ .... ~cs t., . ... 

• t Dot ..,,.,, e r- \. a • • o ... e ,. , 1'c .. " • v e ;,'t ~W••d o .... ..- Ec:l' • on u,.,ttl ou .., • 
~oo •ea :iEA0 • nd :::ot. h r-1\.e r , Oo\ n rale r co,..• • -~\n ~ ~ 'o \.6 ~ .:J 
aca1\.1o~a 1 01 • 1• o" 7-1~ f o,..t. • ••c"' •~ • • a t l a ::Jh : e t. e oou tO !"le i co•t 

~•• t."" ~~""• oec~ a::~ . Oo\ "' ~'"lt. e ,.. a llow• u,d. ,..h..,t"'s ::=.::, ~ ~ 
... nde~""il "' t~s ... ore• . ,..a ttl • "~ •• · You c • n • v • l""' • P• .:;~fy f'llow ,.. . ,.. 
'-na . ... u, •• ou wa l'\t.. IT I S ~[ so P CS S J I! l[ t.o "' I •o"'' \. . .. ttn '- " • 
R lf ( ~NAJ £ ro t. T C:OI"t,. . ... a .•• t ,.,.v. aort• ,., . ,.. . ,.,. CCOf"UO .... el 
0'"'' t..1 , Q e v • ... o,.~ • ... a n '"IO • t.. of O~o~ r" • o e ct a l fo n t. • . Ft .. •U v vo"" c: a fl 
t. a • •uu a o a nt. e ; • o t t. .. • gow• ,.. ot "ou ..- Eoe o"'< o~uH. •r 

SAMPLES • Hich Res 
and Modified Characters 

GUP . The ULTIMATE rn TRS-80 Graphrts 6EAP 21 has onstant graph c etters Crtal~ 
your own screen graptucs easrly by Maqnolyrng Reve~srng ~Jhoplyong Rolatong 
Merging and much more Th•1 Jet GUP CREATE a BASIC program to rweate ,oL• 
graphoc m~sterpoece' Numerous EXPANSION modules gove GEAP hmolltS~ po,.or {PSO'< 
IOKIOATA/ Radoo Shack LPViiV prrnter block graphocs OUICKCURSOR -..oth 2 speto 
controllable cursors r~stant hne recta1gle and corcle tnWSCRIPT oteoact•ve 
e•panSiOn mOdule Much more' There is NO other graphiC ulol•ly on the marke• :hdl s ~s 
POWERFUL VERSATILE and EASYTOUSE as 6EAP21 S._ !15 

DOT WRI TER 15 · The u•DISPUTED ltaO.r on H GH RESL.U'II "r q '· · 1-.umero.< 
Specoal Ho Res Typ. Fonts lor )OUr fp ... MX 801100 CREATE YOUROW. typ. lonts o• HI 
RES grap~ocs No hardware '' I!' ;do' a• "' , netde1 ANO •ow TRUE PROPORTIONAl 
PIII. T. UIIOERLIIIIIG EXPAIIOED PRINT. AIID MUCM MDRf us•ng y~v Ep,co Pronter A~') 
proportronal prrnl works "''h alr"·•··t ah ·•I o•• SPfCIAl lype I nl· DOT WRITER 15 • 
GUP 2 I turns yr ur TRS 80and EPSON onto a H · R~s GraphiC TYPESETTER! Requues ~~ 
Disk and Epson MX 801lOOw•th Gralt•a• 80/PlUS GRAFTRAX av.wable lor t''Y none 
rnslallal<on 
GU P Z I • BOT WRITER 1.5 
DOT WRITER I 5 
Adlllllwl Dltkl tri lll7 I 0111111 uch 

JF Conaultlng 
Wesl Coast 

F 
.,_~ 

PRICES END 
JAN 83 

Eul Cout 

Sll8!15 
111!1!15 
SJO OO 

MOO Ii ii i 

74355 Buttonwood 
P1lm Desert Ca 92260 
17 14) 34(}.5471 ..... 273 

221 Hirschlteld Or 
Williamsville. NY 14221 
17 161 634-3026 
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lines, it would probably be easier to 
type it in than to change the original. 

Don Clemens. Proprietor 
Dan's Computer Works 

Route 1 End Road 
Summerville, OR 97876 

How popular is "MONEY DOS"? 
These four /elfers came in on the same 
day.-Eds. 

Just a note to let you know how 
much I enjoy "MONEY DOS" by 
J .M. Keynes. His column is fascinating 
and profitable. 

Philip Raczka 
10076 Be/meadow Drive 

Twinsburg, OH 44087 

Since the first installment of 
"MONEY DOS" by J.M. Keynes I 
have been hooked by the clear, con­
cise, readable text. I urge you to con­
tinue to carry " MONEY DOS" in the 
future. 

Frank Westphal 
310 E. Philadelphia St. SP. 162 

Ontario. CA 91761 

I enjoy your magazine but if it got 
down to the real nitty-gritty, I'd have 
to say "Keep the magazine and send 
me MONEY DOS." 

Ace Nace 
7105 Turner Terrace 

Fort Worth, TX 76118 

I am interested in investment pro­
grams and feel that " MONEY DOS" 
by J .M. Keynes has had several very in­
teresting and informative topics during 
the last several months. Please add 
more business investment articles and 
programs in future issues. 

James H. Ferris 
3328 High Vista 

Dallas, TX 75234 

Bittersweet Coverage 

The editorial coverage on our Elec­
tric Pencil System (EPS-80) was bitter­
sweet. The subhead that stated the 
trouble with a ROM-based word pro­
cessor was that it could not be 
changed, did not have any qualifiers. 
Three points should be made in this 
regard. 
• The Electric Pencil program is a 
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user-proven program that has with­
stood the test of time. There are newer, 
better programs, but none as easy to 
learn. 
• Any ROM-based program can be re­
placed by another ROM-based pro­
gram. 
• Since the EPS-80 is also a microcom­
puter (Z80-based) with Basic built in, 
there are other word processor pro­
grams available to operate in this en­
vironment. 

Our EPS-80 is an economical, easily 
learned, and highly flexible system for 
the person who needs word processing 
primarily and computing power sec­
ondarily. 

The EPS-80 can be upgraded to a 
disk-based system when the user is 
ready for more compatibility. Also, 
commercially available (and user in­
stallable) kits provide for CP/M soft­
ware compatibility. 

R. R. Troxell 
Director, Product Management 
Personal Micro Computers Inc. 

475 Ellis St. 
Mr. View, CA 94043 

Medical Software Support 

Philip Mills' ("Medical Opinion," 
August 1982) article on the Medical 
Office System by Windham Software 
is a bit too glowing. I purchased the 
MOS, and while I agree that it is a step 
in the right direction I disagree that all 
is well. 

It's slow, and the procedure fee col­
umn would not accept a charge over 
$999.99. When I called Windham to 
discuss this glitch, I was told that Dr. 
Hayes was not available. I called back 
and was told that he was gone for the 
day. I called again and was told that he 
was gone for the week . I then wrote a 
letter and now, two months later, am 
still waiting for a reply. 

This contradicts the statement that 
"support is excellent." 

Leon M. Morrison, M.D. 
#9 Medical Park 

Morehead City, NC 28557 

Dr. Mills Replies 

The Medical Office System was writ­
ten by an internist and is more suitable 
for an internal medicine clinic. Dr. 
Morrison's clinic is surgically oriented 
and would find it less satisfactory. 

Percom Disk Storage 
Quality Percom products are available from the 
following authorized Percom retailers. If a retailer 
is not listed for your area, call Percom toU free at 
1-800-527-1222 for the address of a nearby 
retailer, CM" to order directly from Percom. 

AIIKAH5A5 
MICROCOMI'UTEJIS'ISTEMS. INC. Ho!Spmp 15011~ 

AIIIZONA 
Tuaon 

CAUFOIINIA 
ALPHA BYTE STORES Uloboooo 
BERI<E1.EY MICRO COMPUTERS BerMtoy 
COMPUTUI II'o'FORMATlON EXCHANGE 

SonL .. IWy 
H068YWORI..O Noo1Mclgr 
RAYSANDDONS COMPUTERS -. 

DISTKICT OF~ 
1liE I'ROGRAM 5 TORE Waohingoon 

FLOIIIDA 
EN-TROI'<.INC Urg<> 

~· COMPUTER CENTUI ~ 

IDAHO 
OfllCE MAGIC CCJMPUnRS Boioo 
IDAHO MICROCOMI'UTEJI Buhl 

BESCO ELECTRONICS 
SALES DATA 
DADI SERVICES, INC 

I(ANIAS 

~ 

liuocMwon -NASSACHIJS£TTS 

16021 JZ3.9391 

12131~ 

14151848-7122 

17141757-4849 
12131886-9200 
1213169!>-3248 

12021 363-91'17 

18131586-5012 

18081488·2171 

1208)37{).4613 
1208) !>43-6292 

191312M-x.J:l 
1800111J5.0071 
131618J8.911ll 

THEBIT&JCKET W...Nowlon 16171964-JOIIO 
ICAIIYIAND 

DAMASCUS C 8 o.m-u. l l0ll253-2101 
JOCHIGAN 

Al.Tt:RNAIT SOURCE t-ng 15171482-8270 
JIINN£SOTA 

lliECOOE ROOM Eden- 16121934-1826 
llCI550UII 

I..EJo48EJ!G£R co 1/ienno 13141422..-:1 
-.ukA 

CURTROI'o'ICS l.Jncak1 14021423-rnl 
N£WHANP5HIII£ 

THINKTANK - 16031 431-1077 
TSE HARDSIDE M1ton1 16031673-5144 

NE111411KY 
CHANNELl RAOIOSHACK -
DA " 0 SALES llloomlold 

NEW YOIIK 
H & E COMPUTRONICS Spring Valoy 
PROGRAMS I.JNI.JMIITD Jerletto 
STONY CLOVE Now Yorio Coy 
DATASCAN COMPUTER SYSTEMS, INC. 

F~ 
NORTH CAIIOUNA 

HOLLIDAY MFG. ~ 

OHIO 
FEI.lJMAN EI'ITERPRlSES Alucn 

OIII..AHOMA 
ONLINE CC>MPUrt:R CENTER Oldohorno Coy 

OIIEGON 
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~IWIIA 
COMI'\JITRANAI.VSTS Now~ 
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I'£RCOMCOMFUTt:R CENTUI RkNodoon 
COMI'UTEJI TO GO -

U1lUt 
NICRO MNEMONICS s..-t -BURCO DISTRII!UTORS Richmond 

-sHINGlON 
COMI'UTEJI SERVICES x.n.-. 
NORTHWEST COMPUTER SfR\IIa; a..... 

WEST VIIIGIINIA 
BURCO DIS TRIIIUT'ORS Hun11ng1on 

1I/I5CONSIH 
BYTE SHOP Mll.W'II.JKEE Gr...wcs 

FOIIEJGN DEAU11S 

AUS11IAUA 

16091654· MS4 • 
12011751--

19141425-ISJS 
18001~ 

12121675-1046 

151616'l6-6285 

19191274-6346 

12161724-5683 

14051 751-2796 

14121846-9323 

121416RIUJ2(J7 
15121472-8926 

18011112!>9317 

1804) 222-1481 

15091582-97S9 
12061~ 

14141281·1004 

DICK SMITli ELECTRONICS PO. Box 321 Naoth Rydo NSW2113 
CANADA 

AlPHA ONE 
IIALERIOT< AND ASSOC. 
ORVCOMPl!TUS, LID. 
COTS MICROSVSTEMS. LID. 
MICRO.COMP ENTUIPRISES, INC 
MICRO MART 

~ 
Guolpho..­
s..n.yac. 
o.-
Pic: ...... 
Monhol 

IIIEXICO 
COMPUTADORAS V ASESORAMlENTO 

14031454-8409 
14161624-41199 
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So Fali 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 

~!~~!~~::;;~;iiiiiii~ at very competitive prices. Add-on dnves for TAS-so· 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 TAS-SO' Model Ill computer are 
available in single- and dual-head versions, providing 1SO,OOO 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 1SO,OOO 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. ..-2 

#1 For Your Model I, Too 
Percom TFD add-on drives for the TAS-so· 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. ..-3 

Now! Low-cost Percom Winchester Disk Systems 
for Radio Shack computers. 

To order, or for the name of your authorized Percom retailer, 
call toll free 1-800-527-1222. 

(~EfUlUM] 
P E ACOM OAT A C OMPANY , INC. 

1 1220 Pagemo" Road · Da"as. Te•as 75243 
(21.) :J.40.701!1 

The Drive People 
You get more out of 
Percom disk systems. 
Expect it! 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

'TRS-80 1S a trademali< of Tandy RadiO Shack Cofpofat10n which has no relationship to 
Percon1 Data Con1pany, Inc. 
PERCOM, DOUBLER II and OS--80JIII are tratlemali<s of Percom Data Company, Inc. 

'*trademark of Micro Systems Software, Inc. 

~------...... , Yes ... I'd hke to know more about ' 
the best for my Radio Shack 

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

I 0 Mdl I 0 Mdl Ill I 
O Mdtll O Mdl t 6 

I ~~ I PERCOM DATA COMPANY INC Oepl 8-M 
11220 PagemoQ Road, Dallas. TX, 75243 

I I 
I NAME I 
I STREET I 

CITY STATE 

I I 
.... ZIP PHONE NUMBER .6 

~-----" 
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It should also be pointed out that 
the program is brand-new. If Wind­
hom Software is responsive to physi­
cian feedback, in a few years they will 
be marketing a very satisfactory pro­
gram. I suspect that they ore experi­
encing the realities of software mar­
keting and its growth pains, and have 
hod to adjust to the time demands of 
selling software. 

Philip R. Mills, M.D. 
3000 Halls Ferry Road 

Vicksburg, MS 39180 

Windham Software Replies 
We disagree that the system is slow; 

for a micro system, response time is ex­
tremely fast. It tokes an average of two 
seconds to put any one of 3, 750 patient 
records on the screen. We do not know 
of any other micro system that can beat 

1 POKE 17400,30 

this timing. 
The problem with fees higher than 

$999.99 has been corrected. The sys­
tem now accepts fees up to $9999.99. 
We sincerely hope that inflation will 
not force us to increase the maximum 
fee amount for the next few years. 

John R. Hayes, M.D. 
Windham Software Inc. 

29131 Jvonhill St. 
Willimantic, CT 06226 

Hidden Routines 

Here is another footnote to Hugo 
Jackson's fine article "Memory Size?" 
(80 Micro, April 1982). Burt Fenner 
noted that space for Z80 Assembly­
language programs can be reserved in 
Basic remark statements as an alterna­
tive to storing them in string variables 

2 REM 123456789912345678991234567899* 
3 REM Above REMARK is 30-byte Z80 program buffer 
6 REM Address 17400 in statement 1 is beginning of statement 2 

in a Model III. Use 171 44 for Model I. 
7 REM Value 30 POKEd in statement 1 is, coincidentally, the 

length of t he Z89 program area reserved in the REMARK of 
statement 2. 

8 REM It the Z89 program contains no zero-codes, statement 1 is 
not needed. Reduce the FOR arguments in statement 35 by 
15 , to 17391 and 17390+length, respectively. Also reduce 
the POKE value in statement 99 by 15, from 254 to 239 . 

19 DATA 33 , 128, 63, 62,191, 6, 64,119, 35, 16 , 252,291 
20 REM Above is a 12-byte Z80 program that draws a white line 

near the bottom of the screen. 
35 FOR J\=17496 TO 17417: READ 1\: POKE J\,1\ : NEXT J\ 
37 REM Statement 35 POKEs the DATA values into the REMARK. 
40 J\=17385 
50 l\sPEEK(J\)+256*PEEK(J\+l): K\cPEEK(J\+2)+256*PEEK(J\+3) 
69 PRINT J\,K\,1\ 
79 FOR L\•J\+4 TO 1\-1: PRINT L\;PEEK(L\) ,: NEXT L\ 
89 PRINT: PRINT: J\=I\: IF K\<2 GOTO 59 
85 REM Statements 49-89 display a byte-by-byte map of s tate­

ments 1 and 2. Statement 99 executes the Z89 program 
placed in the REMARK. 

99 POKE 16526,254: POKE 16527,67 : PRINT USR(9) 
95 REM Type the program and RUN it once to load the REMARK. 

Then delete every line except 1, 2 and 99. Add other 
lines if you wish, then CSAVE. The Z89 program will be 
recorded as statement 2, and will CLOAD. 

96 REM If the Z89 program contains zero-codes, it will not 
LIST properly after a CLOAD until statement 1 has been 
executed, either from the keyboard or in a RUN. 

97 REM Long Z89 programs can use a relative jump {JR) from the 
end of one REMark to the start of another. 

Prt~J.!f<llll l.iMill)! 2 

l POKE 17490,39 
2 REM IEND? >USING@wt 
90 POKE 16526,254: POKE 16527,67: PRINT USR(9) 

Program Listing 3 
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(80 Input, August 1982, p. 16). Mr. 
Fenner pointed out that remarks are 
not visited by the Basic "garbage col­
lector." Mr. Fenner also noted that 
once the Z80 codes have been POKEd 
into the remark statement, the POKE 
routine may be deleted along with any 
data statements. 

There is a third advantage that Mr. 
Fenner may have overlooked: The Ba­
sic program, shortened by removal of 
data and POKE statements, with the 
Z80 program in its remark, can be 
CSA VEd and CLOADed, even edited 
and listed! The listing of the remark 
will appear strange, since the Z80 codes 
will often refer to control and special 
characters. 

There is a slight penalty if any zero 
codes occur in the Z80 routine: 
CLOAD will end the remark at the first 
zero code in the Z80 program. The 
next-line pointer that uses the first two 
bytes of the remark in memory must be 
corrected. If the Z80 routine uses less 
than 100 bytes, then the correction val­
ue for the Model Ill is the length of the 
Z80 routine. Program Listing 2 illus­
trates this method . 

Statement 2 reserves 30 bytes for 
Z80 codes (even though the example 
routine uses only 12 bytes). Statement 
I restores the next-line pointer for 
statement 2 as if the Z80 routine in­
cluded a zero code. Statement 35 
copies the data values into the remark, 
while statements 40-80 display a byte­
by-byte map of statements I and 2. 
Statement 90 executes the example rou­
tine, which simply draws a white bar 
near the bottom of the screen . 

After the program has been run at 
least once, it can be reduced as shown 
in Program Listing 3 and CSA VEd. 

A tip of my hat to Burt Fenner for 
this sly way to conceal a Z80 routine in 
a Basic program! 

David B. Dillon 
Boederwood Lone 

Derwood, MD 20855 

Eds. Speak Out 

POKEing machine language into re­
mark statements is a great idea, but in 
our opinion, if it has a zero, POKE it 
into a string, or high memory. 

Listing 2 works for a Modell// WI­

der cassette Basic. The author could 



Convert your TRS-80~ 
into a World Class Computer 

that 
REDUCES EYE FATIGUE 

.. . with LSI's new 
TM 

Replacement CRT ... 
The b ~ack & whi te " T V S<..reen" CRT (p ic ture tdbe) wh1ch came w1th your TRS 80*model II or Il l san nexpensive 

rap id " P4 " Phosphor CRT u tended for TV use TI-e drsplay s actually strobmg 60 t mes a second No amount of "green 
plastic" will stop ti11S str o lling or ehm~nate the eye fat gue It auses But a new ifl·i- TMCRT d1sp ,ay tube w i th a slower 
deray ng. colored Phosphor will. 

• Availab le m slow-decay green (simi lar to new BM • and APPLE 111·mon tors) or rned1um decay " European 
Orange" (easy on the eyes. elegantly beauti fu l . and the standard for CR T d 'splays 111 Europe) 
Leaded glass stops X·ray em1ssion 

• Optional Anu -Giare Frosted Gla-;s ava lah 'e to reduce eye stra n from glare 
Easy 1r stallat1011 tu be comes w 1th pre-moun ted hardware 

• 30 Dcly Money Ba~ k Guarantee 
• Ideal for Word Process'ng &-ProgranHTIH g, fast enough for Games & Graph res 

LS I 's new 

Fines t q Jali tv double dark g ass artd phospl •or f1elds ·nake the let ters seem to be w rn•ng out o f b lack space 

Try This Test: 
Turn th e bnghtness cont rol o n 
yo u r TRS 80•all th e way up. W a ve 
your hand up and down tn fro nt 
of the screen See how Jerky •t 
seem s7 Just ·ike •n f ro n t of a 
s trobe 'tght' That·s because the 
s.G reen ac tually !1 strobtng at you 
A slower p hosphor CRT wtl l 
reduce that trouUiesome 'trobe 
effec t That's why most of the 
newer mon t tors, from IBM • to 
Appl e I l l • ar e ustng t he n ew 

TM slo w p hosphor CR T's 

ft•J-~ CRT ' IBM ' . APPLE 

LSI svsTEMs--------~cRi~-------------~~82--

o • GN4 2 G r een Ph o sphor $79 95 

0 • GN4 2G G reen Pho•p hor w tt h an t t-glare $89.9 5 
0 • 0 R 3 4 O r ange Phosphor $89 95 
0 • 0 R 3 4 G O range Pho sphor wt th antt glare $9 9 9 5 

ADD $7 FOR PACKAGING AND UPS SHIPPING 

.~.Langley-St. Clair • lnstrument at ton 
To Ordl•r CJ I 

1-800 221 7070 
..-462 Systems. Inc. Dealer l nqu-rtes l nvr ted 

_ !_3_2_~P~t_2_:1.!_!:_~ ~~~-~~~~~~-"! !_!._0_9.2_!._ ]..2_~§!.~-~Zf2.. _____ _ 
and TRS 8 0' are t r ademarks o f IBM, A PP LE Computer & TAN D Y Co rp_ 





Bounceoids com-e crasn down from spa and 
rebound across the screen. Blast them or they w1ll smash 
you. You have a sh1eld but 1ts lifespan IS limited so use 11 
sparingly. 

The commot1on will attract alien natives w1th poison 
darts, off-world snakes and shak1ng bugs. Be on your 
guard. The longer you survive the harder 11 IS to s1mply 
exist. Bounceo1ds start dropping from the sky 1n ttny 
clusters or with constantly changing outer dimensions. 

Bouneeolds copyright 1982 by the Cornsoft Group 

Reach the exclus1ve challenQe le 
space flock 1n a tense ~n e 
and target1ng skills Joysti cmapa e. 

$15.95 tape. $19.95 d1sc plus $1 .50 sh1pp1ng and 
handling charges. MasterCard & V1sa orders accepted. 
Available at your software dealer. 

The Cotnsoft Group 
6008 N. Keystone Ave., Indianapolis, IN 46220 • (317) 257-3227 

TRS 80" Is a registered trade mark of the Tandy Corporation 



Become a "Crazy Painter" 
and create a masterpiece 

... Hyou can. 
A mischievous puppy, snakes and poisonous turpentine 
buckets force changes in your painting. In higher sk1ll 
levels. "paint eaters·· start chew1ng up your work. 
Suddenly, everyone's a critic. Can you overcome them? 

Crazy Paonter copyright 1982 by The Corn soft Group. 

And on top of It all In the Exdullft a...,. Mode, 
you have to catch an anny of runaway puppies. Crazy 
P&Jnter IS Jopllclc compllllllle. 
$15.95 tape. $19.95 disc plus $1 .50 shipping and 
handlmg charges. Indiana residents add 4o/o sales tax, 
Master Card or VISa orders accepted. Also available at 
your software dealer. 

The Colllsoft Group 
8008 N. Keystone Ave., lndianlpolia. IN 48220 • (317) 257-3227 

TRS 80 ' is e registered trademark of the Tandy Corporation 





INPUT 

Truth in Advertising 

Firms that advertise in 80 Micro and 
other publications should live up to 
their ads. In the July issue of 80 Micro a 

Line 60060 of Kurt Leafstand's 
' 'QuickCalc'' program (October 
1982, p. 120) is the end of the Jistina; it 
does not continue. 

Randy Hawkins was inoom:ctly 
given credit for the program "Enter 
The Dragon" in Proof Notes (August 
1982). The credit should have gone to 
Brice Hadlock. We stand corrected. 

REAL ESTATE INVESTMENT 
SOFTWARE 

FOR TRS 80 SYSTEMS 
IlEAL PACK os a comprehensive packaoe of 
pt'09famS lor analyzong real aslate investments. 

INCOME PIIOPEIITY AHAL Y sa P<ojects P<ofits and 
cash flows beiO<e and after taxes. ROI, IRA. equity 
returns. breakeven occupancy requiret"'neflts. property 
values. mortgage balances and results of sale 10< up 
10 15 years. Handles mulliple lOans, dep<eciation 
methods. income and apprecoation panerns. 

LOAN calculates lOan terms. P<Ovides amonization 
tables. and cO<nputes discounted lOan values Of 

yields. Handles balloon payments; P<Ovides lOan 
evaluations a1 future time periods. 

WIIAP pt'Ovides sim~ar CO<nputations 10< wrap around 
lOans. 

HOUlE IIEHT IBUY CO<npares cash flows and real 
costs IO< house purchase compared 10 renting. 
Handles muniple mO<tgaoe and graduated payment 
k>ans. Generates unique pet'sooalizecl narrative lener 
to explain the tabular output. 

POLICY analyzes real estate investment strategoes. 
You spacdy onvestment values such as leverage. 
interest. capltaNzatiOn. and appreciatiOn rates and also 
investment strategies such as tax lroe excl\anging. 
sale and purChase of larger P<operties. and physical 
omprovernenr to increase income ala Nick8fson. 
Projects. for up to 20 years. pt'Ofits and cash flows. 
rates of return. the results of protected N"tdivtdual buy. 
sell . and trade transactions. tax consequences, and 
accumulated. property values and cash flOws 

IlEAL TOll TilTED by professionals; rtrrO< tole< ant 
and eesy to use 
110M THAH AN OP!JIATINQ MANUAL. The I 50 
paoe instructm manual also tneludes chapters. " How 
to Use IlEAL PACK· 10 lncreasa Y OUf Real Estate 
Busoness" and " How to Operate Your Own Financial 
Analysis BuSiness" 

$295.00 fO< !he whole package. 
Cnecl<. COO, Visa, Maste<Ct\ar91!. 

To order, call (2011 734-4323 Of w rite: .,..8 
CONEX E~CTIIO SYSTEMS INC. 

1102 Caroline llrMI·, ............ WA ll22e 
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retailer advertises " we will not be un­
dersold" and yet their prices are consid­
erably higher for some hardware than 
other firms advertising the same equip­
ment in the same issue of the magazine. 
When asked why they made such a 
statement they replied that it was an ad­
vertising come-on to get customers. I 
advise potential customers of any firm 
to price shop for equipment and ser­
vices before buying. 

UTERM Fix 

Walter Steesy 
interlaken, NY 14847 

I really enjoy using Bob Hart's 
UTERM program (80 Micro, June/ 
July 1982, p . 128). However, if you 
try to use this program and have an 
early keyboard, you may run into 
some problems. 

My keyboard has the old ROMs and 
the famous " quick and dirty" audio 
fix from Radio Shack. My board con­
tains the small XR2 mod to help the 
volume sensitivity problem using cas­
sette tapes. This improvement will not 
allow anything above or below 500 
baud to enter the computer. 

Since UTERM uses the cassette port 
and is set for 300 baud, the program 
will transmit but not receive using 
Bob' s software, the cassette port, and 
the Shack's mod. To overcome this de­
ficiency, a small DPDT switch must be 
added to switch ·out the XR2 mod 
when using the UTERM program. It is 
surprising to note that Tandy sells 
Model I modem software that uses the 
cassette port, but their own equipment 
is not compatible when you are stuck 
with an old keyboard! 

DIREC/ CMD 

Anyone wishing to learn more about 
the switch installation may get a copy 
of the instructions by sending an SASE 
to me. It takes about 10 minutes total 
time to have UTERM running on your 
system. 

Richard C. Walter, Jr. 
824 East Chestnut St. 
Lancaster, PA 17602 

Two Finger Typer 

I would like to point out Lazy Writ­
er's ease of use for a handicapped per­
son limited to the use of one hand. Just 
about all of Lazy Writer's commands, 
editing as well as print and directory 
commands, call for the entry of a 
single keystroke. Rarely are you re­
quired to use a control key at the same 
time, and when you do, the keys are 
well within range of two fingers. 

Sidney Bloom 
114-A West Church St. 

Frederick, MD 21701 

Easier Directory 

For Model Ill TRSDOS users, 
Basic's CMD" D:d" produces a direc­
tory listing that is often more conven­
ient than DIR. The program below, 
DIREC/ CMD, displays the directory 
just like Basic. This program uses the 
top fifteen bytes of memory and is writ­
ten for a 48K Model III with TRSDOS. 
For a 32K machine (see Program List­
ing 4) change the addresses in lines 
160 and 240. 

Carl Anderson 
Wilmington, DE 

18188 I 
IIlli 1 
81121 I 
18131 I 
18141 I 
111151 I 

FROM 1 TRSDOS READY 1 TYPE 1 
DIREC 1D 
WHERE D•DRIVE 

FFF8 18161 ORG 8FFF8H 1FOR 32Jt USE BBFFIJH 
4419 81178 DSPDIR DEFL 4419H 1DISPLAY DIRECTORY CALL 
4112D 81181 JP2DOS DEFL 482DH 1TRSDOS READY ADDRESS 
FFF8 3A2C42 81198 LD A,(4225H+7HI 1GET 7TH BYTE 
FFF3 DD21714 2 11288 LD IX,4271H 1THESE 'nfO LINES PUT A 
FFF7 DD77118 81211 LD (IXI ,A 1INTO 4271H FOR DSPDIR 
FFFA CD1944 1111221 CALL DSPDIR ! DISPLAY DIRECTORY 
FFFD C32D48 18238 JP JP2DOS 1BACJt TO TRSDOS 
FFFB 88248 END IIFFFBH 1FOR 32Jt USE IBFFIH 
U888 TOTAL ERRORS 

Program Listing 4 



DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK ORIV 

~ 
lf 
0 

~ 
0 

~ cr 
0 

~ 
0 

~ cr 
0 

~ 
0 

~ cr 
0 

~ 
0 

~ cr 
0 

~ 
0 
en 
~ 
~ 
~ 
0 

~ 
cr 

Super Sale on New Disk Drives 
Starting at $ 199.95* complete!! 

with Power Supply and .Case. 

single sided 40 track- dual sided 40 track- dual sided 80 track 
for 

RADIO SHACK •_ HEATH 
1

- ZENITH 1

- S 100 
IBM/PC J & MOST OTHER COMPUTERS 

SPECIAL! Disk Drive Head Cleaning Kits ... $12.95 

Drive a Hard Bargain!!* 
5 M.B- 10 M.B. with Power Supply Case, Cables & Software 

Complete Systems .... starting trom $1 ,695.00 

TOLL FREE ORDERING GENERAL and TECHNICAL 
1-800-343-8841 1-617-872-9090 

~ Model II II nternal Disk Drive Kits ............ ........ $Call 
0 Color Computer First Disk Drive Kit .. . ........ $424.95 

0 
:D 

~ 
0 

~ 
0 
:D 

~ ~ Diskettes of all sizes (Box of 10) •• • •• .•• . •.... startingat$15.95 
a: Dot Matrix Printers ........ .. .. .. ... . .. . ... ...... SCali ~ 
~ Word Processing Printers ......... starting at $999.95 0 

0 Printer Buffers 8K to 64K ....... . .. starting at $143.00 ~ 
~ Disk Drive Cases and Power Supplies .. starting at $49.95 ~ 
a: DOS PLUS- 3.4- .... .......... ....... .. $Special Price ~ 
~ Filler pieces for Basf slim line drives ............... $4.98 ~ 
- *Ask about our ~Fe~reWarranty. 
~ Dealer inquiries invited. ~ 
~ SOnwARE SUPPORT ~327 ~ 
~ TEAMs: One Framingham Centre, Framingham, MA 01701 o 
0 :h;~~~1:'c~~:.~·:tdn:•=,~·~h•rge . (617) 872-9090 1 : TANDY CORPORATION ~ 
en C.O.D. Ple•M •dd 13.00. Hours: M-F 10 to 6 (ESn Sat. by Appt 2 ~ZENITH DATA SYSTEMS rn 
UJ Shipping: Pie••• cell for emount. . 3 IBM CORPORATION en 
AI~O )fSIO S3AI~O )fSIO S3AII::i0 )fSIO S3AII::i0 )fSIO S3AI~O )fSIO S3AII::i0 )fSIO S3AII::i0 )fSIO S3AI~O )fS o 
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MONEY DOS Fix 

The programs in the September 1982 ~~,;;;:;;~,_,.'-__ -:;:;;.o~ 
MONEY DOS column (p. 364) con- ~---.-
tained several small errors. Listing 1 
was renumbered, correctly updating all 

GOTOs and GOSUBs but leaving ref- §~~=="'""'"~~11\a....~=~~~~~~ erences in remark statements un- 1K.7 

changed. Listing 2 did not write an 
end-of-file marker on cassette files . 
Program Listings 1 and 2 correct these 
errors. 

In addition, lines 470-530 of Pro­
gram Listing 2 on page 374 were acci­
dentally printed at the end of Program 
Listing 1 on page 372. 

80 Micro regrets the errors. 

Screenplay Errors 

My article (Screenplay) in the Sep­
tember issue contains a couple of er­
rors. On page 208, the third paragraph 
of How to Use Screenplay states, "If 
you want to write as though using a 
typewriter, press shift down 
arrow ... " -it should read " . . . press 
shift, down arrow, left arrow . . . " as 
Table 2 correctly indicates. 

The Loop function that flashes all10 
pages of text on the screen in a continu­
ous loop for animation effect contains 
an error. Line 7000 should read: 

FORP ziTOIO:GOSUB9100:GOSUBS800: 
GOSUB9800:1FS= ITHEN1200ELSENEXT: 
GOT07<XX> 

The end of line 1820 was omitted . It 
should include: 

ELSEIFI> 126THENI = I+ J 

Jim Stauble of Des Moines, lA has 
shown me another way to code lines 
9900 and 9910. 

9900 f = O:FORR = ITOI :F = NOTF:IFF= - I 
POKEY ,IELSEPOKEV ,PEEK{V + 1) 
9910 FORW=ITOJ:IS=INKEYS: 
R = - (IS>" "):IFRANDI RETURNELSE 

· NEXT:NEXT 

This coding is shorter than the origi­
nal but has no effect on the typing 
speed. Placing a subroutine immedi­
ately following the calling section can 
help the interpreter find the subroutine 
more quickly. Unfortunately, this sub­
routine is called by several sections of 
the program, so many references 
would have to be changed. 

For.those interested in this approach 
to editing and printing memory con­
tents, a machine-language version of 
Screenplay is available. Called Core­
text, it runs on disk or stringy, is tai­
lo.redi Ut the MX-80/ Graftrax, has 
many ... more features, and is faster than 
the fastest typist. The cost is $10 pre­
paid or $5 if you provide disk or wafer 
and SASE. The same terms apply if 
you want me to send you a copy of 
Screenplay. 

If you want to know what line 7000 

178 REM DELETE 188 IF NO DISK 
SSS CMO•T•:REM CHANGE THIS LINE TO SSS REM IF NO DISK. 
59& REM 6SS-66S ARE FOR DISK USERS • TAPE ONLY USERS 

MAY .DELETE. 
1148 IFD$••suGAR•THEN E1•4: E2•1S: E3•23 : RETURN 

Program Listing I 

SS EN$••EoF• 
288 IF U$••• THEN IF SS•2 THEN PRINTI-1,EN$ 
285 IF U$••• THEN CLS:PRINT.I 1 M FINISHED•: END 

Program Listing 2 
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does (the incorrect line 7000, that is), it 
copies all 10 pages of text memory into 
higher memory, starting at address 
32768. It's used for transferring 
Screenplay text to the text memory 
area of disk Coretext. 

Warren Merkey 
I 14 SE 1st St. 

Gainesville, FL 32601 

Bug Report 
To correct "Save Our Ship" (80 Mi­

cro, August 1982, p. 174) Model I users 
should change the value 65535 in line 29 
of Listing 1 and line 20 of Listing 2 to 
65536. Also add a new line to Listing 1: 

31 FX = FX + 65535 • (FX>32767) 

Model Ill users should change the 
value 65535 in line 29 of both listings to 
65536. Also add the same new line to 
the program as above. 

Randy Hawkins 
6214 Hidden Cove 

Corpus Christi, TX 78412 

Pronouns vs. Prepositions 

The September 1982 issue of 80 
Micro was great. Dan Robinson's com­
prehensive report was good except for a 
slip that he or your copy editor should 
have caught. 

On page 123 of Mr. Robinson's re­
view of Aspen Software's Grammatik 
program, he writes: " ... and too many 
prepositions (especially I) may make the 
writer look like an egomaniac." A pre­
posterous preposition if ever I've heard 
one! Don't you mean pronouns? How 
can a diddly little preposition (at, after, 
by, down, for, from, in, into, etc.) 
make a writer appear egomaniacal? 
Pronouns, especially the first-person 
singular pronoun (1), can indeed make a 
writer appear a little self-centered. 
However, the sample of Grammatik's 
text summary you cited in the article on­
ly lists prepositions; nowhere do we see 
a mention of pronouns. You computer 
guys do understand the distinction be­
tween a pronoun and a preposition, 
don't you? 

Oops.-Eds. 

Jeff Shear 
46 Wiggins St. 

Princeton, NJ 08540 



~It 
~~ 3 in '83! 

's 
And to celebrate we're publishing a special 

ANNIVERSARY ISSUE, 
containing 

• all new anicles & programs. 
• over 500 pages of the same high 80 MICRO quality. 
• dozens of games and programs for your computer. 
• exclusive articles by well-known authors. 
• the most in-depth coverage of the Color Computer yet. 
• tutorials on having peripherals and software. 
• page after page of Christmas specials from 80's advertisers. 
• a 3-year 80 MICRO index-annotated and cross-referenced. 

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

3-D COLOR STEREOSCOPIC 
COMPUTER GRAPHIC 

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

~.-111!!1,- And this amazingly versatile Anniversary Issue can go anywhere• with 
you. Fits easily in your briefcase or your purse. Lies flat in your 3 D A 
knapsack. Rolls up to fit snugly in your glove compartment. Stores on -=---"""~~~ COLQb 

41 

That's 
That number again 

That's 

any bookshelf. Looks great on any coffee table. I ~;;;l"l~;;;Q 1"1 

You can also get the amazing Special Edition LOAD 80 Companion CQII•p SCOpiC 
the Anniversary Issue. All those games and programs, just waiting for •rt Ur 
you to load. No more keyboarding. No more debugging. No more G b Jl ER ..., 
hassles. l"l""PHJc 
You'd expect special editions of this quality to cost you hundreds of 
dollars. (Well, maybe dozens.) But for a limited time only, you can get 
the 80 MICRO ANNIVERSARY ISSUE for only $5.95. That's 
right-$5.95 And the LOAD 80 Companion is just $9.95 for""""'"'""'·' 
$19.95 for floppy 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 lssue and LOAD 80 Companion. Or give them as gifts. 
Just fi ll in the attached reply cards and drop them in the mail. Or call 
toll free-1-800-258-5473. 

1c.§@Oc.2~§~®413 Call today! 

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

Plca'c allow 6-8 wt-c~~ lor dch, cr). 

'------=---• Use of this product in the shower is not recommended by the publisher. 
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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-controlled easy-to-use, '"ell-supported alternative to disk 

drives, for a Modell or Ill TR5-80-simply amazing! 

Amazing Technology 
Based on a special endless-loop tape cartridge cal led a Wafer. the 
ESF system was designed specifically 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 of 7200 baud. 

Amazing System 
Thousands of ESF buyers have been amazed by 16K programs loading 
in less than 20 seconds; automatic verification of saved programs: up 
to 70K bytes and 99 files. on a single Wafer; a ROM operating system 
(RAM based in Modell II); no need for an expansion interface; and 1-year 
parts and labor warranty. 

Amazing Support 
With an ESF system you don' t just get a piece of hardware you get total 
support with hundreds of user workshops; dozens of high-quality reason­
ably priced programs ( uch as Electric Pencil 2.0, Electric Spreadsheet. 

File Management System and Technical Word Processor): access to 
hundreds of FREE public-domain programs· an @NEWS user 

column in 80-US; @LOAD program magazine; and a 
toll-free information line. 

Amaze Yourself 
To see for yourself how amazing the ESF sys­
tem Is. or for more detailed information call 
us toll-free at 80<>-538·8559 (inside Call· 
fornia 408 ·7 37·7111) and take advantage 
of our :50-day money-back return policy. 
Copies of the 80-page manual are avai lable 
for $4.95 (which you can credit towards an 
ESF), and while you re on the line ask about 
our equally amazing64K RAM / ROM board 
for the Model I. 

excellence in electronics 

exatron 
..-93 

181 Commerc1al Street, 
Sunnyvale, CA 94086 



Handicapped Handicap 
"/developed this 

program as an aid 
to golf leagues. . . '' 

DEBUg 

monee. 
The rules I used for determining 

the number of differentials used are 
identical to the USGA method, but 
scaled down for a maximum of 10 
scores of course. 

If a golfer claims a handicap of eight 
it might be assumed that he is pretty 
good-unless it turns out that this 
handicap was computed using Michael 
Avery's system ("Two Strokes a 
Side," 80 Micro, May 1982) instead of ~---------------1 

I developed this program as an aid to 
golf leagues who wished a local hand­
icap. No attempt was mode to make 
this an official handicap, nor do l 
think it necessary. All that counts is 
that the calculation be fair and consis­
tent. I believe that the program ac­
complishes that goal. 

the official USGA system. 
Any golf league, association, or club 

is free to use any system for assigning 
handicaps, just as it can adopt any set 
of rules for the play of the game. 
Scores and handicaps obtained under 
modified rules cannot legitimately be 
compared with those acquired with the 
standard rules. Articles such as Mr. 
Avery's reinforce the mistaken idea 
that handicaps are simply numbers as­
signed arbitrarily, with poor golfers 
getting big handicaps and good golfers 
low handicaps. USGA rules regarding 
handicaps are explicit, and differ dras­
tically from Mr. Avery's rules and 
from those he describes as the USGA 
system. 

The use of course par in place of 
course rating is simply not justified. 
Under the USGA system, a par 72 
course can have a rating anywhere 
from 62.8 to 80.6. These are extremes 
-course ratings are generally two to 
five strokes less than par. 

The look-up table that Mr. Avery 
uses (he gets the endpoints on the 
wrong side, does not reproduce the en­
tire table, and overlooks the fact that 
SM might be equal to 3S8.8) is one that 
has not been used by the USGA since 
197S. It is not true that this table in­
cludes the increased difficulty factors 
in lowering one's handicap as the hand­
icap approaches zero; it was pub­
lished for those who find the problem 
of taking 8S percent of a number and 
rounding to the nearest integer too 
mathematically demanding. 

Avery's system differs from the 
USGA's in using the best five of the 
last 10 scores rather than the best 10 of 
the last 20, and in using nine hole 
scores instead of complete rounds. 

It is not true that the USGA handi­
cap system cannot be applied to those 
with fewer than five scores; while these 
handicaps are not official, they are 
computed and designated as tempo­
rary by adding the sufftx T. 

Mr. A very asserts that his handicap­
ping system "will do a credible job for 
a small golf league.' ' If this is all that is 
desired, a much simpler system, not re-

quiring a computer, could be devised. 
A golfer's USGA handicap is de­

fined as 96 percent of the average of 
the lowest I 0 of his last 20 differentials, 
provided at least 20 scores have been 
reported. If M (the number of reported 
scores) is less than 20, then N, the 
number of differentials to be counted, 
is determined as follows: if M <S, then 
N = 1, if M = 6, then N = 2, and if M 
>6, then N = M/ 2, rounded to the next 
lowest integer if M is odd. Details, 
together with the current look-up 
table, can be found in the USGA 
magazine Golf Journal (Nov ./Dec. 
1980, pp. 19-22). 

While the USGA system is far from 
perfect, all clubs assigning handicaps 
to their members should use a uniform 
system. Inability to adapt the standard 
system to a small computer is a poor 
reason for changing the system. 

B.J. Ball 
Rte. 3, Box 372 

Watkinsville, GA 30677 

Michael Avery Replies 

-Michael A very 

Golf Fix 

Helpful callers have identified a few 
errors in the coding of my ''Callaway 
Golf Scoring Program" (80 Micro, 
May 1982, p . 300). The changes are as 
follows: 

1220 L = O:Ll = O:P1 =0:1FSH<>1GOTO 1270 
2380 PRINT X + Y,TS(X + Y),Tl (X + Y) 
2400 X • X+ IO:IF NP>X GOTO 2370 

and delete line 2360. 
To use the program with a disk sys­

tem do not set the memory size, and 
delete lines 10-30 md 160-200. The 
screen print routine will not work, but 
if your DOS has such a feature you can 
use that instead. 

Rodger Wells 
I indicated in the article that a modi- 1008 Kehoe Drive 

fled form of the USGA system was St. Charles, IL 60174 
used. The method I developed does not 1-------------­
differ drastically, as Mr. Ball states. I 
indicated that course par could be used 
in place of a course rating because 
many small courses don't have a 
course rating. Are these courses to be 
denied handicapping? 

1/ Mr. Ball had checked the program 
he would see that the possibility of SM 
being greater than 358 is taken care of 
in line 1530. 

When the program was written 
(about jour years ago), it hod the cor­
rect handicap look-up table. The new 
table can be found in the latest edition 
of the golf rules, section 6. In the same 
section, the statement "Fewer than 5 
scores: no handicap" would seem to 
contradict Mr. Ball's statement. 

The data storage routines I used 
were not very efficient. Using more ef­
ficient numeric string packing for cas­
sette storage, as I now know, would 
greatly improve the storage perfor-

Top-quality V~rbatim• Dlskett~s 
from Tech•D.U. your compl~e 
word and data proc~ssing supply 
c~nt~r . Deal~r inquiries Invited. 

cau Toll ,.,.. 

1-800-2J7-89J1. 
In P'lorlda. ull 

SU-577-2794. 

Tech• D.U Corpor.tlon 
3251 Tech Dnve North 
St. Petersburg. FL 33702 
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Donations Needed !~');-" -.. 

Goodwill Industries is interested in ~I -:;. '- .· ·;.~ ~~=-
acquiring computer equipment. We ~ liJ l ~. _ ' ~ 
are particularly interested in Model I ll 
hardware and software. Our organiza- ~=:::"'~~~~~~;-~...-::;;~~- ~- ~!'~J~~~~ tion is a non-profitable, charitable cor- -
poration, and contributions are tax -
deductible. 

If any reader is interested in making 
a donation to Goodwill, contact me for 
further information. 

Sidney L. Bloom 
President, Boord of Directors 

Goodwill Industries 
1 U-A W~t Church St. 

Frederick, MD 11701 

Need Programs 

I am putting together a book of busi­
ness programs for students in business 
education courses at the local technical 
institute. The accounting and business 
education students at this point only 
need to run programs. 

The technical institute has Model lis 
and Model Ills. We hope to set up a 
micro lab next year. I would appreciate 
any and all programs that your readers 
would send for student use. 

David P. Senkpiel 
Instructor, Business Education 

Guilford Technical Institute 
410 Manor Drive 

High Point, NC 17160 

Cheap Green Screen 

There are several green screens on 
the market, but being a penny-pinch­
er, I came up with an idea that works 
very well. 

I went to the local office supply store 
and bought a dark green and a light 
yellow punchless report cover. I put the 
yellow inside the green and attached 
them to my screen with scotch tape. 
This combination gives a nice green 
color, and costs only SO cents. 

For Sale 

Richard A. Little 
407-15th Ave. 

Sterling, IL 61081 

1 have a new Quick Printer 1 for sale. 

$300 or best offer. 

Zacharias Beckman 
~asus Computer Systems 

44040--6th Ave. 
Paw Paw, Ml 49079 

More Music 

Has anyone written a program simi­
lar to Radio Shack's Micro Music? I'm 
looking for a larger text buffer. I 
would like the program to include: 
starting at a specified point, notes 
shorter than eighths, an additional two 
octaves (one higher, one lower), and a 
softer "N"atural command that re­
turns specified options (speed, tone, 
octave) to normal . 

I don't want to integrate with Basic 

~for ESF Wlftl'll 

Galaxy Invasion MEM (23200) 
Robot Attack MEM (18432) 
Eliminator MEM (18688) 
Meteor Mission 
Cosmic FiJhter 
SupcJ Nova 
Attack Forcx 
Lunar Lander 
Defense Command 
The Count or Adventure Sampler 
Pmctrator (Main or Editor) 
Starfl&hlCf (Main or Trainer) 
Pinball (Acorn) 
Swamp War 

EDT ASM Plus (Microsoft) 
Z 8u& (Microsoft) 
TLDIS (Disassembler) 
COPSYS 
Interlude (Q\·er 16K) 
Gobbleman 

Australian Prosrams 
Ghost Hunter 
Killer Beetle 
Alim Cresta 
Centipede Attack 

programs; this is for personal enjoy­
ment. 

D. Griffith 
1931Y1 W. Knights Ave. 

Tampa, FL 33611 

Jake Commantkr recommends Or­
ch~tra 80 from Software Affair. -Eds. 

Need Wiring Diagram 

Does anyone have the address of 
McClain and Associates Inc., Indian­
apolis, IN? They made and sold an in­
terface called Selcon V and converted 
IBM 1980s to use on a TRS-80 Model 
I. They used to advertise in 80 Micro. 

I bought a unit and need a wiring 
diagram for the 40-pin connector that 
connects the IBM 1980 with the inter­
face. Does anyone have a wiring dia­
gram that tells what color wire goes to 
what pin on the connector? 

I have written to them but the mail is 
returned and they don't have a phone 
listing in Indianapolis. 

Robert Hober 
RR #3, Box 115 

Holiday Island, AR 71631 

START .LENGili.EJI!i'TRY 

@SAVE1,23296, 9472,32724 
@SAVE I, 18432.14336,32686 
@SAVE I, 18688,1401K>.20692 
@SAVE1,17664,11T77.17664 
@SA VEl ,21760.107S3,28173 
@SAVEI,24064, 8449,2S491 
@SAVE I, 171 S2,13S70,304S3 
@SAVE I ,203S2.12290,203S2 
@SA VEI , I8S69,14136, 187SO 
@SAVE1, 171S2,14S92,17232 
@SAVE 1,17408,1 S 100.17408 
@SAVEI,l6918,1SIOO,l7116 
@SAVE 1,2041K). I2289.29696 
@SAVE1,171S2, SS00, 17S20 
@SA VEl ,1721K>.1203S,17280 
@SAVEI,17280, 6070,17280 
@SAVE1,28672, 3351 .28672 
@SA VEI,l6969. 1012,17129 
@SA VEI ,I6640, 16130.23040 
@SAVEI,I7408, 13312,17408 

@SAVEI,20992, 792.5,21200 
@SA VEl ,204lK>, 6588,26868 
@SA VEl ,20992, 8501 ,23449 
@SAVE1.20992, 4131 ,21476 

It comes with the instruction manual Table I 

and two rolls of paper. I am asking '-------------------------------' 
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VisiCalc Templates? 
Are there any VisiCalc user-devel­

oped programs for Investment Stock 
Analysis and Bond Interest Earnings, 
and so on? No doubt some experts 
have developed better programs than 
the average user and may not object to 
making them available. 

I would appreciate any suggestions. 

Robert B. Foster 
4909 Nasa Road I 

Seabrook, TX 77586 
See Desktop Computing for an ex­

planation of VisiCalc and its uses. -Eds. 

FSF Copies 
This information wilJ be beneficial 

to anyone with an Exatron Stringy 
Floppy. I've enclosed a lis t o f parame­
ters to copy many popular machine­
language programs onto Stringy Flop­
py. This information is tested for use 
on the Modell, Level II TRS-80. 

From the Ready prompt type sys­
tem . From the •? prompt type the file 
name (or first letter of the file name) of 
the machine-language program you' re 
loading. After the program has loaded, 
the •? prompt reappears. Type / 12345 
to initialize the Stringy Floppy and 
return you to Basic. 

Now type @SAVE l,start,length ,en­
try. Start is the starting address, length 
is the number of bytes to move, and en­
try is the entry point. (See Table I for 
the parameters.) 

Please don't use this information to 
pirate other people's programs. 

Gobbleman will crash as soon as you 
answer the I or 2 player question. Af­
ter the crash the computer reboots. 
From the Ready prompt type system. 
From the •? prompt type I 17408. Gob­
bleman will run correctly. 

A . Tiro 
103 Lauren St. 

Urangan, Queensland 4658 
Australia 

Missing Copy 
I am writing to see if you can help 

me obtain a copy of the November 
1981 issue of 80 Micro. When I wrote 
in January to ask the subscription de­
partment for my missing issue, I was 
told it was no longer available and my 
subscription was extended one month. 
I then thought perhaps you kept a cer­
tain number for back issues, so I or­
dered a back issue, but again the reply 

was it was no longer available. Any­
thing that you can do or suggest in ob­
taining the November 1981 issue would 
be greatly appreciated . I value each one 
of my 80 Micro issues highly, and I 
don't want to be one short o f a com­
plete colJection . 

Murray Jones 
P.O. Box 698 

Campbell River, B.C. 
Canada V9W 6J3 

The November 1981 issue is as rare 
as proverbial hen 's teeth. As a matter 
of fact, even some of our editors don 't 
have a copy. Is there a reader out there 
who can help Mr. Jones out?-Eds. 

Modem Search 

I am looking for a modem that can 
be set at 300 or 1200 baud, and soft­
ware to enable me to download or up­
load to disk from CompuServe or The 
Source. I was told that it's cheaper to 
download at 1200 to disk than to 
download at 300 baud to my printer. 

I own a Model Ill Level II, 48K, 2 
disk drives and an Epson 80 FT 
printer. 

Terry Rubin 
2928 Rockingham Circle 

Orlando, FL 32808 

See New Products, November 1982. 
- Eds. 

TRS-232 Newsletter? 
I would like to contact users of the 

Small Systems Software TRS-232 in­
terface for the Model I. Many users of 
this clever interface could benefit from 
a newsletter; in particular, I am inter­
ested in exchanging information on in­
serting the TRS-232' s printing code in­
to machine-language programs which 
print via the parallel or possibly 
RS-232 ports only. 

Please contact me if interested, and 
let me know what programs you have 
converted to TRS-232 use. 

Sidney L. Bloom 
114-A West Church St. 

Frederick, MD 21701 

Monitor or TV Screen? 
I would like to purchase a color 

monitor that I can use with my Color 
Computer and with my next computer 
(whatever that is). 

Does Amdek, NEC, San yo or one of 

AID 

the other color monitor manufacturers 
have a model that doesn't use RGB 
that would be compatible with my Col­
or Computer, or is further modifica­
tion needed? 

Samuel Baker 
2823 Baker St. 

San Francisco, CA 94123 

More Memory? 
I recently installed 32K worth of 

memory in my Model Ill (from 16K to 
48K) with chips purchased from one of 
your advertisers (Computer Plus) . 
Everything seems to function normally 
except that now the PEEK and POKE 
commands won't function at addresses 
greater than 32767, which is where my 
16K ended! 1 can load and run pro­
grams into the new memory , the 
?MEM command gives a 48K re­
sponse, but PEEKing and POKEing 
into the new section gives me an OVer­
ror. I can 't burn in the new chips and 
my warranty is quickly running out on 
them! Can anyone help? 

Also, does anyone know a simple 
way to send special characters such as 
control codes to a printer using cassette 
Scripsit? 

J. William McDonald 
4206 Trio Lane, Apt. #3 

Louisville, KY 40219 

Mission Aid 
Our missionary organization (associ­

ated with the US Center for World Mis­
sion, Pasadena) uses a donated Modell, 
48K with tape drive. We bought the TC-
8 operating system and an ET12 inter­
face, linking the system to an IBM Elec­
tronic 50 typewriter. Our main use is 
word processing, but we use a general 
ledger program adapted from 80 Micro . 

We want to manage our mailing list 
with the Radio Shack Cassette mail List, 
but there are problems . Anyone who has 
used the program knows it sorts very 
slowly. Has anyone successfully modi­
fied this program to speed up the sorting 
process for use with the TC-8 system? Fi­
nally, how can I get lowercase with the 
mail-list program? 

If you can help or would like to contri­
bute equipment or software, please write 
or call (213) 797-1937. 

J. Gene Adkins, President 
Omega World Missions Inc. 

1605 Elizabeth St. 
Pasadena, CA 91104 
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**** 
Sea Drqon 
Adventure Intemadonal 
Box 3435 
Lonpood, FL 32750 
Modell or m 
$29.95 dJsk 

by Eric Malone)' 
80 Micro staff 

When Sea Dragon made its debut 
here at 80 Micro, our Eliminator 

fans didn't like it, while everyone else 
did. This was curious, because at f1rst 
blush the two games are similar. Both 
feature a horizontal scroll, and both in­
volve destroying (or avoiding) objects 
rising from the bottom of the display. 
In fact, Sea Dragon looked like an 
Eliminator clone. 

But it didn' t take too many hours be­
neath the phosphor waves to realize that 
Sea Dragon has an aquatic rhythm that 
gives it an integrity of its own. It' s as 
cool and casual as Eliminator is hot and 
furious, with enough of a kick to keep it 
challenging. 

The object of Sea Dragon is to guide 
a submarine (presumably called the Sea 
Dragon, though the documentation 
isn't clear on this) through a series of 
underwater passages and destroy a nu­
clear reactor. During the trip (which 
covers 24 screens), you must blast or 
evade a variety of mines, stalactites, 
battleships, lasers, and enemy attack 
stations. You also must maintain your 
oxygen supply by surfacing occasional­
ly, or risk total obliteration. 

Each direct hit is worth from 50 to 
500 points. The big banana, of course, 
is the reactor, which is worth 5,<XX> in 
the novice mode or lO,<XX> in the expert 
mode. Once you blow it away, you go 
back to the beginning, at a faster and 
more difficult pace. 

Like most arcade games, Sea Dragon 
requires digital dexterity. You must 
learn how to move your ship over, un­
der, and around the rising mines, when 
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to speed up or slow down, when to sur­
face for air, when to run or shoot, and 
how to avoid getting snuffed by the ene­
my attack stations. 

When you figure all that out, you get 
to tackle the tough part -doing it while 
maneuvering through the tunnels. 
Touching the walls means complete an­
nihilation (what else?), and the tunnels 
sometimes seem to go on forever. Find­
ing a place to surface is cause for rau­
cous jubilation, enemy mines or no. 
(This is defmitely not a game for 
claustrophobics.) 

At f1rst, your scores will be pitifully 
low, which is just as well, because you 
won't want anything but to get through 
the tunnels. When you' re finally good 
enough where points count, AI offers 
you their familiar scoreboard, which 
lets you (if you use disks) save the top 10 
scores. This feature is terrific in places 
(such as the 80 Micro office) where a 
number of people are using the same 
disk, and will extend its playtime con­
siderably. The permanent scoreboard 
should be standard on any quality 
game, and other manufacturers would 
do well to follow AJ's lead. 

Despite Sea Dragon's many qualities, 
what sets it a notch above the pack is the 
organic nature in which it was designed. 
The authors conceived a scenario, and 
then gave it the unique contours and 
rhythms its contents suggested. Thus, 
while the pace would be excruciatingly 
slow in outer space, it is well-suited to 
Sea Dragon's underwater environment. 

(The expert mode, on the other hand, 
is frenetic enough to give your heart fib­
rillations.) 

Sea Dragon is another example of an 
emerging aesthetic in the computer 
game world. Software authors are be­
ginning to realize that a game needs to 
be internally consistent to stand the test 
of repeated plays. It doesn't work to 
simply state in the documentation that a 
blip on the screen is a space ship or a 
tank or a submarine. The game must in­
vite the player to participate, to feel the 
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Centurian & Patrol .. . . ... p.60 
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Our reviewers use u fi w!·Star rulillJ.: S,VS/('111. 
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action, to sense the flow. The world it 
creates must be complete and self-con­
tained. This is possible only if the shape 
of the game supports and enhances its 
premise. Authors Wayne Westmore­
land and Terry Gilman (Armored Pa­
trol, Eliminator, and now Sea Dragon) 
are quickly developing a track record 
that shows they have the knack. 

Sea Dragon's major drawback is the 
combination of keys it requires you to 
use. The back arrow decreases speed 
and the enter key f1res missiles, and it's 
almost impossible to do both at the 
same time. Also, you use the up and 
down arrows to move vertically, and 
you won't fmd a position that lets you 
get to both comfortably. The result is 
that you'D often hit the wrong keys 
when you can least afford to. 

All in all, Sea Dragon is worthy of 
the AI stamp. It's not as distinctive or 
original as AI's classic Armored Pa­
trol, but it offers more than enough 
to be a welcome addition to most 
game libraries. It might even catch on 
with Eliminator fans . • 



*** 
TRS-MJ Assembly 
~e Subroutines 
w-.......,...,Jr. 
Prallice-lbll 
F..aalewood C51fs, NJ 07632 
$11.95 

by G. Michael V~ 
80 Micro staff 

Bill Barden has become the guru of 
TRS-80 Assembly-language pro­

gramming. The many thousands of 
words he has written on this tricky sub­
ject have. endeared him to a vast au­
dience of programmers hungry for tips 
on technique. He has even mastered 
Assembly language for the TRS-80 Col­
or Computer. And it appears that he's 
not done yet! 

Evidence attesting to Barden's lead­
ership pops up every day, most recently 
in a book called TRS-80 Assembly Lon· 
guage Subroutines. Inside, you'll find 
65 subroutines, all written in Z80 As­
sembly language. They' ll allow you to 
perform a multitude of difficult-to­
program functions with speed and ease. 
The book is a veritable fountain of use­
ful routines. 

But wait a minute. When was the last 
time you needed to implement a 16-by-16 
multiply operation in Assembly lan­
guage? Or an ASCII-to-binary conver­
sion? How about a multiple-precision 
BCD add? 

This is pretty heady stuff! It seems 
that most of these subroutines, because 
they are very specialized or compli­
cated, are useful only if you're a fairly 
sophisticated programmer. This is not 
evident, though, when you casually leaf 
through the first several pages. 

Barden's attempt to make the book 
appeal to as large an audience as possi­
ble is confusing. I felt as though I had 
taken the wrong road in an adventure. 
It is obvious that a great majority of the 
routines in the book would be useful 
only to the kind of person who needs to 
implement a random number generator 
in Assembly language, for example, not 
a beginner's task. Yet the first two 
chapters of the book are a halfhearted 
attempt at introducing newcomers to 
Assembly language, a most difficult 
subject. 

The writing in these first two chapters 
also belies the fact that Barden has been 
over this ground so many times that he 

has lost interest in this aspect of the sub­
ject. Nevertheless, he has thrown them 
in, apparently to justify selling this 
book to an audience of beginners as well 
as seasoned Assembly-language mavens. 

In spite of this shortcoming, this is a 
useful book. Many of the subroutines 
are useful to the Basic programmer who 
wants to speed up graphics , dump 
graphics to a printer, perform some ele­
mentary animation (moving dots), or 
implement a time delay. Other routines 
will aid the Assembly-language pro­
grammer who hasn't yet figured out 
how to write a random number genera­
tor, how to read/ write disk sectors or 
cassette records, or how to read RS-232 
switches. 

The best feature of the book is its for­
mat. Each subroutine is written in relo­
catable code, meaning it can be used 
anywhere in memory because it con­
tains only relative memory addresses. 
Each routine is printed as an assembled 
source<Ode listing so that the routine 
can be entered into a machine with ei-

*** 
Wolfbug64K 
Color Computer Upgrade 
Atomic Oty Electronics 
3195 Arizona Ave. 
Los Alamos, NM 17544 
Wolfbut with adiiPter card SSS 
64K RAM card without memory 
$44.95 
64K RAM card with memory $144.95 

REVIEWS 

ther an editor/ assembler or a monitor 
like Debug. Plus, each routine is also 
listed as a Basic data statement so that 
the routine can be POKEd into mem­
ory from Basic. Barden and his editors 
have even computed and listed the 
checksum for each routine so that the 
programmer can verify his data entry. 

The book is spiral bound so that it lies 
flat on your lap or desktop while you're 
typing in the code for a routine. There is 
an appendix summarizing the Z80 in­
struction set so that making changes to 
specific routines will be easy for the ex­
perienced programmer. 

Barden offers all the routines in the 
book on disk-the cost will be disclosed 
to you if you express an interest by writ­
ing to him. 

There is no question that books like 
this one have a place in the library of in­
formation that is now available for the 
TRS-80. Anything that makes pro­
gramming the computer easier is appre­
ciated . It seems that Bill Barden will 
evermore be ready to fill that need. • 

by David L. Wasler 

Upgrading your 4K, 16K, or 32K 
Color Computer to 64K is a rela­

tively easy modification when using 
Atomic City Electronics' 64K upgrade. 
The upgrade consists of two major 
components: a monitor called Wolf­
bug, which has 12 single-key com­
mands, and a 64K RAM adapter card 
that reconfigures the old RAM socket 

I Photo I. Top view of the Color Computer. To the left is U19 and V II with the jumper. Bottom 
center is the 64K RAM card with 4164 RAM. Top center is the Woljbug adapter card. 
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ARCADE EXCELLENCE 

·'Shows just how 
fast machine 

language can be." 
··a challenge even after 
several hundred plays" 

··a super original 
arcade game" 

- Mark Renne, 
'80 Microcom tin ~ 

Med Systems staff of programmers IS 
known for producing some of the f1nest 
software avai lable today. Now we an­
nounce two arcade games worthy of the 
Med Systems name: Laser Defense and 
Star Trap. Laser Defense· a totally original 
act1on 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 sav1ng. 

But don·t take our word for 1t. see the 
review in the August. 1982 issue of '80 
Microcomputing. And remember. Med 
systems offers to refund your money 1f 
you aren t satisfied. Just return the game 
within 14 days of receipt. 

Laser Defense 
Your laser satellites must defend helpless 
C1 t1es agamst nuclear attack wh1le attack­
Ing and dest roymg the enemy s launch 
s11os Particle beam weapons nuclear 
power stations. the eradicator. and a two­
map graphics system combme to pro­
duce one of the f1nest arcade creat1ons 
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 ann ihi late them' Simultane­
ous two player opt1on al lows players to 
compete head-to-head in real time! 

Laser Defense and Star Trap are ava1lable 
on cassette or diSkette and reou 1re 16K of 
RAM. 

Laser Defense cassette 
DISkette 

$15.95 
$18 95 

Star Trap cassette $15.95 
DISkette $18.95 

Please add 52.00 for f1rst class postage, 
54.00 for overseas a1r ma11. 

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

..- 8.1 

OR SEE YOUR DEALER 



to accept the new 4164 RAM. The 
uniqueness of this upgrade is its sim­
plicity. Traces do not need to be cut; 
just solder in a couple of wires for 
power, address lines, and some jump­
ers, and you have 64K of usable RAM . 

The instructions, which are very 
thorough, consist of two parts. One is 
for the EPROM adapter card, which 
holds Wolfbug in a 2716 EPROM, 
and the other is for the 64K RAM 
adapter card. 

Wolfbug Adapter Card 

The instructions for the Wolfbug 

mode, install the U 11 and U29 chips 
and take your computer in for repair­
after, of cour e, you take out the RAM 
card and Wollbug. 

On the new U 11 , 1 bent pin 5 traight 
out; on U29, pin 11 , 12, and 13, al o. 
Next, I in erted the U 11 and U29 into 
their proper ockets and oldered a 
jumper from U29 pin 13 to Ull pin 5, 
U29 pin 8 to U29 pin 11, and from U29 
pin 12 to US pin 21. This completed my 
64K upgrade. After double checking 
my work, 1 turned the power on and 
tested to see if 1 had the correct voltage 
on pins I, 8, and 16. 

REVIEWS 

The big step came next. After turn­
ing off the power, I carefully in talled 
the new 4164 RAM, making ure all 
the pins were in their socket . After 
turning the power on I requested the 
memory ize. 1 got back 24871 , which 
is correct for the Extended Basic com­
puter. For owners of Standard Basic, it 
will be 31015. 

Next 1 tried Wollbug, which has a 
memory-test routine, by holding the 
break key, pushing and releasing the 
reset button, and answering R to the 
Wollbug prompt . This switches the 
system to all-RAM mode (MAP type 

card tell you to remove the Basic t---------------"---------------­
ROM and install the new card . Be 
careful; Radio Shack sockets are the 
type that prefer flat pins, like the ones 
on an integrated circuit , and Atomic 
City's are the round-type pin. I flied 
the sides of the pins slightly flat to 
solve the problem. 

Now, carefully pu h the Wollbug 
adapter card . Care mu 1 be taken here 
to avoid damaging the adapter card or 
breaking the pins. If there is any resis­
tance, check for a mismatch. Four 
wires must be soldered; one is to a 
ground wire while the other three are 
for decoding Wolfbug. 

64K RAM Adapter Card 

Installing the 64K RAM adapter 
card is as imp1e as the Wollbug card. 
Remove the old RAM, U20 through 
U27, from their sockets and install the 
64K RAM card in their place. I experi­
enced the same problem with the pins 
here as on the Wolfbug, so once again I 
flied the sides of the pins. 

Another problem I encountered was 
that the RAM sockets, which Radio 
Shack installed, were misaligned, so 
care was needed when pushing the 
RAM card into place. 

Two wires on the card require sol­
dering: the wire on the left side of the 
RAM card to TP12 ( + 5 volt) and the 
right wire to VlO, pin 35 (RASI). Two 
RAM size jumpers must be reconfig­
ured, one by U4 to the 4K position, the 
other by U10 to the 16K position. 

The Color Computer will run with 
these modifications now, but you can­
not use the MAP type #1 mode yet. A 
jumper must be installed to get the 
MAP #1 (that is free memory from 
$0000 to $F800). For this pan of the 
upgrade I recommend new U 11 
(74LS138) and U29 (74LS02) chips, be­
cause you can take out the MAP #1 

..-SH List ol A<N•rtis•rs on Page 451 

A FULL LINE OF SEMIDISKS 

S-100 

IBM Personal Computer 

Do you use your computtr> Or ~s your compute< · use you> Face ot of you re usong tloppo<:s your bme os beong wa51ed 
Because a floppy os an onellocoent random access storage devoce. Each bme the processor wants to tran•ler data. ~has to wart 

a n eternity lor the do5k to rotate and the head to mcwe. 
5o ,.hat do you do?Get 0 SemoDosk. quock k sa large capacity semoconducto< memoryboord !hat osdrrven by sott.areto 

ope< a te loke a dosk dro•e Wnhouloll the wMong Do everythong you d do on a floppy or hard dosk "'oth no nnodillcabons to your 
software or hardware T..a board sozes are available: 512K and I Megabyte. (the hoghest densoty mlcrocompute< memory 
board on the world) And you can put up to 8 megabytes on a sy>tem by addong more storage bootds 

What do you need to use ot? Just an S-1 00 system W1th CP M 22. Or a TRS-80 l'locl<-1 2 system W1th 
CP ~ 22 Or an IBM Peroonlll Computer That s • No special p<oceo.ors. OMA. ~0. or dosk conuokrs are requored Plug • on 
and run the onstallatoon program. and you re on your way Fa51' E'en bette< "'e suwJy fun oource code to the dmer sott.are. "' 

ca~ )~ d like to do your 0"'1lonterfacong 
Best o1 all the SemoDosk s p<oce wont "'lYP your "'allet. Compare -.pees C05Lmegaby\e. storage capaclly. and 

compatoboloty ,.AA the competotoon You a see !hat the SemoDosk os a dosk emulator truly ..arthy ol the name SemoDo•k has 

battery· bi>ckup capobiloty too . , 
Consoder our hrMed .. ananty A lui year. co.e<ing al patb and labor Conaoder our liberal l' day retUm polocy Pnce 

Sl9951or 512K b)-te SemoDo>k S29951or 1 Megabyte SemoDtsl< 8cO(h from stock. SJO.OO lor monual VISA Ma>!.,card. COO 
ordero accepted Deale< and OEM IOqUII16 welcomed (Specoly sy>tem ~and dosk format when ordenng I 

Someday, you'll get a SemiDisk. 
UntJI then, you'll just have to ......... wait. 

SemiDisk 
SYSTEMS 

PO BoxGG 
Beaverton, OR 97075 ( 503 )-642-31 00 

c.ooc~)o646 5"0"" CBB'> N"W oS.m• Oo.>. equoppod c"""""" b<.a.ton-d .,.. 372 
S.m.Oo'>kuoJ.....,kofSom.O..I.S,-... IRS IIO Uood.mot<Koi-Shod< 

~ 
( NO WAITING J @) 
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#1), 64K only. After being prompted a 
second time, I entered T for memory 
test. I next answered $0550 to the start­
address query and $F7FF to the end­
address query (which is the end of free 
memory). Immediately, characters ap­
peared on the screen and began to 
move, indicating that the memory was 
being tested. The memory test takes 
about 15 minutes. 

What Is Wolfbug? 

Wolfbug is a machine-language 
monitor that resides at $F800 to 
SFFEA. Its 12 single-key commands 
are as follows: 
• A is an ASCII dump of any memory 
location. When A is entered, you are 
prompted with a start address. After 
entering the address, a memory page 
appears ($8F or 192 decimal memory 
address equals a page). An ASCII 

* * Y2 

Elementary Basic: LetUning to Program 
Your Computer in Basic with Sherlock 
Holmes 
Elementary Pascal: L«uning to Pro­
gram Your Computer in Pascal with 
Sherlock Holmes 
Chronicled by John H. Watson 
Edited with Commentaries by Henry 
Udprd and Andrew Singer 
Random House Inc. 
Vintage Books Division 
Softconr, 265 pp. each 
$12.95 each 

by John P . Mello Jr. 
80 Micro staff 

A s the preface to these books goes, 
Ledgard and Singer were taking a 

nip of tea one day when word came a 
trunk had arrived from England for 
Ledgard's wife Edwina. Neither man 
thought anything of the announcement 
until the next day when Singer noticed 
his friend was distraught. 

"Henry, is something wrong? You 
don't seem yourself this morning," 
Singer said . 

"It's the trunk," Ledgard replied. 
"Trunk?" 
"The trunk that came for Edwina 

from England yesterday.'' 
"Oh, that trunk. What about it?" 
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character will appear on the screen if a 
value at the required address equals an 
ASCII value. Hitting enter moves you 
to the next page. 
• 8 enters Basic or returns you back to 
Basic. 
• D routes the output to the display . 
• F is the floppy disk boot. 
• G is a go-to-a-machine-language pro­
gram. After entering G, you are 
prompted with a Go-To query; enter 
your hex address and off you go. 
• H is a hex dump of memory similar 
to A, except it gives you a hex value (a 
page here equals $5F or 96 deci­
mal). Hitting enter advances you to 
the next page. 
• L transfers Basic to RAM in the 64K 
mode and runs it. 
• M examines or changes memory. 
When entering M, you are prompted 
with an examine-address query. Enter 

"It's a very strange trunk; that is, I 
mean its contents are strange. The trunk 
is full of manuscripts." 

"What's so strange about that?" 
"They all seem to have been written 

a hex address. Hit the space bar to 
advance and the back-space key to 
move back. 
• P sends everything out to the printer 
that appears on the screen. 
• T tests memory. When entering you 
are prompted with a start-address 
query and then an end-address query. 
The memory-test routine checks RAM 
by writing a pattern and then reading 
it. This pattern is altered 256 times. 
• R switches you to MAP # 1 mode, 
which is the full 64K mode. 
• X allows typing text to the screen, 
like a typewriter. If the P command is 
entered before the X command, hit the 
enter key and it will send the screen in­
formation to the printer. 

Wolfbug is an excellent upgrade 
from its installation to fine documen­
tation. I have been using it for six 
months and have had no problems. • 

Even if apocryphal, Ledgard's and 
Singer's premise is intriguing. It is also 
entertaining because the authors take 
pains to capture the flavor and proper 
Victorian prose of the Holmes stories. 

Watson opens each chapter describ-

~============:::::t ing an encounter with Holmes and his 
uwatson opens each 
chapter describing an 

encounter with Holmes 
and his Analytical 

Engine.,, 

by a certain Dr. John Watson about a 
certain Mr. Sherlock Holmes." 

"Now really, Henry, be serious." 
"I am completely serious, but I 

haven't told you the best part of it. 
What do you suppose the manuscripts 
are about?" 

"I refuse to have my leg pulled in this 
fashion, Henry!" 

''Andrew, Holmes was an ace pro­
grammer. According to Watson, he 
used a successor to Babbage's Analyt­
ical Engine in his work. The manu­
scripts are Watson's chronicles of their 
experiences. Holmes's insights are 
brilliant. His deductive powers and 
methodical nature made him a natural 
programmer.'' 

"Analytical Engine." Holmes uses the 
magical machine to solve a murder at 
the Metropolitan Oub, unlock the mys­
tery of a socialite's disappearance, iden­
tify cigars by their ashes, find a rare Bi­
ble, break up a burglary ring, create a 
cipher for the Foreign Office, add mo­
lecular weights, write coroner's reports, 
uncover the handiwork of his arch foe 
Moriarty, and write a treatise on his 
methods. Each problem is analyzed by 
the master of Baker Street, displayed 
first as an "algorithrn"-a shorthand 
form of the program-then as an actual 
program. 

At the end of each chronicle, there is 
a didactic commentary by the authors 
detailing the concepts used by Holmes 
to solve a problem. As you might ex 
pect, the commentaries lack the stylistic 
charm of the chronicles, but are invalu 
able in giving a detailed explanation of 
Holmes's methods. They also serve as 
counterweights making the books easier 
to read. When Watson showed signs of 
information overload ("Enough, 
Holmes! I can absorb no more."), 
Holmes usually suggests a diversion, a 
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night at the opera or a cold partridge 
and a bottle of Montrachet. 11le com­
mentaries act like such a diversion for 
the reader. 

One disappointing feature of the 
books is the chronicles in them are 
almost identical, so if you read one of 
the books, the second one's ruined. Af­
ter all, without the chronicles, these arc 
just books on programming. However, 
reading the books together can give you 
some insights into how Pascal stacks up 
against Basic. 

Another problem a novice might en­
counter is getting the Basic programs to 

u ••• the commentaries lack 
the stylistic charm of the 

chronicles, but are 
invaluable in giving 

a detailed explanation 
of Holmes' methods." 

work. 1be authors spend a lot of ink ex­
plainina the idea behind "pretty­
writing" -properly spacing the de­
ments of a program to make it easy to 
read and understand-but ignore "user 
friendliness." For example, in the pro­
gram for encipherina messqes, you are 
told "enter messase characters ... 1 put 
in the entire messaae only to have the 
program bomb-only one letter could 
be enciphered at a time. 

Can you start with zero knowledge 
about these programming languages 
and become proflcient in them from 
reading these books? No. I had some 
background in Basic and none in Pascal 
when I started reading the books. I 
found my Basic knowledge necessary to 
handle the later chapters in the Basic 
book. After reading the Pascal book, I 
stiU did not feel proficient in the 
language. 

So without prior knowledge of one of 
these languages, you could find these 
books-despite their clever approach to 
the subject-heavy sledding. Before 
you pick them up, you should have been 
puttering in the languages for awhile or 
taken a short course in the fundamen­
tals, preferably the latter. There is no 
substitute for thinking when it comes to 
programming, Ledgard and Singer 
noted in their books. The same may be 
true of classroom teaching. • 

.... CVI"!!r COitrol, AIPNt ktY. Scroll int. rtiChint IAHNH OCitfitiOft, 

.CO.tiiOIS incliCitiOI of 1 int no., cursor IIOiitioa, ild .nd of fi lt. 
•Inwrt/~1~ ChiriCWr to tftd Of NrltrUh. Instrt/ct.ltte I iftt or biOCII. 
.. IOCII coor. Block .ow. Globll find. ea.rftltd I&:II cUll storiH. 
~rtiil/a.ll\f YVft to diSk or Ullt.loid illd instrt fr011 disll or ~. 
4Urw diU fi Its Cin bt PrOCtssed .. ith nxt CO.ncl, Edit AS:II hsiC fi Its. 
~/lc.r c.. Printon. Priltout seNrltft liat it 118rtst 110rd. 
.,rintout Of UKifitd I iMS to SPtCifitd SNCint, Mr9ift5, I illt lft!tl\. 
.CO.trol Of PrinWf •ith control chlriCttrs. HNdtrs. P.w lt"'th control. 

*ORDERING INFORMATION 
taSeld S29. 95 •I us S3.. for hind I i 11t to:----) F~ SOfblirt 
Chick or ftontJ ordtr iC~. 191 Woburn St. 

For ftodtl I or III J2K or 8 Disll or T~~~t 
Rtidint. Pfus. 11867 

., ,. (617> 962-«fiil 

~~, SIMSIM. INC. 
214 North Main St .• Natick. MA 01760 U.S.A. 

(Lakewood Office Park : Junction of Route 9 4 27) 

NEC Spinwriten 7700 and 3500 
Letter-quality leader 

Serial77xx list price . ............ . ... .. . .. S3085 .00 
SIMSIM's price •.• •.. • ..•...........•...• $2390.00 
Serial 35xx list price .. .. . . .. . .. .. . .... . . .. S2290.00 
SIMSIM's price . . . . . • . . . . . . . • . . . ...•..• $1775.00 

Two new models just mtroduced 
X Low<ost 3510 and for IBM personal computer. 3350 

CaU for price.s (DmlNJ irrquiria inviUdj 

IN COMPUTER SYSTEMS 

I-30CU43-4090 In Masudnuetts : CaD oollect (617) 655-6415 



OMNITERM 
The ULTIMATE TRS-80 

Terminal Package 
Wllat Is OMNITERM? 

OMNITERM is a professional communications 
package for the TRS-80that allows you to easily 
communicate and transfer files or programs 
with almost any other computer. We've never 
found a computer that OMNITERM can't work 
with. It's a complete package because it in­
cludes not only the terminal program itself. but 
also conversion utilities. a text edltar. special 
configuration Illes. serious documentation and 
serious support. 

Wily do I need It? 
You need OMNITERM if you need to communicate 
efficiently with many different computers. or if 
you want to customize your TRS-801or use with 
one particular computer. You need OMNITERM to 
SOLVE your communications problems once and 
lor all. 

Wllat do I get? 
The OMNITERM package includes the OM Ill TERM 
terminal program. lour conversion utilities. a 
text editor. and setting fi les lor use with popular 
computers such as CompuServe. the Source. 
and Dow Jones -just as samples of what you 
can do for the computer you want to work with. 
The package includes six programs. seven data 
files. and real documentation: a ?&page manual 
that has been called '1he belt In the Industry." And 
OMNITERM comes with real user support. We 
can be reached via CompuServe. Source. phone. 
or mail to promptly answer your questions 
about using OMNITERM. 

What do I need to use OMNIHRM? 
A Model I or Model Ill TRS-80. at least 321< of 
memory. one disk. and the RS-232 interlace. or 
Microconnection modem.OMNITERM works with 
all ROMs and DOSes. and will work with your 
special keyboard drivers. 

Wllat will It do? 
OMIIITERM allows you to translate any char­
acter going to any device: printer. screen. disk. 
keyboard. or communications line. giving you 
complete control and allowing you to redefine 
the character sets of all devices. It will let you 
transfer data. and run your printer while con­
nected tor a record of everything that happens. 
OMNITERM can reformat your screen so that 80. 
32. or 40 column lines are easy to read and look 
neat on your TRS.80 screen. It even lets you get 
on remote computers with just one keystroke' 
The program lets you send special characters. 
echo characters. count UART errors. configure 
your UART. send True Breaks and use lower 
case. It accepts VIDEOTEX codes. giving you lull 
cursor centro!. It will even let you review text that 
has scrolled off the screen! Best of all. OMIII· 
TERM wilt save a special file with all your 
changes so you can quickly use OMIIITERM lor 
any one of many different computers by loading 
the proper file. It's easy to use since it's menu 
driven. and gives you a lull status display so 
you can examine and change everything. 
"'OMNITERM has my vote as the top TRS-80 
terminal program available today" Kilobaud 
Microcomputing. June 1981. pages 1& 19. 
OMNITERM is S95 (plus shipping if COO) Call lor 
24 hour shipment. Manual alone S15. applied 
toward complete package. Visa. M /C. and COD 
accepted. MA residents add 5% tax. Dealer 
inquiries invited. 
Also IYIIflble OMIIIHRM for the TRS.80 
Model II end IBM perso1111 computer. 
Contact LIIMibervl! Systelftl for detllls. 

llnclbergh Br-tama 
41 Fairhill Road, Holden, MA 01520 

(617) 852-0233 .-135 

Sow~ 1CA818 ~ llll10267 TRS-1! ~a·· oll llij Corp 
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**** 
Lisp 
Supersofl 
P.O. Box 1628 
Champai~n. II. 61820 
SIOO disk 
S75 cassette 

**** 
lJOLISP 
Far West Systems and Software 
P.O. Box 3301 
Eu~ene , OR 97403 
St09 

by Bruce Powel Dou~lass 

L isp stands for list processor. 
Lisp is the language of choice in ar­

tificial-intelligence programming, be­
cause of its flexibility, power. and abi li­
ty to work with symbolic expressions. 
The two Lisps reviewed here are good 
implementations of the language; they 
do, however, take different approaches. 

Lisp 

Supersoft's Lisp is not a "tiny" Lisp, 
but a complete version allowing full re­
cursion. It has a PROG construct to al­
low using sequential types of programs 
written in Lisp. Lisp runs in 16K wi th 
cassette systems and supports single­
precision, floating-point arithmetic and 
functions. It uses the Basic ROM rou­
tines to do this, which accounts for con­
siderable reduction in the size of the 
Lisp interpreter. 

The manual is fairly good. It is not a 
tutorial on Lisp, but does describe the 
Supersoft implementatio n well. It 
lacks an index, but does have a table of 
contents and a list of relevant refer­
ences. It assumes li tt le programming 
expertise on the part of the user ot her 
than a little fam iliarity with Lisp. 

The language itself is easy to use. A 
Trace debugging facilit y is provided so 
you can trace a function's execution . 
Also, a symbolic-differentia tion pro­
gram is supplied, as well as a Taylor­
series expansion program. These allow 
easy entry of mathematical expressions 
and generate the derivat ives or Taylor 
series, respect ively. 

The package provides a few abilit ies 
beyond normal Lisp packages. The Ba­
sic transcendental functions (such as 

SIN, COS, ATN, and LOG) are sup­
ported. Explode and Implode, func­
tions not supported by lJOLISP, are 
supported . PEEK and POKE are also 
available in Supersoft Lisp, as is 
LPR INT. TRS-80 graphics commands 
are not supported . 

Disk 1/ 0 is provided so that you can 
load or save functions and programs to 
or from disk. The fi les are saved in 
ASCII format, so you can edit them 
with a text editor. Generally, for long 
programs, it is easier to create and edit 
them with a text editor rather than us­
ing the Lisp environment. You can 
save property lists of atoms as well as 
functions and atoms. Tape users use 
CLOAD and CSA VE, and disk users 
use Load and Save; disk users can also 
ki ll disk files from wi thin Lisp. 

Edit, a Lisp editor, lets you modify 
exist ing Lisp functions. To use it , load 
it from disk (with the command 
(LOAD '(EDIT / LSP)) ) or from tape 
((CLOAD) ). You enter the editor with 
the command (EDIT FN), \vhere FN is 
some existing Lisp function. You can 
add to the editor by using it to edi t it­
self. Some of the abilities of the editor 
include moving across or down (into) a 
list, going to the top of the list, insert­
ing text, replacing text, setting break­
points, pri nting the entire function, 
and deleting an item. For simple edit­
ing, Edit works fine , but for extensive 
editing you should use a full -screen 
editor. Incidentally, you can use The 
Alternative Source's KBE for this pur­
pose and have a fu ll-screen editor 
within the Lisp environment. 

Supersoft Lisp is an excellent Lisp 
for beginners and advanced program­
mers. It is easy to use, and many 
TRS-80 functions and floating-point 
routines are supported, adding to its 
flexibility. 

UOLISP 
UOLISP is not quite as complete an 

implementation as Supersoft's Lisp, 
but it has other attractions. UOLISP 
runs in a minimum of 16K, although 
32K or 48K is recommended. The ex­
tras that come in the UOLISP package 
include a Lisp interpreter, a Lisp com­
piler, the Meta language writing sys­
tem, an RLisp compiler, a Trace func­
tion , and a small Lisp editor. UOLISP 
does not support floating-point 
numbers. 

The manual is not as easy to read as 
Supersoft's manual. If you are not an 



Finally, a Spelling Checker that can SPELL! 

Electric 
TM 

80 M;aocompuang, 9/ 82 ~ 

• FASTandACCURATE - Nootherspelling chec ke~r ~ 
comes close! ~~ 

• IN TEGRA TED - Proofs a nd corrects from ! ~ 
within all these po pular word processing ~.6 
progra ms: Scripsit. Newscript . Lazy Writer. 
Electric Pencil, S uperscript. a nd CopyA rt. 

• SMA RT - Finds a nd d isplays correct spellings insta ntly - no more clumsy dict iona ries! 
• H YPHENATES a utoma tically - inserts d iscretiona ry hyphens with 100% acc uracy. (opt ional) 
• COMPLETE - One step proofing system with integra ted G ra mma tical and Hyphenat ion 

feat ures. (o ptiona l) 

No other program can claim even one of these features. 

EASY T O USE: Type your text using any of a number of 
popula r word processing programs. When you are done, h it 
t he appropriate key, and ELECTRIC WEBSTER proof· 
reads your docu ment, displaying misspellings and ty pos 
on the screen . 

Then . Correcting Elect ric Webster can disp lay each error 
separately, requesting you to enter the corr ect spellings for 
each . You are given the options of displaying errors in 
context. adding words to ELECTRIC WEBST ER's 50,000 
word dict ionary. or even display ing the dictionary to find 
the correct spelling. If you think you know the correct 
s pelling, Elect ric Webster will verify it for you. 

Finally, Electric Webster CORRECTS YOUR T EXT. 
automatically inserts discretionary HYPHENS (optional), 
and points out GRAMMATICALerrors (optiona l), a ll wi th 
remarkable speed! 

LOW PRICES: Standard Electric Webster is avai lable for 
$89.50 (TRS-8Q1M Model I & III , or Apple™) or $149.50 
(CP / M™. TRS-80™ Model II a nd all others.) The optiona l 
Correcting Featur e can be added at any time ($60) as can 
Hyphena t ion ($50) and Grammatical ($40). During the 
closing months of 1982only, we are offering 6 W/ P integra­
tion programs FREE (reg. $35 each) with the purchase of 
Correcting Electric Webster. 

The Ultima te PROOFING SYSTEM 

REVIEWS OF MIC ROPROOF (EW's predecessor): 

"There is simply no finer program available . 
Creative Compu ting. March 1982 

"This is a very useful product and s hould be obtained by anyo ne 
who uses a word processor." 
80 Microcomputing. August 1981 

"The summa ry review of this program? One word - Excellent." 
Computronics. September 1981 

" In a comparat ive review of proofreading programs twith smaller 
dictionaries) MIC ROPROOF was found to be considera bly fas ter 
tha n all t he others. when tested agains t a 400 word sample 
document. '" 
BYTE Magazine. November 1981 

'"A 1500 word document took 26 seconds to load. process and proof 
... it is very friendly a nd a ny prson a ble to use a word processinl'( 
program can master it in moments." 
Info World. J a nuary 1982 

" By far , the most capable a nd efficient of these spell ing checker 
programs." 
Microcomputing. J une 1982 

AND NOW ELECTRIC WE BSTER: 

'" Actually, Electri c Webster is faster than its predecessor !Micro· 
proof) . .. and spelling corrections a re immedia tely verified 
against the dictionary before being accepted . .... 
Microcomputing, June 1982 

" Electric Webster is t he Cadi lla c of vocabulary programs." 
80 Microcomputinlf. September 1982 

CORNUCOPIA SOFTWARE 
Post Ofice Box 6111 Alba ny, California 94706 • (415) 524-8098 
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experienced Lisp user, it will be very 
difficult to get through. It does sport 
an index, but lacks a table of contents. 

UOLISP supports a large subset of 
Lisp functions. It does not, however, 
support Explode, Implode, or Expand. 
TRS-80 graphics are supported. 

Disk 1/ 0 supports the standard 
ASCII Lisp source-code format file, 
similar to that used by Supersoft and a 
Fast Load format since it contains a 
compiler in addition to the interpreter. 
This kind of file loads and saves more 
quickly, it takes up less space in memo­
ry and on disk, and executes signifi­
cantly faster. 

The compiler requires UOLISP to 
be resident to run the compiled pro­
grams and is easy to use. 

LAP stands for Lisp Assembly pro­
gram, and is a Z80 assembler resident 
with the interpreter. It allows you to 
enter Z80 op-codes (which are slightly 
different for this assembler than for 
the standard assembler since TDL 
mnemonics are used), and these codes 
will be assembled into a function. This 
is useful for creating functions that 
must run quickly. 

One of the nice features about 
UOLISP is that it contains an RLISP 
parser. RLISP is a cortex syntax for 

**** 
Quest 
Aardvark-SO 
2352 S. Commerce 
Walled Lake, Ml48088 
Color Computer, 16K 
$14.95 cassette 

by Beth Ann Norman 

Quest is an adventure game written in 
Basic. Your goal is to travel 

through the lands of Alesia to Moor­
lock's citadel and, ultimately, defeat the 
forces of evil within. What makes Quest 
unique is that it's different every time 
you play it. It also makes good use of 
the Color Computer's graphics. 

The game starts with the computer 
drawing a randomized map of Alesia. 
Certain features of the map are always 
the same; a river always runs straight 
across the middle of the screen, and 
Moorlock 's citadel is always in the low­
er right corner. Also, two cities one on 
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Lisp, and was created by A . C. Hearn 
in 1973. Lots of people are intimidated 
by the strange appearance of Lisp pro­
grams, and RLISP provides Lisp with 
a more understandable syntax. It con­
tains a parser that reads in RLISP syn­
tax and parses the expressions into Lisp 
format , and then passes it over to Lisp 
to evaluate. It is easy to move back and 
forth between RLISP and Lisp. 

than most , and beginners should be able 
to get through it with a minimum of 
work. RLISP is a useful addition to this 
package. 

Another addition to UOLISP is the 
Little Meta Translator Writing System, 
or Meta. It also sits on top of the Lisp 
interpreter. The intended use for Meta 
in the UOLISP package is for language­
design experimentation. Meta supports 
BNF-like syntax, recursive-descent 

~==============t parsing schemes, lexical primitives, pat­
tern-directed code generation, and syn-

usupersoft 's Lisp 
is not a ~tiny, Lisp, 

but a complete version 
allowing full recursion. " 

tax-error message generation . Examples 
are given, and a calculator-like language 
is implemented before your very eyes. If 
you've ever wanted a simple way to 
translate Fortran into Basic or Pascal 
into PL/ C , this is the proper environ­
ment. A separate manual accompanies 

1------------------i Meta. Lisp is the ideal language envi ­

RLISP is a structured language with 
If. .. Then, Do ... While, and For con­
structs. The For construct lets you per­
form actions for each element in a list, 
as well as the standard FOR i : = I :2 
DO. The syntax is FOR EACH i IN X 
DO ... , where X is the list. RLISP 
functions can be compiled by the com­
piler as they are read in. The manual's 
chapter on RLISP is more readable 

each side of the river, a mountain range, 
and a swamp are always present, al­
though randomly placed. Your charac­
ter is represented by a colon and is 
placed randomly at the beginning of 
each game somewhere in the upper half 
of the screen. 

The bottom of the screen is the com­
mand line. Your major commands, 
with which you answer the "What now, 
Sire?" prompt, are: N, E, W, and S for 
the directions, M for redrawing the 
map, I for taking inventory of your pos­
sessions, and U for when you wish to 
use an item. There are other commands 
for special situations. For example, you 
might meet a band of well-armed ogres; 
The computer asks you if you want to 
attack, run, or be friendly. You reply by 
giving the frrst letter of your choice. 

You start each adventure with 10 
loyal companions. Your object is to 
gather the men, weapons, armor, and 
food capable of defeating the forces at 
the citadel. You gain men and money 
by fighting or corning to terms with 
bands of ogres, wizards, pilgrims and 

ronment for writing such a translator, 
and UOLISP is greatly enhanced by in­
cluding it. 

UOLISP lacks floating point and a 
few Lisp functions, but is fairly com­
plete and easy to use, once you figure 
out how. It also features a function 
compiler, the LAP assembler, RLISP, 
and the Meta Translator system. If you 
have experience in Lisp and like to ex­
periment, UOLISP is a great choice. • 

soldiers. You can also find money 
in caves, ruins, castles, and towers. 
All are randomly placed with each new 
game, and do not appear on the screen 
until you approach them while explor­
ing Alesia. You can also buy food, ar­
mor, and weapons at the marketplace in 
each city. 

You will need certain items to gain 
entrance to many places. For instance, 
when you find a cave, the computer 
draws a picture of the entrance and tells 
you, "You're at a cave. It's too dark to 
see! What now, Sire?" Your response 
might be to type in U for a listing of 
everything your men are carrying to see 
if you've brought a light source along. 
If you have, use it to enter the cave. You 
then are given the choice of searching or 
leaving. 

I' ll give you a hint: It you don't find 
anything at frrst, keep searching-you 
will fmd something eventually, even if 
it's a band of soldiers. If you re-enter a 
building after having removed rhe goods, 
though, you won't find anything new. 

When you buy needed items in the 
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REVIEWS 

marketplaces, you find that the list of food, attack the citadel. You wiU find it survivors each party has. You can fight, 
what is on sale is randomized and difficult to defeat Moorlock's forces run, or come to terms whenever a fight 
changes with each visit. Some items unless you have a certain item, which of has been stopped. If you run, your foes 
have many uses, and there's one that I course I cannot reveal. The display for a may catch you, and just because you 
still haven't figured out. One of the fun- fight (either at the citadel or with any- want to come to terms doesn 't mean 
niest parts of the game is haggling with that they will . 
the merchants. If you kill all your enemies in a fight 

A realistic feature of the game is the ''Once you have crossed outside the citadel, salvage their equip-
weight system used. Each man can carry 

the river and you've 
ment. If you come to terms, some will 

only 100 pounds. The computer keeps join you, bringing equipment, food, 
track of the total weight of your items gathered what you and money. If all your men are killed, 
(plate mail-50 pounds, broadsword-

consider to be enough 
of course, the game ends. 

10 pounds, and so on) and compares it Quest is a wonderful, well-thought-
to the amount your men can carry. If men, weapons, armor, out game. It is a terrific game for begin-
the total is too high, you must drop ning adventurers, because there are no 
items until the weight is acceptable. You and food, attack the sudden unreasonable ways to lose. For 
cannot ignore these warnings, since you citadel. " example, if you are losing men in a 
will be unable to move until enough rna- fight, you can always try running away. 
terial has been left behind. You can save a game on tape at any 

When you think you've found or one you encounter) lists everchanging point (as long as the "What now, 
bought everything you can in the upper tallies of your men, weapons, experi- Sire?" prompt is on the screen), and 
half of the map, you' re ready to cross ence level , luck, and survivors, against return to it later. Quest is also fairly 
the river. Beware traveler; your men theirs. To stop the fight, hit the space short for an adventure-playable in two 
can't swim! bar when you think your luck number is to five hours. Since the game is different 

Once you have crossed the river and higher than your opponent 's, although every time, you are not likely to lose in-
you've gathered what you consider to this is just one factor in deciding the terest in it the first time you defeat the 
be enough men, weapons, armor, and outcome. You can next see how many forces of evil. • 

LDLDR LD~PlJTER%STS:;-YES, ~a=-th~pecial First Edition o-f : 
COLOR LOAD 801 Send me cassettes 

NOW YOU CAN ENJOY THE EASE 
AND CONVENIENCE OF LOAD 80 
CASSEI"I ES WITH 

LOAD 80 
And to start you off right, we're offering a Special First Edition of 
COLOR LOAD 80-"The Best of '82." All the best color pro­
grams from the 1982 issues of 80 MICRO at the very special price 
of $14 .97 plus $1.50 shipping and handling. 

To order your Special First Edition COLOR LOAD 80 cas­
sette, fill out the coupon or call toll free : 

1-800-258-54 73 
Order one for yourself and one for a friend. Perfect for holiday 
gift-giving. 

COLOR LOAD 80 will be offcn..-d on a quarterly 
basis (sec March ·83 80 MICRO for details.) 

Color LOAD 80 os manu factured by Instant Software Inc .. a sub· 
sodoary o f Wayne Green Inc .. 80 Pone 51 .. Peterborough, NH 03•58. 
There os no warranty e•pressed or omploed I hal COLOR LOAD SO wolf 
do anylhulg otner than save you typmg. 
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LSI Soft-view CRT 
Langley-St. Qair Instrumentation 
Systems Inc. 
132 West 24tb St. 
New York, NY 10011 
$80-$100 

by Dave Smith 

Remember the night you worked into 
the wee hours coding and debug­

ging that super adventure on your 
TRS-80? Or the time you had to tum 
out that 30-page, end-of-the-year report 
with your word processor? Remember 
how tired your eyes became? 

The reason for such fatigue stems 
from the cathode ray tube (CRT) Tandy 
uses in the manufacture of the TRS-80. 
It is basically a tv-type picture tube on 
which the display strobes 60 times per 
second. The screen is coated with rapid­
decay white phosphors that fade quick­
ly and are re-excited upon the next 
strobe, causing a repeated fading and 

brightening. The LSI Soft-view CRT 
combats this problem. 

These replacement CRTs are avail­
able with either a slow-decay green 
phosphor or a medium-decay amber 
(orange) phosphor. The medium­
decay phosphors fade at a rate nearly 
100 times slower than the white phos­
phors. For this review I used the am­
ber display CRT. 

The CRT comes with an eight-page 
installation instruction booklet . All the 
appropriate warnings regarding health, 
safety, and the invalidation of the Tan­
dy warranty are prominently displayed 
in the booklet. There is also a handy list 
of the tools needed if you plan to do 
your own installation. (The alternative 
is to rely on your local computer center 
or tv repair shop for the installation.) 

The instructions include fully de­
tailed, step-by-step procedures, loca­
tions and types of screws to be en­
countered, colors of wires to be 
unplugged, and so on. They do not 
include any pictures or diagrams, but 
are very easy to follow just the same. 

NISS~ .. 

REVIEWS 

The hardest part of the installation is 
accepting the recommended one-hour 
wait following turning the power on be­
fore making further internal adjust­
ments. (My installation required only 
one such adjustment.) 

Finally, the moment of truth. It gave 
me a real lift to stand back and look at 
the familiar grey case with the totally 
unfamiliar amber letters and numbers 
on the screen. It took some time for my 
audiences' ooohing and aahing to sub­
side, but I managed eventually to get 
down to some dispassionate assessment 
of performance. 

The amber phosphors do not glow 
with the same intensity as the white. 
(I was later informed that they are 
only 42 percent as efficient in their light­
emitting properties.) Therefore, I spent 
some time adjusting and readjusting the 
brightness and contrast controls for ac­
ceptable character clarity. In addition, 
the new CRT features both the double­
dark leaded glass (standard) and the 
anti-glare surface (optional), further re­
ducing the brightness of the screen. The 

Your Source of Business Planning 
and Forecasting Software 

NISSCASTTM 
NISSCASf is a sophisticated financial 
program and the first forecasting 
software for personal computers that 
incorporates seasonal adjustments. The 
exceptional structure of NISSCAST 
allows you to perform seasonal adjust· 
menta on the historical data and view 
results with the graphla option. 

DEALEJl INQUIIUES INvrn:D 

PERSONAL COMPUfER 
SOITWARE SUPPORT SERVICE 
NISS offers one full year of support 
service for each program acquired from 
the company. This unique service pro­
vides you with direct access to the NISS 
staff of professionals who will courte­
ously help solve software problems on 
your personal computer. Support ser­
vice agreements are also available for 
business planning and forecasting pro­
grams acquired through other sources. 

TOLL FREE HOTLINE 
Call NISS now at 1-800-525-SOFf for 
your free software catalog and for Infor­
mation on our unique support service. 
You won't be left " friendless" once you 
license software from NISS. 

NISS supports Its software when It is 
used on the TRS-80 Model 11 personal 
computer. 
Maximize your productivity and profit 
from a relationship with NISS. 

NISS is a retiJie..-d trademark of National lntepated 
Software Servict!O, Inc. 
Apple l1 plus Is a trademark of Apple Computer. tnc. 
IBM Parsonal Computar Ia a trademark of lntarnt· 
tional Bushw .. Macluoeo. Inc 
~ Model II Is a trademark of The Tandy Cor­
porabon 

1-800-525-SOFT NATIONAL INTECJRATEO aOFTWARE SERVICES, INC. 

8800 East Arapahoe Road, Englewood, Colorado. 80112 ....5, In Colorado (303) 694-1994 
MC 
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Convert toe 
and Save. 

Unprecedented Sale for Model Ill Owners. Call for Details. 

The Trouble with TRS·DOS. 
1\lthough TR~ [)()~ r-.. an t:'xcrllent opt:'ratrng system. rt 
ha-.. one maJor drsad\antagt• When compared \\tth CP \I. 
TR~ DOS locks you tnto a lt1mted and pos-.rbl\ dead·t·nd 
cour"t' \\'hen you art:' ready to upgrade to a nr'' computer. 
tl is likt>l y that nont· of your present software\\ ill run on 
tht' Ill'\\ rnach11 e :\11 of tht· tinw and motH'\ \fill h;l\t' 
investrd in TR:-, UOS software will be lost. · · 

CP/M for the TRS-80. 
lon\t'r1tng It CP \1 offer-. tht T RS-RO o\\ rwr many ad,·an 
tages. The TRS HO rmnwdratt h ber1 nw ... 1 apablt f run 
nmg I\\ rce thf' s"ft,,an· 11f am 1 I her 1 •n putt·r 111 tht: 
market Pt>rhap.., lli<Jrt' rmp· rtantl). lf> \1 pt'llll lts soft 
\\illt' por1abrltt\ l ' nltkt TRS DOS pro gr,w..;.ll' \I pr·o 
g1.tms urn be drrt•rtl\ tlan-..ferrt'd to \•1Ur lt:'\1 c• rnputt'r 
Tht• sanngs rn ttmt ancl soft\\art ro-..t .... ran be qutte .;rg 
n1ficant CP \I cor1\ rrston lCill rasrh pa\ for th elf \\ rth the 
llHlllt'\ "'I\ ed on ollt' or two ..;oft\\ are purchast•s The ..,oorwr 
\llll C<lll\ er1 to CP .\I. tilt' more you -..tand to sa\ t' 

CP/ M Acquires Unprecedented Support. 
(ht•r the p;r...t n·ar ;r number 1f po\\t'rfUILompelttor-.. 
ha\t' mtrodun·d lit'\\' nHno<.'IHnputer-.. \lost pt·<~ple "ill 
rnstanth n•cognrzt· the nanws ,f \erro\, IB\1. lie" if'tt 
Packard. I>rgtt,tl bpnpnH·nt and Zt·nrth T lw japane-..e 
llllll p<rnres. Sorl\. \ EC. ~an\o. ·n,shrba and Shar p. ar <: 
t·qualh \\I'll kr:m' P If •gt·ther these ron palllt'" h.t\ e com· 
mtttt·d o\'t' r a brllror d•,llar-.. to l'll!l,pete l'ffettl\eh rr. the 
mrno markl't. I R~ XO "" 111'1' ... hould bt· ;m .trt' that e\l·n· 
om· of tht·-.e cor par It''- h;r... t ho-.l'll Cl' \1 i1 •I th1·rr ... tari 
dare! operatrng "Y"'tt•rn . Cht·r •ht u \Itt'' \t ,rrs tht'"t' 
com pan it·-..\\ ill 't•llmriiH•ll'- ol Ll' \I lot'· putt·l .... l on-.rd 
l'ttng tht·'-t' fact .... rt ,.., clt'ar that Ll' \I , ... tht "Pl'ratrng 
-. \-..1\'111 • .r tht• tlltllll' 

Apple and Commodore OHer CP/M. 
l r <1 lt'Ct' llt prt''" t'lltlfl'rt llCt' tilt' -\pp l l •I''PUkr 
l'olllJMil\ ... t;rtt·d. "Tiw largt·'t lll'talll'd b.N Cl' \I ... y-..tem 
111 th t· world tod.t\ I' till' .\ppll' II \\llh th1 ZXO tare! ft<•ll 
.\lrnosoft · In a n·n·nt full pagt .rd 111 tht· \\ all ~trt•t·t 
j 1 1rnal . . -\pple ann"unced CP \I i1 r tht• .\ pplt· III. 
l 1 mmodor t'. r d 1'-tllg to bt' left ht'hlncl ha ... rt'cent ly 
<lll llll ll l\Ct'd tht'n "Emu lator" -..t•rtt'" of t'lllltput t•r -; that ..;up 
por1 Cl' \1. '( hen· art't'\t' llllllnor-.. that thl' Ill'\\ 'Iimth 16 
"rll supp• r1 a\ t•r:-;lon 11f ll' \I 

Plan Ahead. 
The Omrkr on "\tapper" offer~ the rdeal step to upgradin~ 
to a nrwer. more ptm erful computer. W rth the .. ~1apj)er. · 
vour TRS 80 can run both CP M progrc~ms and TRS DOS. 
\\'1 th CP \I. vou can butld a soft\\art.' hbran that's fullv 
rompatrble ,\rth the ne\\e .,;t CP \I busme'is computer~ 
:\II of the tune and mo!H'\ 'ou spend on selertrng. pur· 
chasrng. and lear nrng CP \1 ..;oft ware can be consrdered 
anrme-..tment in the future. In add ttion, your old TRS-80 
ran gam a nf'\\ Iea-..e on life as a fully compatible back-up 
unrt. Con-..rder all the..;e pornts carefull y. The Omikron 
" \\'1 rks' package offe r-.. the be..,l solution for protectin~ 
~ourul\estment rn thr TRS HO B\ choosmg the "\\'orks.' 
\ 'Ott Call rurcha-..e a ":\!apper" and aJ-.,o reCl'IH' 0\W $ 1.000 
worth o top quality CP ~1 software. \'alue. l ' trht). per· 
formann· Omrkron offer-.. \ou more than e\·er before. 

COUGAR ... Omikron's Users Group. 
C P \1 ha" c1 " 'a\ s been the -.,tandard for busme-..s and pro 
!t'-.-.ronal ust· Thr..; mar kl't ha..; always demanded hrgh 
qualrtv and hrgh pt>rformanu The hrgh pnces for CP \1 
pllogr;mr-.. rt'flect the addttronal effort requrred to dt>\f.'lop 
to/HI ralrt \' soft\\ art' product.; Tc, help our custom('ls afford 
C ' \1 ... oit\\are. Omikron ha-.. formed Cougar. our officral 
user..; group.'( hrough Cougar. Omi kron can purchase 
software product ~ mlar~e \'IIIU nll'. Thr-.. allows us to offer 
our cu-..t(llllt'rs ..;orne of thr br<;t CP .\-1 soft ware 1n the 
mdu-..tn at grea tlv n·du<.:ed pnces. 

Omikron Puts It All Together. 
Omrkron has sold mort•l.P \I comer..; ions than all of our 
com Jwtrtors combrned. Om1kron was the frrsl rn the mar· 
kct "tth a CP \l conver-,ron Omrkron has contrn ued to 
lead tlw market for one ..;unple reason- our total commit 
ment to our customt'r-.. . Onh Omrkron offer -.. a "Works" 
typt' rn tr·Kiuctory package. On!\ Omrkron has a "Cougar" 
tv pt• tN·r-.. group for long tem1 sa\'lngs. Our hard'' ar<' ha~ 
ah'"' " been des1grwd wtth relrabrlity first. Our soft ware 
is \\e ll de..;rgned. cornplett'. and bug frt>e Our techn ical 
hot lrne assrsts thos(' '' rth problems. Frnall;. ou1 exchange 
polrn ha-.. t>nabled our customers to upgrade to our nr\\ 
cl t•s rgns for much le-..s than the cost to ne\v customers. 
\\ 'hen vou buy from Omr kr on. you buy from a company 
\\ rth a pre \'en record of dedrcation and sucn•ss. 

OMIKRON Products thot set Precedents 
1127 Hearst Street Berkeley (A 94702 (415) 845 8013 

TRS 80rM Rod1o Shock, Tandy Corporatio n Wordstar"" M•cro Pro CBASIC II . CP/M r>~. D1g ot a l Research 
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benefit of the leaded glass is the reduc- the color and of the absence of flicker 
tion of x-ray emissions from the screen. "/ became accustomed and glare until forced to use a standard 

My initial reaction was very favor- to the subdued amber machine. Having used the amber CRT, 
able, but included a twi.nae of ~ I found the black-and-white screen 
pointment, since I had been expectina screen very quickly." harsh and discomforting. 
an amber duplication of the white pbos- If you use your TRS-80 frequently or 

phor screen. It was only after using the ~--------------1 for extended periods at a sin&le sitting, 
computer for an extended time that I the improved viewing comfon and 
fully appreciated the pleasure of fa- tomed to the subdued amber screen very health features of these replacement 
tiaue-free viewina. I became accur quickly, tending to be unconscious of CRTs are very much worth the price.• 

**** 
FED File Editor for LDOS 
GaiKdc Software Inc. 
11520 N . Port WIShington 
Mequon, WI 53092 
$40~ 

by Charles p. Kniaht 

128-byte display mode are me name, mode, and then press S foUowed by 
relative byte under cursor, decimal and enter. By requiring that enter be pressed 
hex values of that byte, drive number, here, mistakes are more difficult to 
record number within the me, and the make and much easier to correct. 
last command entered. There are three commands for 

Graphics are not displayed and are searching through the me (the whole 
represented by a graphic block instead file, not just the displayed sector like 
of the usual period-a great help when most zap utilities). The C command 
dealing with files that contain both peri- searches through the file for an ASCII 
ods and graphics. I think a major im- string up to 15 bytes long in the 256-byte 
provement would be an optional graph- display mode or 30 bytes long in the 

FED is a file editor designed to run ics ASCII display, though. You can 128-byte display mode. The search 
only under the LOOS operating begins at the present cursor position and 

system. It is a unique concept in zap 1-------------~ searches the rest of the file. Unlike 
programs in that it operates on the file many such features in other utilities, if 
level only, rather than the track/sector ''The usual file the string searched for falls across sector 
level. It is a great improvement over the modifications are boundaries, FED still finds it correctly. 
usual zap program. The F command performs the above 

File level only does not mean that available plus much search for a string of hex bytes up to six 
files like DIRISYS and BOOT / SYS characters long if in the 256-byte display 
cannot be examined; they must be ex- more. You can modify mode, or up to 30 characters if in the 
amined as a file rather than as a group in hexidecimal 128-byte mode. 
of sectors. BOOT / SYS, for example, is The L command, unlike any I' ve seen 

or ASCII. " a me of five sectors beginning at track before, searches for a load address, and 
0, sector 0. If it is accessed as a me, it if found, positions the cursor over the 
isn' t necessary to know where it is on byte that loads at that address. This 
the disk. The password must be sup- modify graphics by entering the appr~ search starts at the beginning of the file 
plied. If you don't know it, RSOL TOFF priate hex character, but you can't view and continues until the end is reached. 
gives you access to any flle anywhere your changes directly by looking in the The G command can be used after 
under LDOS. Because ofthis approach, ASCII column. any one of the above three commands 
many advanced features are available The usual file modifications are to go to the next occurrence of that 
and you can perform functions that available plus much more. You can byte, string, or load address in the file. 
would be difficult if you had to know modify in hexadecimal or ASCII, or if The D command prints the entire file 
which sectors on the disk contained you want to know what the character to the line printer. If the printer is off­
the file. under the cursor is in binary, press the line, FED waits until it is ready or until 

There are two display modes: One is equal key ( =) and it is immediately dis- the break key is pressed. The format 
a standard 256-byte mode with the played at the lower right of t.he screen. prints three sectors of information on a 
ASCII display on the left instead of the The binary representation should page. FED performs its own pagina­
usual right, and the other is an extended display the value under the cursor all the tion, so if you have a printer filter resi-
128-byte mode with the ASCII across time in the 128-byte mode, as there is dent for output formatting, you might 
the top of the screen, the hex in the enough room on the screen; however, want to disable it to prevent conflict. 
center, and plenty of space for other in- this is not a serious drawback. The output is well formatted and 
formation (where the cursor is, name of If you want to know where a byte will thoughtfully arranged. 
file being worked on, hex and decimal load into memory, press M and the load The P command sends the current 
value of byte under cursor, and so on). address of that byte will be displayed. edit buffer to the printer rather than 

Pressing the T key toggles between This is useful particularly when convert- the entire ftle, while the 0 command 
these two display modes. The latter is ing X-type patches to D type. If" you outputs a top-of-form character 
particularly nice for modifying ASCII wantto save the modified file, you must (CHRS( 12)) to the printer. This is a 
files. Also available on the video in the press the break key to exit the modify clear example of programming that 
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keeps the user in mind. Another exam­
ple of this is the Enter command. Sim­
ply pressing the enter key displays a 
menu of available commands and their 
functions. 

For machine-language programmers, 
the Z command jumps from load block 
to load block within the file. The cursor 
must be on the type byte (usually 01) 
when the key is pressed. FED then finds 
and positions the cursor over the type 
byte of the next load module. This is 
very handy for working out patches to 
someone else's code when you don't 

Bounceoids 
Cornsoft Group Inc. 
6008 N. Keystone Ave. 
Indianapolis, IN 46220 
Model I or Ill 
S1S.95 cassette 
S19.95 disk 

by Mark E. Renne 

The scenario for Bounceoids is a 
familiar one. You move your ship, 

located in the middle of the screen, by 
using a joystick or keyboard control. 
Your mission is to destroy the large, 
floating space boulders surrounding 
your ship before they destroy you. This 
game, however, is not another version 
of asteroids. 

have the source. 
When you are done editing the file, 

you can press E and enter to exit FED, 
or N, enter, and the file name of 
another flle to be worked on. During 
the entering of any command, if you 
change your mind or make a mistake, 
simply press the break key to abort the 
command sequence. To position the 
cursor to the beginning of the file or to 
itS end, press the BorE key. To position 
the cursor at the beginning of a partic­
ular logical record (sector when 
LRL = 256), press the R key followed 

the advanced alien fighter, there's 
more action ahead. At points directly 
north, south, east, and west, alien ar­
tillery posts appear. When playing in 
the lower skill levels they will wait a 
long time before firing at your ship, 
but as you move up in skill, they fire 
very rapidly. Your epitaph will be writ­
ten quickly if you're not fast on the fire 
button. 

Just for fun, there's also a wander­
ing alien who bounces around causing 
more problems for would-be starfleet 
heroes. With all these different bad 
guys running around, it's not easy to 
survive. Should you accumulate 10,000 
points a new ship is awarded . 

After 20,000 points you reach the 
real challenge of this arcade madness. 
A string of unique aliens descend from 

by the number of the logical record you 
want in hexadecimal. While editing, the 
arrow keys move the cursor and the 
semicolon and hyphen keys move the 
display forward or back one sector. 

For $40 you receive a disk-file editor 
that has capabilities you'll wonder how 
you got along without. I use mine al­
most daily and keep a copy on my 
working system disk so that it is always 
available to me. If you're an LOOS user 
and have a need to modify files at the 
disk-sector level, you should have this 
program in your library.• 

the upper-left corner and move across 
the screen, allowing you to gather extra 
bonus points. At this point you also 
change skill levels . 

Only the highest score is maintained 
on the system (and only until you turn 
off the power). You don't even get a 
chance to enter your initials . It does 
seem strange on a disk system that the 
top 10 scores aren't maintained . 

Ten levels of play are available for 
one or two players. Each player may 
start at a different level of play. For ex­
ample, player one may play at level 9 
(expert) while player two plays at level 
0 (beginner). 

This game is fast and sho uld pro­
vide the ardent arcader with enough 
action to provide a challenge and sore 
fingertips. • 

You can maneuver your ship in a t===============~============== variety of ways . The arrow keys, R, T, 
0, P, or a joystick can be used to turn 
the ship right or left, move it forward, 
or activate the shields. The shields pro­
tect the ship in the event a boulder gets 
too close. 

Unlike an asteroid-type game, you 
cannot penetrate the boundaries of the 
screen. Boulders bounce off the walls of 
the screen and ricochet at 90-degree 
angles. Boulders form groups of four or 
more and move in unison. The groups 
can become very large at higher skill 
levels and form a straight line that 
crosses the entire screen. 

If these groups of boulders aren't 
enough to throw you, a snake-like 
creature periodically appears from the 
side of the screen to confront you. In 
the higher levels, this multi-segmented 
creature becomes so long it is almost 
impossible to destroy. 

If this still isn't enough trouble for 
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**** 
The Disk Doctor 
Superior Graphic Software 
406 Uttle Mountain Road 
Waynesville, NC 28786 
Color Computer 
$49.95 

by John Steiner 

The Disk Doctor is a Basic program 
that assists in the reconstruction of a 

damaged Color Computer disk file. 
To ensure the integrity of your files, 

the Disk Doctor manual starts off with 
this advice: Check files for accuracy by 
using the Verify On command before 
saving a file or program. Use Field com­
mands from Basic, rather than from 
within a program. Keep your fingers, 

coffee, nail files, and so on away from 
the head opening on your disks. Don't 
put disks on top of your monitor or 
drive unit. The magnetic fields gener­
ated by these devices make quick work 
of your files. Back up anything you 
think is important, and do it often. 

Another hint given by the Disk Doc­
tor is to put a write-protect tab on any 
disk any time you receive an 110 error . 
Write-protecting a disk keeps the allo­
cation table from becoming garbled and 
assists you in the reconstruction of the 
disk. The disk files that are still intact 
can be transferred to another prefor­
matted disk using the Copy command. 

Regardless of what the Color Com­
puter disk manual says, Copy will work 
on a single-drive system; just enter 
COPY "FILENAME/ EXT". You are 
prompted when to change disks, just as 



• 3 display formats: Sl/64/ 85 
columns x 24 lines 

• True lower case characters 
• User-friendly full-screen 

editor 
• Right justification 
• Easy hyphenation 
• Drives any printer 
• Embedded format and 

control codes 
• Runs in 16K, 32K, or 64K 
• Menu-driven disk and 

cassette I I 0 
• No hardware modifications 

required 

'IJH. ORI(,I'\ -\I . 
Simply stated, Telewriter is the most powerful 
word processor you can buy for the TRS-80 
Color Computer. The original Telewriter has 
received rave reviews in every major Color 
Computer and TRS-80 magazine, as well as 
enthusiastic praise from thousands of satisfied 
owners. And rightly so . 

The standard Color Computer display of 32 
characters by 16 lines without lower case is 
simply inadequate for serious word processing. 
The checkerboard leuers and tiny lines give you 
no feel for how your writing looks or reads. 
Telewriter gives the Color Computer a 51 
column by 24 line screen display with true 
lower case characters. So a Telewriter screen 
looks like a printed page, with a good chunk of 
text on screen at one time . In fact, more on 
screen text than you'd get with Apple II , Atari , 
Tl , Vic or TRS-80 Model Ill. 

On top of that. the sophisticated Telewriter 
full-screen editor is so simple to use , it makes 
writing fun . With single-leuer mnemonic 
commands. and menu-driven 1/ 0 and 
formauing, Telewriter surpasses all others for 
user friendliness and pure power. 

Telewriter's chain printing feature means that 
the size of your text is never limited by the 
amount of memory you have, and Telewriter's 
advanced cassetle handler gives you a powerful 
word processor without the major additional 
cost of a disk. 

... one of the best programs for the Color 
Computer I have seen ... 

- Color Computer News, Jan. 1982 

H.l .t . \\ Rll t:R-64 
But now we've added more power to 
Telewriter. Not just bells and whistles. but 
major features that give you total control over 
your writing. We call this new supercharged 
version Telewriter-64. For two reasons. 

64K C0:\1PATIRU. 
Telewriter-64 runs fully in any Color Computer 
- 16K , 32K, or 64K, with or without Extended 
Basic, with disk or casseue or both . It 
automatically configures itself to take optimum 
advantage of a ll available memory. That means 
that when you upgrade your memory, the 
Telewriter-64 text buffer grows accordingly. In 
a 64K casseue based system, for example, you 
get about 40K of memory to store text. So you 
don't need disk o r FLEX to put all your 64K 
to work immediately. 

Bes ides the original 51 column screen, 
Telewriter-64 now gives you 2 additional high­
density displays: 64 x 24 and 85 x 24!! Both 
high density modes provide all the standard 
Telewriter editing capabilities, and you can 
switch instantly to any of the 3 formats with a 
single control key command. 
The 51 x 24 display is clear and crisp on the 
screen . The two high density modes are more 
crowded and less easily readable, but they are 
perfect for showing you the exact layout of 
your printed page, all on the screen at one 
time. Compare this with cumbersome 
"windows" that show you only fragments at a 
time and don't even allow editing. 

RICU I .It STit'I('ATIO'\ & 
U\ PUt.'\ ArlO'\ 

One outstanding advantage of the full -width 
screen display is that you can now set the 
screen width to match the width of your 
printed page, so that "what you see is what 
you get." This makes exact alignment of 
columns possible and it makes hyphenation 
simple. 
Since short lines are the reason for the large 
spaces often found in standard right justified 
text, and since hyphenation is the most 
effective way to eliminate short lines, 
Telewriter-64 can now promise you some of the 
best looking right justification you can get on 
the Color Computer. 

Printing and formatting: Drives any printer 
(lPVII / VIIJ, DMP-100/ 200, Epson, Okidata, 
Centronics, NEC, C. h o h. Smith-Corona, 
Termine!. e tc). 

Embedded control codes give full dynamic access to 
intelligent printer features like: underlining, 
subscript, superscript, va riable font and type size, do t· 
graphics. etc. 

Dynamic (embedded) format contro ls for : top, 
bottom, and l<ft margins; line length , lines per paae. 
line spacing, new page, change page numbering, 
conditional new page, enable/ disable justificatio n . 

Menu-driven co ntrol of these parameters, as well a s: 
pause at page bottom. page numbering, baud rate (so 
you can run your printer at top speed), and Epson 
font. "Typewriter" feature sends typed lines direc tly 
to your print<r, and Direct mode sends control codes 
right from the keyboard. Special Epson driver 
simplifies usc with MX-80. 

Supports single and multi-line headers and automatic 
centering . Print o r save all o r any section o f the text 
buffer. C hain print any number of files from casselle 
or disk . 

Fik and 1/ 0 Features: ASCII format files ­
create and edit BASIC, Assembly, Pascal , and C 
proarams. Smart Terminal files ( for uploading or 
downloading), even text fi les from o ther word 
processors. Compatible with spelling checkers (like 
Spell 'n Fix). 

Cassene verify command for sure saves. Cassene auto­
retry means you type a load command only once no 
matter where you are in th(' tape.' . 

Read in . sa ve, partia l sa ve. and append files with d isk 
and / or cassel!<. For d isk: print d irectory with free 
space to screen or printe r. kill and rename files, set 
default drive. Easily customized to the number of 
drives in the syste m. 

Edilin& features: Fast, full -screen editor with 
wo rdwrap. block copy, block move. block d<lete, line 
delete, global search and replace (or delete). wild ca rd 
search. fast auto-repeat cursor, fast scrolling, cursor 
up, down, right. left . begin line , end line, top of text. 
bono m o f text; page forward. page backward, align 
text. tabs, choice o f buff or green background. 
complrte error protection, line counter, word counaer. 
space left. current file name, default drive in effect, 
set line length on screen . 

Insert or delete text a nywhere on the scrern witho ut 
changing "modes." Th is fast " free-form" ed itor 
provides maximum case of use. Everything you do 
appears immediately on the screen in front o f you. 
Commands require only a single key o r a single key 
p lus CLEAR. 

.. . truly a state of the art word pr<X'essor ... 
au/standing in every respect. 

- The RAI NBOW. Ja n. 1982 

PROH·:ssiO'\AL 
\\ORD PROCt:ssi'\G 

You can no longer afford to be without the 
power and efficiency word processing brings to 
everything you write. The TRS-80 Color 
Computer is the lowest priced micro with the 
capability for serious word processing. And 
only Telewriter-64 fully unleashes that 
capability. 
Telewriter-64 costs S49.95 on casseue. S59.95 
on disk. and comes complete with over 70 
pages of well-wriuen documentat ion. (The step­
by-step tutorial will have your writing with 
Telewriter-64 in a maHer of minutes.) 
To order, send check or money order to: 

Cognitec 
704 Nob Ave . 
Del Mar , CA 92014 .-121 

Or check your local software store. If you have 
questions, or would like to o rder by Visa o r 
Mastercard, call us at (714) 755-1258 
(weekdays . 8AM -4PM PST). Dealer inquiries 
invited . 
(A.dd S2 for shipp mg. Call fomiam add 69Je staiC' 1a..-. . Allo,., 2 
wttks for sxrsonal chtd:s. Sc:nd srlf -addrn~ stamped 
en,·r loJ)( for Tc:kwritC'r re..,)c-v..·s from CCN. RAINBOW, 
80-~hcro, 80--U .S. TeiC'wruer o wners: ~nd SASE or call for 
mformauon on upgradin1 10 TC'Iewulcr-64. Tekwntt'r · 
compatible spcllmg Ch('{'ker (Spell 'n F1x) and Smart Terminal 
program tColorcom/ E) aho 3\a&lablt' . Call or \o\ r&lt' for more 
mformal ion .) 
Apple- II &sa trademark of Apple- Compute-r . Inc.; Ala r• •s a 
uademark of Alari, Inc .. T RS-80 IS a tradema rk of Tand) 
Corp; MX-80 ss a trademark of Epson Amerk a. Inc 
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in the Backup command. Any Basic, 
ASCII, or binary ftle can be copied. 
Unlike Backup, programs in memory 
are not affected. You can use Copy 
from within a program, but you may 
have to switch disks often if the pro­
gram is in memory or the me is large. 

If you used the write-protect tab 
when you first received an 110 error, 
you only need to reconstruct that me 
containing the error. The Disk Doctor 
reads the allocation table and displays 
the locations of the files on the disk. A 
single file is easy to locate from the 
table. Just makeacopyofthetablethat 
contains me-continuation information. 
If you have a printer, the documenta­
tion tells you how to make the program 
print the table or any program output 
on your printer. 

Once you have this information, you 
can check the contents of any sector on 
the disk. The Disk Doctor transfers the 
file to graphics memory one sector at a 
time. When the file transfer is complete, 
install a formatted disk, and the menu­
driven program transfers the file from 
graphics memory into a new disk file . 

Reconstructing an entire disk involves 
a little more work, especially if the allo­
cation table has been destroyed. The 
Disk Doctor lets you reconstruct any 
ftle type including machine-language 

***** 
LCA~7~A ..... 
Mitro Tedlnbl Produds Inc. 
114 W. Kalina Ave. 
Mesa, AZ 15202 
$75 
$25 Mldition8l cll8nlc:ter aenerator 
ROMs 

by Srott L. Norman 

The Color Computer is maturing; we 
are beginning to see hardware add­

ons similar to those introduced for the 
Model I. One such useful device that 
improves the appearance of text on the 
video screen is the LCA-47 Lowercase 
Adapter. 

The LCA-47 is a small printed circuit 
board that plugs into the socket normal­
ly occupied by the Color Computer's 
MC6847 video display generator lC~ the 
IC, in turn, plugs into the LCA-47. 

In an unmodified Color Computer, 
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programs. 
The Doctor also contains a feature 

useful for good disks. If you locate the 
beginning of a binary me and read the 
fU"St sector, you are given the start, end, 
and execute addresses. I recommend 
using the program on good binary ftles 
so you can find and store this in forma-

disk, you get a back-up of the Disk Doc­
tor and a Packer program. Packer, a 
binary routine, removes excess spaces 
from any Basic program to make the 
program run faster. On the crashed 
disk, data and graphics files are in­
cluded to demonstrate how they can be 
reconstructed. It takes very little time to 
learn the reconstruction process, if you 

~===========~ do the assigned homework. The home­
work is an overview of the disk-alloca-

uThe author has included 
a crashed disk with 
your program disk. 
If you . . . reconstruct 

the crashed disk, 
you get a back-up 

of the Disk Doctor . .. , 

tion information in the Color Comput­
er's disk operating manual. 

I found one bug when I tried to trans­
fer a large file. If the file you are trans­
ferring is larger than the eight graphic 
pages allocated (about 12K), the me 
must be recreated in parts. If you forget 
where you are and continue the transfer 
past the eighth page, you will overwrite 
the beginning of the Doctor and the 
program crashes. The only recovery is 

t---------------t to reload the program and begin again. 

tion should you ever need to reconstruct. 
Disk Doctor's written documentation 

is minimal, but the eight pages are 
packed with information on recon­
structing a crashed disk and preven­
tative care. 

The author has included a crashed 
disk with your program disk . If you 
successfully reconstruct the crashed 

the 6847 uses its own circuitry to form 
and synchronize the video pulses that 
produce characters on the display. 
Lowercase letters are not included in the 
repertoire of this internal circuitry. 
When the LCA-47 is in place, the 6847 
has access to an externally defined char­
acter set -in particular, one that is con­
tained in a fast bipolar ROM. This set is 
then displayed by all programs that nor­
malty call upon the 6847 to perform its 
duties-the LCA-47 is invisible to such 
programs. However, Telewriter, Color­
term, and the like (packages that use the 
CC's high-resolution graphic modes to 
defme new character sets) are unaffect­
ed, since they effectivdy bypass the 
6847 anyway. 

Installation of the LCA-47 requires 
that the Color Computer case and RF 
shield be opened, though, so all the 
usual precautions about the 90-day war­
ranty apply. 

There arc only a couple of other 
things that should be mentioned. One is 
the possibility that your Color Com-

You will not encounter this bug very 
often (few files are longer than l2K) and 
a little care on your part easily avoids 
the problem. 

The Disk Doctor teaches you disk 
anatomy as well as preventative medical 
information, allowing your disk files to 
lead long and fulfilJing lives. I feel safer 
when creating important files and pro­
grams having the Doctor " on call ."• 

puler will have its 6847 soldered into the 
motherboard, rather than socketed. 
(This was the case with some of the ear­
ly machines.) Recognizing the diffiCUl­
ties inherent in unsoldering a ~pin IC, 
Micro Technical Products offers a re­
fund to purchasers who meet this par­
ticular stumbling block; they also de­
scribe the procedure for sacrificing the 
IC and piggybacking the LCA-47 on the 
remains of the connecting pins. You 
must buy a new 6847 to make the com­
puter operational, of course. 

The only other problem likely to arise 
is mechanical interference with a partic­
ular dectrolytic capacitor on the Revi­
sion E motherboards. There are actually 
two versions of the LCA-47 available; 
one has a clearance hole for this 
component. 

Open the computer's case and RF 
shield before ordering. If the 6847 is 
soldered in place, you may want to re­
think the whole affair; if nor, check for 
a small tubular electrolytic mounted 
vertically behind the 6847. If it's there, 



Words are not enough. 

-
Experience goes beyond words. We believe adven· 

-tures should too. The Asylum Series Is Med Systems' 
premiere line of 3-D graphics adventures for the 
TRS-80 and IBM personal computers. What is an 
Asylum? An Asylum is a real-time simulation that 
takes place in a building with 1500 locations. Both are 
inhabited by crazed inmates, sadistic guards, and evil 
doctors. Your goal? ESCAPE! 

Our 3·D graphics are recognized throughout the in· 
dustry for their machine-language speed and clarity. 
Hallways recede into the screen as though you are ac· 
tually there. Doors open and close. Beds, desks, and 
other inmates are drawn on the screen. Instantaneously! 

Asylums understand complete sen· 
tences, not just choppy one and two word 

61..,~cornmands. Sentences like "Drop every· 
ing on the desk except the matches" are 

nterpreted and acted on Ins tantly. Fur· 
ther, the command "VOCABULARY'' will 
show you the entire dictionary, eliminat· 
ing the need to second·guess program de· 
signers you have never met. 

But don't t21ke our word for it. See the 
reviews in '80 Mlcrocompuling {Feb. 1981, 
Aug. 1981, May 1982). And remember, 
Med Systems offers to refund your money 
if you aren't satisfied. Just return the 
game within 14 days of receipt. 

Although Asylum II is the sequel to 
Asylum I, you need not have played one to 
play the other. Asylum I and Asylum II re· 
quire at least 16K of RAM, and are avail· 
able on t21pe or disk (please specify). Hint 
sheets are available for each Asylum for 
$1.00. 

lum I 
lo.-.r~'rt 
~....,.'-41 (cassette or diskette) $19.95 

lum II 
(cassette or diskette) $19.95 

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

MID 5 EMS SOFTWARE ~83 
P. 0 . BOX 3558 CHAPEL HILL, NC 27 514 
TO ORDER, CALL 1-800-334-5470 

Or see your dealer. 



BAUDTHOUSE 
COMPUTER PRODUCTS 

950 Scott Lake Road 
Pontiac, MI 48054 

FANTASTIC GAME SALE 
for 

December 

GREAT FOR CHRISTMAS GIVDIG! 
ORDER :'\OW!!! 

FORBIDDEN PLANET 
FORBIDDEI'\ CITY 
HYPER LIGHT PATROL 
DEFIAt'\CE 

disk 337.95 
disk 37.91'i 
disk 17.95 
disk 22.91'i 

PANIK disk 22.91'i 
PANIK cassette 17.95 

ALSO 
HOW ABOUT THESE SPE<:IALS~ 

DDS 375.00 
(disk download system, smart terminal) 

OFT 24.91'i 
(direct file transfer utility) 
COWR OFT cassette 19.95 
•New for color 

MULTIDOS 
OOSPLl S 
OlJTHOl'SE 
CYBORG cassette 
CYBORG disk 
COLOR LASER COMMA:'\0 
COWR SPACEWAR 
COWR SCARF!'tiAN 

. WELCO!'t1E 

99.91'i 
129.95 

19.91'i 
19.95 
24.91'i 
10.95 
21.95 
19.95 

VISA/MASTERCARD/CIIECKS/COD 

All Software orders subject to 33.00 
shipping and handling 

313-683-8388 Order l.lne 
313-682·9660 Info Line 
313-683-1')()76 Data Line 
MI residents add 4% sales tax 
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advise the vendor when ordering so he 
can supply you with the right board. 

The LCA-47's manual is excellent, 
and gives detailed instructions for re­
moving the 6847 and installing the plug­
in board. The procedure isn't very dif­
ficult, but you should be cautious. 
Work slowly and carefully. When the 
board and IC are installed, you may 
find that one corner of the RF shield 
can no longer be pressed down as far as 
the others. I have never observed any in­
crease in RF interference due to the 
misfit. 

The LCA-47 board contains a pair 
of DIP switches, one to enable or dis­
able the whole unit and another to 
reverse the foreground and background 
colors. The normal operation mode 
gives dark characters on a light 
background, which is very readable. If 
you prefer the reverse, just flip the 
switch. It is inconvenient to open the 
computer's case to operate the switches, 
so instructions are included for connect­
ing outboard switches for remote 
operation. Once the unit is set up and 
enabled, the Color Computer's key­
board works in the usual fashion. 

The LCA-47's output looks very fine 
indeed. Someone at Micro Technical 
Products has paid a lot of attention to 
the typographical aspects of the video 
display. You might expect that the 
lowercase characters would be good 
looking with real descenders, and so 
they are. 

What comes as a pleasant surprise is 
the uppercase character set. A number 
of subtle and not-so-subtle changes 
have been made, with the result being 
improved readability over that of the 
Color Basic characters. For example, 
the letter 0 is now oval instead of rec­
tangular; the numeral zero has a slash 
through it to avoid confusion. Upper­
case letters S, E, and F, among others, 
have been improved, and even some of 
the numerals and other symbols have 
been touched up. My elderly tv receiver 
now has a much easier time resolving 
the asterisk; it no longer resembles a 
fuzzy plus sign . 

Word Processing With the LCA-47 

These changes improve the reada­
bility of both source listings and text 
output of Basic programs. However, 
the real value of the LCA-47 lies in 
word processing. Users of Color Scrip­
sit, C.C. Writer, Super Color Writer, 

and other color word-processing pack­
ages can now enjoy video output that 
looks like the printed page. This eases 
the chores of proofreading and editing. 

The LCA-47 only solves the problem 
of character shape; line length and 
number of lines per screen are un­
changed from whatever is standard for 
a given program. The appearance of 
printed characters is unchanged as well, 
although you can get an accurate repro­
duction of the video display with a 
screen-print routine. In fact, one of the 
pieces of literature included with there­
view copy of the LCA-47 was an 
electronic-circuit diagram produced on 
a Line Printer VII. The diagram includ­
ed both uppercase and lowercase text 
and schematic symbols. 

Alternative Character Sets 

Since the LCA-47 uses a separate 
ROM to define the characters, anything 
that can be drawn within an appropriate 
area can be generated. The area within 
which the character must be defined is 
eight dots (video resolution elements) 
wide and 12 scan lines tall. At present 
you can purchase four character-gener­
ator ROMs from the manufacturer: the 
standard upper / lowercase furnished 
with the board, upper / lowercase with 
lowercase Greek letters, upper / lower­
case with thinline graphics and elec­
tronic symbols, and uppercase with 
selected Japanese katakana characters. 

In each case, the English letters are 
compatible with Basic programs, while 
the special symbols are accessed by 
POKEing appropriate values into the 
display RAM. A blank bipolar PROM 
is available if you want to do your own 
programming, and additional character 
sets are promised . Custom program­
ming is also available. 

In Summary 
The LCA-47 is a well-made product 

that is supported by the manufacturer. 
The instruction manual is also of high 
quality. 

It is interesting to speculate about 
possible enhancements. For example, I 
can imagine a larger board with at least 
two character generators, selectable by 
another DIP switch or from software. 

For the present, the LCA-47 makes 
the Color Computer a more finished 
product, and deserves the consideration 
of all Color Computer users engaged in 
text processing. • · 



• SMITH CORONA TPI 
• COMRITER CR-1 
• DAISYWRITER 2000 
• DIABLO 620/630 KSR 
• QUME SPRINT 9 KSR 

You won't believe it!!! 

l:bmmJ 
P I P CORPORATION 
PO BOX 3112 • HADOO.FIELD. 1U 08033 ., 264 

800-257-6170 in NJ ca//609-428-3900 

An exciting new game from the com­
,.,. pany that is setting the standards. 11...: Colorful, high scoring, fast action play 

with arcade quality sound effects. 
a • I High resolution, multi-colored charac­'1' ters on a black background. Smooth 

Q. 
accurate joystick control. Demonstra­
tion mode. Pause feature. 1 or 2 
players. 100% machine language. 
Requires 16K color computer with 

"' joysticks. 
~ Cassete - $29.95 Disc-$34.95 

Add $1 .50 for shipping; $3 outside U.S.; 4% tax 

0 
in Mich. VISA. Mastercard or Money order. 
Please allow 2 weeks for checks. I DEALER INQUIRIES INVITED 

-' -,ntracolor 
0 COMMUNICATIONS 

SETTING THE STANDARDS v 6048 Horizon Drive, East Lansing, Ml 48823 

TRS 80 Colo< Compule< IS TM Ol Tandy CO<p ..-336 
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Hypergate Centurion 

**** 
Hyperpte Patrol 
Synerptic Solar Inc. 
Box 560595 
Miami, FL 33156 
16K 
Modell or Ill, cassette or disk 
$39.95 

by Mark E. Renne 

Synergistic has developed two very 
sophisticated space simulations that 

require only 16K and yet are stimulating 
to even the best space cadets. They pro­
pel you into a universe filled with mon­
sters, exploding asteroids, marauding 
pirates, and anxious allies. 

The games, which are sold together, 
are related to each other. In Hypergate 
Patrol, you are the captain of a small 
patrol vessel wandering through the gal­
axy at the command of the Hypergate 
Centurion. In Hypergate Centurion, 
you control several Hypergate Patrol 

nine quadrants, and five galaxies make 
up your patrol universe. The galaxies 
are all joined in the center by a Hyper­
gate. By entering the Hypergate at dif­
ferent angles, you can travel from one 
galaxy to another. For example, if 
you're in the Androm galaxy and re­
ceive a distress call from the Solan 
galaxy, enter the Hypergate at a 238 -
274 degree angle. Your destination will 
be Solan. 

Your performance is rated on a 
merit-demerit system. Killing the bad 
guys rates five merits while killing a 
friend rates five demerits. You need a 
ratio of seven to one to survive. The 
game is played in real time and you 
must complete your mission within a 
specified amount of cycles. 

Although the program is written 
mostly in Basic, it moves quickly and 
features SO different aliens. At any giv­
en time a certain alliance will be the ene­
my of the guild and you must destroy 
any of that alliance's warships. Also, 
you must destroy pirates and monsters. 
Beware, though; pirates might be dis­
guised as other ships and are only dis­
covered by interrogation. 

The video display is divided into 

seven sections, providing all the vital 
information. Your ship features a varie­
ty of weapons, and a call to the Hyper­
gate Centurion is always possible in a 
tight spot. 

Hypergate Centurion is a machine­
language, multi-level, space simulation 
of the highest degree. You are buried 
deep within an asteroid and control IS 
quadrants of space. You have a fleet of 
five seekers in the hangar bay, ready to 
be dispatched with any of five different 
orders. 

As each object enters your jurisdic­
tional area it is assigned a number. You 
can scan the area in four different 
ways-area, quadrant, tactical, or in­
terrogation. This gives a variety of mag­
nification and types of information de­
pending on the scan. 

Documentation for these two games 
consists of 45 pages of instructions in 
the form of an operations manual full 
of Centurion secrets. These are not 
arcade-type games, but simulations re­
quiring skiU, logic, and mental exper­
tise. Even though they require only 
l6K, they are flrst class and offer a 
challenge that won't be mastered in one 
sitting.• 

ships and a plasma weapon that spans ~=============~============== the universe. The inhabitants of both 1-
games are identical, but the strategy is 
very different. 

Hypergate Patrol is a program writ­
ten in Basic with machi~language sub­
routines. Each galaxy is comprised of 

**** 
Date-0-BIR Calendar 
Custom Software Engineering 

---------------1 807 Minutemen Causeway 
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Cocoa Beach, FL 32931 
Color Computer 
$19.95 disk 
$16.95 cassette 

by Scott L. Norman 

Keeping a calendar is a worthwhile 
task for any home or business com­

puter. Date-0-Base is an inexpensive 
program that turns the Color Computer 
into an electronic datebook able to 
search and display short memos previ­
ously stored for a particular date. It also 
includes a calendar-page display mode 
that takes advantage of the Color Com­
puter's high-resolution graphics 
capabilities. 

Date-0-Base, or OOB, is available 
for cassette and disk systems; disks are 
best for the ftle handling this type of 
program requires. I reviewed disk 
OOB, intended for a 32K system with a 

single drive. 
The program comes on tape, so your 

first task is to copy it onto a blank disk. 
There isn ' t much to this, since OOB is 
written in Basic: just CLOAD and save. 
When the program is flrst run, two 
ASCII files called MEMO/ IND and 
MEMO/ CAL are automatically creat­
ed. These expand as the calendar fills 
with memos. A disk can hold more than 
4,000 one-line memos of up to 28 
characters each. There are restrictions, 
though: no more than 12 memos for 
any single day, no more than 300 for 
any month. This should be more than 
adequate for any household or small of­
fice. The program even allows multiple 
lines for complicated messages. 

Although OOB's date-computation 
routine can handle any day of any 
month between the years 1700 and 
2099, the program will probably be used 
for events in the near future. The input 
routines have been fine-tuned a bit; any 
year in the 20th century can be specified 
by giving its last two digits. Months can 
be specified by a number from 1-12 or 
by a three-letter abbreviation. The 
months, days, and years required as in-



put must be separated by commas. 
When 008 is run (you have to enter 

the Run command twice when first start­
ing a session), a master menu contain­
ing six options presents itself. This is 
home base; you can get back to it by hit­
ting enter once or twice. Here are the 
details of operation: 
• Option 0, End, must be used for all 
normal exits from 008. Besides being 
used at the end of a session, you should 
select Option 0 after you have entered a 
series of memos that you will later want 
to search . It closes the disk files and car­
ries out other housekeeping chores. It 
also terminates the program and returns 
Basic's OK prompt, so that an addi­
tional Run command is necessary to get 
back into action. 

I found this to be the only tricky 
aspect of 008's operation. I forgot to 
use Option 0 a few times, and wiped out 
some test files before I could check out 
the rest of the system. 
• Option I, Display Month, prompts 
you for a month and year, and then 
draws and numbers the appropriate 
calendar page using high-resolution 
graphics. You can enter memos for any 
day during the chosen month by typing 
in the date. The numbers you type will 
not show on the screen, but hitting enter 
causes the display to switch to a text 
screen that does show the date, together 
with 12 numbered lines for memos. You 
are then prompted for a memo number. 
When you have finished your entries, a 
null line (the enter key by itself) returns 
the calendar display. Now, however, 
the box for the date in question contains 
a reminder spot for each memo. When 
you have finished your month's entries, 
another null line gets the master 
menu back. 

The data on any given page can be 
changed by overwriting. A memo can 
be deleted by specifying its number and 
entering a null line. This is fine for in­
dividual deletions, but there are easier 
methods for handling blocks of data. 

It is possible to get a printout of the 
calendar display, but this requires an 
external screen-print routine-Radio 
Shack's, for instance, or one sold by 
Custom Software themselves. 
eOption 2, Display/ Change Memos, 
bypasses Option I 's calendar-drawing 
routine and saves some time. Option 2 
lets you specify a date and jump right to 
the text screen. The entry, modification, 
and deletion of memos proceeds just as 
for Option I. 

REVIEWS 

"Date-0-Base . . . fills 
a genume 
need at a 

reasonable price.,, 

• Option 3, Search Memos, displays or 
prints memos falling within a specified 
period of time. You can read all the 
memos, or use keywords and search 
logic to restrict the output. 

When you select Option 3, you are 
first prompted for start and finish dates 
for the search interval. Next, specify the 
search logic: AND, OR, or ALL. ALL 
bypasses the use of keywords and out­
puts everything found in the interval. 
Both AND and OR allow you to specify 
up to 10 keywords. The AND option 
only displays memos containing all of 
the keywords, while OR selects memos 
containing any one of them. If you are 
interested in only one keyword, either 
option will do. 
• Option 4, Delete Memos, is a global 
delete function, eliminating all the data 
for a specified interval. The minimum 
interval is one month; both starting and 
finishing dates must be specified in 
MM/ YY format, but you can specify 
the same month for both. 008 is a 
friendly program, and gives you a last 
chance by asking if you are sure before 
actually deleting memos. 

Option 4 provides an alternative to 
the one-memo-at-a-time deletion 
capability of Options I and 2. You can 
also use Disk Basic's Kill command 
to eliminate the MEMO/ IND and 
MEMO/ CAL files. Of course, this 
wipes out everything but the original 
008 program itself. 
• Option 5, Date Computation, em­
ploys 008's date-computation routine 
to compute the elapsed time between 
two specified dates. The output takes 
four forms: days, weeks/ days, months/ 
days, and years/ months/ days. There is 
one quirk: The first two display modes 
takes account of February 29 for leap 
years, while the last two do not (unless 
the elapsed time is less than one month). 

Date-0-Base has quickly become a 
member of my Color Computer's as­
sortment of household programs. It is 
easy to use (provided that you remem­
ber Option 0), and fills a genuine need 
at a reasonable price. If you can live 
with the short memos imposed by the 
program, it can do a good job for you. • 

If you use a Word 
Processor, you need 

(JRAMMATiJ{ . 

Beyond Spelling Checking 
Grammatik can find over 15 
different kinds of common errors 
missed by simple spelling 
checkers alone, including 
punctuation and capitalization 
errors, overworked and wordy 
phrases, and many others. Use 
Grammatik with Aspen Software's 
spelling checker Proofreader, 
featuring the Random House 
Dictionary®, or with your current 
spelling checker for a complete 
document proofreading system. 

Read what the experts say: 
"The perfect complement to a 
spelling checker." 

Alan M•ller. Interface Age. 5182 

"A surprisingly last and easy tool lor 
analyzing writing style and 
punctuation." 

Bob Louden. lnfoWor ld, 12/81 

"Anyone Involved with word 
processing In any way Is encouraged 
to get this excellent program." 

A A w .c.ks. Computromcs. 6182 

"A dynamic tool tor comprehensive 
editing beyond spelling corrections." 

Dona Z Meolach. Interlace Age. 5182 

"A worthy and useful eddltlon to your 
word processing software." 

Stephen Kommel, Crearove Compullng. &182 

Works with CP/M®, 
IBM-PC®, TRS-80® 

Grammatlk $75.00 
Proofreader $50.00 

Order directly from Aspen 
Software, or see your local dealer. 
Specify your computer system 
configuration when ordering! 
Visa, Mastercard accepted. 

Random House •s 1 reg•slered trademark of Ranoom 
HouM. Inc Other reg•slered trademarks CP/M O•g•tal 
RnNrch .. TRS-80· Tandy Corp .. IBM IBM .. 
Proofreader. Grammaltk Aspen Software Co 

Aspen Software Co. 
P.O. Box 339 To1eras. NM 87059 

(505) 28t·1~ "65 

80 Micro, December 1982 • 61 



REVIEWS 

* * * Y2 

Drive Control Unit 
Optronics Technology 
2990 Atlantic Ave. 
Penfield , NY 14526 
$39.95, assembled 
$29.95, kit 

by David DuPuy 

I t has long bothered me that my eight ­
inch disks continue to spin in the 

drive after I have accessed the files I 
need. The wear on the disk drive, and 
shortening the life o f the floppy disk, 
seems unnecessary. 

Now, eight-inch drive systems can be 
adapted to turn the drives off when they 
are not needed (see New Products, Mi­
crocomputing, May 1982, page 140). 
Optronics Technology's Drive Control 
Unit (DCU) is avai lable assembled and 
tested , or in kit form. The DC U can be 
installed in existing eight-inch drive en­
closures with a minimum o f effort. 

Concept and Features 

I ordered the Drive Control Unit in 
kit form from Optronics. A six-page 
manual, with two pages of drawings 
and diagrams and a photograph show­
ing how the unit mounts in the rear of 
an eight-inch Shugart drive comes with 
the kit. 

The DC U's concept is simple. The 
110 volts ac that is normally connected 
to the synchronous motor for rotating 
the disk is turned on or off by a triac 
mounted o n the Optronics DCU board. 
A trigger signal from the Shugart PC 
board controls the triac, so the comput­
er needs no extra wiring. The triac is 
opto-isolated from the logic, as you 
might expect. To minimize elect rical 
switching noise, the ac voltage turns on 
or off at zero crossing. To turn a second 
drive on and off, Optronics provides a 
second control input and a second out­
put. I could not test that option , since I 
have only one disk d rive. After you ac­
cess and release the drive (per no rmal 
operation before inserting the DCU in 
the ac line), the disk spins for about nine 
seconds after the LED goes out before 
shutting off. This nine-second interval 
can be changed when building the unit 
by changing one resistor . 

Construction 

The printed ci rcuit board is about 
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2 3/ 8 by 3 1/ 2 inches in size and comes 
predrilled. There are about 20 parts to 
mount on the PC board. The instruc­
tions are adequate, and no one who has 
any experience at the Heat hkit level 
should have any problems assembling 
the board . A drawing shows the place­
ment of parts to be mounted, and I 
found no ambiguities in the instructions. 

I do have a couple of suggestions for 
comments to be included in the next 
version. I saw no mention that parts 
mounted on the board should be bent 
parallel to the board (it is obvious that 
the triac sho uld be bent over); the board 
layout is arranged so that the capacit ors 
bend over to conserve vertical room, 
and the manual should mention this. 
Mechanical interference is possible be­
tween the molded nylon socket for ac 
input and the wires to the ac output 
socket. It would be simple to move the 
leads to the ac output socket 1/ 4 inch 
and avoid this problem. Also, the dia­
gram showing hookup to the trigger sig­
nal on the Shugart PC board doesn't 
look like the PC board on my Shugart 
801. Finally, a ltho ugh all necessary in­
formation has been included, the manu­
al could use a little more organizatio n. 

The manual slants toward wiring that 
conforms either to Shugart or Siemens 
drives . If you have either of these, every 
detai l you need to build and instaJI this 
device is in the manual. The manual 
makes clear those changes that have to 
be made for different types o f drives, 
and offers several options. A few extra 
components are included (signal diodes) 
in case you have a drive that requires 
slight wiring changes on the PC board . 

Installing the PC board in the Shu­
gart drive is easy. The molded nylon 
plugs included are identical to those 
used to connect 11 0 volts ac to the Shu­
gart drive motor, and this PC board is 
inserted in series in the 110-volt ac line. 
The molded nylon plugs are mo unted 
on the PC board so that the 110-volt 
leads support the board, and the cables 
in the drive need little rearrangement to 
accommodate the board. Five-volt and 
ground leads attach to the Shugart PC 
board, and the only o ther lead to con­
nect is the trigger signal , which also goes 
to the Shugart PC board. For the Shu­
gart drive, the manual instructs you to 
connect this lead to test point II (TP II) 
on the Shugart board. As I mentioned 
before, the diagram showing this con­
nection does not resemble my Shugart 

801 PC board. However, I located a pin 
marked II , and that evidently was the 
right connection, since the unit works as 
advertised. 

Performance 

Upon installation in my system (with 
a CCS disk controller and Shugart 801 
drive), the Drive Control Unit worked 
fine the first time witho ut fine tuning or 
troubleshooting. The lack of drive noise 
and continual disk spinning is a delight! 

I did experience a few problems. A 
disk-error message occasionally shows 
up when I first boot up my system, and 
typing B a second time (my mo nitor's 
command to boot from the disk) boots 
the system from the disk. The DCU 
manual recommends you lengthen the 
delay on the disk controller's HLD sig­
nal to about 360 ms. This did not solve 
the error message on boot-up, and I 
decided to leave the delay around 300 
ms. This particular error might not 
show up o n other systems. In the auto ­
boot mode, this problem did not occur, 
although I had to press reset after turn­
ing on the machine while the disk was 
running to boot the system . The manual 
gives suggestio ns fo r tro ubleshooting in 
case other d isk errors occur. 

I have one problem that was prob­
ably not anticipated by the designers, 
and that is because I'm using o nly o ne 
disk drive. In copying from o ne disk to 
another using a single-disk. fi le-transfer 
program , problems occur if the nine 
seconds expires before changing the 
disks. The erro r message " Drive A Not 
Ready" appears. Nothing serio us hap­
pens; you just have to reboot and try 
again . Switching disks within the nine­
second time limit is easy (you don 't have 
to rush) , and then the single-drive copy 
routine performs satisfactorily. You 
can lengthen the nine-second interval 
before turnoff if desired. 

Summary 

This product serves a needed func­
tion. The price is reasonable and the de­
vice works with no debugging. The 
disk-drive motor now shuts down nine 
seconds after being disengaged. Disk 
and drive wear has been greatly re­
duced. The unit mounts easily in the 
rear of a Shugart eight-inch d rive with­
out modification to the drive. You must 
solder three wires to the Shugart PC 
board to complete the insta lla tio n. The 
instructio n sheets are detailed eno ugh to 
guide even a novice. • 
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REVIEW DIGEST 
Understanding Computer Science, Roger S. Walker, 
Tandy/Radio Shack, Catalog ~2-1383, $2.95. 

"I picked up Understanding Computer Science while 
waiting in line at Radio Shack, and I couldn't put it down. 
... I'm convinced that it's a little-known treasure that belongs 
on any computer owner's bookshelf. This book is an inexpen­
sive overview of all the major areas of computing, written at a 
level that any interested person can understand, and the infor­
mation that it contains is perfectly packaged for home 
computerists." Compute, September, p. 100. 

Postman, Soft Sector Marketing, Garden City, Ml 48135, 
Modell or II, $125, $175 (form letter option), $225 (hard-disk 
version). 

" Postman fills a variety of small-business applications that 
require large mailing lists. It is written entirely in machine 
language and is menu-driven for simplicity ... . There is only 
one way to describe the performance of Postman : 
'Aawless!' " lnjoWorld, September 20, p. 47. 

Basic For Business, Douglas Hergert, Sybex Books, Berkeley, 
CA, $12.95. 

" Basic For Business is written for the businessperson who 
wants to know how and why a program works. It approaches 
the study of Basic from a businessperson's perspective; that is, 
it guides a reader through the development of several practical 
business programs, including a cost of goods sold inventory 
program, break-even point analysis, T -ledger accounts, 
depreciation, and basic statistical analysis programs." Per­
sonal Computing, October, p . 149.69. 

Master Control, Soft Sector Marketing, Garden City, MI 
48135, Color Computer, $24.95. 

"Alan Schwartz is to be congratulated on an innovative and 
highly useful program. It is written in machine language and 
from the first worked as the very brief, but adequate, instruc­
tions indicated .... The first few days living with Master Con­
trol the kids and I keyed in some programs ... Master Control 
makes that task much easier and faster ." Color Computer 
News, September, p. 29. 

Pro-80 Extended Basic, Pro-SO Systems, Cedar Falls, lA, 
Model II and 16, $195. 

" Pro-SO Basic does what it claims it can do: It expands the 
capabilities of Radio Shack's Basic interpreter. Before you 
buy, you should be aware that some of the features contain 
potential hazards, and the sort is not as fast as some I've seen. 
However, my overall recommendation is that the package is 
worth its price." two/sixteen, July-August, p . 16. 
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Big Things from Little Computers: A Layperson's Guide to 
Personal Computers, Dale Peterson, Prentice-Hall Inc ., 
Englewood Cliffs, NJ, $12.95. 

"Peterson discusses a variety of unique uses for personal 
computers in education, art, music and business, in the home, 
and by the physically handicapped .... It is clear that Big 
Things From Little Computers is not a how-to book, but 
rather a resource book of better personal computing ideas and 
applications that can be implemented with a little effort and 
imagination." Persona/ Computing, September, p. 156. 

MicroPHot, Tandy/ Radio Shack, Model I and lll , 32K disk 
format, $79.95. 

" The strengths of MicroPilot lie in its programming effi­
ciency for educational/interactive programming. With 
Micro Pilot you can ask a question, get an answer, evaluate the 
answer and appropriate feedback with three of four simple 
commands .... The features that make MicroPilot shine are 
its edit/run capability, its graphics, its sound generation 
capability, and its record keeping commands." Creative 
Computing, October, p. 34. 

The Tiny Compiler, Aardvark-SO, Walled Lake, Ml 48088, 
Color Computer, $24.95. 

" The name is appropriate because the Tiny Compiler does 
not pretend to be a sophisticated big-time compiler that will 
take whatever code you wish to write in Basic and generate 
machine-language instructions. Instead, and to the credit of 
Aardvark-SO which markets it, Tiny Compiler is billed as a 
limited compiler which, frankly, can speed up a lot of things 
that needed speeding up in the first place." The Rainbow, 
September, p. 89. 

Stellar Escort, Big Five Software, Van Nuys, CA 91409, 
Modell and lll, $95. 

; 

"Your job is to protect the defenseless craft you are towing 
from the vile Cretonians who are out to destroy it. It is to your 
advantage to protect your craft weU, because if it is destroyed 
the disruption of the force field immediately destroys your 
escort craft. ... As compared to other games on the market in 
this price range, you will definitely get your money's worth 
from this one." 80 U.S., October, p. 102. 

RAM Slam, DSL Computer Products, Dearborn, MI 48121, 
Color Computer, $49.95. 

"At $49.95 the RAM Slam upgrade kit from DSL Com­
puter Products is one of the least expensive kits of the 
'solderless' type I have seen advertised. . .. Not being the 
technical type I was very pleased to see how easy it was to 
upgrade to 32K ... " The Rainbow, September, p. 88. 
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SOFT BITS 

L ast December, I discussed bits and 
bytes. This month's column pro­

vides a short program that lets you ex­
amine the bits in the bytes of binary 
numbers. 

The Assembly program takes advan­
tage of a ROM routine. When the Basic 
interpreter encounters a USR function, 
it evaluates the function's argument. 
This sets the variable type flag at 
40AFH and leaves the type in the A reg­
ister. Therefore you need only access 
the A register to get the type, which also 
happens to be the number of bytes used 
to represent the number. 

The type flag for an integer is two; 
for a single-precision number, four; and 
for a double-precision number, eight. If 
the binary number is an integer or a 
single-precision number, the bytes r~ 
resenting the number are stored starting 
at 4121 H. A double-precision number is 
stored starting at 411 DH. Table I sum­
marizes this. 

The Assembly code that displays the 
bits on the screen's top row is shown in 
Program Listing 1. These bits are dis­
played as ones if they are on, zeros if 
they are off. To determine the number 
of bits, multiply the type by eight. A 
double-precision number uses the entire 
top row of 64 spaces to display its bits. 
The bits are displayed with the least sig­
nificant bit at print position 63 on the 
screen. The more significant bytes in a 

by Roger Fuller 

tialized to the memory address where 
the argument of the USR function was 
placed after evaluation by Basic. The 
CP 8 in line 1 SO allows the adjustment 
for double-precision numbers to be 
made in line 170. 

The DE register pair is used to point 
to the screen. 

:=:~~~~~~==~===~=::::=, In line 190 the #-bits-to-display 

Display 
bits 

from bytes 

counter is saved by the PUSH BC. Line 
200 loads a byte from the number. 
Next, a Call is made to the display bits 
subroutine. Here a bit mask is created in 
the C register by loading it with a one in 
line 280. 

The mask works by ANDing it with 
the target byte stored in A. If the bit in 
the mask and the bit in the target byte 
are not on, the result is zero. Since the 
AND instruction destroys the value of 
the A register, the value is saved in the B 
register in line 290 and recovered each 

1----------------1 time it is needed in line 300. The load in 

number are displayed to the left of the 
less significant bytes, the opposite of the 
way they are stored in memory. A byte 
of value 3 would be displayed as 
00000011. Since the type flag is equal to 
the number of bytes in a number, the 
Assembly program uses it to set up a 
loop. This loop determines how many 
Urnes to call the subroutine that displays 
the bits. A DJNZ loop structure accom­
plishes this. The HL register pair is ini-

line 320 does not alter the flags, so the 
jump in line 330 is still valid. The ASCII 
zero, or if the bit was on, the ASCII one 
is displayed on the screen. 

Next , the screen pointer, DE, is 
backed up and the mask rotated left, 
which also performs a test for zero. This 
is a convenient way to exit the sub­
routine at line 390. 

The Basic program (Program Listing 
2) assumes you have loaded the machine 
code at address 7FOOH. You will need 
to POKE the values for the USR ad-

;==============::==============~ dress if you do not have Disk Basic. The 

IIlii 
8111 8 

7FU 81128 
7PU 47 Ull8 
7P81 212141 81148 
7P84 PEI8 e115e 
7PI6 2U 2 U168 
7PI8 2E1D 18178 
7Ff A 113P3C 811 88 
7P I D C5 18198 NUMBER 
7FIE 7E 11211 
7PI F 23 11211 
7P l8 CD177P 11 221 
7F13 C1 11231 
7Pl4 11F7 11241 
7F16 C9 11251 

11268 
11278 

7Pl7 I Eil 81281 BYTE 
7P19 47 81291 
7P1A 78 81381 BITOUT 
7P1B A1 11311 
7P1C 3E31 11321 
7P1E 2811 11331 
7P21 3C 11341 
7r21 12 11351 
7P 22 1B 11361 
7F23 CB21 11378 
7P25 211'3 11381 
7F27 C9 11391 

11411 .... 11418 

:BIT DI SPLAYER BY ROGER FULLER PUBLIC DOIIAI N 
I 
ORG 7FIIH 
LD B,A rSAVE NUMBER LENGTH 
LD HL, 41 218 1 POI NT TO NUMBER STORAGE 
CP 8 1 CH£0: POR DBL LENGTH 
JR NZ,$+4 r iP NOT DBL THEN SKIP 
LD L,1DH ;ELSE BACKUP 4 BYTES 
LD DE,3C3PH r@63 ON VIDIO SCREEN 
PUSH BC r SAVE LOOP COUNTER 
LD A, (HL) rGET A BYTE 
INC HL rPOINT TO NEXT BYTE 
CALL BYTE rDISPLAY 8 BITS 
POP BC r RESTORE LOOP COUNTER 
DJNZ NUMBER rLOOP TILL DOllE 
RET : DONE 

1 
LD C, l rMASK FOR BIT POSITIONS 
LD B,A rSAVE BYTE 
LD A,B 1 RECOVER BYTE 
AND c :TEST POR BIT ON 
LD A, ' I ' rLOAD A ASCI I ZERO 
J R Z, $+3 ri P BIT IS OFF 
I NC A r iP BIT ON MAKE 'I' A ' 1 ' 
LD (DE) ,A rDISPLAY 'I ' OR '1' 
DEC DE rPOINT TO NEXT SPACE 
SLA c rMOVE MASK BIT LEFT ONE 
J R NZ, BITOUT 1 IP NOT DONE 
RET 
I 
END 

program requests the type length in line 
40 and validates the answer. Then a 
subroutine is called in line SO to set the 
variable' s type appropriately. This al­
lows the program to easily change 
variable types. 

The TYPE/ 2 + (TYPE = 8) expres­
sion in line 50 evaluates to a 1, 2, or 3 
for integer, single-precision, or double­
precision variables respectively. When 
(TYPE = 8) is false it is evaluated as 
zero; when true, it is evaluated as -1 . 
Thus, 8/2 + (-1) equals 3. This works 
with almost all Basics. (Level I is not 
one of them.) 

Line 60 requests the initial value of 
the number you wish analyzed. Line 70 
requests the step value. If you want to 
examine just one number, answer with 
a zero . 

Displaying double-precision numbers 
is impressive and demonstrates why 

'-------------------------------__~ processing them takes so long. • 

98811 TOTAL ERRORS 

Program Listing I 
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11 ' BIT DISPLAYER BY ROGER FULLER PUBLIC DOMAIN 
21 CLS : DEFUSRl••B7PII 
31 PRIHT.128,"ENTER TYPE OP VARIABLE (2•INT, 4•SNG, OR 8•DBL)"; 
41 INPUT TYPE : IF TYP£< >2 AND TYPE<>C AND TYF£<>8 THEN 31 
51 ON TYPE/ 2 +(TYPE•SI GOSUB 211 ,UI , 811 
61 PRINTt256,"ENTER INITIAL VALUE"! : INPUT NV 
71 PRIMTf384,"ENTER STEP SIZE"; : INPUT NS 
81 PRINT f 512, "NURBER • "; 
91 PRINT f 521, USRl(NV) ; 
111 NV • NV + NS : G0'1'0 91 
211 DEriNT N : RETURN 
411 DEPSNG N : RETURN 
811 DEFDBL N : RETURN 

Program Li.sting 1 

MSB = Most Signifteant Byte 
NMSB = Next Most Si&nifteant Byte 
LSB = Least Si&nifteant Byte 
EXP = Exponent Value 
SIGN = Sign Bit 

INTEGER SINGLE DOUBLE 

4110 LSB 
' 411E NMSB 

411F NMSB 

4120 NMSB 

4121 LSB LSB NMSB 

4122 SIGN/MSB NMSB NMSB 

4123 MSB MSB 

4124 SIGN/EXP SIGN/EXP 

Table I 

NEW! Froa QSC • • • 

UVBT RACB 

•. 1n r 
- ~Jt - - H 
_t___~IL 

'l'1le latest arcade craM aow nau, 
oa ,oar TKS-80•. X.dclen and 
elenton take you from level to 
1~1 in thil fast action machine 
lanpa~e pme. RIVET RACE b 
Alpha Joyatick•• eompatiblo. 

For TRS-80•, Models I A IU 

JIINDWAltP 

An educational pme that improvea 
your memory alrilla. 
Ilk Tare ................................... ] 4.H 
Ilk Diak ..................................... 18.11 

Mo. ReL Add U25"' Balea Tu 
-Dealer Inquiriea Invited-

QUALITY SOFTWARE A:SD 
CONSULTING, INC. ~~ 

P. 0 . Box US56 
Kana&a City, Miaeouri 84112 

(816) 766-(297 
•TRS-80 Trademark Tandy Corp. 

••Trademark Alpha Produeta 

$ HORSERACING $ 
The KEL·CO SYSTEM, developed by Or. A.S. Kelsey, Profenor of Mathematics. and Mike Co>< . an e><pert in horse rae" handocapping, has heen 
__,ail.t)le separately for Thoroughbred and Harnen racing since the late 1960's and has incrused in popularity as the techn ical presPntat oon of 
it has improved. 
The in depth analysis of 10,000 races for each of Thoroughbred and Harnen racing was conducted to determine whoch measur ab le varoable$ 
-re 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 interpret the racing papers (dear instructions included) to operate these 
programs. You'll enjoy becoming a Railbird! 
THOROUGHBRED PROGRAM IR$6): Horses' ratings reflect TROT PROGRAM (R$-6): Horses' ratings are derived through the 
True a- lewis. The Program takes into account the levels of mathematical links among Speed, FinistMI, Post Positions and Track 
racing at all North American racetracks so that ratings alw-vs Lentrtfls. Adjustments are then made for Current Form, Class 
remain consistent; Fl"- of the horse is also a major element Changes, Drl- Chang~~~ 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 likeD*-. Weight, Surface etc. able. 
INPUT /OUTPUT - The Programs operate on the basis of prompts where the user responds with material from the racing papers, and in some 
cases personal judgement. 
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 StRight-Win, Place, Show and Combination Bets, eg. Daily Doub._, Exactas - are given in the Programs. These rules 
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 before delivery) ; 
VISA, MasterCard , (American Express-USA only)· send Acct . No., Expiry Date 
TELEPHONE CREDIT CARD ORDERS! 
IN USA: $200. Each Prognm STUDY 
CANNELLA SALES CORP. A formal Study using the Thoroughbred 
420 E. Genesee St. System in New York, New Jersey and Canada 
Syracuse, New York 13202 showed a profit of 24.., over 372 potential 
1-SOO....S-5713 races. Copies of the Study may be obtained 
(NY State 31~76-1430) for $1.00 each from either our U.S. or 
NY Residents add sales tax. Canadian office . Call Now and Order 

T"- T- Programs. 

IN CANADA: $225. Cdn. Each Program 
EQUINE MANAGEMENT 8& INNOVATIONS 
P.O. Bo>< 2214, Station 0 
Ottawa, Ontario K 1P 5W4 
Toronto 281 ·3568 
Ottawa 523-4202 
Vancouver 228-9091 

~ TRs-so81 8& 111 , 48K ; Apple 118 with DOS 3.3, 48K;enquireaboutothersl .,.. m 
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Vblt Our Two 

THE SAD PUGHT OF A FROG. HE FACES WIW DRIVERS AS HE 
TRIES TO CROSS THE ROAD. SINKING TURTLES, FLOATING LOGS 
AND HUNGRY ALLIGATORS STAND BETWEEN HIM AND HOME. HE 

NEEDS YOUR HELP!! ORDER SOON BEFORE ITS TOO LA TEll 
SOUND EFFECTS 

TOP TEN SCORES SAVED ON TAPE OR DISK 
TRS-80 • MODEL I - III 
Disk $19.95 Tape $15.95 

Joysticks available for the above program for $39.95 

TO ORDER SEND CHECK OR MONEY ORDER OR CALL (517) 542·3280 

RET AIL LOCATIONS: 
"111 Marshall St. 
Utchfield, Ml 49252 
517·542·3280 
886 Ecorse Rd., Ypsilanti, Ml 48197 
313-482·4424 
· Authorized Radio Shack Dealership 

ADD $2.00 for 
Shipping. Add 

$1.50 for COD. 
..-62 DISTRIBUTED EXCLUSIVELY BY DISPLA YEO VIDEO Michigan Res. Add 4 percent. 

DEALER DISCOUNTS AVAILABLE 
WRITTEN BY: DuBole and McNamara • TR5-IO Trocle,.ork of I he T.,.cly c.,._ouon 



Extra! Extra! 
l~ct Frenzy · P•gc 5 

Volume 4 All T he News Thai's Fit To ZAP! 

Users vote no to the same 
OLD ARCADE GAMES 

\ 

(DV 1982) Blurry eyed users have turned to DISPLAYED 
VIDEO to answer their nttd for new and exciting arcade 
games. In response , DISPLAYED VIDEO has announced 
eight new p rograms for the T RS-80• Models 1-111 . These 
arcade type games feature sound, graphics, joystick compa· 
tibil ity and are written in machine language for maximum 
speed! Both disk and tape versions a llow the user to save 
high scores, a fea ture not usually found on cassette based 
games. Maze en thusiasts seem to like Ghost Hunter and Killer 

Beetles, while gun slingers look toward Insect Frenzy, Jungle 
Raiders, Space Shootout , Alien Cresta and Battle Stations for 
excitement . A Game that does not fall into these categories 
is Hoppy. It features wild drivers, sinking turtles, and hungry 
a lligators. These programs are distributed exclusively b y 
DISPLAYED VIDEO and written by Dubois and McNamara . 
Pricing for these programs is $15.95 for tape and $19 .95 
for disk . Reliable sources inside the company indicate Killer 
Gorilla will be available by the time you read this. 

T O ORDER SEND CHECK OR MONEY ORDER OR CALL (517) 542 ·3280 

Visit Our T wo 
R ETAI L LOCAT IONS: 

111 Marshall St.. Litchfield , Ml 49252 
(5 17) 542-3280 
or 
886 Ecorse Rd ., Ypsilanti, Ml 48197 
(~ 1 3) 426·5086/ (313) 482 ·4424 

• Authorized Rad io Shack Dealership DEALER DISCOUNTS AVAILABLE 

Joysticks for above programs $59.95 

.-62 

Add $2.00 for Shipping 
Add S I. 50 for COD 

Mich . rcs. add 4 pcrccnt tax 

•T RS 80";, 1ndtnurk of t ht- I Ul(h Cor-p 

t'ncf"\ ~ub.Y't tO t:h ilngf' •· uhout nouu· 



The GAMER'S CAFE by Rodney Gambicus 

How 
long 
can 
you 
tread water. 

We awoke to the dull staccato of 
rain beating on the van roof, as 

we had every morning during our stay 
in Eugene, O R. The doors had rusted 
shut overnight and Winthrop started 
screaming, "We're all gonna die, we're 
all gonna die, " so I st rapped him to his 
bean-bag chai r and cran ked up Hellfire 
Warrior on the Modell, and he quickly 
slipped back into his coma. 

It was Winthrop's idea to come to 
Eugene because he'd heard that there 
were a lot of crunchy-grano la types 
running around , and thought maybe 
we could lind some New Age health 
freak who could figure out what was 
wrong with the PMC (which we affec­
tionately call the Model Yz ) we'd found 
at the Goodwill in Pocatello , 10. I 
tried to tell him that foot reflexology 
wouldn't work on a computer, but 
Winthrop is a stubborn sort. It took 
me six weeks to potty-train him. 

It sure didn't look like we'd be open­
ing the cafe that day. So I wiped the 
green slime from my glasses and 
crawled out the window and padded on 
over to the Atrium, where I grabbed a 
cup o f espresso and a Prince Puckler 's 
chocolate milk shake fo r breakfast. I 
had Queenie, one of our Model Ills, 
along, so I plugged her in and booted 
up Adventure Internat ional's Sea 
Dragon . 

Well, naturally several shoppers wan­
dered over to see what was happening, 
and before I knew it they'd pushed me 
aside and were cruising along like so 
many underwater Ahabs. What with all 
of the rain perpetually dropping from 
the sky, these people seemed to have a 
particular affinity for the video deep, 
and prett y soon they'd blown Win­
throp's high score off the board . Some 
fellow who called himself Mad Max 
wiped out the reactor live times and 
racked up 147,910 points. 

Mad Max was a hippie tree planter 
who hadn' t been out of the woods since 
I976, which was when he fi nally got 
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back from Woodstock. He thought 
Queenie was pretty interesting (he called 
her a "souped-up tv"), and wanted to 
know if anybody'd ever gotten a score 
higher than his. l had no idea. So we 
went back to the van and woke up Win­
throp and asked him, but he had no 
idea either. 

WeB, says I , why don 't we put out a 
call in Gamer's Cafe? But Winthrop 
was a bit miffed that this guy, who 
didn 't know a chip from cheddar 
cheese, had cleaned his clock, and 
wasn 't too receptive. Then Mad Max 
said, why not publish Winthrop's high 
scores for other games? This suggestion 
thawed Winthrop pretty quickly. 

So I started scrounging around the 
van for the bits and pieces of paper 
Winthrop filed his scores on, and typed 
them on a separate sheet of paper, 
which I imagine the guys at 80 will print 
as a table or figure or something. (See 
Something 1.) If any of you out there 
have done better, or have a super score 
for a game not on the list, send a photo 
of the screen to the Gamer 's Cafe, care 
of 80 Micro. 

• • • • • 
About the time we heard a knock on 

the window. It was the mailman. Lord 
only knows how the 80 office manages 
to track us down. Winthrop was all ex-

cited- he loves answering mail from 
our readers-but the mail consisted of a 
flyer from the Church of Otherly Love, 
a free sample of a new lir>gernail remov­
er, and a press release from Hayden 
Software. None of it interested Win­
throp much, so when Mad Max sug­
gested they go out for a mushroom piz­
za, Winthrop jumped at the offer . 

Since it seemed likely that the Hayden 
release would have something to do 
with micros, I opened it up, and found 
an interesting couple pages on their 
Kamikaze Shootout. Kamikaze is a new 
arcade game for the Apple, and Hayden 
is sponsoring a contest that will culmi­
nate (i.e., end) in a showdown in San 
Francisco for 5,<XXl smackers. The fi­
nalists will be the live people who send 
in the highest scores by January 3I, 
1983; they have to verify their scores 
with a photo of the screen. 

You might be wondering what 's to 
stop somebody from messing around 
with the code and posting a high score 
illegally. I wonder if you're wondering 
that because I wondered it too. So I 
picked the lichen from my pants and 
headed for the nearest phone to call Jim 
Hunter, software editor a t Hayden. 

Well, the honchos at Hayden are 
pretty laid back about the whole thing. 
Jim says they 've got a protection 
scheme built into the program, and a 

Gamt' 

Eliminator 
Sea Dragon 
Swamp Wars 
Armored Patrol 
Galaxy Invaders 
Cosmic Fighter 

Play~r 

Winthrop 
Mad Max 
Winthrop 
Winthrop 
Winthrop 
Winthrop 

Score 

59,600 
147,9 JO• 
39.2()()•• 

8J.OO> t 
1.00>.00> t t 

103,980 

• 'IO\ ICt' modt. Mu got 69.480 tn thr t .,pc-rt mode: 
• •winthrop got throush all nmt swamps. too. 
t~kthod I. Wtnthrop rack~ up 281.<XX> pomts us1ng Mtthod II. 
ttWmthrop still had six shi~ ld t, but~ got bor«< . 

Something I . A list oft he most-frequently played games at the Gamer's Cafe and their high scores. 



After three years of selling 
my Model I and Model m 
programs, I've earned back 
my development costs. 
So I can 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, 
g litch-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 General Ledger, 
25% for the rest. 

These are my Model I a nd Model III programs: 
Accounu Payable It links to the General Ledger, 
calculates and prints checks and makes reports. 
It 's an invoice-linked system . 
Accounu 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 Conti'Ol It gives an immediate read­
out on any item inquiry, including quantity and 
dollar total. 

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. 

r--------------, 
Please send me the folloWln g programs at $75 each . 

Acco~nts Payable _ 

Account< Receivable - -- --
G_eneral Ledge_r __ 

Inventory Control 

book [£ 

r----·-
1---t-----i 

- --- --- ----
f--
1-----

InVOICing_ 

Payroll 
---~---- ---

Add $4 50 per order for handling f-----l 
6% tax (Cah forma only) 

AMOUNT ENCLOSED 

If you need the books. add $20 each. The m voicmg book 1s $10. 
Mastercharge , V1sa No._ Expires_ 

Please send me mformation on other Taranto business 
programs. mcludm g TRS· BO Model II accounting systems. 

Your name . ___ - ------

Company name. 

Address _ 

City / State /ZIP--- --

Taranto 
& ASSOCIATES. INC. 

The Total System Store," 121 Paul Drive, San Rafael. 
CA 94903. Mail inquiries to PO. Box 6216. San Rafael, 
CA 94903. Outside California. toll free (800) 227·2868. 
L~~r~~~~-~o. ______ _ _j 

"A t1ademark of the Tandy Corporation ., 10 
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message that will flash onto the screen 
at 50,(XX) points. But basically they're 
relying on the integrity of the contest­
ants. Besides, he points out, who's go­
ing to want to get to San Francisco by 
cheating and then get humiliated at the 
national finals? (He's lucky he didn't 
ask Winthrop that question.) 

In any case, Jim and I marveled at 
what a great idea it was, and wondered 
why other companies didn't do it. Jim 
pointed out that such a contest requires 
a lot of up-front cash for advertising 
and promotion (not to mention the 
prizes), and that only the larger com­
panies could afford to risk the loss. 
Still, it sure would be nice if somebody 
did something similar for us TRS-80 
pilots. 

Speaking of Hayden, Jim also says 
that they won't be coming out with too 
much TRS-80 software in the near fu­
ture. It seems they've got eight or nine 
Apple and Atari games in the works 
that they need to polish off. Jim ac­
knowledged, however, that the com­
pany can't afford to ignore three quar­
ters of a million of lis, so maybe some 
time in the future they' ll toss something 
our way. 

While I was on the phone, I decid­
ed to make o ne of my rare- yet infre-

NEW PAINTERS ADDED! FIND YOURS BELOW. 

quent calls to 80 Micro headquarters. 
One of the editors answered with, 
"Casey's Bar and Grill, Casey speak­
ing." Jeez, I thought, those folks at 
80 Micro sure are a pack of cards. 
Anyway, I asked about these rumors 
going around about Spectral Associ­
ates, and the editor said sure enough, 
they' re true. Spectral is coming out 
with a machine-language hi-res 
graphics adventure for the Color 
Computer called Revenge of the 
Hawk , and the people at Spectral say 
it 's going to set a new standard in ad­
venture games. We've all heard that 
one before, so we'll see. They've also 
got Omega Race ready to go on line. 
Both Hawk and Race should be out at 
any time. In addition, they have a 
machine-language hi-res Donkey 
Kong play-alike in the works for you 
weird arcade parlor bums. 

After I got all the straight dope on 
Spectral, I asked how things were going 
at 80 Micro, and the guy on the line said 
"80 what? " I thought at this point that 
the joke had gone too far, so I shouted 
at the guy for a little while, and he 
shouted back. It finally came to light 
that I really had called Casey's Bar and 
Grill. These bartenders think they know 
everything. 

RIBBON SALE 

• • • • • 

When I got back to the van, Win­
throp and Mad Max were staring happi­
ly at a blank VDT, giggling and passing 
a bottle of margaritas back and forth. I 
asked what was going on, and Win­
throp said something about the hilari­
ous ultrasonic hum. Mad Max asked me 
if I wanted a piece of mushroom pizza. 
Only thing was, they'd somehow lost 
the pizza and only the mushrooms were 
left. I politely declined. 

Well, I was getting pretty sick of 
the rain, so I figured that this was as 
good a time as any to hit the road. We 
needed some place nice and sunny 
where we could set up the cafe once 
again and sip coffee to the sounds of 
twangy Spanish guitars. So I wiped 
the moss from the windshield and 
headed for Route 5 South. 

It wasn't until Klamath that I real­
ized we still had Max in the van. I 
thought of saying something, but he 
was asleep, and I didn 't want to wake 
him. Besides, this'll be good for his 
soul. How long can a guy plant trees 
before he becomes one? 

That' s it for this month. Keep 
those cards and letters pouring in. • 

EXACT REPLACEMENTS. lONG·liFE. HEAVY INKING 

Good Thl• .-on•" RADIO SHACK·CENTRONICS·EPSON·ANADEX·BASE 2·HEWLETT PACKARD·MALIBU·IBM·NEC·C.ITOH·IDS 

PRINTER RIBBON INSERTS EZ·LOAD "' RELOADS NEW CARTRIDGES SILVER DOLLAR 
MAKE, MODEL NUMBER SIZE EXA C T REPLA CEMEN TS maoe m You SEND your useo 1110m t n e vartous WINOioLOAO 
(Contect ut II your pf'ln,er Is Inches o ur o wn sno o tpature LOftO"Life C ARTRIDGES 10 us We ma nutac tu rer s S uo,ec t WHY 00 WE SEll THESE? 
not Utted. We can probably oy .vtQ HrMoiy l,.tng. Our tnS!fUC11()nS RELOAD tnem to r yo'-' t o a va tla Otlt1; " I Ttus •S me tyoe r•bbon yo u get' ' you order 

RELOAD your old c•rtr i~s.l Yaros 
DROP IN. NO WINDING ' 

tro m our lellow ao>~en,sers We sell tnem .... . _ .... .. 
··~ 

ANAOEX 1000 Setlu 
- -- tor tess s1nce we make tnem ourset ... es Do 

v, aJO $21/3 $78112 $1011 59 ea_/2 or more . . 
you real tv h' e me mess ano lllConven+ence ot 

8ASE2 
- - - un w1nd1ng ano Clumpmg thiS type obt>on 1'2 a 20 $1813 $66/12 $9/1 $8 ea_/2 or more f- -$3012 _!87/6 $168/12 

CENTRONICS 7 - MEG 
- - - m to a wa stebas,et or out on a newspaper 

SJ16 Jl 70 ----------- $11/ 1 $10 ea-'2 or more $2512 $7216 $140112 anCIJor w •nd1ng 11 •nto your cartr idge? We 
7021703170417SJ 

------------
aon t k.no ~~~o· w hy these are t>e •no sold 

HP·MALIBU -- - - - Computers Should s•molity your life . not 2601·2631 ) .. . 60 $2011 518 ea./2 or more -- - -- make 11 more comote). JUSt t o save a tew 
RADIO SHACK ~nn es You are ~etcome 10 oroer these 

DAISY WHEEL II 11 you cannot a11oro o ur EZ LO AD ·v 

Cart>on Film 126· 1419) ' • .. 130 $2516 S4811 2 $270172 $15/3 $1813 $70112 $408172 
1NSERI S RElOA DS or N EW C A RT 

--
S1813 - f- $2113 

RIDGES But BEWARE' You now know hO~· 

COLORS :: c,':;,. , , • 130 $30/6 $58112 $324172 $82112 $480172 10 avo•o O•saoPOtntment One I'TlOfe c.a,uhon 

I ' • 2S ~~~ .. ~/ 
- -- --

$5816 - $112112 
oe SUte to cneck the length ot ~ny ubbon 

~--lite Fob<ic 11«9) $2413 $47/6 $90112 - f- $9/1 $8 eaJ2 or more $2012 BEFORE you buy •t For 1nstance. an MX-100 

LP I· II· IV 700 Zip-Pock $1313 
- - nbOon snoutd oe 30 yaros K>no. not 20 as 1n 9/16 . 16 $48112 ----------- ----------- lne MX~ l 141317)()17l717391779 

LPIII·V 126-141 4) 
-

$1813 " " "H''""' S6611 2 
-

s44112S 252172 -'\l) a11 $911 :: ::~: :; ::;;--- $2512 $75/6 5150/12 $1213 
--s/1&. 10 

- iyiO[ Alfi !C 

f--$2212 LP VI·VIII 126· 1411) $17/3 $62112 $9/1 $66/6 $132112 $11 /3 $40/12 $228172 
LP VII 126-1424) --loop-~-------~ - --- -- - ------------ $1612 $4816 $96/12 - -------v;-;-20-'- - - --EPSON MX 1~10 IBM $1813 $66/12 $9/1 $8 eaJ2 or more $1812 $5216 $100112 $1213 $44/ 12 $252172-

MX 100 ~30 -r-$2113 $78112 $1011 S9 eaJ2 or more • $3012. $1813 $66/12 $360172 
C.ITOH ~~;~~o Y: . ,. $1813 $66/12 $9/1 S8 eaJ2 or more 
IDS ,..,., ••.o 

Yt • lS - $11/ 1 $10 ea./2 or more 
Votume1 MODEL II 8" GAME DISCS Volume 2 

, .... MOS..... 

DATA ROYAL 5000 'n . 16 $1813 $66/12 
Biorhythms. Tr1p Ugly, Bingo 

$9/1 S8 eaJ2 or more Rip COfd . Y1cht S.1 $25 EACH To..,s, 8 1acllt1Ck 
N E C 1023 Set leo YJ . 11 $1813 $66112 $9/1 S8 ••-'2 or more COf'lcentrlhon & 4 more F•rkte, Pony & l mOte 

$plnwri1er Febric 'h I 11 $1813 $66/12 $8/1 $7 eaJ2 or more SEND CHECK, MONEY ORDER, or COD TO: 
IllS Cattlon Fll"' Yt . 130 $2516 $48112 $270172 $1513 BCCOMPCO COLORS V• a 130 $3016 $58112 $324172 $1813 

WORRIED ABOUT ORDERING BY MAIL? Re laJt We've been 1n busmess tor many years ana can please the 800 South 17 Box 246 
smal~t 1nd largest accoun t You recetve some o f the hnest r10t>ons ava11 ao1e maoe ot ot..u o wn eactus1ve SUMMERSVILLE, MO 65571 
IMAGE PLUS + r .. taouc and carbOn ftlm Our r1Db0ns ht you r o rmter exac t ly COMPARE. bu t BEWARE• We 

~ (417) 932·4196 , 152 
order all our competitor's product s and are amazed at what we get Have you ever rece•ved a new taonc 
rtbbon you,n.ad to unw1nd and dump out on tne table De lore you could use 1t? We nave Or. carbon film tn· WE PAY UPS SHIPPING ON PREPAID ORDERS. PLEASE 
~s tn.t n.1 no end'<ll·robbon ~nsor? Or. l·me<;J car11K1ges with only HALF enough roooon at l ull re1a11? 

INCLUDE STREET ADDRESS FOR UPS DELIVERY. ADD Our only ~a. ness •s RIBBON manulactun ng and O•str•Ouhon We use !he latest state-of·lhe -art prOduCt to n .,. 
eQUipment and are bfe!.sed wttn a hne. dedicated stall We tully guarantee all our proaocts beCause we l'l'lake SUIO FOR POSTAL, APO, FPO, OR AK, AS, CM, GU, HI. u.n ~- You must be completefy s.at1shed. penOd Our nbbons are maoe fresh O<kty and stl•ppec;t w•thm - PR. TT1 VI, CANADA OR MEXICO. FOREIGN ADO 10%, 24 hours Write fOf our broc"ure and newsletler " INK SPOTS" 

1itt.. Pres•<tent 
U.S. FUNDS. 
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I've paid off 
the costs on~ 
Model D TRSDOS* 
systems, too. 
So now theJ.:'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 11/16 programs. 

These are my systems, and my new prices. 

Genel'al Ledgel' 
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/Pun:hase Ol'del' 
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 Advt!rt1sers on Page 451 

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. 

Inventol'y Contl'ol 
It stores up to 5000 items. It reports by vendor, 
tells you when you're out 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 a s they do now. 

Just call, and take advantage of me. 

.-70 Taranto 
& ASSOCIATES. INC. 

121 Paul Dn ve. San Rafael CA 94903 
Ou tsrde Cah forma. toll free (800) 227·2868. l n Cahforn ra. 1415) 472 ·2670. 

"A trademar k o f lh l~ Tand ').' C01 porat wn 
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T __ EC_H_N_I_Q_U_E ________________ ---ijto~~JI 

Voice-Controlled Typewriter 

Some handicapped people have dis­
abilities that prevent them from writing 
or typing, yet their intellect is normal. 
This program lets you produce printed 
text by verbal control. Required equip­
ment includes a TRS-80 Model l or III , 
a cassette recorder, and a printer. You 
don 't have to be able to utter words; 
controlled verbal utterances or the tap­
ping of a pencil upon the table will suffice. 

A special feature of this software is 
the speed-control function . You can 
move the cursor (the heart of the opera­
tion) faster or slower by verbal com­
mand . You set your own pace. 

To start the program, load Voice-

by Mike Rigsby 

The physically handi­
capped can produce 

printed text with this 
sound-controlled program. 

controlled Typewriter, type Run, and 
press enter. The program begins and in­
dicates that the auxiliary microphone 
and plugs, as well as any tape, should be 
removed from the tape recorder. Next 
press the record and play keys while si­
multaneously pushing in the silver inter­
lock button in the left rear of the record­
ing well . Press any key and the program 

Program Listing 

1 GOTO 622 
2 CLEAR 488 
3 8•8 
4 DIMA$(78) 
5 01•38 
6 0•58 
7 FOR A• 8 TO 69 
8 A$(A)•• • 
9 NEXT A 
liJ CLS 
11 PRINT@5,"*•:PRINT@13,•••:PRINT@21,•*•:PRINT@29,•*•:PRINT@37,• 
••:PRINT@45,"*•:PRINT@53,••• 
12 PRINT@133,.A":PRINT@141,"D•:PRINT@149,"C•:PRINT@157,•a•:PRINT 
@165,"SPACE":PRINT@173,"8•:PRINT@181,•5• 
13 PRINT@197,•E• : PRINT@285,•a• :PRINT@213,•F• :PRINT@221, •J•:PRINT 
@229 ,•.• : PRINT@237,•1• : PRINT@245,"6• 
14 PRINT@261,•r•:PRINT@269,•N•:PRINT@277,"G":PRINT@285,"K":PRINT 
@293, ",":PRINT@381,"2" :PRINT@389," 7" 
15 PRINT@325,"0":PRINT@333,"S":PRINT@341,"L" : PRINT@349,"M":PRINT 
@357,"PRINT":PRINT@365,"3":PRINT@373,"8" 
16 PRINT@389,"U":PRINT@397,"T":PRINT@485,"P":PRINT@413,"Q":PRINT 
@421, "ERASE" :PRINT@429,"4" : PRINT@437,"9" 
17 PRINT@469,"R":PRINT@477,"V":PRINT@485,"X":PRINT@581,"SPEED" 
18 PRINT@533,"Y":PRINT@541,"W":PRINT@549,•z• 
19 SET(186,41):SET(187,41):SET(188,41):SET(189,41):SET(118,41):S 
ET(l11,41) :SET(112,41) :SET(113,41) :SET(114,41):SET(115,41) :SET( 1 
l6,4l) :SET(ll1,4l):SET(ll8,4l):SET(ll9,41) :SET(l28,41) :SET(l21,4 
1) :SET(127 ,41) :SET( 126 ,41 ) 
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will operate, under sound control. 
A cursor moves across the top of the 

screen and when it is over a row with a 
desired letter, utter a short sound and it 
wiU travel down that row. When the 
cursor is at the left of the desired letter, 
utter another sound and that letter will 

The Key Box 

Model I or III 
16K, 32K RAM 
Cassette or Disk Basic 
Printer 

28 POKE 15364,191 
21 POKE15412,128 
22 FOR X•1 TO Q 
23 OUT255, IJIJ 
24 Y•INP(255) 
25 IF Y>2IJIJTHEN 78 
26 NEXTX 
27 POKE 15372,191 
28 POKE15364,128 
29 FOR X•1 TO Q 
38 OUT255 ,IJIJ 
31 Y•INP(255) 
32 IF Y>2IJIJ THEN 127 
33 NEXT X 
34 POKE15388,191 
35 POKE 15372,128 
36 FOR X•1 TO Q 
37 OUT2 55 I IJIJ 
38 Y•INP(255) 
39 IF Y>288 THEN 184 
48 NEXT X 
41 POKE 15388,191 
42 POKE15381J,128 
43 FOR X•1 TO Q 
44 OUT 255,88 
45 Y•INP(255) 
46 IF Y>2118 THEN 263 
47 NEXT X 



MAILING LIST 
SYSTEM $119.95 

FOR TRS-80 (Tandy Trademark) Modell and Ill 

WHAT SETS OUR SYSTEM APARTL. 
e Our system os confogured sperofir.1 lly for la rgf' maolong lo ~ t < 

(o r sma ll) on lloppy disk drives. Some o ther m.:qor system s 
run o n floppo~ b ut are rea lly Inte nded fo r use on ha rd d o k 
d ro ves Suc h a sys te m a sumes that you have Vdst amou n ts o f 
on line do k storage capac oty the contonu oty ot the data os 
lom oted to what you c an have o n lone at o ne tome To get the 
real benefot o f such a system. one u~ually has to pu rchase 
expanded track densoty floppv d osk drove and even then the 
p rob lem occurs when all the d roves are lolled woth data We 
ha ve nea t ly solved tho probiPm by a llowong a ll your data 
d osks to be ma ontaoned on conton uo u< o rde r t'vt>n though. 
due to the lom ota too ns of vour d ro vf'S. the lo st mav be too la rge 
to a ll be ··on lo ne " .lt one t1mP Thus o ur svste m au o moda tes 
extrem ely large losts us ong you r o>xostong drov('< and ye t dvood < 
the " segmented " data proble ms of the hard dosk approach 

e While it 1 fashio nable to advertosP all·machono>·cOdt> systo?ms. 
ou r sy tem os promarolv wrottPn on BA IC woth embo?ddNl 
ma c hone codE' for the speed <o?nsotovf' area s What thos means 
os that o ur system os e.uy to modi fy . yo?t extremely fa st 1 hos 
os very omportant sonce many us!'" lokt' to have <.ustom modo· 
focatoons made (eo the r by them or us) o a s to fot some un1que 
re q uorement O ur manual has a sertoon devoted exc lu ove ly 
to suc h modo foratoo ns Re mPmbe r a ll-ma c ho nP·<od t• system 
are ex tremely d of foc ul t to modoiv 

e Contonuoty of thP orde re d d a t •. o (t•vpn da ta <pa nnong ma ny 
disks) os not lo mit t'CI to a " ses<oon ··. bu t o pe rma rwnt 

e Op too na l " backong up" of vour dd ta a ·you·go os a n ontegral 
pa rt of the system and os not rP-r ro(!o?d to the e nd of a se oon 
Thos os true even to r de letoon 

e The length of our data foeld s arP more than adPquate to 
accomodate evt>n vour longest names add ressPs 

e AdJuStS to a 32K memory although full u e os made of a 48K 
memo ry Ca n be used" oth a nv DOS onc ludong T RSDO 

e The program do sk does not have to stay on lone. thus free ong 
more space fo r data storage 

e l oad and sc ro ll through Pntore e nt roC'< o r <t>lec ted foe lds ~dot 
a s you sc ro ll or gu d ort'c tlv (take•, ,obout 2 SP<) to a spe rofo c 
ent ry a nd edo t or de!(>t(• 

e Our a u to mat oc rt·pC'at fea tu"' .ollow> o f tc·n used na me< 
,1ddresses to be Pn((•red wrt h a so ngl e kev -r roko? 

e ~ ach dr k entry opt oonall~ " rpmember .. how many m aol ongs 
have been made fo r that partocu lar entry Can be toed 111 "oth 
pu rge, selec t 

e Contonuong e • pert support JUSt a phone ca ll a " ay You wo ll be 
able to d1scuss you r problems mod of oca toon with the authors 

e Mo ney b.tek gu<~r.;mtee if not full y satisfied . 

ADDITIONAL FEATURES: 
• Simple to use. Pven for the novteP me nu oroen tt>d 
• Pe rm ot 22&0 names "on-l111e " woth 40 t rac k clouble df'nllty 

droves and a lmmt 5000 na me s wot h 110 tra c k driv~'< Tho? o lde r 
3 ~ songle de nsit y dro ve permo! 102C, o n· lone Pntrot•> made 
poss ibl e wtth o ur un1que data c. om pre ssoon tec hn oq ues 

• Super fas t sort by alph o r Lop o rder (8 ec fo r 1000 C'n troe ) 
Ro th orde rs can ex1st simult<~neously o n dosk 

• H ogh speed rpcovery o f entroes from do k spo?ed of o n 1 

meanmgless of ret reoval rrom dosk os lm' Our pulls 111 over 
11 per sec • 

• Master lts t prontout of you r !1 t on several fo rmat s (not just a 
re hash of labe ls) extre mely useful 

• Zop o rde r os " su b-a lphabe toLed " 
• Less than 5 d1got Lops have leadong O's a ppende d 
• Support s 9 dig1t tips. Can<~dian zips. ilnd fo re ogn abbrPv 
• Optio nal second address ImP 
• Optoona l reversa l of na mes abo ut comma Thos permots d 1s k 

stora ge mlast-na me-forst o rder to facolo tate mea ntngful o rder· 

... see Ltsr of AdVert i sers on P6ge 45 1 

on g wh ole the p ron tout woll be on " ndtura l" 
e Permots telephone. accou nt. and o r seroal numbe rs. e tc 
• Pront on envelopes o r labo?ls 1. 2. 3 o r 4 acrms 
e Can pront ond ovoduallabPis at tome of creatoon or edotong 
• Test labe l envelope prontong allow< you to ma ke vert ocal and 

horozontal a d rustmo?n" w1th ease 
• I ransfer< o ld f oles to ou r system LOOk! 
• Selcc tovP pron tout bv pec ofo< np< o r n p r ;mge~ 

• Ple nty of tN'r de fon o?d loPids woth prov"oon< 
rlPo uslv pu rgtng a nd or se lec tong the p rontout 
for onequalotot•< Po werfu l and pa sy to u<P 

for llmulta­
evt'n allo" s 

• l doto ng " >~rnply a nd fast dorect d((l'SS or automatoc 
search !:l atch transfo? r or Pdltt>d ent roe to backup d1sk s 

e Optoonally provodes for duplo ca tf' labo?f, 
• Deleted Pn troes have " hoiP " on d1sk follo?d automatic ally and 

alph o rdPr os stoll mamtaoned' 
• All labels optoonally SUPI)Ort an " Attn " lorlP \Voth provos1on< 

ror mult ople o?n troes Th.- pe rmo ts maol to bf' <ent to sPvera l• 
pt'ople at goven addro?~'e< < onservC'< dosk spate . 

e All (~ ' s arp rep la ced by eas oe r to read O's on dddresse 
• Contonuo'" d " pla v o r numbPr o f labe ls e nvelopf'< p ron tPd 
• h iC'ni i\ P u<t' o t f' rro r l rdp' t'V!' Il rt•rove" fro m a powr>r 

f ,u lure durong a pronto u t 
• ~'t Pnllve dS<ortme nt o f r> xt ro co 1 optoons for c usto m 11ed 

maste r h<t prontout (on add otoon to the sta nda rd o ne me ntoo ned 
reports. 

• 
(Use with Mail List Syste m) $39.95 

Create let ters and store o n dosk woth p rovosoons tor later ret re oval 
ilnd add otoons I hen p ro nt vour let ter< usong your m aol ong lo 1 
• a rn~ s~ lf"tt and purge t e,l ltHf' '- a.., n1atl •ng h., t ,v,tenl 
• t,) l f'Ct e 1thf•r t o nt1nuo u ., t,Hltold o r " < ut .. heP t p apt)r 

• t' lec ta b lt• t,obong, If''! pronting, <1 nd pagong 
• Allow< rC'gulitr o r le gal Sllf' p<1ges 
• C rel'l ongs Ml' selectable by cod e o n m,ul ong lost Optoons 

onc lude Mr Mrs . h rst Las t a rne , global . o r u>er defo ned 

SUPER CALENDAR !Supplied o n t<~pe onlyJ $19.95 
Pront o ut c alendars of ondovodual months of yE>ars rangong fro m 
1 S83 to any tonw orl the futurP Standard bankPr'\ ho lodays are 
noted Addot oo nally pronts out large " graphocs" type wall 
< iiiPndor, w1th memos undf'r Pach dav U>C' as a planntng 
ca lendar w oth optoona l dosk <t o r ago? Requ orP< 1 bK and a p ron tf' r 

Loan Amortization (Supplied on t<lpe only) $29.95 
Ac_ hoeve< p1n po on t <~ccuracy woth a bu ol t on c_,ole nd a r Tho< 
'ophostoca tf'd progr<1111 produces a n exceptoond ll y p ro tessoonal 
look ong pro n tout that onc ludes ypa rl v umma roe> as well a~ 

" totals· to-dat(' .. St>veral o pt oons for ca lc ulatong onterest onc lud­
ong one that pu\ hes the paynwnt da tP ahead to tht? next busoness 
day of the r pay da te fall s on a weekend o r holoday 

FOOTBALL SCOUT (disk o nly) $89.95 
Charge loc.al schools up to S1000 po?r 'l'a<on fo r these o phosto­
<.atPd reports AnalyLP the· IPnda ncoes of o pposong t('am' 
~ qu ova lent to that used by thP pro> 

<h<-ci.O ( 00 0 0 
Card No 

Name --------- - ------------
Add rP<s ___________________________________ __ 
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U 51Jnk CtJIIImut'd 
219 FOR x~l TO 01 3115 I F Y>21111 THEN 543 133 FOR X=1 TO 0 

48 POKE 15396, 191 134 OUT255,00 220 NEXT X 31!6 NEXT X 
49 POKE15388, 128 135 'fciNP(255) 221 B$•"L" 3117 POKE 15772 ,1 91 
511 FOR X•1 TO Q 136 IF Y>200 THEN 543 222 Cos1 57111l 308 POKE 15711 8 , 128 
51 OUT2 55, 011 137 NEXT X 223 FOR Xc1 TO Q 31!9 FOR Xcl TO 01 
52 Y=INP(255) 138 POKE 1556 4,191 224 OUT255 , 00 310 NEXT X 
53 I F Y>2 11 0 THEN 342 139 POKE 155011 ,1 28 225 Y=I NP(255) 311 B$="0" 
54 NEXT X 140 FOR Xcl TO 01 226 IF Y>211 0 THEN 543 312 C=15772 
55 POKE 154114,191 141 NEXT X 227 NEXT X 313 FOR X• 1TOQ 
56 POKE1 5396,1 28 142 BS="H" 228 POKE 1576 4 ,191 314 OUT255,011 1 

57 FOR X=1 TO 0 143 C•1556 4 229 POKE 15711 0, 128 315 Y•INP(255) 
58 OUT 255,11 11 144 FOR X=1 TO Q 2311 FOR X•l TO 01 316 IF Y>2111l THEN 543 
59 Y= I NP(255) 145 OUT255,00 231 NEXT X 317 NEXT X 
611 I F Y>2 1111 THEN 41 9 146 Y=INP(255) 232 B$•"P " 318 POKE 15836 ,1 91 
61 NEXT X 147 I F Y>21111 THEN 543 233 C•15764 319 POKE 15772 ,1 28 
62 POKE 15412 ,1 91 148 NEXT X 234 FOR X=1 TO 0 3211 FOR Xc1 TO 01 
63 POKE 15 411 4 ,1 28 149 POKE 15628, 191 235 OUT255,1l0 321 NEXT X 
64 FOR X=1 TO 0 150 POKE 15564,128 236 Y=INP(255) 322 ss- · o· 
65 OUT255,111l 151 FOR X•1 TO 01 237 IF Y> 2111l THEN 543 323 C=15836 
66 Y• I NP(255) 152 NEXT X 238 NEXT X 324 FOR Xs1 TO Q 
67 I F Y>2110 THEN 476 153 BS• "N" 239 POKE 15828 ,191 325 OUT255 , 1111 
68 NEXT X 154 Cs15628 240 POKE 15764 ,1 28 326 Y=INP(255) 
69 GOTO 21! 155 , FOR X•1 TO Q 241 FOR X=1 TO 01 327 I F Y>201l THEN 543 
711 POKE 153 64 , 128 156 OUT255 , 1lll 242 NEXT X 328 NEXT X 
71 POKE 15492 , 191 157 ' Y=INP(255) 243 ss~"R" 329 POKE 1591111,191 
72 FOR X=1 TO 0 1 158 IF Y>201l THEN 543 244 C=l5828 330 POKE 15836 ,128 
73 NEXT X 159 NEXT X 245 FOR Xc1 TO Q 331 FOR X=1 TO 01 
74 BS•"A" 160 POKE 15692,191 246 OUT255 , 00 332 NEXT X 
75 C•154 92 161 POKE 15628 , 128 247 Y=I NP(255) 33 3 ss-· w· 
76 FOR X=1 TO Q 162 FOR X=1 TO Q1 248 IF Y>201l THEN 543 334 C=15900 
77 OUT255 ,1l ll 163 NEXT X 249 NEXT X 335 FOR X=1 TO 0 
78 Y•INP(255) 164 B$=<"S" 250 POKE 1 5892 ,1~1 336 OUT255,110 
79 I F Y>2 1111 THEN 543 165 C=15692 251 POKE 15828,128 337 Y=INP(255) 
811 NEXT X 166 FOR X•1 TO Q 252 FOR X•1 TO 01 338 IF Y>211 1l THEN 543 
81 POKE 15556 ,1 91 167 OUT255,011 253 NEXT X 339 NEXT X 
82 POKE 15492, 128 168 Y=<INP(255) 254 ss~·y• 340 POKE 1591111 , 128 
83 FOR X•1 TO 01 169 I F Y>200 THEN 543 255 Cz15892 341 GOTO 211 
84 NEXT X 170 NEXT X 256 FOR X•l. TO Q 342 POKE 1552 4, 191 
85 B$•"E" 171 POKE 15756 ,191 257 OUT255,0 11 343 POKE 153 96,128 
86 Cos 15556 172 POKE 15692, 128 258 Y=INP(255) 344 FOR X•1 TO 01 
87 FOR X•l TO Q 173 FOR X•l TO Ql 259 I F Y>21l0 THEN 543 345 NEXT X 
88 OUT255 , 011 174 NEXT X 260 NEXT X 346 B$•CHR$( 176) 
89 Y•INP(255) 175 B$= "T" 26 1 POKE 15892 ,1 28 347 C=l 552 4 
911 I F Y>211 11 THEN 543 176 C=l5756 262 GOTO 21! 348 FOR Xc1 TO Q 
91 NEXT X 177 FOR X• l TO Q 263 POKE 15388,128 349 OUT255, 1111 
92 POKE 1562 11 , 191 178 OUT255, 11 0 26 4 POKE 15516 , 191 350 'fc i NP(255) 
93 POKE 15556,128 179 Y•INP(255) 265 FOR X=l TO Ql 351 I F Y>211 0 THEN 543 
94 FOR X=1 TO Ql 181! I F Y>2110 THEN 543 266 NEXT X 352 NEXT X 
95 NEXT X 181 NEXT X 267 B$c"B " 353 POKE 15588 ,1 91 
96 B$c"I" 182 POKE 15756, 128 268 c~l 551 6 354 POKE 15524,1 28 
97 C•l 5620 18J GOTO 20 269 FOR Xc1 TO Q 355 FOR X=1 TO Ql 
98 FOR X• l TO Q 184 POKE 15380,128 271! OUT255,1l0 356 NEXT X 
99 OUT255,011 185 POKE 15508, 191 271 Y=INP ( 255) 357 B$=•.• 
1110 Y•INP(255) 18b FOR X•l TO 01 272 IF Y>21lll THEN 543 358 C•15588 
11!1 IF Y>211 11 THEN 543 187 NEXT X 273 NEXT X 359 FOR X•1 TO Q 
111 2 NEXT X 188 B$="C" 274 POKE 15581!,191 36 0 OUT255 ,01l 
103 POKE 15684 , 191 189 C•l 551l8 275 POKE 15516,128 361 Y=INP(255) 
1114 POKE 156211, 128 1911 FOR X•l TO Q 276 FOR X=l TO Ql 362 IF Y>200 THEN 543 
11!5 FOR X•l TO Ql 191 OUT255 , 1l ll 277 NEXT X 363 NEXT X 
1116 NEXT X 192 Y•INP (255) 27 8 B$="J" 364 POKE 15652 ,191 
1117 B$•"0 " 193 I F Y>2110 THEN 543 279 C•l 5580 365 POKE 15588, 128 
1118 C•l 56 84 194 NEXT X 281! FOR X•1 TO Q 366 FOR X=1 TO Ql 
1119 FOR X•l TO Q 195 POKE 15572,191 281 OUT255 , 00 367 NEXT X 
11 11 OUT2 55 ,11 11 1 96 POKE 155118,1 28 282 Y=INP(255) 368 8$=· ,· 
111 Y=I NP(255) 197 FOR X:l TO 01 283 I F Y>2 1l ll THEN 543 369 C=15652 
112 IF Y>2111l THEN 543 198 NEXT X 284 NEXT X 370 FOR X=l TO 0 
113 NEXT X 199 B$,."F " 285 POKE 156 44 ,191 371 OUT255 ,1111 
11 4 POKE 15748 , 191 211 11 C•l5572 286 POKE 15580,1 28 372 YciNP(255) 
115 POKE 15684 ,1 28 2111 FOR Xc1 TO Q 28/ FOR X=l TO 01 373 I F Y>2110 THEN 543 

" 116 FOR X= 1 TO 01 211 2 OUT255 ,0 0 288 NEXT X 374 NEXT X 
117 NEXT X 211 3 Y•INP(255) 289 B$:"K " 375 POKE 15716,191 
118 ss- · u · 2114 IF Y> 21111 THEN 543 29 11 C=156 44 376 POKE 15652,128 
119 C•15748 2115 NEXT X 291 FOR X" l TO Q 377 FOR X.,l TO Ql 
121! FOR Xc1 TO Q 211 6 POKE 15636 , 191 292 OUT255 ,0 0 378 NEXT X 
121 OUT255 ,00 207 POKE 15572 , 128 293 Y•INP(255) 379 C=15716 
122 Y=I NP(255) 211 8 FOR X.,1 TO Q1 294 IF Y>2110 THEN 543 3811 FOR X•1 TO Q 
123 I F Y>2011 THEN 543 211 9 NEXT X 295 NEXT X 381 OUT255,1111 
124 NEXT X 210 B$• "G" 296 POKE 15711 8,1 91 382 Y=INP(255) 
125 POKE 157 48 ,1 28 211 C•15636 297 POKE 156 44 , 128 38J IF Y>21111 THEN 553 
126 GOTO 20 212 FOR X•l TO Q 298 FOR X"'l TO Ql 384 NEXT X 
127 POKE15372, 128 213 OUT255, 111l 299 NEXT X 385 POKE 15781!, 191 
128 POK£155110,191 214 Y~INP(255) 3011 BS="H" 386 POKE 15716, 128 
129 FOR X=1 TO Q1 21 5 IF Y>2 11 11 TH EN 543 3111 C=15708 38 / FOR X=1 TO Q1 
1311 NEXT X 216 NEXT X 3112 FOR X=l TO 0 388 NEXT X 
131 B$•"0" 217 POKE 157011 , 191 3113 OUT255 ,111l 389 C=157811 
132 C•155011 218 POKE 15636 ,128 3114 Y=INP ( 255) / HIIIH! , ·o ntmuP\ 
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COMPUTER CONNECTION 
New Toll Free Order Number 

I EitJ Connection-SO BBS State of t he 
Art in Microcomputer Bullet in Board Progra m\ 
fo r the TRS-80. Available for M od I ( 101 000) or 
Mod Ill ( 103!)()()) $199 .95. 

["""]" WJ Electric Pencil Ver 2.1. Th is i ~ 
the eas iest to use wo rd processo r fo r Jhe TR S-80 
M odels I Ill. Easy to foll ow imtruct ion manual. 
full documentatio n. Regularl y S89.95 Ho liday 
Special S59.95' 

(:;f Alarm-80 Securi ty Compan~ Service 
Mainte nance Bill ing Package fo r bo th the M odel 
I & Ill. Menu d ri\ cn ba sic programs. handles 
central statio n billing o n mo nthl y. quarterl y. >e mi­
annua l. or annual cycles. Complete sales and aging 
repo rt s. Multi field c ustomer listing . lnteracti \e 
dunning program for delinquent account\ with 
letter writer. ( 113026) $499.95. 

I 

Clear Disk Drive Cases 
Give your disk drives a modern look. Clear 
Plex iglass Case gives a clea n look to your syste m . 
Regularly $ 79 .95 Holiday Special $69.9511 

EQ- / Power Draw A super-easy screen di splay 
generator. Allows you to save sc reens in Basic. 
Packed String. Load fi le. o r CM D file . Give a 
professiona l look to your progra m . Regula rly 
$39.95. Holiday Specia l $29.9511 

(g
1 

Dosplus 3.4 
Operating System 

J . 

You've read all about this inc redible Operat ing 
System . W ith all its' features only the price could 
improve it. Sooo ... Holiday S pecial $79.9511' 
(101005) Model I Single Density 
( 101006) Model I Do uble Density 
( 103006) Model Ill 

M-Zal The most powerful Editor 
Assembler ever written. Full screen ed iting. linking 
loader. full macro support a nd much more ' 
Ho liday special o nly ( 101007) $99.95. 

~ .. Electronic Messenger complete! ~ 
automated electro nic mail program fo r the 
M odel Ill. Transm im a nd receiH'\ ma il au to­
mat tca ll\ . Fro m a ~hort note to a full di\ k ~ T he 
\landa rd in Electronic Mail for all Compute r' 
( 103013) $149.95. ('\o w onl~ $59 .95~ ~'11) 

5tJ · Postman Mass Mailing 
System Th is '-iass Mailing Package i~ 
witho ut a d oubt the most powerful mailing list 
program ever writt en ' Info-Wo rld ga\e it a 4 
excellent (highest) ra t ing' Regula rl y $129.95. 
Ho liday Specia l S99.95 

1~ 1 Manufacturing Inventory 
Control A complete po int-of-sale o rder 
entry system fo r T RS-80 Model I Ill Includes 
ln \oice Generato r. Billing Record M a intenance. 
Jn,ento ry T racking . Product ion of finished goods 
fro m raw mater ia ls. etc ... Fantasti c ~ Regular 
$199.00. Ho liday Special Sl49.00'~ 

[iJ. Pascal-80Th: Fabulous Pascal-80 
Package by '\ew Classics Software. Considered to 
be the best Pasca l Package a\·a ilable for the 
TRS-80 ! Regular Price $99.95. H o liday 
Special ( 113008) $79 .9511 

Micro CashA poi nt -of-~ale ln\entor~ 
Cas h Register. and Accounts Recci\a ble 
System fo r the TRS -80 Model Ill . Includes 
ln\oice Generato r a nd Invent o ry Control' 
Regularly $199 .00 H o liday Special ( 103030) 
$149. 95!' 

(g Super Utility A Must fo r all se rio us 
computer user~ . Allo ws :you to repair da maged 
d isk directo ries. boot tracks. etc. A real \·alue a t 
$79 .95. but a ho ltda\ spec ial a t S-'9.9 511 

U niterm A M odular Terminal program fo r 
both the Model l & Ill. Full L'p and down load ing 
capa hili t ies with a 38 K buff~r in a 48K macklinc' 
II 3000 S79.95. 

*All Holiday Specials End 1-15-83!!! 
Postmarks after that date will no t be accepted at these prices!! 

B. T. Enterprises .-300 Nrw Toll Frtt tints for 
JOB Carlough Road /Ira/a lrrqwrr.< H'rlnm"' out of Ntw York Statt 
Bohemia. N. Y. 11 716 f'r ,.,., S 11/>_,,.,., to c-lrang c· ordtrs 
516 567 8155 (1·oicr) \ . l'.S. Rt·Hdrntt 4cld fin 800 64~ 116~ 
516 588 5836 (modem) ~ ~ 

B. r Enterprose<" a d i\O>IOn of Bo-T<eh Entrrprbc' lnl" ~----'... WELCOME 
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398 FOR X•1 TO 0 
391 OUT255,U 
392 Y•INP ( 255) 
393 IF Y>281 THEN 568 
394 NEXT X 
395 POKE 15844,191 
396 POKE 15788,128 
39/ FOR X•1 TO 01 
398 NEXT X 
399 B$• "X" 
488 C•15844 
4111 FOR X• 1 TO 0 
482 OUT255,18 
483 Y•INP(255) 
414 IF Y>288 THEN 543 
485 NEXT X 
416 POKE 15988,191 
417 POKE 15844,128 
488 FOR X• 1 TO 01 
419 NEXT X 
411 B$• "Z" 
411 C• 15988 
412 FOR Xa 1 TO 0 
413 OUT255 ,88 
414 Y• INP(255) 
415 IF Y>218 THEN 543 
416 NEXT X 
417 POKE 15988,128 
418 GOTO 211 
419 POKE 15532,191 
4211 POKE154114,128 
421 FOR X• 1 TO 01 
422 NEXT X 
423 B$• "11" 
424 C• 15532 
425 FOR X• 1 TO 0 
426 OUT255,81 
427 Y•INP(255) 
428 IF Y>211 THEN 543 
429 NEXT X 
431 POKE 15596,191 
431 POKE 15532,128 
432 FOR X• 1 TO 01 
433 NEXT X 
434 B$• "1" 
435 C•15596 
436 FOR X• 1 TO 0 
437 OUT255,811 
43 8 Y•INP ( 255) 
439 IF Y>211J THEN 543 
4411 NEXT X 
441 POKE 15668,191 
442 POKE 15596,128 
443 FOR X• 1 TO 01 
444 NEXT X 
445 B$•"2" 
446 C•15661 
447 FOR X• 1 TO 0 
448 OUT255,U 
449 Y• INP(255) 
458 IF Y>288 THEN 543 
451 NEXT X 
452 POKE 15724,191 
453 POKE 15668,128 
454 FOR X• 1 TO 01 
455 NEXT X 
456 B$• "3" 
457 C•15724 
458 FOR X• 1 TO 0 
459 OUT255,88 
468 Y• INP(255) 
461 IF Y>288 THEN 543 
462 NEXT X 
463 POKE 15788,191 
464 POKE 15724,128 
465 FOR X•1 TO 01 
466 NEXT X 
467 B$•"4" 
468 C• 15788 
469 FOR X•1 TO 0 
478 OUT255, 88 
471 Y• INP(255) 
472 IF Y>288 THEN 543 
473 NEXT X 
474 POKE 15788,128 
475 GOTO 28 
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476 POKE 15548,191 
477 POKE 15412,128 
478 FOR X• 1 TO 01 
479 NEXT X 
488 B$• "5" 
481 C•15541J 
482 FOR X• 1 TO 0 
483 OUT255,811 
484 Y• INP(255) 
485 IF Y>288 THEN 543 
486 NEXT X 
487 POKE 15684,191 
488 POKE 15548,128 
489 FOR X• 1 TO 01 
498 NEXT X 
491 B$•"6" 
492 C•15684 
493 FOR X• 1 TO 0 
494 OUT255,IJIJ 
495 Y•INP(255) 
496 IF Y>288 THEN 543 
497 NEXT X 
498 POKE 15668,191 
499 POKE 15684,128 
SIJS FOR X• 1 TO 01 
Sill NEXT X 
582 B$•"7" 
583 C• 15668 
584 FOR X• 1 TO 0 
585 OUT255,81J 
586 Y•INP(255) 
587 IF Y>2118 THEN 543 
588 NEXT X 
5119 POKE 15732,191 
518 POKE 15668,128 
511 FOR X• 1 TO 01 
512 NEXT X 
513 B$• "8" 
514 C•15732 
515 FOR X• 1 TO 0 
516 OUT255,118 
517 Y• INP(255) 
518 IF Y>2111J THEN 543 
519 NEXT X 
5211 POKE 15796,191 
521 POKE 15732,128 
522 FOR X• 1 TO 01 
523 NEXT X 
524 B$•"9" 
525 C• 157 96 
526 FOR X•1 TO 0 
527 OUT255,111 
528 Y•INP(255) 
529 IF Y>21JII THEN 543 
538 NEXT X 
531 POKE 158611,191 
532 POKE 15796,128 
533 FOR X• 1 TO 01 
534 NEXT X 
535 C• 15868 
536 FOR X• 1 TO 0 
537 OUT255,18 
538 Y• INP(255) 
539 IF Y>21J8 THEN 573 
5411 NEXT X 
541 POKE 158611,128 
542 GOTO 211 
543 GOT0544 
544 POKEC,128 
545 PRINT@(896+B),B$ 
546 IF BS• CHR$(176) THEN 8$• " • 
547 A$(8) • 8$ 
548 B• ts·H 
549 IF 8• 62 THEN 553 
558 FOR X• 1 TO 28 
551 NEXT X 
552 GOTO 28 
553 C$•A$(11)+A$(1)+A$(2)+A$(3)+A$(4)+A$(5)+A$(6)+A$(7)+A$(8)+A$( 
9)+A$(18)+A$(11)+A$(12)+A$(13)+A$(14)+A$(15)+A$(16)+A$(17)+A$(18 
)+A$(19) 
554 D$•A$(28)+A$(21)+A$(22)+A$(23)+A$(24)+A$(25)+A$(26)+A$(27)+A 
$ (28)+A$(29)+A$(31)+A$(31)+A$(32)+A$(33)+A$(34)+A$(35)+A$(36)+A$ 
(37)+A$(38)+A$(39) 
555 E$•A$(41)+A$(4l)+A$(42)+A$(43)+A$(44}+A$(45}+A$(46}+A$(47)+A 
S(48)+A$(49)+A$( 58)+A$(51)+A$(52)+A$(53)+A$(54)+A$(55)+A$(56)+A$ 
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(57)+A$(58)+A$(59) 
556 POKE15716,128 
557 F$•A$(61)+A$(61)+A$(62) 
558 G$aC$+D$+E$+F$ 
559 LPRINTG$ 
561 PRINT@896, • . 
561 FOR A•IT069 
562 A$(A)•" • 
563 NEXT A 
564 a-. 
565 FOR A•l TO 511 
566 NEXT A 
567 GOTO 21 
56H B•tB-1):IF B<l THEN B•I:A$(8)•" • 
569 POKE 15781,128 
571 PRINT@(896+B),"" 
571 GOTO 21 
572 GOTO 628 
573 CLS 
574 PRINT@21,"TIME CONSTANT" 
575 PRINT@35,Q 
576 PRINT@133,"FASTER" 
517 PRINT@153,"SLOWER" 
578 PRINT@173,"RETURN" 
579 POKE15492,191 
581 POKE15532,128 
581 FOR X•1T021 
582 NEXT X 
583 FOR X•1 TO 51 
584 OUT255,11 
585 Y•INP(255) 
586 IF Y>211 THEN 617 
587 NEXT X 
588 POKE 15512,191 
589 POKE 15492,128 
591 FOR X•1 TO 21 
591 NEXT X 
592 FOR X•1T051 
593 OUT255,18 
594 Y•INP(255) 
595 IF Y>211 THEN 614 
596 NEXT X 
597 POKE 15532,191 
598 POKE 15512,128 
599 FOR X• 1 TO 21 
611 NEXT X 
611 FOR X•1 TO 51 
612 OUT255,11 
613 Y•INP(255) 
614 IF Y>211 THEN 621 
615 NEXT X 
616 GOT0579 
617 Q-(Q-5) 
618 IF o-• THEN 0• !» 
619 POKE15492,128 
611 PRINT@35,Q 
611 FOR X•1 TO 51 
612 NEXT X 
613 GOTO 579 
614 Q-(0+5) 
615 POKE 15512,128 
616 PRINT@35,Q 
617 FOR X•1 TO 51 
618 NEXT X 
619 GOTO 579 
621 CLS 
621 B-I:GOT07 
622 CLS 
623 PRINT"1. YOUR PRINTER SHOULD BE ATTACHED AND ON." 
624 PRINT" 2. REMOVE THE 'AUX' AND 'MIC' PLUGS FROM THE CASSET'T 
E RECORDER." 
625 PRINT"3. THE ROCit MUST BE QUIET AND THE RECORDER ON A HARD 

FLAT SURFACE FOR BEST RESULTS. • 
626 PRINT"4. DEPRESS 'RECORD', 'PLAY', AND THE SMALL PIN AS IN 
DICATBD IN THE FLASHING DRAWING. • 
627 PRINT"5. DEPRESS ANY KEY TO CONTINUE." 
628 POKE15916,151:POKE15917,135:POKE15918,131:POKE15919,131:POKE 
15921,131:POKE15921,131:POKE15922,131 : POKE15923,17l:POKE15981,14 
9 : POlBl5987 ,171 
629 POKE16144,149tPOKE16145,191 : POKE16147,19ltPOlE16151,171 
631 M$•INKEY$ 
631 IF M$•""THEN633 
632 GOT02 
633 POKE15917,131tPOKE16145,128tPOKE16147,128 
634 GOTO 628 

appear at the bottom of the video 
screen. The cursor returns to the home 
position in the upper left and circulates 
again . 

The Space function makes a small 
block appear on the video display (the 
printer will print a space). The Print 
function prints the video display line, 
and Erase deletes the last character (or 
space) from the video screen. If you 
reach the end of the video line (the gap 
in the indicating bar above the line), the 
line is automatically printed. 

The Speed function produces a new 
display that has the commands Faster, 
Slower, and Return. These commands 
increase or decrease the speed at which 
the cursor moves . Return sends the pro­
gram back to the original mode. Any­
thing on the video display line will be 
lost upon exiting to the Speed control 
display. You can change the speed as 
often as you wish. 

This program is written in Basic and 
some delay is allowed after a Print com­
mand so the printer noise will not be 
"heard" by the tape recorder . If your 
printer is slow, you may want to in­
crease this delay by changing the 500 in 
line 565 to a greater number, such as 
2<XX> . • 

TRS-80*~ 
Models r:JE 

Discount 
PricBS! 

1am 
'@gJ 

Great Gih Ideas for Christmas! 

For little Kids I Ages 4- 101 
l ittle Red Riding Hood IAdv. lnt) 
Old McDonald' s Farm (Adv. Int.) 
Twas the Night Before Xmas 

(Adv. lnt) 
Ghost Hunter IDub & McNm) 
Hoppy (Dub & McNm) 
The Playful Profe$$0r (Med. Sys.) 
For~Kids 
The Eliminator (Adv. Int. I 
Star Fighter (Adv. Int.) 
Crush, Crumble & Chomp 

(Auto. Sim.) 
Defense Command I Big Five) 
Robot Attaclc IBig Five I 
Panik !Fantastic) 
The Institute IMed. Svs.l 
laser Defense (Med. Sys.l 
Strike Force (Melbourne) 
For the Oflice 
Personal Check Mgr. fAdv. Int. I 
Mail List (Precision Proto.) 
Elec:ric Webster (Prosoftl 
Newscript 7.0 fProsoftl 
Newscript 7.0 8o labels (Prosoft l 

Your Cost 
lipe/Dislt 
11.!10! -
11.90 -

11 .90 -
13.501 -
13.501 -
11.90114.30 

15.90119.90 
19.90123.90 

23.90123.90 
12.70115.90 
12.70115.90 
15.90119.90 
15.90118.30 
11.90114.30 
13.55116.95 

- 19.90 
- 71.90 
- /119.60 
- I 99.90 
- 111 1.90 

Check reader seNice for our car a log. 

RIMES COMPUTER PRODUCTS 
262 Tracey, Dept. 12A 

Grand Island, N.Y. 14072 
(7161773-2519 

Add S 1 50 fa< shopping Add S 1 50 for COD 
For fastest serv~te send M 0 or cert ch«ck. 

M astercardNrsa also accepted 
Allow 2 weeks for personal checks 
New York Residents add sales ta• 

" TRS-80 •s a trademark of Tandy Co•" 
.... .aa 
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At last count, more than a the personal computer market. 
couple of million Americans owned With UST, you'll be able to 
personal computers. And that reach business and professional 
number is expected to triple by people at a critical point in the 
1985. purchase cycle-before they've 

That's a fertile environment bought therr hardware. 
for software sales. But a lot of per- At the same time, you'll be 
sonal computer software organiza- able to impact another significant 
tions are discovering it's not as market segment-those people 
easy as they might have thought. who already own personal com-

The problems boil down puters, and are eager to learn how 
to these: they can do more with them. 

Lack of awareness on the To find out how UST can 
part of personal computer buyers. expand the awareness of your soft-
Lack of understanding on the part ware for less than $200, send us 
of personal computer salespeople. this coupon. (Hurry! We go to 
Lack of unlimited dollars to adver- press December 15.) ' 
tise in the myriad magazines that Or don't. And go on being 
reach this small segment or that less well known than you deserve 
small segment of the total market. to be. 

If any of this sounds like a UST is published by Redgate 
familiar frustration to you, we've Publishing Co., an a/filial£ of 
got good news. UST is here. And E F Hutton & Co. 
Its advent heralds a new era in 1 800 327-1300 
COSt -effective SOftWare marketing. In Florida call: 1 305 231-6904 .-- 1 

UST_isn't r, WUTTO Min MOREPEoPLEAWAREDFiY soFTWaRE::-, 
~other guide. : o Plea. c send me lit rature tha t explains how LiST can help. 
Its not another 0 I don't want to wait on the mail . Call me right away. 

directory It's an I ' end to LIST, Redgate Publi hing Co .. 3407 Ocean Drive. 
:_& : Vero 13 ach. Fl. 32960. O r phone I 800 :l2 7-1300. llllOrmat:lve new In Flondocalll 30; 231 69< 

publication that Til u 

puts software a .Lti'!!O:"t 

first. And puts 
you in touch­
directly, inexpen­
sively-with the 
fastest growing 
segments of 

![) 1982 Redgate Publishing Company 

.--See List of Advemsers on Page 451 

I 
I 
I 
I 

"II \ 

I :v11 T he ft ware Resource Book __ .J L..----------- fur ~nal Computer Users 
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REVIEW 

The Color Computer Goes 
Forth 

*** 
Colorforth 
Armadillo International Software 
Austin, TX 78712 
Color Computer, 16K 
$49.95 

Starting Forth 
Leo Broclie 
Prentice-Hall 
Engkwood Qiffs, NJ 07632 
softoover, 348 pp. 
$15.95 

by Scott L. Norman 

Colorforth is an implementation for 
the Color Computer's 6809 micropro­
cessor of FIG-Forth, the standard pro­
moted by the Forth Interest Group 
(FIG) of San Carlos, CA. The 
documentation is a 12-page Armadillo 
Software pamphlet and a detailed FIG 
glossary. The pamphlet contains 
details on changing the memory maps 
for disk and cassette systems, as well as 
a few special features of Colorforth . 
The FIG publication includes the 
manual for the source-code text editor. 

Starting Forth 

There's no way a stranger to Forth 
could learn the language from this 
material. Armadillo Software suggests 
you purchase Leo Brodie's book. 
There are tutorial reviews, problems 
with so\utions, and carefu\ly marked 
sections for novices and relative 
experts. 
80 • 80 Micro, December 1982 

by Scott L. Nonnan 

P rogramming in Forth 
is now possible for 

Color Computer owners; 
read on and fmd out how 

The pages of Starting Forth are in­
habited by marvelous cartoon charac­
ters who illustrate the functions of 
Forth words and features; there's a 
robed monk with a quill pen for the 
compiler, a hooded medieval execu­
tioner for the word execute, and a 
slick-haired, mustachioed character 
who constantly refers to his dictionary. 
Naturally, he's the interpreter. My fa­
vorite is the two-headed flying rep­
tile responsible for exchanging the top 
two numbers on the parameter stack. 
By an amazing coincidence, the word 
he represents matches the sound of his 
wings: swap! 

None of this hides the fact that 
Brodie has produced a serious book. It 
is best read at the keyboard where you 
can test the examples interactively, 
since certain sections are geared to 
Forth Inc. products and discuss fea­
tures not relevant to Color forth. An 
example is the discussion of the text 
editor, for which Colorforth uses very 
different syntax. The FIG notes pro­
vide a clear guide to this aspect of the 
software. In most respects, Starting 
Forth is excellent in both style and con­
tent, and I recommend it. 

Q>lorforth 
The Colorforth software comes on 

cassette, with versions for 16K systems 
with or without disk drives. There are 
complete instructions for making cas­
sette back-ups and for modifying and 

storing disk and cassette versions for 
32K systems. 

There is also a discussion of the sim­
ulated disk screens used by cassette­
based systems. Forth uses virtual stor­
age, shuffling 1,024-character screens 
between disk and RAM as needed. 
Colorforth reserves RAM for the pur­
pose of simulating such storage units: 
four of them in 16K, 12 in 32K. (A real 
disk holds about 135K.) 

By using the starting and finishing 
addresses specified in the documenta­
tion, you can store the simulated 
screens' contents on tape so your newly 
defined text isn't lost at the end of a 
terminal session. You can also define 
new words without using a screen, al­
though you can't use the text editor to 
correct errors. Words that compile cor­
rectly become part of Colorforth 's dic­
tionary, at least for the duration of the 
session. The Colorforth pamphlet also 
gives the addresses used in saving a dic­
tionary that has been extended. 

I added the word CLS to the diction­
ary, to clear the screen as in Color 
Basic. Colorforth doesn't have a built­
in function like this. My word was con­
structed as a colon definition; i.e., the 
defining name, oper ands, and 
previously defmed (stock) words out of 
which it was constructed were enclosed 
between a leading colon and trailing 
semicolon, like this: : CLS 1024 512 
143 FILL;. Hitting enter compiles the 
word into the dictionary. 

This illustrates a number of qualities 
about typical Forth words, so let's take 
it apart slowly. It starts with the name I 
choose, which can be up to 31 charac­
ters long. The use of long names makes 
programs somewhat self -document­
ing, but remember that what's stored is 
just the first three characters plus a 



count of the word's length . This means 
that WORDI and WORD2 are indis­
tinguishable as names; both are five 
characters long and both begin with 
WOR. It is acceptable to use I WORD 
and 2WORD, however. 

The definition follows the name of 
CLS; in this case, "Starting at address 
1024, fill 512 memory locations with 
the byte pattern that translates as deci­
mal number 143." (The definition of 
the word Fill tells us which operand 
corresponds to each of these param­
eters.) 

Fill is a general Forth word, and can 
perform this memory-stuffing op­
eration anywhere in RAM. Recall, 
however, that in the Color Computer 
location 1024 is the start of the low-res­
olution video screen. When you store 
numbers in such locations, the corre­
sponding graphics character shows up 
on the video display, so that my Color­
forth word is the equivalent of the Col­
or Basic loop: 

100 FOR I = 1024 TO 1024 + 511 
100 POKE I, 143 
120 NEXT I 

Referencing Color Computer docu­
mentation verifies that here, 143 is a 
solid green graphics block. 

You can_ see the extent Colorforth 
represents a customization of Forth to 
the Color Computer. You can capital­
ize on the memory-mapped video of 
the 6809, and use the predefined 
graphics characters at will. 

For example, here is one way to 
generalize CLS to a new word, 
YELSCRN, which clears the video dis­
play to solid yellow instead of solid 
green:: YELSCRN 1024512159FILL 
KEY ;. Here, 159 represents the solid 
yellow graphics block denoted as 
CHR$(159) in Color Basic. Another 
stock Forth word, Key, has been intro­
duced. It causes the computer to wait 
until a key is depressed before con­
tinuing (before signifying the complete 
execution of YELSCRN). The signal 
takes the form of OK printed on a 
green field, which spoils the appear­
ance of the solid yellow screen. Thus 
Key is similar in function to the Basic 
statement 200 A$= INKEYS : IF 
A$='"' THEN 200, or to the indef­
inite loop 200 GOTO 200, often used 
to freeze a video display. 

Once they are defined, invoke the. 
new words by calling them; to clear the 
screen to green at any time, enter CLS 
from the keyboard or include it in a 

program statement. 

Text Screen Operations 

You can define a whole series of col­
ored backgrounds if desired. The best 
way is to use the text editor, entering a 
whole group of definitions on a screen. 
Remember, words defined this way 
don't have to be sequential statements 
in any one program. When using a 
disk, prepare the system for screen in­
put by entering "empty-buffers," fol­
lowed by "disk." The command Edi­
tor invokes the editor; screen # l can 
then be loaded with blanks and 
selected for editing by 1 CLEAR. 

A text screen consists of 16lines of a 
maximum of 64 characters each. The 
lines are numbered 0-15, and you enter 
text on line #n by prefixing your mate­
rial with n P . Thus typing the following 
two lines loads the defining words for 
blue and red backgrounds into virtual 
memory: 

2 P: BLUSCRN 1024 512 175 FILL KEY ; 
3 P : REDSCRN 1024 512 191 FILL KEY ; 

Line numbers 2 and 3 refer only to lo­
cations being edited within the screen; 
there are no line numbers in a Color­
forth program itself. 

The last entry on a text screen should 
be ;S (note the lack of a space between 
semicolon and S), which stops inter­
pretation when the screen is loaded. 
You need not devote an entire line to 
this two-character word; Colorforth 
can handle multiple-word (multiple­
statement) lines, as long as they're less 
than 64 characters. If a single defini­
tion is longer than this, press enter 
when nearing the end of the first 64 
characters and continue on the next 
screen line. A right square bracket, 
generated by pressing the shift and 
right arrow keys simultaneously, de­
notes the start of a continuation line. 

The FIG documentation discusses 

What Forth Is, and Isn't 
knew very little about Forth 

before being introduced to the 
Colorforth package, though I had 
a feeling that it was useful for 
computer control of machinery. 
The arrival of the Colorforth cas­
sette motivated me to learn more 
about the background and capa­
bilities of the language. 

I learned that Forth-at least in 
its original form-was largely the 
invention of Charles H. Moore, 
who now heads Forth Inc. in CA. 
Forth has become a favorite for 
computer control of instruments 
among radio astronomers, al­
though since its inception it has 
found a wider variety of appli­
cations. 

It's compact, and has been im­
plemented on a range of comput­
ers, from mainframes to micros. 
The microcomputer versions are 
not necessarily poor relations; a 
very capable Forth package can be 
written for a 16K machine. 

One of the problems in writing 
about Forth is that, strictly speak­
ing, it isn't a language, but rather a 
complete programming environ­
ment. A typical package includes a 
core dictionary of words, a com­
piler, an assembler, and a text edi­
tor for working on source code. 
For brevity, though, I'll call it a 

language in this review. It's easy to 
customize Forth for any particular 
application. Most versions, how­
ever, start with an unusual degree 
of commonality. The Forth com­
munity has shown a genuine inter­
est in setting standards, which 
makes it easy to use general texts 
like Brodie's with other vendors' 
software packages. 

But what is it like to program in 
Forth? You begin with a diction­
ary of 150 or so high-level words 
that act like subroutine calls. 
These can be added to. In fact, 
much of what you do when pro­
gramming in Forth is to define 
more and more powerful words, 
combining prior definitions with 
embedded data. Ultimately, you 
define a word that, when called, 
executes the entire program. 

Languages implemented in this 
fashion are said to be threaded; 
you can visualize a thread of sub­
routine addresses linking the pro­
gram words together, eventually 
ending at the machine-language 
level where the most basic words 
(the ones that were in the diction­
ary to begin with) are defined. The 
commands a programmer gener­
ates can be tested immediately 
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the text editor. It performs most func­
tions you expect from an editor, al­
though some operations aren't as con­
venient . For example, it takes· two 
commands to change one text string in­
to another: X oldtext, C newtext. 

The word Forth causes the system to 
leave the editor . All that remains is to 
compile the words defined on the 
screen into the dictionary, done easily 
with the load command. 

Dealing With Numbers 

All the examples so far have used 
decimal numbers; Colorforth initial­
izes in decimal, just as Basic does. It 
does have a built-in hexadecimal capa­
bility , however, and it's easy to define 
the system you want and have Color­
forth operate in any other base . 

You can switch between decimal and 
hexadecimal with the words Decimal 

c,.,,,.,..,.,,,,.,mp 81 

from the keyboard, since they are 
compiled as they are entered. Al­
ternatively, you can use the text 
editor to write chunks of source 
code called blocks or screens. 
These can be stored on disk or 
tape, or even in RAM , and entered 
as a unit . 

The Forth incremental compiler 
also compiles this code as it is en­
tered. Once compiled, new Forth 
words have the same status as 
those that came with the original 
package; there's no difference be­
tween the original building blocks 
and any particular program state­
ment. This lack of a fixed instruc­
tion set has caused purists to ob­
ject to calling Forth a language. 

The extendable dictionary is one 
of Forth 's principal features. It 
takes a little getting used to the 
fact that the words are not as limit­
ed in form as they are in Basic. A 
Forth word can begin with (or 
even be) a number. There are even 
common words that are punctua­
tion marks. It 's a little bizarre, but 
let me get ahead of myself: This is 
a valid Forth statement, defining 
one standard word in terms of 
others: : ? @ . ;. 

It's true that some of this short­
hand makes Forth hard to read. 
There are a couple things that ini­
tially seem strange, at least if 
you've come through the Basic 
ranks, and it is worthwhile to men-
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and Hex . These are toggled com­
mands, so exercise a little caution if 
you change bases in the middle of a 
routine. Here's a definition for a new 
word, Convert, which takes a decimal 
number from the keyboard and prints 
its hex equivalent: : CONVERT CR 
HEX . DECIMAL CR ;. This uses two 
more predefined words: CR, which 
generates a carriage return; and ". ", 
the period, which causes the preceding 
number to print according to the most 
recently defined base. 

You can see how the liberal use of 
punctuation marks as words makes 
Forth hard to write about. Assume 
that you start out in the decimal sys­
tem; you invoke the new word by en­
tering n Convert, where n is an appro­
priate number. The entry process puts 
n on top of the stack. Hex converts the 
top number on the stack to hexadeci-

tion them before going into the de­
tails of Colorforth itself. 

The first is the use of a stack . 
This is a portion of RAM set aside 
for the sequential storage and re­
trieval of data in a last-in, first-out 
(LIFO) fashion . Forth uses the 
stack , or more properly the para­
meter stack, to pass operands and 
data from one word or subroutine 
to another. 

When writing Forth code, it is 
convenient to keep intermediate 
results bouncing up and down on 
the stack from one operation to 
another. That doesn't mean that 
you can 't name variables and call 
them as needed; but using the stack 
intelligently can speed program 
operation. You can' t avoid keep­
ing track of things on the stack 
anyway, since operands have to be 
presented to Forth words in the 
correct order. 

Finally, it can be just plain fun 
to define your own commands and 
incorporate them into the diction­
ary; it's the easiest way I know to 
produce your own personalized 
computer language. 

Forth uses a second (or return) 
stack to keep track of procedure 
call information. Programmers 
use the return stack to test the cur­
rent value of the running index in a 
DO loop, Forth's equivalent of the 
For .. . Next loop. 

Because of the parameter stack, 
Forth employs reverse Polish, or 
postfix, notation (RPN). In this 

mal, the period prints it, and Decimal 
returns you to base 10 for the next key­
board entry. The initial and final car­
riage returns provide a decent display. 

From this example, you can see how 
the stack gets involved in Colorforth 
operations, including 110 . 

The next step is the definition of 
other numbering systems. This in­
volves the predefined variable BASE, 
which stores the decimal value of the 
number used for conversions. Here are 
the definitions of two new systems: 

:TERNARY 3 BASE ! ; 
: 2S-ARY 2S BASE ! ; 

These aren't especially useful, but are 
different from the Binary and Octal 
that everyone defines when writing 
about Forth. 

These definitions introduce the ex-

system, arithmetic expressions are 
written with operations fo llowing 
the operands to which they apply, 
so that A + B • (C-D) I E be­
comes CO- B • E I A + . Opera ­
tions are carried out immediately 
as the expression scans from left to 
right. No parentheses are needed , 
and there is no implied hierarchy 
of mathematical operations. Com­
pilation or interpretation can be 
very fast. 

Hewlett -Packard calculato r 
users will recognize this, as their 
machines use RPN . In fact, Forth­
like languages a rc used in the 
ROMs of some calculators, as well 
as in scientific instruments, ma­
chine-tool controllers , a nd so on . 
Still, before plunging into the Col­
orforth version, ask what Forth 
can do for a microcomputer own­
er, especially a Color Computer 
owner. After all, it requires a lot o f 
attention to detail, the necessity to 
move numbers to and from the 
stack makes it less than ideal for 
number crunching, and its struc­
ture and syntax are radically dif­
ferent from those of Color Basic . 

To some extent, this difference 
is responsible for some of Forth's 
appeal. It allows the programmer 
close control over the computer 
(for 110 operations, for example) 
that you associate with Assembly 
language, but it's easier to work 
with. It's fast, and it ' s easy to in­
corporate Assembly-language sub­
routines into a Forth program for 
the most time-critical applications. 
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clamation point, which Forth uses to 
denote storing a number at a specified 
address. The syntax is such that you 
provide the address by specifying the 
variable BASE; variables return their 
addres es to the stack, while constant 
return their values. 

Earlier, I referred to a number n as 
an "appropriate" number. What does 
this mean? Colorforth i set up to do 
fiXed-point arithmetic only. using signed 
16-bit number (32767 to -32768). This 
is a general property of Forth, even 
when used on 8-bit microprocessors. 
Some double-length operations are 
available, and it's po ible to write 
floating-point routines, but this is one 
reason Colorforth wouldn't be the lan­
guage of choice for cientific number 
crunching. 

To enter a double-length number, 
you punctuate it with a period ; you can 
enter 100000 as 100.000, for example. 
Colorfonh al o has formatting com­
mands imilar to Print U ing for out­
putting large number . 

Although the range of number us­
able for calculation i limited, some 
operato r do interpret 16 bit as an un­
signed number (0-65536). As you 'II 
see, this is what you need to address 
memory-mapped 110 in the Color 
Computer. 

Comparison and Control Structures 
Colorforth has a fairly complete set 

of compari on operators, which are 
used to control program branching 
within lf ... Then ... EI e tatements. Be­
cause of RPN , the syntax oft he e com­
mands takes orne getting used to, a l­
though the idea are familiar enough 
from Ba ic. Here are Color Basic and 
Colorforth program fragment that ac­
cept a number from the keyboard, test 
it to see if it i po itive o r negative, and 
print the re ult : 

Color Ba\ ic 
100 I PUT 
110 IF > 0 T H E ' PRINT "PO ITIVE" 
ELSE PRINT .. EGATI E" 

Colorforth 
: TEST O> IF . .. PO ITIVE .. 
ELSE . .. EGATIVE .. THE 
(Used by entering T EST) 

Notice that in Colorforth, the words 
If and Then pan the vossible branches 
the program might take, but not the 
decision-making portion. That comes 
before the If, in the form required by 
RPN ; for example, (N > 0) becomes 
(N 0>). where, in my example, N is put 
on the stack from the keyboard. This 
example al o introduce dot -quote, the 
word u ed to print literals. Neither ex­
a. • BOMicro, December 1982 

ample consider the possibility that N 
equals zero. 

In the Basic example, control passes 
to the statement following line 110 
after a me age has been printed. Simi­
larly, Colorforth pa es to whatever 
follows Then . There i a difference, of 
course, in that the Basic If. .. Then 
could have altered program flow by us­
ing s tatement number (i mplied 
GOTO ). in lead of the Print com­
mands. Bccau e Colorforth i a true­
lured language without line numbers, 
there are no GOTO statements. You 
can u e other word within the 
If. .. Then to execute action other 
than printing, however. After they are 
executed, control evemually returns to 
the word following Then. 

"Colorforth has a fairly 
complete set of 

comparison operators, 
which are used to 

control program branching 
within If. .. Then . .. 

Else statements." 

Colorforth compari on expressions 
can be quite lengthy, as they are in 
Basic. Simple algebraic comparisons 
can be logically combined , using AND, 
OR, or XOR operators . 

Colo r Basic has only one kind of 
repetlltve tructure , the definite 
For ... Next loop where the index's 
lower and upper bounds are specified. 
Colorforth has a similar construct, 
called a DO loop, plus a pair of in­
definite form • the Begin ... Unti l and 
Begin ... While ... Repeat loop . The 
DO loop cannot be executed interac­
tively; it must be compiled into a word, 
although you can pecify one or both 
limits from the keyboard when the 
word is executed . Typical yntax is: 
: T EST b a DO (expression) LOOP;, 
where the loop index will run from 
a to (b-1). 

For this example, b must be greater 
than a, and the index is incremented by 
one for each pas through the loop; the 
more general form is: : NEWTEST b a 
DO (expression) c + LOOP;, where c 
is the step size, which can be negative, 
and where the loop is terminated by the 

word+ LOOP. 
The current value of the loop index 

is always kept on the second (return) 
stack, from which it can be obtained by 
the Colorforth word I. Here's a imple 
example that loop 10 times, printing 
the number of each cycle as it goes 
along: : COUNT II I DO C R I . 
LOOP;. 

Loops canal o be nested . Here i a 
pair that together make a oftware 
timer: : TIMER 0 DO 15500 0 DO 
LOOP LOOP ;. To time out N ec­
onds, enter N TIMER. N serves as the 
upper limit for the outer loop, while 
the inner loop doe nothing 15,500 
times per econd. Thi gives you an 
idea of Colorforth' relative peed. 
Color Basic's For .. . Next timing loop 
only executes 460 times per econd. 
Notice that each nested loop termi­
nates on its own Loop, in contra t to 
Basic, where loop can hare a Next 
statement. 

The indefinite loops have no simple 
counterparts in Ba ic, a ltho ugh Pascal 
and other tructured language have 
similar construct . These loop are 
used to repeat orne action or calcula­
tion until a particular event occurs, 
where the programmer has no control 
over how long that might take. The 
general syntax for a Begin ... Untilloop 
is: BEGIN (expres ion to be repeated) f 
UNTIL, where f represents a logical 
flag. The main expression is repeated 
as long as the flag is zero (false). The 
loop ends when the flag take on the 
value one (true). Mathematical com­
pari ons such as N 0 > return flags of 
this sort to the top of the stack . 

The inver e behavior, the repetition 
of an operation a long as omething is 
true rather than until it is true, i ob­
tained with the Begin ... While ... Repeat 
loop, where the logical test i per­
formed part way through the cycle. 
The construction i : BEGIN (fir t part) 
f WHILE (second part} REPEAT. Af­
ter the fir t part o f the computation, 
the program test a flag. If it i true, ex­
ecution continue to the econd part of 
the computation and the whole thing 
repeats. As oon as the flag te t fal e, 
execution exits from the loop. 

Constants, Variables, and Arrays 

Although Colorforth uses the stack 
for temporary storage, it also let you 
name constants and variables for fu­
ture reference. The naming phrase 
are: VARIABLE (name) and (value) 
CONSTANT (name). These phrases 
are not colon definition , like those 
I used for CLS. It i not necessary 
to specify the functions of Variable 



and Constant; they ' re predefined 
words, and their machine code takes 
care of that. 

Earlier, I said that using the name of 
a variable in another statement puts 
that variable's address on top of the 
stack. If you use the name of a con­
stant, its value, not its address, is 
placed there. 

Look again at the word YELSCRN. 
You can define the solid yellow graph­
ics block this way: 159 CONSTANT 
YELBLOCK, so the word that sets the 
screen to a solid yellow becomes: 
: YELSCRN 1024 512 YELBLOCK 
FILL KEY; . This isn't very profound, 
but it's a necessity for high-level 
languages. Even Assembly language 
lets you use labels. 

If using a variable's name returns its 
address, how do you get its value? For 
that matter, how do you set its value? 
As you might expect, Forth dialects 
have other words for storing and re­
trieving the variables' values. The bad 
news is that these particular words use 
punctuation marks, so they are diffi­
cult to write about clearly, and their 
forms don' t necessarily suggest their 

0 HEX (Square Wave Sound) 
I FFOI CONSTANT ADI 
2 FF03 CONSTANT AD2 
3 FF23 CONSTANT AD3 
4 FF20 CONSTANT D/ A 

definitions. Still, Color Basic pro­
grammers get used to a leading ques­
tion mark for Print and an apostrophe 
for REM . 

The word that stores a 16-bit num­
ber at any given address is an exclama­
tion point. So, the definition of TER­
NARY, "3 BASE !"actually consists 
of the phrase, "Store the 16-bit repre­
sentation of the decimal number 3 in 
the address referred to by the prede­
fined variable BASE." There is an­
other word, "+!", that adds anum­
ber to whatever is at a given address, 
similar to the add-to-memory key on a 
calculator. 

The operation of retrieving the value 
from a particular address and putting it 
on the stack is performed by the at 
symbol(@), pronounced fetch. A use­
ful extension, symbolized by the ques­
tion mark, is fetch followed by a print 
command. The operand precedes this 
word; to find out what number system 
Colorforth is in at any time, enter 
DECIMAL BASE?. A little thought 
shows you why the word Decimal is 
needed. The definition of the word 
"?"is the cryptic example I gave in the 

5 : ISEL ADI C@ F7 AND ADI C! ; (Puts 0 in bit 3 of SFFOI) 
6 : 2SEL AD2 C@ F7 AND AD2 C! ; 
7 : SNDENABLE AD3 C@ 8 OR AD3 C! ; (Puts I in bit 3 of SFF23) 
8 : TIME F 0 DO LOOP ; (Approx. 0.001 sec. delay) 
9 : SOUNDOFF HEX ISEL 2SEL SNDENABLE BEGIN FC D/ A C! TIME 

10 ] 0 D/ A C! TIME 0 UNTIL; (Infinite loop) 
II ;S 

Figun> I 

MISADVENTURE SERIES-model I & Ill 16k 

section "What Forth Is." 
These words are useful to Forth pro­

grams running on 16-bit machines, al­
though they also exist in the Color­
forth dictionary. There are analogous 
words, C! and C@, that store and 
fetch 8-bit values and are more inter­
esting to Color Computer program­
mers. The C prefix stands for charac­
ter, because these words are useful for 
manipulating ASCII characters (even 
on larger machines). 

Here's a routine that exercises some 
of the concepts and Colorforth words 
I've introduced so far. It displays each 
of the Color Computer's 256 distinct 
printable characters, including 
graphics blocks, in turn at the middle 
of the screen (location 1295). Each 
character shows on the screen for two 
seconds. 

1295 CONSTANT MIDSCRN 
: CHARS CLS 2.56 0 DO I 
MIDSCRN C! 2 TIMER LOOP; 

C! acts like POKE, rather than PRINT 
CHR$, as far as video memory goes; 
the table on page 211 of the June 1981 
80 Micro spells out the differences. 

Forth dialects also support array 
definitions. These are treated as vari­
ables with extended memory areas set 
aside for the data values' storage. The 
equivalent of Basic's DIM statement is 
the word Allot, used this way : VARI­
ABLE (array name) (n) ALLOT, 
where n is the number of bytes of 
storage reserved, in addition to the two 
bytes that are automatically set aside 
by the word Variable. Remember, even 
Colorforth assumes you' re working 
with 16-bit numbers unless otherwise 
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informed. So to set up a 10-member 
array named Info filled with 16-bit 
numbers, specify an additional (9 x 2) 
bytes: VARIABLE INFO 18 ALLOT. 

If you use an array for 8-bit numbers 
such as graphics or ASCII codes, you 
can cut down on the amount of memo­
ry you must reserve. Variable gives you 
space for the first two numbers, and 
you just specify one byte for every ad­
ditional storage position . 

Storing data in an array or retrieving 
it is more complicated than in Basic, 
because Colorforth doesn't support 
subscripted variables. You specify the 
first storage location by using the array 
name (it's a variable, remember), and 
then add an offset to get to the desired 
location. For example, you can locate 
the first cell (the Forth name for a 
16-bit-wide storage location) in our ar­
ray Info just by calling Info; offset the 
Nth cell by 2x (N- 1) bytes, so you can 
find out what's in, say, the fifth cell 
with the phrase INFO 8 + ?. 

Of course, if you use an array for 
8-bit numbers, there's no need to dou­
ble the subscript N to get the offset. 
You must use the store and fetch com­
mands-! and@, C! and C@-appro­
priate to the length of the numbers you 
are working with; Colorforth has no 
other way of knowing. 

Colorforth can also handle multidi­
mensional arrays. You must decide on 
a convenient method for converting 
multiple subscripts to single address 
offsets. Brodie's book gives a nice ex ­
ample for two-dimensional arrays, 
which wind up being stored column­
wise. All the elements of the first col­
umn, starting with the uppermost , are 
stored, then all the elements of the sec­
ond column, and so on. This is actually 
the way many high-level languages 
treat such data structures. 

Something Completely Different 

Here are a couple examples of the 
way you can use Colorforth with the 
Color Computer's 110 structure. 

Anyone who has used the Color 
Computer's joysticks knows about 
memory address 65280, which is 
PEEKed to test the status of the trigger 
buttons. You can give this address a 
name, such as Port: 65280 CON­
STANT PORT. Colorforth interprets 
this properly (the internal representa­
tion is treated as an unsigned 16-bit 
number). The word Looksee prints the 
contents of this location: : LOOKSEE 2 
TIMER PORT C @ .;. 

Entering Looksee from the key­
board causes the system to wait two 
seconds (assuming the previous defini-
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tion of Timer, of course) and then 
prints the contents- 255 or 127 if you 
press neither joystick trigger, 254 or 
126 for the right trigger, and so on. 
Since a single memory location can on­
ly contain an 8-bit number, the proper 
fetch command is C @ . It is easy to in­
corporate Looksee into an If ... Then 
statement, causing a program branch, 
rather than having it print and stop. 

While Port is a constant whose value 
is put on the stack when used in 
another word, there's nothing wrong 
with this value representing the address 
of something else. Remember, if Port 
is defined as a variable, its address is 
put on the stack , not the address of the 
trigger-button sensor. 

The final example uses this sort of 
labeling, and is less trivial: a sound 
generator . This program generates a 
square wave at approximately 500 Hz 
and routes it to the Color Computer ' s 
composite video output. If you are in­
terested in this sort of thing, you need 
detailed reference material. I recom­
mend the Radio Shack reference or ser­
vice manuals, or the Facts book from 
Spectral Associates. In any event, 
here's a rundown on the relevant as­
pects of Color Computer operation. 

Internally synthesized sound uses 
the Color Computer's D/ A converter. 
To be specific , a six-bit number loaded 
into the six high-order positions of ad­
dress $FF20 is converted into analog 
voltage- the larger the binary number, 
the larger the voltage. The D/ A is also 
used for joystick input and for the cas­
sette interface. 

To ensure that signals are routed 
properly, a few addresses associated 
with the computer's peripheral inter­
face adapter (PIA) circuits have to be 
properly programmed ($FF20 also be­
longs to a PIA). Briefly, you need 
zeros in bit 3 of $FFOI and $FF03 (ana­
log multiplexer), and a one in bit 3 of 
$FF23 (six-bit sound enable). To set I 
bit at an address, logically AND or OR 
the address's contents with an appro­
priate binary mask, and the program 
takes care of that. Then you need a 
loop to load those six bit s of D/ A input 
at an audio rate. 

The Program Listing has the line 
numbers you might see if you com­
posed it on a screen. (The parenthetical 
expressions are Forth 's version of 
REM statements; they can appear any­
where, even within another statement.) 

Line 0 tells the Colorforth interpret­
er that hex numbers are coming in at 
compilation time. Lines 1-4 label the 
addresses of interest to us, in hex . 
Lines 5-7 each fetch an eight-bit 

number from one of the locations, set 
bit 3 to what you need for sound out­
put, and store the new number in the 
old number 's location. The mnemon­
ics represent select I , select 2, and 
sound enable. You can verify that 
ANDing and ORing with these operands 
affects only bit 3 of the appropriate 
word. Just remember that the right­
most position is bit 0. 

Line 8 defines a one-millisecond tim­
ing loop, with the upper limit in hex. 
Lines 9 and 10 contain the definition of 
Soundoff, which is the whole program. 
Two screen lines were used because of 
the definition 's length. The square 
bracket that begins line 10 signals the 
interpreter that this is a continua­
tion. Finally, line II contains the word 
that terminates compilation when the 
screen is loaded. 

A few things about the colon defini­
t ion of Soundoff: The defi nition in­
cludes hex so that it works properly 
even if called when the system has been 
operating in another base. Then it calls 
the words that set the software latches 
for sound output and enters an infinite 
Begin ... Until loop. (The loop is guar­
anteed infinite because the logical flag 
tested to terminate the Loop is defined 
to be 0, rather than being set as the 
result of any other process.) 

The operations within the loop con­
sist of setting the six high-order bits o f 
$FF20 to ones and zeros, holding each 
setting for about one millisecond. The 
reason that you use $FC, and not $FF, 
for the high value is that the two low­
order bits of this address are held at 
zero when you use the D/ A in the six­
bit sound output mode. ANDing and 
ORing are used to set $FF20. 

Summary 

Colorforth may seem complex when 
compared with Color Basic, but it's 
closer to Assembly language in the 
level of detail required. Remember, 
with Colorforth you get a higher 
degree of control over machine opera­
tions than Basic offers, coupled with 
high speed. I have not covered text 
manipulation, but the words for 
sophisticated text 110 are present in 
the starting vocabulary. This is where I 
should encourage you to get the soft­
ware and the book and find out for 
yourselves . 

Just one more thing: You can apply 
the bit twiddling used in the definition 
of Soundoff to program the SAM and 
VDG circuits for graphics. • 

Scali Norman lives at 8 Doris Road, 
Framingham, MA 01701 . 
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MODEll , Ill 
Cassette Scnpsit 26· 1505 
Cassette Portfolio 26· 1506 
StockPack 26· 1507 
D1sk Mall1ng L1st 26·1551 
General Ledger I 26·1552 
Inve ntory Control I 26·1553 
Acct s Payable 26·1554 
Accts Receivable 26-1555 
D1sk Payroll 26-1556 
Bu smess Mailmg List 26-1558 
Profile 26-1562 
Scnps1t 2b-1563 
VISICalc-Mod I 26-1566 
VISICalc-Mod Ill 26-1569 
PrOJeCt Manager 26-1580 
Checkwnter 26-1584 
Su Sen it 26-1590 

$34.95 
$24.95 
$44.95 
$34 .95 
587.95 
587.95 

$138.00 
$138.00 
$175.00 

581.95 
$69.95 
587. 95 
587.95 

$175.00 
587.95 
587.95 

$1 75.00 

Scnps1t D1ct1onary 
Profile Ill Plus 
Desktop Plan-80 
Budget Mgmt 
Advanced Stat Analys1s 

MODEL II 

26-1591 
26-1592 
26-1594 
26-1603 
26-1705 

$131 .00 
$1 75.00 
$1 75.00 
$22.00 
$39.95 

Gen Ledger 1 Disk 26-4501 $1 75.00 
Inventory Mgmt. System 26-4502 $1 75.00 
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Profde II 26-4512 $170.00 
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Mod II Scnps1t 2 .0 26-4531 5375.00 
Scnps1t DICtiOnary 26-4534 $1 75.00 
Inve nto ry Mod II 26-4602 $275.00 
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LAZY WAITER 
ALCOA PASCAL 
MICRO CLINIC 
CHEXTEXT MICROSOFT 
LEVEL Ill BASIC 
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ADVENTURE 
MOD I FORTRAN 
A.L.D.S. 
MOD I BASIC COMPILER 
MODIMuMATH 
OLYMPIC DECATHLON 
EDITOR ASSEMBLER (Disk) 
CP/ M FORTRAN~ 
CP/ M BASIC COMPILER 
CP/ M MuMATH-MuSIMP~ 
CP/ M COBOL COMPILER 
CP/ M BASIC-80 
BASIC COMPILER II 
COBOL-80 MOD II 
M / SOAT . 

ASPEN: 
GAAMMATIK IIIII 
GAAMMATIKII 

PICKLES & TROUT: 
RANDOM HOUSE PROOF READER 
CP/ M FOR MODEL II 
CP/ M FOR MODEL 16 

MISC: 
BOOKKEEPER II III 

Cassette $48.115 
MICRO SEABA TTLE 

Cassette $11.115 
LIST: 1 (Telephone List) 
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COMPUTER BASEBALL 
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$175 
$111 

$24.15 
$34.15 
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$75 
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... 15 
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$220 
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Disk $24.115 

Disk $14.115 

Disk $11.115 

* *NEW RELEASES* * 
COSMIC DOGFIGHT, OFFENDER, PACKETMAN COSMIC DOGFIGHT CASSETTE 

DISK 

DISK 

GET ALL THREE OF OUR NEWEST 

COLOR COMPUTER GAMES ON EITHER 

DISK OR CASSETTE 

CASSETTE 

OFFENDER C ASSETTE 

OTHER FAVORITES D - 1
-s_K _ _ _ 

PACKETMAN C ASSETTE 
DISK 

CA SSETTE 
DISK 

CASSETTE 

M OON LANDER 



GENERAL 

The Calculating 
Genius Part II 

by Rick Cook 

C
harles Babbage's Analytical Engine was the 
ancestor of the modem computer. It was 
designed to run with punched-card control. 

Ed. note: This is the second of a two­
part series on Charles Babboge, inven­
tor of the modem-day computer. The 
first part covered the development of 
the Difference Enl!,ine. This part fo­
cuses on the Analytical t:ngine. 

From 1834 on, Babbage's main con­
cern was his Analytical Engine, a me­
chanical digital computer capable of 
performing elaborate mathematical 
analysis more or less automatically. 

The idea of the Analytical Engine 
seems to have taken firm hold in 1833 
when he took the small calculating de­
vice he had built from parts of the Dif­
ference Engine and hooked it up to 
feed the number appearing in the result 
column back into the machine as a dif­
ference, calculating a whole new series. 

By the 1830s, mechanical methods 
of doing arithmetic had been known 
for a long time. Since multiplication 
can be accomplished by repeated addi­
tions, and division is the inverse of mul­
tiplication, theoretically any machine 
that could add could be made to do the 
other operations as well . But Babbage 
was looking for something more so­
phisticated. He wanted a machine that 
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could perform these operations on 
large numbers at reasonable speed with 
a minimum of human intervention . 

Babbage realized the major problem 
with this conception was not arithme­
tic, but control. The earlier machines 
had shown ways to handle arithmetic 
and the Difference Engine showed how 
to store numbers, but no one had ever 
tackled the control problem. To be 
useful , the machine would have to be 
able to perform operations in whatever 
sequence might be appropriate to the 
problem at hand. 

The solution lay in two things: the 
use of punched cards to supply data 
and instructions and the use of a chain 
- a mechanical AND circuit. 

Punched-card control was familiar 
to Babbage from the Jacquard looms 
that were busy by the hundreds in Eu­
rope weaving elaborate textiles. Jac­
quard hadn't invented the punched­
card loom, but he had come up with a 
way of feeding cards into the loom so 
that a large number of cards could be 
used to control the pattern. By 1835 the 
French were using steam-powered Jac­
quard looms to weave very fine tapes­
tries. On his travels, Babbage acquired 

a portrait of Jacquard woven to such 
size and complexity that it took 24,000 
cards to program the loom. 

The essence of Babbage's chain was 
the same as the plug boards that were 
used to program the earliest electronic 
computers. The Analytical Engine was 
actually a mass of separate mecha­
nisms that could be coupled or uncou­
pled at the command of the instruction 
cards. Only those parts needed for a 
particular instruction would be cou­
pled at any one time. 

Since the machine was completely 
modular, wear and waste motion were 
held to a minimum. The mass in mo­
tion at any instant would be low and 
the chains of driven parts would be 
short. What's more, the Analytical En­
gine could be built and tested a piece at 
a time, and a component that failed 
could be taken out of service without 
shutting down the rest of the machine. 

Clearly, Babbage had learned from 
his experiences with the Difference En­
gine. But in the end flexibility was a 
mixed blessing since it encouraged 
Babbage to keep tinkering with the de­
sign for the rest of his life. Babbage 
kept adding new features to enlarge its 
capacity, even though the basic outline 
was fixed by about 1840. 

If the Analytical Engine had ever 
been built , it would have been even 
more impressive than the Difference 
Engine. Babbage's ultimate design 
called for it to be able to store 1,000 
50-digit signed numbers, each in a col­
umn of disks like those used for the 
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TEAC TAN DON 

BARE COMPLETE BARE COMPLETE 
WITH POWER SUPPLY & CABINET WITH POWER SUPPLY & CABINET 

40 Track , Single $2011 40 Track, Single $2311 40 Track, Single $208 40 Track , Single 

40 Track , Double $2811 40 Track , Double $340 40 Track , Double $2811 40 Track , Double 
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80 Track, Double $3411 80 Track , Double $31111 80 Track, Double $31 11 80 Track , Doub le 
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Difference Engine. Numbers would be 
read into and out o f memory by rack­
and-pinion gears. The memory area 
was called the store and the collection 
of mechanisms that did the computing 
was called the mill . 

Programming the Analytical Engine 

The machine was programmed with 
three sets of punched cards. Each set 
was tied together to form a chain that 
could be pulled through the machine in 
the manner of the cards controlling a 
Jacquard loom. The machine could 
move the cards back and forth through 
the reader so that a set of instructions 
could be repeated-the equivalent of a 
Do . . . Until statement. 

The first set of cards, the number 
cards, contained the data to be acted 
on. The second set, the operations 
cards, directed the operations to be 
performed . The third set, the directive 
cards, told the machine where to store 
the numbers and where to store the re­
sults. In effect, they acted like the stack 
register in a microprocessor . 

Programming the Analytical Engine 
was done the same way a machine-lan­
guage program is written today. Mem­
ory was at a premium, so a high-level 
language like Basic was out of the 
question. On the other hand, the 
speeds for reading a card and reading a 
number from memory were roughly 
comparable, so the distinction we 
make between main and auxiliary 
memory didn ' t exist. 

This makes it hard to compare the 
Analytical Engine's storage capacity 
meaningfully with a modern comput­
er. The memory locations probably 
would have only been used for inter­
mediate results in calculations. The 
data being operated on would not have 
been read into memory first . 

When it came to operation, the ma­
chine was not as automatic as a mod­
ern computer. A number of cases re­
quired the operator's intervention. The 
Analytical Engine would not normally 
calculate trig functions in the course of 
a program. Instead, it would signal the 
operator what it needed. The operator 
would take the card bearing the needed 
function out of the precalculated li­
brary and feed it into the machine. The 
engine would verify that the card it had 
been given was the right one and then 
go on with its calculat ions. 

The machine also had a provision 
for indicating a variety of errors, in­
cluding overflow and underflow. 

On the whole, the Analytical Engine 
would probably have been about as 
flexible and powerful as such first-gen-
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eration machines as ENIAC, although 
very much slower. 

The Later Years 

After his experiences with the Dif­
ference Engine, Babbage was not in­
clined to go to the government for 
money again . He told the government 
what he was up to, but the officials re­
sponded scathingly to what they con­
sidered a nother request for money. For 
the rest of his life Babbage bore a 
grudge against officialdom. He went 
ahead with the work at his home in 
London, concentrating on perfecting 
the design and only building those 

~~Time and again 
Babbage was balked 

by bad 
management practices." 

parts he needed to make sure they 
would work. 

In 1842, L.F. Menabrea, an Italian 
mathematician and engineer . pub­
lished an article in a Swiss magazine 
describing the Analytical Engine and 
how it worked. Babbage had talked to 
Menabrea about the engine when he 
went to Italy in 1839. In 1842the paper 
was translated into English by Ada 
Agusta, Countess Lovelace, another 
friend of Babbage's and a considerable 
mathematical talent in her own right. 
With Babbage's encouragement, she 
prepared a series of extensive notes on 
the Analytical Engine which she at ­
tached to Menabrea's paper. Those 
notes included a description of ma­
chine-language programming that can 
still serve as a nontechnical introduc­
tion to the subject. 

The paper and the generally posi ­
tive reaction to it were the closest 
things Babbage got to support for his 
work . Once again there was wide ad­
miration for his genius, but this was 
tempered by a near-total lack of com­
prehension o f what the Analytical 
Engine was and how it would oper­
ate. For every General Menabrea or 
Lady Lovelace, a hundred cientists 
or mathematicians fou nd the Analyti­
cal Engine foolish, impossible or 
merely incomprehensible. 

This was especially true in En­
gland. On the Continent and in the 
United States, Babbage's stock stood 
considerably higher. In his later 
years , Babbage received and cher-

ished many letters from Americans, 
including requests from the U.S. 
Government for advice on cryptogra­
phy and calculating machines. 

Babbage kept himself busy with 
many projects be ides the Analytical 
Engine. At one point he conceived the 
idea of building a machine to play tic­
tac-IOe and exhibiting it to raise money 
to finance the Analytical Engine. He 
got as far as outlining the basic rules 
for teaching a machine to play a ny 
game and devising a tic-tac-toe strategy 
based on the magic square before he 
discovered that the public preferred 
General Tom Thumb to even the clev­
erest automata. In addition , he invent­
ed an occulting light for lighthouses. 
the opthalmoscope, published a book 
on ciphers. papers on statistics and 
geology, and pamphlets advocating 
life peerages and the income tax . 

However. as time went on his life 
tended to become more and more cir­
cumscribed. Hi friends died off and 
the bitterness he felt over his disap­
pointments deepened. Still he labored 
over his Analytical Engine, refi ning 
and redesigning it , although he knew 
by now it would probably never be 
built. 

In his book on the history o f com­
puting, Herman H. Goldstine quotes 
Lord Moulton recounting a visit to 
Babbage in his last years: 

··one of the 'lad ml·moril"- o f my life i ~ a 
vi~it to the celebrated mathematician and 
inventor. Mr . Babbage. He " a< far ad­
' 'anced in age but hi; mind"'" 'till as vigor­
OU5 as e' er. He took me through his \\ Ork­
room. In the lir<t room I <a" part< of his 
original Calculating Engine )t he Differenco:: 
Engine). which had been ~ho"n in an in­
complete state man} years before and had 
even been put to \Om<: u.,.:. I a3ked him 
about it~ present form . 

"' I ha' e not lini hed it bl-camc in work­
ing at it . I came on the idea of my Analytical 
Engine, which would do all that it was capa­
ble of doing and much more. Indeed, the 
idea was so much \ impler that it " ould haq: 
taken mon: work to complete the Calculat­
ing Machine than to dc~ign and construct 
the other in it ~ enti rety. ' o I turn<-d my at­
tention to the A nalyt ical Machin.:.' I asked 
if I could sec it. ' I have never complctt-d it.· 
he said. 'because I have hit upon a different 
and far more effcrth·e method and this ren­
dered it uselcs to procco::d on the o ld line . · 
Then " e \\ ent into the third room. There 
lay scattered bits of mcrhanism. but I sa" 
no trace of any working machine. Very cau­
tiously I approached the ubject and re­
ceived the dreaded a rts" er. ' It is not con­
structed yet. but I am working on it a nd it 
will take lc ti me to construct it altogether 
than it would to ,-ornplete the Analytical 
Machi ne in the sta te that I left it.' 
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DRIVE MOUNT ONE 
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Controller , A daptor and Ct b la s 

1040 SUBSYSTEM 
• Da ta Ptrtp hara l Puma Onva 
(40mb F 1aed W •ncha.at t r) 
Contro lle r. Adaptor and Ca bles 

1020 SUBSYSTEM 
• 2 Data Paophtral Lyna Onvas 
(20 mo Rtmoveblt W.nchastar ) 
Con Hollar . Adaptor and Cables 

1 0~0 SUBSYSTEM 
• Data Partphara l lyn a a nd Puma D H't't 

(40mb F t .. d l 10 m o Removab le) 
Controller . Adaptor and Cab les 

- EXTRA DRIVES-

WESTERN D YNEX D622 S44U 

DATA PERIPHERA l l YNX SJfU 

DATA PERIPHERAl PUM A S49U 

$499~-

$499~-

S~99J-

$799~-

$899~-

MUL TlPLEXORS 
M X200·2 PORT 

MUlTIPLEX OR S4U 

M X400 ·4 PORT 
MULTIPLEXOR SHO 



" I took my leave of the old man with a 
hea\'y hear t. Whcn he died a fC\\ years later. 
not o nly had he constructed no mac.:hine. 
but the verdict of a jury o f ki nd and ~ympa­

thet ic scientifi..: men '' ho were deputed to 
pronounce upon ''hat he had left behind 
him. either in paper' or in mechani,m. ''a' 
that it \\a\ too in..:omplctc to be ..:apablc of 
being put to any u~cful purp<)\C." 

Lord Moulton's last statement is 
somewhat inaccurate. Seven years af­
ter Babbage's death, the Royal Society 
appointed a comm ittee to look at the 
Analytical Engine and decide whether 
it should be completed . The committee 
repo rted that a ll , or almost all , o f the 
basic design work was done, but the 
cost of translat ing the design to work­
ing drawings and actually building the 
machine would be enormous. For this 
reason the committee recommended 
lett ing the Analyt ical Engine lie. 

Charles Babbage died on October 
18, 187 1, at the age of 79 without ever 
seeing an Analytical Engine. After his 
death , his son, Henry, published a 
book on the engines that included 
many Analytical Engine details. Henry 
also commissioned the building of the 
Analytical Engine's mill and presented 
it to the Science Museum in London. 

Probably the best epitaph that 
C harles Babbage could have comes 
from his autobiography, Passages 
in the Life of a Philosopher, writ­
ten in 1864: 

"The great prindples o n which the Ana­
lytical Engine rest\ have been examined. ad ­
mitted. recorded. and demonstra ted . The 
mechanism ha~ now been reduced to unex­
pected simplicity. Half a century may elap<;e 
before anyone without these aids. which I 
lea ve behind me. will a ttempt ~o unpromi;­
ing a task . I f, unwarned by my example. 
any man should undertake and ' hall suc­
ceed in really eonstrm:ting an engine em­
bodying in itsel f the whole o f the executive 
department of mathcmati..:al analy'i~ upon 
d ifferent principle' or by simpler mcchani­
ca l means, I have no fear of leaving my rep­
utation in his charge. for he alone will be 
fully able to appreciate the nature of my ef­
forts and the value of their re~ult,." 

The Final Questions 

In any event , it was nearly 70 years 
after Charles Babbage's death before 
his dreams were to be realized . In re­
sponse to the need for new kinds of 
tables- firing tables for artillery­
other men built machines like the one 
he had envisioned. These new analyti­
cal engines were far faster tha n Bab­
bage's and used electronics rather 
than mechanics, but the first genera ­
tion was remarkably similar in size 
and general structure to what Bab-
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bage had t ried to build. 
With the invention of these ma­

chines, Babbage was lifted out of ob­
scurity and his memory honored for 
his ideas and attempts . 

But st ill the questions remain . Could 
his calculating machines have worked? 
If so, why d id Babbage fail? 

The usual answer is that they could 
not have worked. Babbage was too far 
ahead of his time; the materials a nd 
techniques for shaping the parts 
weren 't avai lable; the designs were too 
complex. Yet the evidence doesn 't sup­
port any of these conclusions. 

Granted that the machines were 
complex and tha t Babbage was push­
ing the state o f the art, but the designs 
were exceedingly clever and Babbage 
took great pains to sec that they could 
be manufactured and would funct ion 
in spite of their complexi ty. 

Certainly the Difference Engine 
should have worked. By the time work 
stopped , all the technical problems had 
been so lved and its complexity was the 
complexity of a single, fairly simple as­
sembly repeated many times over . 

The Analytical Engine is not as cer­
tain since it was more complicated and 
never got beyond the design stage. 
St ill , it displays the same ingenuity of 
design and attention to reliability that 
marked the Difference Engine. In ad­
dition , the Analytical Engine was actu­
ally a collection of separate mecha­
nisms that only jo ined to become a 
larger mechanism on command . Given 
the modular principles on which it was 
designed, it sho uld have been possible 
to build a basic Analytical Engine out 
o f the best-proved various mechanisms 
and then modify it as the more elabo­
rate and troublesome parts were built 

and tested. This is essentially the way 
ENIAC and a great many homebrew 
microcomputer systems were built. 

Then, if the machines could have 
been constructed and if they would 
have worked. why did Babbage fa il? I 
think the answer lies in what he could 
not invent. 

Babbage pioneered in cybernet ic 
theory, machine and tool design, op­
erations research , a nd a number o f 
o ther engineering fi elds. But he was 
less advanced than many of his con­
temporaries in what we now know as 
project engineering. It was this lack 
that doomed his e ffo rts . Babbage was 
capable of in venting the machines , 
but he could not invent the proce­
dures needed to make their construc­
tion go smoothly . 

Time and again, Babbagc was 
balked by bad management practices. 
His failure to get the original agree­
ment with the government in writ ing, 
his fai lure to set up a n adequate system 
of progress payment s, his inability to 
realistically est imate costs and con­
struction times, his failure to secure 
ownership of crucial tools and fixtures, 
and his inability to stop designing and 
get on with the building all contributed 
to the failure o f his projects. 

To us these procedures are as com­
monplace as the idea o f a digital com­
puter. To Babbagc and his contempo­
raries, bot h concepts were blindingly 
original. It was the genius of Charles 
Babbagc that he was able to grasp one 
idea a nd his downfall that he did no t 
understand the o ther. • 

Rick Cook can be reached at Box 
15193, Phoenix, AZ 85060. 
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TRS-ao· 
MODEL Ill 

BRAND NEW, 180 DAY WARRANTY 
*16K $82~00 * *48K, 1 DR $1499* 

*48K $84900 * *48K, 2 DR S1749* 
*CASSETTE RECORDER S~~oo* * RS-2J2 (INSTALLED) $92 * 

AL SIDED DISK DRIVES ALSO AVAILABLE 

IBM P. C. 
THESE ARE BRAND NEW 

IBM PERSONAL COMPUTERS 

64K WITH 2 INTERNAL DUAL SIDE DISK DRIVES 

DISCOUNT PRICE!!! ONLY $26999~ 



TECHNIQUE 

A graphics program for your Color Computer. 

Flaky 

Sidney C. Garrison 
1406 Sunny Court 
College Station, TX 77840 

This graphics program shows off the 
power of the Extended Basic Color 

Computer. The three-dimensional and 
moire pattern effects which appear from 

the strict geometric shapes can mesmerize 
an audience. 

The designs produced depend on two pa­
rameters, K;lo0 and CKJ<IIO(K- 2)12, both inte­
gers. On running the program a random pat· 
tern is shown and then the menu appears. 
Menu option one constructs and displays, 
for a short time, a previously selected list of 
patterns. You are then returned to the 
menu. Menu option two Increments K and J 
In turn so that all possible patterns are 
seen; press Break to stop. Menu Option 
three lets you input a K and J value of your 
choice. The design is constructed and dis­
played until you press any key except break; 

and then you're returned to the menu. 
Before you enter the program, do not 
PCLEAR since It Is assumed the graphics 
variables are at their default settings. 

In mathematical terms the program adds 
a certain complex Kth root of unity to a run-

The Key Box 

Color Computer 
18K RAM 
Extended Color Basic 

Fig. 1. Stages in the construction of the design with K = 15 and J = 6 
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WE STOCK PRINTERS! 
EPSON•OKIDATA•C. ITOH•RADIO SHACK•SMITH CORONA 

•EPSON• 
MX-80 $4~9 
MX-80 FIT S~2~ 
MX-100 S68~ 

WE STOCK A COMPLETE LINE 
OF EPSON A CC ESSORIES 

CALL FOR PRICES! I 

•OKIDATA• 
ML-80 S., ~0 
ML-82A S42~ 

ML-8.,A S699 
ML-84P S1049 
ML-84S S1299 

OKICRAPH S99 

RADIO SHACK PRINTERS 

•C. ITOH• 
PRO WRITER 

85 t 0 PARALLEL- to • 
85t 0 SER IAL- t o• 
t 550 PARALLEL-t5 • 
t 550 SERIAL- t5 • 

STARWRITER 
F t O 40 CPS, PARALLEL 
F - t O 40 CPS , SERIAL 
F- t O 55 CPS, PARALLE L 
F t O 55 CPS , SERIAL 

$489 
$639 
$719 

.1295 

a r 

~a~ 
~~/ 

• 
DMP-100 (26- 1253) SJJ9U DAISY WHEEL PRINTER 
50 CPS UPPER & LOWER CASE, 10 · CA RRI AGE 

DMP-200 
120C PS BIDIRECTIONAL ADJUST A BLE T RACTOR . 
10' C ARRIAGE 

DMP-400 (26-1251) SlOl ~oo 
140 CPS ADJUSTA BLE RE M OVABLE T RACTOR 
FEED 15' C A RRIAGE 

DMP-~00 (26·1252) 

220CPS HEAVY DUTY DESIGN , RE M OVABLE ADJUSTABLE 
TRACTOR 15' CARRIAGE 

DWP-410 (26 1250) S 1269n 
300WORDSPER M I NUTE . 15' PLATEN 

DAISYWHEEL II (26-11 58) s 16 9 ~00 

$~9900 

SMITH CORONA TP-1 



Fig. 2. K = 5 and J = 1 

nlng sum. Successive values of this sum are 
multiplied by a scaling factor and connect­
ed by a line on the screen which represents 
the complex plane. The root added at each 
stage depends on the J value. The se­
quence of pictures In Fig. 1 show stages in 
plotting the design with K equals 15 and J 
equals 6. The final graph is 15 copies of the 
first, each with the center rotated at an 
angle of 24 degrees ( = 360115). The calcula­
tion of the scaling factor Is the only difficult 
mathematics Involved, which Is necessary 
so the pattern fills the screen for any value 

Fig. 4. K = 8 and J = 2 
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of the parameters. For a more detailed dis· 
cusslon of the mathematics involved see 
"Picturesque Exponential Sums, I" by D. H. 
and Emma Lehmer In the November 19791s­
sue of the American Mathematical Monthly. 

Another very striking pattern can be 
formed with this program. I call these 
medallions; the effect depends on the eye's 
ability to pick out regularity from complex 
data. If K is large, say 60olt K-"400, and J 
equals (K - 2)12, then a series of equally 
spaced rays from center screen outward 
are formed. These rays are actually stair 

Fig. 3. K = 16 and J = 0 

steps. The eye organizes the steps from ad­
jacent lines into curves. Use the program to 
experiment and find other patterns. The 
program organization is parallel to the de­
scription given in paragraph two. I added 
spaces and comments to make the struc­
ture clear. Copy the print statements exact­
ly to avoid split words. The A$ equals IN­
KEY$ at line 3050 allows you to temporarily 
stop execution using Shift@ without omit­
ting the pause after construction of the 
design in menu option three. At line 10030 a 
procedure for calculating the greatest com-

Fig. 5. K = 18 and J = 2 



A Computer That 
Writes Programs 
For You. 

What will they think of next . .? 

Your computer is fantasti<:ally fast. onct• it knows what 
to do. You probably real ize that a computt-r is r('ally 
the combinat1on of hardware and software. working 
together smoothly, to give you what you want Either 
one alone is useless Software 1s rea lly the key tht> 
" mind" of a computer syst em Every project or task 
you want to do requires a new specific software ap· 
plication to make it behave exac tly the way you de\1re 

Of course. you may be able to " force-fit " an application 
into some exist ing canned program you have. but to 
really get results. you need a separate application 
program to run o n your computer 

Until now. that meant you were forced to pay money 
for application sof tware off the shelf. or if you cou ld 
afford it. have it custom written for you. or. 1f you art­
qualified. do it yourself ... spending endless hours 
figuring it out and writing it . Now. your computer can 
write individual application programs for you Tht-Sl' 
programs are each separate, unique software program' 
that run in standard Basic on your computer 

A company named FutureSoft has developed this ex­
citing and long awaited remarkable working tool for 
you There are two versions ca lled Quikpro+Plus and 
standard Quikpro. Both of them create unique separat<' 
Basic programs for you ... to do exactly, precisely, what 
you want to do. And listen to this. you create a new 
program in minutes instead of hours 

You can quickly generate a new program when you 
want it. You can generate thousands of different 
unique programs. each one standing alone as a com­
plete program that runs in Basic. Best of all. you do not 
have to be a programmer to do it. The Quikpro soft­
ware becomes your personal programmer. waiting to 
do your work for you any time of day o r n ight you 
choose to use it. 

The custom programs you generate from this software 
provide for: Data Entry, Additions. Changes. Record 
Locating & Searches. great variety of Computations. 
and Report Printing (if you have a printer). It lets you 
decide what data to manipulate and how to manipulate 
it. It lets you decide the formats you want to appear on 
your screen and/or to print out in a report. It lets you 
use differing formats on the same data base. It lets· you 
make calculations from data within records without 
altering the data base. It lets you report results with or 
without including the base data from which results 
were calculated. 

I Program 
Myself u . 
Q•• 'k srn9 ,., Pro 
Automatic 
Software .... . 

error frpe mst ruct1onal sequences. You get the im· 
mediate b<'nefits o f professionally written software for 
your application 

Th<' result ing custom program is truly a separate Basic 
program You r an list it. you can mod1fy it. you can ac­
tually WP what makE:'s it tick You can even ask it to 
print out it s own oper.ltlng mstruc t ion manual so others 
can run 11 for you . hnally. you can rt~ally tap the speed 
and power of your computer the way you really want. 
You can create new programs for ('very use you have in 
Bu~1nes'. Sc 1ence. t-ducat1on. and Hobby areas. And 
you can ~ta rt now. 

Th(• ,oftwM<' IS av<1ilable immed1ately f rom the 
crt>atof' It comt·~ in two versions. If you want to 
gent•rah• S(' Paf<lll' Ua~ ic programs with all the data 
handl1ng plu' Calculat10ns and Report Printing 
featurl·~ . you want Quikpro+Plus. Specify to run on 
TRSRO Model I and Model Ill at only $149; to run on 
TRS80 Model II at S18Y 

If you do not need Ca lculation ability or Report Print­
ing in the wparate Uasic programs you will c reate from 
th1s program generating software. then standard Quik­
pro will do the job for you. Standard Quikpro to run on 
TRS80 Model I or M odel I l l is $89; to run on TRS80 
Model II is $129. (Later on you ca n always trade up to 
the Plus Versions for only the cos t difference between 
the two) 

Both programs are available to run on many other 
computers bes1des TRS80. Details are available by 
calling or writ ing. 

You can order nght now by phone or mad. If you have 
Visa/Mastercard. call toll-free from : 
All States except CA·AL·HI 1·800·824-7888 OP# 441 
From California call 1-800-852·7777 OP# 441 
From Alaska/Hawai1 call 1·800-824-7919 OP# 441 
Operators on duty 24 hours da ily. Operators can not 
answer technical ques tions. If you need technical in­
formation or want to order from Canada or other 
nations. call1-904-269-1918 during office hours. Eastern 
Time. Mon.-Fri . 

Send mail orders with check. money order or credit 
card information to: FutureSoft, P.O . Box 1446-D. 
Orange Park . Florida 32073 . FutureSoft gives you a 

All this is included in the ability/power of the program satisfaction or your money refunded guarantee for 10 
vou create. You do it by simply answering questions days from delivery. You can run the software yourself 
that appear on your screen. Instantly, the Qulkpro soft- on your own computer and see with your own eyes 
ware instructs the computer to perform complex and what it can do for you . Order now. .-66 

ADVERTISEMENT 
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NEW SYSTEM MAKES 
TRS-80 m A TOTAL 
CASH REGISTER & 
POINT·OF·SALE 
COMPUTER 

WhiCh performs all the normal 

lunc110ns ol a computer and IS 

specoally proorammed to 

• COMPUTE Sales Taxes, Doacounts, 
Special Sales and Promotoons 

• TRACKS Sales by Type, such as Vosa, 
Maste<card, Check. Charge, etc. and by 
EmplOy" I Operator for up to 30 people 

• SELF .PROMPTING to Cashiers 

• Produces Audot T,.ols and ACCOUNTING 
DATA l or entire operation 

• CONTROLS up to 20,000 INVENTORY 
LINE ITEMS on our Hard Dosk Drove 

• CONTROLS up to 1,500 INVENTORY 
LINE ITEMS on your Floppy Drive 

• Complete, Ready· to-Run SOFTWARE 
comes with Cash Control Drawer Unot 

• AUDIBLE SIGNAL produced when any 
key Is depressed by any operator 

• DRAWER operates automatocally or !:ly 
manual override anytime 

• Generates RECEIPTS on Pronter 

• Available to doaplay on English, French, 
Spanoah, or German Languages 

• Operates on 11 OAC or 220AC .just plug 
It in 

• NO INTERFERENCE with or modoflcatton 
of regular TRS.acl Mod Ill plugs roght 
Into computer 

FREE Specifications and Data Package or 
order complete Opera tong manual for S 15 
from 

fCR/FutureSofl 
Box 1441 · O..nga Park, Flor1da 32073 
(104) 261-1818 for technical .. ale lance 

ond DNie< InformatiOn 

lnteg,.ted Cash Register Systems from 
as low as $449 

ICR· Fotaresof 
,, 'r""' rl 't' ,, r--.m (HI OW Toddy ..- 211 
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mon divisor of integers TK and T J is used in 
the scaling mentioned above and to avoid 
retracing lines. The examples in Figs. 1-5 
were done on an HP7225A plotter, but Ex­
tended Basic Color Computer's PMODE4 

188 ••••••••••••••• 
111 'FLAKY BY S.GARRISON 12/ 81 
128 ••••••••••••••• 
131 PI•3.14159265 

HH•95 
1 UNIT•l 

288 1 GREETING * * * * * * * * * 
218 DATA 15,1,5,8,7,2,16,8,288, 

128,39,9,3 
228 UL•RND(l2) 
238 FOR I z l TO UL 

1 NEXT I 
248 READ K,J 

• GOSUB 18588 
388 I MENU ••••••••••• 
318 CLS 
321 PRINT@39,"FLAKY: SNOW FLAKES" 

resolution (256 by 192) gives a clean display 
for reasonable values of K and J .• 

Sidney Garrison is employed by Texas 
A&M University. 

HALF•. 5 
HW• l28 

99,8,2,5,1,13,5,8,8,9,1,6,8, 

READ K,J 

GOSUB 18800 
RESTORE 

338 PRINT@96," GIVEN PROPER VALUES OF K AND J THE COMPUTER PLO 
TS A DESICN. VALUES KAY BE PI~KED AUTOMATICLYOR BY THE USER:" 
348 PRINT" !,AUTOMATIC-A FEW NICE VALUES, 2,AUTOMATIC-SHOWS AL 
L FLAKES. 3.MANUAL-YOU PICK K AND J. 4.END PROGRAM." 
358 PRINT"HIT 1,2,3 OR 4.• 
368 A$•INKEY$ 
378 V•VAL(A$) 
388 ON V GOSUB 1888,2888,3888, 
398 GOTO 388 
1188 1 A FEW NICE FLAKES * * * * 
1818 FOR N• l TO 13 

: GOSUB 18888 
1 NEXT N 

1828 RESTORE 
2888 1 SHOWS ALL FLAKES * * * * 
2818 K•3 
2821 FOR J • 8 TO (K-2)/2 

1 GOSUB 18588 
2138 K•K+l 
3888 1 PICK YOUR DESIGN * * * * 

IF A$z•• THEN 368 
TF V*( 5-V) <l THEN 388 
4888 

: READ K,J 
GOSUB 18508 

RETURN 

GOSUB 10888 
NEXT J 
GOTO 2028 

3818 CLS ;PRINT 
3121 INPuT• INPUT PARAMETERS K (INTEGER K>2) AND J (INTEGER 8 
<•2J<•K-2), •,K,J 
3838 CLS ; IF INT(k) <>K OR INT{J)<>J OR 

K<3 OR J <8 OR J >(K-2)/2 THEN PRINT 
: PRINT •ILLEGAL K OR J , READ DIRECTIONs• 
1 PRINT GOTO 3828 

3848 GOSUB 18188 
3151 A$a iNKEY$ 
3868 A$• 1NKEY$ 
3878 RETURN 
4811 END 
18188 'SUBROUTINE PLOT * * * * 

OUTPUT 1 GRAPH 
11118 ASTEPa 2*PI/K 
18828 S• l/SIN(PI*(J+l) / K) 

: TJ•J+l '* S•SCALE FACTOR• * 
18838 TK•TK-INT(TK/ TJ)*TJ 

: TJ•TK 
: GOTO 18838 '* TJ=(K,J+l)* * 

11848 TJ• INT(TJ+HALF) 
: IF TK-INT(TK/ 2)*2 > HALF 

18158 UI•K+HALF 
18868 PMODE4,1 

: SCREENl,l 
18178 1 DRAW II * * * * * * * * 
18888 FOR ! • UNIT TO UI 

: CV•ZERO 
18191 FOR L•UNIT TO UL 

: CV•CV+SIN(A)/S 
HB+INT(HH*CV+HALF)),PSET 

: NEXT L 
18188 LINE -(HW,HH),PSET 
18118 RETURN 
18588 I DELAY ••••••••• 
11518 FOR I • l TO 888 

: RETURN 

: IF A$• "" THEN 3060 

INPUT: LEGAL K,J 

BSTEP• ASTEP*(J+l) 
TK=K 

IF ABS(TK ) >HALF THEN TT=TJ 
TK=TT 

I TK=K/ TJ 
THEN S• S*COS(PI*TJ/(2*K)) 
UL.,TK-HALF 
PCLS 

1 'INTIALIZE SCREEN * * * * * 

CH,. ZERO 
A=( l-l)*ASTEP 
CH•CH+COS(A) / 5 
LINE -(HW+I NT( HH*CH+HALF), 
A•A+BSTEP 

NEXT I 

NEXT I 

Program Listing 1 
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3 
Not Anymore. 

; It's no sin to want to learn as much as Want to expand your knowledge of 
-;. possible about your Apple• . And now hardware? Or become an expert program-
::.. there's a magazine which places all the mer? Want to discover which word proces-
;; Apple Computer's hidden potential at sors give you the most for your money? Or 

your fingertips-inCider. how your Apple can better manage your fi-
inCider promises to expand the limits of nancial affairs? In Cider will answer these 

your Apple like its sister publication 80 and many other questions each month. 
Micro has blown the lid off the TRS-Bo••. No matter what you use your Apple for 

Not just another Apple magazine- but - no matter where your machine is-
a comprehensive monthly filled with . . . you'll want the latest copy of lnClder 
• programs propped up beside it each month. 
e software applications You get a full year's subscription to 
e hardware modifications inCidcr- 12 monthly issues for only 
e reviews J /9.97. And if you send your money now 
• new product announcements you will receive a 13th issue free! 
• advertising Simply send in the subscription coupo n 
• tutorials to: 
e games Wayne Green Inc. 

P.O. Box 911 
Want to know the easiest way to get the 

kinks out of your programs? lnClder will Farmingdale, Y I I 737 
show you. Want to know which peripher- or call toll free: 
als have the best history and the brightest 1-800-258-5473 
future? lnCide.r will tell you. Be an inCider. Subscribe today. 

:ms,1 w:n-;;, -:~u:;; ;;;;;;;; ;-inci"de;Jo~: ~~~i9.97 
1 I understand that with payment encl05ed or credit card order I will receive a 13th issue FREE. 

I 0 Check Encl05ed O MC 0 VISA O AE 0 Bill ME $19.97 for 12 issues 

I Signature 

lcard#----------------
1 Exp. Oat.,_ _ ___ _ Interbank#-------
I Namc ____________________________________ ___ 

1 Address ---------------
/f!b I City _ ____________ Stat..._ __ 

Ef" 
1 

Zip Canodo & Medco U2.97, I )ear only. U.S. Funds 
t;7;;;:C Foreign $39.97. I year only. 
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IDS MICROPRISM 

UPS Delivered 

• 110 cps bi-directional, logic-seeking 
• Single pass correspondance quality print 
• 10, 12, & 16 cpl with extended mode (24 x 9 dpi) 
• 84 x 84 dpi Dotplot graphics; 1/48" line space 

Okidata Printers 
MICROUNE 82A 
f>li.82A TRACTOR 
MICROUNE 83A 
OKIGRAPH ROM 
MICROUNE 84 Parall~ 
200 cps 
MICROUNE 84 
200cps 

'104411 

RS·232C 
'116911 

Anadex Printers 
DP-9500A 
DP-9510A 
DP-9620A 

·1~74· 
' 147411 

'156911 

Brother Printers 
DAISYWRITER 2000 . '108911 

'49• 
..... ' 14901 

TRACTOR 
CABLE 

IDS Printers 

PRISM 80 W/4-<:ol~, Spnnt 
Mode, Dot Plot, & Cut 
Shttt Gu1de '13~ 
PRISM 80 w/o color '1 174• 
PRISM 132 WI 4-<:ol~, Spnnt 
Mode, Dot Plot, & Cut 
Sheet Gu1de '1699• 
PRISM 132 w/o color •1~5411 

C. ltoh Printers 
C. ITOH PROWRITER 
CJTOH PROWRITER 
Paranel & RS-232C 
C.ITOH PROWRITER 2 
CJTOH PROWRITER 2 

'49911 

Parallel & RS·232C '799 .. 
C ITOH F-10/40 STARWRITER 
Paralle~ 40 cps '1499• 
C ITOH F-10/ 55 PRINTMASTER 
Paralic~ 55 cps . '1799 .. 
F-10 TRACTOR ttl9• 

NEC Printers 
NEC PC 8023A< '50911 

NEC 3530 (35cps) ' 180911 

NEC 7730 (55 cps) 't57911 

Centronics Printers 
CENTRONICS 122·1 
CENTRONICS 352 
CENTRONICS 353 
CENTRONICS 739-1 

'979• 
'1614• 
'H74• 
' 65911 

Smith-Corona 
SMITH CORONA TP-1 I 59911 
Spec1fy 10 or 12 cp1 
Spec1fy P~~rallel o r RS-232C 

Call For Prices 
On QUME & DIABLO OoiS)"Whcels 
QUANTEX, OATASOUTH, DIP, 
MPI, & otheT prlllters OVOII4biC 

lynx TRS-80 Modem 

• Mc>Ocll6 tl _,_ mod.,..tY>tvn 

• lluto 64111 tYto omwa 
• Woro -~SUO' tnt Otnc• .-c 
• Woro w•ll'l 0< wtii'IOut AS-'lli!C 

Micro Term 
An excellent terrmnal program 

from Micro-Systems Software 
M1croterm features somulta• • eo us 
tnput wtule at menu. auto d1dl 
support (•ndudl09 pre-pro­
gramed d•a'ong and trans· 
mss.on withOut operator 
1nter~ntoon>. dtrect f1 e tran:.ler, 
341< ol capture buffer, and a tllgh 
operat1ona1 baud rate .near 
9600) Wd·su1ted to both the 
Lyru & Hayes Smartmoctem·s 
auto dlcll & autc. answer features 
Spec•ty Model I or Il l when 
ordenng 
MICROTERM '89M 

MODEMS 
HAYES SMARTMOOEM '2'29• 
HAYES 1200 BAUD 
SMAATMODEM 157411 

RS-232C CABLE "2910 

SIGNALMAN MARK I '89M 
NOVATION AUTO CAT ''2'24M 
NOVATION 1'200 BAUD 
AUTO CAT 'S6910 

Modell 
Modei 3 Wlth 48K RAVI and two 

s.ngle sided, double dens11y 
dnves, delrvered readt to run 
Fulty compatible w1th an hard­
ware/software RS-232C port 
optoonal. Nof)-Rad•o Shack 
warranty, but full 90 days on 
parts & labor. 
MODEL 3 11 799M 

Disk Drives 
40 TRACK SS 

Dosplus 
The t · est DOS ava able Features 
a BASIC array sort mult>key, mu•t• 
array), •nput @: (controlled screen 
•nput), random access and ASC' 
mod·hCatiOI'\ BASIC checks lor 
actrve ·oo··, repeat of l.sst DOS 
COtM\Cind, devoce routm~ S•ns-e 
hie conversoon trom Model Ill 
TRSOOS, readtng 40 track diSkS 
1n 80 track dnves, etc Spec1ty 
Model I o r Ill, sngle or double 
denSitY, 40 or 80 track d•Sk drrve 

DOSPLUS 3,4 '104M 

Qulc-N-Easi 
Qu lc-N-Easl leu anyone wr•te 
custom bus1ness applicat•on 
progrtiiTIS w1thout 8ASIC ano 
you do 1t laster Now you can tr,. 
Qulc-N·Easl lor 1 5 days FREE. 
You're sattSI•ed or tour l 195 
refunded-no Questoons askco 
Non-programmers & experts 
al•.ke c.an wnte !>OPh:Stl(l!' e ~ 
buSM"eSS progrclrrtS With Quoc·N 
Easl Inventory, records. '>die\ 
traclong, budgeMg-ano you 
orogrtiiTI faster, "" -th greate• 
nexobl~ty, l•~e d pro or yOU• 

money bdc~t 
IRS 80 Model l / 111 
Ou•c-N.£as1 '195M 
Modelll/16 (CP/ M req,,~~red 
Ou•C -N Ea~1 1195 .. 

NEWSCRIPT 7.0 

ProSotts NEWSCAPT supporu 
most pnnters (1nclud•n9 tN• ne"" 
M1crOI:ne 84 and leaturts trU(' 
rtghi·.'-IStllted proport•onc~l 

pnnttng, s.ngle anc dolbl<! ""ldtt' 
type Wlth•n text. SlbSCfiP~ 
superscnpts, unoerhn•ns. 
tx>ldfJCes, multiple chdracte· 
PitCh, tul~srreen ed•t•ns. 9100d 
\earct\, replace, custom•zed 
"form' letters. pla:n english 
commands, rypeahe.ad ' pnnt 
ahead buf~rs lor speed, a 
prolessoonal r11cl'1Udl & custorne• 
suppNt trom ttle autho< t• el' 

Newscnpt 1 104M 
Optoons (below) are not 
avanable sel)drately 
Ml!ll labelS 11500 
F•le Con--ertor '15oo 
Prop. •<tiO ..JI OrNt'r 149M 
ElectriC Webster '150"" 

Orders & Information: CALL (603)-673-8857 

DMP85 . . . . '469• 
The generiC versoon of NEC & 

Prownter pnnters Features 120 
cps, bi-d1rectoonal, logtc·seeklng, 
1 3K buffer 5 fonts, 8 SIZes on 
9x9 m,tnx, w/proporttonal pr1nt, 
true descenders, & Greek/Math 
fonL 160 x 144 dots/ lf"ICh HH!es 
graphiCS m,tnx, 1/144" hne feed 
Fnct1on & tractor standard, rear 
paper Pt~th 

Orders Only: CALL (800)·343~726 

No Hidden Charges 
No surcharge fof cred1t cards-No charge fof 
UPS sh1pp1ng-Stock shlprnents r1W day 
All eQUipment Shipped factory fresh With 
m,nufacturer's warranty-We eccept COOs 
Open PO's not eccepted- $50 mintmum 
order-No fore1gn orders accepted 

VISA • 
HIGH TECHNOLOGY AT AFFORDABLE PRICES 

,_H_•_•_o .. rr&r: 
Milford NH 03055-0423 



SERIES 

Bit Smitten-Part V 
by Jay Chidsey 

T
his month Jay Chidsey shows you how to gain 
access to string data for use in programs 
which require random selection of words. 

This month I will discuss the array 
capabilities of TRS-80 Level II Basic 
with particular attention to gaining ran­
dom access to string data for use in 
something like a poetry generating pro­
gram. Many game programs require 
similar random selection of words or 
phrases out of a large number of words 
contained in data statements. 

Arrays are very easy to use, once you 
understand what they are and how 
they work. 

An array is an ordered series or ar­
rangement of alphanumeric (alphabetic 
and numeric) items presented in a logi­
cally related and useful pattern. 

The simplest kind of array is one di­
mensional; it's a list of items. A one-di­
mensional array is called a vector. A list 
can be as long as you want and have 
need for (and have memory space to ac­
commodate), and it can be made up of 
either words or numbers. 

An array can also be multi-dimen­
sional. If, for example, you were the 
franchise holder on five McDonald's or 
Mister Donut or Frostee Freeze places, 
you might want to keep a record of 12 
different categories of expenses for each 
of the five locations. Such a two-dimen­
sional (or any multi-dimensional) repre­
sentation is called a matrix or a table. 

If you kept such records every day, 
then the day of the month could be a 
third dimension, the month (1- 12) 
might be a fourth, and the year (82, 83 
and so on) might be a fifth dimension. 
This would form a five-dimensional 
matrix in which each expense item entry 
was uniquely tagged, and recoverable 
from your data files through appropri­
ate programmed inquiry. Item A(4,2, 

17,9,2), for example, would be the 
fourth expense item listed for location 
two on the 17th day of the ninth month 
(September) in 1982. 

Level II Basic's array capability 
makes it possible to take information 
out of dead storage and put it into 
dynamic and usable memory. The in­
formation put into an array might come 
from input statements contained in 
your program, but most commonly it 
will come from data statements. I will 
deal only with data storage in this 
month's column. I will show you how 
to get words out of storage in data lines 
and into memory for manipulation and 
use. I'll use a scaled-down version of my 
poetry generating program (see the 
listing) as an example. 

It's useful to think of the data in your 
TRS-80 as a huge high stack of infor­
mation, with the first data entry as the 
item on the very top of that stack, and 
the last item in the last data line as the 
one on the very bottom of the stack. 
When you read that data into memory, 
the item at the top of the stack is read 
first, and assigned to the variable you 
name following the Read command. In 
this case, the variables to be subscripted 
are N, V, and A; N(l), N(2) and so on. 

If you want to read down only so far, 
or to find a particular item and stop 
there, you can then insert the Restore 
command into your program, and the 
next Read will begin at the very top of 
the stack again. You can't start over 
part way down the stack, but you can 
start again at the top and peel off the 
data you want to discard quite simply. 

In this poetry program I want to read 
three categories of words: nouns, verbs 

and adjectives. I will then randomly 
select among those words to con­
struct poems. 

Notes on tbe Program 

In a program that uses words rather 
than numbers in its data lines, you must 
first clear space for string variables. 
This is done at line 90 with a CLEAR 
l<XXX:l. If no number of bytes are cleared 
by such a statement, the TRS-80 de­
faults to an automatic aear of 50 bytes. 
If you are hard pressed for memory in a 
program and are using no string vari­
ables, you can free 50 additional bytes 
of memory by executing a CLEAR 0 at 
the beginning of your program. 

There are four ways to use clear. The 
CLS (Clear Screen) command in a pro­
gram and the clear key on your key­
board wipe the monitor screen of all 
content. Neither affect variables in stor­
age, but both terminate the double­
width print mode initiated by 
CHR$(23). The clear command used in 
a program by itself, with no number 
following, wipes out the content of all 
variables returning them to zero for 
numeric variables and to null (" ") for 
all string variables. Clear followed by a 
number reserves that number of bytes 
of string space for your program and 
zeros all variables. If you are using 
many strings, you should CLEAR n 
bytes early in a program, before any 
variables are introduced. Unless you do 
so, you will face the OS (Out of String 
Space) error message. 

Qearing 1 <XXX) bytes will accommo­
date nearly 250 each of nouns, verbs, 
and adjectives. Since the program itself 
occupies little space, you need not be 

The Key Box 
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overly concerned about reserving a 
large amount of string space in this 
program. 

Lines 100-150 count the words in 
each data category, first nouns, then 
verbs, and then adjectives. Nouns are 
stored in data lines 2000-2998, verbs in 
lines 3(XX)..3998, and adjectives in lines 
4000-4998. The data entries of End at 
lines 2999, 3999, and 4999 halt the 
counting of nouns and switch to the 
counting of verbs and then to the count­
ing of adjectives. Line 160, by subtract­
ing the Ends from each count of words, 
places the actual number entered by the 
user in the variables N, V, and A. Line 
170 sets the string variables N$, V$, and 
AS to null, or blank. This is good pro­
gramming practice unless you are hard 
pressed for memory space. 

Line 180 dimensions the arrays we 
are about to create. The Basic operator 
is DIM. TRS-80 Level II Basic's default 
value for any array is II (0-10), so the 
dimension command must be used only 
if and when, as in this case, a larger 
number of elements are to be antici-

pated. How many of each? Line 160 has 
given us that count. We dimension NS 
toN, V$ to V, and AS to A. 

Line 190 restores the data stack for 
reading again. The first time we went 
through it, in lines 100-150, we were 
merely counting the words. Now we 
must restore the stack so we can actually 
read it, word by word, into usable mem­
ory. Line 210 presents screen material to 
entertain the user while the data is being 
read into arrays NS(x), VS(x), and 
AS(x) by the read function. 

Lines 240-280 are the heart of this 
program. AS was one word (or se­
quence of words) when we were count­
ing and replacing previous content with 
new content at each count, but not 
now! This is where we spin data into 
one-dimensional arrays. NS is as many 
different words as you have dimen­
sioned for and have in data to put into 
the prepared slots. N$(1) will be the first 
noun in your data, N$(2) the second, 
and so on up to N$(150) or N$(306) or 
whatever. 

You could read these nouns into 

11 CLS: PRINT @276, "POETRY GENERATING PROGRAM" 
21 PRINT @344, "(MINIMUM VERSION)" 
38 PRINT @611, "BY J~Y CHIDSEY" 
41 PRINT @725, "GREEN SPRINGS OH 44836" 
51 PRINT @981, ""1 1 INPUT "PRESS ENTER TO CONTINUE " 1 YY 
91 CLS: CLEAR 11888 
111 RE~ N$: N•N+1 
118 IF N$•"END" THEN 121 ELSE 111 
121 RE~ V$: V•V+1 
131 IF VS•"END" THEN 148 ELSE 121 
148 RE~ ~$: ~-~+1 
158 IF ~$•"END" THEN 161 ELSE 148 
168 N•N-1: V•V-1: ~-~-1: REM SETS N,V,~ TO ACTU~L COUNT 
178 N$•"": V$•"": ~$•"": REM SETS STRINGS TO BLANK 
188 DIM N$(N), V$(V) , AS(~) 
191 RESTORE: REM D~T~ NOW RE~Y TO BE REREAD FOR CONTENT 
288 : PRINT: PRINT T~B(18) "POETRY GENERATING PROGRAM" 
218 PRINT:PRINT:PRINT 

: PRINT"WORDS IN STORAGE:": PRINT: PRINT 
: PRINT"NOUNS •••••• •••••• "N 
: PRINT"VERBS ••••••• ••••• •v 
: PRINT"~JECTIVES • •••••• ·~ 

241 FOR X•1 TON: RE~ NS(X): NEXT 
251 RE~ ENS: REM PEELS OFF 'END' 
261 FOR Y• 1 TO V: RE~ VS(Y): NEXT 
278 READ ENS 
281 FOR Z•l TO A: RE~ A$(Z): NEXT 
291 PRINT: PRINT: INPUT "PRESS >ENTER< TO CONTINUE"; YY 
58 1 CLS: GOSUB 5918: PRINT: PRINT 

: PRINT TAB(25) "THE" NS(X): PRINT: PRINT 
: PRINT , "HOW" AS(Z) "LY "VS(Y ) "S THE 0 NS(X) "I" 
: PRINT, " " NS(X) "S SELDOM • VS(Y) •. • 

518 GOSUB 5819: PRINT 
: PRINT, "MORE "~S(Z ) " ARE THE • NS(X) •s,• 
: PRINT, "AS THEY " VS(Y) "." 

1999 PRINT : PRINT: PRINT 
: PRINT "PRESS ENTER FOR ANOTHER POEM" 
: INPUT "PRESS BREAX KEY TO EXIT PROGRAM"; YY 
: GOTO SIB 

2111 D~T~ STONE, RING , CLOUD, BARN, DOG, CAT, MOUNT~IN, RIVER 
2999 D~T~ END 
3881 D~T~ RUN , J UMP, FLY, SEE, P~Y, THROW, SING, SHOUT, CLIMB 
3999 DATA END 
4888 D~T~ BE~UTIFUL, SORROWFUL , GOOD, SCENIC, PURPLE, SWEET 
4999 D~T~ END 
5111 RANDOM: X • RND(N): Y • RND(V): Z • RND(A): RETURN 

Program Listing 
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memory by programming something 
like READ N$( I): READ N$(2): 
READ N$(3) and so on. This takes lots 
of typing and lots of memory space. 
Lines 240, 260, and 280 spin those same 
words into memory, using For . . . Next 
loops, in a few seconds. At each pass 
through the For ... Next loop they are 
incremented by one, going up from one 
to whatever total value N and V and A 
hold. Each pass through the loop, 
therefore, produces a different sub­
scripted variable-N$(1), N$(2), and 
so on. 

Lines 250 and 270 read and eliminate 
the End entries that separate nouns, 
verbs and adjectives. Now we have all 
the data in usable memory. You can 
check this by inserting a line: 

28S FOR Q = I TO N: PRINT NS(Q): NEXT 
: FOR Q = I TO V: PRINT VS(Q): NEXT 
: FOR Q = I TO A : PRINT AS(Q): NEXT 

Your nouns, then your verbs, and 
then your adjectives will cascade down 
the monitor screen, and then stream up 
as the bottom line fills and bumps them 
upward. Remember to cancel line 285 
by typing in 285 and hitting enter before 
you run the program. 

Line 500 first sends us to the random 
number generator planted at line 5000, 
and then to a poem format (there are 
more than a dozen in the actual pro­
gram) to create a poem. The random 
number generator makes it likely that 
each poem will be different. The more 
words in data storage, the more likely it 
is that each poem will be different. Line 
1999 provides an easy way to punch up 
another poem; you simply hit enter. 

To use this program, enter as many 
words as you wish beginning on line 
2(XX) for nouns, line 3000 for verbs, and 
line 4000 for adjectives. Each new line 
must begin with data and each word 
must be separated by a comma from the 
next. If you wish, write your own addi­
tional poem formats, using the listing's 
format in lines 500 and 510 as an exam­
ple. If you do this, change the GOTO in 
line 1999 to GOTO 490 and add: 

490 F = RND(6): ON F GOTO SOO. SSO. 600, 6SO 
700, 7SO 

For eight formats you would substi­
tute RND(8) and add 800, 850 to line 
490. Place a GOTO 1999 at the end of 
each format. • 

Writer and businessman Chidsey uses 
his Mode/Ill in both activities. He can 
be reached at 205 E. Adams St., Green 
Springs, OH 44836. 



At last' QWERTY 3.0 is available 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! 

IWSY 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 fv\ABLE 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 
repetitions 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 d iscover 
where pages will end, when they are 
printed, without actually printing. 

Special commands allow the printing of a 
single page anywhere in the text, with 
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, without 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 widow supress are 
corrected . SCRIPSIT's problem with typ­
ing two spaces after a period is fixed. 
SCRIPSfT's scrolling speed is doubled, with 
instructions for user modification. 

CAUTIOUS BUYERS: We invite you to buy 
the DAISY manual. This is without 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 
full $10.00 price when you decide to 
buy DAISY 

DAISY REQUIRES: A TRS-80 Model I or 
Model Ill with 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 

D.\ISY complete package . . . ...... $74.95 
D.\ISY manul!llllonc . ... ...... .... 10.00 
QWERTY 3.0 complete package ..... 74.95 
QWERTY 3.0 manullllllonc . ........ 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. 



REVIEW 

Up Your Mod I 

Percom Doubler II 
Percom Data Corp. 
11220 Pagemill Road 
Dallas, TX 75243 
$169.95 
LN Doubler 5/ 8 
LNW Research Corp. 
2620 Walnut 
Tustin, CA 92680 
$219.95 

MULTIDOS 
Cosmopolitan FJectronics Corp. 
Box 234 
Plymouth, Ml 48170 
$79.95 

NEWDOS80 Version 2.0 
Apparat Inc. 
4401 S. Tamarac Way 
Denver, CO 80237 
$149 

DOSPLUS 3.4 
Micro-System Software 
5846 Funston St. 
Hollywood, FL 33023 
$149.95 

LDOS 5.1 
Logical Systems Inc. 
11520 North Port Washington Road 
Mequon, WI 53092 
$129 

Percom TFD 100-1 
Percom Data Corp. 
11220 Pagemill Rd. 
Dallas, TX 75243 
$305 

PMC SFD-51-A 
Personal Microcomputers, Inc. 
475 FJUs St. 
Mt. View, CA 94043 
$355 
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by Bruce Powel Douglass 

D ouble density disk 
storage-a dose look 

at all you will ever need 
to upgrade your Model I. 

Model I users have always been 
plagued by a problem called data sepa­
ration, when the disk controller has 
trouble separating data from other bit 
st reams of information, such as the 
clock cycle. This problem can become 
severe particularly when you are for­
matting o r writing to the innermost 
tracks of a disk. With double density 
(since the current double-density disk 
controllers all use a built-in data sepa­
rator), disk 1/0 is actually more reli­
able than single density. My old drives 
reported fewer disk read/ write errors 
from single-density 1/0 with the Radio 
Shack d isk controller when I moved up 
to double density. You can store more 
info rmation on a double-density disk 
as well- 184,000 bytes on a formatted 
disk. With a four-drive system, single­
density users are limited to a meager 
332,000 bytes of on-line storage, 
whereas double-density users can have 
up to 700,000 bytes on-line. 

How do you get double density? 
Which disk controller and DOS should 
you choose? There are a wide variety. I 
contacted many manufacturers of dou­
ble-density products, and those that re­
sponded are represented here. 

Two double-density disk controllers , 
five DOSes, and four disk drives are re-

viewed. Although most of this infor­
mation is applicable to Model I users 
only, four of the DOSes have Model 
Ill versions. 

Indispensable in my testing of the 
disk drives and disk controllers was the 
Floppy Doctor, a product of the Micro 
Clinic in Fountain Valley, CA. The util­
ity comes on a self-booting disk and has 
a memory test and nine disk-drive tests. 

The Disk Controller 

The disk controller is the circuit in 
the expansion interface that lets the 
computer talk to the disk drive. The 
Western Digital disk controller that ac­
companies the Radio Shack Expansion 
Interface is a single-density disk con­
troller, but it can write several kinds of 
DAMs (data address marks). To allow 
cpmpatibility, both the Percom and 
LNW disk controllers allow your com­
puter to use the original disk controller 
as well as the double-density disk con­
troller. 

You install both in the same manner. 
First, dismantle the Expansion Inter­
face and remove the disk -controller 
chip from its socket. Next, plug the old 
disk controller onto your new disk­
controller circuit board (which houses 
an additional, double-density disk con­
troller) and plug the new circuit board 
into the disk-controller slot. It will take 
about 5- 15 minutes to install , depend­
ing on your familiarity with the parts 
involved. It requires no soldering, 
trace cutting, or any modification to 
existing circuits. 

I reviewed the Percom Doubler ll 
and the LN Doubler 5/ 8. The Percom 
Doubler comes with easy-to-follow in-

Circle 39ll on Reader Service card.-





structions and Percom 's own 
DBLDOS; essentially a TRSDOS 
patched to run double density with a 
few corrected flaws. It sells for $169. 

The LN Doubler 5/ 8 comes with 
better instructions and an even easier 
installation manual. The manual in­
cludes the Western Digital technical 
manual for their disk controllers. The 
LN Doubler 5/ 8 also supports eight­
inch floppy drives (if you have the nec­
essary speedup enhancement to your 
Modell), and comes with DOSPLUS, 
a much better disk operating system. 
The LN Doubler 5/ 8 sells for $220. 

Are they different in performance? 
No. I was unable to demonstrate a 
significant difference in any disk-con­
troller functions between the Percom 
Doubler II and the LN Doubler 5/ 8. 
Reliability testing showed no signifi­
cant differences in granules locked out 
or in read/write errors. This was using 
the brand new drives I received for this 
review and older Pertec drives. New 
Maxell disks were used and were for­
matted to 40 tracks using double 
density. 

The DOSes 
A disk operating system is a pro­

gram that controls computer operation 
in a disk-based computer system. The 
aspects of a DOS that I consider im­
portant are: ease of use; speed of oper­
ation; accompanying utilities, such as 
editor/assemblers, file utilities, debug­
gers, monitors, and languages; read­
ability and completeness of documen­
tation; compatibility with other disk 
formats; and cost. 

The DOSes reviewed here all sup­
port double density and are avail­
able for the Model Ill. They are 
MUL TIDOS, NEWDOS80 2.0, 
DOSPLUS, and LDOS. 

MULTIDOS 
MUL TIDOS, written by Vernon 

Hester, is the most inexpensive of these 
DOSes and has many features its more 
expensive competitors don't have. It is 
the only totally compatible DOS 
around. It will read any of the other 
disk formats, including DBLDOS 
(none of the others will). It is also a 
"no-hang" DOS, meaning that even if 
you remove the operating system from 
drive 0 and the DOS tries to access the 
system utilities on the DOS disk, it 
won't up and quit, as will the other 
DOSes. It won't do what you wanted, 
but it will remain in control of your 
computer. One useful, although per­
haps minor, convenience is that press­
ing the enter key without input will re-
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execute the last DOS command. 
MULTIDOS is a fast DOS as well. 

The only major problem with 
MUL TIDOS is that it only checks four 
times on a read/ write. My old Pertecs 
show many more " Data Record Not 
Found" errors with MUL TIDOS than 
the other DOSes, which check 10 times 
before returning an error. 

The manual is a terse 66 pages (not 
including a few pages of errata and ad­
ditional information). It lacks an in­
dex, but covers the features of 
MUL TIDOS adequately, provided 
that you already have the TRSDOS 
manual. This complaint is true of 
NEWDOS80 as well. DOSPLUS and 
LDOS have manuals that don't require 
that you have read the TRSDOS man­
ual to understand them. 

MUL TIDOS has many useful li­
brary commands besides those provid­
ed in TRSDOS. You can disable the 
break key from DOS, and build and 
execute DO files (although you cannot 
run a Basic program and pass input to 
the Basic program from the DO file). 
Some of MUL TIDOS's commands in­
clude: Forms, which lets you specify 
lines per page and line length for print­
ed output; Hash , which returns the 
hash code of a file ID; and KEYBRD, 
which sets the keyboard parameters. 
MUL TIDOS has a default keyboard 
driver that provides a repeating, flash­
ing block cursor, but this can be 
changed with the KEYBRD command. 
Link and Route control the l / 0 of data 
to the video and printer. You can send 
everything that goes to the printer to 
the video too (or instead) and vice ver­
sa. Topmem allows you to set the top­
of-memory pointer from DOS. 

MUL TIDOS has a number of useful 
system utilities. Backup lets you make 
speedy backups on a single drive and 
alter the number of tracks on it at the 
same time. Copy allows single-drive 
copying of single files, including to and 
from non-MUL TIDOS disk formats. 
Format formats disks in single, dou­
ble, or P (DBLDOS) density formats. 

Other utilities include a disk-based 
version of Radio Shack's Editor/ As­
sembler, a RAM Scanner to locate a 
one or two-byte word in memory, a 
graphics utility to allow direct key­
board entry of graphics characters, a 
printer spooler , and best of all, 
MUL TIDOS' s Versatile File Util­
ity (VFU). 

VFU is a utility for frequently need­
ed disk operations, including purging 
files , printing a disk directory, multi­
plying file copies, and executing menu-

based programs. The Purge option 
gives a screen of the available files, as 
do the Copy and Execute commands. 

MUL TIDOS has the best Basic 
around, SuperBasic. It also has a pro­
gramming and debugging Basic called 
BBasic with Boss built into it. Super­
Basic is the smallest Basic available 
since it uses extensive overlays for vari­
ous operations-SuperBasic leaves 
40,000 bytes free after loading. Basic 
can be loaded directly, recovered (with 
BASIC•), and it provides two more 
options: BASIC! loads Basic and re­
covers a program left there by a non­
MUL TIDOS Basic. This means you 
can recover a Basic program left from 
running DOSPLUS or NEWDOS80 
and recover it by inserting a MULTI­
DOS disk in drive 0, pressing the reset 
key, and typing BASIC!. BASIC# re­
covers a Level II program in memory. 
The recover utilities allow direct con­
tinuation of a program. SuperBasic 
provides a special form of Level II to 
provide even more memory when 
needed. 

BBasic incorporates Boss into Basic, 
and allows single stepping of Basic 
programs, reviewing the current values 
of any set of variables at any time, 
breakpoints, and an improved trace 
function. Other than this, BBasic is 
just like SuperBasic, except it takes up 
more room. 

SuperBasic allows you to use single­
key abbreviations for some com­
mands. It also has a Pn command to 
display a requested page of a program. 
Several additions to Basic are provided 
with CMD"xxx" commands. CMD 
" C" compresses your program with­
out eliminating remark statements. 
CMD"E" displays an error message 
associated with the last disk error. 
CMD" K" zeros all elements of an ar­
ray. CMD"L" deletes an array. 
CMD" M" moves a program line. 
CMD"N" duplicates a program line. 
CMD"O" opens an additional file 
buffer. CMD"Q" performs a string 
sort of a single or double-dimension 
string array, and CMD"V" displays 
all current scalar variables and their 
values. 

Super Basic has overlay utilities tore­
number parts of your Basic program, 
search for ASCII strings within pro­
gram text, change all or part of vari­
able names, change graphics codes 
(CHRS(X)") into packed strings and it 
provides a cross-reference utility that 
shows all line numbers that contain 
specified variables. SuperBasic uses 
Name to chain programs without los­
ing variables. I think SuperBasic is the 



At last ... a better 
way to find that article 
on computing! 
An indexing service to 
locate source material in 
specific subject areas. 
LAMP is a bi-monthly Index to 
approximately 100 computer publi­
cations. An outstanding feature is the 
Suble:ct Index, cross-referenced to 
provide the most comprehensive listing 
and ease of retrieval. All articles are 
read for subject content and then 
listed w ith as many cross references 
as required to retrieve the article. 
An Author Index lists individual names 
as well as each contributor In jointly 
written articles. Another section is 
the Review Index which covers bOOk 
reviews, hardware, software and 
educational courseware. It lists the 
source of the review and 
t ranslates the written review 
into a One-Star to Five-Star rating. 

A year-end issue Is cumulative and In­
cludes the information from the previous 
5 issues. Send for your subscription 
tOday. 

BONUS FOR CHARTER SUBSCRIBERS 
SubScribe now for the Inaugural issue 
to be published in January 1983 and 
receive the LAMP pilot program which 
Indexed periOdicals from June through 
octOber, 1982. In effect, 5 months of 
LAMP free for ordering now. 

To order by phone, call 800-526-9042 
and use your Visa or MasterCard. 
To order by mail, send your check for 
$69.95 to Soft Images, 200 Route 17. 
Mahwah, N.J. 07430. 

LAMP eliminates the hit or miss 
methOd of finding articles of 
Interest to you. Each bi-monthly 
issue contains approximately 
200 pages. 
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best Basic to accompany any DOS 
available. 

NEWDOS80 2.0 
NEWDOS80 2.0 is a double-density 

DOS that writes and reads a specific 
disk format differently from the other 
DOSes. The familiar gran for granule 
has been replaced by lumps. What's a 
lump? NEWDOS80's documentation 
doesn't go out of its way to tell you. It 
is definable with the PDRIVE GPL pa­
rameter, so that there are between two 
and eight granules per lump. You can 
define the granules-per-lump (GPL) 
parameter as eight. Once you do so, 
the DOS's features are about the same 
as in the others. 

NEWDOS80 2.0 will read other 
formats, but they must be configured 
with the PDRIVE (similar to 
MUL TIDOS's CONFIG) each time a 
different disk is used, particularly if 
the disks are in different densities . To 
get around this problem, The Alter­
nate Source sells a program that gives 
NEWDOS80 2.0 automatic density 
recognition . This program is called 
DDSD and costs $19.95 . 

One of the examples in the 
PDRIVE section implied that I could 
read the directory of a Model III disk. 
I was unable to read the Model III 
disk's directory with NEWDOS80 
2.0. You can, however, copy from a 
Model Ill TRSDOS disk on a Modell 
with this DOS. 

It will take you longer to get started 
with NEWDOS80 than with the other 
operating systems presented here. This 
is partially due to the manual' s techni­
cal approach, and partially to the ap­
proach taken by the OOS in its perfor­
mance of the various functions. All the 
other OOSes allow you to back up a 
disk with the familiar Backup com­
mand, but NEWOOS80 requires using 
the Copy format. Once learned , 
NEWOOS80's approach is quite use­
able and powerful. 

NEWDOS80 has a large number 
of library commands. The most not­
able are: 
• Break-enables and disables the 
break key; 
• Chain and 00-shifts to the disk 
file for command input; 
• JKL-sends the current screen con­
tents to the printer; 
• HlMEM-sets the top of memory 
from DOS; 
• LC and LCDR-toggles the lower­
case driver (Model I only); 
• Pause- displays the message and 
pause until enter (for use in 00 files); 
• PDRIVE-assigns the default attri-

butes to a physical disk drive; 
• Print-outputs a text flle to the 
printer; 
• R-repeats the last OOS com­
mand; and 
• Route- routes one device to 
another. 

NEWOOS80 also sports a miniOOS 
not found in the other OOSes. The 
miniOOS allows the execution of OOS 
library commands except Append, 
Chain, Copy, or Format. Since it is in­
terrupt driven, it can be used from al­
most any program that keeps inter­
rupts active and uses the NEWOOS80 
keyboard driver. 

The utilities provided by NEW­
DOS80 include the ever-popular 
Superzap. It also supplies a patched 
version of Radio Shack's Editor/ As­
sembler and a disassembler. The 
disassembler writes disassembled code 
to disk from where it is loaded by the 
patched assembler. It will also send the 
disassembly to the printer or screen 
and display a cross-reference table. 

LMOffset is a program used primar­
ily for loading system tapes that over­
lay the DOS and store them on disk . 
Chainbld is used for the creation and 
editing of Chain or 00 files. ASpool is 
a printer spooler. 

NEWDOS80 also sports an en­
hanced Basic. Enhancements include 
toggling the break key, abbreviated 
line listing and editing commands 
similar to MUL TIOOS's Super Basic. 
Chaining is allowed and the Merge 
command merges non-ASCII files. 
REF displays a reference list of 
variables and line numbers, and can 
specify different outputs in a number 
of ways. 

CMD"F = ERASE" a nd C MD"F 
= KEEP" allow selective clearing of 
Basic variables, like the MUL TIDOS 
SuperBasic CMD"L", only more 
powerful. The first format selectively 
clears a number of variables in a sin­
gle statement, while the second for­
mat clears all except the declared vari­
ables . Some other CMD enhance­
ments include clearing all Returns 
and For ... Next loops from the 
stack, dynamic deletion of text lines, 
swapping of variable contents, single­
stepping Basic, recovering a deleted 
program (providing it hasn't been 
overwritten in memory), and sorting 
arrays. CMD"O" sorts a multidi­
mensioned array. 

NEWDOS80 has some extensive 
disk 1/0 enhancements to Basic as 
well. The manual spends 20 pages dis­
cussing these disk 1/0 enhancements in 
chapter 8 alone; appendices A and B 

feature 65 more pages on the topic. 
NEWOOS80 handles the standard 

sequential (which they call print/ input) 
and random (which they caB field 
item). It also handles marked item 
(which has three subtypes) and fixed 
item (which has two subtypes). Ran­
dom-access files can be of 1-256 bytes 
in fixed length. The fixed time and 
marked item files have a maximum rec­
ord length of 4,095 bytes. 

Sequential files can only be accessed 
sequentially. That is, if you want to 
read item number 200, you must wade 
through the first 199 items. Random­
access files can access record number 
200 directly and are more useful and 
powerful. 

In ftXed and marked item files, Get 
and Put are used to access data in the 
1/0 buffers. The type and length of 
each item is determined by the IGEL 
(item group expression list) of the Get 
and Put for fixed-item files, but in 
marked-item files, the item always be­
gins with marker bytes, specifying the 
format of the item. Although they are 
initially hard to understand, these new 
file types are quite useful. 

NEWDOS80 is a good OOS. The 
Basic is not as good as MULTIOOS's, 
but it operates well. It has a disassem­
bler, Superzap, and other powerful 
utilities. Apparat supplies zaps free to 
registered owners and has provided 
good customer support in the past. Un­
fortunately, it does not have automatic 
density recognition. 

DOSPLUS 3.4 
DOSPLUS comes with the LN Dou­

bler 5/ 8. It has automatic density rec­
ognition, although it cannot read 
DBLDOS format. 

The approach to operating system 
functions took a departure from 
TRSDOS with OOSPLUS. The DIR 
command automatically displays the 
information normally supplied with 
DIR (A) in TRSDOS, and a new com­
mand, CAT, displays the abbreviated 
directory normally retrieved with DIR 
in TRSDOS. It would be nice if the 
DIR command displayed the number 
of granules left. 

OOSPLUS has an automatic repeat­
ing, lowercase keyboard driver and 
DO-file capability. The Format com­
mand works quickly and verifies the 
tracks backwards rather than forwards 
to save time (since the drive head is al­
ready at the highest track, it needn't 
move back to track 0). DOSPLUS 
Model I and III double-density ver­
sions are directly compatible, meaning 
that a Model I DOSPLUS disk can be 
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read by a Model III DOSPLUS. This 
does not mean that a Model I 
DOSPLUS can read a Model III 
TRSDOS disk . DOSPLUS does come 
with a Convert command to transfer 
files from a Model Ill disk to a 
DOSPLUS disk , somewhat lik e 
NEWDOS80. 

Although DOSPLUS does not have 
a YFU command similar to 
MUL TIDOS, Picotrin Technology of 
Lantana, FL markets a UOSPLUS­
compatible program that provides cur­
sor-oriented functions. 

The DOSPLUS manual is reason­
ably well done except for the omission 
of an index. The technical section is 
particularly good in how it describes 
the entry and exit points for the various 
DOS routines and DCB (device control 
blocks). 

The library functions are similar to 
the DOSes previously described. The 
DO construct works well and lets you 
specify in the command the reserved 
high memory for the DO file. 

The DOSPLUS utilities include a 
printer spooler, single-drive copy, 
Crunch (a program that compresses 
Basic programs saved on disk), Disk­
dump and Diskzap (floppy-disk edi­
tors similar to Superzap), Map (shows 
file locations on a disk), Restore 
(recovers killed files), Sysgen (creates 
nonstandard system disks), Tape 
(similar to NEWDOS80's LMOffset), 
and Transfer (for multiple file copies 
from one disk to another). 

DOSPLUS enters Basic differently 
than MUL TlDOS or NEWDOS80. 
The Basic is enhanced as well. TRON 
allows you to single-step Basic, and 
Tab tabs on a line printer beyond 64 
columns. You can move and copy Ba­
sic program lines, and DOSPLUS Ba­
sic has a large number of abbreviates. 

DOSPLUS also comes with a tiny 
Basic called TBasic . TBasic occupies 
slightly more space than MUL­
TIDOS's SuperBasic, but has no file 
space allocated. TBasic lacks many of 
the enhancements found in regular 
DOSPLUS Basic, but is useful because 
it will still run the full set of Basic com­
mands. TBasic displays abbreviated er­
ror messages in a further attempt to 
free up memory. 

LDOS 5.1 
LDOS recently reduced its price 

from $169 to $129, due to the large vol­
ume of sales. Registered LDOS users 
receive a quarterly magazine called, 
appropriately enough, The LDOS 
Quarterly, support hard to match. 

LDOS comes with a rather imposing 
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300-plus-page, well-written manual. 
The LDOS manual is the best of the 
DOSes reviewed here. 

In order to make LDOS run with 
double density, you must use the 
PDUBL disk-driver program, which 
sits at the top of memory. This creates 
some real hassles with programs in 
high memory at times. You can use the 
Sysgen command to save the driver 
configuration so it automatically loads 
on boot. Model I users cannot boot up 
on a double-density LOOS disk- it 
must be single density, although you 
may change it to double density after 
the boot, a minor inconvenience. 

LOOS on the Model I will not read a 
Model III TRSDOS disk, although the 
library command CONY can be used 
to transfer files from a Model III 
TRSDOS disk. 

The library commands in LDOS are 
similar to those available in the other 
DOSes. Trace supports and displays 
the PC register in the upper right cor­
ner of the display, and Filter is similar 
to the Route command on other 
DOSes but better. It establishes a pro­
gram to filter the 110 path of some de­
vice. Several filter programs are sup­
plied with the LDOS disk. 

MINIOOS/ FL Tis a filter similar to 
NEWDOS80' s miniDOS. In it , you 
can toggle the clock on and off, enter 
Debug, display free space, kill files, 
and so on. A filter for the line printer is 
also provided. 

One of the most powerful features 
of the LDOS operating system is its job 
control language (JCL). A DO or 
Chain option is available for all the 
other DOSes, but a true JCL is lacking. 
The LDOS JCL is actually a compiled 
language. It can handle conditional 
statements and support variables. 
LOOS allows concatenation of vari­
ables (which they refer to as tokens) 
and logic expressions using NOT, 
AND, and OR. LDOS JCL allows 
macros in its programs. This means 
that you can specify a macro name and 
some complex function will be per­
formed. 

The JCL feature is a powerful one, 
although it could be made more power­
ful by adding the ability to direct exe­
cution of the JCL program on the basis 
of the results of some program. An in­
teractive control language (lCL) is 
available for NEWDOS80 version I 
and it allows this flexibility . 

One of the utilities includes 
CMDFILE. Similar to NEWDOS80's 
LMOffset but more powerful, this 
program allows appending patches to 
machine code, appending machine-

code programs together, saving them 
to disk or tape, moving them around in 
memory, and so on. CONY moves files 
from a Model III TRSOOS disk to an 
LOOS disk. Since this program can be 
used by a Model I running double den­
sity, this provides the only utility to 
move programs from a Model III disk 
to a Model I disk. LCOMM is a com­
munications program that allows your 
TRS-80 to talk to other TRS-80 com­
puters or to bulletin board systems, 
such as Forum 80. Repair updates and 
corrects information on certain types 
of disks to make them useable to 
LDOS. This utility is more useful for 
Model Ill users than for Model I folk s. 

LOOS's enhanced Basic, LBasic, 
has some abbreviations and allows sin­
gle-stepping of Basic programs. Re­
store has been updated to allow you to 
specify a line number to start the Re­
store at. LBasic allows chaining of Ba­
sic programs without loss of variables. 
LBasic can also sort arrays and provide 
reference information on Basic pro­
grams. LBasic is good, but in my opin­
ion, not as good as the Basics in the 
other operating systems. 

LDOS is a good DOS, but there are 
a few minor inconveniences. The Basic 
could be more powerful, and it would 
be helpful if the top of memory was 
free. (PDUBL sits at the top of memo­
ry if you're using double density. ) The 
manual is quite good, and the Filter 
and JCL features make this the 
most powerful microcomputer DOS 
around. Finally, the LDOS support is 
unprecedented in quality and ease for 
the registered user. 

In Summary 
As you can see, all these DOSes have 

their good points. MUL TIDOS has its 
low price tag, versatile file utility, no­
hang ability, virtually total compatibil­
ity, and the excellent SuperBasic. The 
manual is a bit terse and MULTIDOS 
only checks a read/ write four times. 

NEWOOS80 has good utility pro­
grams like LMOffset, a disassembler, 
and Superzap. The manual, however , 
is lacking a tutorial and NEWDOS80 
needs automatic density recognition. 
OOSPLUS has Diskdump, Diskzap 
and automatic density recognition. 
LDOS has its excellent manual, great 
customer support, very flexible filter­
ing of 110, and a powerful JCL. 
Which you choose depends very much 
on your applications. 

The Drives 
A disk drive must be able to move a 

read/ write head very precisely to any 



SUPERVENTURE IS HERB 
An incredible journey awaits you in -

~azurn 
(@urnt 

A NEW EXPERIENCE 
IN TEXT ADVENTURE! 

As BAZUL, the Royal Runne r, you will 
journey through enc ha nte d forests, hidden 
caves, dis mal swam ps, and magical lands. 
Your mission? To recover 26 ra re ingredi· 
e nts for a healing potion-the only cure fo r 
the deathly ill King Rifraf. Can you save the 
Kingdom, o r will it fall under the control of 
the Evil Jester'? Machine Language, Save· 
a ·Game Feature, Over 400 Word Vocab· 
ulary. Will boot on Model Ill. Requires 1 
disk drive and 32K 

(Soon a va ilable for Model I) 

$29.95 

P. 0 . Box 502 
Florence, Alabama 35631 

(205) 766-0030 .-94 

TRS-80 ->IBM PC:! 

TRIX ia an 9086 p~o;~a• which 
~•ada TRS-80 ~el III diaka 
and ~itea any file to an I~ 
PC diak whi le op..-auno und..­
PC-DOS on an I~ PC. Juat put 
you~ ~ III diakette into an 
I~ PC and copy your fil ... 
11any TRS-80 BASIC P~OQ~-
•ill ~un i--.diately on the 
PC ! 
TRIX on PC DOS Diak ••••• •~-~ 

BLINI<INC3 FIELDS! 

BLINkS-IT i a a BASIC p~o;~a• 
whi ch can eaaily be ..roed 
into any TRS-80 ~ I ~ I I I 
BASIC p~OQ~-- U.ino .. chine 
lanouao• it •ill blink any 
field ~ cOMbination of f i•ld• 
on th• TRS-90 ac~een at any 
rate f~OM 1 to 30 ti .. • p..­
•econd. BLINkS-IT on ~ I ~ 
III di•k ••••••••••••• •• •• 49 . ~ 

LAST CHANCE SALE ! CLOSE OUT ! 1 

90.000 WORDS! 

WORD BRIND£R ia an ASCII d i c­
tion~y in alphabetical ~d..­
of 90, 000 ~d•. Great f~ 
proof-read..-•, NOrd o ... s. 
etc. Ov..- 1 "-Qabyte of ASCII 
fil ... Distributed on var i ous 
Media . Supplied on 14 ~ I 
Disk• ~ 7 ~ III disk• . WORD 
BRINDER. Fro. ••••••••• • • 125.00 

VISA JOE COf1PUTER "/C 
224:58 VENT~A BLVD. Ste. E 
WOODLAND HILLS CALIF. 91344 .-256 

• ******ITS HERE! ******* . ,. 
• • : COLOR COMPUTER ! 
! BUSINESS & HOME : 
: SOFTWARE : • • 
: SO CASSETTES ONLY $8.95-$29.95 : 
• that will knock your • 
• " MAINFRAME" out * 
! FREE CATALOG : 
• (Specify for TR$-80 Color Computer) • 

• • ! Including- • 
il THE ACCOUNTANT $29.95 : 
il THE BILLING SOLVER $19.95 * 
il THE CLIENT TICKLER $19.95 • 
: BUSINESS INVENTORY $18.95 : 
• THE BIDDER $14.95 • 
• DEAR DIARY $12.95 • 
: THE TICKER TAPE $16.95 : 
i1 THE MAILMAN $13.95 • 
• VICKY·CALC. $12.95 It ! THE INVESTMENT ANALYST $12.95 : 
• THE PHONE DIRECTORY $9.95 ,. 
il CH ECKBOOK BOOKY St 2.95 • 
: THE BUDGETER St 5.95 : 
• SUPER SHOPPER $12.95 • 
• JOGGER'S LOGGER $12.95 1t 
• LIGHTENING SORT $14.95 It 

: THE INCOME AND EXPENS ER $1-4 .95 : 
• MEDICAL RECORDS $14.95 1t 

: and many more... : 

• • : TSASA, INC. ! 
! 2 CHIPLEY RUN ! 
• WEST BERLIN, N.J. 08091 • 
: (609) 346-3063 .-449 : 

: "MIGHTY 'T' TO THE RESCUE " : 

•••••••••••••••••••••••••• 

UNITED SOFTWARE ASSOCIATES 

UlTRA TERM 
COMMUNICATIONS SYSTEM 

Ult r a Term inc l udes both a fu ll fea­
tur~d int~ llig~nt t~ rm1nal program, 
and a se l f relocating host pr ogram, 
a t pr ices one half to one th ird of 
the competitors' . 

Exclusive direct t o disk f 1le 
transfer capability permi t s fu ll 
cont r o l f r om t he trans mi tt i ng 
computer , so no one i s required 
at the receiving compute r . 

Unique spl i t screen featu r e allow: 
simultaneous t wo wa y commu ni catio 
e liminating t he conf~sion caus e d 
by incoming text mixing with what 
yoe1 are typi ng. 

Supports auto dial modems with an 
easy to use telephone directo r y. 

R~qui r es Model 1 or 3 with l6K, on~ 
disk dri ve , RS - 232 port , and modem . 

Regular price: $79.95 
US A Special price : S59.95 

... See List ol Advertiurs on Page 451 

734 FlAMINGO WAY 
NO. PALM BEACH, Fl 33408 

(305) 845·4606 (305) 965· 3496 

CO-DIR 
CURSOR ORIENTED DIRECTORY 

YOUR DOS CONTROLS YOUR fi LES , 
LEr CO - DIR CONTROL YOUR DOS ! 

CO-D IR 2.0 is a uti lity that 
allows (i le manipulation and OOS 
command execution from a directory 
d ispl ay with onl y on~ or two key 
strokes. You can scroll t h rough 
the d ir ~ctory with the arrow keys 
like a wo rd processor. CO-DIR 2 . 0 
is not a progra m you wi ll use onl y 
once , since any DOS command can be 
e nte r ed faste r a nd eas ier using 
CO -DI R. Dos commands available 
f r om CO - DIR i nclude Execute 
program, Copy , Chain / Do , 
Di r ec tory , free , Klll, List , Load, 
Print and Rename. 

CO- DIR requir~s Newdos - 80 or 
OOSP LUS wi th Ca t command. 
!Sp~cify DOS and Model I 

Regular pr1 ce : S49.9S 
USA special price : S39.9S 

INFOEX-80 
BULLETIN BOARD SYSTEM 

Th is package contains a ll the 
softwa re necessary to se t up and 
operate a Bull~tin Boa rd System 
!BBSI. The system wi ll auto­
matically answer phone cal l s , 
print a welcome message, ask for 
the callers name and loca tion, a nd 
prin ts bulleti ns o r advert i se­
men ts. The system then a llows the 
ca lle r t o l eave messag~s fo r othe r 
cal l ~ rs , and r ead o r delete 
mes s ages ~ddressed to them. The 
syste m supports downloadi ng o f 
program and t~xt f i les , and has a 
c hat mod~ to allow the calle r to 
type directly to th~ Sys t em 
Operator (SYSOP). 

Requires TRS-80 Model 3 (or Model 
1 with a double density adapter ) , 
two disk driv~s , 32 K RAM, an 
~S-232 inte r face, and any auto 
answe r modem . 

Regular pric~: $149.95 
US A sp~cial price: $99.95 

DEALER INQUIRIES INVITED · AC CEPTING SOFTWARE FOR REVIEW 

24 HOUR BBS ON LINE AT 305-965·10-44 .-332 
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location and rotate the disk within pre­
cise limits so that address marks and 
data can be accurately located. The 
drive speed is supposed to be 300 rpm. 
Most drive manufacturers say that a 
one-percent variation in drive speed is 
tolerable, and often a precisely adjust­
ed drive will still vary within ± one per­
cent of 300 rpm. 

Older minifloppy disk drives had 
35 tracks and wrote only in single 
density. Technology has improved, 
and now 80 and even 96-track 
minifloppy drives are available in 
single or in double density. 

I was hoping to find differences in 
reliability of the brand new drives un­
der severe stress-testing conditions. As 
long as I kept below the upper limit of 
the speed of the stepping motor of the 
drive, I was unable, generally, to get 
any errors in these drives. I could find 
no clear-cut reliability differences 
among the various drives, so it was im­
possible to statistically investigate the 
presence or absence of an interaction 
of effects due to the disk controller 
used. I did, however, discover dif­
ferences in their operation. The 
drives I reviewed are: Percom model 
TFD 100-1, PMC model SFD-51-A, 
Teac, and Trak model 5410-121. 

The Percom is the only one of these 
drives that is flippy, meaning that you 
can remove the disk from the drive, 
flip it over, and reinsert it into the drive 
and write to the other side of the disk. 
This effectively doubles the amount of 
storage you have in your disk library. 
The Percom drive also has the drive­
cable card extending out from the rear 
of the machine, so it is easily accessible 
without removing the case, a nice fea­
ture. It has a stepping-motor speed that 
allows you to seek tracks at 12 millisec­
onds. This is faster than the Teac (at 30 
ms) and my Pertecs (at 20 ms), but 
slower than the PMC and the Trak 
(both at 5 ms). The list price of the Per­
com drive is $305. 

The PMC drive also has the drive­
cable card extending out the rear of the 
drive. It has a fast-stepping motor with 
5-ms track seeking. It allows writing 
only to one side of the disk. 

The Teac drive was the slowest of 
the bunch, requiring a minimum of 30 
ms to seek a track. In order to change 
the drive cable, you must remove the 
cover. The card for the drive is incon­
veniently spaced, meaning the drives 
must be slightly closer than recom­
mended by Radio Shack when using 
their four-drive cable. The Teac drive I 

used was loaned to me by American 
Business Computers. They give their 
Teac drives a one-year warranty. All 
the other disk drives were loaned by the 
manufacturer. 

The Trak drive was another fast 
drive, requiring only 5 ms to seek a 
track. The card for the drive cable was 
even more inaccessible than the Teac 
drive, and to use it with the four-drive 
cable, it requires you to run the drive 
with the cover removed, use the last 
connector on the cable, or use a disk­
drive extender cable, which costs about 
$10. It came with a single-drive cable 
already connected to it, so single-drive 
users won't need to get a cable when 
purchasing this drive. A nice feature of 
this drive is the disks are spring loaded. 
When you wish to remove a disk, you 
open the drive door and the disk 
springs out a half inch or so for easy 
removal. This is also the only drive 
with a power-on light as well as a drive­
busy light. 

The disk drives all worked reliably. I 
prefer the Percom drives because of 
the easy cable hook-up and relatively 
fast operation, but primarily because it 
was flippy. Nonetheless, all the drives 
worked well and deserve a recommen­
dation.• 
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The IEII•y MANHAnAN W•y To H•ndle 
EXPENSES. USTS & MAILINGS MICRO 

MOONUGHTER 
NEWS lEITER 

EXPENSE LEDGER - Rles entries and generates 
reports on business or personal expenses. Sorts by date. 
finds and displays on-screen or prints out all expenses. 
month St.rnmary. or selection by payee, purpose or 
category. 1 5 categories assigned by user. cJsplayed on 
screen when entering, editing or deleting . 48K version 
holds 470 entries. 32K holds 200 - use for year. 
quarter or month. $35. 

MAIL LIST MANAGER - Holds 1 .000 names and 
addresses in 48K t\Y(Hjsk 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 hAl ~st in notebook format. Two­
disk version $50, one-disk $45. 

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, PubUsher 
DISK USTMAKEA - User-friendy 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 editing. sorts by name. Disk version of 
original cassette program in use by schools. real estate 
finns. many individuals . $20. 

Micro Moonlighter Newsletter 
2115-0 Bernard Avenue • Nashville. TN 37212 

Visa and Mastercard welcome. Send account 
number and expiration date. 615-297-5106. 

0 VJSa Acct # Exp. - - -

For Models I or Ill [with DOS conversion] 
Write for full catalog of disk & cassette programs 

Cafifomia residents add 6% tax 

0 M/C Acct # Exp. ---

Name _________ __________ __ 

MANHATTAN SOFTWARE Adm~--------------------------
Box 1063, Woocland H~ls. CA 91365 ,. 259 

24-hour Visa/MC Order Line [213] 704-8495 
City ___________ St. _ _ Zip-------

Communicate! 
FILE TRANSFERS 

& TERMINAL EMULATION 
LYNC i~ THE choic~ of professionals for communication~ Mtw~n com­
puters. They choo~ LYNC because of its many pow~rful capabilitin, its use 
of use, and it works o n many diff~~nl compul~rs. Th~y use LYNC to transfer 
program or data fil~s ~~w~n computers, and to tak~ advanta1e of the many 
f~atu~s offe~ by th~ Sourc~ and oth~r large-data base systems. LYNC's 
uniqu~ cloRd-loop ~rror ddection and correction protocol gives prof~s­
sionals the assurance that their data is 1etting across without ~in« lost or 
garbl~. Comput~r communications is the wav~ of the future, and if you are 
ready for the futur~. LYNC is h~r~ NOW. 

EILYNC: $45 
Send and receiv~ ANY type of files ~~w~n your computer and another 
computer running LYNC or E/LYNC. Fit~ lransf~rs ar~ don~ using th~ 
~xclusiv~ LYNC cloRd-loop protocol. E/LYNC also has a Terminal Emula­
tion mod~ for connecting with Jar~~ time--sharin« database syst~ms or r~­
mot~ bull~tin board ~rvicn. EILYNC can ~ uptrad~ to LYNC for $30. 

LYNC: $75 
This v~rsion of LYNC is exclusively for ownns ofth~ TRS-80 Mod~ II kIll. 
In addition to th~ futures of E/LYNC, LYNC allows th~ user to fdcb fil~s 
from th~ r~mot~ comput~r and use multipl~ fil~ names wh~n ~nding or 
f~tching. In lh~ T~nninal Mod~ you can send data files to th~ r~ol~ com· 
puler and slor~ rec~iv~ data to disk fil~s. 

LYNC is also availabl~ for CP/M syst~ms and IBM PC syst~ms for $125. 

.-270 

LICENSING: E/LYNC &lid LYNC ...., I~ - a pn oaon 
basis. tr you i .. nod 10 oue EILYNC .,. LYNC 10 c--..-c­
wioh .-I>H ....-. llwy ..... aloo ,..,..._ EILYNC « LYNC. 
VrnioDS few CP/M ~ wrinen ia Z~IO __..w,. &aa.-.. Vn-. 
sioas roc liN PC are writtra In liM IIOII.....Wy ....._, 
a..! ~·~ PC DOS. 
AVAILABLE DISK FORMATS: TRS-tO Nod I&.: Ill, TR.s-.o 
M..d II with CP/lC, I* ....&ani. liN PC. V- CnpWc. 
C.-..o. N- Scar. a--. x....,, Itt (I* &.: S"'). Nl.S 
Kay Pro. S..pnlraia. TrwVidro. 
Tl:.RMS: Noeoy Onln. Oo«t.. C.O.D~ MC or Visa. r-... C1uo 
Slaippi-c hocl-.a. UPS 1'-add 5'. C.O.D. add $S. CA..._ add 
'~- o.n.u Airaaitadd sa . .._ ... o.ay. sto CSpoafy c-. ,... ... ~ 

PHONE ORDER DESK 
TECHNICAL HOT LINE 

(805) 966-3077 
10 am-4 pm PST Monday - Friday 

(805) 966-3077 

=:===:=:=:=INTERNATIONAL SOITWARE ALLIANCE====== 
1835 Mission Ridge Road Santa Barbara, CA 93103 

.-516 
I.Y~c · ll.: fJl.\'~C .tr(· t r.tdrm .• d.~ of ~-ttclm~ht ~ofl ¥..1 rC" CP/ ~t ., J 1radrmark of Oigu .. t RcM- .anh 
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DEMISE 
By Case from Acorn 
Shoot down the enemy ships which are coming-and 
firing-at you. After obli terating them all, you must 
carefully navigate a tunnel before you are In the clear. 
You can move your ship left, right, up, down and 
diagonally; your weapons Include a laser cannon and 
"smarl bombs" that render ell ships on the screen Im­
potent You start with 5 ships and get another ship 
and "smart bomb" for each 10,000 points. 3 14MIIs of 
play; great sound effects. 
16K Tape or Disk, $19.95 

SPACE ROCKS 
By SteYen Kearns from Acorn 
Gigantic antimatter rocks appear on the Tactical 
Display Screen of your spacecraft You blast away 
with tasetS and they just explode into smaller chunks. 
To seo<e on this fast arcade game with sound, you 
must destroy the rocks. To stay tn the game at all, you 
must aYOid them! 
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 searching for the hlddeo crown. And try to 
avoid tha deadly Cobra. lots of action, sound and 
fun! Choice of 3 screens. Can be used with Trlsstlck 
joystick. 
16K Tape or Disk, $19.95 

EVADE 
By Kni ght from Acorn 
You're in charge of the USS Krestan, an Interstellar 
trl·shlp. II you defeat the enemy aliens you en. 
counter, you get a chance to earn extra points by 
successfully docking with a larger ship. TIHin come 
the evil Maticlans and dangerous meteor showers. 
Never a dull moment with this one! 

16K Tape or Disk, $19.95 

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 Securi ty Blvd., Baltimore MD 

ENEMY 
EVASION 
By Raul Rlve<a from Acorn 
An original fast1)8Ced arcade style game requiring 
quick mental and physical reflexes. You must control 
your Rover to avokl oncoming Rovelan Rarncraft. You 
gain points for each successful pass through the 
"death lanes", but the Ramcraft speed Increases as 
you play. II you reach the double bonus mode, watch 
out for the land pellets they drop! Joystick 
compatible. 

32K Disk, $19.95 

By John Allen from Acorn 
Once you load ASTROBALL into your TRS-aO, the ar· 
row keys become flipper buttons, the screen becomes 
the play board, and you become the "Pinball Wizard!" 
A flying saucer, spaceships, meteors, and black holes 
add to the fun as your ball realistically zings around 
the board. Five skill levels. 

16K Tape or Disk, $19.95 

-· .. -~. PINBALL: The all-time favorite! 

16KTape, $14.95 ;;;;;~-~ 
16K Disk, $20.95 

TENPINS 
By John Allen from Acorn 
TENPINS brings you all the thrills of Championship 
bowling. Up to • players participate, and the program 
automatically senses the skill of eech. Beginners can 
position the ball and " roll" It, while more skilled 
pla)l8t8 can vary the force, rol l a curve and cause the 
ball to spin as It heads for the pins. PLUS 3-0 graphics 
and sound effects-realistic and challenging.! 
16K Tape, $14.95 
32K Disk, $20.95 

Aleo •w•llllble: 

BASKmALL: You'll ure to be lull 
'16K Tape, $14.95 32K Disk, $20.95 

CATERPILlAR. 
From Soft Sector Marketing 
This Is the fast-action arcade game you'Ve been 
waiting to 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 split Into additional segments or metamorphOSe 
onto different shapes; when you destroy a caterpillar, 
the new one that replaces ot is a segment lottgM than 
the original! 
16K Tape, $1 

OUTHOUSE 
From Soft Sector 
Isn't there enywhere that's safe these days? Now 
they're Invading the OUTHOUSE, trying to steal the 
paper supply. But watch out ... when the paper Is 
gone, ao ara you//1 If that's not enough, they're fir· 
tng at you from the sky! Wi th sound; disk version 
" talks". Joystick comp;otible. 

16K Tape, $15.95 
32K Disk, $19.95 

SKY SWEEP 
By Mark Bartow from Soft Sector 
You are flying abo\le an ever-changing terrain, with 
only your skill, speed, and maybe a little luck to help 
you aYOid the missiles and gunfire coming at you. If 
you succeed, you must enter an ominous cave 
where more danger awaits you. Not for the timid. 

16K Tape, $15.95 
32K Disk, $19.95 

==?~ I FORtRESS r 
By Larry Ashmun from Soft Sector 
You are In charge of a massive fortress. Your main 
priority Is to defend It against allen attackers. Wi th 
your protection and firepower, fending off the first 
attackers is like swatting files-but }u.t wall/ 
16K Tape, $15.95 32K Disk, $19.95 
Coming Soon: 

CHICKEN: Fur action; Jot• of aquewlc/ngl 
16K Tape, $29.95 

To Order Call Toll-Free 
:;::: 800-424·2738[11] 

MAIL ORDERS: Send check or M.O. for total punchase 
price, plus $2.00 postage & handling. O.C~ MD. & VA.: add 
sales tax. Charge cards: include all embossed information 
on the card. 

4200 Wisconsin Avenue, NW, Dept. 8E212 Box 9609 Washington, D.C. 20016 
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ARMORED 
PATROL 
By Westmoreland & G.tmen """"""_,,,.,.. 
As commander ol a lumbeMg T .J6 tank you have the 
torepoww to destroy the enemy-of you can find them 
They !MY be hiding behond the l"oouses '"'tered llbout, 
the bleak tertaJn and your only •oew Ia thru the d~ 
port (Your screen\ lmpress.ve &RIInallon on thos arcade 

16K Tape, $19.95 32K Disk, $24.95 

STARFIGH1ER 
By 5pall<y StaJ1Is from Adventure lnt 
As mer_...y and ga~KIJC pollee olfoeer, you mu$1 
maonta•n the condotron and control ol all parts of your 
spacecraft You Stt at the controls wnlle peering out of 
the dogotal spac:eY1e1N port. Suddenly tomethong appe~US 
on your tcreen: Is It a Starpotate or a frlendly merc:Nnt 
shop? You can't tell yet and at thoa ~ you may 11a-.e 
only a fractJOn Of a MCOnC! to I'Mka an anec:l<lno anack 
dec:ISIOI\. 

16K Tape, $24.95 32K Disk, $29.95 

SEA 
DRAGON 
By Westmoreland & Golman lrom Adllenture 
Underwater ad\lenture Is yours as you oommand a 
nuclear sub armed woth deadly mossoles and 
torpedoea Guide It carefully through - moMS and 
underw~ter mounta na, watch out lor depth charges 
betng hred by ovemead Sh•~ and don't run out Of 
alrr Scrotlong sea bottom for addacf excitement 
Joysl lel< c:ompa.tibla 

16K Tape, $19.95 
32K Disk, $24.95 

-·-:....L..~ - . 

ELIMINATORiiiiiiiioioi-
ev Wastmoraland & G•lman from A I 
You11 need all your k.eyboard manopulat,.. slulls to keep 
up ,. ,th lhe ect.on on""' llcade game You ttr1e1 ec:rou 
the planet's Jow.elt.tude llrtpa.Ce on an effort to~ 
till maraud.ng enemy from c:aptur.ng your -.g.a.r 
ce ts All manner of allen craft awa t your.,..., with 
destruct•,.. forces. Fort or2 players, woth tound 
16K Tape, $19.95 32K Disk, $24.95 

STRIKE 
FORCE 
From Melbourne Holne 
You are till warrfor·aa.tor ot cotl• undef relentle" 
allen attack. You're armed with raptd-tlre missiles, 
radar and Incendiary star-shells; but you'll need your 
taataat thinking and Instantaneous response to pro­
tect yourself and your people Great real-time 
graphical 

16KTape,S15.95 32KDisk, $19.95 

PENETRATOR 
From Melbourne House 
Armed woth miSSiles and bOmb$ you mu$1 lly your 
foghter to the e<>emy·s cache of neutron bombs and 
destroy lhem You• mosSIOR os on lour stages. orwol't.ng 
ruooett teuaon. ~·ems and manmade ObStacles-not 
tomentoonenemyradar mtSStlesandparalr-s Tho$ 
new deParture on arcade gam.ng ~ you to set up 
your C)Jion terraon and enemy emplac:l!ments then saoe 
them tor future use Make you< moSSIOn as hard or usy 
as you toke Joys tid. compatoble 

16K Tape or 32K Disk, $24.95 

By Oemaa from Fantastic 
An arcade atyle game of a fascinating future world 
with high-res graphics and wola. Filled with action 
and excitement; In JMChlne language. 

18KTape, $19.95 32K Dlsk,$24.95 

VENTURE 
By Phillip Case from Horizons 
Set oH on a Journey Into the stronghold ol an ancient 
wiZard. Oenget Is ~ and the penally tor a 
""-tel<e may be complete '*lructlonl The ultomete 
challenge li• 1n the fOibldden Rldcle Room-.,. you 
racly for the VEHTVRE? With sound effects; joystiCk 
compatible. 

18K Tape, $14.95 18K Disk, $19.95 

, 
DEFENSE II 
COMMAND 
By Hogue & Konyu trom Boo Fl\le 
You are the lone defender ol 10 ~ fuel Clll8 
essenllll for the SUt¥MI ol the plane!. AlieN swoop 
down lrom abcMt to steal the tuel,ot's your job to '*I roy 
them You can sllll save the cells aftor a raid, but you 
must shool the allen and Simultaneously mcMt under 
the cell to e<alch It If ttMngs 100ft bad you can set ott ona 
of your • antomatler bombs and destroy all erwnles on 
the SCIOOO' Arcade fun woth action and IOUnd. Joystlc:ll 
compatible 

16KTape,~ 32KD1sk,~ 
Now Tllru Dec. 10: Tape $14.36; Disk $17.96 

STELLAR 
ESCORT 
By Jeff Zlnn from Boo F,.. 
Thd new arcade game from Boo F'-1 contonu. their 
tradotoon ol bnngong you the most excilong ec:tron In 
fMOVat,.... space oarnas Your fightong apKee:raft must 
run the gauntlet ol the altackong ahen's weaponry In 
order to ec:c:omptiSh your def-misSion. You'll UN aW 
your alull and de•tenty ,ust to surma• Joyltock 
compatible. 

16K Tape,,S.ie:t5" 32K Disk,~ 
Now Thru Dec. 10: Tape $14.36; Disk $17.96 

ROBOT 
AnACK 
By Hogue & Konyu from a.g.r-,.. 
One of lhe top names In TRSaO arcade games adds a 
new dimension: voice tound eHectsl lt'a you against the 
Rlbota In this fast-ITIOYing shooi«MMP Electrlhad 
M.zes and the "F'-OSh•P" compllcata things as you 
stalk the 8'111 androodl 
The onnovatrons built tnto ROBOT ATTACK taka your 
TRSaO ,_the lom.ts of Its capabohtla. You MUST­
and hew it! JoystiCk compatible. 

16KTape,~ 32K Dlsk, J,W:t~S 
Now Thru Dec. 10: Tape $14.36; Disk $17.96 

Four From Big-Five 
By Hogue & Konyu 

COSMIC FIGH11R 
GALAXY INVASION 
MmOR MISSION 2 
AnACK FORCE! 
Each : 
16K Tape,~ 32K Disk,~ 
Now Tllru Dec. 10: Tape $14.36; Disk $17.96 

r~~~~M~~~;.;~~7~~~~;~=~~;~~~:=~~;~~8~ 
l item Tape/Disk/Book Price Postage $2.00 Name I 
1 Total Address I 
I City State Zip I 

0 CHECK 0 VISA I I 0 MASTERCARD Card# Exp. __ _ 
I 
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~\ 
ITOAE.~L-)--------------------~------' 
LANGUAGE~ 
TEACHER ~ 
By Condy and Andrew Bartorollo from Acorn 
Learn the basocs of a foreogn language LANGUAGE 
TEACHER offers hundreds of "'ord combonatiOI\S, vetb 
contugatoons and phrases There Is an opt•on lor haY· 
lng multiple-chooce answers and for be1ng retested on 
missed Items Full prmter capabohty and a great deal 
of "human engi.-lng" further enhance the programs 
Teachefs w1ll apprec1ate the ample documentahon 
and the abohty to get pnntouts of quouea Currently 
available languages are: French, SpaniSh, llahan and 
German. 

32K Disk, $29.95 for each program. 

YOUR 
FAMILY TREE 
By Chuck Acree from Acorn 
This compr--.,.. geM&Ioglcal progtam aets up a 
database to d1splaylpnnl a complete •pect gree" for 
any fiiiNiy member or ~hon chart. fnchldee 
name, date and place of borth, marNge and death 
Information, and comment line for each. Also displays 
a us outline map ahowing migration across the 
country. 

16K Tape or Disk, $29.95 

MONEY 
MANAGER 
By Andrew P Bartor111o from Acorn 
A complete management tool for the home budget, It 
keeps track of your checkbook and provides for easy 
budget allocation You can store Information on up 
to tOO checkbook entries per month (250 with .aK), 
speci fy automatic withdrawals, keep records of tax 
deduct1bles, record expenses by catego<y, even 
break up charge account payments into the proper 
categories 

32K Disk, $39.95 

VISICALC HOME AND 
OFFICE COMPANION 
By Casue .. ltZ and Ch1sausky I rom 

Osbo<ne \lcGraw H1tl 
Flll1 VosoCalc models for home and o fl •ce 1nclud1ng 
Investments u>ventory 5ales lorecasts payroll , per 
sonal net worth. home budgt·t ptannong famoly In 
surance needs Each CD<~>M ""th model hst1ngs 
sample pflnted reports and ~arratiVe 
A muat for •••rr VlaiCelo own•rt 
Softcover, $15.99 

For Information Call 
202-363-9797 
VIsit our other stores: 
829 Bethel Rd~ Columbus OH 
Seven Comers Center, Falls Church. VA 
W. Bell Plua, 6600 Security Blvd., Baltimore MD 

TYPING 
niT OR 
By Ainsworth & Baker from Microsoft 
~ up your progranvnlng and word process1ng with 
this excellent tOUCh-typing InstructiOnal program. 
Divided into two sections, the program first teaches 
proper linger polltiOI'IIOQ. You practl08 keying vanous 
characters, the program add1ng new OliN as you 
progress. In the practice paragraph section, you are 
eYaluated lor accuracy and rated In words per minute. 
The program continuously adjusts to your Increasing 
skill, telling you whiCh Characters you miss and where 
you are slow. One of the moet practical programs we 
know of for TRS-80. 
16K Tape, $19.95 (Model I only) 

POWER 
DRAW 
By Kim Watt from Po-Nersoft 
A graphic screen ed1tor that works Wi th all major 
operating systems Special features· graphics and 
text may be intermixed, screen may be saved to 
available memory buffers, buffers may be 5aoted to 
tape or disk In 6 formats, single and double width 
video are supported. With trace mode to constantly 
d1splay cursor positioning; gri d mode to aid In cen­
tering flgurea on screen Alpha Joystick compatible. 

Disk, $39.95 

INSTANT 
SORT/SEARCH 
DATABASE 
By G Hatton From Acorn 
A database program that allows the user to store a 
large number of files In the form of lilts, and pre> 
videa the user a means to retrieve specific Items of 
Information from the tole. Wntten In machine lan­
guage, ISS can prov1de a mull1tude of sorts, sub­
sorts, searches and categorizations In seconds. e. 
cause the proceulng Is done In memory, It Is ex· 
tremely fast, and you can manipulate tha data at wrll 
without rlak to your database on tape or disk. Of fur· 
ther Information Ia required, please call or write.) 

16K Tape or 32 K Disk, $49.95 

The 
Program 
Store 
NOW 
OPEN 
In 
Columbus, ~"' 
Ohio ~ 
Olentangy Plaza 

Programmers' 
Corner 

LDOS 
From Lobo 
An advanced operating aystem that offet1 benefits to 
everyone from novice to advanced system program­
mers. LOOS comes with one of the moet complete and 
well written documentation books-· w1th eaay-tc> 
follow Instructions to get started plus a wealth of 
advanced Information for when you need 11. 
Completely device Independent, LOOS proo;1des for 
routing, linking, setting, and filtering of the 
lnput!oulput of a number of peripherals. Up to eight 
disk drtves areiUp!IOrted In almoet any mixtures·. 6", 
atngl&'double density, up to 80 tracks,_, hard diske. 

Endorsed by Radio Shack. 
Disk with Manual, $129.00 
Please specify Model I or Ill. 

I FREE:::.:~~. 
Please state choice of 
Memorex, BASF, Nashua, Leading Edge, Athena, 3M. 

Offer ends Dec. 25, 1982. 

FINEFONT 
By Vincent Bly from Acorn 
Now Epson ow'*'s can have true letter-quality print· 
lng with FiNEFONT at 10, 11, or 12 characters per 

Inch; I Fincf'ont and Epson I 
With boldface, underlining and incremental spacing 
(for proportional right justification~ 32 special char· 
acters Including those needed for rnathemalica, 
plus a graphic editor to crHia or edlt Character aete. 
It supports all Epson print modes, and Is compatible 
woth word processors Including Model I SCRIPSJT 
wtlh SUPERSCRIPT, Model Ill SCRIPSIT, and Lazy 
Writer (Model I, Ill~ Pnnt speed Is approx 20 CPS, 
unldirecllonally. tt 's compatible with most DOS'a In­
cluding LOOS 5.1, TRSOOS, NEWOOSIBO Ver 2.0 
llequlroa followln1 Epaon printers: MX-80; MX-80 
FIT with Graflrax-80 or Graflrax1)1us; MX·100 with 
Graftrax-plua on/1. 
Requires 48K Disk, $49.95 

By Rk:hard Wilkes from Acorn 
Ustng your Super$Cf1pt modified Scrips1t Word Pre> 
cessor and a compatible printer, you can now 
underline, boldface, insert text eluting printout, slaSh 
zeros, set type prteh, SUblerlpt and, of course, 
auperacnptl You can- read your dorectory and kill 
flies wrthout ,_ lavrng Scr1ps1t. 
SuperScropt comes w1th dr.-a lor popular -•at and 
parallel printers (now lnclud1ng Centronics 737 and 
AS Daisy 11~ and easy Instructions for patChing to 
your Scrlps1t program (doeS not Include Scripslt) 

32K Disk, $49.95 use Model 1 Scnps11 

To Order Call Toll-Free -=- 800-424-2738 -MAIL ORDERS: Send check or M.O. lor total purchase 
price, plus $2.00 postage & handling. O.C, MO. & VA:. add 
sales tax. Charge cards: include all embossed Information 
on the card. 

4200 Wisconsin Avenue, NW, Dept.8E212 Box 9609 Washington, D.C. 20016 
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~Ex_c_i_te_m_e_n_t_a_n_d_~_a_n_ta_s_v_(@ 
HELLFIRE 
WARRIOR 
From Epyx 
This sequel to TEMPLE OF APSHAI gives you 4 new 
levels of dunjons with eo tOOml eeclof You'll find 
giant Insects, skeletons, ghouls, mummies, dragons 
and bottomless pits Can you conquer them and res­
cue the Warnor Maid Brunhlld to break the spell that 
binds her? 

16K Tape or 32K Disk, $39.95 
Expansion Modules lor HELLFIRE WARRIOR (You 
must have HELLFIRE WARRIOR to play): 
THE KEYS OF ACHERON: Find the 4 jewels 
with the help of a friendly unicorn. 
DANGER IN DRINDISTI: Defeat the klng's ene­
mies In OV8f 100 caverns and chambers 
Each Module: 
16K Tape or 
32K Disk, $19.95 

Waniors 
of RAS 
By Masteller from Mad Systems 
In this adventurwroia playing aarlas, you create the 
charsctetS, and can save them for future games, or use 
them In othe< volum. of the -lea. 

DUNZHIN, Vot 1 
You're In a many-level dungeon filled with demons and 
goblona. 

KAJV, Vol. 2 
Can you find the treasure buried dee!l within the 
catacombs of the KAIV? 

THE WYLDE, Vol. 3 
The newest in this faselnaltng -· 
Each Volume: 
48K Tape or Disk; $29.95 

ASYLUM 

TANK 
ARCADE 
From Avalon Hill 
Fast-paced 1 or 2 player game with classic arcade 
action and battlefield strategy. You must predetermine 
hOVw many hits It will take to wipe out your opponents, 
and then dO Iff The battlefield changes randomly after 
each game. 
16K Tape, $14.95 

From Avalon Holt 
Thrs exerting new game raqurres last arcade resoonse 
and wellthought<>ut strategy Tltlrfy allen wanltips 
have entered your Patrol Zone-can you handle your 
defense? Are your Shrelds up? Have you checked your 
energy level? Is your az1muth set? OK then Good 
luclrf 
16K Tape, $19.95 

VOYAGER I 
From Avalon Hill 
You're on board a apacee/ll p inl•ted wrth killer 

~~ER ·~ 
One ol the most popular arc.de o-mes - now 
aYalt-'>!e lor your hOme compute<' Just as In the 
arcade game, you must clodge '-"Y traltiC and Jump 
the rTIO'IIng logs In the stream to get home. FantastiC 

::~:DS~i~ 
From Cornsoll 
We're not sure What they are. but they're hue• and 
dange<ousl BOUNCEOIOS bounce oil watts, and can 
kill wUh one touch. Your mlaslon Is to destroy them 
wtth your new class 4 annihilator. Then there are the 
te<nble buos coming out of null apace to crunch you 
to sm1thereens. You'll need coordination. strategy 
and courage! Joystick-compatible. 

16K Tape,$15.95 
16K Disk, $19.95 

SCARFMAN 
From Comsolt 
Acl~fllled arcade game that pits you 
monsters. Race your Scarlman around a maze, 
gobbling up SCOring dots You are pursued by live 
monsters· II you eat a • + • they'll lOwer their eyee and 
you can eat them, otherwise they'll eat yout 
With exclllng graphica end eound, SCARFMAN may be 
played using the keyboard or Joystick. 
WARNING: MAY BE HABIT·FORMINGI 

16K Tape, $15.95 
16K Disk, $19.95 
Willie IIIey lasll 

robots In this graphic science lic:tlon game. You must CRAZY 
clear the 4-level 14-4-iocatlon ship ol robo4a and arm It 
to sell~truct Can you do It and MC8pe before you, 
too, ere blavwn up? Higl>epeed g<aph1ca are repr• PAINTER 
sented In 3-0 perspective repr-hng your eye's From Cornsoll 
view; W1th rnatant swrtchlng to floor pian maps_ Your assignment Is 10 pelnl llle maze , avoiding 
16K Tape, $19.95 everyone who tries to stop you II anyone walks In 

From Mad Systems • • the paint, It's ruined, and you must go beck and r• 
You are sitting alone at 2 AM. Your eyes are bloodshot DNIEPER paint 11. With sound, great graphics. . truly 
as you peer Into your compu1ar's screen and cry, "1 "a-maz•lng". ··=-. 
must be CRAZY'" II this has,_ happened to you, 16K T $15 95 • • • ._ 
you'<e ,_tried ASYLUM It's Med Systems most RIVER LINE ape, · .'. · •• -..~\ 't 
ambthous 3-0 graphics adventure yet' 16K Disk, $19.95 t t' (' "-;::t \• J'l From Avalon Hill 1 
ASYLUM places you on a cot In a small ~Padded?~ It 's t943; you're the Gennan Commander defending the C 
room Pe<todically the janitor lobs a hand grenade ONEIPER RIVER UNE against the Soviet units, SPACE A5nE ... ;:_ . .'::-·~.~-'/' 
through the window What you do ne><t could mean controlled by the computer. can you hold your From "-·-'t -.. 
escape- or disaster 1 1 300 ed ""'• ""'' position 4 levels of dll lculty; with over lltustrat A'-d 01 you liM the menacing castle, floating In 
16K Tape, $19.95 32K Disk, $22.95 counters and mounted mapbollrd space amidst its layers o1 otbltlng shields. At intervals, 

ASYLUM II Now Anll•ble: 48K Disk, $29.95 smart mines spin oH the shields and head lor your 
16K Tape, $19.95 32K Disk, $22.95 Also n•ll•bl•: ship. Dodging the mines and deatroying the shields 

T' &NKT1CS lsn~ your only problem, though. once you penetrate the 
M : Computarlboerd game o1 Garmana 111118flll001t ahleld, The IMI Yugdab woll unleaSh all his 

Also order DEATH MAZE 50001 against Ruaalana In WWIL fury in an attack! A last-paced and challengrng arcade 
Med Systarn'a challenging s.o maze game. 16K Tape Including wargame board, game, indeed. 

16K Tape, $14.95 32K Disk, $19.95 $23.95 16K Tape, $15.95 16K Disk, $19.95 

f T-;;;;;.:M-;T;R;• ;.; ;;; 2: ~ ;;;-.-;2; ;..:n:;n-;v:u:..;, :-w:.;.,;::-0~. ;~6~ 
l item Tape/Disk/Book Price Postage $2.00 Name I 
1 Total -- Address I 
I City State Zip I 

0 CHECK 0 VISA I 
I 0 MASTERCARD Card# Exp I 
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GRAPHICS 

( ~ ) 
LOAD SO 

Make your MX-80 look like a magician. 

G RAPHTRAX Tricks 

Mark Schneider 
3109 Karen Avenue 
Long Beach, CA 90808 

The GRAFTRAX option for my 
Epson printer has bit-plot 

graphics; a new italic print font; 
a backspace feature to help 
overcome the TRS-80 quirk of In· 
eluding a line feed with every 

carriage return; and a TRS-80 
mode which accepts graphics in 

the 128- 191 ASCII range of the 
computer without losing any 

printer features. These features 
alone were worth the price, but 

what kind of characters could I 

create? 
As a math teacher, I used my 

printer to create worksheets and 
exams. I had to add many sym­

bols by hand after printing, such 

as greater than or equal to, less 

than or equal to, not equal to, 
square root, divided by, degree, 
integral, delta and many more. I 
wanted more than math sym-

bois so I created a whole new 
alphabet. I designed an alpha­
bet for Hebrew, which does not 

duplicate any English letters. 

LeHer Size 

The standard character font 
on the printer is five across by 

seven down, with an extra two 

dots for lowercase descenders. 
However, the printer plays tricks 

with sonie letters, printing be­
tween dots. I wanted my letters 

to be 10 dots wide. GRAFTRAX 
can print the dots twice as close; 
my characters print normal width 
with twice as much detail. 

N::J. A -,.-, 1 l- I 
I 

~OJ • L....l. 1'\. ..... Yl 
t" l1 1 

I 

Fig. 1. Screen Display 
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The maximum heighl allowed 

is eight , so I used all eight dots: 
s ix for normal letters and two for 

letters with descenders. Each 

dot is assigned a power of two 
for a value. The bottom dot is 
two raised to the zero power, or 

one. The second is worth two. 
and so on to the top dot (two to 
the eighth, or 128). By adding the 
value of those dots required in 

each column, you arrive at a 
number between 0 and 255. 

LPRINTing that code fires the 
correct pins and prints the col­

umn . The calling sequence 

LPRINT CHR$(27)"L"; CHA$(n1) 
; CHR$(n2) tells the printer that 
the next n 1 + (n2 x 256) charac­
ters it receives should be printed 
as bit image graphics. You may 
print up to 960 dots on a line. 

To print one solid column of 
dots use LPRINT CHR$(27)"L"; 
CHA$(1) ; CHA$(0) ; CHA$(255). 

To underline an entire l ine (960 

The Key Box 

Basic Level II 
Modell 

16K RAM 
Epson Print• 





dota) use LPRINT CHRS(27)"L"; 
CHRS(192); CHR$(3);: FOR X = 
1 TO 980 : LPRINT CHRS(1); : 
NEXT X . The Basic Interpreter 
doea not correctly LPRINT 
CHRSa 0, 10, 11 or 12. The man-

ual suggests POKEing these 
values directly to the printer port 
(at address 14312), bypassing 
the Basic Interpreter. The flrat 
example In this paragraph does 
not work as wrt"en; change It to 

Program Listing 1. Create File 

lU DIIIL ( l21) tCLS tPUJrr" 
NXII Crattca:. Workabeet 

r roa DAi'AIIAitl by llark Scbndd.r 

i'bio pr041r• will aid you in cuatinq b i t"'itaphic charactua 
for \lM with an Bpeon printer equtped vith t.he ' CRAPTilAX' 
option,• 
111 PIIIJrr tPRIJrr"llould you llko inatructiono printed out an your 
printer? 
(llone vill appear on the acreen) I 

Y or II • 1 
121 U•l•Uh Ifl$•"11"0U $•"n"rHEII221 

ILSilfi S•"y"OIII$•"Y"1'11111lll 
ILSIPaiJrff1ll, "?" 1 tfOIICC•lTO~IINIXi'CC: PIIINTI7ll," " 1: 
FOIICC•l T051t II!Xi'CC :CO'l'Ol21 

131 LPIIIII'T" GMri'RAll llorkaheet hoa DATI\WAR£ by Mack S 
chneider• 
lU LPUNT 1 LPitiii'I'" CONTitOL KEYS fOR DltAWING GltAPH 
ICS 

4 arrow keya ••••••••••••••••••• .ove flaahinq: curaor around box• 
lSI LPiliNT" 
<en.tec > a.rad arcow key •••••••••• draw • dot and aove cur•or• 
161 LPiliJrr" 
<clear > and right arrow ••• ••• •• aove cursor t.o upper left of ne•t 
boa 

<clear> and left accov ••••••••• .ave cur•or to upper left of prev 
ioua bo1• 
llt LPIIIII'T" 
<clear > and <enter > •••••••••••• erase border• in tbia box after a 
rr-1Yal• 
111 LPiliNT" 
<apace> &nd ri9ht arrow •••• • ••. leave a dot at the cureor, then • 
OYI tO Mit bo1• 
lU LPiliNT" 
<apace> and <onto< > ......... ... build fllo contalninq bit pattern 
• 
<a~ce> ancS <clear> ••••••••• • •• build alternate !Ue• 
211 LPIIINT" 
<clear > and up arrow ••••••• • ••• be9in dravln~ ac;ain 

<apace> and up arrow ••••• , •• ••• nit pr041r•• 
lll LPaliToLPiliiTtLPiliiT" 
After all cbaracte<o llavo IH!on created: 

1. ··-•• tho cuuor to tba Mat boa. 
2 •• • rron <apace> and <enter > to build the fllo ....- i n Uno ll •• 
! ::·•r••• <epece> and <clear> to bUild a file with / AL'f ••tenalo 

l:U CLatPIIJrr"Do you wiab to <l>uild or <t><IU a drawinq7 

I or I •, 
231 I Soi.IYfo Irif•"I"Oili l•'b0 ftEIIIIODit$•"bUUcl" 

U..nri S•"I"O&lf•"e0 ftiiiiiODU•" odi t • 
U..DiliJrrfl35, "1"1 tPOIICC•lT0511111Xi'CCtPaiiiTI135, • "1 t 
I'OIICC•l T0 51 t OXTCC 1 GOT0231 . 

241 Plllii'TCI!U(27) tPaiJrr"•- far file you wioh to • 111DDJ:f1 •, 
"1 oiiiPUT7S 
251 Plliift'" 

~~:!~::;.~~c .. y •leo build the rile • 1r5:"/ ALT" t 

261 CLSaPOU•liTOlllftDllti'OIIY•I'r0471S!T(X, Y) 1RltrY , X 
~~ ~llY•IT0411T!PiaPOillt•ITOll,ISBT(li,Y)oiiJ:KTX,Y 

lnitlaliae cursor (llll, YY) 1a ups-r loft point of box 

ltl Xl-ttYY•I•I•I•Y•Ia I•ltJ•I 
111 II'IIOOU•"odit"ftE1121ll 
1111 • 

lle9ln L- for Xoyb.,.rd Entry 

1111 I•XX+I I Y•YY+J 
left of box 
1121 S!r(X,Y) 1FOMCC•lT02~aNEXT!ItE6E'l(X,Y) 
llll P.PUI(l4411) 
lUI IrP•ITBI!IIll21 
lUI I rP•liT11!11241 
1161 IFP•ITII!IIIrJ>Ift!IIJ•J·l 
1171 II'P•ltft!lltrJ<7ft!IIJ•J+l 
1111 II'P•32ft!IIIri >Ift!II I•I-l 
lltl II'P•Uft!IIIri<tftEIII•I+l 
1111 IPP•tft!IIIrJ>ITIIEIIS!T(ll, Y) t.JoJ-1 
1111 II'P•l7ft!IIIrJ<7ftEIIS!T(ll, Y) : J •J+l 
1121 IrP•l3ftD.Iri >Ift!III!T(X,Y) I I•I-1 
llll lPP.Uft!lllri <tftEIIS!T(li,Y) t I•I+l 
lUI IrP.HTII!1112ll 
1151 II'P•lf2ft!lll•laGOTOU~I 
box 

lUI II'P.U'nl!lll•ftGOTOU51 
1171 II'P•)ft!lll2H 
1111 II'P•l U'nl!ll'lT$-T h GOTOJ Ill 
lUI IrP•UITII!IITT$•1'$+" / ALT" :GOTOJill 
1211 IPP•U 61'11EIICLS I !liD 
1111 torollll 
1221 IFU>ITII!IIXX•XX•l ULSIXX•lll: YY•YY-8 
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'increeent fro. upper 

'flalh curoor 
1 read keyboard 
•no ••Y pr'••••d 
'beCjlin aqain 
•aov• c ursor up 
'aove c ursor dovn 
·~·• cursot le{t 
'aove c ursor r i9ht 
' draw and aove up 
• d r av and aove down 
'drav and aove l eft 
'drav and 1a0ve ri9ht 
'aove b«ck one boa 
'drav and aov• to next 

•.aove to ne•t boa 
'•r••• bordeca 
"build file 
'build alternate CUe 
'exit Pt'OCJC• 
'<eturn t o beqin loop 
'bac t one box 

Program contmuet 

llll IfY'f<ITII!IIYY•YY+I 
UU I•I 1J•I:GOTOllll 
U~l Il''XX<lliT8EIIliX•U+liiLSI!ltll•loYY•YY+I 
12U InY>47ftEIIYY•YY·I 

'cl>eck if off acreen 
•no iDCc-nt in boK 
•neat boa 
'cbeck if off ecr"n 
'draw point if 1.•1 1271 l•I:.J•IIIrl•lftEIIS!T(X,Y) 

1211 GOTOUII 
12tl POilii•ITO, : IlU!T(U+Il,YY) :llll:ll! •eraae 
1)11 POaJJ•IT07:1lU!T(U,YY+JJ)tllll:liTtGOTOllll 
2111. 

bordar 

Edit exi8tin9 file •••••• tint build acray 
then print cbacaeterl 

llll OPBN" I ",l,T$ 
2121 X•I 1Y•? 
2111 l iiPU'ltl,ll 
21U DIU(II,ll) 
lUI fOitll•lTOR:POilA•lTOll 
2161 IIIPIITtl,li(II,A) 
2111 IIEXTA,N 

'f irlt chac•ctec bot to. left 
•nullber of character• 
•atore binary c.ode1 

'9•t binary codeo 

2111 POIUI-lTOR:PO-lTOll 
21tl A•X(II,D) 
2111 POIIV•?TOISTIP•l 
2111 U•III'l(fV2(V) 
2121 A•A-U0 2(V 
2111 IPU•lft!IIS!T(li,Y·V) 

ILSitlli:SE'l(X, Y·V) 
lUI Uli'I'V 

'powera of 2 
' biMI'y factor? 
'r .. inder 

•aat H a facto< 

21SI li•X+l: 1PX•l21T11EIIll•l: Y• Y+I 
21U ll£llftll,ll 
2171 CLOSE 
2111 1100!$• "" 
21,. COT02 91 
lUI ' 

Cr eate file ••• fir•t prin t number of chacacterl 
then build binary totala for oacll 
character col-. and add to f Uo 

1111 OP~·o•,t,TT$aD-I 
lUI raurrtl, (Y'f/ 1) •12+XX/ ll 
)Ill POIIA• 7TOYY+7S!IPI 

't of cNc.ctera 
'1ncl' ... nt rovs 

3141 POD•ITOlU 
3151 POJICaiT07 ... '.owe alonrt bota. of boaea 

•.owe up each col,_.. of cbaract 

31U IPPOIII'T(B,A·C)ftlm-D+l(C 
t -·of 2 
ll11 IIUft: 
3111 L(B)~D 
31tl Dol 
3111 II£Xft 
llll FOitii•ITOll 9 
)121 Pllllrrtl ,L(B) 1 

row to fllo 
3131 II!XTB,A 
1141 CLOSE 
3151 COTOUll 

lU • 

'build array for each rov 
'relet binary counter 

'add binary bit totalo fo< tllio 

'back to loop 

S.ple proqr• to road in fUo of bit col,_ code• 
and atoro t- ia array T( character t , col- f) 

111 CUti~·- of fUe coat:eillinq bit 9U(>hlca',lf 
121 CLS 
111 opa•y• ,1 ·•• 
141 IIIPVTtl,ll "II 1a f or character• 
151 DIIIT(II,ll) 1 11 character• , 11 colwona par cllaucte 
r 
1 61 POM•l'lal 
171 FO-lTOll 
111 IIIPU'ltl,T(A,AA) 
ltl QXTAA 
211 QliTA 
211 CLOU 
311 I 

'1ncc••nt cbacacteca 
•tncr•ent col~n• 
'road binary bit total for oacb colwan 

Pr lnt charactora by ca.llinq a aut> routine 
II • 2 pr int.o each col..., twice ror cloublo width 

lll fOIII•lT02 'oace aoraal, then cloublo width 
321 POM•27T01STIP-l tGOSUI411oiiU'lAt 

LPatwr• ie the lebrew alphabet. • 
lll LPRIII'l" 

'!'bank you wery aach ••••••• •, a 
A•~ IGOSU8411tA•21GOIUII4111A•251GOIUII4Uo 
LPRIIri'STili .. S(II,l2) 'I 
A•~ IGOSU8411tA•41 GOIIUII411 : A•' 1 GOSUS411aA•27 tG081/a4U 

141 LPIINT" 

Peace be upon you •••••••••• •, , 
A•lS oGOSUBUI 1 A•lliGOSUB41fl A•ll tCOSU84111 
A•ll IC08U84UIA•19:GOSUB411tLPiliiiTSTiliiiC$ (111 l2) 1 t 
A•lS IC08U8411 t A•6 oGOSU114II :A•ll iGOSUli4U I 
A• 26tGOSUI411:LPiliWTtLPRIMT:LPil1Wi' 

)~I IIEX'ftf 
361 111D 
411. 

Subroutine to print a bit-plot 9Uif'bic character 

411 LPIIIII'T'CIIa$ (27) "L" 1 
Ul POKI!!l4Jl2,V"ll 
4)1 LPilllli'C81l$( 255) I 
1 col~• 
441 POIIIAA•lTOll 
451 POKEUJ12,T(A,AA) 
Ul Irw-2 

ftii:IIPOI!l4l12, T(A ,All) 
171 IIUTAA 
Ul Rlnlltll 

•ut printer to bit 9<11Phic• .ode 
•v co1u.na per character 
"aecond ar9uMnt I ainco fewer tbAil l5 

'11 eola.na per character 
' poke binary total to pcinter port 

'if double width then repeat 

Program Listing 2. Read File 



LEGIONNAIRE Real tome simulation of 
tactiCal combat 10 Caeo;ar's ttme YOU as Caesar 
command up to ten legtons Finest full-color 
graphic• plus playabtltty way beyond the state 
of the art1 Cassette $35.00 

V.C. FMhfully recreates unconventional 
conniCt 10 Viet Nam . YOU command chopper 
and an;llery un1tS and face task of protecting 
c1v1han population where the enemy hides 
among the people Cassette . $20 00 

Otskette $25 00 

G.F.S. SORCERESS Set Fl adventure game 
YOU are Joe Justin try10g to clear your!.t!lf of a 
false charge of mut10y and get back to the 
Galactic Federation S tarshtp ·sorceres~" 
Beautiful fu ll colo r manuals provide useful clues 
C11ssette $30 00 Otskette $35 00 

ANDROMEDA CONQUEST Vast scale 
space strategy game of galactic colonwng and 
conquest among unique star systems wtth 
strange hfe fo rms and ahen technologll's that 
p rovtde excttong exploration and battle . 
Caso;ette $18 00 Dtskeue ... $23.00 

MOON PATROL Arcad t> Pak1~1 game of 
lunar tnvasio r Beats any quartt'r gobbling game 
around' Four ,, ""'' of tncrea>ing difficulty 
present new attackers to b<1ttl•• ra~t . funo us a nd 
fun1 Cassette $25 00 

TELENGARD Dungeon ildwnture 10 a 
myster U> ndt>ru..o rld 14 ;th 50 li!~·els of ever· 
more complex mazes to e~<plore Real ttme 
fantasy and ro:l' playmg game Using 14·1ts , 
m11g1c and fast th10kmg. g11m••r• ftght momu~r' 
and n.>ap valuable rewards Cassette . S23 00 

0 1. kette .. S2H 00 
• Tratit 1'\IU ... ,,., Appk cll,ll'l pul, \l,.,. C.nmmuNr2lt l!Qnt T 't c "P 

ltu.: .. ,.0 .. a..,. \' M' •t af'i c ll""''odc>fl' lr!.rTNliOf'la l Lid. 

Available at finer 
computer stores everywhere! Il l .-239 

If your favorite dealer fails to haw 
the games you want call us toll free 

1 800-638 9292 

mic~cccm~ute~ gcmes 
• RfroiSTrRFD TRAD~MARK 0 1 MICROCO"''PUTtR ( •\Mf" "C Dlv ·10" 01 

The AVALON Hill Game Company 

Avalon Htll MICROCOMPUTER G AMES 
are compatible wtth the follow10g computer sy>tems: 

Apple II' 
Atan 4 800' 

TRS 80 Models I Ill & Color' 
IBM PC· 

Commodore VIC 20. CBM PET & 2001 

For speciftc to formatiOn . <uch a s 
machme compaubthty, memory reqUirements. 

cassl!tte or diskette a~:atlabthty and pnce , 
cal u~ toll -frpe I 800 638 9292 and 11sk for 

Operator 10 or ~A-nte to 
Avalon Htll M:croco mputt'r Games. Uept C· IO 

4517 Harford Road, B111tlmore, MD 21214 



LPRINT CHRS(27)"L"; CHR$(1); 

: POKE 14312,0 : LPAINT 
CHR$(2!56). My program POKEs 
all values to 14312 to avoid 
these problems. 

Bit-Graphic Fll• 

The first program sketches a 
giant model of each character 
desired. Using the arrow keys, 
space, Enter, and Clear In varl· 
ous combinations, you can 
move the cursor within each 
character, draw lines and dots, 
and move to a new box. Memory 
location 14400 scans all these 
keys; by PEEKing this location, 
the keys, Individually or In com­
bination, are sensed. 

To fit as many characters on 
the screen as possible, the 
border lines are part of the char· 
acter box. As the cursor moves to 
each box, erase the border lines 
by entering and clearing to avoid 
Interference. Also to save space, 
the Instructions are produced on 
the printer. When forming 
characters, decide whether to 
draw a dot where the cursor alta 
before moving It to the next box. 

Pressing Clear and right arrow 

does not draw a dot before mov­
Ing, while pressing space and 
right arrow leaves a dot (see lines 
1150, 1160, 1270). 

When the characters are com­
plete (see Fig. 2), a scanning rou· 
tine determines the bit-plot 
codes and prints them out to a 
disk file. Sometimes you cannot 
decide on the best form for a let· 
ter by looking at a giant model; 
an option builds two files. The file 
name asked for at the beginning 
of the program Is used If you 
press space and Enter. Then 
modify the drawing and save an 
alternate version by pressing 
space and Clear. This file has 
the same name and IAL T as an 
extension (lines 1180, 1190). You 
can edit from one file and save 
the revised version to the alter· 
nate file. 

The file building portion of the 
program (lines 3000-3140) writes 
the number of characters to the 
file. Then the program scans the 
screen one line at a time, and 
computes the binary bit code for 

lfaiders 

each column (lines 3030-3100). 
Because the Point command 
works rather slowly, the disk 
spins for several minutes If each 
code Is written as It Is computed. 
By storing the codes In an array 
(line 3080), an entire line of 12 
characters is written to disk at 
once (lines 3110-3130). 

BH-Ptot Graphic Charac:tllrl 

The second program reads the 
file created In the first program to 
build an array containing the 10 
column bit codes for each char· 
acter (lines 160-200). A subrou­
tine at lines 41a-..70 prints each 
character. The calling sequence 
Is as I stated at the beginning of 
this article: control L, and two 
arguments sent to the printer. 
The first argument Is POKEd, as 

It may be 10. The second should 
be a zero, but since you cannot 
LPAINT CHA$(0), the printer 
allows substituting CHA$(255) 
for CHR$(0). You could also 
POKE this value to the printer 
port. The variable W (lines 31 0, 
420, 460) allows double width let· 
ters by printing each column 
twice. You could form triple-size 
letters similarly, although they 
would look grotesque. 

The sample printing routines 
(lines 310-350) demonstrate 
ways to call the subroutine. 
First, every character Is printed 
(here In reverse order, as He­
brew Is read from right to left); 
then selected letters are chosen 
using the number order In which 
they were read from the disk 

(see Fig. 2). • 

Pe.ce ~ '-'Pan you., •••• ,. , ,::~ · "7.· 0 1 ... -l 

Th.an~ ,.ou ..... y ~h •••••••• l ::::ll .11 l n 

P• K • b e upon you • • .•.. , •• , C::J • ..,_ _, t=l , "?L:J 

Fig. 2. Semple Printout 

to your Sktlls 

C ASSETT E (1 6K l S24 95 
D ISC i32Kl 529 95 

* 

.-241 

23802 BARQUILLA, MISSION VIEJO, CA 92691• (714) 768-155 
We pey shipping on ell orders in !he continental U.S. and Canada. Oversea add $3.00 California residents 
pleue add ft ules tax. We are always looking for quality machine languaoe programs. Contact us for details . . ~ MASTER CHARGE 

OR VISA ACCEPTED 
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STRIKE FORCE <;ct.o) t ~~MV~ 

STRIKE FORCE lithe ultimate challenge In arcade action-bent on 
deltroylng your concepll about game saftwarel Sldl, cuMing and 
lghtnlng fast I8IPOfll8 and a keen sense ot strategy are nat Just 
Important- they'relmperattye to your .. and the IIYea ot m111on1 
ot cttv dwellers' 
Aimed with 10~ mlllllel, long ~ange IOdarand InCendiary star-sheb 
you'l need blea1hlelllpeed. Just to IUMve. 
STRIKE FORCE. stretching your lkill and Imagination beyond this planet, 
Is unctoubtedtytherastest and malt complex game you wll...., seel 
Slllce FOice ta jOyltlc:lt c:omQallble and lncludel a 
color booldlt . .twllable 01 
161( TRS Modell/ 111 CCIIMIIe 2~ $15 95 
32KTRSModel l/lll proMc;teddllkelte 267:W $19.95 

PENETIWOR 
"Penetratar Is a~~~ game. 'fbu are the sole SUNtvorota lghter 
squadron whole m1u1on 11 to make I through tour~ lings and 
blow up an llegat cache of neutron bambi. The landscape Is aa 
treacheroul 01 your enemies ... this Is where the belt -.ature ot P.Pefw~Y~ ... illllfat~ar 
cometln:You make custom landscapes to aultyour abllty ... remove 
clllcul cnaa a nd add or subtract mlules and IOdar bales. 
"Another good f8atunt Is the training mode ... The sound Is~ ... 
Penetratar Is a very well done game progam and WOfth the 
Ollclng price." · Review, 80 Micro September 1982. 
PenellaloliljOyltlc:lt~and lncludela 
c:olor booldlt. Nallable 01: 
16K TRS Modell/111. two-eoue11e pacll26611 $2A. 95 
32K TRS Modell/ 111 PfQtected dlsllell8 26710 $2A. 95 

Pleale0dd$2per01dertorlhlpplng. foMign Oldelladd $6. Reliaenb oiNt CA. KY. MD, NC. TN. please Odd OQplcobleaalet taxes. 
IIIIa. Mastelt:ard acceQied -Wille In w11t1 COld no and expllallon dale OfOiderbV phone (615) 3613731. 
DealefOIOelloniVCCII TOll FREE (100) 2515900·alktora Melbourne HouseoperatOf. 

Melbourne House SOftware Inc., Dept. CS. ~7 Reedwood DrW., Nashville, TN 37217. 





UTILITY 

Eliminate unnecessary Model II forms messages. 

Jim Barbarella 
RD 11 Box 241 H 
Tennent Road 
Englishtown, NJ 07726 

The current Model II Disk 
Operating System (TRSDOS 

2.0a) contains a commonly used 
library command called Forms. 
Forms initializes the printer· 
driver software, and skips a 
preset number of lines after a 
specified number of lines have 
been printed. 

The Key Box 
Model II B•alc 
84K RAM 
Model II 
TRSDOS2.0. 
One Disk Drive 
Print• requftd 

, .. _. ~~ II OE: IUO Pr~r-

A printer-driver initialization 
such as Forms should always 
be executed immediately before 
printing a report to ensure that 
the printer starts at the top of 
Forms. Unfortunately, Forms 
automatically prints a series of 
messages on the screen which 
the operator must answer in a 
specific manner. 

Aside from messing up an 

~ t3 n X 50 U 7 A 44 ~5 4-Z ID 4 5 511 4 '3 De '5£ ~ . .. •OI O.C . E it'C. • I 
2'1111 61 11'1 11' n 61: Cl 4,- 1 3 4 1 Z. ~ X ~ •2 '5e Cf: a . t.N.0. 4+0C~. 

2eB S. 14 ,_ Cli 'I C3 '' C' '1 :S3 ' 5 85 L:t 'M 5!5 a 7 !". ~- .. • · .~. • · •· 
2a1e ~~ M ' ' AD ' ' 50 u. •• u 10 " eA •5 £3 5C oe • · • · • •O.o.o. t .•. 
2M8 ~ d 5A ~ ,_ lh 50 (J' 5C n - ~ 2£50 6 7 '5D 71 Z.Z. l . •.•.•.•(;- • 
2.e S- 3D 0 tl€ U C. II 52 C!- .C ~ D2 6 1 -.£ •~ ..... te. o-. L.S.AHO 
z-. 6S 6() Cl .:S,.,. C.. 41 ,. 61 tt a.(:~ ~,~ C 4 QIPl.[l f. AfA. W\Jl. 
2'1171 41 40 O::Z 45 41 44 CC 4 5 S. C7 ftT 54 6J' 0 2 55 •£ I". [ AD. [ T. OTO. l* 
~ I , l l.....C W IC DE 14... II I V' PF ' IC ' Dr' HL. ' 

~ 2111'1 -----------' . .... . . ..o-QN 
, ___ 
DOUG 

Tllll-- ,..,.. , r l DELG ,,011 , .. 

Figure 1 

F- 55 23 U K • 2 ~ ll CJ" t'J - F"J'" - FJ' - Ff: .. \HNIII, 8' ...• , , , , , , 

Figure 2 

Forms Cleanup 

otherwise meticulous screen 
presentation, the Forms mes· 
sages can confuse the operator. 
Fortunately, there is a much 
simpler way of performing the 
required initialization function 
while also eliminating Forms' 
drawbacks. 

FRMS 

FRMS is a short machine-ian· 
guage program that allows you 
to set the number of printed lines 
on a page and maximum charac­
ters per line (the maximum page 
length is preset at 66). FRMS is 
simple to use and completely 
eliminates the annoying and 
sometimes confusing Forms 
messages. No operator interven­
tion is required to use FRMS. 
Since FRMS acts instantaneous· 
ly, the operator has no indication 
that a Fonns Set is required Of 

being perf()(med. 

FRMS initializes the printer· 
driver parameters indicated 
above but does not check the 
printer's status. The line printer 
need not be on-line when FRMS 
is executed. Before you can use 
FRMS, you must perform three 
one-time tasks: 
• Create the machine language 
program (FRMS). 
• Save the created program 
on d isk. 

Basic statements in the target 
Basic program. 

Creating the Progr•m 

We will use Debug (see pages 
86-92 of the TRS-80 Model II 
Disk Operating System Refer· 
ence Manual) to place the pro­
gram into memory. Begin by 
starting up the Model II with a 
System disk. After entering the 
date (required) and time (option· 
al) you will be in the TRSDOS 
Ready mode (unless the disk 
contains an auto startup pro­
cedure. If you automatically 
enter Basic, simply type 
SYSTEM and press enter and 
you will return to the TRSDOS 
Ready mode). 

Enter Debug On and then enter 
Debug. The screen will appear 
similar to Fig. 1. Press M (to ex· 
amine and change memory). The 
question mark prompt on the 
screen will be replaced with "M 
A= .... " . Type FOOO. The first line 
on the screen will be similar to 
Fig. 2. Now press the F1 key. The 
cursor will move to the first dis­
played number on the FOOO line. 
Type in the following 18 char· 
acters exactly (do not press enter 
Of the space barl: 

56234E06083EI ICFC9 

•Incorporate the necessary Review the screen. If any 

-Circle Jill on Reader Service card. 80 Micro, December 1982 • 125 



character is incorrect, use the 
right or left arrow keys as nec­
essary to position the cursor 
over the incorrect character. 
Then retype the correct char­
acter. When all characters are 
correct, press the F2 key to 
enter this program into memory. 
Now press 0 (not zero) to turn 
Debug off. The FRMS program 
is now stored in memory. (This is 
a demonstrat ion version which 
we will change later.) 

Saving the Program 

Next we will use the library 
utility Dump (see page 102 of the 
TRSDOS manual). Enter DUMP 

FRMS!START = FOOO ,END· 
= F0081. After some time, you 
will see " TRSDOS Ready." Type 
DIR and press enter. Your direc­
tory listing will now include a 
new fi le named FRMS. 

Using FRMS In a Basic Program 

Type BASIC and press enter. 
When you see Ready, type AUTO 
and press enter and then enter 
the program shown In Listing 1. 

Enter SAVE"FRMSTST". AI· 

ter the test program has been 
saved and you have turned on 
your printer and put it on line. 
run the program. Enter 2 as the 
number of lines. and 3 as the 
number of characters per line. 
Enter 123456789 as the test line. 
Your printed output will show: 

123 
456 

789 

Now enter 2 as the number of 
lines and 9 as the number of 
characters per line. Again, enter 
123456789 as the test line. Your 
printed output will now be: 

123-456789 

No top of form was performed 
as before. 

Now that we know the FRMS 
program is work ing properly, we 
must modify it. When we per· 
formed the first test above, six 
blank lines were printed be· 

tween the 456 and 789 because 
we set our page length at eight 
lines for demonstration pur· 
poses. We will now use Debug 
to modify FRMS for a 66-line 
page length. 

Changing the Demo 

Enter SYSTEM to return to the 
TRSDOS Read y mode. Type 
DEBUG ON and press enter and 
then type DEBUG and press enter. 
Type MF004 to go to the memory 
location of the byte that must be 
changed. Press F1 to move the 
cursor to the F004 presentation 
line. Now type 42 (since 66 
decimal equals 42 hex) and then 
press the F2 key to store the 
modified information into 
memory. Press 0 (not zero) to turn 
Debug off. Finally, enter DUMP 

FRMS!START = FOOO,END = 
F0081 to save the modified FRMS 
program. 

Using FRMS In 
Your Basic Programs 

You may use the current ver· 
sion of FRMS in any Basic pro· 
gram that does not require the 
use of any TRSDOS high memory 
modules or other machine-ian· 

relocate FRMS and reserve a 
memory area for it. 

The FRMS program must be 
on the same disk as the Basic 
program which will use it. Use 
the TRSDOS library command 
Move (see pages 120- 121 of the 
DOS Referen ce Manual ) t o 
move FRMS to the disk which 
will contain the Basic program. 

Next. you must select three 
variables (one must be an in· 
Ieger variable) that will not be 
used in the remainder of your 
Basic program. Our demonstra· 
tion program used FL, FC and 
A%, but you can use any 
variables. As an example, we 
will specify Z1 %, ZL and ZC. 

The first required statement 
for your Basic program is 
DEFUSRO = &HFOOO (the ··zero" 
in DEFUSRO is optional). This 
should appear early in your pro­
gram. This statement tells the 
computer that you plan to call a 
machine-language program us· 
ing the command X= USRO 
(variable), and that this machine· 
language program will reside in 
memory starting at location FOOO 
hex (the "zero" in USRO is also 
optional). Next, load this pro-

guage programs. If this is a re· gram into memory. The Basic 
quirement of your Basic pro­
gram, I will discuss later how to 

program must include SYSTEM 
" LOAD FRMS" . This statement 

Color Com/J 
~, 

~ ~ ~------------------------------------~ 
, 10 DEFUSR = &HFOOO:ON ERROR GOTO 90 
-~ ; 20 SYSTEM""LOAD FRMS"" 

r;, 30 INPUT""Enter Number of Lones per Page .. "".FL 

Are you ttred of searchtng the latest magazme for art tcles about 
your new Color Computer? When was the tast t tme you saw a 
great sounding program listing only to discover that it" s for the 
Model I and it"s too complex to translate? Do you feel that you are 
all alone tn a sea of Z·80"s? On findtng an ad for a Color Computer 
prog ram did you matl your hard earned cash only to receive a 
turkey because the magazine the ad appeared in doesn't revtew 
Color Computer Software? If you have any of these symptoms 
you're suffering from Color Computer Blues ' 

But take heart there is a cure! 

It 's COLOR COMPUTER NEWS. 
The monthly magaztne for Color Computer owners and only Color 
Computer owners. CCN contains the full range of essenttal 
elements for relief of CC Blues. lngredtents mclude: comments to 
the ROMS. _games. program listtngs. product revtews. and general 
mterest arttcles on such goodtes as games. personal finances. a 
Kid 's page and other subjects. 
The pnce for 12 monthly treatments ts only $21.00 and os avaolable 

NAME 

ADDRESS 

CITY_ 

from: 

REMarkable Soflware 
P.O. Box 1192 

Muskegon. Ml 4944 3 ..,.. 145 

State Ztp 

Allow 8·10 '.'leeks for 1st tSsue. 80 M 
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40 INPUT""Enter Number of Characters/Lone . ."":FC 
50 A% =FL' 256+FC 
60 X = USR(A% ) 
70 PRtNT:LINE INPUT"" Enter Test Lone for Prontong .. ."":TLS 
80 LPRINT TL$:PRINT:PRINT:GOTO 30 
90 RESUME 30 
100 (press the break key when 100 appears) 

Program Listing 1. Demonstration program 
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Program Listing 2. Assembly language version of FRMS 
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need only be executed once. 
Locate it immediately after the 
DEFUSR command. An early pro­
gram line such as 20 DEFUSR 
= &HFOOO : SYSTEM '' LOAD 
FRMS" would be perfect. Next, 
create a subroutine to access the 
FRMS function. It can begin at 
any line. I suggest the sample 
routine in Program Listing 3. 

Then at any point in the pro­
gram, you can perform the 
FRMS function by simply iden­
tifying the number of lines per 
page (ZL), the maximum charac­
ters per line (ZC) and performing 
a GOSUB 60000. An example is 
shown In Program Listing 4. 

To use FRMS you must per­
form these four steps: 
•Include the FRMS program on 
your Basic program diSk. 
elnclude DEFUSR = &HFOOO: 
SYSTEM"LOAD FRMS" as a pro­
gram line. 
elnclude the machine lan­
guage Forms Set subroutine as 
shown in Listing 3 in your Basic 
program. 
• Specify ZL and ZC. Then 
GOSUB 60000 (Forms Set sub­
routine). 

If you require a page length 
other than 66 lines, you can 
modify FRMS as we did above. 
For instance, you could change 
the 42 at memory locations 
F004-F005 to 3C (3C hex equals 
60 decimal. This sets page 
length to 60 lines). After saving 
this modified version (call it 
FRMS60) using the Dump com­
mand, use " SYSTEM"LOAD 
FRMS60'"' in your Basic pro­
gram to load the correct version. 

Relocating FRMS 

In the normal Basic mode, 
memory top is set at EFFF hex. 

This leaves the memory from 
FOOO-F800 free for TRSDOS 
high memory and other ma­
chine-language programs 
without having to set user 
memory (F801-FFFF is the 
screen memory area). However, 
you may reserve extra memory 
upon entry into Basic and avoid 
any chance of memory conflict. 
To show this, I will relocate 
FRMS so that it loads into a pro­
tected memory area. Follow 
these steps: 
• Start up the computer with a 
System disk containing FRMS. 
e When "TRSDOS Ready" ap­
pears, type LOAD FRMS and 
1ress enter. 
e Enter DUMP FRMSP !START 
= FOOO, END= F008, RELO = 
EFF61. 
• Type DIR and press enter. 
Note you have a new directory 
entry (FRMSP). 
• Enter AUTO BASIC xxxxxxxxl 
yyy -F:n -M:61429 < E > where 
xxxxxxxxlyyy is the name of a 
Basic program you wish to load 
and run automatically upon 
startup (this is optional. If not 
needed, leave one space after 
Basic); n Is the number of disk 
file buffers you want available 
(this Is also optional). 
• Replace DEFUSR = &HF<XXl: 
SYSTEM "LOAD FRMS" in your 
Basic program with DEFUSR = & 
HEFF6: SYSTEM"LOAD FRMSP" 
(P means protected). • 

Jim Barbarel/o is employed 
by the US Army Communica­
tions Electronics Command. 
His hobbies are music and 
woodworking. 

eoooo REM' ' MACHINE LANGUAGE FORMS SET SUBROUTINE • • 
eoo10 Z1 % =ZV256•ZC 
60020 ZC = US~1 %):RETURN 

Program Listing 3. Forms Set subroutine 

4123 Zl•IIO:ZC •132:GOSUB eoaoo:REM' ' eo UP.132 CILCHOSEN •• 
4124 GOSUB 5000:REM'' PRINT REPORT I 1 • • 
4125 Zl • llt.ZC · 80:GOSUB eoaoo:REM'' TOP OF PAGE RESET .80 CIL • • 
41211 GOSUBIIOOOO:REM" • PRINT REPOf!T t 2 '' 
etc. 

Program Listing 4 
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Inside Scripsit-
by Craig A. Lindley 

F
ree your CPU from slow peripherals! Use your 
knowledge of tbe features and functions of 
Scripsit to write a spooler I des pooler program. 

In the first two articles in this series I 
showed how Scripsit was internally 
constructed and how to modify it to 
add features and functions to enhance 
its operation. In this part I will show 
you how to write a spooler/despooler 

that frees your computer from printing 
so it can accomplish other tasks. 

Spool stands for simultaneous pe­
ripheral output overlap. This tech­
nique is used in large computer systems 
to increase throughput. It frees the 

1133 
U28 
11C9 
4128 
1161 
Ul9 
4421 
IU9 
U 2C 
Ull 
FCI'F 

6BC8 
412D 
U1C 
1128 
~231' 
4439 

7M6 

Program Listing/. Spooler 

11111 ;••····································· 11111 ;••• PRINT SPOOLER UTILITY 
11121 ;••• SCRIPSIT FILE SPOOLER V1,1 
11131 ;••• NOVEMBER 11, 1981 
11141 ; •• • BY 
18151 ;••• CRAIG A, LINDLEY 
81161 ;••····································· 
11171 I 

11181 : •• • • ······ 
11191 ;SYSTEM EQUATES 
18211 , ••••••••• • 
U211 1 
81228 CHROUT 
81231 CLOSE 
11241 CLRSCN 
11258 CURSOR 
11261 DEU.Y 
11278 ERROUT 
11281 INIT 
11298 ICEYIN 
81318 KILL 
11311 LOAD 
11321 MEMSIZ 
11331 
11341 OPCIUlL 
81358 OPSYS 
11361 PARSE 
11371 SCAN 
11381 WP 
11391 WRITE 
81418 1 
11411 
18421 : 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EOU 
EQU 

EQU 
EQU 
EOU 
EOU 
EOU 
EOU 

ORC 

8833H 
4428H 
81C9H 
4121H 
1161H 
4419H 
4421H 
1149H 
44 2CH 
4431H 
IFCFFH 

6BC8H 
412DH 
U1CH 
112BH 
~23FH 
U39H 

7M6H 

CHAR OUT ROUTINE 
CLOSE FILE ROUTINE 
CLEAR SCREEN ROUTINE 
CURSOR ADDR STORACE 
DELAY ROUTINE 
DOS ERROR OUT ROUTINE 
INITIALIZE DISK fiLE 
KEYIN ROUTINE 
KILL DISIC FILE 
LOAD CMD FILE ROUTINE 
DESPOOLER MEMORY 
PROTECT LIMIT 
SCRIPSIT OUT MSC ROUTINE 
REENTER OP SYSTEM 
PARSE FILESPEC ROUTINE 
SCAN KEYS ROM ROUTINE 
SCRIPSIT ENTRY POINT 
DOS ~~ITE DISK FILE 

L 1s1mg I com m ui!S 
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Part Ill 

CPU from driving a slow peripheral 
device such as a printer. The data des­
tined for the peripheral device is sent 
either to memory o r a storage medium 
(spooled) until the peripheral device is 
ready for it. The data is then trans­
ferred to the peripheral device (de­
spooled) as it is required at the rate that 
the device can accept it. By doing this, 
the CPU is free to process other higher 
priority tasks. In the TRS-80, the CPU 
can run other programs while the de­
spooler is outputting characters to the 
line printer during the 25-microsecond 
interrupt time. The despooler is termed 
a foreground task because it operates 
during interrupt time. The program that 
is running (and interrupted by the de­
spooler) is called the background task. 

The Scripsit Spooler/ Despooler 
consists of two programs. I didn't 
want to add any additional features to 
the Scripsit modification program pre­
sented in the last article because it 
would reduce the text buffer area. In-

The Key Box 

Modell 
32K RAM 
~blylanguage 

One disk drive 
Scripsit, Editor/ Assembler and 
Printer required 



stead I developed a new modification 
prop-am for Scripsit with only the 
spool and underline functions added. I 
do all the text entry and editing with 
the modifteation program presented in 
the second article. This new modifica­
tion program spools the printed result . 

I bad to implement the underline 
function in the spooler modification 
program so you can spool files that in­
corporate this feature. If you want to 
perform word processing while de­
spooling you must also use this new 
program (without all of the enhance­
ments) because the unmodified Scripsit 
program and the patch program pre­
sented in the last article turn off the in­
terrupts, thereby stopping the despool­
ing process. 

Spooler ()peratiotl 

The spooler program is shown in 
Program Listing 1. Execute the pro­
gram as a DOS command flle by enter­
ing SSPOOL. The program's execu­
tion begins at the label Start shown on 
the listing. When executed, the screen 
clears, the sign-on message is displayed 
and the flle SCRIPSIT /LC is located 
and loaded. If you use only the upper­
case version of the Scripsit program, 
chan&e the flle extension on line SOO of 
Listing 1 to /UC, for proper operation 
of this prograin. 

After Scripsit is loaded, it is patched 
extensively to allow the spool program 
to function correctly. All three places 
in the Scripsit prosram that read the 
status of the parallel printer are patched 
with the foUowing code: 

LD A,:JOH ;Printer I'Qdy status 

NOP ;rill empty byte 

so the printer always appears ready to 
the Scripsit program. 

All five places in the Scripsit pro­
aram that output a byte in the A 
register to the printer are patched with 
the foUowina code: 

CALL SPOOL ;CaD Spooler subroutine 

so the spooler program receives all 
printed output from the Scripsit pro­
gram. The End routine is modified so it 
jumps to the CSPOOL routine, which 
closes the spool me before you leave 
Scripsit. After the spool flle is closed, 
you are returned to DOS instead of the 
reboot in the standard Scripsit pro­
aram. Four other important patches 
are applied to the memory resident 
Scripsit proaram to make it compatible 
with the despooler proaram: 

COMPUTER SHACK 
II you are going to buy a game this month I recQII"'mend you get Cyborg. Jovian or Demon 
Seed. These three games are in a clauall by themselves. I really think they are the three 
best games ever written lor the TR5-80. We at Computer SMck have a policy of never 
advertising a game until we have seen it Thislnaurea we never advertise a dog. It also 
puts us a month or two behind some of our competitors. II you see a new game you like 
call us. we carry many products not in our ads. All prices are in (tape/disk). And naturelly if 
you order two or more you get a t 0'111 diScount on both games. 

DECE NEW GAMES 
1. CYIIM . . .. ....... ca-..- llllcll 
I. lOIII IHI . . . .. . TNIIIIII ...._,. 
I . .IIIIAI .. .. . . . . . . c.,..., llleclll 
4. IU IUIII .. . .. . .. .. . .,._ Ia 
I. PIIDUTII . . ............ ••• 
I. lmMII ........... . left Sect• 
7. w•IUTII ........ AftN .. re lilt. 
I. lUll IUUil ........ left lactlr 
I. IE111M ................. lert-
11. Pllll . . . . . . . . fllltMtiC a.tlwln 
We have a panel of expert game players 
who will give a monthly rating of the bnt 
games on the market It will cMnge 
monthly, 10 look every mont I\. If you would 
like to send in your top ten gamea we 
liiOUid be lad to MV8 it 

Dungeon Escape 
A truly exciting game based on Dungeon 
and D~ns• it hu real time action, graph­
ica. great sound and beat of all it has a totally 
random drawn dungeon 10 the game is 
completely different every time you ptay. 

Oldies but goodies! 
YENTU"I! a great arcade type game from 
Horizon IIOftware. Exciting and fun lo play. 
Great graphicS and sound.IHU5/t9.95) 

NNETMTOR, a dazzling ~ type II'IOOf 
·em up game with some ,_ wrinkles ,_r 
_, before on a TRs-80. This game by 
Melbourne HOUM IOUid be In every col­
laetion. 124.95/24.95) 

AU IN DIFINSE Hu exciting graphica, wu 
the fastest game lor the TRS·80 until C~ A 
must for any Mrioul gamer. (15.95/19.95) 

L.ASIE" DI!FENCia great,_, origi.,.._ game 
from Mad. Systema . ....... ... (14.95/t7.95) 

liMON & ME .. FUNKLE an exciting game for 
the little klddiea. Testa your memory. Graphic 
blocka lighl up on the .creen ¥>no with music. 
You muat repeat the penerna. Contains trlrM 
sound and graphic games. 
( t 5.95119.95) 

GREYIIIIOON if arcade gamn aren't your style 
try GREYMOON thla ia a thi,_ing man·a game 
baNd on your being I he ruler ola Middle age 
kingdom. Fun, Interesting and ~ry well wnnen. 
It 5.95/19.95) 

DEFENACOMIIIANDprotectyourfuelcana 
from invading monatart. Good graphicl and 
... written.(15.95/19.95) 

JOVIAN the latnt game from Dunlavy and 
Freyer. This exciting game continues the 
unique WRAP AROUND GRAPHICS • 
that they made famous w1tt1 CVBORG. Jovian 
Ia a real time spece arcade game where you 
~ttla the alien ~ atationa. ..-:e lhipa 
and ~ mines. Exciting action combined 
with arcade quality sound make thlla beet 
.... r ........ . . . . . ... . ...... . (19.95/24.95) 

CYBORG the lirat game lor the TRs-80 tMt 
leaturedWRAPAROUNDGRAPHICS • . This 
exCiting game occura in a interstellar ..-:e 
station. This game faaturealantaatic graphics 
that are super fait and move smoothly in all 
FOUR directions. Moat games move from 
left to right but Cyborg takes the action up 
down and left and right CYBORG rated •1 
for two mont"- in a row by our arcade 
elQ)ertL .... . .. . .... . ... . ... . (19.95/24.95) 

SEA DRAGON could be the beat ...,., from 
Adventure lllterNtio!W. See Dl"'lgon Ia.,.,.. 
thing like Penetrator but basad on a under· 
water theme. Great graphica. good sound 
and good action make this game a mull 
(19.95/24.95) 

ARCHNID PLUS thie is a collection of three 
gam ... ARCHNID a reel time arcade game 
with excellent graphics and aound. BAJA a 
fait. eliCiting car race like TURBO·. and 
WARZONE a arcade type game of etrategy. 
(19.95124.95) 

80UNCEOIDaa newgamefromCornsofta 
very original idea lor a arcade type real time 
game .............. . ......... (15.95/19!95) 

LEAPER 1 great new game by Ctdar Soft· 
ware. This is the beet by far. FROGGER. 
type game available lor the TRS-80. (15.95/ 
19.95) 

DUNZHON the lim ia a 18riee of thrM 
games by Med Syatern& This i1 limilar to 
Dungeon e.c.pe.lf you like Dungeon e.cape 
you will love DUNZHON. (29.95/29.95) 

OUTHOU8a II thelnt Iunny arcade game. 
You muat zap auorted bad guya before they 
destroy or do other things to your outhou• 
Highly recommended. ..... . . (15.95/19.85) 

PANIK a new arcade game by William Demal 
He Ml taken Donkey Kong•. and made it 
into a Spece type real time arcade game. A 
~ry nice game. . . ........ ... (19.95/24.95) 

DeMON HID a great new game ty ~ 
unknown Michigan kid& The game is baaed 
on the arcade game PHOENIX. and it Ml 
many outstanding graphics. This is a last 
action packed arcade game that comes 

recommended. t 9.95/24.951 
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I Ultnt I ron11nut'd 

7M6 CA711 
7M8 81 

7M9 53 
7A84 13 
1114 

UFF 

78C8 51 
7802 10 
7803 .. 

7804 3E 
7805 31 
7806 II 

7807 21 
7808 PPf'O 

780A CD 
7808 8E7F 

7800 II 
780E IE 
780F 1P 

78£1 11 
78E1 44 

7P62 

7P62 3M87A 
7!'65 87 
7F66 2811 
7f'68 2P 
7P69 3C 
7F 611 47 
7F68 2M6711 
7F6E 3611 
7P71 23 
7F71 liF8 

7P73 11119711 
7F76 CD39 44 

7P79 CDC981 
7F7C llA97A 
7F7F C02844 
7F82 C32048 

7F85 CD2888 
7P88 1Ue84 
7F88 C3E85F 

7F8E E5 
7P8F 05 
7F98 F5 
7F91 2M67A 
7F94 77 
7P95 23 
7P96 22116711 
7F99 3M87A 
7F9C FEPF 
7P9E 2818 
7PAI 3C 
7F111 32A87A 
7FI\4 f1 
7PIIS 01 
7PI\6 E1 
7PA7 C9 

7PII8 11119711 
7PI\8 CD3944 
7PI\E 2812 
7P81 21EI78 
7P83 CDC868 
7P86 111111 
1n~ c.n61tt 
7PBC 31PC4l 

18431 : ••········ 
11441 ;SYSTEM STORACE LOCATIONS 
11451 , •••••••••• 
18461 I 
81471 8UFPTR OEFW 
88488 COUNT DEFB 
88498 I 
88588 DC8 
88511 
81528 
11531 I 

DEFP\ 
DEF8 
DEFS 

11541 DISKIO OEFS 
11551 I 
11561 FNI\ME DEFPI 
11571 OEFB 
11581 DEFB 
U~91 1 
11~11 IN 
U611 
!11621 
<11631 I 
11641 PIE!\ 
11651 
11661 I 
11671 OUT 
11681 
11691 1 
11711 UNDPLG 
11711 UNDOFF 
11721 UNDON 
11131 I 

DEFB 
DEFB 
OEFB 

DEF8 
DEFW 

DEFB 
DEFW 

DEPB 
DEFB 
DEPB 

DISKI0+1 
1 

' SCRIPSIT/ LC' 
3 
28 

255 

'PRT1/ 0AT:I ' 
l3 

• 
3EH 
388 

• 
218 
P!EMSIH256 

ICDH 
SPOOL 

• l4 
15 

;PTR TO SPOOL DATA BUFFER 
;DATA BUFFER CHAR COUNT 

;FILE DC8 

;DISK I /0 BUFFER 

;SPOOL PILE NAME 

;STATUS IN PATCH DATil 

;LOAD P\EP\ORY LIP\IT 
;INSTRUCTIONS 

;PRINT OUT PATCH DATil 

;UNDERLINE PLI\C 
1TURN UNDERLI NE OFF 
1TURN UNDERLINE ON 

117 41 EKSC2 DEFB 
117 51 DEFP\ 
11761 I 

16 1PISC LENGTH 
'D ISK I/ 0 ERROR l' 

11771 ORC 7P62H 
11781 I 
18791 , •••••••••• 
11811 ;CLOSE SPOOL FILE ROUTINE 
11811 :••········ 
81821 1 
11831 CSPOOL LD 
11841 OR 
11851 JR 
11861 CPL 
18871 INC 
h881 LD 
11891 LD 
81911 FILL LD 
811911 INC 
11928 DJNZ 
U938 ; 

II, (COUNT) 
1\ 
Z,CFILE 

1\ 
B,A 
HL, ( BUPPTR ) 
(HL ) ,8 
HL 
FILL 

11941 ;WRITE LAST DISK RECORD 
11951 I 
11968 
88978 
81981 I 

LD 
CALL 

DE,DC8 
WRITE 

18998 ;NOW CLOSE THE FILE 
811U ; 
11111 CPILE 
11128 
11838 
81848 
818 58 I 

CALL 
LD 
CALL 
JP 

81168 , •••••••••• 

CLRSCN 
DE,DCB 
CLOSE 
OPSYS 

1CET DATil COUNT 
;IS IT ZERO 7 
;IF YES, CLOSE fiLE 
;FIND REMAIN ING 1\REI\ 
;TRUE COUNT 
;INTO •a• 
;CET BUFFER DATil PTR 
;STORE INTO BUFFER 

;FilL REST Of BUFFER 

;PT liT DCB 

1CLEAR SCREEN 
;FILE DCB 

1BACK TO DOS 

11171 ;KEYPIOD ROUTINE - CAUSES SCRIPSI T TO POLL THE KEYBOARD 
11888 ; IN THE NORMAL PlANNER PERIODICALLY FOR THE DESPOOLER. 
11191 , •••••••••• 
11111 ; 
81118 KEYP\00 CALL 
81121 LD 
8ll38 JP 
all48 I 
11158 : •········· 
81161 ;SPOOLER ROUTINE 
81171 : ••········ 
81181 I 
81198 SPOOL 
U281 
11218 
11221 
11231 
11241 
81251 
11261 
11271 
11281 
81291 
11311 
11311 CONE 
11321 
81331 
11341 
81351 I 

PUSH 
PUSH 
PUSH 
LD 
LD 
INC 
LD 
LD 
CP 
JR 
INC 
LD 
POP 
POP 
POP 
RET 

SCAN 
DE,U8H 
5FEBH 

HL 
DE 
liP 
HL, ( BUPPTR ) 
(HL) ,II 
HL 
(8UFPTR) ,HL 
II, (COUNT) 
255 
Z,TODISK 
1\ 
(COUNT) ,A 
liP 
DE 
HL 

1 POLL KEYS 
;RESTORE OVERLAID 
;CODE 

; SAVE REGI STERS 

;SAVE CHAR 
1 LOAD PTR TO BUPPER 
1STORE PRINT CHAR 
;BOP\P PTR 
;STORE UPDATED VALUE 
1GET BUP CHAR COUNT 
J(CP -1) BUF FULL 1 
;IF FULL THEN 
1 BUP\P COUNTER 
1 STORE UPDATED COUNT 
1 RESTORE CHAR 
;RESTORE REGISTERS 

81361 ;IP DISK BUFFER IS FULL- WRITE TO DISK 
11311 I 
11381 TODI SK LD 
11391 CALL 
11418 JR 
11411 LD 
11421 CALL 
81431 LD 
llUI O.LL 
81451 LO 

DE,DCB 
WRITE 
Z,TODl 
HL,EKSC2 
OPCMDL 
BC,I 
DEU.Y 
SP, 41FCH 

;PILE DCB 
;SCRIPSIT WRITE TO DISK 
1IF WRITE OK THEN 
1DISK ERROR P\SC 
; OUT KSC ON CKD LINE 

:WAIT t'OR VIEW 
;STACK PTR 

Lu 11n1 I contmues 
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• The disable-interrupt instruction 
located at 52COH is overlayed with a 
NOP instruction to allow interrupts to 
be serviced during Scripsit's operation. 
• A call is made to the ROM key scan 
routine at 2BH to couple the Scripsit 
program to the despooler program as 
required. 
• The Debug vector at 4315 H is 
cleared to prevent Debug from being 
entered when the break key is pressed. 
• Scripsit's memory-size routine is 
patched to protect the despooler in 
high memory. 

These four patches allow this Scripsit 
patch program to operate during the 
despooling process. 

After aU these patches are made, you 
will be asked the following three 
questions: 

I) CREATE SPOOL FILE ON DRIVE(~-3):? 

2) NUMBER OF COPIES W -9): ? 
3) ARE THESE CORRECT (Y"/ N):? 

The default answers are shown marked 
with the asterisk and are chosen by 
pressing enter. If you want to create 
the spool file on drive 0 and want just 
one copy of the spool file, press enter 
three times. 

The answer to the first question de­
termines on which drive the spool file 
will be stored. Spool files can be rather 
large so place them on a disk with a lot 
of free space. The default file name is: 
PRTI / DAT. This file will be created 
on the specified disk drive unless a file 
by that name already exists. If a file 
does exit, the next higher version-num­
bered file will be created, for example: 
PRT2/DAT. This version-number ad­
vancing process continues until the 
program determines that a new file has 
been created. This process prevents the 
spooler from overwriting an existing 
spool file. In any case, the program 
displays the filespec of the created 
spool file. 

Your answer to the next question de­
termines how many copies of the com­
plete spool file will be printed by the 
despooler. The default is one copy, but 
you can generate up to nine copies. The 
despooler has the logic needed to print 
the specified number of copies request­
ed. The final question is a verification 
of the previously input data. If you an­
swer with anything besides N, you will 
be immediately transferred to a fully 
initialized and operational Scripsit pro­
gram. If you answer N, you will be 
asked the questions again. 

While in Scripsit you can use all of 
the commands available in the unmod­
ified program with the addition of the 



underline feature. When you try to 
print a document, the printer will re­
main silent and the disk drives will run. 
Use the normal Load command to load 
the Scripsit files you want to spool and 
then use the Print command to spool 
them. You can spool as many docu­
ments as the disk space allows; you are 
not limited to one Scripsit document 
per spool file . For example, if you 
spool two different documents and had 
requested two copies of the spool file 
earlier, you will receive four docu­
ments. When you are finished spooling 
your documents, type End as you nor­
mally would and you will be returned 
to the operating system as usual. 

Despool Operation 

Enter despool to execute the de­
spooler. You will be asked, " FILE:?" 
which is your cue to input the filespec 
of the spool file you wish to despool. 
Press enter to use the default filespec: 
PRTl / DAT. The despooler program 
will search the active disk drives in 
your system for this file . The first file 
found with this name will be de­
spooled. To specify a different file­
spec, just type it in and press enter. If 
the file you specified is found, it will be 
despooled. If not , you will be told so. 
After the file is found, the program 
shows you how many copies of the 
spool file you requested when it was 
spooled and then returns to the operat­
ing system. Then the printer will start 
and you will be free to do other tasks. 
You can run any programs that you 
wish, including Basic, as long as the in­
terrupts are not disabled. If the inter­
rupts are disabled and then turned 
back on again, you will not lose any 
printed data, but the printer will be si­
lent for the duration that the interrupts 
were off. 

Following are several points to 
remember about the despooler pro­
gram's operation. 

Do not reboot your computer while 
the despooler is printing. If you do, 
you will have to restart despooling of 
the spool file. 

Do not try to print anything in the 
conventional manner while the de­
spooler is operat ional. This will result 
in a mix of the despooled and the real­
time print data. You can, however; 
spool additional Scripsit files while the 
despooler is operational. 

During the time the despooler reads 
the disk, the keyboard will become mo­
mentarily disabled. Care must be taken 
to prevent characters you type from 
being lost during these times. 

While the despooler is active, an as-

COMPUTER SHACK 
* 1st TRS·BO SWEEPSTAKES I GIVEAWAY * 

To Celebrate Computer Shacks 1st 
anniversary. we have tested many hardware 
and software products and have sleeted these 
outstanding values to be g iven away on a draw· 
ong on December 15th. All gifts will be de love red 
by Christmas. 

Our Grand Prize will be a Super Spooler by 
COMPULINK. The best 16k print buffer on the 
market (Lost price S349.00) The next two lucky 
wonners will receive copies o f LazyWriter, the 

Wabash 
O\sks 

finest word processor tor the TRS-80. (L ost 
price $ 1 7 5.00). We also have two copies of 
MUL TID OS. the Dos with the BEST BASIC (List 
price $79.95). Two Copies of SUPERUTILITY 
PLUS The oroginal disk fixer upper (Retail $79) 
One copy ot Z Basoc the best compolier. four 
copies of SuperDirectory the best Directory. 
Boxes of WABASH FLIPPY DISKS the first fl ip­
pys made by a Major d isk manufacture. Plus 
many games and other programs. 

Any person who buys a product, or orders a catalog, from Computer Shack between 
now and Dec . 1 5, has a chance to receive some of these g reat prizes. 

We at Computer Shack are trying to be the best mail order c omputer supplier there 
is. During the month of September we filled over 90% of our orders w ith in 24 hours. 
We strive to give you good service, good quality and good prices. We w ill never 
advertise or sell any product unless we test it and it meets o ur standards. All of our 
products are sold with a money back guarantee to work as advertised and you must 
be happy with it or you can send it back. ( 1 0% restocking fee) 

* COLOR COMPUTER GOODIES * 
KEYS Of THE WIZARD best new adventure 
game available for the color computer. Over 
200 rooms filled with creatures. tricks, treas· 
ures. magic spells. Cassette save feature built 
in . ........ . . . . . ...... ....... . ... . .. .. .. . (19.95) 

PHANTOM SlAYER they are mutant phantoms 
You are the Phantom Slayer. Enter the deadly 
catacombs and destroy the phantoms. Wield 
your laser pistor and attend to your proximity 
detector. Phantom slayer is a real-time game 
executed with full screen, three dimensional 
graphics .. . ... ... . . .. . . . ......... ...... (1 9.95) 
STARFIRE one of our favorite games for the 
color computer. Based on the arcade game 
Defender· it has excellent graphics, sound and 
controls ...................... ... ( 19.95/ 24.95 

GHOST GOBBLER an exciting version of the 
popular PACMAN. game with power dots. 

COLOR SCARFMAN a 4K version of the excit· 
ing PACMAN. type game ... .. . (2 1.95/ 19.95) 

COLOR TAPE COPY at last a copy program 
that works. Color tape copy by Bob Withers will 
copy any tape for the color computer1 Machine 
language, basic or even Data tapes. Very easy 
to use .. ... .. ........... ...... .. .. .. . (1 5.95) 

COLOR INTENSIFIER if your TV g ives you 
washed out colo111 order one of our color 
intensifier's. They really work deepens and 
darkens all colors. Money back guarantee if 
not totally happy with it Stock size is 13 X 10 
lor S 19.95. Other sizes may be specially ordered. 
MASTER CONTROL our best selling program 
for the color computer. Comes with a overlay 
lor the keyboard Makes programming a snap. 
List price $24.95 CS PRICE $19.95 

COLOR OFT a great termonal program that will 
download or send machine language, text or 
basic programs without any conversion routines. 
OFT will convert Modell and Ill basic programs 
to run on the Color Computer ...... . (1 9.95) 
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THE TRS-80 
USERS JOURNAL 

If you own a TRS-~ Model 

I. Model II. Model Ill, Color 

Computer or Pocket Computer. 

YOU NEED 
80-U.S. JOURNAL! 

80-U.S. Journal has 
programs for your enjoyment 
and enlightenment. Every 
monthly issue contains several 
BASIC or machine language 
program listings. It contains 
business articles and tutonals. 
There is something for YOU in 
80-U.S. Journal. 

and. 
80-U.S. Joumel contains re ­
views of hardware and soft­
ware. Our evaluations and re­
views will help you to make the 
best choice in selecting addi­
tions to your system. 

Please send a 0 new 0 renewal 
subscription to 80-U.S. Jour­
n•l for 0 1 year ($16). 0 2 years 
($31 ). 0 3 years ($45) - U.S. 
residents only. 

Name ------- ------

Address ------- --- --

Coty --- - ----------

State _____ _ _ Zop ___ _ 

Vosa MC -----------

Ellp 

10-U.S. JourNI. 3838 I. W8mer 
Street, Tec:oiNI, WA 11401. 

12011 475-2211 

O..a.rlnquiriee Invited 
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1.1\tint I t ·unllntlt"rl 

7FBF C34752 

7FC2 21C97A 
7PC5 22A67A 
7PC8 AF 
7PC9 32A87A 
7FCC 18D6 

7FCE &5 
7FCF FEU 
7PD1 2115 
7PD3 21DD7B 
7FD6 CB46 
7FD8 2818 
7FDA CB86 
7PDC 21D£7B 
7FDF 7E 
7FEI 1SI6 
7FE2 CBC6 
7FE4 21DF7B 
7FE7 7E 
7FES CDSE7F 

7FEB E1 
7FEC C3H5P 

7FEF FE41 
7FP1 21U 
7PF3 2B 
7PP4 365P 
7PP6 23 
7PP7 FD3U6 
7PPA C3B25P 

7PFD 593C 
7FFF 54 
SIIE 13 
SliP 953C 
8111 53 
SUS ID 
Sl29 13 
SI2A DEJC 
SI2C 56 
8131 13 
8131 4D3F 
Sl33 43 
il59 13 
11~1. 873F 
81 5C 2A 
817B 51 
818P II 

stu to 
Sl91 43 
SIB4 .. 

81B5 ID 
SIB6 4~ 
SICS II 

SIC6 ID 
~IC7 4E 
31&1 .. 

~tEl ID 
~IE2 41 
UFC II 

atFD 21< 
S11D 42 

S131 ID 
8131 2A 
Sl51 ID 
8152 .. 

S153 E5 
815 4 111311 
Sl57 EDBt 

1146t 
11471 1 
11481 TOOl 
11491 
tl511 
11511 
11521 
11531 

J P 

LO 
LD 
XOR 
LO 
JR 

11 541 : ••••······ 

52 47H 

HL,DI SitiO 
(BUFPTR) , HL 
A 
(COUNT) ,A 
GONE 

;START OVER 

1 I / 0 BUFFER 
1 I NITIALIZE 
:CLEAR "A" 
oCOUNT•I 
oEND 

PTR AGAIN 

11551 : UNDERLINE ON/ OFF ROUTINE 
11561 ; ••········ 
11571 1 
115 Sl UNDRLN PUSH 
11591 CP 
11611 J R. 
11611 LO 
11621 BIT 
11631 JR 
11641 RES 
11651 LO 
11661 LO 
11671 JR 
116SI UN1 SET 
11691 LO 
11711 LO 
11711 UN2 CALL 
11721 
11731 
11HI 
11751 1 

POP 
JP 

11761 , •••••••••• 

HL 
4111 
NZ, l!N2 
IIL,UNDFLG 
I, (HL) 
Z, UN1 
I, (HL) 
HL, UNDOFF 
A, (HL) 
UN2 
I, (HL) 
HL, UNDON 
A, (HL) 
SPOOL 

HL 
5P74H 

1 SAVE REG 
,. 1 
: I F MOT T!IEN 
;GET UNDERLINE FLAG 
:IS FUNCTION ON 1 
1 I P MOT THEN 
:I F ON - TURN OFF 
1 PT A~' UNDERLINE OFF 
:GET FUNCTION CHAR 

:IF OFF • TURN ON 
oPT AT UNDERLINE ON 
oGET FUNCTION CHAR 

CODE 

COD& 

1 OUTPUT NORMAL CHAR TO 
;THE SPOOL FILE 
1 RESTORE REG 
oBI<~ TO SCRIPSIT 

11771 oTHIS ROUTINE CHEC~S EACH VIDEO OUTPUT CHAR TO SEE IF 
11781 oiT IS AN @ CHAR. I F IT IS THE VIDEO IS SENT AN 
11791 oUNDERSCORE CHAR INSTEAD, 
11811 , •••••••••• 
11811 I 
11821 VUNDRL CP 
11831 JR 
llS41 DEC 
11S51 LO 
11S61 INC 
11S71 VUl INC 
118SI JP 
11S91 1 
11911 , •••••••••• 

UH 
NZ,VU1 
HL 
(HL) ,5FH 
HL 
(IY+6) 
5PB2H 

1 f CHAR 1 
1 IF MOT THEN 
1 BACit UP CURSOR 
1 REPLACE CHAR 

1:911 1 SYSTEM ltESSAGES 
11921 
11931 
11941 
11951 
11961 

, ......... . 
I 
MSC1 

11971 MSG2 
11981 
11991 
12111 
12111 
12121 
12131 
12141 
12151 
12161 
12171 
12181 
12191 
12111 
12111 1 
12121 NSG3 
12131 
12141 
12151 I 
12161 MSG4 
1217t 
121SI 
12191 I 
12211 MSG5 
12211 
12221 
1223 I I 
12241 MSG6 
12251 
12261 
12271 ; 
122SI NSG7 
12291 
12311 1 

DEPW 
DEPN 
DEPB 
DEPW 
DEPM 
DEFB 
DEFB 
DEP'W 
DEPN 
DEPB 
DCFW 
DEFM 
DE PI! 
DEFII 
DEFM 
DEFM 
DEFB 

DEFB 
Dt:FM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEPB 

DEFM 
DEFN 

12311 , •••••••••• 

3C59B 
'TRS·SI MODEL I' 
3 
3C95H 
'SCRIPSIT PILE SPOOLER' 
13 
3 
lCDEH 
'Vl.l' 
3 
3F4DH 
' COPYRIGHT (C) l9Sl bY CRAIG A, LINDLEY' 
3 
3FS7H 
'** UNAUTIIORIZED DUPLI CATION I S ' 
'PROHIBITED BY 1..•11 ••' 

• 
13 
' CREATE SPOOL FILE: ON DRIV& (1*-3) 1 ° 
I 

13 
' CREATING PILEI ' 

• 
13 
' NU~BER OF COPIES ( 1*·9)1 ' 
I 

13 
'ARE THESE COP~ECT (Y*/ N)r ' 

• 
'** SCRIPSIT SPOOLER PROGRAM 
'BY CRAI G A. LINDLEY' 

12321 oSYSTEII ERROR MESSAGES 
12331 , • ••••••••• 
12341 I 
12351 DISG1 
12361 
12371 
12381 
1n91 , 

DEFB 
DEFN 
DEFB 
DEFB 

124DI r•••••••• ~ • 

13 

13 
~ 

12411 oPROCRAM SUBROUTINES 
12421 , •• • ••••••• 
12431 1 

SCRIPSIT PROGRAM NOT FOUND **' 

12441 :INSTRUCTION MOVE ROUTINE 
12451 I 
12461 INSICV 
12471 
12481 

PUSH 
LO 
LOIR 

HL 
BC,l 

1SAVE INSTRUCTION PTR 
1 BYTES TO ltOVE 
oltOVE IT 

(.hWII! I t.¥UIIIIfll('' 



terisk will blink in the upper right cor­
ner of the display at the end of every 
print line to indicate proper operation. 
At any time you can abort the despool 
process by holding down the left and 
right arrow keys simultaneously. The 
despooler will disconnect itself from 
the operating system and display an 
"abort" message. If the despooler runs 
to completion, a "print complete" mes­
sage will appear on the display. 

Despooling Theory 

Study Program Listing 2. When exe­
cuted, this program also begins execu­
tion at the label Start on the listing. 
The despooler first protects itself from 
Basic and DOS by modifying the DOS 
top of memory pointer at 4049H. This 
memory pointer is saved so the full 
memory area can be restored when the 
despool process is complete. The pro­
gram then requests a filespec from the 
operator. A default is available. When 
a valid filespec is input, the file is 
opened and the first record is read into 
the disk 1/0 buffer located at FFOOH. 
The first byte of the first buffer con­
tains the number-of-copies byte which 
is then transferred into memory for 
later use. By setting the NRN (next rec­
ord number) to OOOOH, the next read 
will again read the first record of the 
file . The despooler then patches itself 
into the operating system interrupt 
task table and the keyboard scan rou­
tine. The address of the normal key­
board driver is saved for restoration la­
ter. It is used to modify the despool 
code so that calls can be made to it. 

The interrupt task table in the oper­
ating system (located in SYSO/ SYS at 
addresses 4500-451 7H) is a list of rou­
tine addresses that are executed at in­
terrupt time. Normally, this list is filled 
with the default address of 45A3H 
which tells the DOS interrupt handler 
not to do anything at the interrupt 
time. When you execute the DOS 
Debug, Trace or Clock functions, the 
operating system then places the ad­
dresses of these routines into the task 
list so they are executed each interrupt 
time. I placed a pointer to my own in­
terrupt task (HANDLR) into the task 
table (at an ordinarily empty location) 
so it gets executed each interrupt time 
also. By doing this, no other interrupt 
tasks are disturbed so Debug, Clock 
and Trace can run along with the de­
spooler if desired. 

HANDLR checks the line-printer 
status to see if it is ready for another 
character and checks if another charac­
ter is ready to be output to the printer. 
It also performs numerous housekeep-

COMPUTER SHACK 

Daulllle Sided Disks $1.481 Side 
Double Density Disks $2.19 

* 8UARANTEED 5 YEARS * 
Each month our disk sales have doubled. 
Now we are buying thousands a week. Our 
sales are so great we are getting our own 
label. 

Now COMPUTER SHACK DISKS. These 
are quality disks that are guaranteed for 5 
years. Computer Shack's special vinyl sle­
eves are available for an additional ten 
cents a disk or at no charge if you order 30 
or more disks. If at anytime in the next 5 
years you get a bad track or sector you 
simply send the disk back to us and we will 
replace it. 
...._ leatty 1 1 ... Jl/41 TrKk lrlnl 
.. .. ....... .. .. .. .. .. ... . ........ ... $Z1.M ...._._.,II.._ Ill. naFUmMIII 
ooooooo oo ooooooooooo oooooooooooooooooSZI.• 

......_._.., 111111.TI'Kklllb. . ... $21.11 

..-.. ......, 111111 • TI'KII Fum Mill 
········ ·· ·····••••• o oooo oo oooo o ooo o o .... 

................ 1 ..... 

Three Great New 
Products From 

MULTIDOS 

A NEW version of Multi Dos with Great NEW 
EASY ZAP and NEW TAPE UTILITY with the 
absolutely best BASIC in the industry and 
it's still under a hundred dollars. 

If you already have Multi Dos. Add NEW E 
BASIC to your MUL TIDOS and you will be in 
seventh heaven. Makes the regular basic's 
look old fa-hloned. lfs like moving up from 
TRS.DOS to Multi Dos all over again. Has 
new graphics and basic commands. 

NEW ZOOS have you ever wondered why 
people spent from 1 00 to 200 dollars for a 
DOS when they got TRS.DOS for nothing? 
Now you can find out for only $39.95. New 
ZOOS has many of the features of MUL Tl· 
DOS (but not by any means am for only 
$39.95. 

•lln Ill ........ . .......... . ... o ... 15 E IAIIC •. o •. o •......•....•.. o o .... $21.15 
ZIIS ... .. . ......... . .... ....... .. sa.• IUPEII Dill .... o .... . o o o .. o. o. o o o .. $11.15 
Ill Plltll.4 . .. . . o .•...•. .• .. . • .• $111.00 LDOI .. 0 • • 0 • • 0. 0 0 0 •• • •••• o. o o• .. o. $111.00 
101 PLUS Fill TilE •••um. 0 .. .... 0 ..... 0 •••••••••• 0 • ••• 0 0 0 0. 0 .. 0 •• 0 •••• 0 0 .. . $221.15 

IMPROVE YOUR TRS·DOS WITH SUPER DOS 
NEW!! IF you like TRS.DOS on the Model Ill we can make it even better. Some of the 
exciting changes: Fast boot (5 times faster then TRS.DOS), Short Directory from Dos. 
Unlimited backup of Visicalc, Scripsit, ect. No more passwords. All known errors are 
patched, new copy of HI BUG, Format has been improved. Error codes spelled out; To 
mention only a few ................... .. . .... . . .. . .. . .... . . . ................ .. $11.15 

-SUPER DIRECTORY-
- AlltiiUtlc Mally fUIIIItiN e btelutlc tncll ceHt .......... -

- AlltiiUtlc •• ......... • T1le .... .,.., 011 T1le •.utt -
- ly IIM1I Felllll .. -

A Great new Directory program with its own operating system written by Vernon Hestor. This 
one program will read any dos as it is delivered by ifs publishers except for Tandy's new 
model I double density operating system. There is even compatibility between Modell and II. 
The Modell SuperOir can read most Model Ill disks and the Model Ill SuperOircan read most 
Model I disks. SuperOir can even read double density 80 track disks. 
Now with version 23 you can SEARCH the catalog by program name, disc number, extension 
(lcmd)o or even do a STRING SEARCH (find all occurences of any combination of letters). It 
will SORT (in seconds) on disc number, program name. remarks. extensions, or catagories. 
You can even add a 25 character description of each program. SPECIAL PRINT ROUTINES 
for Different printers. DISPLAY SCROLLS up and down by line or by the entire screen. 
It has a direct SCREEN EDITOR that almost eliminates typing. SuperDir keeps track of the 
FREE SPACE on your disks. SuperDir is the FASTEST, the EASIEST to use and the ONLY 
directory able to read mult iple dos's on the market. . .............. 0 •• ••• • 0 ••• •• 139.95 

NEW OUHE •lllllll We are a official dealer for the Langly St. Clair replacement CRT 
for the TRS-80. We have put them in our computers here in the office and love them. 
Definitely worth ........... .. . ... . . .............. ..... . . . ... 0 •••••••••••••• $11.15 
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The 
Lawyer's 

MicrocomputerTI~ 

A Newsletter for Lawyers 
Using the TRS-80* 

Seminar 
St. Thomas 

U.S. Virgin Islands 
January 3-10, 1983 
For Lawyers Using 

Radio Shack Computers 
For Details: 

Call Toll Free: 
800-821 -6129 

A New Monthly Newsletter 
For Lawyers 

Send $28 For A 
One Year Subscription 

The lawyer's Microcomputer'• 
Post Office Box 1046A 
Lexington, S.C. 29072 

'I'"EP~~~Ef'S! 
PROF£8810NAL 

FEIMRAL INCOME TAX 
PROGRAMS 

FOR TRS-80 MOOEL I, II OR Ill 

• Cuts manual production time by as 
much u 75%. 

• Dltwmints l•st tax quickly. 
• Saves input informttion on distt-.uto· 

lllltic trensftr of esantill informltion. 
• Bitch processing possible. 
• U•s IRS prescribed computer genwlted 

print OUtL 
• ftohibits bypisslng of I'TIIndltory entria 
• Accuracy eaured by triple chKk lo1it. 
• Entw only pwtinent lints- fest• than 

line by line. 
• Single line correction with eutoi'TIItic 

updlte of eucceeding totiiL 
• Professionelly used-nationelly edvtrti•d. 
• Owrllys lvtillble. 
• Requirts 2 disk drives & 48K. 

•BASIC TAX PACKAGE $165.00 • 
INCLUDES 1040, 1040A, 1040EZ 

AND SCHEDULES A&B 
OTHER SCHEDULES$35.00 EACH 

MANUAL $5.00 

MICftO-TAX • P.O. Bolt 4262. Mountain Vi- . CA 94040 
Call: (415) 884-2843 .-339 
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8159 El 
815 A C9 

8158 7 £ 
81 5C 87 
815 0 C8 
815£ P£13 
8161 C8 
8161 CD3311 
8164 23 
8165 18P4 

8167 DS 
Sl 68 CS 
8169 3EIP 
8168 CD3311 
816£ 112Ue 
8171 111218 
8174 ED81 
8176 CD5881 

8179 23 
817A 87 
8178 21F1 
817D 3£1£ 
817F CD331t 
8182 C1 
8183 01 
8184 C9 

8185 CDC911 
8188 liP 
8189 321543 
818C 21FD7F 
818P CD6781 

8192 11A97A 
8195 CD3144 
8198 281C 
819A CDC911 
8190 213181 
81AI CD5881 
81A3 C32D41 

81A6 CD2844 

81A9 21FD81 
81AC 11P757 
81AP 113311 
8182 EDIII 

8184 21PD7P 
8187 227752 
81BA 221654 
8180 223255 
81CI 229359 
81C3 22CB59 
81C6 22865D 
81C9 22166 3 
81CC 225263 
81Cl' 22DF66 
81D2 228469 
81D5 222 56£ 
8108 221A74 
8108 222874 

81DE 3EC3 
81 £1 32E85F 
81£3 329E7A 
81£6 32APSF 

81£9 21857F 
81EC 22E!ISP 
81EF 21CE7P 
81 F2 229P7A 
81F5 21EF7P 
81 F8 2281 5F 

8 l c'B AF 
81PC 32CI 52 

1 2491 
1 2511 
12511 I 

POP 
RET 

HL 

1 2521 !SINGLE LINE KESSIICE OUTPUT ROUTINE 
12531 I 
125 41 LOUT 
12551 
1 2561 
1 2571 
12581 
12591 
12611 
12611 
12621 ; 

LD 
OR 
RET 
CP 
RET 
CALL 
INC 
JR 

A, (BL) 
A 
z 
3 
I 
CBROUT 
HL 
LOUT 

1CET CHAR 
1IS IT I 1 
1IP Y!S THIN 
!OTHER TEJaiiiiATOR 
1IP YES THEN 
!DISPLAY IT 
1NEXT CHAR 
1UHTIL riiiiSHED 

12631 1NULTIPLE LINE MESSAGE OUTPUT ROUTINE 
12641 1 
12651 NSCOUT PUSH 
12661 PUSH 
12671 LD 
12681 CALL 
12691 NSCil LD 
12718 LD 
12711 LDIR 
12721 CALL 
12731 
12741 
127 51 
1 2761 
12171 
12781 
12791 
12811 
12811 
12821 1 

IIIC 
OR 
JR 
LD 
CALL 
POP 
POP 
RBT 

12831 , •••••••••• 

DE 
BC 
A1 15 
CHROUT 
DE,CURSOR 
BC,2 

LOUT 

BL 
A 
NI , IISCil 
A,14 
CHROUT 
BC 
DE 

12841 ; START OF THE JU.IN PROGRAII 
12BSI : ••••••••• 
12861 1 
12871 START 
12881 
12891 
12911 
12911 
12921 1 
12931 
12941 
12!151 
12961 
12971 
f2981 
12991 
13111 1 
13111 CONT 
13121 1 

CALL 
XOR 
LD 
LD 
CALL 

LD 
CALL 
JR 
CALL 
LD 
CALL 
JP 

CALL 

CLRSCN 
A 
(4315H) 1 11 
HL,MSC1 
MSCOUT 

DE,DCB 
LOAD 
I,COIIT 
CLRSCN 
HL 1 EIISC1 
LOUT 
OPSYS 

CLOSE 

1 SAVE REGISTERS 

!CURSOR Orr CODE 
!OUTPUT IT 
J~URR CURSOR STORACE 
t iiOVE ADDRESS 
1INTO CURSOR STORACE 
1DISPLAY 11SC LINE 
1"A" REC liAS TERII. CHAR 
1 PT AT NEXT SCREEII ADDR. 
1 EIID Or CONPLETE NSC 1 
1LOOP UNTIL riiiiSHED 
1CURSOR ON CHAR 
100 IT 
!RESTORE REGISTERS 

1 CLEAR DISPLAY 
1CLEAR "II" 
1DEBOC OPP 
; SICII 011 ltSC 
1DISPLAY IT 

1 PT AT SCJtiPSIT DCB 
1LOAD FILE 
1Ir HOT AVALI.ULE THEN 
1CLEAR DISPLAY 
1 HOT rouiiD IISC 
!DISPLAY IT 

1CLOSE riLE 

13131 !OVERLAY SCRIPSIT SIC. ON MIG WITH A MEW OlE 
13141 1 
13151 
13161 
13171 
13181 
13191 I 

LD 
LD 
LD 
LDIR 

13111 , •••••••••• 
13111 JPA~B SCRIPSIT 
13121 , •••••••••• 
13131 1 

BL,IIBG7 
DE,57P71 
BC,51 

1 PT AT MEW SICII 011 MIG 

JIIOVI INTO PLACI 

13141 JCBANGE LOCATION OP TXTaUP TO IIAU Jt0<M FOR SPOOLER 
13151 1 
13161 
13171 
13181 
131!11 
13211 
13211 
13221 
13231 
13241 
13 251 
13261 
1 3271 
13281 
1 3291 
13311 1 

LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 

BL,MSC1 
(52778) ,HL 
(54UH) ,BL 
(5532B),BL 
(59t3B),BL 
(59CBH) 1 BL 
(5DB6B) ,BL 
(63168) ,BL 
(63528) ,BL 
(66DPH),BL 
(U848),HL 
(U25H) ,HL 
(7 41AII) 1 HL 
(7428H ) ,IlL 

1 STAR'l' Or MEW TXTIIUP 

13311 ! INSERT LONC JUNP CODE FOR PA~H IN~ERTION INTO SCRIPSIT 
13321 1 
13331 
13341 
13351 
13361 
13371 I 

LD 
LD 
LD 
LD 

A,IC3H 
( 5PEIB) ,A 
(7At£H) ,A 
(5PAPII) ,A 

JLOIIC JIIP CODE 
1 PATCH UYIIOARD ROUTINE 
JUICDEJU.INE JtOUTIIIE 
JVlDEO UIIDERSCOJU: 

13381 1STORE PATCH ROUTINE ADDRESSES IN SCRIPSIT 
13391 1 
13411 
13411 
13421 
13431 
13441 
13458 
13461 1 
13471 
13481 
¥3491 

LD 
LD 
LD 
l .O 
LD 
LD 

X OJ\ 
LD 

11L,Jt£YIIOD 
(5P£tH), IIL 
HL,UICDRLN 
(7A9PH) ,HL 
HL,VUNDRL 
( 5FBIH ) ,HL 

" ( 52CIII), A 

13 ~11 ;PATCH PRI NTER I / O TO SPOOLER 
13 511 

1CLEAR "A" 
1HOP DI IIISTRUCTION 



MXIL MX ft 
MX 
all with Graftru 

1498 
559 
727 d 

I ·I 1l OKIDATA PRINTERS 
:
1 I NEC PRINitRS/COMPUTERS 

' SMITH CORONA TPl S 649. 

48K MODEL Ill $1795~ 
with two double sided drives $1995.00 

Includes a48K Model Ill with Two Tandon Disk Drives. 
Ready to pluc In &O. 

One Drive 48K Starter System $1595. 
Qptions For Our _$yshtms with Free lnstalla

00
tion 

Green CRT$19 HS2l2C$89 DOSPLUSlA$1 

NEWHARD DRIVE 
MODELIII $3295. 
Includes 
Drive,a 

713-474-7342 
713-480-6000 
MAIL ·P.O.IIOX 3011 KEMAH, TEXAS 77565 
DR VJSn' DUR SHDWROOM IN HOUSTON 

1&206 HICMORY KNOLL 
CLOSE TO JCHISON SPACE CENTER 

DEALERS COAST TO COAST 
COMPUTER KIT BOCA RATON FLORIDA 
KIT N COMPUTERS DACOMA WASHINGTON ~~I· I VERBATIM DISKETTES 

.. 1
1 
\wE sERVICE WHAT WE SELL! 

i \.·~-----------------
1 I ~ .... . -..... -...... ...._ 

fREE SliPPING 120DAY WARRANTY 



DECIPHER 
If you need to learn 
assembly language 
Without DECIPHER. you can write 
programs in assembly language. but 
you can 't read them - unless you 
memorize 3 or 4 hundred number 
codes. If you can 't read what others 
have written, learning becomes al­
most impossible. DECIPHER trans­
lates the number codes back to the 
o rig ina l -such as statements like 
CALL nnnn & JP nnnn (equivalent to 
Basic GOSUB & GOTO). DECIPHER 
also ha.s an extensive array of other 
features for testing, modifying. print ­
ing, 110 etc. 
for TRS-80 Model II w/64k $48 
ALDEYCO (513) 561-7671 
5725 Dragon Way 
Cincinnati , Ohio 45227 

MEMOREX 
ILDIBUDIICI 

WE WilL NOT BE UNDER­
SOI.Dit Clll Free {800)23~137 
for prices and information Dealer 
inquines invited and C O D 's 
accepted 

PROBRAM ANALYSES 
~~TURN ~ 

STOCK OPTION 
INVE&TINB 

.-DLES CALLS, PUTS, ~. IN 
AND OUT! CDW'IISSIONB, Rlac, COST 
OF ICIN!Y, DIVIDENOII. TAa.£8 NC) 

MAf'MI. ""INT&, STORES TO Dl-.c. 
INDEXED -._ A ~TE 8UIDI: 
TO CPTIOH INIIESTI ... "/C • VIllA. 
et:zs. IIENO FOR FME MOCKJRE. 
O~T I ONB-BO • BOX 471 

CONCORD, ~ 01742 
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Lulln/l I ,·onllnu~l 

81FF 21D47 B 
8212 11635 F 
8215 CD5381 
8218 1131'66 
821B CD 53 81 
821E 115166 
8211 CD5381 
8214 21DA7B 
8217 114452 
821A CD5381 
821D 11SE66 
8221 CD5381 
8223 112267 
8226 CD5381 
8229 1197 7A 
822C CD 53 81 

8221' 2 10178 
8232 116152 
8235 CD5381 

8238 2 1627P 
823B 229565 

823E CDC911 
8241 211181 
8244 CDSBBl 
8247 219181 
824A CD5B81 
824D CD4911 
8251 FEID 
8252 281E 
82 5 4 F E31 
8256 38&6 
82 58 FE34 
825A 31&2 
82 5C CD3311 
8251' 3 2D17B 
8262 21C87B 
8265 11A97A 
8268 CD1C44 
826B 21C97 A 
826E 1611 
8271 CD2144 
8273 C28182 
8276 381E 
8278 CD2844 
827B 21CB78 
8 27& 34 
827f 18E1 

82 81 r5 
8282 3EID 
8284 CD3311 
8287 Fl 
8288 P6CI 
828A CDI944 
828D 11A97A 
8291 CD2844 
8293 C32D41 

8296 21B581 
8299 CD588l 
829C 21C878 
829P CD588l 
82A2 21C68t 
82A5 CD5881 
82A8 CD4911 
82118 CD3311 
82AE FEID 
82BI 2BIA 
82B2 0631 
8284 38EC 
82B6 PEIA 
8288 31E8 
82BA 1812 
82BC 3£11 
82BE 32C97A 

82C1 21£181 
8 2C4 CD5881 
82C7 CD4911 
82CA CBAP 
82CC PE4E 
82CE C23P52 

8201 11A97A 
82D4 CD2C44 
82D7 C33E82 

8185 

13521 
1 3531 
13541 
13551 
13561 
13571 
1 3581 
1 3591 
13611 
136U 
13621 
13631 
13641 
13651 
13661 
13671 
1 3681 I 

LD 
LD 
CALL 
U> 
CALL 
LD 
CALL 
LD 
LD 
CALL 
LD 
CALL 
LD 
CALL 
LD 
CALL 

HL,IN 
DE,5F63H 
INSIIV 
DE,663FH 
INSIIV 
DE,665 1H 
INSIIV 
HL, OOT 
DE , 52448 
INSIIV 
DE,66SEH 
INSIIV 
DE, 67 22B 
INSIIV 
DE, 7 A97H 
INSIIV 

1PT AT STATUS I N INST . 
1PA'!'Cl! POINT 11 

1PATCI! POINT 1 2 

1PATC:H POI I<T 13 

; PT AT PRT OUT INST. 
; PATCH POI NT 14 

1PATCH POI NT IS 

1PATCH POINT 16 

1 PATCH POINT 11 

13691 1PATCB SCRIPSIT MERORY SIIE ROUTI NE 
13711 ' 
13711 
13721 
13731 

I 

LD 
LD 
CALL 

HL,MER 
DE,52618 
IRSIIV 

13741 
13751 
13761 
13171 
13781 

1PATCB SCRIPSIT END ROOTIKB 

' 
I 

LD 
LD 

13791 
13811 
13811 
13821 
13831 
13841 
13851 
13861 

, .•..•..... 
10N WI'nl THE , ..•....... 
I 
INPARM 

13871 
13881 
138 91 
13981 
13911 
13921 
13931 
13941 
13951 
13961 
13971 
13981 IN1 
113991 
14111 
14111 
14121 
14131 
14141 
14151 
14161 
14171 
14181 
14191 
14111 1 

CALL 
LD 
CALL 
LD 
CALL 
CALL 
CP 
JR 
CP 
J R 
CP 
JR 
CALL 
LD 
LD 
LD 
CALL 
LD 
LD 
CALL 
JP 
JR 
CALL 
LD 
INC 
JR 

HL, CSPOOL 
(65958) ,HL 

SHOW 

CLRSCN 
HL , MSC2+2 
LOOT 
HL,MSC3 
LOOT 
KEYIN 
ll 
Z,IN1 
'I' 
C,I NPARM 
• 4. 
NC,INPARM 
CHROUT 
(FNAME+9 ) ,A 
HL,FNAME 
DE,DCB 
PARSE 
HL,DISII:IO 
B,l 
lNIT 
NZ,ERROR 
C,NEW 
CLOSE 
HL , FNAME+3 
( HL) 
IN1 

14111 1 REPORT DISK I / 0 ERROR 
14121 1 
14131 ERROR 
14141 
14151 
14161 
14171 
14181 
14191 DONE 
14211 
14211 
14221 I 

PUSH 
LD 
CALL 
POP 
OR 
CALL 
LD 
CALL 
JP 

Af 
A, 1 3 
CHROOT 
Af 
IC I H 
ERROOT 
DE,DCB 
CLOSE 
OPSYS 

1PT AT MEN LIMIT INST. 
1 PATCH POINT 18 

1CLOSI SPOOL PILE 
1STORE IN "END" ROUTI NE 

1 CL!:AR SCREEN 
1 P ltOCRAM NAME 

1DRIVE t IISC 

1 GET RESPONSE 
1DEPAOLT ? 
1 I F YES THEN 
1CHECK RANCE 

1I F I N RANGE CONTINUE 
1DISPLAY SELECTI ON 
1STORE IN FILENAME 
1 PT AT FILENAME 
1 DCB STORAGE 
1KOVE INTO PLACE 
1DI SK I / 0 BUFFER 
1 LRL•2 56 
1INITIALIIE P I LE 
1If PROBLEM THEN 
1IF NEW FILE TH EN 
1ELSE CLOSE OLD FILE 
1PT AT F I LE VER I 
! UPDATE I T 
1TRY AGAIN FOR NEW FI LE 

1SAVE ERROR CODE 
1CR TO DI S PLAY 

1 RESTORE ERROR CODE 
1S80 RT ERROR IISG 

1PT AT DISK DCB 
1CLOSE FILE 
1BAC1t TO OS 

14231 1JUMP HERE WHEN NEW FILE IS CREATED 
14241 1 
14251 NEW 
14261 
14271 
14281 
14291 NEW1 
14311 
14311 
14321 
14331 
14341 
14351 
14361 
14371 
14381 
14391 
14411 NEW2 
14411 NEW) 
14421 
14431 
14441 
14451 
14461 
14471 
14481 
14491 1 
14511 
14511 
14521 
14531 ' 
usu' 
14551 

LD 
ChLL 
LD 
CALL 
LD 
CALL 
CALL 
CALL 
CP 
JR 
SOB 
JR 
CP 
JR 
JR 
LD 
LD 

LD 
CALL 
CALL 
RES 
CP 
JP 

LD 
CALL 
JP 

END 

RL,MSC4 
LOUT 
BL,PNAME 
LOUT 
HL,MSC5 
LOOT 
KEYIN 
CHROOT 
13 
Z,NEW2 
JIB 
C,NEW1 
tAB 
NC,NEWl 
NEW) 
A,1 
(DISUO) , A 

RL,MSC6 
LOUT 
KEYIN 
5 , A 
'N' 
NZ,WP 

DE,DCB 
ULL 
INPARM 

START 

1FILE CREATE MSC 

1PT AT PILE NAME 
1DISPLAY IT 
1 PT AT f OP COPYS KSC 

1INPUT 1-9 
1DISPLAY ANSWER 
1DEFAOLT ? 
1 If YES THEN 
1CBl LOWER BOORD 
1IF < 318 THEN ASK 
1CHK UPPER BOUND 
1IP > 398 THEN ASl 

1DEPALOT • 1 COPY 
1STORE f IN 
1DI SK I / O BOP 
1 CORRECT MSG 

1GET RESPONSE 
1CONV TO OC 
1ANSWER NO ? 

AGAIN 

AGAIN 

1If NOT EXECUTE SCRIPSIT 

1IF INCORRECT KILL PILE 

1CO ASK AGAI N 

IIIII TOTAL ERRORS 





ing tasks including incrementing and 
decrementing pointers and counters. It 
also polls a flag (Flag) to determine if 
the byte to be output is the number-of­
copies byte and if so, skips it. 

The other interface for the des pooler 
is the keyboard driver. Every time the 
keyboard is scanned for an input char­
acter, all other despooler housekeeping 
tasks are performed. During these 
times the spool file is read into the disk 
1/0 buffer if more characters are need­
ed for the printer. The abort function 
is also checked during each of the key­
board scan times. 

Getting the Programs to Work 

Type the source code provided into 
an editor/assembler. This makes it 
easy to relocate the despool program 
for your correct memory size. The de­
spooler should reside at the top of your 
memory, with the ORGs for the vari­
ous memory sizes shown in Listing 2. 
The spooler program must be assem­
bled at the origin location shown in 
Listing I regardless of memory size. 1 
used the filenames SSPOOLICMD for 
the spooler program and DESPOOLI 
CMD for the despooler program. I 
called it SSPOOL, for Scripsit Spool­
er, to distinguish it from NSPOOL, 

TEACH YOUR 
CHILDREN 

ALI'tlA-Our best seller. Enhanced with larger letters 
and three excercises. Alphabet recogniHon lor pre­
schoolers. 

ALPHA 11-More alphabet .. cercises. Find the dupli· 
cate letters; leiters before and after; put in alpha· 
betical order. 

SIGMA-Addil•on problems lor grades 1·3. 

SIGMA·EX-Add•tion problems lor the yoonger or 
slower learner. 

SIQMA-12- Addit•on. subtractfOn, multiplication 
dtvis•on Nine speed levels. T•me Jelt and total 
constantly d isplayed. 

SPf·L-Spelhng practice lor grades 2·4. 

Leeming tO Count M-y-A THREE PROGRAM 
SYSTEM THAT TEACHES THE IMPORTANT SKILL 
COUNTING MONEY. SUPERIOR GRAPHICS. 
BY THE SET ONLY.) 

Available on cassette only lor TRS-«1 Models I and Ill 
le.~ each. two IO< 112.00. lour lor 121.00 learning tO 
Count Money-111.15 

Add SI.OO lo Ioiii order for first class shrpmettl 

ze 
... ,. 

m 
....... ,,.._ ..... 
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which is a spooler I have also written to 
use with Basic and all other print 
sources that use the printer device con­
trol block for channeling of printer 
1/ 0. I will present this program in a fu-

ture article. The despooler presented in 
this article works with both spoolers. • 

Craig Lindley can be reached at P.O. 
Box 704, Colorado Springs, CO 80901. 

J841 
122C 
lllJ 
4121 
1161 
4511 
4116 
1509 
UCP 
U24 
4120 
UlC 
U36 
4149 

FD21 

1121 
FD28 
FD2C 
F02A 
1'041 IIPP 
1'042 1111 
1111 
1111 
FD46 81 

ron 51 
FD4P ID 
P051 II 

1112 
1112 
1112 
FD57 1111 

F059 46 
PD5F 13 

PDU 46 
iD'il 10 

1'071 46 
FDH: 13 

FD7P 41 
FD86 ID 

1'087 51 
FD95 ID 

FD96 2.\4941 
1'099 2253PO 
FD9C 2116PO 
FD9F 224941 

FDA2 2121FO 
FDA5 £5 
FDA6 1621 
F:>A8 3£21 
FDM 77 
POAB 23 
FDAC UPC 

FDAE 2159PD 
POBl CDCFU 
PDB4 El 

Program Listing 1. Dapooler 

11111 ,•·························~············ lflll 1*** PRINT SPOOLER UTILITY *** 
11121 1*** DESPOOLER Vl,l *** 
11131 1*** NOVEMBER 11, 1981 *** 
11141 1*** BY ••• 
11151 1*** CRAIG A, LINDLEY *** 
11111 , •••••••••••• ••••••••••••••••••••••••••• 
11171 1 
11181 , •••••••••• 
11191 1SYSTIM IOUATES 
11211 , •••••••••• 
11211 I 
11221 ARROWS EQU 
11231 ILIKI EQU 
11241 CBROUT EQU 
11251 CURSOR EQU 
11261 DELAY EQU 
11271 INT25 EQU 
11281 lEYDCB EQU 
11291 LINEIN EQU 
11311 LOUT EQU 
11311 OPEN EQU 
11321 OPSYS EQU 
11331 PARSE EQU 
11341 READ EQU 
11351 TOPMEM EQU 
11361 I 
11371 ORG 
11381 1 
11391 , •••••••••• 

3B41B 
122CH 

,lllJB 
4121H 
1161H 
4511H 
4116H 
1509H 
UCPH 
U24H 
412DH 
UlCH 
U36H 
4149H 

IFD21H 

11411 1 SYSTEII STORAGE LOCATIONS 
11411 
11421 
11431 
IIUI 
11451 
11461 
11471 

, ......... . 
I 
DCI 
EOf' 
ERN 
NRN 
BUPPTR 

11481 CHRCNT 
11491 COPYS 
11511 EOPCNT 
11511 FLAG 
11521 1 

DEPS 
EQU 
EQU 
EQU 
DEI'W 
DEI'W 
DEPS 
DEFS 
DEFB 

81531 FNANE DEPN 
11541 DEPB 
11551 DEFB 

I 
lEYDVR 
MEMSU 
SAv,-sJ: 
RECNtJII 
I 

DEPS 
DEPS 
DEFS 
DEPW 

, ......•... 
1 SYSTEII MESSAGES , ......... . 
I 
MSGl DBPM 

DEFB 

32 
DC8+8 
DCB+l2 
DCB+ll 
OISJI:IO 
I 
1 
1 
8 

'PRT1/ DAT' 
l3 
I 

2 
2 
2 

• 

'FILEr ' 
3 

!CURSOR ARROWS KEY ADDR 
1BLI~ ••• ROUTINE 
1CHAR OUT ROUTINE 
; CURSOR STORAGE 
1 ROM DELAY ROUTINE 
1 INTERRUPT TABLE ADDR 
111:EYBOARD DCB 
1RDM LINE INPUT ROUTINE 
1 DOS LINE OUT ROUTINE 
: OPEN DISl PILE 
1 REENTER DOS 
1 PAJtSE FILESPEC ROUTINE 
1READ DISK FILE 
; DOS TOP 01' MDI PTR 

!fiLESPEC STORAGE 
1EOP STORAGE I~ OCB 
1END REC, NUMBER IN DCB 
1NEXT REC. NUMBER IN DCB 
:POINTER TO DATA BUFFER 
:BUFFER CHAR COUNT 
1 t OF COPIES STORAGE 
1 EOP SEC"l''R BYTE COUNT 
1 1ST CHAR OP PILE FLAG 

:DEFAULT FILESPEC 

JII:EYIOARD DVR STORAGE 
1TRU£ MEN SIZE STORAGE 
1 INTERRUPT TASK STORAGE 
1CURRENT SECTOR RECORD 

11561 
11571 
11581 
11591 
11611 
11611 
11621 
11631 
11641 
11651 
11661 
11671 
11681 1 
11691 MSG2 
81711 

DEI'JI 
DEFB 

'PILE NOT FOUND I' 
13 

11711 1 
11721 MSGJ 
81731 
11741 1 
11751 MSG4 
81761 
11771 1 
11781 MSG5 
11791 
11811 1 

DBPM 
DEFI 

DEPM 
DEFI 

DBI'JI 
DEFB 

11811 , •••••••••• 

'PILE COPIESr ' 
3 

'ABORTED' 
13 

'PRINT COMPLETE' 
13 

11821 :START OP THE MAIN PROG~ 
11831 , •••••••••• 
11841 1 
18851 START 
11861 
11871 
11881 
11891 1 
11911 ASl 
11911 
11921 
11931 
11941 FILL 
11951 
11961 
11971 1 
lUll 
11991 
11111 

LD 
LD 
LD 
LD 

LD 
PUSH 
LD 
LD 
LD 
INC 
DJNZ 

LD 
CALL 
POP 

HL, (TOPMEM) 
(MEMSU) ,HL 
HL,DC&-11 
(TOPMEM) ,HI. 

HL,DCB 
HL 
11,32 
A,21H 
(HL) ,A 
HL 
PILL 

HL,MSG1 
LOUT 
HL 

:GET TRUE TOP Or MEM 
1STORE FOR LATER 
1 MEMORY PROTECT LIMIT 
1 DOS TOP 01' MEM PTR 

1PT ~T I NPUT l UPFER 
1 SAVE ADDRESS 
1STORE 32 
:SPACE CODES FOR DCB 
1 STORE SPACE 

1DO ALL 32 

1SIGN ON MSG 
1DISPLAY MSG 
:RESTORE BUF ADDRESS 



Listilfl 1 C'Oiflillwd 

PDB5 1621 
PDll7 CDD915 
PDBA 78 
PDllll ll7 
PDBC 211C 

PDll£ 1147PD 
PDC1 Ell 
PDC2 £5 
PDCJ CD1C44 
P'DC6 El 
PDC7 CDCPU 

PDCA 2111rr 
PDCD 1121PD 
PDDI lUI 
PDD2 CD2444 
PDD5 211r 
PDD7 2161P'D 
PDDA CDCPU 
PDDD 2A53PD 
PD£1 224!141 
PDEJ C32D41 

P'D£6 217lfD 
rou c:ocru 
FDEC 1121rD 
FDEf CD3644 
FDF2 3AIIP'f 
rDr5 3244FD 
PDP'I C631 
PDP'A CD3311 

PDfD 211111 
FEID 222ArD 

r£13 P'l 
FEU 2A1145 
F£117 2255FD 
PEIA 2128PE 
PEID 2UI45 
P£11 lA28FD 
FEll 3245PD 
FE16 2Al641 
FE19 2251FD 
FElC 228BrE 
PElF 2163PE 
FE22 221641 
F£25 FB 
FE26 1188 

F£28 2AI'E 

PE2A F5 
FE2ll £5 
Fll2C DD£5 
P£2£ DD2146PD 
P£32 JA£837 
PElS Cli7P 
f'£37 2125 
F£39 2A42fD 
rue 7D 
PEJD 84 
FE)£ 211£ 
P£41 28 
P£41 2242fD 
P£44 2A41PD 
P£47 7li: 
PUB DDCIIIIU 
PUC 2813 
r£4£ 32£837 
r£51 DDCliiiC6 
r£55 rEID 
P£57 CC2CI2 
f'E5A 23 
F£58 2241PD 
PBS£ DDBl 
P£61 El 
PEU rl 
r£62 C9 

r£63 3A4138 
nu nu 
r£68 2119 

11111 
11121 
11131 
11141 
11151 
11161 1 

LD 
CALL 
LD 
OR 
JR 

8,32 
LINE IN 
A,B 
A 
NI,DOPEII 

11171 1USE DEFAULT FILESPEC 
11181 I 
11191 
11111 
11111 
11121 
11131 
11141 

I 

LD 
EX 
PUSH 
CALL 
POP 
CALL 

, ......•... IUS I 
11161 
11171 
11181 
11191 
11211 
11211 
11221 
11231 
11241 
11251 
11261 
11271 
11281 
UUI DOS 
11311 1 

1 OPEN THE SPOOL , •......... 
I 
DO PEN LD 

LD 
LD 
CALL 
JR 
LD 
CALL 
LD 
LD 
JP 

11311 , •••••••••• 

DE,FNME 
DE,HL 
HL 
PARSE 
HL 
LOOT 

FILE 

HL,DI SIIO 
DE,DCB 
8,1 
OPEN 
I,CONT 
Hl. ,IISG2 
LOOT 
HL, (MEMSII) 
(TOPttEM) , HL 
OPSYS 

11321 1LIKI UP INTERRUPT HANDLER 
11331 , •••••••••• 
11341 I 
11351 COIIT 
11361 
11371 
11381 
11391 
11411 
11411 
11421 
11431 
11441 
11451 
11461 I 
11471 
11481 
11491 
11511 
11Sll 
11521 
11Sll 
11541 
11551 
11561 
11571 
11581 
11591 
11611 
11611 
11621 I 

LD 
CALL 
LD 
CALL 
LD 
LD 
ADD 
CALL 

LD 
LD 

DI 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
EI 
JR 

11631 , •••••••••• 

HL,MSG) 
LOUT 
DE,DCB 
READ 
A, (DISIIO) 
(COPYS),A 
A,JIH 
CHROU'l' 

HL,I 
(IIRN),HL 

HL.( INT25 ) 
(SAVTSII:),HL 
HL,PRTINT 
(INT25) ,HL 
A, (EOP) 
(EOPCNT) ,A 
HL, (II:EYDCB) 
(IEYDVR) ,HL 
(II:EY+l),HL 
HL,NEWDVR 
(IEYDCB) ,HL 

DOS 

11641 !INTERRUPT HANDLER ROUTINE 
lli51 , •••••••••• 
11661 • 
11671 PRTINT DEPW 
llf; 81 
11691 HANDLR PUSH 
11711 PUSH 
11711 P~SH 
11721 LD 
11731 LD 
11741 lilT 
11751 JR 
11761 LD 
11771 LD 
11781 OR 
11791 JR 
11811 DEC 
11811 LD 
11821 LD 
11831 LD 
11841 lilT 
11851 JR 
11861 LD 
11871 SliP SET 
11881 CP 
11891 CALL 
11911 INC 
11911 LD , 
11921 DONE POP 
11931 POP 
11941 POP 
11951 RET 

I , ......... . 

HANDLR 

AP 
HL 
IX 
IX,FLAG 
A, (37E8H) 
7,A 
NI,DONE 
HL, (CHRCNT) 
A, L 
H 
I,DONE 
RL 
(CHRCNT),HL 
HL, (BUPPTR) 
A, (HL) 
I, (IX) 
I,SIIP 
(37£88) ,A 
I,(IX) 
13 
I,BLIR 
HL 
(BUPPTR) ,HL 
IX 
HL ..., 

11961 
11971 
11981 
11991 
12111 
12111 
12121 
12131 

1 LID TO IEYIIOAJUl SCAN , ......... . 
I 
NEWDVR LD 

CP 
JR 

A, (ARRO';IS) 
61H 
NI,NEWl 

.-SH Llal of Adllertl..,a on Pa~ 45 I 

132 CHAR MAX FILESPEC 
;GET FILESPEC 
1GET INPUT LENGTH 
1USER FILESPEC 7 
1 IF YES THEil 

1PT AT DEFAULT SPEC 

1PT AT PNME 
1MOVE SPEC I NTO DCB 

1DISPLAY DEFAULT 

1DISI I / 0 BUFFER 
1PT AT DCB 
1LRL•I 
10PEN SPOOL PILE 
1 IP ALLRIGHT THEN 
1DISI ERROR MSG 
1DISPLAY IT 
1GET PULL MEMORY SIZE 
1 STORE POR DOS 
1BACI TO DOS 

1COPIES MSG 

1POINT AT DCB 
;READ 1ST RECORD FOR 
1 POR COPY COUNT 
1STORE t IN MEMORY 
1 CONVERT TO ASCI I 
! DISPLAY 
1AND DISPLAY 
;REWIND FILE DCB 
1 STORE IN DCB 

; DISABLE INTERRUPTS 
rGET TABLE DATA 
1AIID SAVE 
!POINTER TO PRT ROUTINE 
1 INTO INTERRUPT TABLE 
1 EOP BYTE COUNT FROM DCB 
rSTORE IN MEMORY 
1GET lEY DVR ADDR 
1STORE IN MEMORY 
1 STORE FOR JUMP 
;lEY SCAN ROUTINE 
!INTO DCB 
1 INTERRUPTS 011 
1 BACI TO DOS WITH 
1 I NTERRUPT TASI ENABLED 

1POINTER TO I NTERRUPT 
;HANDLER 
;SAVE REGS 

1 PT AT 1ST CHAR FLAG 
1 READ PRT STATUS 
;ROY 7 
1 IF NOT THEN 
;GET CHAR COUNT 
;TEST FOR ZERO 

1 IP ZERO THEN 
1 DEC CHAR COUNT 
1 STORE NEW COUNT 
1GET CHAR ADDRESS 
1GET CHAR 
11 OP COPYS BYTE 7 
1IP YES THEN 
;OUTPUT TO PRINTER 
;SET FLAG 
1DATA • CR 7 
;BLINI ••• 
;BUMP PTR 
1 S':'ORE NEW PTR 
1 RESTORE REGS 

!ADDRESS or <- AND - > 
I MI\MtlAL ABORT 7 
;IF NOT THEN 

Lutmg } contmun 

EARLY 
GAMES 

FOI YOUNG CHILDMN 
Nine educational and entertaining 
games controlled by a single pro­
gram. Even very young children can 
select a game. play it, and select a 
different game ... ALL BY THEMSELVES! 

• PICTURE MENU GIVES CHILDREN 
CONTROL 

• MATCH NUMBERS AND LEnERS 
• COUNT COLORFUL BLOCKS 
• ADD AND SUBTRACT STACKS OF 

BLOCKS 
• LEARN THE ALPHABET 
• PRACTICE SPELLING NAMES 
• COMPARE SHAPES 
• DRAW AND SAVE COLORFUL PIC-

TURES 

The large numbers and leffers 1111 the 
screen with color. Children enter 
single key stroke responses and get 
Immediate visual and musica l feed­
back. Hints are provided when ap­
propriate . Beyond just teaching 
children basic skills, EARLY GAMES 
makes them feel comfortable as they 
control the computer. Designed for 
chi ldren ages 2'/z to 6 years old. 

EARLY GAMES offers the chil d a 
diverse selec tion of activ ities which 
stimulate the process of problem 
solving as well as foster individual 
creativity. 

Pamela Bach. Director 
Youth World Day Care Center 

I took EARLY GAMES home for my kids 
and they really liked it! It held their at· 
tentlon and they learned from It! 

Jeanneffe Fritze 
Computer Saleswoman 

EARLY GAMES can help children 
learn new concepts. information. 
and skills and also introduce them to 
the joys and benefits of home com­
puters. 

Peter Clark. faculty 
Institute of Child Development 

University of Minnesota 

All nine games !Of $29.95 
(Minn~nota residents add 5'%. sales tax) 

IBM Penonal Computer, 
Apple II Plus 

TRS-80 Color Computer 161< Disk or Cossette 
Modell and Ill 321< Disk or 161< Cossette 

VISA/MasterCard 

L~~ TOOLS InC 
educational software 

Suite 140E 
Shelard Plaza North 

Minneapolis, MN 55426 
1-&0Q-328-1223 

M1nnesoto resid e nts call. 

612-544-4720 ..- 402 
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CANADIANS 
NOW IN STOCK 

ADVENTURE INTERNATIONAL 
ACORN SOFTWARE 

APPARAT INC. 
BIG FIVE 

COMPUTERWARE 
EPSON PRINTERS 

INSTANT SOFTWARE 
MARK DATA 

MEDSYSTEMS 
FANTASTIC SOFTWARE 

SPECTRAL 
WORD PROCESSORS 

BOOKS 
DISK DRIVES 
DISKETTES 

LOWER CASE MOD- MOO 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 

TSH 2X6 

..- 181 

First in 
Its Class 

and 
looking 

for 
Work. 

TRs-80 Modell, II, Ill 

Five multiple reg ression procedures 
(including stepwise. backward elimination. 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, disc rete 
probability 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: 

Quan' Bynema 
P.O. Box 628 

Charleston, S.C. 29402 
803-571-2825 

S.C. residents add 4% sales tax 
Overseas orders add $7 for shipping 
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LutlnJl 1 ,·onrmuM 

FE6A 21C83F 
F£60 222141 
FE78 217FFO 
F£73 COCFU 
F£76 CDB4FE 
FE7 9 CS 
FE7A 811188 
F£70 r.t>6800 
F£88 C1 
FE81 AF 
FE82 C9 

F£83 
F£86 
FE87 
FE88 
FE8A 

2A4 2FO 
70 
B4 
2813 
C31881 

F£80 1128!'0 
FE98 CD36U 
F£93 2841 

F£95 
FE97 
FE99 
FE9C 
FE90 
FE9f 
FEA2 
FEliS 
FEA8 
FEAB 
FEAE 

FEBI 
FEB3 
FEB4 
FEBS 
F£88 
FEBB 
FEBE 
FEC1 
FEC4 
FEC7 
FECA 
FECO 
FED I 
FE03 
F£04 

FEDS 
FE08 
FEDB 
FEOE 
FE£2 
FEEl 

FEES 
FEE8 
FEE9 
FEEB 
FEE£ 

FEFI 
FEF1 
FEF4 
FEF7 
FEFA 

FFU 

FF'II 

FD96 

FE1C 
2117 
2144FO 
35 
2811 
211111 
222AFO 
2257FO 
3A28FO 
3245FO 
18DA 

218AFE 
ES 
Fl 
2A55FO 
221145 
2A51FD 
221641 
2A53FO 
224941 
21CI3F 
222848 
2187FD 
COCF44 
FB 
C9 

2118FF 
22UF'O 
2A57FO 
EDSB2CFO 
OF 
2118 

3A4 5F'D 
6F 
2611 
2242FO 
189A 

23 
2257FD 
211111 
2242FO 
188E 

82141 
82151 
82868 
12178 
82188 
82190 
12118 
82118 
821 28 
82131 
12141 
12158 I 

LD 
LO 
LO 
CALL 
CALL 
PUSH 
LO 
CALL 
POP 
XOR 
RET 

82168 , •••••••••• 

HL , lFCIH 
(CURSOR ) ,HL 
HL,MSG4 
LOUT 
OISCON 
BC 
BC ,I 
DELAY 
BC 
A 

82171 ;JUMP HERE IF NOT MAN UAL ABORT 
12188 , •••••••••• 
82198 1 
82218 NEW1 
12211 
82228 
12238 
0 2241 KEY 
02258 

LO 
LO 
OR 
JR 
JP 

12268 :••········ 

HL, ( CHRCNT) 
A, L 
H 
Z, RDISK 
S- $ 

8 2278 ;READ DISK RECORD 
12281 , ••••• • •••• 
82298 
82318 RDISK LD 
12311 CALL 
82328 JR 
12338 I 
82341 , •••••••••• 

OE,OCB 
READ 
Z,ROK 

82351 ;CHECK FOR MULTIPLE COPIES 
12361 , •••••••••• 
12371 I 
82381 
12398 
82411 
12411 
12421 
12431 
12441 
12451 
12461 
12471 
12481 
12491 I 

CP 
J R 
LO 
DEC 
JR 
LO 
LO 
LO 
LO 
LO 
JR 

82511 , •••••••••• 

1CH 
NZ ,ABORT 
HL,COPYS 
(HL ) 
Z,ABORT 
HL, I 
(NRN) ,HL 
(RECNOM) , HL 
A, (EOF) 
(EOFCNT) ,A 
KEY 

POS CUROSR ON LAST 
LI NE 
ABORT MSG 
DISPLAY MSG 
DISCONNECT fROM OS 
SAVE REG 
DELAY COUNT 

; GET CHAR COUNT 
1 TEST FOR ZERO 

;IF ZERO - READ DI SK 
;TO NORMAL KEY ROUTINE 

;PT AT DCB 
; READ RECORD 
;lP ALLRIGHT THE~ 

;EOF ERROR CODE 7 
1 I F NOT - REAL PROBLEM 
;PT AT I OF COPIES 
:-1 
1IF ALL DONE THEN 
; PREPARE TO REWIND 
;FILE TO BEGINNING 
: CURRENT SEC RECORD • I 
: GET EOF COUNT 

12511 ;IF ERROR OR FINISHED - DISCONNECT EVERYTHING 
12521 :••···· · ··· 
12531 1 
12541 ABORT LO 
12551 PUSH 
12561 DISCON OI 
82571 LO 
12581 LO 
12591 LO 
12611 LO 
82611 LO 
82621 LD 
12631 LO 
126 41 LO 
126 58 LO 
82668 CALL 
82671 EI 
12681 RET 
826 91 1 
82781 , •••••••••• 

HL,KEY 
HL 

HL , (SAVTSK) 
( INT2S ) ,HL 
BL , (KEYDVR) 
(KE YDCB) , BL 
HL , ( MEMSIZ ) 
(TOPMEII ) ,HL 
HL,3FC88 
(CURSOR) , HL 
HL,MSGS 
LOUT 

;CONT ADOR ON STACK 

;DISABLE INTERRUPTS 
;GET INTERRUPT TASK 
; BACK I NTO OS 
;NORM KEY DRIVER 
1 I NTO OCB 
;GET TRUE MEM SI ZE 
1 STORE FOR DOS 
1 POS CURSOR ON LAST 
;LINE 
;COMPLETE MSG 
;DISPLAY MSG 
1 INTERRUPTS ON 

82718 ;READ OK SET UP CHRCNT AND RETURN 
12721 , •••••••••• 
12131 I 
12741 ROK 
12751 
12761 
12771 
12781 
82791 
12811 

LO 
LO 
LO 
LO 
RST 
JR 

12811 , •••••••••• 

HL ,DISKIO 
( BUFPTR) , HL 
HL, ( RECNUM) 
DE , ( ERN) 
188 
NZ,MORE 

;PT AT DISK BUFFER 
;RESET PTR TO BUFFER 
1 CURRENT REC I 
1 MAX RECORD I 
;ARE THEY EQUAL ? 
;IF NOT EOF THEN 

12821 ;If SECTOR IS ZERO USE EOF COUNT NOT 256 
12831 , •••••••••• 
12841 
12851 
12861 
12878 
12888 
82898 
12988 1 

LO 
LO 
LO 
LO 
JR 

82911 , •••••••••• 

A, (EOFCNT) 
L,A 
H,l 
(CHRCNT ) ,BL 
KEY 

82928 ;NORMAL 256 BYTE SECTOR COUNT 
12931 , •••• •••••• 
12941 1 
12958 MORE 
82961 
82971 
12981 
12991 
13118 1 
83118 
83128 : 

INC 
LO 
LO 
LO 
JR 

ORG 

13838 DISKIO EOU 
83141 1 
13158 END 

HL 
(RECNUM) ,HL 
HL,256 
(CHRCNT) ,HL 
KEY 

IFFIIH 

START 

;GET EOF BYTE COUNT 
1 INTO HL 

;STORE FOR CHRCNT 

; INC SECTOR COUNT 
;STORE UPDATED VALUE 
;SECTOR DATA CHAR COUNT 
;STORE FOR CHRCNT 
;EXIT 

18188 TOTAL ERRORS 



........... , ESTATE PLANNING MODEL _____ , 
SAVE TIME AND MONEY 
by using your TRS-80 * Model II, 64 K computer 
for professional estate analysis. 

tr Marital Deduction Fonnula Analysis Reports 
analyze six formula bequests for both husband 
and wife for both orders of death. 

-t1 Estate Tax Return Report computerizes estate 
tax planning for decedents' estates. 

u Client-Ready Reports printed. 

tr State (Ohio) and Federal Taxes computed. 

-t1 Free Updates to reflect legislative changes 
for one year. 

-t1 Sold and maintained by author: an attorney 
and estate planning professional. 

-t1 ALREADY REVISED to comply with 1981 
TAX REDUCTION ACT. 

DC/CMD 
DISK CAT A LOGUE 

Finally, after more tha n nine 
months. of development. a 
universal diskette management 
system. A software package 
des1gned to keep track of all of 
your diskettes and prog rams 

-$39.95 __ 
Contains ... 

• Quick sort routine lor sorting by 
program name. or program ex · 
tension. or disk number. or a 
combination ol inter·woven sorts. 

• 255 Disk / 51 0 side ~torage capac· 
ity per data file. 

~ YES, please send me more information on the 
Estate Planning Model. 

• Virtually unlimited printing and 
data access parameters. 

• Pays lor itsell the first week. 
(TRS MODELS I & Ill Only) 

Name ________________________________________ _ 

Name of Firm ___________ _______ _ I :di I,, ,:,:~,T~~5 
Street - ---------------------------------------
City _________ State __ Zip _ ________ _ 

P & P CORPORATION 
Mail to: Beard Software Development Co. 

59 Skyline Avenue 
Canfield. Ohio 44406 • TRS·I:Il IS a tradematl< ot Tandy RadiO Shack. 

PO Bo~ 362 • HADDONFIELD. N J 08033 

~:tt-FREE 800-257-6170 
rn New Je rsev 609-428-3900 

COMPUTER KITS- FROM $69.95 
lNW SEMI· KITS can save you hundreds of dollars. By obtaining your own parts at the lowest 
possible cost and aasemblir>Q the lNW SEMI-KITS, you can have the most highly acclaimed 
microcomputer in the onduslry- the lNWSO. The lNW SEMI-KITS are aHordable modules. You 
can start with a modest cassette system and expand to alull4 Mhz TR&80 compatible system w ith 
5 or 8 inc h double density disks and color at any lime. 
A. lNWSO CPU- M ade of h!Qh quality FR4 glass ePOxy double sided circu1t material. with plated­
through holes and gold edge connector. It is fully solder· masked and silk screened Here are just 
som e ol t he ou tstanding features you wi ll have when your . lNWSO CPU board is fully assembled: 
• 16K RAM • Color and black and wh1te v1deo • 480 x 192 high resolullon graphics • 64 and 80 
column video • 4 Mhz Z80A CPU • Upper and tower case d1splay • 500 and t 000 baud cassette 
1/0-1811.115 
B. SYSTEM EXPANSION- Expand the lNWSO computer board. TR&-80 and PMC·80 computer 
w1th the following features: • 32K memory • Serial RS232C and 20Ma port • Real t1me clock • 
Parallel printer port • 5 1nc h Slr>Qie density d1sk controller • Expansion bus (screen printer POrt) • 
On board power supply • Solder·masked and si lk screened legend- 1611.115 (t in plated contacts) -
184.115 (gold p lated contacts) 
C. KEYBOARD- 74 key expanded professional keyboard- Includes t 2 key numenc keypad. Fully 
assembled and tested.- IH.II5 
D. COMPUTER CASE- This stylish instrument·qual~y sohd steel case and hardware k1t g1ves your 
lNWSO that professional factory-built appearance. - 184.115 Add $ 12.00 lor shipping. 
E. SYSTEM EXPANSION CASE- This stylish instrument·quahty solid steel case and hardware k it 
gives your SYSTEM EXPANSION interface that proleaaional l actory-buitt appearance. - 1511.115 
Add S t 0 .00 l or shipping. 
F . lNWSO CPU- HARD TO FIND PARTS KIT- 182.00 
G. lNW80 VIDEO- HARD TO FIND PARTS KIT - 131 .00 
H. SYSTEM EXPANSION - HARD TO FIND PARTS KIT- 127.50 
I . lEVEl II ROM set. (6 chip set)- 1120.00 

VISA and MHtar<:ard accepted. Add 53.00 tor sh1pp1ng plus S 1.00 lor each addit ional 1tem. All 
Shipments v1a UPS sur1ace. Add S2.00 for U.S Mail. Sh1pments outside cont1nental US: funds must 
be U.S. dollars. Suthc1ent sh1pp1ng costs must be 1ncluded w1th payment. 

ORO£RS & INFORMATION- (714) 544·5744 
SERVICE- (714) 64HI850 

LNW Research Corp 
2620 \VAL UT Tustin. CA. 92680 
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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. 
Epson 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 Wes tern 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 resolutiC'n graphics 
than GRAFI'RAX-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 

..-SH Usr of Adv•rtisers on Page 451 

" In my judgment, 
this is the 
best printer 
you can buy." 

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 simplicity, 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) is over five million lines. 

The whole package is neatly wrapped in a 
rugged plastic injec tion-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 serious comparison shopping. Thetj 
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 doesn'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 logical choice. Epson . 
And that's the truth . 

Your next printer. 

EPSON 
EPSC>f\J AMERICA I INC. ..-97 

COMPUTER PRODUCTS DIVISION 

3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140 
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_lffiL ____ IT __ Y ______________________________________ _,,~~JI 

A Matter of Compatibility 
by Art Huston 

Make your program submissions to 80 Micro 
compatible with other sytems with this short 
routine. Your readers will appreciate it. 

Imagine the frustration of a flrst-time 
reader who types in a long program on­
ly to come up with an undefmed user 
function or Level III error. Maybe the 
author states, "I have a 16K Model I, 
but this program can easily be changed 
to work on a 48K Model III with 
disks." But he doesn' t explain further, 
because he doesn't have the machine to 
test the change. 

The Problem 

This occurs most often when the pro­
gram is written in Basic with machine­
language routines read from data state­
ments and POKEd into RAM. All too 
often the author only makes provisions 
for the program run under his system. 

For example, let's say an author has a 
16K, Level II Model I and he POKEs a 
routine into high RAM. For a 68-byte 
routine, he would probably choose to 
POKE the routine in starting at 32700 

19 REM ** UNIPOKE ** 

and ending at 32767: 

10 FOR X = 32700 TO 32767:READ Y:POKE 
X,Y:NEXT 

Then he would tell the Basic interpreter 
what address to branch to when en­
countering a USR statement. He would 
do this by POKEing the address into 
16526 and 16527: 

20 X= 32700:X2 = X/ 2S6:XI =X- X2"2S6: 
POKE16S26,XI:POKE16S27,X2 

Later in the program he would have a 
line that would call the machine-lan­
guage routine: 

100 X= USR(O) 

If a relative newcomer to computers 
tries to use this program on a 48K 
Model III under Disk Basic, he will 

20 INYUT"Nu~ber of bytes to POKE";NB 
39 Z2•PEEK(l6561)+256*PEEK(l6562) 'Z2•last byte Basic will use 
48 Zl•Z2-NB+l'Zl•beginning POKE location 
59 Z•Zl-l:Z4•INT(Z/256) : Z3•Z-Z4*256:POKE1656l,Z3:POKE16562,Z4: 

'last byte used by Basic is one below start of routine 
69 FOR Z•Zl TO Z2:READ ZZ : POKE Z+(Z>32767)*65536,ZZ : NEXT 

'POKE in the routine 
78 IFPEEK ( l6396)•201THEN90 'Test for Cassette Basic 
89 DEFUSR•Zl+(Zl >32767)*65536:GOT0109 'Entry to USR for disk 
90 Z4•INT(Zl/256 ) : Z3•Zl-256*Z4:POKE16526,Z3:POKE16527,Z4 

'Entry to Use r for cassette 
lU CLEAR59: 

'Clear string space. ROM routine corrects amt. of t1EM 
and string storage to agree with 16561,16562 

llB '****Here Begins the Rest of the program **** 

Program Listing I 
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meet up with only frustration and prob­
ably give up. 

When he runs the program, it will 
quickly crash with a UL or syntax error. 
A listing of the program shows that 
some of the lines are pure gibberish, 
whereas before the run they were per­
fectly normal. What happened? 

Our newcomer is unaware that Disk 
Basic takes up space in memory. A pro­
gram that loads in at 17129 under Level 
II (17385 for Model III) loads in at 
around 28000 under Disk Basic. When 
it POKEs a r:outine in at 32000, it over­
writes itself. The result is a scrambled 
listing. 

The new reader perseveres. He sum­
mons a friend and between them they 
manage to move the POKE routine into 
high memory for 48K. Line 10 now 
reads: 

10 FOR X=6S468 TO 6SS3S:READ Y:POKE 
X,Y:NEXT 

When the program is run again, the 
screen says, "Overflow error in 10." 
The user begins to pull his hair out. 

His friend says, " When you POKE 
above 32767, you have to subtract 
65536 from the location you're POKE­
ing." After much trial and error they 
come up with: 

10 FORX =6S468 TO 6SS3S:READ Y:POKE 
X-6SS36,Y:NEXT 

This seems to work just fine, and 
hope begins to dawn for our computer 
neophyte. Then, suddenly, the comput­
er reports an undefmed user function in 
100. Faced with this ultimate insult, our 
user gives up. 

How is our would-be computerist 
to know that a DEFUSR is all that's 
needed? He only needs to tell the Basic 
interpreter where the routine is located 



If you're tired of playing 
games with your TRS-80 ... 

- - -

Turn it into a higb ~--..---....J 
power computer! 
Now you can give full CP/M 
capabilitites to your TRS-80. 

Announcing the new 
Compactor family from 
Hurricane Laboratories. We know 
limitations are a reality but we put 
on our thinking caps and did 
something about it. The new 
Compactor II (112K) gives CP/M 
2.2 capabilities to the Model III 

without altering the TRSDOS and 
TRS-Basic environment. It's fast, 
it's easy to install and needs no 
extra hardware. The Compact IV 
enhances the video display to 80 x 
24. in short, Compactors make 
your Model III an intelligent and 
powerful computer. So why not 
quit playing games and put that 
TRS-80 to work! It's as simple as 
saying, " ... Compactors by 
Hurricane Labs." 

30-day money-back guarantee on 
Compactor II if not totally satisfied. 

.-185 
, 

HURRICANE 5149 MOORPARK AVENUE, SUITE 105 
boratones Inc 

1M 

,.. See List ot Ad'Jerllsers on Page 4S r 

Wrillt to us or ask your TRS-80 dealer for all !be facts 
about the new Compactor Family from Hurricane Lebs. 

SAN JOSE, CALIFORNIA • (408) 257-8676 
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and the program will run correctly: 

20 DEFUSR = 65468 - 65536 

Let's be kind to this individual and 
try to ease his way into programming. 
After all, POKEs, PEEKs, and 
DEFUSRs are advanced stuff that he 
won' t use for years. The key to helping 
him is to make the programs as compat­
ible as possible. 

A Routine for AU Systems 

A routine that would work with 16K, 
32K. or 48K, disk or cassette, Model I 
or Model III would end the beginner' s 
frustration. Such a routine would check 
for the top of memory and POKE the 
routine in. Then it would check for a 
disk or cassette system and do a 
DEFUSR or POKE the correct address 
in. Last, it would reset memory size to 
protect the machine-language routine. 

To do these tasks we need the follow­
ing information: 
• Locations 16561 and 16562 point at 
the highest memory location usable by 
Basic on both the Model I and Model 
III. Changing these locations is equiva­
lent to setting the memory size. 
e IF PEEK(l6396) = 201 then cassette 
Basic is in operation, else we are in Disk 
Basic. 
• Cassette Basic on the Model I and III 
POKEs the starting address of the ma­
chine-language routine into 16526 and 
16527. 
• Disk Basic on the Model I and III 
uses a DEFUSR statement to determine 
the start of the machine-language 
routine. 

Program Listing I, UNIPOKE, is a 
routine to do all the above. Program 
Listing 2 is a compressed version, and 
Listing 3 demonstrates how it works. If 
you use UNIPOKE to POKE in your 
machine language, there should be no 
problems with DEFUSRs or moving 
POKEs higher or lower. 

In Listing I, line 20 is a dummy line 
that you should take out of your pro­
grams. It simply asks for the number of 
bytes you wish to POKE into memory. 
!n your programs you should set NB 
._qual to the number of bytes in your 
machine-language routine. 

Line 30 sets Z2 equal to the highest 
location usable by Basic. Line 40 sets Z I 
equal to the address at which to begin 
POKEing. Z2 will be the last location. 

!.:1 line 50, Z is set equal to one byte 
be!ow the routine. Then the value of Z 
is POKEd into 16561 and 16562. These 
\ocations tel\ Basic the highest location 
it can use and protect the machine-lan­
guage routine from being overwritten . 
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10 REM ** UNIPOKE compressed vers i on ** 
20 INPUT"Number of bytes to POKE";NB 
3 0 Z2=PEEK ( 16 561) +256 *PEEK ( 16 56 2) : Z 1 = Z2- NB+ 1: Z= Zl-1: Z4•INT ( Z/ 256 
) :Z3 • Z-Z 4*256:POKE16561, Z3 : POKE16 562, Z4:FORZ•Z 1TOZ2:READZZ: POKE Z 
+ ( Z>32767) *65536,ZZ:NEXT 
40 IFPEEK(16396 ) • 201THEN Z4• INT ( Zl/ 256) : Z3•Z l-256*Z4:POKE1 6526 , Z3 
: POKE16 526,Z4 ELSEDEFUSR=Z1+ ( Zl >3276 7) *65536 
50 CLEAR50 

Program Listing 2 

10 REM ** UNIDEMO (Demonstrates how UNIPOKE works) ** 
20 CLS: CLEAR50 : PRINT"MEH•"MEM , "Stri ng Space starts at"PEEK( 16544 
)+256*PEEK(l6 545)+1," 
Last Byte a vail to Basic•"PEEK ( 16561)+2 56*PEEK( l 6562 ) 
30 INPUT"Number of bytes to POKE";NB 
40 Z2=PEEK ( 16561 ) +256*PEEK (16562 ) ' Z2=las t byte Basic will use 
50 Zl• Z2-NB+l'Z l•beginning POKE l oc a ti on 
60 Z•Zl-l : Z4•INT( Z/ 256) :Z3 =Z- Z4*256:POKE16 56l, Z3:POKE16S62, Z4: 

'las t byte used by Basic is one below start of r outine 
80 IFPEEK (l6396) =201THEN100 'Tes t f o r Cassette Bas1c 
90 DEFUSR•Zl+(Z l >32767)*6SS36:GOT0110 'Entry to USR f or d isk 
100 Z4• INT(Z1/2S6) :Z3 • Z1-2S6 *Z4 :POKE16526,Z3:POKE16527,Z4 
' Entry t o User for cassette 
110 CLEAR 50: 

' Clear s tring space. ROI·I routine corrects amt. of MEH 
and string storage to agree wi th 16561,16562 

120 PRINT"MEH="I~EH , "String space sta rts at"PEEK(l6S44) +2S6*PEEK( 
16545)+1" 
Last Byte avail to Basic•"PEEK(l6S61 )+2S6*PEEK(16562)" 
String spc moved lower to make r oom" :PRINT@896 ,"Press ANY key" 
130 IFINKEY$• ""THEN130ELSERUN 

Program Listing 3 

Line 60 actually POKEs the routine 
in. The statement POKE Z + (Z>32767) 
•65536,ZZ looks complicated, but 
isn' t. The phrase in the parentheses, 
Z> 32767, is checked to see if it is true or 
false. I fit is false, it has a valueofOand 
the entire statement reduces to POKE 
Z,ZZ. If it is true, it has a value of - I 
and the statement reduces to POKE 
Z-65536,ZZ. This routine is used to 
handle POKEs above 32767. 

Line 70 checks PEEK(I6396) to see 
if it is operating in casseue Basic. If so, 
the program jumps to 90. 

Line 80 tells Disk Basic where to find 
the machine-language routine. Line 90 
does the same for cassette Basic. 

Line 100 clears string space. It must 
be a CLEARnnn statement, not just 
Gear. This allows the Basic interpreter 
to check the contents of 16561 and 
16562 and adjust other pointers accord­
ingly. It also frees up aU variable space, 
so that the variables in UNIPOKE will 
not take up any room. 

Restrictions and Ahematives 

This routine respects the top-of­
memory setting when you enter 
Basic-it will not overwrite anything 
already in high memory (like a 
keyboard debounce routine). This 
means, however, that each time the 
routine is executed it will set the top of 

memory lower and lower, eventually 
resulting in an out-of-memory error. If 
you use Run to restart a program, be 
sure it is Run nnnn, where nnnn is the 
first line number after this routine. 

Using this routine will ensure that 
program users will not have to relocate 
machine language, change DEFUSRs 
to POKEs, or POKEs to DEFUSRs. It 
will make your program user-oriented 
in the best sense of the word. 

This routine will not make all pro­
grams compatible with all systems. It 
will not make a program with disk in­
put / output work correctly on a cassette 
system. If a Model I machine-language 
routine calls locations in ROM, it may 
crash on the Model III . Changes like 
these will always require you to tinker. 

Programs that POKE the machine 
language into strings or into remark 
statements will only need lines 70- 90 of 
UNIPOKE. These lines simply do a 
DEFUSR or POKEs, depending on 
whether the system is cassette or disk. In 
line 60, set Zl equal to the location of 
the machine-language routine. 

If you don't include this routine at 
the beginning of your program, include 
the changes for other systems some­
where in your article. • 

Art Huston is a technical C'ditor for 
80 Micro. 



NEW fo r the Color Comput•• TI\S-80 
EPSOII MX·t 00 Ill, MX 80 · FT Ill . MX 80 ·IU CALL FOI PM:E 

'COCOCAS.SETTF SUOSCRJPTION SOFTWARE Olddltl 80 Printer 80 CPS. List $449 $330.00 
OlddatJ 82A Printer t20 CPS. List $649 $441.00 
OlddatJ 83A Printer t20 CPS. list St .t t9 $675.00 
OlddatJ 84 Printer (parallel) t32 column. 200 CPS $910.00 
OkiUtJ 84 Printer (serial) t 32 column. 200 CPS $105CI.OO 
Okidata 2350 Printer (parallel) t 32 column. 350 CPS two color 

ribbon. List $2.800 $1160.00 
Smltll C.rona TP·1 Daisy·wheel printer. parallel or serial. 10 or 

t2 pitch. List $895 $115.00 

MM: t2AU 12 inch t5 MHZ. green on black monitor 

ENJOY A MONTHLY COLLEaiON OF ll-1 0 PII.OGRAM!I! 

lnclud•ng gomes. ~ucouon. home f1nonce and mo re . 
on cassette for os low os .5.00 o month! Add some ac· 
uon ond •mag•nouon to your Colo r Compute r . {}est of 
all we do the workl 

..: t2EU t2 inch 20 MHZ. green monitor with non·glare screen 
DC Hayes Smartmodem (300 & t200 BAUD) List $699 
DC Hayes Smartmodem. List $279 
Oisketll storage case tor 5'1• inch diskettes (holds 100 deskettes) 
Practical Peripherals Epson Buffer (parallel 16K) for Apple II or 

Radio Shack. List S t59 
Perct111 Doubler II 

$95.00 
$129.00 
$505.00 
$211.00 

$11.00 

$125.00 
$141.00 PP.ICE!I 

1 Yl\ ( 1 2 15SUE.Sl 
6 MO (6 ISSUE.Sl 
SINGLE COP1E.S 

i55.00 
iJO 00 
i 6 .00 

SEND CH£( 1\ 011. MQH[Y 011.0[11. TO, 

Practical Peripherals Mecro Butter lnline 32K (specify senal or 
parallel) $244.00 

Tandlll 40 Track Dnve complete w/case & power supply $255.00 

CASH Gill T NICE IICLUIIES _, "*'· ceriiMI ~ I,._.. diKIII COO. 
l'tneNI 111111 ~Y cllldls lib IWI 
Wftlls•~•-s...,... ........ cu,.. ....... 
ilniS $2.50. ~ lllljlet It CUIIf 
....... llllict. NJ ""*"" ... 5% 
IIIII tal. 
IIOUIIS: 10 AM It 5 PM Wllkt!IYS. 
Aim 5 I'M 111111 WetiiiMI 
O..stllulllt. 

I 

I '\.. 

L IDib \ 
•!Ar&rl•~c 

T 6 0 SOFTWARE P.O . BOX 256-C • HOLLAND. MICH 49423 Send for 
COMPLETE 
CIRCULAR 

' ·· · 101 1441 • llOOMAUD • NJ • 07D03) 

201-751-8444 

COPY MODEL Ill. SCRIPSIT /VISICALCq 

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 theae other oatataadbag valaeal 

APPARATS 
NEWDOS/H® . 2.1 

$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· 
live variable clearing · program single step· 
ping · me mory 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 .. Lav-a•'• G•lde to 
Newd.,. 81" included with this 
purchase. 

Use VISA · Mastercard · Money Orders · 
Allow 2 weeks for personal checks. 

Kansas resirlents add 3 .5% sales tax . 

HAYES SMARTMODEJP. •• 
$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-connect · full or ha lf duplex 
capability. 0 -300 baud · RS-232C interface 
· seve n status LED's. 

VERBATIM® 
DATAUFE DISKETTES 

5" diskenes come in a reusable plastic 
storage box . 

CALL TOLL FREE! 
1 - 800 - 835-G071 

IN KANSAS: 
316- 665-3611 

STH IIJ!l •• $129.95 
Smart terminal communications package. 
Allows file up lo ading / downloading . 
Emulates many different terminals. Total 
operator control. (Written by Lance 
Micklus.) 

FREE 
Catalott pl'lc:a U.t 

of a ll Sales Data Direct-Order merchan· 
d ise a vailable upon request Super prices . 

. Rapid delivery ... Quality products . 

-::!/!!:..A. K.o .., -Dl!._ .... :ATA,li:NC:::. "' 1
• 2 

526 E. 4th Hutchinson. Kansas o7501 
316/ 665-3611 o-•- l•q•lriea l•vited. 

Phone or write Sales Data, Inc . 

8() Micro, December 1982 • 149 



TECHNIQUE 

Tracking LobSter 

Searching for lobster-pot buoys in 
ideal conditions is hard enough-forget 
it in bad weather. Not only that, but try­
ing to remember where the pots are, 
when they were last hauled, what the 
catch was, and how good the catch was 
is no easy task when you have almost 
100 pots spread over four square miles 
of ocean. 

A Better Way 

Now my micro catches the lobsters. 
Well, not physically, but it does make 
lobster catching much easier. 

Prior to this series of programs, my 
friend had been relying on his memory 
to keep track of how well each area was 
doing and where his pots were. (In 
"lobstcrese," a pot is a trap set on the 
ocean bottom. This pot, or a string of 
pots tied together, is tied to a floating 
buoy marking its location.) 

Also left to his memory was how 
good or bad the catch was in each area, 
the total caught for the day, and when 
the area was last worked. I was sure the 
computer's memory could do a much 
better job. 

LaJ1111 die Ground Rules 
We decided the micro should 

scnerate a map of each area where he 
works his pots (six areas). Each map 
should show all navigational buoys and 

The Key Box 

Modell or m 
41KRAM 
Dilk .... 
Oae Disk Drive 
Printer 
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by William F. Kaczor 

Y our TRS-80 can't bait 
a hook, but it can 

help you trap a lobster 
using maps and graphs. 

markers, compass headings, and, of 
course, where the pots are. The maps 
will also show the types of pots (single 
wire, double wire, wood) and the serial 
number of each pot. 

The program should provide a 
tabulated printout grouped together by 
each of the six areas, which lists the 
following: 
• It shows all the pots in that area, 
showing the code for each pot (ex­
plained later), the amount of "shorts" 
(lobsters too small) in each pot, the 
amount of "keepers" (legal-sized 
lobsters) in each pot, the total for the 
area, the percentage of keepers versus 
total pots worked for each area. Some 
of this data will be used for migration 
tracking and prediction of the most ac­
tive areas. 
• This printout also shows a total of 
keepers and shorts for all six areas com­
bined, date worked, and a year-to-date 
total of keepers and shorts for all areas. 
• If there is no data available for 
a given area, the printout should indi­
cate it. 

The program should also produce a 
bar-graph printout showing keepers 
and shorts per area for each date 
worked. 

Dneloping the Program 

The program runs slowly, not 
because of Basic, but because my Cen­
tronics 737 printer is slow. Although it 
is not a graphics printer, all the neces-

sary map features are recognizable. To 
circumvent its slowness, I set the pro­
gram up so that once the week's data is 
entered, the whole process runs without 
operator intervention until complete. 

The final outcome is nine separate 
programs producing eight printouts. 
Each program runs the next in proper 
order. All that is required of the opera­
tor is to enter the initial data, set the 
printer to the top of the page, and start 
the program. 

Computer-generated Maps 

We used a pantograph to scale the ac­
tual marine maps to fit on single-sheet, 
tractor-feed printer paper. I set up a 
grid of 64 by 80 columns to aid in the 
programming design of each map. To 
ease the weekly entering of data coordi­
nates for each pot, we divided each map 
into 20 sections labeled A-T (the printer 
outlines each sector with dots and labels 
each one) and allocated 20 possible pot 
positions in each section. That's 400 
possible pot locations per map, six 
maps total. 

Also included was the date, map and 
island titles, and to make things pretty, 
the name of the business (I changed the 
name in the example for privacy). See 
Figs. 1-6 for a look at each map. We in­
cluded all necessary navigational bea­
cons and markers along with arrow 
compass heading pointing north. 

The Pots 
Each pot has a serial number. There 

are three different types of pots: single 
wire, double wire, and wood (coded 
SW, OW, and W respectively). We at­
tach a location code to each pot show­
ing what sector and position within the 
sector each pot is in. A pot code might 
read CIODW36, meaning sector C, pot 



EXPEN JVE - The L W 
, 'ystem Ex pan. ron II and bui lt-in . 
comes with a fuii32K of 200ns RAM ;·.<~-· 

RS232c 20 MA current loop serial interface. 
That's for starters. Next, consider our heavy gauge 
steel case, power indicator lamp, gold-plated 
connectors, FR-2 gla. s epoxy circuit board with 
solder mask and silk screen legends. Then there is 
the parallel printer port, screen printer port , real 
time clock, and extra heavy duty on board power 
supply with over current protection, over voltage 
protection and thermal shutdown. If t hat's not 
enough then there is t he floppy disk controller , 
guaranteed operation at a 4MHz CP speed and 
our 6 month warranty. Every one of these features 
is TANDARD . This is t rue sy~tem expansion. 
You get every 'expensive ' feature without 
spending more. 

CHEAP - Our price is S399.95. Any way you 
compare, features or price, L W's ystem 
Expansion II is the clear winner. T he LN W 

ystem has been field tested for over two years 
with thousands of users. It works with any DOS, is 
100', TR -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 umber one in price, features, 
reliabili ty, performance and delivery. LNW is 
committed to 'expensive' features and quality at 
reasonable prices. LNW is committed to support, 
thorough documentation, and reliability. 

~}~;.~~Corp. 
(714) 641-8850 (714) 544-5744 

..... 32 

• 

This has made us the number on~ 
manufacturer of system expan ion unit!. 
and acce. sories for the Model I computer. 
EX PAN. 10 OPTION- 8-inch drive capability 
is as easy as plugging in the LN fJoubler .5/8 
option•. Now you can have any combination of 
single- or double-density, single- or d ouble sided. 
8'" • and/or 5" dis ks on-l ine! 8- inch disk storal{e 
increased to 591,360 bytes- 77-track single-sided, 
double-density or 1,1 2,720 bytes 77 -track 
double-densi ty, double-sided. 

The LNDoubler 's unique 5/8 switch allows you 
to boot from 5- or 8-inch system disks and it's 
accessible from outside the in terface. The 219.95 
LNDoubler 5/ comes with a double-dens ity disk 
operating system (00 + 3.3.9), complete with 
BASIC and utility p rograms ... ready to run your 
software. 
Each of your present 40-track, single-sided 5-inch 
drives will store up to I 4,320 bytes (formatted 
storage) that's an 80', 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! 

· "\ ·· dr1n• upt>rHltun rtqUirt' .. ~pfC' I81 nthlt. H · 
duublr drn•it \· rrqu1rf'"" .\ .\ro. \IHI \Pll "Pttd up 
mcl(llfw-auun urI '\\' -t-.41 4MH7 ("umpult'r 



position 10, double wire, serial number 
36. When printed on the map, it's 
shown with an asterisk, •ciOOW36. 

the new date, keepers/shorts for each pot. t<Hlate totals; printing out a bar graph 
of the shorts versus keepers for each 
map. This allows us, at a quick glance, 
to see how each area is doing. As each map is printed, the program 

checks the data me for that map, and by 
the code assigned to each pot, prints the 
pot in its proper place on the map. 

When writing the editor, I used IN­
KEYS as much as possible-the fewer 
the keystrokes the better. A listing to 
screen, showing the pots in each area 
and pot codes, aids in the efficient up­
date of each me. Succ:ess 

Entering Data 

I wrote a flle editor to modify data 
files. A typical session at each map area 
includes loading last week's data, en­
tering the current date, telling the editor 
to set the keepers/shorts file to zero 
(previous data had already been added 
to the year-t<Hlate file at the end of the 
last run). 

Now, with a new flle date, we delete 
or move any pots necessary, then enter 

After entering each map's data, the 
ftle is saved to disk for later use. When 
all six map files have been updated, we 
start the ftrst print routine and then go 
about our business. The routine will 
now run itself: printing out each map 
while accessing the proper data file put­
ting the pots on each map in the proper 
location; printing out a copy of all the 
pot information on a tabulation sheet 
showing each pot code, shorts, keepers, 
and percentage caught versus traps 
worked, totals for each area, and year-

Now it's easy to locate traps. We can 
study the maps, data printouts, and bar 
graph to see what areas are producing 
and which are not. Then decisions can be 
made for moving pots into other areas. 

We hope to see migration trends 
from the gathered data or at least try to 
predict which areas to move the pots to 
and increase the catch . 

My friend says life is much easier 
now. He spends much less time hunting 
for pots. On bad days when he can't go 
out, he studies his data. • 

Program Listing I 

:.~::~=!~-~;.~.!~:~!?!~~r:J:t~.:;~~~·~i~~ 
ll •••• • tCIIR$ ( 34) 1 "L\KUS" tCIIaf ( l4)rClOSU835UtGO!Ot 
5 LnlftTAB( 1) D1t~AB( 11) D2t~AB( U) V1~Aa( 21) D) J~AB( )f) D4t~AB( lt) V 
r~AB( U) DSt~AB( 51) D6 J~AB( 5t) Vt~AB( U) 07 rl'fti.a$( 71-PUil(lU)t) , 3 
2) rDirDroU 
1 L.PalftTAB( lt) Vt~AB(lt) VJ ~AB( 5t) VrDroU 
I Cl08lla7rLPtiiiTSfti.a$(11,1lrGOIUa2Ui r1•1rL•1 
11 Lnlft" (A)" J~AB(l)"I"t~AB(lt) Vt • (a) " J~AB(lt)VJ • (C)" J~AB( St)VJ 
• (D)"rU1•1 rGOSUI1111 
21 LPIIIftTAB(2)"IIII"J~Aa(11) D2tftiS(U)VJ • "Dlt~AB(li)D4tTAB(lt) 
VJ • "D5t~AB( 51) D6t~U(5t)VJ • "D7tl'fti.af(11-PBD(ll5lt) ,32) rDirG 
OIIUllliU 
31 LPalftTAB(4)"1"t~AB( li)02J~U(U) Vt • "o3t~U(lf)04JTU(lt) Vt • 
"o5t~U(51)D6t~AB( 5tlVJ • "o7 tl'fti.af(11-nU(U53t) , 32) tDirU5•1 

• U4 •I • Cl081.111UI 
41 LPalftTAB(11)o2t~U(U)Vt" "D3J~AB(U)o4r~AI(ltlVr~AB(Ul"* r 
L 4 IIC"tTU(5t)VJ • "D7tl'ftl.af(11-PID(U5lt) ,32) tOirGOIUB1111 
51 LniftTAII( 5) "I" t~AI( 11) D2t~U( U) Vt • "Dlt~AII( 31) D4J 'rAil( lt) VrT 
U(U)"t HLL"t'rAB(5t)VJ • "07 tl'fti.at(11-nD(1Ult) ,32) 1DirUS•l 
106•l1GOIUIIIU 
61 Dl•" 0 1ClOIUI5tGOIUI1UI 
71 L.PalftTAB(6) At~AII(11) J02J'rAII(U)VJ • "Dlt~AB(li)D4J~U(lt)VJ • 
"D5t'rAII( 51) D4J~AI(5t) Y1 • "1)7 r l'ftl.af(11-PCD(165lt) ,)2) 1oi1GOIMI 
2111100811111111 
.. ClOSUIIS I QOSU81UI 
tl GOIMIS I ClOSUIIllll 
111 GOIMIS I ClOIUallll 
111 GOIMI5r GOSUIIIII 
121 Lniii'rllftl.a$(SI,I)rl•2rL-l 
Ill Lnlft" (I)" J'rAI(lt)VJ • (F)" r'rAB(3t)VJ • (Gl"r'rAB(5t)Vr • (l)"rUS• 
lrU6-erGOIUilltl 
141 GOIUilltlrL.PaiftTAII(lt)Vr~AI(U)IItiiJIIrllrllr" "JIIJIIriiJIIr~U(S 
t)'iJ • "D7JI'fti.af(11-PCIJt(1Ult) ,32) JDir0080allll 
151 Cl080113111cL.PaiftTAI ( lt) Vt~AB ( 42) IIJ~AB( 41) llrllt~AII( 54) llolloTU( 
St)Vo" "D7oSTai.af(11-na(lU3tl ,32) 1D11G01Uallll 
Ul GOIUIUII1LPaift'fAB( ltl v1 ~AI( 42)11 1~AI( 56)111111 • • 1v 1 • "07ol'ft 
l.af(11-nU(l65lt) ,32) JOitUl•laGOIUillll 
111 L.Palft" * U2"1~AII( II) 02t'rAII( lt) Yo" "D3t'rAI(31)04J~AII( 3t) Vo'rA 
I(U)IIo'rA11(5l)"*"o~A11(51)11JVJ • "D7tlfti.at(11-PID(U53t) ,32) 1DI 
rU1•1 1Ul•l r008Ullllll 
111 ClOIIUa3111rLPallft'TAI(lt)VJ'rAII( 4l)IIJ~AII(46)"LI~II" t'rAII(5t 
) IIJIItlltlltiiJS'rlti.ai(11-PID(l653t) ,32) JOiaGO.ua1111 
ltl ClOIUilHirLPaiftTAI(lt)VJ~AB(U)IIol'fti.ai(U-nD(USlt) ,32) 
'"'"' • • tDirClOIUallll 
211 ClOIIUillllaLniift'TAII(3t)VJIIJI'ftl.ai(U-PID (1653t) ,32) Jill • 
" 0Di r001Uallll 
211 Cl01101llll rLPaiftTU(3t)Vrllolftl.ai(61-PID (16Slt) ,32)1111" • 
1 Dlr Cl08lllllll 
221 GOIIOaJIIIILPalftTAII(3tiVo" " olloSTai.af(U-PUI(l653t) ,32)olll 
• • rDarCOSUBllll 
231 GOIUI31111LniftTAII(lt)VJ" " olloSTai.af(U-PID(l653t) ,32) 1111 
• •,oe 
141 L.PaiiiTSfti.a$(Jt,l) 1111111111'rA8(41) "L\KUS Iau.l"oftlli.a.(II­
PIIll(l653t) ,32) ollolfti.aS(ll,I)IOOIUS211111-laL-l 
251 t.nrn• Ul"J~AII(lt)v,• (JI"o~U(l1lllollol'ftl.al<6t-na(l653tl 
, lZ) '"' • ( L) • : Ul•lrUS•I rU6•I1 Ul•l rCiiOSUallll 
261 GOIIUB3111rLPaiftTAB(ltlllrllolloTU(51lDA'l'lfoSTal.at(U-nD(l6 
5ltl ,)2) rNrllrU2•1rOOIUSl lll 
271 LPalft" "DloTAII(U)"* Cl " 1TU(lt)Vo" "olo'rA1(31 ltD4tTAII( 41 ) 11 
tftlli.ai(U-PIIIl(l653t) ,32) JIIJIIaUI•loU2•1t<lOIUallll 
2" ClOIIUI31111LPtlftTABI3tl111naxmun-naut53tl ,321 ,,.,,.,• •o 
laGOSUallll 
2tl Cl08lla31111LPtlftTAB(li)IIJiftl.al(65-nD(l653t) ,32)o11JIIJ • 
• tOioGOIUallll 
111 ClOIIUI.) lllr LPtlftTAI( li)IIJ'rAB( U) lit II till Ill l'ftl.at ( 11-na ( 1653 
t) ,32) tDirODIUalHI 
311 008Uli31111L .. IftTU(li)111~U(51)11rll1 11 1 11r11 1 1'ftl.a•<11-nD(l6 
53t) ,32) tDIIU7•11GOIUillll 
321 OOIUSlllla Ll'tiftTABUII111~A1(57) llollrV1 • "o7Jifti.af (71-na( 
1653t) ,31) JOI100111Sllll 
331 GOIUaliii1LPtlftTAI(31liii~U($4llll" "1V1" "D711ftlJQI(ll-n 
1Jt(l653t) ,321 JDia008Ullllll 
341 GOIUIJIIIIL .. IIft'TAI(J1)11JTA8(55)11J • "tVJ • • t07 tlfti.af(11-
PIU(1Ult),32)JDIIGOIUallll 
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351 GOIUI3111rLPalftTAII ( lllllollrTA11(54)11o" (Kl " ,v,· "r D7tS~IIIIIG$( 
71-nD(l65lt) ,32)oDIIGOIUillll 
361 L.PaiiiTSfti.af(41,8) rllt'rAII(S4l lltSTai.a$( 25,B) tOOSUI2111r U5•1r 
ut .. al-4aL-l 
311 LPtlft" (II) " I TAII(l9) v 1• (I ) "oTU (lt) V1 • "olio TAll ( 47) Nr • "ollollr 
Iloilo" "1" (O)"t~AII(St ) Vt" (P ) "a OOIUS1111 
lll ooeo•JIIItLn.lftTU(lt) VJ • . , .. , • • , .. , .. , • • rKr • • rKrKrTA8( 51) 
Yo" "tD1tftlli.af(11-nU(lU3t) ,32)oDirU6•lrGOSUillll 
391 GOIUilllltLPalftTU(lt)Vo" "ollollo" "tlltlloTAII( 51) D6o~AII( 59) V 
1 • • JD7tlfti.af(11-PZill(l6539) ,32) tDirGOSU112III IOOSUIIllll 
411 OOSU.51CIOIUI1111 
411 ~5o008Ua1111 
Ul Cl011Ua5r008UB1111 
Ul Cl01Ua5r008UI1111 
441 GOIUI5rU1•1 rU2•1r008UIIllll 
451 LPalftTAB ( 5)11t'rAII( lt) Vo" "03 I~AB(ll) D4o~AII( lt) Vr • "D5t TAll( 51 
)D4J~AB(5t)VJ • "D7tSTai.al(71-nD(U53t) ,32) DlrGOSUII1111 
461 LPallft"* C5" 1111 " "tilt" POPI lllAD"oTAII (l9) Vo " " D3tTAB(31) 04oT 
~::::~~~:,~AII(SI)D4J~U(StiVJ" "o7rSTRI.aS(11-PIBJ:(1653tl ,3 

411 L.Palft"<-" 1 • " ollo'rAI (lt)VJ " "Dl o~AII(li ) D4r~U ( 39) VJ • "DSt~ 
AI( 51) D4o'rAI(5t) VJ • "D7 rSTai.af( 11-PIU ( 165)9) , 32)1 DIIOOSU112111 
411 LniJmlfti.ai( .. ,I)IS•5rL-1 
4tl L.Paiift" (Q)"o~AB(lt)VJ • (B) "o'rAI ()t) Vo" ( S) " oTAI ( St) Vo " ( ~) " 100S 
Ulllll 
511 ClOIUI5rU3•1rGOSUallll 
511 L.Paift" "Olt'rAII ( 11) D2oTAB( 11)111111" "Dl t'rAB( 31) D4oTM ( lt) Yo " 
"D5 t'rAII(SI) D4oTAII( 5t) Vo " "D7oSTal.a• ( 11-PBIJ: ( 16539) , l2) oDirGOSUa 
1111 
521 LPBIIft" "Dlt TAII(11)02o~AII(l7)11r • "1111" IKlll'rll"o~AB ( 31) D4 t'rAI 
< ltl v,• "D5o~U( 51) 1>61 'rAB( 5tl v 1 • "D7 r STai iiGS( 11-P!:H l 165ltl • 32) r 
DIIU4•1tGOliOBllll 
531 LPtlft" "Dl o~A11(11)D2oTA11(17)11o " " tilt " GOOSEaEBllY" JTU()t) V 
1 " "D5t'rAI(51) D6J~AII( 5t) Vo" " D7rSTBI.a$(11-P!:U(l6Slt) ,32) rDI1GO 
11011111 
541 Lntift" "Dlt'rAB( 11) D2o~AII ( ll) llo • "tilt" ISLAJID"o'rAII( ltl Yo • " 
05t~AII ( 51) D4o~AII( St) Yo" "D7 tSftiiiG.( 11- PIU ( 16539) , 32) rDirGOSUI2 
lll aCl081.111111 
551 Lnift" "Dlt TAB( 111 D2o~AII( 11) 11olltlll' "D) t~AII()I) D4 J~AB( 39) Vr 
• "D5t'rAB( 51) D6o'rAII( 5t) Vo " "01olfti.a$( 11-P!:£1[ (165lt) , 32)1 DlrGOS 
UIUII 

su oosuasaGOSUI1111 
5" Cl01RJ115 I GOIUB1111 
5 .. GOIUI5rGOSUa1111 
5tl GOIUI5rGOIUillll 
611 LftiiiTSfti.af(SI,B)rGOIIUI11GO'rO 4111 
1111 ... AIIIClll Dl>DI BEat: ••••• 
1111 Irt.•l Tllllll•l1 a2•liiLBIIPL•2ftlllll•ll 82•1 t!LS!:IrL-3!1111111•) 
ri2• 1IILIIIPL•4TIIIIIl•4r i2•171LBII rL• 5ftEIIIl• St 12•16 
1121 IPL•6TID111• 6 ra2•151t.UIPL•7TBIIII1•7rl2•14 ELSE I PL•Iftllllll•l 
rl2•lliLSIIPL-tTIIIIII1•9 ra2•121LSIIPL-l l ftlllll • ll I 82•11 
1131 Irl•lftDOl•lr02•la03•2rD4•3rGO'r01111 
1141 IPI•2ftDOl•l l02•4103•5r~-61GO'r01111 
1151 IPS•3ftDOl-6r02•7r03•1r~•trGO'r01111 
1161 Irl•4ftDOl•t ID2•1It03• llr04•iZ IGO'r01111 
1111 Ol•l2t02•llr03•14 o04•15 
1111 lf(ll •U (I+Ol , ll) IIS(2) •1rr.+D1,12)r E$(3) • U ( S+02,1l)r U(4) 
•1$(8+02,11) 11!f(5)•1S(S+03,al)r U(I)•U(S+Ol ,12) r 1$ (7) •1$(5+04,1 
1)11S(Il•U(I+04,12l 
1112 POB 1•1 'rO l r lr&S(Il •""ftDlltULSITS•aiGBT$(£$ (1 ) ,L!:II(U(I 
))-2)rGO'rO 1191 
1111 U•aiCliiTf(lf(l) ,LIII(If(lll-ll 
liN ct-LCnl<~• .u 1 IPCt-•a•o~~e•·•o•oJICS•"""'"'IIIIHil•"*"•~• 
rGO'rOlltliLIIGO'rOllll 
11tl BitT I 
1195 Dl•lf(l)oD2•1!f(2)rD3•1S ( l ) ID4•U ( 4 ) 1D5•1:$ ( 5 ) :D4•U(6 ) 1D7•U 
(1)rDI•U(I)rL-t.+l ruroD 
2111 Ul•1 rU2•l1 Ul•liD4•li U5•lrUt•liU1• 1 1DI• 11DroU 
3111 L.Paift" "D1t'I'AB(li)Olt~AI(lt)Vo" " DloTAB()I) D4J tDroU 
3511 OPII"I",l,"IAIIai/DA~"ri~tl,OATI$ 
Ull POU•lTOalri'OUl•lt021riiiPIJTtl,U(I,IlloiUTilrlrUTI 
3521 CLOIIaU'rOU 
3551 CLOIIaiiiD 
4111 L.PaiiiTSfti.af(l,UI)rltlli"CA'r' 



Program Listing 2 

1 OlliJUIOAGOro31511CLIWI32111 DEFSTIIV ,B , ll , D,AIDirtlft'U,B,O,X 1 DUll$ ( 
21 ,21) , ,..• I • tA•• t • aV• • a •1 B•• • • 1CLS t PRIIIT • • 6S, •woUIIIG PILDIM.I. • 
• • "1Cil$(lt) 1 "CAT" 1CHU( 34) IGOSlJ1131111GO!'D9 
2 LPUift'TAII( 1) Dl 1TAII( 11) 021TAII( U) V1 1 =RJI 
3 LPRlNTTAII( U)VI " "D31TAII(31) D4 1TAII(lt)VI " "D51TAB( 51) D61TAB( 59 
)VI " " D7rSTRIIIG$(71•PEEI(l6539) ,ll) 10I1=all 
4 LPRINTTAII ( U ) o51TAB( 51) 061 TAll (59 ) Vr • "01 1 STRINGS (11·PEBI ( 16539 
J ,3 2) 1DI1RE'nlltll 
5 LPRINTTAII( 1) DliTAII(ll) Ol1TAB( UJ V1 " " 03rTA11 (31) D41TAB( 39) V1 • • 
D51TAII (51) 06 a TAll( 59) V 1 " " 01 1 STitiiiG$ (11- PEEI ( 16539) ,ll) 1DI1 =u 

6 LPRIIft'TAII( 1) OlrTAB( 11) 02rTAII( 19) Vr " "03rTAII(ll) 041 r RHIIRII 
1 LPRIIft'TAII(l9) V1 " "05 I 'fAll (51) 061 '!'All ( 59) V1 1 RE'nlltll 
8 GOSUII6 1 GOSUB7 r =u 
9 LPIIIInTAII ( l9)VITAII ( lt) VrTAII ( 59)VILPRIIITSTRIIIG$( II ,B ) 1GOSU82111 
1U2•1rGOSUB1111 
11 LPRIIIT" ( A) " TAll (I) AI TAll ( U ) V1" (II) " 1 'I'AII(lt ) V1 " (C) " a TAll( 59) V1 " (D 
) " IS• l rL•lrGOSUIIliii iGO!'D21 
11 LPRIIft'TAII( 51) 06r'I'AII( 59) V1 " " 01 1 STRING$ I 71-PIU ( l65lt) , 32) 1Dir 
=u 
21 LPRIIITTAII(l) OlrTA8(8)A 1A1 IGOSU83rGOSUBllll 
3t LPlliiTTAII(l) Ol1TA11(9) AI IG0811B31U7•11UI•IIGOSUB1111 
41 LPRIIITTAII ( 1) Dl 1 TAll( 19) V1 " "103 1 '!'All( lt) D4 1 TAll ( lt) V1 " "D51 TAB ( 5 
I) 061'l'AII( 59) Vr STRING$ (67-PEEI ( 16 5391 , 32) 1 " • C5" 1U7•11UI•liGOSUBll 
II 
51 LPRIIITTAB(l) Dl1TAB ( 111 Ar iGOSU83 rGOSUBllll 
61 LPRIIITTAB(lJDlr IGOSUB3rGOSUBllll 
71 LPRIIITTAB(l)DlrTAB ( ll J A1 IGOSD83:GOS118llll 
I I FORC•lT04 rGOSI185rGOSU8llllriiEXTCILPRIMTSTRIIIC$( 11,H)rLPIIIIT" ( 
£) • rTAB ( lt) V1 "(P) • 1TAII (39) V1 • (G) • 1TAII ( 59) V1 • ( 8 ) " 1 5•21 L•liGOSU821 
II1GOSD8llll 
141 GUSIIII51U4•1 rGOSUBllll 
151 GOSU821LPRIIITTAII ( 21) D3r TAB ( 21) ll r llr" " r llr ll rllrlllll l TAB(l9) Vr aGO 
SUI 4 1GOSUB1111 
lit GOSUB21LPRIIITTAB(27) Il l TAll( 31) 111TAII( 36) II1TAII(lt ) V1 rGOSUB4 1U5• 
I1GOSUB1III 
171 GOSUI21 LPRI!ft'TAII( 23) 111111 lt11t1TAB( 35) II a TAll( 39) Valli Ita TAll (51) 06 I 
TAB(59) Vr • "07rSTRIIIC$ (11·PUI(l6539) ,32) rOI1GOSUBllll 
111 G08UB2r LPRINTTAII( 22liii'I'AI(36)1trTAII( lt)VIIIr" "11111111GOSUBl11G 
OSUB1111 
191 GOSUil1 LPRIIITTAB( 23) lt1TAII ( 36) ltaii1TAB( 391 V1 'I' All ( U l ltrll11t1 1GOSU 
1111U5•11GOSUB1111 
211 G08UB21LPRI!ft'TA8( 24) IIITAB ( 38)111111 IGOSUB4 1GOSUB1111 
211 GOSUI2rLPRill'l'TAB(25)111TAB(27) "CAT ISLAIID"ITAB ( lt) ll l IGOSUB4 1G 
DSUB1111 
221 GOSUB21 LPRI!ft'TAII ( 24 ) II 1 'I'AB( 41 ) llr TAB( 42) 051 rGOSUB111 U5• 11GOSUB 
1111 
231 OOSUB21 LPRI!ft'TAII( 251 ltalt1'1'AB ( 31) DA'l'B$1 TAB ( U) 111111111111 1GOSUIIll 
1GOSUB1III 
241 LPRIIITITitlNGS( 27 ,K) 1 II rita llaii1TAB( U J llrllr STRING$( 33,8) 
251 LPRINT" (I)" 1TAII( 19) Vr "(J) " 1TAII( 31) 111111 TAII(46) Ill" (I) • 1 TAll (59 
) Vr " (Ll " rGOSU821111 U4•1 rU5•11S• 31L•l i GOSUillll 
261 G08U82rLPRIIITTAB( 21) Olr'I'AB(33) II1TAB( 41 )1tr rGOSUIIllrU2•11G08UI 
1111 
271 LPRINTTAB ( 1) Dl 1TAB( 1 5) ll1 ll rTAII( l9)Vr" "D3rTAB(H) 111111111111111TA 
8( 48) Il l IGOSUII111U4 •11GOSUB1111 
281 LPRI IITTAB( 1) Dl 1 TAll( 15) llr II 1 TAll (U)VI • "D3 1 TAB ( 31 ) 0 4 a TAll( 39) 11 1 
TAB ( U) II I IGOSUB111U2•11GOSU81111 
291 GOSUII21 LPRI!ft'TAB ( 21) 03rTAII( 31) D4 1TAII ( 41) Ill TAll ( 41) Ill Ita TAB( 51) 
D6rTAB( 59) V1 " "D71STitliiG$(11·PE£1(1653t) ,32) 1Dir U1•1rU7 • 1rGOSUIIl 
Ill 
311 LPRIII'r" lUll " rTAB(11 )D21TAI(lt)VI " "D31TAB( 31) D4a TAI(31) 11 111111 
1 TAB (51) Il l • " 106 1 'I'AB (51) ll1 llr ll rSTitliiG$( 71-PEEI ( l653t) ,32) 1011 U6 •1 
IU2•1rGOSUB1111 

~!=.~~m;~;;-.;mwm:m~mm;. ·~:~~~~:::~4·~~mm:~ 
SUIIllll 
321 LPRINTTAB( 1 ) DlrTAII(ll) Ill" " rllrTAB( U ) Vr" "D31TAB (31) D4 rTAB(3 
t) Vr • • M,TAB( 52) MrM r MJMJ ,. JTAB(62) Nr • • JMr • • rMrMJ • • 1ola00SUB11 
II 
331 LPRIIITTAB( 1) DlJTAB(11)111TAI(t3) 11r TAB(lt) Vr " "D3rTAB(31) D41TA 
1(39)Vr TAB ( 4 2) III'I'AII(63) ll r " " 1111111 " " rDI1UI•I rGOSUI1III 
HI LPRIIITTAB(l )D1 1'1'AB(lll llrltr " " rllrTAB (lt) VI " "D3aTAB ( 31) 0 4 rTAB 
( 39)VrTAB( U)llr'I'AB(47) "CA'I' IS!.Aim" rllftliiG5(64· PIU(l65lt) ,32) rllr 
STRIBGS!it-P1!BI(1653t) ,32) allaii1GOSUillll 
351 LPRIII"''TAII ( 1 ) Dlr TAB ( 13) ll1111'1'AB( 19) Vr" "03 aTAB(l l ) 0 4 1TAB( l9) Vr 
TA8( 4 3)11r 'I'AB(U) • " r ll rGOSUI2111 
361 LPRIJrTSTaiiiG$( U , B) 1 ll rTAB( U ) DATZ$r'I'AB( 63) llaSTRIIIGS( 14 ,B) 
371 LPRIII'r" ( II ) " 1 'I' All ( 19) Vr " (R) " a TAll ( 31) llrltrTAB( lt) Vr " (OJ " a TAB( 45) 
llrllr'I'AB(63) 1lr • (PJ " rU4• 1rU5•1rU6•1 aU7•1rS• 41L-l 100SU11llll 
311 GOSU82 1 LPalii"''TAB ( 21) 0] 1 TAll( ]I) llr ll r'I'AB(lt) V1TAB( 41) llrTAII( 55) II 
JTU(6ll ll r • • rKr"J • •rOit U4•11COS08lll l 
l~l GOSUN rLPRIII"''TAB( 39) Vr TAll ( 45) Il l Ill " " rllrllr 'I' All( 5 4 ) It a" " 1llr'I'AII ( 
61) • • ' " ' " ' • • , ,., • • ,oe.cosualt ll 
411 008111161 LPRIIITTAII (lt) VI 'I'AB ( 45) II all rTAII( 51) lt alt1TAII( 5 4 ) 1t1TAB ( 57 ) 
llaSTitliiG$(68·PED(l65lt) , 32) 11t1 " " r08rGOSUB1111 
Ul GOSUII6 r LPRlln'TAII( lt) Vr 'I'AB (52) ll rllrTAII( 51)Jtrlt r ltr ll r STitliiG$ (U· P 
BU(lUlt) ,32) rllr " " rDir U5•11U6•l rGOSU81111 
421 GOSUIIrLPRlln'TAB(6l ) llrSTRIIIG$(U·PED(l65lt) , 32) rllrltrllr " • 1o 
lrGOIUIIllll 
Ul GOSUIIILPUimlrSTltliiG$(66· PIU(l653t) ,32) 1111 " "rOI1GOSU81I 
II 
U l GOSUBIILPallmlrSTRIIIG$(15•PID(l65l9) , 32) 111 1" "r DI1GOsulll 
Ill 
4SI COSOBitLftiWTTU(6l) NriiiiJ MJIIIIr • • rlilrllllr • • rDitCOS081111 
461 GOSOBirLPRIJrTSTaliiG$(U·PEII(l65l9) ,32) 1111 11 1" " rDI1GOIUilll 
I 
471 OOSUIIIrLPaiRTSTRIIIG$(11·PI£1(1653t) ,32) rOI 
411 LPRIIITSTitiNG$( II ,B) 1 LPRIN'I'" (0) " a TAll( lt) V1 • (R) " I TAll( lt) V1 • (S) 
"1TAII ( 59)VrTAII(6l) llrllrll r " IT) " •GOSU12III•U7•1 rUI•I I8• 5•t.• lrGOSU 
11111 
Sll GOlUB I t LPRIN'TTA.8(62) Mr • • rMrMr • • rDitCOI'tJ.llll 
511 GOSUII1 t.PRIIft'TAII(62) ltrSTRING$(61- PEU ( 16539) , ]l) 1 llr lt rltr • " aD 
11UI• I1GOSUI1III 
521 GOSUIII rLPRl lft'TAB(62) 111 111 II 1 STitiiiG$ ( 71-PEU (16539) ,32) 1ll rGOSUI 
1111 
531 OOSUBIILPRIIft'TAII(63) " " rllrSTitliiG$(7l·PBU(l6539) ,32) rii1UI• lr 
GOSUillll 
541 GOSUII r LPRIIITSTittiiG S (65-PEU ( 16539) , 32)111 " " 111 1 • • rDir 01• 
I IGOSUBllll 
551 GOSUBI 1 LPRIN'I'STRIIIGS( U·PIII (16539) , 32) ll r • • 111 1 Ul• l1GOSUI 
1111 
561 GOSUBI1LPRIN'I'STRIIIG$(66· PUI( 16539) ,32) 111 " "rllr • "rDirU7•1 
rGOSUIIllll 

571 GOSUIII1LPRl ln'TAII ( 61) 07 rSTRIIIC$(67·PIU(l6539 ) ,32) 11rllrlll" " 1 
OI!OOSU112IIIrGOSUI1111 
511 008111151GOSUII1111 
591 GOSUII5rGOSUB1111 
611 LPRIIITSTitiBG$(11,8) r LPRINTTAB( lt) V1TAII( 39) VrTAB( 59) VIGO't'0411 
I 
1111 RlJI LOAD Ol >DI HER£ 
1111 IrL•l TB£1111•1 1112•21ELS!IrL•2TII£1181•2• B2• 191LSIIPL• 3TBIIII1•3 
1112• 11ELSEIPL•4TB£11111•4•112•17ELBEIPL•5TBIIIB1• 51 82• 16 · 
1121 IrL•6TB£11Bl•6 IB2•151LS£IrL•7TB£NIIl• 7• B2•141LBIIrL•ITB£1181• 1 
112• 1 3Et.8EIPL•9TBENII1•9 IB2•12ELB£IrL• liTBIIIBl• l l rll2• 11 
llll IPI• 1 TB1110l•IID2•lr03•2 rO••l 1GO!'Dllll 
lUI IPS• 2TBE1101• 3102•4 •03•5•04• 6•GO!'Dll81 
1151 Ir8• 3TBIII01•6•02• 7r0l•h04 •9rGO!'Dll ll 
1161 IP8• 4TBIIIOl•9•02•11•0 3•11•04• l2rGO!'Dllll 
1171 Ol• !2r02• ll•03•14 r0 .•15 
1111 1$(1) •1$ ( 5+01,11 ) 1U (2J •U ( S+Ol,U) 1£$(3) • 15 (8+02,81 ) •U1 4 l 
•15 (5+02,112) rl$( 5) •U(S+03,111) 1£$(1) • U (S+Ol ,112) •1$17) •1$(1+04 ,a 
lJ 1UIIJ •U(S+04,B2 J 
1112 FOJt X•l TO I:IPES ( X) • ""TBZJI1191ELSETS•BIGBT$ (1$(X) ,LD(ES(X 
JJ•2)1GO!'D 1191 
1111 TS•RIGBT$(1$( 1) ,LD(U( X) )·3) 
11tl CS• I.UTS(T$,1) riPCS•"S"OBC$• "D"ORCS•"II"TBIIIU(X) •" ' " +TS 
IGO!'Dl i91ELSEGO!'D1111 
lltl lii:XT X 
1195 01•1$(1) r02•£$(2) rD3•£$(3) 104•£1( 4 ) ID5• U(5) 106• £$(6) r07• U 
(7 ) 10I•UIIJ 1L•L+l 1RITUU 
2111 Ul•l• U2•1 1U3•11 D4•l• U5• l• U6 • 1 1U7•11 UI•li=U 
llll OPn•t• , l, . CAT/DA.'r• ,t•PUTi l , DA'!'&$ 
3111 POQ• lT021rFOII11•1T0211IIIPOTU ,U(X , Xl) 1liUTXlriiUTX 
3121 CLOSirU1UaN 
3151 CLOSiriiiD 
4111 LPRIIITSniiiG$(3,131) rRUII" ItACLE" 

U)J : (8) :cc• Ho• 
ItU : : I 

t : : : 
: : . •• • S£C : 

' : : • B[lL : 
: : : 

I : : : 
: : : 
: : : 
: : : 
: : I 

"' :en :tC ) : t H, 
: : 
: I • : : • . .. , : I • : I • : I • : .. 
: .. 
: I I 
: I I 

••••• • ••• .. .. .. . 
liCHTHOUSE 

: 
: 
: .. ..... .. 

• • • • ........................ .. .... .........••• BAM:£ RS t SLAHO I • • • ••••• 
ttt : c .. n tt I CL ) 

••• 06/12/82 •• 
• Cl : I •• : • •• • 0..37 

: • •• : • .. .. 
' • ..... 
: • t tl • OW:J4 
: • t I 
I • I J • DWl5 • W2'8 

• .. I CM) I 
• • • 0 . 0 0 0 0 ••••••• 0 0 ••••••••• 0 . 0 0. 0 0 0 0 0... . • •• 0 . 0 0 • • ••••• 0 0. 0. 0 • •• 

UU :CNJ I I I lltl f 0, :fPt 
: I I tt I II : •OWl~ • W27 
: •Dw2• : tt •• a SWJJ I 
: : : 
: I 

• SW4 8 : : 
• OWl2 : • DW2'6 

: 
• SW4 9 : • OWlt : • OWll : •W52 
• S W51 : : •"51 I • : : ! . C5t • POf'[ H(OD : : : 

<--- • : I : 

<O > :Hn : f i t J CH 
: : ! .. : I • • NORTH : : 

• • C:OOS£BERRY : : 
• • t SLANO I I ... : I 

! : : 
: I : 
: : ! 
: : : 

Fig~/ 

Program Listing 3 

J. CLIIAAl2111011 ERROR CO'f'O liSIIDIPSTRV,H,M,O,Aa D! PUI"f'\J 1 8 1 0 1 XtDIM 
1$(21 ,21) aM• •t• rA•• t • •v•• t • ,y.• . • aCLSI PRUITI. 65, • wouiiiG PILINM 
S .... " rCBR$(34) r " EACLE" rCIIU( H ) rGOSUBliii1GO!'DI 
2 LPRIII"''TAII( 19) Vr " "03r'I'AII( 31) D4 rTAII ( 39) Vr " "05rTAII( 51 ) 061 'I' All (59 
) Vr • "07 rSTRIIIG$(71-PEEit ( U539) , ]2 ) 1 Ol 1 RETURII 
3 LPRIIITTAB(lt) Vr • "0 5 rTAB ( 51 ) 06rTAB( 59) Vr • "07 1 STJtiiiCS( 71-PEEK ( 
16539) ,32) 10irRITUJtll 
4 LPRIII"''TA11(59) Vr " "07rSTJtiiiG$(11·PIBI( 16539) ,32) 1Dir=U 
5 LPaiii"''TAB(l) OlrTAII(li)D21TAB ( U ) Vr " "D3rTAII(ll)04 rTAB(3t ) VJ " " 
05 1TAB (51) 061TAII( ~9) V1" "D7 l STJtliiG$ ( 71- PEU ( 16539 ) 1 32) 1 Dlr UTURII 

7 t.PRIIft'TAII( 1) DlrTAII( 11) 021TAII( 19) Vr 1 RETURN 
I LPRIIITTAII( l9 )VrTAII(l9) V1TAII( 5 9) V1LPRINTSTRINC$( II ,H)IGOSUI2111 

LUflltt JCYHttlltlllfS 
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15-11L-1 
11 L'lllft' (A)' I TAll( U) V1' (II) ' ,TAII(39) V1' (C) ' 1TAII( 59) VI' (D) ' 1U1•t 
1DZ-e1G0110111ttt 
lt L'lllft'' a",TAII(I)AI I G08UllliGOSUII1ttt 
31 L'lllft' IM'ITAII(I)AIAIIGOSD1IZIGOSUB1ttt 
41 L'lllft'<-' JTAII(tiAJ IGOSU1121COSUII1ttt 
51 GOSUli21GOSUB1ttl 
61 L'lliii!'TAII (lt) A J1 GOSU1121 COSUII11tt 
11 G080112 1U1•11U2•11008Ull1ttt 
II POIIC•lT04 1GOSUB51G0SD111ttl lnX'K 1S•l1L•11 LPKIIITSTitlliCS (61,8) 1 
IIJIIJIIrllrlllllr STill JIGS l U,B) 
llt L'lllft' (I!)' ,TAll ( U) v,' trl 'JTAII( 39) V1 ' (G)' ,TAll( 51) II1II1TAII( 59) 
V1' 'IIIIIITiliiiGS(68-PIU:(l6539) ,)2) 1llrll1111' ( B ) 0 1U5•tiU6•11U1•tiO 
•·•1G0SD111ttl 
141 00811111 LPIIIIITTAII( lll Dlr TAll ( 31) D41 TAll ( ltl Vr TAB ( U ) llr 11111111111111 
1TAII( 52) Ill TAll( 59) 111111 STitliiG$(11-PI!EJ: (1653t) ,31) IIIIIIGOSUB11tt 
151 OOIIUI7 1LI'altn'TAI(ll) DliTAII( 31) D41 TAB ( lt) V111111111 1111TAB( 5 2 ) Ill T 
AII(51)11JII IIITiliiiGS(1l-PBIJ: (11539) ,31) 1111111GOSUIIlltt 
161 00811111 LPIIIII!'TAII( 11) Dl1TA11( 31) D41 TAB ( 31) II1111111TAB( 53) 111111llrll 
111ft111Gf(12-PIIIt(ll539) ,32) 111 U4•I IG08UIIllll 
171 008111171 Ll'aiiiTTAII( 11) Dl1TAB( 35) llrii1STillliC$( 71-PBBit ( 16539) ,31) 
rll100110l11111 
111 008111171LI'aiiiTTAB(21)DliTAB(33) lllllrSTRIIIC$(U-PEU: ( 16539), 32) 
1111111UI•h008U111111 
1H OOIIUB71 Ll'aiiiTTAII( 11) Dl1TA11( 31) 111111 STII.IIIC$( 67-PBU: ( 16539) ,31) 
rllrlll' 'DI100811111111 
111 GOIUB71LI'alii!'TAII( 11) Dl1TAII( 31) 11 1 STRIIIG$ (65-PIU: ( 16539) ,31) Ill 
llr' '1LII1GOSD1Illll 
211 00811117 1 LHIII!'TAII( lll Dl1TAB( 28) II1II 1TAB( 6l) 111111 STIIIIIG$( 71-PEEit 
(165lt) ,31) 1DI1Ul•I1GOSUB1111 
221 QDIIIJB71LI'aiiiTTAII ( 21 ) II1TAII ( 61) ll1ll1 S'l'IIIIIG$( 71-PED ( 1&539) ,)2) 1 
DB1008UB1111 
231 0011UB11LPaiiiTTAB( 25) 111111 TAll (59 ) llr llr S'l'IIIIIG$ ( 71-PEEJ: (16539) , ll 
) 1DI1008UB1Itt 
241 LnlftS'l'IIIIIG$( ll ,B) 1111111 TAB( 51) llr S'l'IIIIIC$ ( 21 ,B) 1 S•l1 L•1 
251 L'lllft' (I) ' 1TAII(lt ) VI ' 'rllrii1TAB( 57)111 ' ' 1V1' (L) 0 1GOSUB21tt : 
03 .. 104•11 05•1 : U6•1 1GOSCB1ttl 
261 L'lllii!'TAII(l)D11TAII(ll) D21 TAII( 11) 111111111TA11 ( 561111 :GOSUB4 rGOSUI 
1ttl 
211 L'lllii!'TAII(1) Dl1TAII(ll ) D21TAII( 16) II , II, TAll( 55) IIJ' (It) '1V1 ' ' D7 1 S 
ftl.Cf(71-RD(l65lt) ,31) rDIIU2•1 rOOSUIIllll 
211 Lnlii!'TAB(1JD1rTAIIllllllrllriiiTAII(54)111!GOSUB4 1ClOSUB1111 
2H L'lliii!'TAII(l ) DlrTAII (11)11J IIIIIITAII( 5 3 ) II IIGOSUII4 :GOSUBllll 
311 L'lliii!'TAII( 1) DlrTAII( I) IIIIIITAII( 52)111 :GOSUB41D1•1 1GOSUBl111 
lll Lnlii!'TAB (5) 11111111 1TAII(22) 'BACLI! ISLJUID' r TAB (51) 111111 1GOSUB4oG 
010111111 
311 L'lliii!'TAI(4)111TAII(U)IIJ IG081l841U6•1100SUII1ttl 
331 LPaiii!'TAB(l)IIJTAII(22)DAftfi TAB(41)111TAB( 51)D611ClOSUB4 : GOSUB1 
Ill 
341 LPaiii!'TAB( 4) Ill TAll( 46)111111TAII( 51) D61 oGOSUII41GOSUII1111 
351 Lnlii!'TAB( 4) II1TAII( U) II1II1TAB( 51) D611 G08UII4oOOSUB1111 
361 LPalftBrlrBIIIrTAB(U)IIIIIIIITill.C$(35,B) 18•41L•l 
371 LPalft'(ll) ' 1111TAB(39)IIJIIIIII' (0) ' 1TAII(59) V1' (P) '1GOSUII1111 
3 .. LPaiii!'TAB(l) Ill TAll( 37) 111111V1 TAII( 51) D6 1 rGOSUII41 U5•11GOSUB1111 
JH Lniii!'TAII(3)111TAII(J5)111111rGOSUB31GOSUB1111 
4ft LPaiii!'TAB( 4)11rTA11(33)11rlll' (K) '1 oGOSUII31GOSUB1111 
411 LPaiii!'TAB(4)111111111TAB(J2) II11GOSUB31GOSUBllll 
Ul LPalii!'TA8(1)11111r iiiTAB(J1) IIIJGOSU8l1G081Jllllll 
Ul LPalii!'TAI(11)111TAII(JI)RI IGOSII'IIl1U4•11GOSUB1111 
44t LPalii!'TAB( lllii1T.U( lt) II1TAB( ll) D41 1ClOSUBl 1GOSUB1111 
451 Lnlii!'TAB(ll) II1TAI( 21) II1TAII( 31) D41 1GOSUBl 1GOSD1Illll 
461 L'IIIII!'TAI(ll) II1TAB( 27) llrTAI ( ll) D41 1GOSUBl 1GOSUB1111 
471 LPalii!'TAI( 11) II1TAI( 26) Ill TAll( 31) 041 1GOSUBJoGOSUBlltt 
4M LntlllftftiiiGS(ll,l) III JTAB(25) II1IITiliiiG$( 53 ,B) 1 5•511.-1 
4H LPalft' (Q) ' 1TAB(ll)111TAB(11)111111111111 ' ( R) ' 1TAII (39) VI' (S) ' 1TA 
B(5t)VI ' '(T) 'IGOSUll2ffi 1D2-ei DJ•I1GOSUB1111 
511 LPalii!'T.U(l) Dl1TAII(lllll1111 1111111TAB( 11) 111111111TAB( 31) D41 1GOSUII 
l1Dl•1r0080Blltt 
511 Lniii!'TAI(l)DlJTAB(U)IIJIIIIIIIII 1GOBUlll iGOSUBltll 
521 LPalii!'TU (1) DlJ 1 G081112 1 G08011llff 1 OOSUIIllll 
531 POIIC•1 T07 1GOIIOIISIQDIIIJ81111 1 IIU'K 1 LPRlftS'l'III.C$ ( 81, B) 
541 LPalft' 0 PL U BIC'ITAII(lt)VJTAII(lt)VITAII(5t)VIGOT04111 
1111 .. U S IGII D1>DI IIU 
1111 I PL-1 ftDB1•1 1B2•211t.BIIIPL•l'TIU111•2 I B2•19£LSElrL•lTBI!!IIBl•l 
1Bl•lllt.BIIrL-4ftDB1•41B2•1711LSIIIPL-5ftllliB1•5 1 82•16 
1121 IPL-6ftDB1a41B2•151t.BIIPL-7ftDB1•7 : 112•141!LSIIPL•ITH£11111•8 
I al•lli!.-IIPL-t'niDB1•t 1112•lllt.BIIPL-llft£11111•ll l 12•11 
1131 IP5-1ftatl1•1102•110J•2o04•JIGOT01UI 
1141 IP5-l'Tiatl1•JI02•410l•5o04a4 IOOTOllll 
1151 IP5-)ftD01•6 102•710J•II04•toOOTOllll 
1161 IPI•4ftD01•ti02•11103•11104•12100TOllll 
1171 Ol•.lla02•ll a0l•l••04•15 
1111 If( 1) •U(8+01,11) 1lf(l) •U(S+Ol , 12) 1 U( J) •U(S+02 , 111) 1 E$(4 ) 
•U(8+02,1121 oU(5)•1f(8+03,111) oU(6) •1$(8+03,112) oBS(7l•UlS+04,B 
1) 1U(IJ •U(a.o4,112) 
1112 POl X•1 TO IIIPIIf(li ) •"TBIIIlltlELSIT$•111GBT$ (1$(ll) ,LIJJ(IS (ll 
) )-21 100T0 lltl 
1111 Tf•&IGII'U (U (ll) ,LU (IIS(ll)) -3) 
liN Cf•~tl'rt,l) a IPCs·•s•oacs·•o•oacs·•w•TBaE$(X) ·•••+T$ 
100!011t1ILIIQOT01118 
1Ul .-xr ll 
1U5 D1•1f(l) 102•1$(2) 1DJ•I$(J) :04•1$(4) oD5•U(5) 1D6•1$(6) oD7•ES 
l7l1DB•IIlll 1L-I.+1 rUTIJU 
2111 Dl•11D2•11 Ol•l iD4•1J05•11D6•1 o U7•1 oUI•1o JUmJU 
Jill OPD'I',1 , 'UCLI/DAT'oiiiPVTtl ,DA'n$ 
Jill POU•lT0211POIIX1•1T021o IWPQTtl , l$ (X,Xl) 1.DTXl1111XTlt 
3121 CLOA1UTOU 
3151 CLOIII1 ao 
4111 LftlftS'l'lll.Cf( 3 ,131) I IW."IIAIIIIL&' 

Program Listing 4 

l CLIU llii1CLI1P&lftl465,"tt0UIIIC PILDAII!: ••• • •, call$(34) r'IU\IIB 
Ll',a&f(H) 
4 a. .._ GOTO 3151 
5 DK • ..,. V,B,M, DaM-• t•av•• , • , a•• . •aDEPIIITtl,I1 0 ,XIDIPII$ (21,21) JGO 
SOB )Ill 
8 Lftlii!'TU( 19) V,TU ( 39) V1'rAa( 59) V1 LP&IKTS'l'III.C$ ( BI,B) 

ListiiiJ4 rolltlllwn 
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The Full Screen Text Editor for BASIC, we w.11t 
~this Indispensable abiiHy. 

tO edit your BASIC program with the 8QIIIE 
It Is a type of word processor SDEK)IIIlCCJII\lt 
BASIC programs Instead of letters and 

• The capability to change, Insert and 
delete a character or characters: 

Simply position the cursor 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 a s two 
keystrokes. instantly the cursor jumps to the 
end of the program line and the editor is 
placed In the insert mode. 

• Delete, copy or move statements: 
All you hove 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 change a lot of 
PRINT statements to LPRINTs? 

• Macro key faci lity: 
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: 
Whets so special about this renumber 
facility? Not only can it renumber selected 
portions of your program. It also checks all 
GOTO. GOSUB. THEN and ELSE statements 
and updates them as needed! 

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 directly from 
Computer Applications Unlimited or ask your 
local computer store . 

The Editor is supplied on tape with complete 
instruc tions to move it to d isk. If you wish us to 
send the editor on disk p lease add $5.00 
a nd a sk for a DISK DUMP 

Add $2.00 for shipping in the U.S. a nd 
Canada. S 10.00 outside USA 
N.Y. Sta te Resid ents add applicable Sales Tax. 
Dealer Inq uiries Invited. ffi 
Computer Applications Unlimited 
P.O. Box 214, Dept FSBE, Rye, N.Y. 10580 
(914) 937-6286 

TRS-80 Is o TM of Tandy Corp 
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11 Lftlft"(A)"r'rU(l5)"• Cl" rVr "(l) "r'rU(lt)Vr " ICl " r'rU(5t)Vr " (0 
l"a~lllol•laL-laU3-taao.Jallll 
ll LPUft" "Dlr'rU(l3) "U"rftlllt)Vr" "Dlr'rU()I)D4r'rU(lt)Vr" " 
D5r'rU(51)06r'rU(5t)Vr" "D7rlftl~f(71-PSD(l65lt) ,32) rDiaao.Jal 
Ill 
ll Lftlft" 0 Ulr'rU(ll)"l 1 1"r'rU(lt)Vr" "Dlr'rU(31)D4J'rU(lt)Vr 
• "DSr'rU(SIJ D6J'rUI5tiVr • "D7rlftl~f(71-PSD(ll5lt) ,32) rDioOOI 
Dallll 
41 I.PSlft" "Dlr'rU(ll)"1 1 1"r'rU(lt)Vr" "Dlr'rAI(li)D4rTAI()t) 
YJ" "D5r'rU(51)06r'rMI5t)VJ • "D7rlfti~I(li-PIID (165lt) ,32) rDioG 
o.uaull 
51 Lftlft" "Dlr'rU(l4)"1 " r'rM(ltiVr" "Dlr'rU(31)D4r'rAI(lt)Vr" "D 
5rTAI( 51) Dtr'rAI( 5t) Vr" "D7 1 lft1.0f(71-PSD (115lt) ,32) rDiooo.DIIll 
II 
11 Lftlft" "Dlr'rUU51 •r•rruUtlVr" "D3r'rAIUIID4r'rUiltiVr" •u 
5rftl(51lD6r'rAIIStlVr" "D7rlfti.Cfi71-PSD(ll5lt) ,32) rDiaoo.DIIll 
II 
71 Lftlft" "Dlr'rU(ll) "1" 1'rU(lt) JVJ • "D3r'rAI(li)D4rTAII()t)Vr " • 
D5r'rAI( 51) D6r'rAI I St) v, • "D7rll'ft1.Cf(71-PSD (1153tl ,32) rDiaoo.DIIl 
Ill 
II I.PS1ft" "Dlr'rAI(lt)Vr • •oJ1'1'AI ( li)D4r'rAII (lt)Vr " "D5r'rAII ( 51)01 
rfti(St)vr• "D7rftal~fi71-PSII(ll53tl ,32) rDiooo.DIIlHI 
II I.PS1ft" "Dlr'rU(lt)Vr" "Dlr'rAI(li)Dtr'rAII(lt)Vr" "D5r'rAI(51)D6 
r'rAII5t)Vr" "D7rftal.Cf(71-PSD(lU3t) ,32) rDiaoo.DIIllll 
111 Lftlft" "Dlr'rU(ltl v 1 • •uJrTAI( 311 D4r'rAIIltl vr • •osr'rAII 511 o 
lf'I'AI(St)Vr" "D7rlft1.01(71-PSD(1Ult) ,32) rOiooo.DIIllll 
111 Lftlft" "Olr'rU(lt) Vr • "D) r'rAI(ll) 04rTAI( lt) Vr" "D5rTAI (51) 0 
lr'rAI(St)Vr" "D7rftal~l(li-PS11(115lt) ,32) rDio~llll 
121 Lftlft ftal~f(ll,l)aU3•la .. 3oL-l 
131 ualft"(l)"rTU(lt)Vr"(P) " r'rAI(lt)Vr "(C) "r'rU(5t)Vr "lll "rO I4 
)aGDiua1111 
141 Lftift" "Dlr'rU(t)D3r'I'U(ltJ Vr • "DJr'rAII Illl 04r'rAI()t)Vr" "05 
r'rU( SI)D6r'rU(5t)Vr • "D7rlft1.Cf(71-PSDI1Ult) ,331 rDiaoo.DIIlll 
I 
lSI I.PS1ft" "Olr'rU(t)D3rftl(lt) Vr • "03r'rU(ll) D4r'I'U( lt) Vr • "OS 
J'rAI( 51) D6r'rAI( 5t)Vr • "D7rftal~f(71-PSD (lUll) ,32) rOiaOOIIualll 
I 
111 I.PS1ft" "Dlr'rAI(t) 03r'rAI(lt)Vr" "D3rTAI()IJ 04rTA1(3llllrllrllr" 

"D5r'rAI(51)06r'rAI(Stl Vr • "07rlft1.01(71-PIII ( 1153t) ,32) rDioU4•1 
a05•1oOCMII1llll 
171 I.PS1ft" "Olr'rU(t)03r'I'AI(lt) Vr • "03r'rU(36)11JTAI(41)11J'rAI(U 
lllrllrllrllr • "D6r TAIIStJVr • "07rll'ft1~fi71-PIIIIt (1Ultl ,32) rDioOOIU 
11111 
111 Lftift" "Dlr!M(I)D2r'rU(U) Vr • "03r'rAII(35)11rTAII l 4l)llrllrllrllr 
IIJ'rU(51)11r • "D6r'I'AI(51)Vr • "D7 rlftl~f(71-PIII(1U31) ,U) rDioCO 
-1111 
111 Lftift" "Dlr'rU(t) D2rTAI(ll) Vr " "D3rTAII ( 34) llr'I'AI( 5llllrllrllrTA 
1(5t)Vr" "D7rftal.CIIli-PS11(1153t),32) rOioOOIIuallll 
211 Lftlft" "DlrTAI( I) D2r'rU(lt) v 1 • "D3r'I'AII( 32 ) llrllr'rU(54)11rTAI( 
5t)Vr" "D7rlfti~f(71-fta(lU3t) ,32) rDiooo.DIIllll 
211 Lftift" "DlrTU(t)D2rTAI(lt)Vr" "Dlr!U(lllllr!AI(55)11r!AI(5t 
JVr• "D7rlfti.OI(ll-fta(lU31) ,32) rDioOOIIualHI 
221 Lftift" "Dlr!U( tl D2rTAI(lt) v 1" "DlrTU( 31) llr!A• : 51) llrTAII(5t 
)Vr • "D7rll'ftl.OI(ll-1'1111(165lt) ,32) rDioQOIUallll 
ZJI Lralft" "Dl r'rAI( t) D2rTAI(lt) Vr" "03r'I'AI(31) 11r'I'U(JI) "I!Uai.D 
lAD IIOCII"r'I'U(57lllr!AI(5t)Vr" "D7rlfti~f(71-PID(1153t) ,32) rDia 
oo.uautl 
241 Lraiftlftl.Cf(31,1) rllr'rAI(SI)IIr" "rlfti.CI(21,1) al•3aL-l 
251 uarar• Ill • r'rAilltl v, • (Jl" r!AI(3llllr!AI(3t)DAnlr!A11(5t)llrTA 
1(11) • (L) "aOOIUBZIIIa ll4•1oU5-t aUI-toCOIUilllt 
211 I.PSlft" "Dlr'rAI( I) D2r'rAI(lt) Vr • "03rTAII()2)11r'rU( 5t) llr'rAI(U 
)" "D7rlftl.Of(71-PSD(lU3t) ,32) rDioOOIUBllllo04•1a05-toOI-taOO 
Bualltl 
271 · Lftift" "Dlr'rAII( I) DZrTAI(lt)Vr • "D3rTAII(33)11r'rU(II)IIr'rAI(U 
I" "rD7rlft1.0fl7t-na(l65lt) ,32) rDia04•loOOIUB1111 
311 Lftlft" "DlrTAII(t)D2r'rU(lt) Vr" "Dlr'rU(2tiD4r!AI( 34) llrTAII(I 
l)llr'rAI(U) • "D7rlftl.Of(71-PSD(1Ultl ,32) rDiooo.uallll 
ZN Lftlft" "DlrTAI(t)D2r'rUl lt) Vr" "D3r'rAI( Zt) D4rTAI( 34) llrTAI(t 
Zlllr'rAI(U) • "07rlftl.OI (li-PSD(l6539) ,32) rDioOOIUallll 
311 I.PSlft" "DlrTAI(t) D2r'I'AI( lt) Vr • "D3rTAIII2tl 04r!AI( 34) llrTU(t 
2)11r'rU(Ul • "D7rlftl.C:I(li-PIID(11531) ,32) rOio113•1oU4•1a00111111 

" 311 I.PS1ft" "DlrTAI( t)D2rTAI( 17) llrllrllr'rU(35)11rTAI(t2)11J • "D7 1 IT 
111.01(71-PID (11531) ,l2) rDio00111121tla03-to04•1o05-t aOI•Iaootllll 
Ill 
321 uarn• "Dlr'I'AI( t) D3r'rAI( 111 llr'rAI( 211 llrllrllrllrTAI( 21) llrllrllrllr 
'rU(35)11rTAI(Il)llr'rAII(U) • "D7rlfti.C:I(li-PID(l65lt) ,32) rDiaOOI 
IJB1111 
Ul Lftlft" "Olr'rU( t) D2rTU( 17) llrTU( 24) IIJIIrllriiJIIrTU( 33) llrllrTA 
I(SI)IIrllrllrTAI(Il)llr'I'U(U) • " D7rlfti.Of(71-PSU(lU3t) ,32) rDioC 
_,.1111 
341 U.Ift" "Dlr'rAI(t) D2r'rU(17) llr'rA11(4l)llrllrTAII(55) llrTAII(St) llrll 
r'rU(U) • "07rlfti.C:f(71-PIU(lUJI) ,32) rDioCOIIUilltl 
351 I.PSlft" "Dl r'rU( I) D2r TU ( 11) llrTAII(41)11r'I'AII(43)11JIIr!AII (53) llrll 
rTU(St)VrTAII(Iil) • "D7rlft1.0f(7 t-PSD(lU3tl ,32) rDI 
311 U.Iftlftl.C:f(11,1) rllrTAI(41lllrlrBrlrlrllrTAII(5llllrllrlft1.C:II 
27,1) ..... L-1 
371 LPIIlft" (II)" r'rAI(ll)llrTAI(41)11r • (0) 0 rTU(41)11rTAI(51) IIJTAI( 5t 
)Vr "(P)"oCOIUillll 
311 Lftift" "Dl rTU(t) D2r'I'U(ll)llrTAII(31)11rllrTU( 47) llrllrllrTUI 5t 
)Vr " "D7rlfti.Of(71-PID(ll53tl ,32) rDiaOI•laOOIUilHI 
3tl Lftift" "Dlr'rMitiD2rTAI(ltlllrllr'rAil37) llrTAI(3tJVr • "rllrllrTA 
1151lD6r'rU(StlVr" "D7rlfti.Of(71-na(l153t) ,32) 1DiaOOBua111t 
411 Lftift" "OlrTU(t)D2r'rAI(lt) VrTAI(ll)llrllr'I'AI(31JIIrTAI(3t)Vrll 
rTU(43)11rTAI(51)06rTU( 59) Vr • "D7 1 lfti.C:I(li-PIIIt(lUlt) ,32) rDI 
ooo.ua1111 
411 LPIIIft" "DlrTAiltl 02rTAI( lt) VrTAI(ll)llrllrTAI( 35 ) llr'rAI ( 31) Vr • 

• rllrllr'I'AII 51) D6rTU( 5tl Vr • "07 r lftl11Cf(71-PID 1 li5ltl ,32) rDioOO 
IUWllll 

m.~~~:;,;~~;~~m~;~!M:~~:b;:~~m~~r:mr~m:~::~~ 
•loootlllllll 
431 LPII1ft" "DlrTAI(t) D2r'I'U (lt)V1 • "D3rTU(21) llrTAI( )]) llr'I'AII( 3t 
)VJ • "D5r'I'AII(51)D6r'I'U(5t) Vr • "D7r8'1'11IIICf(71-PID (lUll) ,]2) rDia 
0011111111 
441 Lra1ft" "Dlr'I'AII(t) D2r'I'AII(l 9) Vr" "Dl rTAI I 2t) IIJIIJIIJIIrTAI( 39) Vr 
" "D5rTAI( 51)06rrA1(5t)VJ" "D7rftaiiiCf(71-PIU(lU3t) 1 32) rDiaOOI 
Ul2111oU4•1oCOIUI1111 
451 I.PSIIIT" " OlrTAI(tl02rTAI ( lt)Vr" "Dlr'I'AI(lt) Vr" "05rTAI(SI) D4 
rTU( 5t)Vr" "07rftal.OI(li-P111(1153t) ,32) rDiaOOIUallll 
411 I.PS1ft" "Olr'rAi lt) 02r TAl( lt) Vr • "03r'I'AI( 31) D4rTU (lt) Vr • "05 
ITAI(51) D6rTU(5tJVr" "D7rlftiiiCf(71-PilU(ll5lt) ,32) rDiaOOIIualll 
I 
471 Lftift" "01 rTAI(t) D2r'rU( lt)Vr" "03rTAI( 31) D4r TAl( 31) Vr • "05 
rTU(51)06rTAI(5t)Vr " "07JITitllllif( 71-PIU (1153t) ,32) rDI 
411 I.PS1ftlft1111il ( ll,l)al•5oL•l 



Listittl 4 ctM1"'-

4H LPIIIIIT" (Q) • 1TAII( lt) v1 • (l) • 1TAII ( ) 9) V1 • ( 5 ) • 1TAII(Sf) V1 • (T) 0 1GOS 

~=!·~lC•lT011 1 LPaiiiT" "Dl 1 TAll (9) D2JTAII ( 19) VJ • "D3 J TAII ( 31 ) D4 TAll 
( lt) v1 • "D5 1TAII ( 51 ) D61TAII( 59) VJ " "D7 1 STili JIG$ (71-PBBI ( U53 t) , h) I 
DloGOSUillll oWBll'l'C 
511 LPaiiiTSfti iiC$( 11 , 8 ) 
521 LPll iiTTAII ( 19) VJTAII( 39) VJ'fAII( 59) V 
531 00!0 4111 
1111 Rill MSICW Dl>DI Bill 
1111 I PL-l'f11UBl•l o12• 21ELSIIPL-2nUB1•2 o82•lti:LSBIPL-3'f11Dial• 3 
ol2• lii:LSIUPL-4'f11Dial•4 o82•17BLSIIPL-5'f11111111•5o82•U 
1 121 IPL-6'f1lllllll•6 o82• 151LSIIPL• 7'f11111111•7 o8 2•141LSIIPL-I'f11Dil• l 
ol2•lliLSilrL• tTIIUBl• 9 o82•121LSBIPL-11'f11EIIB1•11 o82• 11 
1131 IrB•l'f111110l•l o02• lo03•2o04•3 oOOT01111 
1141 Ir8•2niii01•3J02• 4o 03• 5o04 • 6 oCOT01UI 
1151 IPBa3'f1111101•6o02•7 o03•1o04•t oCOT01UI 
1111 IPI• 4'f1111101•9o02•11 o03• llo04•12oCOT01111 
1171 0 1•!2o02•llo03•14o 0 4•15 
1111 U(1) • U(8+01,81) ol$(2) •1$ (5+01,12) ol$(3) •1$ (8+02,81) ol$( 4 ) 
•U(S+02,12) oU( 5 ) •1$ (5+03,11) ol$(6) •1$(8+03 ,82) ol$ (7) •1$ (1+04 ,1 
1 ) ol$(1) • 1$(5+04,12) 
1112 POl X•1 TO loiPE$(ll ) •""'f111111191BLSET$•1ICIT$(U( ll ) ,LD(U(X 
)) -2)oCOTO 11fl 
l UI T$• l i CBT$(U(X) , L£ W(£$(ll) )-) ) 
1191 C$•l.U'I' t(T$, 1 ) I IPC$•"S"ORC $•"D"ORC$•"W" 'f111111 $(X) ••• "+T$ 
oCOT011t1BLSICOT01111 

t::~ :!~$~1) oD2•B$(2) oD)• B$(3) oD4•B$ ( 4) oDS•I$ (5) oD6•1$ ( 6) oD7 • U 
(7) oDI • I$(1) oL• t.+1oll'fll lW 
l lll Ul•l t U2•l aOl•lt04•l aUS•l t06•l t U7•l aOI•l t aJ"!tlU 
3111 OPD" I • 1 1 1 "IIARSLI / DA'f" o IIIPOTI1 , DAft$ 
3111 POQ•1T021 oPOU 1 •1T021 o IIIPII'ftl , l $(ll , lll) oWill'fX1 oiiUTll 
3121 CLOalo l.B'nllW 
3151 CLOIIoiJID 
4111 LPIIIITSTIIIIIC$( 3 ,138) oltUN"IIISIIY" 

; ~ ; ................ ; ;; ; ................ ;;c; ................ ; io; .............. . 

' 

• Cl 
I 

••• 0 • •••• 0 ••• • ••• • 0 0 •••• 0 ••••• 0. .. ... .... •• • ••• • 0 0 •••••••• 0 ••• 0 • •• 0 ••••• 0 ••• 

t £ ) :en tttt tt t <t > : cH) 

• • .. . 
I U tift t 
I t tU 
I t 

• .... 
: .... 

Itt II I 

• • ••• • ... : 
• • •••• 

I t It LlflL[ 
t t t I'II IE RY ISLAHO 

••••••••••• 0 ••••• 0 •••• ••• 0 •• •• 

CR['" l'l lS(RT 
I SLAHO • • • • • •• • ••••••••••• 0 •• 0 

CU : CJI I t IKJ I t t CL J 

• 16/I Z/ 12 • • • : ..... • ••• • : .... • ••• : . • I t t 
1t •• 
: . . 
It • .. . a r NU 

• • 
0 ••• • ••• • ••••• 0. • • • ••••••••••••• • • 0 ••••••••••• 0. 0 ••• 

( " ) • ••• • ( 0 ) : , , , 

• •• ••• • ....... ....... .. 
I N > •••• 

;a; .... 0 • • • • 0 • • • 0 • • ; c.t ; .. 0 •••••••••••• • ; ;; ; • ••• • •• •••••• • •• ;c;. ; ....... 0 • • • •••• 
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oo ooooo t ooooo o ooooooo ooo ooooooooooo o oo ooooooooooo ooo o oooo•••····· · ··· ········· 
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Program Listing 5 

3 CI.aAal211o0. .._ QOTO 3 5 51oDIPITIY, I ,W,D,AoDCPIIIT'O,I , O, ltoDIII 
••c ll ,ll ) .... ·•··•·r· .v·· · · ·•····•cu•ftlftt"s,-..at iiG rtLDM 
1 •••• • ,caa$(34) 1 "IIII I&Y" , caa$( 34) oG08Ua3511oQOTOI 
5 LPallft'TAa( l ) D1J'rAII( 11) D2 1'fU ( lt) Y1'rAII ( 21) D) 1TU (ll) D41'rM ( lt) V 
JTU ( tl) D5JTAII(51) D6 JTAII(5t)YITU(U) D7J ITJ.IIIG$(71-PSD(1U)t) , ) 
l ) 1Di oltft11U 
7 LPII Ift'TU (1t ) VI'fAa( 3t) YJTAI(5t)YoltftlllW 
I 0011017oLPSI..,.,..l11Cf(ll , l) ! OOIUI2111 o8•loL•1 
\I 1Hll't0 \~) 0 I'I'U\lt) VI 0 !l )' , 'rAII( lt)VJ "(C) • JTAII ( 59)VI" (D) " oCOBII 
11111 

..-SH Llat of "'"""'•• r• on Page 451 

SOFTWARE CONCEPTS 
DALLAS TEXAS 

SPECIAL DELIVERY 
Now is the time to tum 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 penonalized fORM letten. 
• free format labeb 

• 100% machine lanCJUaCJe 

• Enter namM at typist ~ 

• Ute with Scripait, lazywriter, Electric Pencil 
(we ~ell them all!) 

• Utrad 18lected D&IDM 

• Boldface & underacore 

• Get your form letten put the 18Cl'etary'a deak! 

XTRA Special Delivery Includes 
all of the above PLUS: 

• Dialt Sorta 
• Multi Label printer 
• Key definition• 

This is the LAST mailing list you 
will ever have to buy!! 

roa YOVa NODIL I Oa Ill: 
(requires minimum 32K & ainqle drive) 

SPECIAL DniVERY .......... ................ .. ......... ....... .. .. $125 
XTRA SPRCIAL DDJVERY .......................... ...... ..... $199 

roa TOft •oDBI. II 
(requir" Scripait 2.0) 

SPECIAL DELIVERY ............ .......... .............. ...... ...... $199 

Over 2800 aatiUied customen 
(plua 12 that won't apeak to ua any more) 

Electric Pencil 2.0 ....... .......... ...... .. . $80.00 
La..zywriter .... ... ... ... ......... ... ... ... ... ... $165.00 
Scripsit .......... ... ..... .. .... ........ ... ... ..... . $95.00 

(Most TRS aoftware available at limilar ditcounts. CALL') 

SOFTWARE CONCEPTS 
105 Preston Valley Shopping Center 

Dan ... Taa. 75230 
Our retail store i• located at the SW corner of 

Preston & LBJ 

(214) 458-0330 
MuterCard, Vila, American hpreu, COD 
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The Micro-TracTM Generation 
• High Frequency Response • Wtde Dynamic Range • 
• Used by Software Firms & Computer Hobbytsts • 
• Choice of School Distncts Nationwide • 

-UPS SHIPPING-
(No P.O. Boxes please) 

$2.00 (12·pak) $3.00 (24-pak) 
- Canadtan shipping multiply by 2-

#1 COMPUTER TAPE 
IN THE USA! 
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• 

• • 
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• 06/ 12/ 82 

. . .. 
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• • • 
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.. .. 
tt CH ) 

t t • 0W" 3 

tt • DW"2 .. 
• • • 0 •• 0 •• 0 ••••••• 0 •••••• 0 ••••••• •••• 

•• 10) : Cf' ) 

0 ••••••• 0. • • • •••••••• ••••••• ••••• 0 •••••••••••• • • 0 • •••• ••••••• •••• 

co> t tttt cro :cs> : n> 
•SW1 7 tttt t t .... 

llf"L R" SEC 

1 5 G08UII51C080111111 
21 GOSUBS1 G06UB1111 
31 GOSUB5 1 GOIIU111111 
41 GOSU115 1GOSUB1111 
51 GOSUB5 1 Ul•I 1G08UB1III 

Figure5 

U LUI NT" 0 D1 t TAB ( 11 ) D21TIUI(l9) "° Cl" 1TAII ( 31 ) D4 1TAB(39) V1 • "DS1 
TAB ( 51 ) D4i 1 TAll ( 5 t ) V1 ° "D71 STitlltC$ (71-P!El ( 16 539) ,32) 1 D8 1 U3•l iGOSU 
111111 
71 C0801151GOSUII1111 
II GOSUII51G08UB1111 
ft 110801151G08UB1111 
111 0080115 
111 t.P~ IIft'IITRlltC$ ( U ,H) 1111111 • " 1111 STitliiC$ ( 34 ,H) 105•11 5 • 21 L• 1 
1 21 LPIIIIIT" (I) "tTAB( U ) Vt " ( r ) 0 t TAB(38) 11J IIIII III t" "1 111111" " t il l" (C 
) 

0 JTAB(59 )VI " (H) " 1GOSU111111 
131 GOSUII31111 LPRIIft" " D) 1 TAll ( 31 ) D4 JTAB( 37 ) ll tii 1II1TAB( 45 ) li t li t TAll( 
51 ) M JTIUI( 59 ) V1" "D7 1 STitlliC$ ( 71-PEBJt ( 165 3 9 ) , 32) 1D81 U4•11 U5• 1 1GOS 
UB1111 
141 GOSUIIllll1 LPRINT" " Dll TAB ( 36) 111TIUI( 44) II 1TAB (51 ) D6 1TAB( 59) V1" 

"D7 t 9TIIIIICI(11-PBU(1 6539) ,32) 1D81GOSUB1III 
151 G08UIIllll1 LP~IIIT" " Dl1TAII( 35) 111 TAB ( U ) Il l TAB (51) D4i tTAB ( 59) V1 " 

"D7 1 IITII I IICf (11 -PBU ( 1653f) ,32) JDIIU3•1 1G08UB1111 
1 61 GOSUIIllll 1 t.nl NTTAB ( 25 ) II1II 1TAB (35) II I TAB( 43) 111 TAB (51 ) D6 1 TAB ( 5 
9 ) VI " "D7J9Titl 11Cf(71-PEU(16539) ,32) tDI1GOSU81III 
1 71 GOSUII3 1111LP~INTTAB(23 ) 11111 1 ° " 1lltll 111111 1" • t il t TAB( 44 ) 11 111 111 
1TIUI (51 ) D6 1 TAB (59 ) Vt 0 "D7 1 STiti NC$ (71-PEEit ( 16539 ) , 32) 1 D8 1GOSUB1II 
I 
181 G06UBliii1LPRINTTIUI( 22) II 1TAB(ll) ll t ll tlll TAB( 46) 111 TAB( 51) D6 tTAB 
(59) V1 " "071 STitiiiC$(71 -PIIlt (U53f) ,32) tD81U6• 11GOSUB1111 
1ft G06UBllll1t.PIIl ll'I'TIUI ( 21) li t TAll ( 46) 11 1111111 TAll (59 ) Vt • "D7JSTitlltC$ 
(11-PIIl ( 16539) , 32) tD8107•11GOSU11llll 
211 G08UIIllll 1 LPRIIITTIUI ( 21) lit TAll ( U ) Ill TAB( 55 ) II t lltllllltll l STitliiC$ ( 1 
I - PEII(16539) , 32) JDII UB•I IGOSU81111 
211 GOSUII3111 1LPRIIITTAB ( 22) 111 111111111 1TAB( 51 ) 11 1" • 1II 1TAB(61) 11 1111 
0 LI TTLI"I GOSUB1111 
2 21 G08Uil31111LPRIII'I'TAB (26) 11 t ll l ll l ll l " CRBAT II ISERY" ITAB(SI ) IItTAB 
( 55)11JTAII(62) 111 " JI ISERY ISLAIID" 
231 LniiiTSTIIIIIC$( 29 ,B) 1 Il l • ISLAIID" 1TAB ( 49) 1111 H1 H1 H1 H 1 HllltTAB 
(62) II JSTitliiCI ( 17 , H) 1 Ul•1 1 S• l 1 L• 1 
2 41 t.PRIIIT" ( 1 ) "1 TAB( 19) V1 ° (J) • 1TAB( 2 9 ) Il l TAB ( 41) 111 • (I) " 1 TAB (56) II 
JTIUI(62) 11JII I " (L) 0 1GOSOB1111 
251 GOBUBllll1 LP~IIITTAB( 29) II1TAB( 33) DATII$ 1 TAB ( 47) II1 TA8( 56) II1TA8 ( 
63) 0 " I II JSTit l iiC$(11-PI!Jt( l653t) ,)2) 1D81GOSU11llll 
261 GOBUII31111Lni NTTAB(25) ll tii1111 111111TAB( 46) li t TAll( 57) li t II 1 li t TAB ( 6 
3 ) • "llltSTRlliC$(71-PBBJt(l653t) ,32) 1D81U6• 1 1GOSU81III 
2 71 G08UIIllll1 LPRINTTIUI( 21) ll t ii i iiiiii TAB ( 46) Il l TAB( 51 ) D6 tTAB( 61) 11111 
tiiiii JSTitl NC I(71-PBBJt(16539) ,32) t DI IGOSUB1111 
281 GOSUBllll1 LPRIII'I'TAB( 21) li t TAll( 46) 111 TAB (51 ) 061 TAB (59) Vt STitl NC$ 
(71-PE£1(16539) , 32) IDBIU7• 11GOSUB1111 
291 GOSUIIl lll1 LPRllmiJTIUI( 45 ) Il l 'fAll( 51 ) Dfi1 TAII( 59) V1 • "D71 STitl NC$ ( 
71-PE£1(1653 9 ) ,32) tD81GOSUII1III 
) II GOSUI3111 1LP~Irnl tTIUI( 43 ) II t ill TAB ( SI ) DfitTIUI ( 59) VI • "D718TRIIIC 
$(71 - PIU(1653 9 ) ,32) tDIIGOSUII1111 
311 GOSU1131111 LPRllft" " II1TIUI ( 43 ) 11JTAB ( 51 ) D61TAB(59)VI " "D7 tSTRIN 

Listin1 j C'ontinwes 



,., 

L.....,,_ 
C:Silt-KD(1Ult) ,l2) 1DirDI-troo.Ja1111 
121 GOIUallllrLftli'I'I1DI( U)III'I'U(51) D611'U(5t) V1 • "D7 1 llfti-.f( 
u-naUC5ltl ,l2) 1 •• r Ill I" r-1111 
331 LPUft" "D117U(li)DZII'U(li)1111111'U(U)IIri'U(51)116ri'U(5t)V 
1" "ID7rD .. 1roo.Ja1111 
HI Lnilll'" "D111'U(11) DZ11'U( 11) 1111'U( H) ll1'rU (51) D611'U( 5tl VI • 

"ID711'1'1I .. f(71•KD(U5lt),l2) 1DI 
351 Lnlllftftl.Of(l1,1l rlll"rM(UJ lllrBftiiiiOS(35,11) r8•4rL-1 
lU Lftlft"(lll"rfta11ClllrTUU5lllllllllr'rAII ( 45)111 • (0) "1TU(St)V1 " 

( P)" roo.Ja1HI 
371 Lftlft" "D111'U(15JII11'U(2lllllllr" "rlllllrlll"rUI44l1117M(51) 
D611'U(Sf)V1" 0 D7rllftiiiiOf(11·KD(16S3t) ,l2) IDirQDIUSliH 
3H Ulllft" "DlrD1(16)11111111rllrllrllrllr'rU(lll llrllrllrllrllrllrllr • 
rllrllri'U(51)116ri'U(5t)Y1 • "D7rnatllaf(7t-na(165ltl ,12) 1DirCOIO 
Ill HI 
311 oo.uaJHirLPUft" (Ill "ri'Mtlllllrllrllrllri'U(51)116ri'U( 5tl v, • • 
D7 rllftiiiQf(7I•PSa(l653t) ,Jl) 1Diroo.Ja2Nir-ll11 
HI QDIUS5rOO.US1HI 
411 COII!a5r00.0.1111 
Ul ODIUS5r-1111 
01 aa.ua5rODIUS1NI 
441 -sraa.ua1NI 
451 ao.uasrooeulltfl 
411 ooeu15r00-1111 
471 LPillll'llfti.Of(ll,l) 18•S1t.-1 
4H LIIIJII'" (Q) • II'M(lt)Vr • (II) • ri'U(3t)Vr • (8) • ri'U( 5t) Vr • (I')" r008 
011111 
411 00.0151-1111 
511 COIOI5rDl•lrU2-tiClOSUI1111 
511 LIIIfti'U(l2)Ari'U(lt) Vr • "D3ri'U(31) D4ri'U(lt)Vr • "D5ri'U( 5 
llll6r7U(Sf)Yr" "D7rnatllaf(71-KD(U53tl ,321 rDir-1111 
531 Lftlfti'U(61Ar" "llr'rUUt)Vr • "D3ri'U(31)D4r"rU(lt)Vr 0 "D51'r 
U( 51)11611'U(5t)VI • "D7rnat.OS(11-Ka(165lt),3Z) rDirGCMU11HI 
531 LIIIfti'U(5)11rllrDI(lt)9r • "D3ri'U(ll) D4ri'U(lt)Vr • 0 D511'A8( 
51)116r"rU(5t)Vr" "D7rllfti.OSI71·KD(1653t),ll) rDirCOIOIZIIIrQOS 

Program Listing 6 
1 CL&Aal211r011 .._ QO'I'O 3151rDIIPIIftV,I,II,D,Ar DII:PlftD,I 0 0 0 1rDIII 
IS(2t,21) .... ,.,.,.•t•,v·•· ··•·•. •,a..a.niftt615,-..atiG rtLIIIMI 
1 •••• "rCilf(l4J r"PUCII"rCII&$(l4JrClOSUillllrQO'I'OI 
Z LftlftTM(ltlVrDI(2l)DlrTU(li)D4ri'U(3t)Vr" "D5rTU(51)116rl'll 
1(5tlVr 1UI'DU 
3 LPIIfti'M(ll) D4rDI( lt) Vr • "D5rTU(51) D6r!U( 5t) Vr • "D7 1 lift I lie: 
S(71-KD(l653t) 0 U) rDiriiTUU 
4 Llllfti'U(ltl Vr • "D5rTAII( 51) 116 rTAII( 5tl Vr • 0 071 IITIIIIIIOS( 71·K&I ( 
1653tl ,U) rDirliTD .. 
5 Llllfti'M ( l)D1ri'U(lt)D2ri'U ( lt) Vr • "D3rTU ( lt) D4ri'U(lt1Vr • • 

• Cl : un 
II 

I 1 1 
I I I 
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!I (. I ! CO l 
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<E) : en :cc• :<H) 

•C*l / 
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• • • • • Otfl• t I'VIIRM.lHEM» ROCK I 
. • • . 0 . •• . 0 ... .•... ••.• 0. 0.... .• • ..•. 0. 0. 0 •.•••... 
CJ) :tJI I t• / IZ / 8 2 t Il l 

• • • • • • • • I 0 0 

••• • • . .... .... . . . ..... .. . ... • •• • •• 
• • •• •• J 

0 0. ............ .• •. . . .• • • ............. 0. 0 ..... .. . 
I MJ t t eO> I I : CP) 

• •• • •• .. . : .. 
J II I : t I 

•• • •• : uu ••• • 
I 0 0 

•••• 

················· ···· ···· ······· ········ ·········· ···· ······················· CQ ) I (R) :CSJ : en 
I 

........... ..... ......... .... ... .. .......... ........................ ....... .. 
I I I 

Figure 6 

011111 
541 -5rODIUS1111 
SSI -5roo.Ja1111 
511 ODIUS5roo.Ja1HI 
571 COIOI5roo.Jallll 
5M ODIUS5rCOIOa1NI 
511 Lftlftllfti.Of(M,Il rCOIOa7 r~lll 
1111 ._ UBIClll D1>01 UU 
1111 IPL•1 TIIIIID1•1r 12•lla..&IrL-ZftiiiD1•2rll•1 tiiMIPL•3ftDI1•3 
riZ•1111LUIPL-4'riiiiiD1•4ri2•1711MirL-5ftiiiD1•5ri2•U 
11ll IP""'ftiiiDl-6 r 12•1511LAIPL-7ft-l•7 r 82•141I.PUL-.,._1•1 
r l2•lliUIIPL-tft-l•tr i2•1ZILPIPL-1fft .. ll•llr12•1l 
11ll IPa-1,....,1-tr02•lr0l•ZriM•lr00101111 
1141 IPI-~1-lr0Z•4r0l•Sr1M-6r001011M 
1151 IPI-3,....,1-6rOZ•7rOl•lriM•tr00101111 
lHI IPI-4ft_,htr02•llrOl•llr04•Ur00101111 
1171 01•Ur02•llr0l•l4r1M•l5 
liM IU(l)•IS(II<01,11)rU(Zl • U(11<01,1Z)riSill•U(I402,11)rll(4) 
•U(800Z,Il) riS(5)•1f(IOOJ,Bl) r iSI6l•U(I003,1Zirii(7)•UCit04,1 
1) rU(IJ•If(IOOC,IZl 
1112 POa 1•1 '1'0 l r iPif(l)•""ftDlttliUITS•IIc:lll'f(lf(l) ,lolll(lf(l 
l I · Z)rQO'I'O lttl 
1111 TS•UGB'rf(lf(l) ,LD(Sf11l) •l) 
lltl Cf•LIIn'f(Tf,1l I IPCf•"B OIICf•"D"DICf•"ll"ftlllf(l) -···~· 
IQOI'011t1ILIIK00!01111 
1111 IIIII' I 
ltt5 D1•U(l)rDl•lf(ZirDl•lf(l)rD4•U(4) r DS.U(5) rll6•1f(C) ID7•1f 
(7) rDI•If(l) 1L-I.+lrUI'DU 
2111 Dl•1 I U2•1r 03•11 D4•1r D5•lr 06•1 1 U7•1 r U .. lr ~ 
3111 Llllfti'U(1)D1r"rU(lt)D2ri'U(lt)Vr r UI'DU 
3511 ora•x• ,1,"11I8DT/ DAI'"riiiPU'H1,Mftf 
3511 POIII•1'1'0llrPOal•1'1'0ZiriiiPIITU,U(I,Il) rD171lriiDft 
3521 CLORrUI'DU 
3551 CLORr!Dm 
4111 LPII llftfti 1110 $( 3,131) rllllll" PIACW • 

D5ri'U( 51) D6ri'U( 5tl Vr • "D7 rnai-f(71-Ka(lC53tl ,U) rDir-
7 LPalftTU(1t)Vri'U(lt)Vr'rU(5t)VrliTDB 
I C01017rLIIIftllftlllc:f(H,•la-ZIII 
lt Lftlft7M(lllllr" (ll"ri'U(lt) rYr"(CJ"rTU(U)Yr "(D) 0 rDl-trll2• 
I1S•lrL-looo.uallll 
21 L711Ifti'U( Zl) llrllrllr • "D3r aODIUSlo-1111 
31 LIIIfti'M(lt)llrDI(D)D3r rQOIIDa3r-11H 
H LPIIftTM(lllllrllri'U(Zl)D3r r-3aQDIUS1HI 
51 LftlftTU(l1JIIrllrllrllrllrDI( 23) D)r ,_, rao.olllll 
U Lftlft7A8(16)11ri'A8 ( lt)Vrtu(23)DJr r-lrU7•1rDI-trQDIUS1NI 

Introductory 
Price s 1 095 . 

LiJiillrfc-"-

A solid state 
disk em ulator for your 
Apple•. TRS so••. SIOO . 

or SS50 com puter 

Minicomputer speeds 
at Microcomputer Prices 

• A FAST mass s<ora11e device Speeds up 
payrolls. receivables. word processing. or 
any program requiring disk storage. 

plus tax and shipping • o moving pans Eliminates waiting on 
slow mechamcal drives. 

SEND FOR 
FREE 

BROCHURE 
lden<ify your model. 

• Standard 256K bytes of storage expandable 
to I megabyte. 

e lndependent regulated power supply. 
• Automatic power failure detecc and battery 

backup. 
• Hardware error detection and write protect. 
• Drivers. diagno tics and utilities software 

provided. 
• cenified to comply wilh Class B limits 

Pan 15 of FCC rule:.. 

PION, INC. Tel.(617)648-1717 

74 Appleton St., Arlington, MA02174 
"Tr~de Mark Apple •"Trade Ma rk Tandy Cmp. 

80 Micro, O.CMJI»r 1fl82 • 1M 



• &U~~O~Ta ALL Mx-e• ~~INT STVLKa 
• WO~D~~OCKaa I NO TEXT CONTROL MODE 
• ME""-' MODE: F OR OENERAL AP'PL I CAT I ON 
• T~UIE ~~OPO~TIONAL JUSTI~ICATION 

I ~1!!11 ~ I a:NTEM T I TL£8 
I --="II'T. I ~II'T. 
I D~IC CONT~ CF LINE 81'AC INi IN 1172 IN. I~T· 

I HltC.ICS • H• ··- ·· HIMTIIII• 
I _. WITH -T ,._,. INCLUDINi P-1~! II 

,.,..prt nt •• • n • 'IC t r.or-d an.rv u•...- ort.,...l.-d pr1nt~ dr t v.,- ut al at v 
p roqr .- ...tl tch .a llollf • vou to • • l •ct ..any " • - 81111 prant s tvl• or 
fwu;;.: tu:w, .uch • • "'"d ...- l• n • n v on • < l't• r<~c t ,,. by O: h 4r• c t#r b • ' ' ' 
wt t h t n word p r oce ss an q t • x t. ~~prt nt •l•o f•4 tur• s proport ton..a l 
r tqht ..,-gan J u•tt f tc • t • on wtthan • bl oc~ o f •t.nd• rd twx l to Q•v• 
your prtnt out • t r u l y profiP1la t an•l • PP•M" .anc•. 

fhw st • nd• rd "•xP'tnt -ark-. Ml.t.h • 11 BASIC pr o qr .a•s. A d•Dt • r 
Pf"CJ9f""..a .av•• I .Ole tor SCR I PS I I. PENCIL. M'ld LA ZYWit J TE.R. Pta n 1 • u• 
avst .. r equ ar...,t .o • r • • l~ ~~ 1 or ~~ Ill • a t h on• dt • '-
d r a"'•· C~J I l l n...cl~ t...o d rtv•s t o c onv....-t only.• 

4[n(.(~f~ (hf" ( r {lfl fttf'f.!!i<fl Cl! _f0"' -!~ : f:~ . ~pr I nt 1 ti '6uppJ I ttd 
on d a • ., •a th •~• 1 . ~.-pt.,- proQ,.•• ~ . • no ~hap p an9 •o,. onl ys 

• • • • 
TO D .. DE: .. • C.l l , ... , 737-~ Ya .. I ... aterc.,..d 

-.net ch«:k or .aney or.s.r to• 
,.._411iii1411iii1Vtr-on1. c:•. 
~ :~~=. ·~~~!:'!t;.:;7 , 333 

TRS-80'" Modell & 3 Software 
SYSTEM DI-'GNOSTI C ... . .. .... ............... . ....... .... $99.95 
Tt>s ts t>Vt-ry component of your TRS-8 0 Modpt 1 or) : ROM . RAM , Vodeo 
Di>p ldy , Keybo.trd . .I>'>E'Itl' Record~r . Lm t> P11nter . D1>k 011ve> bingle 
o r doubl<' dt•mity, J~ . 40 . o r 8 0 - tr.tc k d fl vPs) . RS-2Jl· C lnH•rf .. ce. 

SMART TERMIN-'l. ................ . .. .. . .................. $74.95 
~II C P/M V~~on . ... ... ... ....... .. ... . .. ........... $79.95 
The onte lhge n t tt>lecom m unoc a t oon program. Automat I! 1rar1>minoon 
and rt>ct'p toon of file>. T ru t> BRlAK key. C a ssPit<' and do>k tole, compdtoblt> 
wo th both SC R I PSIT~ .Hld Elt>ctfiC Ppnnl~. Same program >Upport> b o t h 

ca .. ellt' and d1>k >ys t e m s. 

HOME IUDGIT ........................ .. . . . .. ... .. ..... .. $49.95 
C.IU~II~ V~nion ...... .......... . . ... . ... . ... . ............. $29.95 
A nalyLt's your incomt• and expenditures. and p rint> mont h ly and ye,lf· 
to-ddl l' s unmldflt's showong oncornl' tax dt>duc t ioru. ( o mplt' le iol>truc · 
t ior1> on < u s10rn11ong to your o wn bud get. 

SMALL IUSINESS -'CCOUNTING ........ . ... . ............. $59.95 
(.IU~IIt V~nion . . ... ......... .... . .. . ..... . ...... . ........ $29.95 
Based on Don w Bookket•pu1: Record l b 1 2 . kePps tratk of m conw . 
e xpPndoturt•s. dnd pd y roll fo r d small bu>~ne». lncon w and expl' rl>P> 

c a n b t' p rHer<•d on d daoly . wet>k ly . or monthly basis. P rogram 1om pulP> 
m o nthly . thro ugh ldst month . and year· to-dat <• sunHt1d fiP S 

MAILING LIST .... .. . ... . .. .. .. . ........ ....... ............ $1>9.95 
Mamtdon> rn,u long h>IS of up to 1 llb name > on d songl<' for maile d dt>k t>llt:> 
Add . c hange . d e lett:> . fond namt:>>. >or t b y informat oon " ' any foeld . p 11n1 
u p to 4 · 1int:> labt>ls o f 32 c haracters per lin £> o n 1 . 1 . J . o r4 column labt>ls. 

Doc u mt'ntatoon to dny p rogram tclfl b.- pur< ha>Pd wpdrdlt •ly fu r 
S 10 .00. dt>douib l t:> hom lcltt'r softwart' ordt'r. 

Sp~cily TRS-10 Modtl 1 or 3. 
Add SJ .OO for postage and handltng 

Npw Yor k S ta t£> r£>>~d£>nt> add 4 V.% sales tax. 

HOWE SOFTWARE 
14 Lexi ngton Road, New City. NY 109 56 

(914) 634-1821 
Vis~ ~nd MuterC~rd ucepted. 

I N.~·80 I ) J rt-g•')lt' f (~d tfddf'n"Yrlt. of l 4ndy (orp 
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I Olllf¥ 6 cuntmllf'd 

71 LPallftTA11(15 ) 11J : GOS082:LPIIIIITSTll.C$(76-HU ( l65lt) ,32) rArA: G 
osu• 1111 
II LPallft"rAII(l 5) 11r :GOSU112 :LP1ll trrSTU.C$(73-PUI ( 165lt) ,32) 1A1A 1G 
o.u•u11 
fl LPallft"rAII(l5 1111 :GOSU82 rLHIIITSTIII.CS(U~PI.U (U5391 , 32) 1A: UI • 
loUI•l: ao.uBllll 
111 LPllftTA11(15) 1t1TAII (lt) r Y1TAII( 23) D31 : GOBU83: GOSUB1111 
111 LPalftTAB( lU 1trTAII(lt) YITAB ( 23) Dlr : 0011113 
121 LftlftTAB( l 7) 11," • ,snt.C$( U ,B) :S•2: L•l 
131 Ln.IftTAII( ll) llr" " 1" (P ) " 1TAII (ltiY1 " (GI " ITAII (59)VJ " (H) " :GOSUII 
2111 &0l•I&U2oi&<:OSUII1111 
141 LftlftTAII( l9) 1tr TAII ( 23 ) D31 &Q)SI33&GOSOI1111 
151 Lftllft"rAIIl 2t) lt1TA11 ( 2l ) D31 , c;osua3&GOBU81III 
lU Ln.IIft"rA11 ( 21)1tr TAII (23 ) D3 1 &G01Ua3&GOSOI1111 
171 LPIIIIft"rAB ( 21) 1t1TA11 ( 23 ) D3 J rGOBU83 rGOIUillll 
111 LPtllft"rAII ( 21 ) ltrTAII ( 23 1 D3J :C:OSUil &U3•1 &G08UB1111 
lfl LPtllft"rAB(22) 1trllr &C:OSUill&GOSOBllll 
211 LPIIIIITTAII( 24111rlll :C:OSU83& UI•I&GOSU11l lll 
211 Lftllft"rAB ( 26) llr TAll (31) D4 r TAII (lt l Y1 " "D5 JTAII ( 511 D6r TAll ( 5 9 ) Y1 " 

"D7 ISTal.C$(76-HBJ: ( U 5391 ,321 1 "Cl •• :U7•1 &GOSU81111 
221 Ln.llft"rAII( 27) 111111" "D4 r TAII (lt) Y1 " "D5r TAII ( 51 ) D6 1TAII( 59) Y1 " E 
NDI.AVORB" &U4•1&COSU8llll 
231 LHiftTAII( 2t) ll1llrTAII (lt) Yr" "D51 TAII ( 51 ) D61TA11( 59 ) Y1 TAll (62 ) •• 

ltii"&C:OSUillll 
261 LPRllft"rAB( 31)11,STai.C$( 32, H) r " IIIC " 1 STIIING S( ll,H I t 8 • 3 l L•l 
251 LPIIIIITTAII( 31) llr" (J) "JTAII( ltl Yr" (I) " rTAII( 5 9 ) Yr" ( Ll " t GOSU8211 
I &Ul•l rU2•1• Ul•l 1 U4•1 &GOSUBllll 
261 LPIIIIftTAIIll) 111 llrllrTAII ( 11) "PEACH POl liT" 1TAII ( 31 ) llr :<008UI4 tUI • I 
: GOSU81111 
271 LPUiftTAII ( 3) 11111 1 TAII(ll) 11 1TAII ( 39) Vr " "D5 r TAB ( 51 ) D61TA11 ( 59 ) Vr" 

"D7 1 STaiNGS ( 76-PEBJ: ( 1653t) , 32) 1 "U2•" rGOSUillll 
211 LPI IIIT" (I) • 1TAII( 5 ) Jt1TAII(ll) DATISr TAll ( 32 ) llrTAII(l9) Yl " "D5 JTAII 
l51 ) D6rTAII ( 59)V1 " "D7JSTai.CS (76- PI U ( l U lt ) , 32) 1 " - >" tUI•llGOS 
Ulllll 
29t LPill lft"rA11(6) 111 TAll ( 27) IIIII JIIr 0 " 1 Ill tGOSUI4 &GOSUBllll 
311 LPRIIITTAII( l ) llrii111,TAII ( 26 ) llrTAII( )I) II J ill &G08UI4: U4•l:GOSU8llll 
311 LPRIIITTA11( 3 ) 1tJIIJIII NrTAII ( 25) 11 1 &GOSUI] &C:OSUBllll 
) 21 LPIIIIITTAII(7)11rlt J IIIIIIIIITAII(25) 11J rCOSU83&GOBU8llll 
lll LPitllftTAII( 4)1111tJTAII( l2) JSTRI..C$( 11 , 11 1 '. ., .. , tGOSU8l& COSU811 .. 
341 LPRI IITTAII ( I I 11Jit1111TAII ( l9) VrTAII ( 2 21 1tr ll l tCOSUil&GOSUBl lll 
351 LPRI IITTAII ( l2) llrii J II I TAll ( 191 Yr tCOSU83 
l U LPIIIIITSTRI .C $ ( II , 8 ) , GOSUII2111 1 5•4 1 L•l 
371 LPaliiT" (II ) " 1TAII ( ltl VJ " (II) " 1 TAll ( 39) Yr 0 (0) 0 rTAII (59) Y1 " (P) " tCOS 
u•uu 
311 POIIC•l 1'0llrCOSU85 t GOSUBllll : NI!XTC 
411 LPaliiTSTitiiiC$(11,8) &S• 5 &L•l 
49t LPaiiiT" ( Q) "f TAll ( 191 Yl " ( It) " 1TAII( 39) Vr" ( 6) " rTAII( 59) Yr " (T) "&COS 
U81lll 
511 FOIIC•l 1'05 &C0SUII5 rCOSUBllll t iiiXTC &C:0SUB5 1 U4•1 r COSUIIllll 
5U LPIIIIIT" "Dl1TAII( 111 D2 r TAII (l9) Vr " "Dl r TAB( 31) " ltll • 811" JTAII (l t 
I Y1" "D5rTA81511 D6 r TAB ( 591 Y1" "D7 1 STaiiiC$ ( 71-PBEit ( 16 539) ,321 1D8 : 
C:OSUBllll 
571 LPitiiiTTAII(l) DlrTAII ( 11) D21TAB ( lt) Vr " "Dl r TAII ( 27 ) "IETTI.£80TT0Jt 
0 rYI" " D51 TAll (51) D6 ITAII (59) Vr" "D7 f STRIIIC$(71-PU I ( 16539) , 3 2) 1 Dl 
: GOSU82111:COSUII1111 
511 COSUBS:GOSUBlUI 
59t COSU85& LHIIITSTRIIIG$( 81 , H) :COSUII7 :GO'I04111 
1111 llEII ASSIGN Dl >DI KERB 
1111 lPL•lTHEJ181•1 r 82•21ELS£1PL•2THI!ll81•2 : 82•19t:LSEIPL•)THEH8l•l 
:82•li£LSBI PLo4THEIIII1 •4 : 82•17BLSEIPL•STHEJIB1•5 : 12•16 
1121 I PL• 6THEIIII1• 6: 82•15 ELSEIPL• 7!'11E118l•7: 12•14ELSI I PL•IT11EIIB1•8 
:82•ll£LSBIPL•9THEIIII1•9: B2•1 2£ LSEIPL• l ltTHI!ll11•11 : 12• 11 
1131 IPS• 1 TH£1101•1 :02•1•0 1•2 &04•3 rCOT01UI 
1141 I PS•2TIIEII01•l &02-4&03• 5:04•6 :COTOllll 
1151 IPS•lTHEII01 •6 &02•7 :03•1:04•9 :COT01111 
11U IPS•4T11EII01•9•02•11 :03•11:04•12 :COT01111 
1171 0 1•>2&02•ll a03 • 14:04•1S 
1111 BS ( ! I • U(S.01 , Ill ) :1$ ( 2 ) •U(S..Ol , B2) a£$(3) •l$(5.02 ,811:£$ ( 41 
•U(S.02 ,12 ) &E$ 151 •1$ (8.03,81) :E$(61•UtS+Ol , U ) oE$(7) • 1$ (5+04, 8 
l ) &B$ ( 8 ) • U(S.04,82) 
1112 FOR X•1 TO I :IPES (X) •""THEJI1 1 UELSET$• RIQIT$(B$(X) ,l.Eif(E$(1 
1 1-21 •= 1n1 
1111 TS•RlGIIT$ (1$(1) , LEII(E$( 1 11 -l) 
lUI CS•LEPTS (T$,1) r I PCS••s•oaCS•"D"OIICS•"II"!'IIDIUtX) • "• "•TS 
: GOTOll t1£LSIQOT01111 
1Ul UXT X 
ltt5 Dl•l$ ( 1) :D2•E$ ( 2):Dl• £$( 3 ) :D4•1$( 4):D5• E$(5) : 0 6 • £$(6) :D7•E$ 
(7) &DI • I!$(1) : LoL+l rlllmJIJI 
2111 Ul•l 1 U2•l•Ul•l t U4• l l U5•l •U6•ltU7•1 1 Ul• l11l£'1Vb 
) Ill OPE11•1• ,1, " PEACH/ DAT " :IIIPUTU , DATE$ 
3111 PORII•l 1'021 :FORXl•l1'021 r IIIPIITU , 1$ (X , X1) 1 NI!XTX1 aiiEXTII 
3121 CLOSE 111ETURII 
3151 CLOSE 1 EIID 
4111 LPRINTSTRING$tl , ll8) :RUII.DAT/ COL" 

Program Listing 7 

l U IIDI •••• • 
111 011 !aJIOit GOTO l71 
1 21 ct.EAJI 5111:DI1tl$(21,21 ) ,D$(21,2t):CLS:U• 1 :Y•4U aCOSUIIl91 
131 GOSUB471 , PRII'Tfl , • •: l•PUT• EWru MAP MAJ1.1• 11U.P S : I f IU.PS••CAT• 
OMAP $•• £ACLE •oiiiAP $• • IAK-I.Jt.S •oltltAP $• •IUJlBLE •oMAP$• • Jl 1 SEtY • o JtllA.P 
S•"PEACII"TBEJ1141ELS£PRIII'!fl , STai iiGS ( 63 , " " ) rGOTOlll 
141 GOSU8411:PR111Ttlt2 , "READ DATA DI SI 1 ( Y OR N) " :COSUB511aiPS$ 
••t•ftiiiGOSUB4ll 
1 51 GOSUII471 : PJII II'!fl92,"" r :IIIPUT" E.IIT£11 DATil OR ( EIITBit) 1111/DD/YY" 
1 A$ :IPAS<>" "THIIIDATE$•AS• c;QSUBlliELSEGOSUIIlll 
1U GOSU8471 : PaiiiTtl92 , "£JIASE I EEPEU 11 (Y OR NI " :COSU8511 :IPS$ 
• " Y"TBI!li4UILSEIPS$•"11" THh171ELSE1U 
171 CLS:PRIIITfi ,•DATA IIIPUT ROUTIIII! POR IIAP D£SIG. " JCHR$(34) r liA 
P$ 
CHR$()4 ) rTAII (53 ) 1DATES.PRIIITSTJIIIIG$(63, "•" ) 
111 GOSU847 t &rai11TU 92," £11TIJI SECTOR OR COIIIIAHD LrrTER• :COSU8 5U 
:IP Sf••• THEII111ELSEIPASC (St) • >65AIIDASC (Sf)<•l4 A11D LEII (Sf)•l T 
HEIIUI ELSEIPS$•"11"TH£113liELSBPRIIITf 192 , STil i NO$ ( 63 , " " ) : COTOllt 
191 U•l r PORII•11'02t : PO-X:IPI$( ASC(S$) -64 , X) •""TH £11211ELSEGOSilll411 

I HI Ill X 7 ''OIIIUIW) 



. . 
• 
• 
[ 

• 

0 

T 

• 

s 

Lotm~ 7 ,·u ntmut'd 

t IFU•ITBEIIU•liLSW•I 
211 NEXT ltP0-1 
211 Palll'rt192, ST11IIIG$(6l," ") t PRINTU 92, "MORXIIIG "1 CHR$ ( 34) 1 S$1 C 
1111$(34)1" SIC'!OR •• • • •••••••••• • 
Ul OOSUII471 t PRIIITU21, • • p INPUT" POSIT I, POT CODE, SHORTS/KEEP£ 
ItS (PO,CO,SII/Ul"JPO,PC$,1$ 
2J I Ir PO >IAIIDPO< •21TBEII2 41ELSE IFPO > 210RPO-IAIIDPC $ <>" "TIIEJICOSUBl 
ll tGOT0221 t II.SiiiPPO-IAIIDPC$•" "TBEJICOSUIIlll t PUHTfltl, STRIIIG$ (61, 
• ., t U•l•V•t411GOSDS421sCO'I'Olll 
lU Ir PC$•""TBIJIGOSUIIJ21 tGOT02ll 
251 IrPC$•"11A"TBIJIU(ABC(Sf)-64,PO) • " " t D$(ASC(S$) -64,PO) •""1 PO• I 
:PC$•""tU•l t V•UitGOSUIJliiGOSUUliiGOT0191 
1u u-~HPCS,ll 1 IriS•"DW"oau-·sw•nulUELSEl7t 
l71 IS•LEMf(PC$,1) 1 Ir I$•"II"'I'BENliiELSEPC$•"" 1GOSUBlll tGOTOlll 
lit GOSU11llt1GOSUII411 
291 JP1J•ri'BatJ•11£LS&U•I 
lll PO-IIPCS•""IGOWIIlliiGOTOlll 
lll PRINTIU2,11TaiiiG$(6J,• ") t RETUU 
321 PRIIfttl21,SftiiiG$(64," ") 1 :RETUU 
lll KAP$•11AJ'$+" /DAT" tOPEN"O", l ,IIAP$1 PRINTI2 , DATE$ 
141 PORJ•lTOl11 PORXl•lTOll1 PRINTil,l$(1,11) t NEITXl t NEXTI 
)51 PORX•lTOli 1PORXl•lT0211 PRINTI2,D$(1,11l 1NEXTXl tNUTI 
JU CLOSEtEIID 
171 CLOSEt RESTOREtOUT254,1 t V•UI tGOSU84ll tGOTOlll 
l it I$(ASC(S$) -U,PO) •S$+RICBT$(ST11$(PO) ,LEII(STRS(PO) l -ll +PCStDS 
(ABC(SS) -U,PO) •I$1RETURN 
ltt OUT254,1tPORX•lT021t PORJtl•lTOllt Z$(1,11) •""1 NEXTXl1NEITX tRES 
TOa£JOUT2St,laa&TURN 
411 IrU•l'I'IIEII PRINTIV,I$(ASC(5$)-U,PO) JTAB(9) t"S/ 1•"1D$(ASC(S$) 
-U,PO) 1RETURN 
411 PRllfttv+l2,1S(ASC ( S$) - U,PO) 1 TAB( U l 1 "5/1•" JDS(ASC(S$) -64, PO 
) 1V•V+6t tll£'n.lb 
421 PRllfttv,STRliiG$(61," "l 1 t 1PV•961TBENV•4U I RETURNELSEV•V+64 1C 
OT0421 
tll OP£R•t•, 1 ,JIAP$+./OAT• 1lMPUTtl , DATE$ 
HI PORJ•lTOlltPORJtl•lT02111NPUTU ,I$ (X,Xl) 1MEXTXl tMEXTX 
451 PORX•lTOlloPORXl•lT021 1 l iiPUTU ,D$(1 ,11) 1MUTXl tNEITX1CLOSEt R 
trruU 
461 PORX•l TOll t PORXl• l T0ll1 D$ (I,Xl) •" 0 1 NEXTXl t NEXTX t GOTOl71 
471 OUT l55,11POR X•lTOllltiiiXTX10UT l 5 5,1tRETURN 
511 SS•IN&EYS I JPS$···TBIM511£LSEkETUIUi 

50 
<9 

•• ., sssssss 
•• ., .. 
OJ sssssss 
02 

•• •• 
J9 
31 
] 7 
]6 I 
35 ,. 
33 
32 
) I 
]I 

29 
28 
27 .. I 
2> 
2• 
23 
22 sssssss 
2 1 
21 

•• •• 11 I 

•• I 
15 IOU(I<~KK 

•• I 
I) 

1 2 
II Kf<Kt<KKK 

" sssssss 
9 

• 1 

K K K KK KK sssssss KI<KI<JOUC 

K K KKK I<K 

CAl £ • C ... 
" AP AREA OESJGHAf JOHS 

Figure 7 

Program Listing 8 

lll 011 IRROR GOTO 451 t REII Pli.IJIAIU! "DAT/COL" 

50 

•• •• 
07 

•• 
00 .. 
OJ ., 
•• •• 39 
3 0 
)7 
36 
35 ,. 
3 3 
n 
31 
3 1 
29 
2 8 
27 
26 , 
20 
2 ) 

2 2 
2 1 
2 0 

•• 1 0 
17 
1 6 

" 11 
13 
17 
II 
10 
9 

• 7 

111 Ct.BAR 51111DEPINTI,&,CIDIIIPS(6,51) ,U(21 , ll) ,D$(ll,ll) ,E$(11 
I) 
121 DATA IIAitll:ltS/ DAT , CAT/ DAT, EACLE/ DAT ,IIARIL£/ DAT ,IIISERY/ DAT, PEAC 
B/DAT 
131 DATAIA,CAt!ArKArKI,PE 
141 REII liiPUT TBE Sll PIUS AND ASSIGN TO P$ ARRAY 

.... SH L1st of Actv•rt1s.ers on Page 45 1 

COMPUTER GRADE 
,,,..::~;$~ BlANK CASSmES 

DATA TRAC I C-05, C-10, C-20 
CASSETTE STO .. AGE CAOOY .. ~\ 

ORGANIZE 
YOUR TAPES! 
$2ft EACH .. ·:.:!_ 

• 
INTRODUCTORY OFFER! • 
OAOEA 2 DOZ. CASSETTES. OADEA 1 CAOOY 

GET 1 CADDY FREE! *=::0!~:-
ASSfTTES: c.pe you ~ r-'Yh on 

ttEAE"S Wl4Alsour y()AK 10 C "II" I ,;ca to ,.ve ,: perlor!TI .,;rt~lfUC 
tJSfAS SAY ouiP"IIO !fie !OO"Io olltle erne lalf. c0Uf1e0"1 

-
~ rne -_..-..I)Uill _..- Atrd rne~ • .....r surP",.. 

..• ~ .-~~~~• ~ ""·· ~· -··. po--e:,.. ... atld tou,:!r rne c.pe · · T Ofll p.,fci~ 
~ ttWOIIG a ~ Ma01011• "YOU.Vf TRifO THE REST. 

sa-<: saa,.,ttff· NOW IJUY THf IJfST" 

~ c.u: 213n1o-1430 ::=~=._WilT • 
ORDER NOW. • . 'IOIIM10ComputerWOle 

.-156 MAJL TO: 24573 Kolllooge Sl . • BON. Canoga Paok. CA 91307 

- - - - -- - ORDER FORM • - -- - - - .. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ITUI 1 DOZ8I 2 DOliN 
C-415 0 750 0 13 50 

C· 10 0 100 0 ••.a 
C·20 0 1000 0 1800 

-08o• 0 250 0 400 

S10tage Cao<~y @ $2 95 01 Ouanloly _ __ 

FREE Ouant•ly ----- 0 • 001100 0 3000/ 1000 
IUe TOTAL 

CaM r...,.,.s add ' "'· u• Ia.. 
Sho1'1""91h1-ng 1 clOl $2 2 CIOl $3 50 

3 ooz Sol so. eacn """'''"""' ooz l 50 
For Pltfcel P .. l .. IN<! o4 UPS ADO $1 

~ ConD- USA. ADO $2 

TOTAL 

Ctoedo or 111.0 . C'-ee to 

TOTAL 
Exh u ssme 
•nctude:s rwo YOAK 
10 liDels only 
Boats Jrt ~okl 
Sei)JrJI!fy Snl() 
ments 111e1>y 
U P S unl"' 
P111t el Posl ,.. 
QUtsftd Bo•ts 
Uddlts •nc bqnll 
~S ilt hH Of 

<"'PI>IIIQ cn••Qts 

.ntn Of Oet"ed *''" 
Ofd!rtd « ttrlOUf 
US!ellts shopi)IIIQ 
c~rOf'S Boats­
SI IJOJOOl 

I 

- 0 Credit C.n:l: 0 VISA 0 IIIASTERCARO 

C.O"'" S1 00 
eoell MINIMUM 
SHIPPINGJ 
HANDliNG ON 
ANY ORDER-
52 ()() 

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

0 PLEAS£ SENO QUANTITY DISCOUNTS 

Card No. 

Name 

Address 

City State/Zip 

Signature 

Computer make & model 

Exp. 

I 
I 
I 
I 
I 

Disk?(y/n)__ I 
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C~~ativ~ Comput~r 

Department 80 
1236 E. Colonial Drive 
O.rla~do, Florida 32So3 USA 

In Florida call 
~789 

RIBBONS : 
PRINTER U : CARTRIDGES 

RELOAD 1 NEW 

AADtO SHACK 
PAINTERS 

Daisy II Black 
Brown/Blue/Red 

LP 1-2-4 
LP 3 & 5 
LP6 & 8 

10 For 24.95 
6 For 24.95 
4 For 18.95 
3 For 13.95 
3 For 13.95 

6 for 29.95 
N/A 

EPSON/IBM 

MX-70/BOIBOF/T 
MX-100 

3 For 16.95 
3 For 18.95 

EPSON BRAND 
18.95 
2995 

OKIDATA 
80-82-83-84 3 For 11.95 

CENTRONICS 
70017:!JJI737173917f9 

~IP PAK 4 For 18.95. 

RADIO SHAC~ 
MODEl I & Ill 

NEWOOS802.0 .... .. . $139 
LOOS5.1 ... .. .. . . . . . . 105 
Maxi-Manager .... • ... 
Maxi-CRAS . . . . ... . .. . 
Electric Pencil II ...... _ 
Superscript .... . 
Business Pac 100 _ . 
Library 100 
Money Manager . . . ... . 

GAMES 

Adventure International 

84 
89 
79 
44 
94 
39 
36 

Big Five 1-5% Off 
Avalon Hill 2-10% Off 
Med System 3-15% Off 
Acorn 5-20% Off 
Epyx and Others 

RADIO SHACK 
MODF l II 

Racet Fastback .... ... S 69 
Business Pac 100 . . . . . . 144 

CREAnYE COMPUTER 
Asset Oeprecialion .. $350/25 
Account Payable . . . . 495125 
Account Receivable . . 495125 
~alledger .. . .. 495125 
Inventory Control . . . . 495125 
Order Entry/Invoicing . 395125 
Job Costing . . . . . . . . 495125 
Yahtzee . . . . . . . . . . . 24.95 
Buy 3 and get 20% off 

CP M 

Over 100 Items 
We'll Beat Any Price 

On CP/M Items 

HARUWAR ~ 

PAINTERS 

Epson MX 100 .... ... . S 749 
Epson MX 80FT . . . . 579 
Epson MX80 . ..... . .. 474 
Okidata 80 . . . . . . . . . . 349 
Okidata 82A . . . . . . . . . 469 
Okidata 83A 719 
Okidata 84 Par 1049 
Okidata 84 Serial . . 1 149 
C. lloh F10-40 CPS 1399 
C. lloh Prowriter Par . . . 495 
C. ltoh Prowriter Serial 649 
Smith Corona TP 1 . 649 

MODEMS 

Hayes Smart Modem .. . $245 
Hayes C:lock-Cronograph 235 

Plastic File Box 50-5 '/• " S 19.00 
Library Case 5 '!.' ' . . . . 3.00 
Library-Case 8" . . . . . . 4.00 
Head Clean Kit . . 23.00 
Floppy Saver ...... . . 11.95 
Floppy Saver Rings . . . 6.95 
Green Screen 1.11, 111 .. . 12.00 
Mailing Labels 5000 : . . $16.00 

+Shipping 

CALL TOLL FREE- 80().327 ·9294 
Write For FrM Cat.log 

Over 600 items in Diskettes. Paper. Lables, Ribbons. Checks, 
Storage Boxes. Furniture. Binders and Hardware. • -Mfg. 
Trademark. Florida plus 5% tax. 

FREE SHIPPING except herdw•re. 

~t orders out In 24 hcKn with VISA, M/C, Money Ordet', 
Cashier Check, &.nk Wire •nd C.O.D. PersoNI check ONJ 
$150 •low 10.14 ct.ys.. M•ll order only. Prices IUbfect to 
c:Nnge N Monct.y·Frict.y, N S.turct.y. ..,. •90 
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a a WI LLI .,.S - - riSH & L08ST£R$ a a 16 / 12/ 82 ····························································-··--··············-··· 1'\AP 0£SIC • ••••••••••• BIIW<£RS 
l70W36• 21 1 l 9DWJ5a9/ 1 U2W28a O/ I 
PU5SW19•212 N150WJ0 • 710 Nl90WZ9•21 2 
01t5WJ]a5/ l Pl0WJ1a2/ J P6..,2• 11 0 

L110W]7a1 / l 
0.0W31•11 1 
P170W26•'511 

~IN11al/l 
011W51•1 1 1 
PZIW27•11 1 

MI1SN51at/l 
01 7DMJ2•l/ Z 

BAKERS TTL'S, , P>OTS• 17 SMORTI• 43 K[[ P>[ Itl• 1~ ftATIO KPftSIP'OTS,, t .t 

"AP OESIC •• , • • • , •• ••• CAT 
ClZDWZ4a5/l C140WIJ•l / 1 
L130W1 .. 3/I 1'\ZOWI•l / 1 

C210W11•11 1 
I'\170W2 .. 11 
1160W7•Jtl 

140Wlla2tl 
N50W3a6/l 
T90Wiat/3 

KZIONtZ•11 3 ll0Wlta3/l 
Nl60W1a1 / l 060N5a1/l 

Ol20N6•ZIO P 150W9a7/ 0 

CAT TTL 'I ., POTS• 16 SHORTS• 47 KEE,Eitl• 11 ltATIO KP>ttSt..-o TS , . 1.1 

,.... DE SIC , , •• , , , , , , , , EACL£ 
Dftf38atlt 017DN!t8•111 HI:SW3tat/l LZW1UI/I L90W12a3/ 2 Nll0W13 .. / I 
0180W41a1/1 Ol&W17 .. / I Q5W46•111 QI5W45a2tt lt$0W41•11l 

EAGLE TTL' S ,. POTS• II SHORTS• II kEEPERS• 5 

MP' 0£1IC.,,,,,,,,,,, .MR8L.EHEAO 
F50Wl7•1tl FIIDW16• 31 1 f'ZIOM l:S•l /1 

KAA8L£H[A0 TTL ' S •• POTS• J 

PV# DE SIC, • , , , • , •• , , , "IIERY 
NO DATA IIVIIILABL£ ,-oft 1'\ll [ftT 

INORT I • 5 MIEIEPJRS• 2 

l"ltstRT TTL'S .. POTS• D RATIO KPRS / "'TI., I 

......... DE SIC •• • , ••• , , , , , PEACH 
C13W61aO/ O H3DW25•711 M50W23a310 H70W.22a2/ l HI11W52-.. / I H15SW5t•111 
K211W'55a O/ I L1SW'51al/ l LZOWZlal/ 2 L"'*ZI•III L70Wtt•4 / l LtSW57•111 
17SW'56• 110 

PEACH TTL ' I,, POTS• 13 SHOftTS• 22 KE£P'EitS• 5 RATIO Kf"ftS/POTS • • 1.4 

TOTAt..S FOR PERIOD 16/ 12./12 ••••• , .ALL MEAl •• ,, , ••••• • •• 

TOTM.. PO TS WORKED 6 1 TOTAl. SHOitTS 127 TOTAL KEEP£R!i 31 

'X KEE,ER5 VS. TOTAL. 2 3 SHOftTS/ POT.,. Z .12 KEEft'ERS/POT, , • I, 6l 

1982 TO OAT£ TOTAlS ••• ,, , ., YTO 5HORTS 1112 

FigureS 

Lutint 8 rontmUf'd 

151 POKI•1!06t~ftCLBtPIIW!f441,CBat(23)r "WOISIIG PI~-KAKI • 
rTtoOOSUIUi tC•1 
1U OPD"I",1,n 
171 IIIPUTt1,DATlltoiPll•lftDU-oATllt 
111 IP DATllt <>& fft111100'1'0451 
1M POaltl•l'J'OlloroaU•l'J'021o IBPUTtl,U(U,ll2) oiiUTll2oldllft1 
~~= ~=1•1'1'021oPOKil•1'J'Ollo IDQTtl,Dt(lll ,U) oDllft2oiiUTll1 

221 POKI1•1 '1'021o POKI2•1 'J'OlloiPU (ll1, ll2) •" "ftD2311LIII211 
231 ldliT U 
241 ldliT ll 
251 ldllftoQO'J'Ol71 . 
211 Pf(li,C) •lf(lll,l2) +"""+Dt(ll,ll2) oC-<:+loGO'J'0231 
271 ... AIIIIGII PILDMB P- D&nt 
211 At-LIIPTt(DAftt,2) tCt-fiiDt(DAnt,4,2)+"t1"oiPAt•"14"ftDBt•"A 
PI/II" tC •• 00'1'03 7 I 
211 IPAt-"15°ftDBt•"IUU'/D"tCtoQO'J'0371 
311 IPAt-"16"ftDBt-"Jliii/D"tCtoQO'J'0371 
311 IPAt-"l7°ftDBt-"JDI.fD"tCtoQO'J'0371 
3ll IPAt•" ll"-t-"IWG/D"tCtoQO'J'0371 
331 IPAt-"ll"ftDBt-"IIIP/D"tCttGO'I'0371 
341 IPAt•"11"ftDBt-"OCT/D"tCtt GO'I'0371 
351 IPAt•"ll 0 ftDIIt•".OV/ D"tCttGO'J'0371 
311 QO'J'O 451 
371 - OUTPUT '1'0 DIBl 
311 a.8 oPilftf4ti,"PAC&IIG DATA TO DRIVZ tl .. "rBt 
311 0.0"0" ,2,8ftPilftU,DATllt 
dl roa 1•1 '1'0 loll•1•~• 
411 IrPt(J:,ll1)•""ftD Ul ILII PIIftU,Tt+Pt(ll,ll) oll•ll1+loGO'J'04 
u 
Ul ll&liT ll 
431 CLOIIIo CLio 00'1'0521 
441 OOSUI4 II oPIIftt4U , CBat( 23) 1 • JOB OOitPLftl" o POIIJ•1 '1'0511oll&liTJ 
I Palftf4f 4 ,ftaiiiGt( U , 0 0 ) 1 00'1'0441 
451 ... - QITift 
461 CLOIIIoa.a 
t71 ODIUaUi oPilfti4U,CBat(23) r"l a a 0 l"tPOIU•1'1'0511oldliTJtPI 
Iftt4U,Ift.I~Gt(U,• ") 100'1'0471 
411 ... BliP 
4M OOT255,1oPO&J•1'1'051oll&liTJoOOT255 ,1o~ 
511 ... a&AD l Lnlft 'IOTAL DATA roa ftl WU1 
511 a.8oiiiPOT"DTD DATA PI~ '1'0 a&AD"rU 
521 CLI•nlftl4,1,•• • a&ADI.C 1AC1 •,a,,• to CB&CI • ••rcosua4t 
I 
531 ll•1oOPD"I",1,8$tiiiPUTtl,DATllt 
541 IPIOP(1)TIID5Uo 'CBICll roa DD OP PI~ 
551 IIIPOTtl,lt(ll) oll•ll+1oGO'J'0541o 'IIIPIIT CCIIPIISSIIII PILl IJI'J'O U(ll 
) 

511 CLOIIoPOIC•1!06oPOIC1•1'1'051tPf(C,C1)•""tldliTCloldliTCt'IOLL A 
LL Pt 
571 Cl•loC2•1oC3•ltC4•loC5•loCI•l 
511 CLioPIIftt415,"* • lft.IPPIIG ftal iiGI • *"oG080114M 
5tl POIS•l!Oll-lo00111181lloldllfto 'LOOP I P- a&AD COIIPaalllll PILII 

- 11111,11 '1'0 IUUATll CCIIPIISDD PI~ IJI'J'O IIIC'J'OU 



You could spend hours 

typing In your programs, 

Or you 
could get 

( C•-•) l 
LOAD SO 

With LOAD 80 

ALL THE MAJOR 
PROGRAM LISTINGS 
FROM EACH MONTH 

OF 80 MICRO ON 
CASSETTE OR DISK 

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 Int roduced in Apri l 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 published program, let alone all the major pro­
gram listings In an Issue of 80 MICRO. He was sure that a Qreat 
many people were just as frustrated as he was and would Jump 
at the opportuni ty 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· 
tually using their computers, while at the same time saving 
them a lot of aggravation and a good deal of money. 

And now you can enjoy all the benef its of the major program 
listings in 80 MICRO without the aggravat ion of keyboarding 
and debug~ing them. Start your subscription to LOAD 80 with 
this montn s issue and save close to 30% on the monthly price. 
And with a year's subscription, 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 
documentat ion 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 fi ll 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 complete details, look for the LOAD 80 back 
issues advert isement In this magazine, or see your local dealer. 

LOAD 80 disks are TRSDOS 2.3 formatted, single density and floppy·sided. They will not contain an operating system. Sin· 
gle drive users need a copy utility; Modell II users need the TRS·DOS 1.211.3 Convert uti lity. Source code files may not be use· 
able on the Model Il l. 

Yes, I want December LOAD 80 
l YES. I want to save money. 1"11 subscribe to LOAD 80 

on disk beginning with this month 's Issue . .. St99.97 

YES, I want a cassette ol this month's LOAD 80 lor 
$9.97 each (plus S t 50 per tape lor postage and 
handling). 

0 VIII 0 Am. Ex 0 Mn terCard 

0 Check/Money order 

YES. I want to save money. Sign me up tor a year ot 
LOAD 80 beginning with thi s month 's cassette . . . 
$99.97 tor t 2 Issues. 

YES. I want this month's LOAD 80 on disk lor $19.97 
each (plus $1.50 per drsk l or postage and handling}. 

Name: ________________________________________________________________ __ 
Address: _______________________________________ __ 
City: _____________________ State: ____ ~Zip: ______ _ 
Signature: ______________ Card# ________ Exp. Date: _ __ _ 
LOAD 80 is manufactured by Instant Software, a subsldlal"f ol WAYNE GREEN INC .. 80 Pme St.. Peterborough. NH 03458 There rs no warranty 
expressed or Implied that LOAD80 wlll doanylhlng other than save you typing. Foreign air mail , please inquire. 

. . .. ... . ················· ···· · ·· ····· · ··· · ·· ··· ·· ·· ·· ······ ·· ·· ···· ·· ······················ ···· ··· ···· ... .. ..... .. ...... ..... .. . 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ "TRS-80 is a trademark of Tandy Corp. 
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Lets get personal...
try out the in-stock selection of Heath!
Zenith microcomputers, peripherals,
accessories and software.
Now available at your nearby Heathkit
Electronic Center, or through the Heathkit
mail order catalog.
You get more with a Heath/Zenith per-
sonal microcomputer system! We offer:
1. Proven high-performance hardware:
Thousands of our microcomputers prove
themselves daily, in the field.

ELECTRONIC CENTERS“
See the white pe e ct our telephone book . ,- ' '
tor store locating: andzelephene numbers. Li.l1~-J...“ _i _| | \

‘Units ol Veritechnolcigy Electronics Corporation in the U S

M’ rs.-
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|.I'viI'Iul=#0'd-1-H!

2. Vast software library: Three operating
systems (including CP/M), languages, word
processors. an electronic spreadsheet, ver-
satile utilities and the 500-program Heath
Users’ Group software library.
3. Self-instruction courses: Evaluation
and programming courses from Heathkitf
Zenith Educational Systems.
4. Service support: Before and after the
sale consultation by phone, carry-in
service by trained technicians.

Test run one of our microcomputers
at any of the more than 60 convenient
I-leathkit Electronic Centers in the U.S.

123199,m
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Lw mz 8 rontmwd 

n• 1.a1 Lranrr aourun: 
Ul CLSIPIJin'UU, "• • niin'IIIG PO'r IJIPOIIU.TION • *" 1COSUBUI 
Ul DATA IIA&Ial, CAT, EAGLE, IIARILIBEAD, IIISIRY, PIIACI 
Ul t.Palln' T.U(21) •• • lfiLLIAIIII - PISI ' LOISTSU • *"tSTai!IC$ 
(71-PIU( l65lt) ,32) tDATU 
Ul t.Palln'Sftl .C $( II , • • • ) 
651 POitX•1TOIIUAD IIAPS.C•I 
' '' uaxn•J~~U ouxc •••••••••••• • 1JCAH, IrPS ex, 1 J ·••nnLPaurr•liO 

DATA AVAJLULI POR "t11A.Pf1COTOIII1 'CliiCX FOR IIULL 
671 LPUin' T.U(2) rP$(1,1+C) tTAI(lS) rPS(I,2+C) tTAa(21) ttf(X,3+C) 1 
TAI(41) rP$(X, 4+C) tTAI(54) tPf(X,5+C) tSTiti.C$(67-PID (16539) ,32) tP 
S(X,f+C) 
fll CaC+f 1 JPC• lfTIINUULII6711 'CHICK POl SIITB LIMB 
,,. COSUBUI1LPIJin'IIAP$t " TTL'S,, " rTAI( 21) 1 "PO'rt•" tit TAl ( 31) 1 "SB 

~~:;t~~~T::~4~~~~~t:~t;.~~~~~!~~.~~~~;;;tll2S 
7tl 81(X) •88111 (1)aiii'II•IICTOI SNORTS SI•IICTOR ltiiPIU 
711 LPRIIIHTRJ.C$(11,"•") 1l•l188•1181t•IIIIIIT X 
721 LPalln'"TOTALI POl PERIOD "t DATBft " ....... ALL ARIAS ........ .. 
••• • aLPatn• • 
731 LPRI In'"TOTAL POTB MORUD"tTPtTAI(31) t"TOTAL 8801tTS"tTStTA11 (6 
I ) 1 "TOTAL liiPial" 1n 
741 l2$•"tt.t1"1LPRIIft'" "1LPRIIft'"' ltiiPial VI, TOTAL"t iNT(1ti*(T 
I / (TX+TI))) rTAII(31) 1 " IBORTS/PO'r, .. "1 1LPUNTIIIIIIGI2$rTI/ TPt 1 LPRIM 
TTAII(U) 1 °111Piai/PO'r.,, 0 1 1LPUNTU8INOI2$rTX/ TP 
751 OPili"I",1, 0 JIM/TTL"IIIII'OTtl,YEAR$1 'YS"'I'O'I'AL YEAR SHORTS Yl 
"'I'O'I'AL YEAR liiPial 
7U POU•lTOI I IIII'OTtl,YS(X) ,Yit (X) 1MIXTit1 'INPIJ'l' TOTALI PROII PILE 

771 CL081 
711 POitX•1TOIIYI ( I ) •Y8 (1)+81 (1 ) IYI(X) •YI(I)+Il (X) 1NIITit1 'ADD lAC 
I IICTOR TOTAL TO YEAR TOTAL 
711 t.Palln'" 0 1Lftlln' YEARfr " TO DATI TOTALI ........ " tTAII(31) 1 " YT 
D IBOil!'l " rYI(l ) +11 ( 2 ) +YI(l) +YS ( 4 ) +J8(5) +YS(6) r'l'AI ( U ) r " YTD IBIPE 
at• rYI ( 1) +ft (2) +ft ( 3 ) +YI(4) +YI(5) +YI (6) 
Ill LPR.IIn' ITRI.C$(2,131) 1COTOlltl 
Ill IIIII - AIIIQI C ' P$ 
121 U •LUT$(1$(1 ) , 2) 1IPU•"IA"TIIliC.•1tPS(C ,Cl) •RIC11TS(U(It) ,La 
(1$(1))-2) 1C1aCl+l1UTOlN 
131 IPU•"CA"TIDC•21tf (C ,C2) • RIGIIT$(1$(1) ,LU (I$(1) l -2) IC2aC2+1 
1UT0al 
141 IPU•"IA"TBINC•3 1Pf(C,C3) •RIGHT$ (1$( 1 ) ,Lill (l$(1 ) ) -2) IC3• C3+1 
1UTOlN 
151 IFU•"IIA"TIINC•41Pf (C,C4 ) • RIGBT$(1$(1) , LIN ( U (It ) ) -21 IC4•C4+1 
1UTOlN 
IU IFIS•"III "ftlliC•51tf(C,C5) •RIGHT$(£$(1) ,LU ( E$(1)) -21 1CS•CS+l 
1UTOlN 
171 IPU•"PI"ftlliC•61P$(C,CI) •RIGHT$ (1$(1) ,LU(I$(1) l -21 1C6•C6+l 

RS232 $99.95 
Instructions Included 

W/ 48K, 2 TANDON 
5 114'' DISK DRIVES 

INCLUDES TRS DOS 
(No RS 232) 

$1725 

PRINTERS 
MX80 
MX80F/T 
MX100 

Call 
$535 
685 

SMITH·CORONA TP-1 585 
(Lener Qual•ty Daisy Wheel Printer) 

Printer Cable $26.95 ($20 w/purchase of pnnter) 

1UTVlN 
til IPU (I[) •"DD"ftD4U 
191 IIIII ASSIGN S&-81 
ttl IPU(X 0 1 ) •""TIIUI8-I1SII•II UTURIIKLIBIPX•l TIIDitaCl-lELSIIFX•2 
TllllltaC2-11LSIIP1t•3'1'8DitaC3-11L81IPX•4TBantaC4-l£LSIIPX• 5TIIDiaC 
S-liLSIIP1ta6TNDiaCf-l 
911 PORI1•1TOIISI•SI+VAL(alGIITS (PS (I ,Il ) ,1 ) l ITIIS•UGIITS (P$(1,11) 
,3) ISI•SI+VAL(LI"S(TII$,1)) 
921 NIITX11UTVU 
931 TP•TP+IITI•TS+SSITX-TX+SI1RI'l'URN 
Ul Rat OUTPDT TO DISI YTD TOTALI 
151 CLIIPRIIft'I4U,•• • UPDATI.C YTD PILlS • *" 1COSUIIUI 
961 Ofat•o • ,l, • rtAJVTTL• t PJti MTt2, Y&AJU 
171 POitX•1 T01 
911 PRIIrl'f2,YS (I) ,U(X) 1MIITit1 'YS•YEAR TOTAL SNORTS U•YIAR TOT 
AL UIPIRI 
ttl CLOSI1 CLS 1 COTOU I 
ltll IIIII .... ,START or GRAPB 
1111 t.PaliiHTRIN0$(2,131) 1V$•" 1 "1 H$•" . " 1AS•" "1GlS•"SSS88SS" 1G2S 
· ·&UIIII• ,cl•··• •• ac••·•aaaaaaa• .c;;ss-·a a• 
1121 LPRllft'TA1 (21) 1 •• • lfiLLIAIIII -- l'tiH ' LOIIITIU • •• 1STIIIIIGS 
(71-PII&(l6539) ,32) rDATU1LPRIIft'" " ILPIUNTSTRIIIG$(81,"*" ) 1LPJIINT 
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£1111411LII1131 
1141 READA$1C08Uill211LPRINTASrTAI(2) tLtTAII(S) tV$1 1COSUBllii1L•L 
•l1 IPL•ll TIIIIIU51BL8111U 
1151 A$•" "1 COSillll211LPRIIft'TAII ( 2) Lt Vh 1COSilBl181 1 L•l.-11 IPL•91'11E 
M11UILII1151 
1161 COSUB11211 LPRIIft'TAII(3 ) LtTAa ( 5) r VS r ICOSUillii1L• l.-lllPL•I'l'liE 
1117 110.111161 
1171 LPRIIft'TAI(6) STRI.C$(64 , U) 
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TRS-80 MOD Ill Disk Controller 
Includes Disk Controller. SWitching 
Power Supply. Mounting 
Hardware. Cables and 
Instruction Manuals 

$269 
COMPLETE 

TMlOO·l Single 40 Track Dnve $199 
With Cabinet & Power Supply $2A9 

TM100·2 Double 40 Track Dnve $2119 
TM100·3 Single 80 Track Dnve $2&9 

TM100·4 Double 80 Track Dnve $399 

8" Dual Slim line Drive Power Supply a Cabinet $249 
5W External Drive Power Supply a Cabinet 49 

VISA, MASTERCARD !StOO Mtn Add 2"1>) 

Or Certified Check 
90 Day Warranty (Parts & Labor) 
TRS80 osa RegtsteredTrademark. TendyCorp. 

DATA-MAIL 
FREE SHPP1NG IN CONTINENTAl US 

(TRS-80 MOD EXCEPTED) 

(213) 993-4804 
Toll Free (800) 635-5555 Prtees Subject to Change Wtthout Nottce P.O . Box 818. Reseda. CA 91335 

o/ 452 
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GENERAL 

Build an ideal workplace {or your TRS-80 

$30 System Desk 

S.nford J. Aam•n system ~ with the computer space on the desk for my printer, completee your system. 
59 Will/a DrM and expansion interface open- disk drive, and floppy disk 
West Trw~ ton, NJ 08628 inga on its left side, the desk storage, and the desk fits the NclnOttlc8l CUts 

would not fit in the location I in- room decor. Best of all, the desk I wanted a top surface of 49% 
tended to place it. Also, Its was simple to build, and ttt. Inches by 28Y• inchea. The top Ia 
modern appearance did not fit wood cost less than m . made out of a piece of !518 Inch 
the decor of the room, It did not I have IMmed to build things particle board, an extremefy 
eliminate the multiple electrical that don't require exacting mea- hard, dense material which 

After accumulating the outlets required to operate the surements. Rather than mea- cornee In 4 foot by 8 foot sheets 
Arloua components of my system components, and I did suring, I mark one piece directly eelllng for about S6 per Sheet. To 

TRS-80 computer system (a not like placing the ~ak drtve in- against the piece with which It keep things simple while ~ 
Level II Model I with an expan- to a cubby hole. The price tag fits, so the fit Is certain and 1 vldtng a finished edge (apron), I 
ston Interface and 48K of RAM, was steep for a desk that failed needn't worry about whether I sawed a 218 Vz Inch piece off one 
an MPI disk drive, and an to be Ideal. can measure accurately. Where end of a Sheet of particle boen1 
Anderson-Jacobson AJ841 On the other hand, the open- measurements are abeolutely re- The 48 lnctt by 218'11 Inch piece 
printer) I realtz.d the office desk lngs In the Radio Shack system quired, I make them aa uncritical would provide me with the ct. 
the components had been ac- desk would eliminate much of .. possible. Sired top surface after the apron 
cumutatlng on was becoming the visible wiring and would pro- I decided to Incorporate the wu added. To ensure a straight 
less and .... accessible. In ad- vide for free air circulation openings of the Radio Shack cut, saw the top from the sheet 
dltion, It was harder and harder around the computer and ex- system desk. but to make the uSing a sabre saw guided along a 
to avoid tripping over the rats panslon interface, both of which desk in the form of a Parson's straight board clamped to the 
nest of wiring created by six are cooled solely by convection. table. This leaves room on the sheet by a pair of C-c:lampe or ad-
powet' cords plugged Into var- left side of the computer for the justable wood clamps. 
lous wall outlets. Finally, the IIJOwno.lgn printer and on the rlgtlt aide for After cutting the deek top from 
computer ltaelf had never been 1 dedded to build my own com- the disk drtve and disk storage. the lheet. make the openingS for 
at an Ideal height; the desk top put• system desk. I crMted a The tape recorder can occupy the oomputer and the expMiion 

was too high for c:omenlent key· ct.ign IItke and which Is a part apace behind the disk drtve. The Interface. Lay out the openings In 
board entry or for viewing the of the system. aa welt. It provldee only important ~menaiona were the top and follow the Nnea with a 
elevated monitor. The system, raceete8 for the oomputer and the overall size of the desk top hand-guided sabre saw. Start the 
expanded from the orlginai16K the expans6on Interface which and the height of the desk (low cuts by drilling a hole some place 
computer, had clearty outgrown allow for hidden wlrtng and ec» enough to type comfortably, within the openings or by using a 
the desk on wh6chit was sitting. quat. convection cooling. and high enough to fit my knees plunge cut with the sabre saw. A 

I began looking for an alter· the need for multiple power under it). 
native arranoement. My first outlets is eliminated by inctuding The ...suit Is shown In the 
thought was that the $200 a six electrical outlet unit con- photograph and ~bed more 

The Key Box system desk sold by Radio trolled by a alngle switch. The fully in the plans. While I have in-
Shack, while not an insignifl· unit has a single power cord go- eluded the actual measurements Modell 
cant investment, might be ing from the desk to a wall outlet; of my desk, you should follow the exp.n.~on Interface 
Worthwhile. However, because thus, the entire system Ia turned general principles rether than the PriMer 
Radio Shack designed their on or off with one switch. There Is apeclflca to get the desk that 
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plunge cut Is made by start ing 
the saw and then tilting It Into the 
waste area of the opening. The 
openings for the computer and 
the expansion interface are sized 
to allow wires to pass through 
and are not critical, so do not 
worry if your measurements are 
off; just try to keep the cuts fairly 
straight. I rounded the corners by 
drawing arcs with a quarter. With­
out a single critical cut or mea­
surement, the top Is complete. 

I selected poplar for the apron; 
clear pine could be used and Is 
more widely available, but I 
prefer to use hardwoods and 
suggest poplar, walnut, maple, or 
oak. The width of the apron Is not 
critical, but for best appearance 
It should be approximately the 
same as the legs, which are 
made of square stock. I chose to 
use stock that was 7/8 Inch thick 
by 2\ Inches wide, but these dl· 
menslons are not critical. 1 by 3 
clear pine, which has actual di· 
menslons of 1A Inch by about 21A 
Inches, could also be used. 

Next the end pieces are cut to 
length. Since they should be the 
same length as the ends of the 
desk top, mark them off directly 
against the desk top and cut 
them to length. The front and 
back apron pieces are cut to 
equal the lengths of the front 
and the back of the desk top 
(which might not be exactly 
equal) plus twice the thickness 
of the apron material. 

After the apron pieces have 
been cut to size, the legs are cut 
to length from square stock. I 
used 2V• inch square poplar, but 
3 by 3 fir can be used. The length 
of the legs is equal to the height 
of the desk top, minus the final 
thickness of the top. My desk 
has a top that Is 518 Inch thick 
and legs that are 25'/• inches 
long. This provides me with ade­
quate knee clearance under the 
front apron (23 '/z inches), while 
keeping the keyboard and 
monitor at comfortable typing 
and viewing heights (on a desk 
25-7/8 inches high). 

The tops of the legs have to be 
dadoed on two adjacent sides to 
receive the aprons. The depth of 
the dadoes equals the thickness 
of the apron material (7/8 inch 
for my desk). The dadoes extend 
down from the tops of the legs 
by an amount equal to the width 
of the apron material minus the 
final thickness of the top (1 1A in· 
ches for my desk). The dadoes 
are most easily cut on a radial 
arm saw or on a table saw, but a 
hand saw, a router, or a circular 
saw could be used Instead. 

Begin assembling the desk by 
attaching the aprons to the legs. 
Make sure the legs are square to 
the aprons and to the ground. 
The desk can be assembled us­
ing finishing nails or screws, or 
glue and clamps. The top should 
fit into the assembled frame, 
resting on the tops of the legs. 

Photo 1. The finished desk. 

.-See List of Advertisers on Page 4!>1 

TSHARE 2.0 MULTI-USER 
SYSTEM ~ ~ ~ 
TRS·BO' ~· ~ l,:,_ ~~ . 
~ .,. 

MODELS I & Ill AT LAST! A sero~l ""puT 
SPECIFICATIONS: ouT pu1 nrt~t.ceae•.gnod 

TSHARE rs • muiiHnklng opera ~·ng sysTem 101 lor connecT "' To '"' 
TWO users 11 PilCntS otse.t To your NEWOOS 01 TRS80 MOOe4 WITh or 
TRSOOS SYSTEM TSHARE a IO'WS s•mu !Jnt wiThouT an tXPiOSoon on 
ous •nd s.epar•le oper•t!Ons tor two users ¥~11h· tertace 

MPR232 SptetltCiltOns 
• Gl•tth lret operaiiOf'l 

1n • smgle computer 

AVAILABLE USER MEMORY 
ABOVE 7FBO HEX 

• 32K TRS·80 16K FREE 
• 48K T RS·80 32K FREE 

• ConnecTs ,.,,h urd ~ connecTor 
• Baud wes 75 19 200 "' sw tch se ec 1aooe 
• lnltg!JI Po•er Supppry oncrudta' 
• MJy De OJ•Sy tll.ltnta IO•lh OTher MPR 232s 

PRICES TI MESHARING MODES: 
•S•MPI.EX MODE W Th TSHARE 1 3 oMPR1321 

J'IO 2A Only • MPR 232 II 
•STA~OARO MODE W•Th Ai SysTems 

SUPPORT EQUIPMENT: 
•One -+- Ds .. an..e 
•32~ + MO'\'IOIY 

S MP\.EX MODE STA~OA~O MODE 
•A Pul'ter • A Term .. 
• 'RS 232 (optoonal • RS 232 or MPR 232 

EXECUTION SPEED 
STANDARD MODE: 

(W~houl Clock Spndup Mods) 
• BEIICHI.IA~K ueculta Dy 2 Sll'lu IJMOUS 
users 37 .ec 

•BE'ICHI.IA~K e<eculta OtU Dy SlandarO 
TRS 80 14 ;ec 

FEATURES: 
•Typt a- Ourong O.s~ '0 (V2 0 Only) 
• C mm ), c..tt!()f"'S bet• een users 
• ,.,,.. ~.arrent executl()f'l of sang\e pt"ogram 
•fa<eg round/~kgrouna TJs" aes.gn 
• Address up to l'lfO prtnters 

PRICES: 
t iS 131or TRSOOS 2 3 
t TS 13 1or NEWOOS 2 1 
t iS 2A lor NEWOOS Vl 
tTS 28 tor NEWOOS V2 
t iS·28111 tor NEWOOS V2 

589 ( 1.100 I) 
$89 (MOO I) 
$99 (LIDO I 
$99 (1.100 I 

$99 MOO 111 

'For 'Em '?} Ust 
THE FILE CLERK 

1 RS·80 ' Modols l & 111 
Vt·s.on ~ ~ 

SPECIFICATIONS: 
•A mw' · luture t. e ma~ger 
• P ~ ~ ~ SJmpte ~U: baS! mu t ' e csata se:rs 
• f e ll.lnd ong Upaoty Tor 12000 reco<Os 
• Up To 20 d.JIJ loetcls •recora 
··~Ax recora Jnd ·~lengTh 2~~ 
• MAX eltecT ve recora eng1• "''I!!Oe•"'9 7~ 
• Asst"'Oiy JJnguage SOl'S on songoe '"" COt"' 

lloned «!.iTa lte ds 
• M .... t ~~ ~ch p.w..vreters i!\Cl tNu·'lfC 
QlltrU 

•FasT KSAM recorc •e11~• on sorted key 
loetcls 

• f eK•ble reoort oeneralor vw•th Pag ,at Of\ & 
User 11 es 

•ComouTJtoona loetds 
•F es un extenc over several o'skeues 
•A diskettes need no1 oe on ne 

AUTO L10UNT REQUESTS 
• F elds un De rode'· ea deelta or aaaea 
• 140 t>J9e m~nUJI 

VIEW 3.0 $49 
A SCREEN FORMAn ER FOR OBM5 

• fu CURSOR conTrol 101 MASK d<'• ~ 
•Screen OtS<J" • Th >eyDoara GRAPH•CS 
• Eteg.oll & prote...,..t oooks 
•rue CUIJ ffl''Y nau r & eclat 
•Wore orocessor style r dO eo • og 
• V l •V S J s:J '"d ~ GatJ' 

COMPUTED FIELDS 
KSAM Masll! Koys 
R~<tuirn OBM5 lor SORTS 

YPR 232 & YEP• ~ ·w o1 rA '0 P! c1s Enw 
HIS·oJ IM ol Pac o SIIIC• Ta'lC, COlo 
~EW:JOS80 H I O' Ac~·at nc 
1 RS232 T lA o' Sma~ Sys•em Sor: .. are Co 

• c fl :.: 
203 Ardon STru T 

Gltndalt. ColltorAIJ 91203 
(213) 649·0369 .-104 

CSTOCK 
$99 

• Ma f'llalofts data 
on UP 10 3 SIO<.I< 
rtWt•et •rw:te•e 
·Y~Idy Sllll.<t 

O.Ta l~oee 1101 
PtE JnG YotO) 

•Wee~ly Sloe< IJQT<>n 
• two ye..&IS ot tof'l~ .,uous cUI~ per sloe~ 
8) CSTOCK rs 1 protoulonJI TochnlcJI Tool 
• STO<k 1nd "' r~e1 averJ91S h.ghs ana lo.,s 
"'''h respecT 10 any tome span 

•L•~eJr regress.on Jnatys s ot stocK DehJ\IIOf 
~efS\.IS Jny Of 3 Nrlret •nOtUS 

• SilO<! rerm Deln compuTed (sTock vo<aT My'" 
Terms ol markeT reTurn) 

•O,t~ PIOII•ng c.a~b• •lieS 

C) CSTOCK provldu 1 p~r1melrlc porUollo 
sellcllon syllom 11 •• old Ill ovlluallng 
lnVIIlm<nt Slrollglu In rllJ!Ion to rtsk 

WOK 
OM 85 prov•des loor data management 
leatures 
A) A comprehensive FILE MANAGER lor 

dehmng your rec01ds . data entry or 
edit. and gene111 record retneval 

8) A f1111ble REPORT GENERATOR lor 
rnlormalion retrieval. 

C) A simple data base lor Jdvanced ap· 
plicallons. where DATA SETS 1nvolv· 
ing hie parrs can be delined 

0) A COPY hie fac ility to translar 
SORTS. SEARCHES. and transfer 
data to NEW lormats 

PRICES 
S99tMOO I) 
S99 !MOD 1111 

£ (;JJUSTI 
~OUTJ 

Merli11 
CP M 86 jrr lhr aJ\S-80~ 

8088 co· processor 
1 28K RAM (Expandable IO 256K) 
01skette compaltbthty w11h IBM PC 

(AvlolJI)Ie Decemoer 1982) 
ON!ef lnqu•ues '""' teo 
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~--------------------q·------------------~ ih,.. 
2 liZ"~ 

r------------------------------------------;i--. 

·El..____l T~ IIIEW 

z 5/4° 2t 112" 25 1/4° 25 l/2° 

· El,..-....------1 LEG 

~ C= .. .,.. L., .. ~ SID£ VIEW 

DEif< TOft 
(!S/8" I'MTICL.E BOARD) 

MAR 
APRON 

FIQ. 1 

Becauae the top will sag from Ita 
own weight, support It from 
below wtth ralla ecrewed to the 
IMide of the front and back 
apron ~. The support ralla 
can be any available acrap 
material, but their dlmenaiona 
do not matter. Plac:e and clamp 
the support ralls Into position 
when the desk top Ia flush with 
the top of the apron. Then 
fM1CMI the deek top, and drill 

1U • 80 Micro, O.C«nber 1WU 

pilot hotea tot ecrews through 
the support ralla Into the front 
and ,.., aptOn plecee. Martt 
locations fot notcn.. In which 
equipment support ralls fot the 
computer and expansion lnter­
f.oe .... t In the support ralla. 
Aftet' the support ralls are 

remo¥ed from the aprona and 
the notcn.. are cut In them, 
ecrew them Into place. Cut the 
~ulpment support rall1 to 
length, pr.ferably from a sturdy 
matertal. I UMd ollk 1~ lnc:t. 
~ and SIB thick. Plac. them 
Into ~Jon. and ,_..all the 
deek top, comptetlng .....-nbty 
of the deek. 

I Installed a switched lbc out!M 
unit on the Inside of the right 
apron, and IW'I all the wtew 
ttwough the OS* .lga In the deek 
top. The out!M unit which I ueed 
lnchldel a lingle awttch that~ 
troll power to al the outleq; I 
can leave the computer, expeno 
alon Interface. vkMo monltot, 

CMMtte recordlf, printer .net 
d'-k drive power awttcn.. on, 
and tum on the whole aystem 
wtth a lingle awftch. 

A variety of finiShing tech­

niques may be ~. The 
wood may be painted Of .-aJned, 
.net the particle board top may 
be J*nled, stained, Of CCMNd 
wtth a plastic laminate. If a 
plastic ...... ta Ia ueed It lhould 
be applied attar the top Ia cut out 
The ~ of the laminate 
lhould be~ when the 
~of the top Ia a t.dot In 
the conatructlon of the deek (the 
length of the legs and the length 
of the cSacto. In the legs will 
have to be decll alld by the eddl­
tlonal th~ of the plastic 

lamlnatet.. 



WITH laRProT· 
THE PROFESSIONAL INCOME TAX SYSTEM. 

TAXPRO DOES MORE. 
Five years of successful use 
and system Improvement 
has pushed TAXPRO far 
beyond Form 1040 and 1ts 

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 spec1al 
forms such as m1nimum/ 
maximum tax, income 
averaging, to name a few. 

TAXPRO IS EASY. 
Because it follows the tax 
forms line by line. Taxes 
are automatically f1gured, 
entered everywhere they 
apply. Change any entry, 
and all relevant data is 
automatically revised. 
Produces a printout that 
exactly fits 1040 and 

IRS-approved schedule forms. 
TAXPRO IS GUARANTEED. We stand 
beh1nd TAXPRO completely. Full, no-charge 
support through the tax season. Inexpensive, 
yearly system updates. Over 5 million 
returns prepared Wlth no reported errors. 

TAXPRO BUILDS PROFITS. The door is 
open to higher prof1ts than you have ever 
enjoyed. Double, triple, or quadruple your 
output; pay for TAXPRO and the computer 
in one tax season. 

If you do 1ncome tax returns, you need 
TAXPRO, the truly 
professional, computerized 
1ncome tax preparation 
system. 

Look 1nto it today. 
Contract Serv1ces 
Assoc1ates, 
706 South Euclid, 
Anaheim, 
California 92802, 
(714) 635-4055. 

45-PAGE DESCRIPTIVE 
SYSTEM MANUAL: $7.50 

C5a CONTRACT SERVICES ASSOCIATES ~68 
Improving the bottom line. 





We don't care 
which computer you own. 
We'll help you 
get the most out of it. 

CompuServe puts 
a world of information, 
communications, and 
entertainment at your 
fingertips. 

CompuServe is the versatile, easy to use 
interactive videotex service designed especially 
for the personal computer user. It's dynamic, 
growing and changing daily to satisfy 
its subscribers' needs. It's an industry 
leader, created and managed by 
the same communications pro­
fessionals who provide busi-
ness information and 
network services to 
over one fourth of 
the FORTUNE 500 
companies. 

From current events to current assets, 
CompuServe offers a wealth of useful, profitable 

........... .......--- or just plain interesting information. 
Electronic magazines and national 

news wires plus worldwide weather, 
current movie reviews, electronic 

banking and shop at home services, 
and some of the most sophisticated 

financial information available are 
all offered to current subscribers. 

From words to music. CompuServe offers 
a communications network that gives special 

,.. SH L•st of Advertisers on Page 4S I 

interest groups from hardware enthusiasts to 
computer composers a chance to get 
together. There's a bulletin board 
for selling, swapping, and 
personal notices and a CB 
simulator for real-time com­
munications between sub­
scribers. There's electronic 
mail, the fastest, surest, way to 
communicate with other users across the street 
or across the country, plus file retention and 
editing, and lots, lots more. 

Fun and games are expected whenever 
computer users interact, and CompuServe has 
the best Games you can play alone or with 
other CompuServe subscribers 
anywhere in the country. Classic 
puzzlers, sports and adventure 
games, and fantastic space games 
featuring MegaWars, the "ultimate 
computer conflict:' 

But, that's just the tip of 
the chip. CompuServe offers a 
menu of thousands of items 
that make subscribing edu­
cational, fun and sometimes downright profitable. 
If you'd like to know more about CompuServe, 
call toll free, 800-848-8990 to receive an illus­
trated guide to the CompuServe Information 
Service. A videotex service for you no matter 
which computer you own. 

CompuServe ... 235 

PO Box 20212 
5000 Ar 1ngton Centre Blvd Columbus Oh10 43220 

800-848-8990 
l'l On t d 6t4 457 8650 

An H&R Block Company 
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Verbatim Datalife" flexible recording storage and
disks now come in a bold retrieval
new storage box But more Every Datalife disk is
important they now come to extensively tested under the
you with a live year warranty‘ most extreme conditions

We can give you a war Critically-certified to be l00%
ran this long because we re error free Assuring you an
con ident the waty we make added margin of perfor
Datalife disks wi make mance no matter what the
them rform better last operating conditions
even on er And we back it u with

All 0 our Datalile disks a five ear warran ve
feature seven data shielding times onger than e in
advances for greater disk dustry standard Because
durability longer data life Verbaum is the standard
To protect your data from ofexcellence
head to-disk abrasion To For flexible disks you
shield your data against loss can de nd on—a lot longer
due to environmental condi —call ]538 1793
lions To insure a longer In Ca ifornia or outside
lifetime of trouble-free data the U S call [408] 7377771

Here's themostexciting partof

collect for the name ofyour
Verbatim dealer.

If you want longer data
life, keep all your data on
Verbatim Datalife. Our name
is the promise. Our warranty
is the proof.

I‘I'.—’\ -

Ii‘.
J ("'L":":l - .

21"‘-5: "".i:'._.’-if' i-fr: . ‘in’? .._' - J ,_.‘|l;f':
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Verbatim.

Verbatims newpackaging.

i
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HARDWARE 

Add a disk controller to your system. 

Hardware Hacker-Part III 

Philip M. Van Praag 
1630 West JaggMJ Rock Road 
Tucson, AZ 85704 

This article describes the 
design and construction of 

a disk drive controller for about 
$200. The controller Is compat· 
lble with the TRs-80 Model I, 
does not require the Expansion 
Interface, and handles up to four 
5'1• Inch disk drives. Its features 
include Integral double density 
data separation to eliminate a 
potential source of read errors, 
single and double density oper­
ation to maintain compatibility 
with existing software and op­
timize disk storage capacity, an 
operator-selected disk drive dis· 
able switch enabling normal use 
of the TRS.SO's reset function, a 
fully buffered interface between 
the controller and the disk 
drives, a double density status 
Indicator and digital write pre-
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compensation to optimize data 
recovery accuracy. 

The main logic board includes 
a connector card edge for 
mating to the standard disk 
drive ribbon cable assembly. 
The controller does not require 
any modification to the TRs-80 
and may be combined with the 
32K Memory Mod or the Cen· 
tronlcs-compatlble printer Inter­
face (presented In previous 
articles) or both if you desire 
those additional features. 

The disk controller's most 
useful feature may be Its ability 
to operate in double density 
mode. Although you must pur· 
chase a double density DOS to 
use this feature, it doubles the 
storage capacity of your disk, 
eventually reimbursing you for 
the purchase. This Is accom­
plished by virtually eliminating 
clock bits (interspersed with 
data bits In single density opera-
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tion) and doubling the data 
transfer rate. 

Requ&r.menta 

The heart of the disk con· 
troller Is a large-scale inte· 
grated circuit (LSI) called a 
floppy disk controller (FDC). As 
the key link between the TRS-80 
and the disk drives, it performs 
two major tasks: first, coordin· 
ating the writing and reading of 
data; and second, supervising, 
interpreting and In some cases 
generating the control s ignals 
necessary for disk operation. 
Although the processes by 
which the FDC performs these 
functions become rather com· 
plex, all functions fall within 
these two general categories. 

The TRs-80 always manipu· 
lates data In a parallel mode; 
that is, all eight data bits defln· 
ing a character or instruction 
are presented on the eight-line 
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Fig. 1. Internal functional diagram and pin assignments for FDC 

data bus simultaneously. The 
disk drives, however, must 
handle data serially (one bit at a 
time). The FDC converts parallel 
data to a serial form before writ· 
lng it onto the disk, and converts 
serial data from the disk to 
parallel before sending It back 
to the TRS-8>. A data register 
within the FDC holds the parallel· 
form data, and a data shift reg­
Ister converts It from parallel to 
serial and vice versa (see Fig. 1). 
In addition, the data must be pre­
cisely clocked when In the write 
mode, and this c locking must be 
properly Interpreted when read­
ing data from the disk. 

The FDC's clock bit/data for· 
mats are referred to as frequen· 
cy modulation (FM) in the single 
density mode, and modif ied fre­
quency modulation (MFM) in the 
double density mode. These for· 
mats are illustrated In Fig. 2. To 
understand how these FM sys-
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terns operate, let's look at how 
the disk Is magnetically divided 
to store data. 

Five levels of data organiza­
tion are defined and controlled 
by hardware and software de­
sign. In order of size, these are 
tracks, granules. sectors, bytes 
and bit cells. 

Figure 3 shows two leYels of 
data organization on the disk: 
tracks (concentric rings around 
the disk center) and sectors 
(which divide the tracks Into 
discrete pieces). A small hole 
in the disk (not shown) defines 
the relative position of the sec· 
tors around the tracks. Gran­
ules, a specific number of sec· 
tors determined by the DOS, 
define the smallest accessible 
block of data when writing to or 
reading from the disk. (For ex· 
ample, TRSOOS uses five sec· 
tors per granule. defining the 
smallest possible file size.) The 
smallest level of division is the 
bit cell. Each byte contains eight 
data bits. 

This brings us back to Fig. 2. 
Each bit cell recorded on the 
disk contains two pieces of in· 
formation: definition of the 
physical boundaries of that bit 
cell, and the data bit (a binary 
logic level high or low). In the 
single density mode, both data 
bits and clock bits are recorded. 
A pulse between two clock pul· 
ses defines a logic high for the 
bit cell . If no pulse exists, a logic 
low Is defined for that cell. In the 
double density mode, clock bits 
are not required at each bit cell 
location. Instead, the relative 
position (or In some cues, the 
lack) of a logic high level bit at 
each bit cell location defines the 
cell and determines whether the 
cell data is a logic high or low. 
The rules of MFM data bit place­
ment are in Fig. 2. 

To summarize data organ­
ization on the disk. consider a 
few examples. In single density 
mode using a 35-track single­
sided disk drive, there are 8 bit 
cells to define each byte of data, 
a 256 byte capacity in each sec· 
tor. 10 sectors within each track, 
and a total of 35 tracks. Multiply­
ing, we have 8 times 256 times 
10 times 35, or 716,800 defined 
bit cell locations. In double den· 
sity mode using a 40-track sin· 
gle-slded drive, there are 8 bit 
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cells per byte, 256 bytes per 
sector, 18 sectors per track and 
40 tracks. This translates to 
1 ,~74,560 defined bit cell loca­
tions! Although disk storage ca­
pacity is usually specified in 
bytes, remember that the small· 
est unit of division is really the 
individual bit cell. 

The FDC processes three gen­
eral categories of signals: TRS. 
80-generated data, address bus 
codes and control signals. disk 
drive-generated data/feedback 
signals, and FDC-generated 
control and feedback signals. 

Table 1 lists the TRs-aG-gen­
erated addresses decoded by 
the FOC and support circuitry. 
These decoded addresses per­
form two basic functions: sup­
plying DOS commands to oper· 
ate the drives and perform 
housekeeping chores for FDC 
support circuitry; and furnishing 
TRS-80 memory locations (ac­
tually accessed FDC registers 
providing information back to 
the TRS-80). The TRS-80 pro­
vides read (RD). write (WR), and 
system reset (SYSRES) control 
signals. The read and write 
signals define the function of 
the TR~ addresses listed In 
Table 1 as well as provide read/ 
write disk drive mode lnstruc· 
tion to the FDC. System reset, 
used during TRS-80 power up 
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and reset modes, clears the FOC 
stat us register, establ ishes 
single density operating mode 

and performs other Initialization 
chores In the FDC. 
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Your best 
Modell/111 

peripheral buy 
is a modem. 

Considenng expandmg your TRS-80 
Modell or Il l? Then you should know 
that only one kind of peripheral can 
give you all these extra capabilities 
.. . in a single unit 

• 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 mail, 
Instant news and financial re­
ports. 

• An almost limitless supply of 
new games and other enthusi­
ast activities. 

Of course, we're talk1ng about a 
modem. A far more sensible f~rst 
step 1n expanding than, say, JOY­
sticks, or a vo1ce box, or a pnnter. 
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, 1n homes and busi­
nesses around the block and across 
the 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. 

Lyox lor 
Mode I 'll 

The new LYNX for TRS-80 Model I and Model 
Il l. It's the latest mnovatlon from the people who 
are making data commun1cat1ons affordable. It's 
the best first step you can take 1n expandmg. It 
makes your microcomputer a whole new animal. 

@B~DLY~O 
123 LOCUST STREET LANCASTER, PENNSYLVANIA 17602 
Phone 717/ 291·1116 

TRS-80 IS a lledetnllrk of the Radoo Shack Oivosoon of Tandy Corporatoon 

FCC Reg stt8110n Number A909KE·68t7t ·OM·N 

Your best 
Modell/111 

modem buy 
is LYNX. 

Th'3 new LYNX 1s the 1deal modem 
for your Modell or Il l. That s because 
1t's the key element of a total direct­
connect telephone communica­
tions package. 

Thfs package Includes all senal 
and computer bus Interfaces. cables 
and term1nal software and comes 
to you w1th 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 b)' 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 Modell II 

RS-232 card. 
• Can be placed on either side of 

Model Ill. 
• No tools needed to install. 
No other modem g1ves you so much 

1n a single package. And when you 
compare the LYNX price with the to­
tal cost of bnngmg any other modem 
on hne, 11 could save you OVER $1001 

Consult your local microcomputer retailer, or call one of these LYNX handlers today-TOLL FREE: 

THE BOTTOM LINE 
Milford, NH 
8001343-0726 

B. T. ENTERPRISES 
Centereach, NY 
5161981-8568 

BREEZEj QSD 
Dallas, TX 
2141484-2976 

COMPUTER PLUS 
Littleton, MA 
8001343-8124 

.-Sa• List ol AdvertiS•rs on Peg• 451 

THE PROGRAM STORE 
Washington, DC 
8oo 1424-2738 

STEVENS COMPUTERS 
Phoenixville, PA 
8oo 1345-6279 

SIMUTEK 
Tucson, AZ 
8001528-1 149 

PROGRAMS UNLIMITED 
Jericho, NY 
8001645-6038 

SOFT SECTOR MARKETING 
Garden City, Ml 
8001521-6504 

80 M1cro, December 1982 • 175 



u <> .... 
-" :>!:: 

-;: .... 
"-

;;;: 
:>!:: 

• -.. "-
UQ .... 

.. 
c 

"' ., 

> 
"' 

.. 
c .. ., 

li 

"' . c c 

~ -

.. 0 c c .. .. 

r· w 
.-a N ~ !2 N ,.-, 
CCC cc cc 

1'0 

> 
~ 

li! 

l:i 

" 

N 
N 

Fig. 58. Logic circuitry 

feedback Include read data (AD 
DATA), track zero (TROO), Index 
pulse (IP), and write protect 
(WPRT) signals. The read data 
signal contains serial clock and 
data bit pulses. The track zero 
signal Ind icates when the 
read/write head is positioned on 
the outermost track (track zero). 
The index pulse signal provides 
disk sector Identification by pro­
ducing a pulse once per rev· 
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olution when the Index hole is 
sensed. If the disk is write pro­
tected the Write command is 
terminated. This line is sampled 
every t ime the TRS80 issues a 
Write command. 

The FDC and its support cir· 
cultry generate the following 
control and feedback signals: 
interrupt request (INT RQ), In· 
terrupt (INT), and various reg­
Ister output signals going to 

the TRS-80, as well as step 
(STEP), direction (DIRC), write 
gate (WG), and write data (WO) 
signals going to the disk drives. 
VFO enable (VFO E), EARLY, 
LATE, head load timing (HLT), 
ready (ROY) and read clock (R 
CLK) signals are used for inter· 
nat control. Additional FDC 1/0 
capabilities not used In this 
project will not be discussed. 

First, let 's discuss FDC slg· 

nals going to the TRS-80. An in­
terrupt request signal is gene­
rated whenever an FDC opera­
t ion is completed, and is reset 
when a new command is loaded 
Into the command reg ister. The 
interrupt request is sent to the 
TRS-80 on the bit-6 data line 
when 37EORD Is present. Its 
presence also causes an Inter­
rupt signal to be generated. The 
Interrupt signal Is reset at the 
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termination of 37EORD. 
The five FDC registers listed 

In Table 1 communicate with 
the TRS-80 via the bidirectional 
data bus. The TRS-80 selects a 
particular register by providing 
a unique address (listed In the 
table). These addresses share 
the same binary address code 
except for the two least signifi· 
cant bits. Table 2 Illustrates 
this relationship. 
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Now, consider FDC signals 
going to the disk drive. The step 
and direction signals control 
movement of the head stepping 
motor. A high level on the dlrec· 
tlon line sets the head Inward 
toward the higher track num· 
bers, while a low level sets the 
head outward . High level 
pulses on the step line move 
the head In increments of one 
track per step pulse. The write 
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gate essentially gives permis· 
sion for data to be written onto 
the disk, while the actual com· 
posite data (clock and data 
bits) is sent to the disk drives 
on the write data line. 

Finally, let 's look at FDC 
signals used for internal control. 
VFO enable indicates that the 
disk head is in contact with the 
disk and data pulses are being 
received. It disconnects read 

~ 
N ~ 
~ ~ 

~ I~ 0 . • 

.. ... 0 .; 0 0 4 

~ ~ i:: ... 
"' 

clock pulses when these condi· 
tions are not met, preventing 
read-data-line noise from affect· 
ing the FDC during non-read op· 
eratlons. Early and Late, gen­
erated by an FDC algorithm dur· 
ing write mode, aid write pre· 
compensation efforts. HL T and 
ROY inform the FDC that the 
disk drive is ready for read or 
write operations. 

Table 3 summarizes the sig· 
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Fig. Sb. Disk controll•r piggyback board 

Fig. 6a. + 5 V power supply 

nals nec:esaary to provide data 
and control for the disk drives. 

How the Cln:uH Wcna 

Figure 4 contains a block dia­
gram and Fig. 5 schematic dia­
grams of the disk controiiM log­
ic circuitry. Table 4 contains all 
the miscellaneous circuit con· 
nections not shown in Fig. 5, 
Including IC power/ground re­
quirements and tenninations for 
unused IC sections. 

The address and read/write 
decoder function is accomp­
lished by U2 through U8. U3, a 
4-bit magnitude comparator, is 
the central focus of the decoder. 
It provides a high level logic 
signal at pin 6 whenever Its two 

sets of 4-bit inputs are identical. 
Following address bus logic 
levels through the input gating, 
pin 6 of U3 will be high when 
37E0,1.2,3,C,D,E. or F appears. 
The presence of read and write 
signals. plus the gating of U7 
and US, yields the four desired 
outputs: 37EOWR, 37EORD, 
37ECWR, and 37ECRD. AO and 
A 1 address lines go directly into 
the FDC to be used for register 
access together with the de­
coded 37ECWR and 37ECRD 
signals (see Table 2). The 
decoder dOes not need the M 
address line as It is always 
assumed low. (If it were high, 
with all other disk-related ad· 
dresses set for disk operations, 



an address in the 37FX range 
not used for any TRS-80 func­

tion would result). Switch S1 
breaks the read communication 
link between the TRS-80 and the 
disk controller when in Reset 
Enable mode, fooling the 
TRS.80 into believing the con­

troller is disconnected. This 
achieves normal operation of 
the Reset button on the back of 
the keyboard. 

FDC timing and TRS-80 clock 
signals are provided by U9 
through U12, U21 and U22. U9 
functions as a 4 MHz crystal­

controlled oscillator. This signal 
is the basis for all t iming signals 

produced by the disk controller. 
including a 1 MHz FDC clock 
signal, a 40Hz TRS-80 clock sig· 

nal, a 4 MHz write precompensa­
tor signal and an 8 MHz timing 

signal used by the data separ­
ator. The 4 MHz clock is divided 
by two via a section of U12 and 

again by two using part of U21, 
producing the 1 MHz FDC clock. 
The 4 MHz clock is also divided 
by 10 in U12, by 100 in U11 , and 

again by 100 in U10 to produce 
the 40 Hz clock signal used by 

the TRS-80's internal clock dis­
play routine. The 8 MHz timing 
signal produced by U22 func­

tions as a frequency doubler. 
U22·11, U22-8, and U22-6 provide 
a phase-delayed 4 MHz signal to 

one input of U22-3. C5 and R11 
produce a differentiated version 
of this signal for the other input. 

The exclusive-or function of 

U22-3 produces a high level out­
put when its inputs are at d if· 
ferent logic levels. In this ap­

plication, that occurs once for 
every half-cycle of the 4 MHz 

clock, thus producing pulses at 
an 8 MHz rate. 

U13 and its related logic cir­
cuitry-portions of U4,6, 14, 15, 
and 19-produce interrupt and 

interrupt-request signals. This 

circuitry receives two Input sig· 
nals: interrupt request as gen­
erated by the FDC, and the 40 Hz 
clock signal from U10·1. When 

U1·39 goes high, an interrupt 
signal is produced at U6-2. An in­

terrupt is also produced when a 
40 Hz signal occurs, as long as 
37EORD is not active. The 
37EORD signal also gates the 

status of the 40Hz latch (U13·5) 

to the 07 data bus line, and 

gates INT RQ to the 06 data 

bus line. The termination of 
37EORD, a posit ive-going edge, 

clocks a low level through U13·9 
which resets the interrupt signal 

and, via U19-3, resets U13·5. 
U14 through U17 buffer the bi­

directional data bus between 
the TRS-80 and the FDC. These 
are tri-state buffers: Their out­
puts assume a high impedance 
state as long as they are dis­

abled. All input buffers have one 
common enable line 37ECWR), 

as do ali output buffers 
(37ECRD). The address 37EC is a 
memory location in the TRS-80 

system to which data can be 
written or from which data can 

be read. Remember, however, 
that the AO and A 1 address lines 
are not part of the 37EC signal 
decoder. Therefore, enabling of 
the buffers also occurs for ad­

dresses 37ED, 37EE, and 37EF 
(see Table 2). The AO and A 1 
lines. going directly to the FDC, 
determine which FDC registers 

will be accessed. 
The data separator function, 

including U20, 21 , and 23, is 

used in double density mode. (I 
didn't include a single density 

data separator. Considering the 
greater efficiency of double den­

sity, you are likely to use single 
density only while converting 
your existing programs to dou­

ble density. If interest is suf­
ficient, I will design a single 
density separator for a later arti­

cle.) It works with two input sig­

nals-read data and a clock sig­
nal-and produces two output 
signals-raw read (RAW RD) 
and read clock. The term " data 

separator" as used with the 
1791 is actually a misnomer as it 

does not separate data and 
clock bits. Rather, it is a data 
recovery system which outputs 
both data and clock bits on the 
raw read line to the FDC, and 

also provides a strobe or win­

dow signal for U1 's R CLK to 
clock the raw read pulses. If a 
raw read pulse occurs outside 
the window, it will cause an FDC 

read error. The data separator 

exp loits the relatively pre­
dictable recurrence of data bits 
to produce a clocking window 
which predicts the occurrence 
of the next data bit. The phase of 
the window is continuously cor­

rected to compensate for motor 

speed variation and read ci r· 

WIU CHANGE THE WAY 
YOU THINK ABOUT YOUR TRS-811! 

THE MOST POWERFUL WORD PROCESSOR AND AU PUR· 
POSE COMPUTER PROGRAM AVAILABLE FOR THE TRS-80. 

LOOK AT AU THESE FEATURES 

1. INSERT characters. words, lines, paragraphs or other Illes. 
2. DELETE characters, words, lines, paragraphs. 
3. COLUMNS. CopyArt II can be Instructed to print your tert from one to 
six columns. Super easy to use! No complicated commands. Great lor 
doing newsleHers, maglline layouts etc NO MORE CUT AND PASTEl 
4. SORTING. Sort lines of tert by any lleld. Sorts up to 650 llems 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 
great lor small Inventories, Receivables, Payables etc. 
5. Screen widths lrom 32·255 characters wide. Screen widths can be 
changed to allow lonnaHing your tell as you want. 
6. MATH. Buill In MATH function lor doing calculations on columns or 
rows. Used with the SORT command. CopyArt II can do a small Inventory 
ol200-300 Items. or keep track of small receivables or payabtes, general 
ledgers or home financial reports. Super floating point precision up to 32 
dlgltsl 
7. "GRAPHICS. CopyArt has a built In graphics program that allows In· 
sertlng graphics within your tell. Drawings, graphs, Illustrations, car· 
loons etc may be used within newsleHers 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 lor typeseHing large leHers from 3 to 25 times normal 
size I Yes , you can even print characters down the page as well as across. 
Black on while or while on black. 
9. JUSTIFICATION is fully supported "Proportional spaced jus111y Is sup­
ported. 
10. "SUPER or SUB-SCRIPT. 
11 . UNDERLINING. 
12. BOLDFACTING. 
13. "CHANGE CHARACTER SIZE or PITCH w1thin your document. Charac­
ter size changes lor dot matrix printers with capability. Pitch change lor 
daisy wheel printers with capability. 
14. HELP. Help Is available lor all the commands at tile touch of a key 
while using the word processor. Super lor training Inexperienced sec· 
retaries. Great reminder lor experienced people as well. MENU DRIVEN 
Help lor over 45 commands. 

~ ~ .Lli DOES AU THIS •. • 
C...~r ,_,f'T. & MUCH, MUCH MORE! 

COD and Credit tanls 
CAU TOLL FREE to onler: 
1·800-521-11 u 

SIMUTEK 
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cultry phase shifts. Remember 
that the read clock signal is not 
the clock bit signal coming off 
the disk. 

U204,13 is a monostable os­
cillator which produces fixed­
duration pulses for the FDC 
based on incoming read data 
bits. U23 Is a 4-bit count-down 

"'' 

Fig. 6b. + 12/- 5 V power supply 

counter that is continually 
clocked at an 8 MHz rate. U21·9 
divides the counter output by 
two, forming the read clock 
signal. However, this signal is 
terminated when the system is 
not In read mode by controlling 
U21's reset Input with U1's 
VFOE signal. 

rRACTICAl. rERirHERAl.S 
I UFFERED rARAl.U:l.INTERFACt: 

J"OR EP'SON rRINTERS 

$159.95 
Plus Shipping 

And Applicable Tax 

The MBP·16K is an intelligent Centron ics-compatible parallel interface 

for the Epson Mx-ao. MX-ao FfT, and MX-100 printers, with 16,38-4 bytes of 

on-board RAM tor data buttering. 

The buffering capability of the MBP·16K increases your data processing 

efficiency by eliminating the wait normally experienced while printing. An 
Epson printer prints at 80 characters per second: at this speed it takes 

about live minutes to print a 16,000 character document. During most ot 

this time the computer is waiti~ for the Epson to finish one line so it can 

send the next. The computer can"t do anything else during this period 
because its·s tied to the printer. By using the MBP-16K i t takes the 

computer only four sttconds lo send a 16.000 character document. The net 

result is to eliminate the computer-waiting-for printer/printer-wait ing-for· 
computer bottlttneck, 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 

with GAAFTAAX-ao, and is plug compatible with the standard Epson cable. 
The MPB-16K does not requ ire any user software for control. 

The MBP·16K is easy to install - it simply plugs into the existing 
auxiliary interface connector inside the Epson without modification of the 
printer. 
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When nothing is present on 
the read data line, U23 divides 
the incoming clock by 16. Thus, 
read clock signals arrive at the 
FDC at a 250 KHz rate. When a 
pulse occurs on the read data 
line, U20-4 goes low, which 
loads a 5 into the counter. As­
suming the pulse occurs during 

a window period, this loading 
action ensures that the window 
remains open long enough to 
admit the entire pulse. The load­
ing action also phases the clock 
signal to the read data rate by 
adjusting the period of the win· 
dow (and the length of time 
before another window opens) 
to suit the incoming data. This 
error-correcting phasing action 
is the essence of accurate data 
recovery. 

Write precompensation is ac· 
complished by U26 and portions 
of U19 and U25. lt·is used only in 
double-density mode to en· 
hance data transfer accuracy. 
U26, a shift register, continually 
outputs a low level at pin 11 
when no write data is present. 
This is a result of being in the 
shift state with the J and K in­
puts connected as shown. 
When a write data pulse occurs, 
U26 goes into the load state, 
during which one of the A, B, or 
C inputs receives a low level sig­
nal. Termination of the write 
data pulse reinstates the shift 
mode resulting in that low level 
bit being stepped through the 

" VIZ. A. CON." 
A CONSOLIDATION SYSTEM FOR VISICALC USERS 

SEW rROOU<.I ADOS .l-DIML'iSIOSAl. C ArAIIl.ITY FOR VISICAl.C MOOLL.S. 

In the pasr. to do a consolidation w •th VISICALC. a user had to rephcate the model•n 
memory and labouously bu•ld the formulas to sum the ce lls. The fust thtng one 
d•scovers us•ng th•s appro1.ch •s that you qutckly run out of memory. The second •s that 
recalculallon t•me gets much longer. The th•rd •s that you spend • lot or 11me ooerat•no 
and control ling the consolidation process. 

Now w ith lho help of VIZ. A. CON. you can adO a lhlfd domensoon to your VISICALC 
models. You can combine mullople .. pages .. of VISICALC data from a model IO< 
hterarch•cal consohdattons (eg. Department . Oivts•on. Company, e tc.) or for 
summations o ver pe11ods o l ltme (eg. Month, Quarter. Year-To-Date, elc.J 

VIZ. A . CON. creates data hies usable wolh VISICALC. You can use VISICALC IO< 
··what , ,.. games at any level ol your consolldal1on. Then use VIZ. A. CON. 10 l ind oul 
what happened at other levels. 

VIZ . A. CON. g oves you the ab1loly 10 set up specoal formulas (e.g rahons. 
percentages) that can t>e recalculated after a consohdattoo process. You can customtze 
folies. row and column head1ngs. footnotes. etc. l or each report c reated by VIZ. A. CON. 
Reports can be automa t•ca lly saved '" standard ASCII form that can be used w tlh a 
word processor. VISICALC prec•s•on •s ma~n ta•ned lor all data. 
TRS.IO Model IIIII Disk 
TRS.j() Model II 14K . 
liM PC 14K end abOft .. 

ASSET MANAGER 

... IS 
.l11t.IS 
.1111.15 

··ASSET SYSTEM .. •s a completely computerozed asset deprecoa11on system. 
parhcularly deSigned l o r I he 48K TRS 80 Model Ill. OOSPLUS 3.• . and dol malnx pronter. 
The system. 

t ) ass•gns contro l numbers to each asset 
2) accumulates assets acc0<d1ng 10 General Ledger codes. 
3) computes deprec•atlon expense on each asset 

The ""ASSET SYSTEM .. •s comprosed of SIX promary programs 
1) Asset System Menu •l Asset SO<I 
2) Properly 5) Search 
3) Repons 6) Oelete 

The ··sySTEM .. os conlogured 10 handle 500 asset numbers. Counters are diSplayed on 
the screen as the data 15 be• no entered. Th•s eniibles you to mon•tor your prooress as 
data •s entered. 
TRSIO MOD IIIDlak only 171.15 
Also avaolable. 
a-el Ledger Provr•m Dlak Model Ill . . 1121.011 

Master Charge & Visa 
MICRO SOLUTIONS, INC. Software Center 9949 Harwin, Houston, Texas 77036 (713) 789-5443 or 1-800-231-6667 

180 • 80 Micro, December 1982 



shift register. The bit is output at 
pin 11 as a high level pulse some 
time later. The delay between 
the occurrence of the FCC's 
write data pulse and the output 
at U26-11 Is a function of which 
U26 Input received a low level 
during the load operation. The 
FDC determines the optimum 
delay that should be given to the 
present data pulse, based on 
previous write data bit patterns. 
As a result, a LATE or EARLY 
signal may be sent to U26 along 
with the data pulse. If neither an 
EARLY nor LATE signal ap­
pears, the B Input (U26-5) will be 
low. This produces a nominal 
delay which would have been 
250 nanoseconds longer if a 
LATE pulse was desired, or 250 
nanoseconds shorter if an 
EARLY pulse was desired. 

The FDC write gate, step, di· 
rectlon, and write data output 
lines are Incapable of tristate 
operation. Thus these outputs 
must be isolated between the 
two FDCs, accomplished by 
U36. Fortunately, these output 
lines go to a logic low level when 
not selected, making a simple 
OR gate configuration possible. 
There is one exception: After 
certain operating sequences, 
the direction output from the 
operating FDC remains at a high 
level after switching to the other 
FDC. To correct for this anoma­
ly, the direction outputs are gat· 
ed with the chip select (CS) lines, 
ignoring the non-operating di· 
rection output line. 

U27 and U28, high-current TTL 
buffers between the FDC and 
the disk drives, are capable of 
driving four disk drives on the 
common output bus. U24 Is a 
buffer containing Schmitt-trig· 
ger action at Its Input to opti· 
mlze signal recovery. 

Switching between single and 
double density operation Is ac­
complished by U32-U35. U32 
through U34 form a simple de­
coder similar to the read/write 
decoder discussed earlier. The 
primary difference Is that here 
several data lines are decoded. 
DALO determines whether sin· 
gle or double density mode Is se­
lected. If DALO Is high when 
U35-111s clocked, single density 
is selected; 1\ DALO Is low, dou­
ble density is selected. The 
master reset (MR) line, called 

SYSRES in the TRS-aO, sets U35 
to single density at powerup and 
any time Reset is pressed. 
U18-11 provides a drive signal to 
an LED indicating double den­
sity operation. 

The disk drive select circuitry 
activates the desired disk drive, 
Informs the FDC when a drive 
is selected, and provides an 
enable signal with time-out pro­
tection for the drive motors. 
U29 Is a four section latch 
clocked by 37EOWR. If 37EOWR 
does not go low at least once 
every three seconds U20-5 will 
go low and U29 is cleared, turn· 
lng off the drive motors and the 
previously selected drive. When 
any drive is selected U~ will be 
high. 

Con•tructlon 

Table 5 contains the parts 
lists for this project. Use of 
printed circuit boards is almost 
mandatory due to circuit com· 
plexity. You might try wire-wrap 
If you have considerable ex· 
perience in this area, but wiring 
errors are difficult to dynamical· 
ly trace because most signals 
processed by the controller are 
non-recurrent. 

Figure 7 contains full-size, 
double-sided etch patterns for 
the disk controller and power 
supplies. If you choose to build 
your own board and cannot pro­
vide plated-through holes, then 
you must not use IC sockets. 
Without plated-through holes, 
provide conductor path connec­
tions from one side of the board 
to the other by inserting a wire 
through each hole and soldering 
the wire on both sides. Use of IC 
sockets precludes the possibil· 
lty of soldering to the donut 
pads on the component side of 
the board. All non-component 
holes (over 200!) require bare 
wires inserted, soldered on both 
sides, and then clipped short. II 
Is really much easier to use a 
board that has plated-through 
holes. 

Figure 8 contains a parts 
layout guide for the PC boards. 
Be careful to orient the ICs, 
diodes , and capacitors as 
shown. If you use IC sockets, 
line up the dot or notch on the 
socket (lndlcatlng pln 1) with 
Fig. 8 to aid subsequent IC in· 
sertion. Use only a low-wattage 

MORE REASONS YOU SHOULD CONSIDER 
MOVING UP TO OUR COMPREHENSIVE PROGRAM ••• 

15. SUPER E.ASY TO LEARN editing features. Logical key choices . 
16. Hyphenation 
17. SPELLING checkers like the 74,000 word Scrips it Dictionary work 
great with Copy Art II. 
18. CHAINING. Chain Illes together to make books or manuals hundreds 
of pages long. 
19. CENTERING. 
20. HEADERS and FOOTERS. You can even put graphics within headers 
for super page layouts. 
21 . PAGE NUMBERING. Page numbers can appear at the top or bottom 
of the page. 
22. DOS COMMANDS from within the editor. Kill Illes, check free space 
or get directories easily. 
23. CUSTOMIZED PRINTER driver. Since your printer has leatures that 
other printers don't, Copy Art II will be supplied with the printer driver of 
your choice below. Each printer driver Is custom made to provide you 
with commands for each of your printer's tine capabilities. If you have 
more than one printer, order other printer drivers lor only $19.95 each. 
Printer drivers are available lor: 
eRado Shcdc: lP rl/, V VI, • Smllh Corona Daisy Wheel TP·1 

VII, VIII and Daisy Wheel II • Brother Daisy Wheel 
• Epson MX-80, MX-80/ FT, MX-100 • C·ltoh Starwriters and 

with or without graltrax. Prowriters all. 
• Okidata Mlcrollne 80, 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 MOO Ill diskette. These 
names can be sorted by any field and have a special field lor your code . 
You can make PERSONALIZED FORM LETTERS that will take the follow­
Ing codes from the malllst and Insert them In your text. FIELDS IN· 
CLUOE: Mr. or Ms., Last name, First name, Business name, City, State, 
up to 9 digit ZIP code and your own special 2 character code. ANY OF 
THESE fields can be Inserted wllhln your lorm letter wherever you want. 
You can print form letters or mailing labels to a li the people on your list 
or to specific codes only. Copy Art makes II easy. 

-·---ll DOES ALL THIS ••• 
& MUCH, MUCH MORE! 

COD and Credit cards 
CAU TOU FREE to order: 
1-800-528-1149 

SIMUTEK 
... ,63 Computer Products Inc. 

SIMUI U COMPUTE~ P~ODUCIS I.C., 4H7l. SPEEDWAY IUD., I UCSO•, AI IS71Z, (IOZ)lZl·l3t1 
OEALER. OISTRIIUTOR I PRI NTER/MAN UFACTURER INOUIRIES INV ITED 

TRS· IO ond Strlpsll ore I M ol Radio Shtt o Tlldy tor, 
•tnclintn priRter must lint npalllhty to llo tunctioa. 
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Fig. 7a. Component side, main PC board 

iron (25 watts) with a fine tip, and 
.030 inch solder. 

The piggyback PC board con· 
nects to the main PC board via 
two 20-pin strips arranged in a 
40-pin-IC-style pattern. Insert 
and solder the shorter side of 
the pin strips at the second and 
fourth 20-pad rows from the left 
(see Fig. 8c) on the piggyback 
board. Insert the pins through 
the board lrom the non-compo­
nent side, allowing about 1/16 
inch of the pins to protrude 
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above the component side; then 
solder In place. 

When all components except 
U1 and U31 are installed on the 
PC boards, take a few moments 
to carefully inspect your work. 
Use a magnifying glass and 
good lighting to check all solder 
connections, component place· 
ment, polarities, and so on. A 
few extra moments is good in· 
sura nee against trouble later on. 
When satisfied with your work, 
plug the piggyback board into 

the 40-pin socket on the main PC 
board, being careful to observe 
proper pin 1 orientation. Apply 
firm even force to avoid bending 
the pins. 

Three power supply voltages 
are required for this project: + 5 
volts, + 12 volts, and -5 volts. 
The + 5 volt supply is on the 
main PC board, except its power 
transformer (TI), fuse and 

voltage regulator IC (UJO). Since 
the case of U30 is at ground 
potential it can be mounted to 

NC 
D$4 
RD DATA 
WR PRT 
TROO 
WR GATE 
WR DATA 
STEP 
DIRC 
MOT ON 
D$3 
DS2 
DSI 
I P 
NC 
NC 
NC 

whatever metal cabinet you 
choose to house the controller, 
eliminating the cost of a sep­
arate heat sink. If you mount 
U30 to the cabinet, be sure to 
remove any paint from the regu­
lator mounting surface, and use 
heat sink compound to optimize 
heat transfer. 

The + 12 and -5 supply 
voltages are from a separate PC 
board (see Fig. Bd). (This is the 
same PC board used in the 32K 
Memory Mod project.) A few 



components are deleted from 
the 32K design. If you have 
already built the 32K Memory 
Mod, use its + 12 and - 5 volt 
outputs to power this project; 
there is more than enough cur· 
rent reserve for those voltages. 
However, the + 5 volt supply on 
the 32K mod version is not ade­
quate to operate the disk con­
troller, and should not be used 
for that purpose. (This is why the 
+ 5 volt components are not on 
this power supply board, and a 
+ 5 supply is included on the 
main PC board.) Mount R24 and 
R25 on the + 12/-5 volt supply 
about 114 inch above the PC 
board to aid heat dissipation. 
Three wires ( + 12, -5 and 
ground) provide cabling from 
the + 12 and -5 volt supply out­
puts shown on Fig. 8d to the ap­
propriate inputs on the main PC 
board as shown on Fig. Sa. U38 
may be heatsunk to the cabinet 
in the same manner as U30, 
since its mounting tab is at 
ground potential. 

The cabinet chosen for this 
project should be metal, prefer­
ably aluminum for ease of cut­
ting and drilling. The cabinet in 
Table 5 is all aluminum, large 
enough to accommodate the 
disk controller and the 32K 
Memory Mod and printer Inter­
face projects presented pre­
viously. Figure 9 illustrates the 
proper orientation and connec· 
lion of the TR5-80 interface rib­
bon cable to the controller PC 
board. It also shows the proper 
orientation of the disk drive 
cable connector with respect to 
the output card edge. If the 
board is mounted in the cabinet 
as shown (with the component 
side facing down) the disk drive 
connector will be oriented in the 
traditional manner; that is, the 
ribbon cable will exit the bottom 

Function 

of the connector. 
If you use the ribbon cable 

and connector listed in Table 5 
first slip the cable through the 
slot in the connector rear. Then, 
while holding the cable straight, 
squeeze the connector closed 
using an ordinary vise. 

Finally you must add 10 ter­
mination resistors at DO-D7, 
WR, and RD. Resistors R33-R42 
(shown in Fig . 5a) may be 
mounted on the underside of the 
main PC board (see Fig. 8b). If 
you intend to combine the disk 
controller with one or both of the 
previous projects, you may 
mount the resistors on the rib­
bon cable PC board to be pre­
sented in the next article. Even if 
you do not intend to add the 
other two projects at this time, 
you may prefer to include the 
cable PC board to allow future 
expansion and ease addition of 
the termination resistors. 

If you opt for adding resistors 
to the disk controller board, 
refer to Fig. 8b. Mount the 
resistors flat against the PC 
board, with one lead of each re· 
sistor soldered to an ap· 
propriate IC pad. The other 
leads of the resistors are 
soldered together and then to 
any convenient location on the 
ground bus running along the 
outer edge of the board. Use in· 
sulated wire to prevent inadver­
tent shorting to the PC board. 

lnat•ll•tlon •nd Oper•tlon 

Before inserting U1 and U31 it 
is wise to perform the following 
test. With all other ICs installed 
and double-checked for proper 
orientation, apply power to the 
circuit. The LED (06) should il· 
luminate. If it does not, discon­
nect power immediately and 
l ind the problem before reapply­
ing power. A voltmeter/ohm· 

37EO WR SuppMee ClJ( alg to IICI1v81e dill< motor in Mlec:ted drive 
37EO RO Clks Oiz Timing and iNTRO s lgs to T~. then resets iNT 

37EC WR Writ" T~ data into FCC Command Register 
37EC RO Resets iNTRO and accesses FCC Status Register to TRS.ao 
37EO WRIRO Ace ..... FCC Track Register to T~ 
37EE WRIRO Accesses FCC Sector Register to TRS.ao 
37EF WRIRO Accesses FCC Data Register to TRS.ao 

Table 1. Addresses used for disk operations 

.-SH List of Adllert/sers on Page 451 

26. SIMPLE CURSOR commands. Simply use the arrow keys lo move 
your cursor around the text. The screen will scroll both vertically and 
horizontally. Shift arrows take you to the beginning or end instantly. 
27. SCREEN DUMP. Prints whatever Is on the screen to the printer. 
28. COMPLETE MARGINS CONTROL. You tell Copy Art II what margins 
you desire. You can even change margins within the same tell. You may 
also have parts ol your text with 2 columns, some with one etc. It's 
super easy to use. 
29. BASIC PROGRAMS can be edited easily. Copy Art Is really useful lor 
inserting graphics within quoted strinvs to give your programs super 
animation without the hastle ol calculating the CHRS ol the graphics I 
30. VISICALC Iiies can be loaded into Copy Art II to be manipulated 
easily. Great when lou want to accompany your Vislcalc reports with 
written reports , GR PHS and BOLDFACING etc. Visicalc reports up to 
255 wide can be loaded. 
31 . SPECIAL SCRIPSIT FILE LOADER. Allows you to load your old Scrip· 
sit Iiies without having to save them in ASCII . Copyart will also load 
Pencil files and other normal ASCII Illes. 
32. ·cUSTOM KEYS. let's you make special keys lor special characters. 
Allows lor 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 powerful block move. lets you move 
paragraphs or lines of text around easily. No complicated marker set­
lings required. 
35. FIND/ REPLACE/ REPEAT. lets you lind a string ol characters and 
replace them with any other string of characters up to 20,000 tlmesl 
WILDCARD search also supported. 
36. Professional Manual in easy to understand English. 
Copyart II requires a TRS-80 Model I or Ill, (or PMC-80 or LNW), 48k 
and 2 disk drives with Newdos-80, ldos, Muilidos, Dosplus or TRSDOS. 
Double density disk drives recommended lor the Modell. 

/ ~r-~ GRAM DOES IT AU! 
~r T-t r . .....,.____..r----=-• 

PLEASE SPECIFY which COMPUTER and PRINTER 
you have when ordering. 

Copyart II with one printer driver . .. . .. . .. . .. ... ................ .. . 141. tl 
Additiona l printer drivers ........................................... 111.15 tlcll 
Scrlpsll Dictionary .. . .. ... .•. . .. . .. ......... .•. .. ... . .. . .......... .•. 131.15 

COD and Credit Cards 
CALL TOll FREE to order: 
1·800-528-1149 
Or send check or money 
order to: 

... 163 Computer Products Inc. 
SIMUTU COMPUTER PRODUCTS i•t. , 'lt1E. SPUOWAY IUD., TUClH, U t511Z,j iOZ) Ul-Ut1 

DEALER. OISTRiiUTOR, I PRtMTER/ TUMUFACTURER iNQUiRiES iMViT£0 
TRS·IO ond Stri,sit oro TM ol Rodlo Shock o Tondr '"' 

'io,;ulu 'rioter moll kno '"'""lily to •• tooctlu 



The floppy d isks that meet 
or exceed every standard 
o f quality. Dealer inquiries 
1nvited. 

Call Toll Free 
1-800-237-8931. 
In Florida, call 
813-577-2794. 

Tlleh•DM• Corpor.-tlon 
325 I Tech Drive NOfltl 
St. Petersburg. FL 33702 ,... ,~ 
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Fig. 7b. Reverse side, main PC board 

Most Disk-Directories show only 
the filespecs plus some hard·to­
understand superfluous In for­
mation. Our 

DISK-MENU & 
DIRECTORY 

DISPLAYS DETAILED DESCRIPTION 
OF EACH PROGRAM 

ON A DISKETTE, 
filespec and date of creation. 
SELECT & RUN PROGRAMS 

INSTANTLY. 
(For Model IIII I, all systems) 

*29115 + 150 shoppong & handling 

INTERNATIONAL 
COMPUTER PRODUCTS 

3.46 NO. WESTERN AVE. 
LOS ANGELES, CALIF. 90004 

- Meettqe­
Computer $9.95 
Teach youngsters simple ~ 
programming for TRS-80. · 
A 77-page oook by Mar)Ofoe Craobe. an 
expenenced elementary teacher wy 10 ,..~ 
understand language Clear onstructoons T TH~ 
chold can follOw woth manomal su~osoon CDt1PUT"' 
Upon completoon of suggested actovotoes 
child should be capable of wrotong own programs 
• Sognofocant concepts set off on boxes to aod fearnong 
• tmponant Ideas repeated throughout text 
• 7·oage glossary woth concise deflnotoons. 
• Cross·relerenced ondex. 
• llluslrated Bound worn ooastoc bondong hes flit 

To Order. Crabbe Associates ,...,iJ 
212 W GriN'"' AW LOI!IOI•O l 601•8 

0 Seno __ copoes of Meet The Computer 0 S9 95 Add 
ST 50 foe shoppong per copy -· -· 10e1 will""' 
hame 
Street 
Coty State__ Zop __ _ 

Circle 84 on Ruder SeNice card -
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il< ADO THE 20· PIN HEADER STRIPS TO THESE TWO PAD ROWS I SEE TEXT I 

Fig. 7c. Component side, piggyback PC board 

meter is handy for this type of 
troubleshooting. Assuming the 
LED illuminates, leave the 
power on for 30 minutes and 
then touch the power trans-
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Fig. 7d. Reverse side, piggyback PC board 

Fig. 7e. + 121-5 V power supply 

formers to see that they are 
moderately warm, not hot. If you 
have access to a voltmeter, 
check voltages at U31 socket 
pins 1, 21 and 40 for - 5, + 5 and 

+ 12 volts respectively. Then 
shut off the power and install U1 
and U31 . (Never install or re­
move ICs while power is 
applied). Repeat the power sup-

ply temperature test. If all is 
well, connect the disk controller 
to the TR$-80 and your disk 
drives. To keep things simple, it 
is best to test the system in 
single density mode (be sure to 
have 51 In the Disk Enable posi­
tion). Do not use master disks 
until you are certain all func­
tions are operating correctly. 

After everything Is operating 
properly, proceed to the double 
density checkout using your 
double density DOS. The double 
density indicator LED can be 
used as an educational tool as 
well as a software troubleshoot­
Ing aid when operating In double 
density mode. The lighting se­
quence provides Insight Into the 
way double density is im· 
plemented on the TRS-80. 

For example, what occurs 
during a double density system­
backup operation? Assuming 
that the system disk boots prop­
erly, the LED is on prior to the 
backup routine. When the ap­
propriate backup command is 
entered, the program first for­
mats the blank disk. The disk 
head/carriage assembly moves 
toward track zero to begin for­
matting and then the LED goes 
off briefly. We are trying to 
reproduce a double density pro­
gram on what will be a double­
density formatted disk-why 
does this happen? By default, 
the TRs-80 system must go to 
single density on powerup and 
Reset modes to preserve com­
patibility with all existing single 
density software. The command 
telling the system to go to dou­
ble density must, Itself, be writ­
ten In single density! At 
powerup and Reset (via ROM) 
the disk drive reads track zero; 
track zero must be formatted for 
single density operation. Watch 
both the LED and the video mon­
itor track indication. The LED 
goes back on at track one. 
Similarly, when formatting is 
complete and the write/read se­
quence begins, the LED again 
shuts off at track zero. 

When 51 is switched to the 
Reset Enable position, the disk 
drives are disconnected as far 
as the TRs-80 is concerned, per­
mitting normal operation of the 
Reset button. 51 must be in the 
Disk Enable position when the 
disk drives are to be used. 

Circle 85 on Reader Se"'ice card.-





...... 
A15 

37EC 0 
37EO 0 
37EE 0 
37EF 0 

Signet 

(Parallel) data 
Addr ... bus codes 
Read 
Write 
System Reset 

Read data 
Treck zero 
Index pulse 
Write protect 

Interrupt request 

Interrupt 
Register outputs 
Step 
Direction 
Write gate 
Write data 
VFO enable 
Earty 
Late 
Head load timing 
Ready 

Read clock 

IINry Cadi 
A14 A13 A12 A11 A10 All Aa A7 Aa A5 M A3 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Table 2. FDC register access codes 

TFIS-80 

FOC and support 
c ircuitry 

IC ,_ 8nd Qr-..1 c:on.-tlone 
IC Type +IV GHD 

U1 " F0179Hl2 21 2.0 
U2 74LS30 14 7 
U3 74LS85 16 8 
U' 74LS02 14 7 
U5 74l.S815 14 7 
U6 74l..S04 14 7 
U7 74LS10 14 7 
U6 74LS2.0 14 7 
Ull 74LSOO 14 7 
U10 C04518 16 8 
U11 C04518 16 8 
U12 74LS80 5 10 
U13 74LS74 14 7 
U14 74LS367 16 8 
U15 74LS367 18 8 
U16 74l.S387 16 8 
U17 74l.S387 16 8 
U18 74LSOO 14 7 
U111 74LSOO 14 7 
U2.0 74LS123 16 8 
U21 74LS74 14 7 
U22 74l.S815 14 7 
U23 74LS193 16 8 
U24 74LS14 14 7 
U25 74l..S04 14 7 

A2 A1 AIJ 
0 0 
0 1 

0 

Addltlonel IC c:on.-tlone 
IC "" DeeiNIIIon 

U' 5 GNO 

U' II GND 

U' 11 GNO 

U' 12 GND 

U5 II + 5 
U5 10 +5 
U5 12 +5 
U5 13 + 5 
U15 12 GNO 

UUI 12 GNO 

UUI 14 GNO 
U111 15 GNO 
U17 12 GNO 
U17 14 GNO 
U17 15 GNO 
U111 II +5 
U111 10 +5 
U111 12 +5 
U19 13 +5 
U21 1 GND 

U25 11 GNO 

U25 13 GNO 

U28 1 + 5 
U28 3 +5 
U28 5 + 5 

Table 3. Data/control signal summary U28 74LS195 111 8 U32 5 GNO 
U27 7418 14 7 U35 4 GNO 
U28 7416 14 7 
UN 74LS175 16 8 
U30 LM3011K (-Fig. 8a) 
U31"" 1n1-1 21 20 
U32 74LS04 14 7 
U33 74LS04 14 7 
U34 74LS30 14 7 

U35 74LS74 14 7 
U311 74LS32 14 7 
U37 LM311N (- Flg.6b) 
U311 LM340T-12 (- Flg.6b) 

"Pin 40: + 12 V 

""Pin 1: -5 V. Pin 40: + 12 V 

Table 4. IC power, ground and additional 
connections 

Photo 1. Disk controller cabinet 

4C:, e Enclosures 
AO~ and power supplies 

4 \)' with or without drives 
t:l,._\V e Low minimum orders e At· 

\Cb~~ tractive quantity pricing e Durable, 
Q\ textured, color-compat ib le finish 

e. • looks great on your display counter! 
~~~ e Fully engineered product - high reliabil-

...._\,l!l' ity design e All standard configurations, plus: 
~t'r Canon 213 height, TEAC 112 height, mini· Winches-
" ter and Tandon 8" V2 height • Retail customers: 

send us the name of your local dealer 
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Several good double density 
DOS programs are available . 
Percom's DBLDOS is a double 
density system operationally 
very similar to Radio Shack's 
TRSDOS. DBLDOS routines 
convert files from single to dou­
ble density and vice versa. A 
more sophisticated DOS, 
NEWDOSBO, is now available In 
a double density version. Other 
double density operating 
systems compatible with the 
hardware supported In these 
two systems should also work, 
but I have not used them. The 
disk controller can be used with 
any single density DOS com­
patible with Radio Shack's Ex­
pansion Interface. 

''Percom's 
DBLDOS is a 
double density 

system 
operationally 
very similar 

to Radio Shack's 
TRSDOS." 

Any double-density-rated 
Model !-compatible disk drives 
(such as Tandon's TM100-1) can 
be used with this system. 
Shugart SA400 disk drives 
(these are the Radio Shack-pro­
vided Model I drives), probably 
operate properly in double den­
sity; but they are officially rated 
only for single density. Shugart 

Ann Arbor Precision 
7536 Jackson Road 
Ann Arbor, Ml 48103 
Order Desk: 9-5 EST 
(313)426-5477 Mon-Thu 

~~ 
" Precision-Since 1977" 



NEW from Larry Ashmun! 
His secrets a re exposed 
in this new. super book. 

ALIEN DEFENSE 
The book contains 
1 COMPLffi SOURCE CODE LISTING of Alien Defense 
(Mod Ill tape version). 
2 Details of one approach to game writ1ng 
3. Explains some of the more complicated routines. 
4. You are informed of the concept behind the 
structure of the rout1nes. 

Never Before Has Anyone 
Sold a Book Like This! 

If you write in Machine language; if you have 
thought of writing a Mach1ne language game; if 
you ever just wondered what a Machine language 
program looked like 1n its uncompiled form- Th1s 1S 
Your Book! 

Regularly $29.95- INTRODUCTORY OFFER $24.95 
Save $5.00- Order Toda y 

Offer GOOd thru Dec 31. 1982 

Other Fine Books Sold by Soft Sector Marketing, Inc. 
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$9.95 
WELCOME-

TRSDO, ~ 
COM:\1E:'I/Tfm .aa-----

# 4~"-"4 o/tJt. ")IIIIo • •1\.Jf'IL 
w·n.\ 11 ~hUJ~t,,. M ,..., 
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SOFT S E CTOR MARKETING, I~ll 
•a•• l N C 0 R P 0 RATE 0 

P.O. Box 340 • Garden City, Michigan 48135 
Order Line 800·521·6504 

1\lltr·n•r•,..,n Orders & Questions 313-425-4020 

80 Micro, December 1982 • 189 



- CASU CONH(CTIONS 
TO THE CONTROI.LER IIOARO, 
WITH CABLE ANO IIOARO 
ORIENTED AS SHOWN, 
FROW BOTTOW TO TOP• 

SYSA($ 
HC 
AJ() 

><C 
All 
.\12 
G>«l 

··~ Al4 
All 
ltC 
48 
~c 
WR 
NC 
q o 
04 
A9 
07 
NC 
Ot 
INT 
06 
NC 
Dl 
AO 
0~ 
AI 
DO 
.. c 
:n 
•c 
Al 
• c 
A7 

·~ A6 
NC 
A2 
NC 

Fig. 9. Ribbon Cable 

Photo 2. Internal view of disk controller 

Photo 3. Detail of disk controller and ribbon cable PC boards 
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Photo 4. Disk controller. Component side of piggyback PC board 

Photo 5. Disk controller. Reverse side of piggyback PC board 



BUSINESS 
0~ The Ultimate In Mailing Packages 
~ POSTMAN MASS MAILING SYSTEM 

0 1982 Alger Software. Distributed exclusively by Soft Sector Mor1<eting. Inc. 

For the serious businessman who has as little as 1 00 name moiling list or 200.CXXl names. 
lHERE IS ONLY ONE SYSTEM FOR YOU! 

FEATURES OF THE NEW POSTMAN MASS MAIUNG SYSTEM 
The Postman system(version2) is on almost COMPlETE rewrite. rethink. redesignoftheoriginol POSTMAN. The monyteaturesofthe 

new POSTMAN system 018 quickly outlined l:>elcl>N: 

lllll~ - True rnult>-0',.. QP8IOhon " PO*:*> POS!tAAN will .aod> ol dtNe> lor ocu.sa-ond connec11hem ~ogettwJr""" orw "-lie lor me duootlon e1 !hot_,., 
Once P05lMAN """ bn:l me e10t0 - on ,. .-.. ,. opeoo~o< .. _. JUSI ONE 
CONllGl.OJS SOftediiSI el~ lh&QPII!Oior does nol nMd 10..,.. POSTtAAN ""-to 
··...,;tct>·· d,..... or monuoly ·· -». MlctiOns Olthe dcrta file in and aut Ollhe computet • 
memory Thos ~ lhe roremosr among ttl<! list 01 *"""" t>ecause o! lis ~-un~ 
among mol liSt hand len .mrten fer roo ms.eo 
....,... UIT ....on. 1h& mufll.dnW operotion allows !he .-ro acceadOio lil9s on AU 
~ ~ CONC~NTI.V(OI lhe ~ hme) lor lrUv Iorge moiling""' Rles nMd 
no1 r;,. S«looned rtiO ........... l>V'it ...... ch<I*J 10 Ill on1o IT-'OIY 

- - ....ollf-(HARD DISK POSJMAN orly) 1h& fUJ. ultlilohon Ollhe lP>COI ond 
""""' 01 !he ._ hQrCI ~ dtNe> .. ~"""' P05lMAN For..,.,.,.... a 15 rneoot>'l'e 
~con r;,. ~ 10 hola otmoot 110.000 100e1s """~hQrCI<Mwscon De~ 
CONC~NTI. Y --.g 200.000++ -"trv moiling I"" 
FOIM um1 CAPAI&m-w~n !he pUOt:hOie ell he oeporate POSTRilt progrom. ttl<! user iS 
p<Mded willl an eosv to use fOfm le!le< generator ...nlch will merge a generalized le!ler 
pt<X)Xed hom a \oiOid p!OCOUing svstem(i.o lAZY WRITER. eK~ ,.;tn the nomeandoddtesl 
inlormolon -., ,. P051MAN MASS MAII.E.Il dolo bose POSI\Ml!IER - the .- ta 
"'*' onv field 11om a P051MAN IOCel onnv ~ in !he ""'"' 
_, a.IIA'IIOII• As vou WOUICl "'a 19Sfouonl. c""'*> yQJt""""" 1oom a lost (a MENU) 
POSIMIIN - .-vou to dioect ~• actiOns bv .-;tong 1oom vatous "*"" ""'' • -
""P'Pt " COfl'f)IOtle CMCuSSoOn 01 eacn menu " ~- on ,. manual 
- • .._,..,_can D8 auocktv oddoc110 yQJt lost at anv ,.,.. Tho,_-­
placed rt1o lho 111e "' "-" poaper totted OO<Jer .........,ling lhe MOd lor a """""'" tort 
operaton an... ente<ong a stack 01 ,_ """- POSTIW\N ,.;u allOw ttl<! aperotor to ente< o 
"bold>" ellabell willlaul retuming to the control menu be'->IIOCh IObellnsetrJOn. thus 
""""'ing entry and ~ing the OQQIO\IOiian 01 a<tro menu canhOI ktiV'I IOI<es 

118111 - lllc:lmm con r;,. rorroo.ed at onv time ""- lllov OM no Ionge< ..-! 
1D1T. 1n1arna1J0n on onv,.,.,. -""Y con be QUCi<tv Changed olwit - ··..ad pooc....,-· 
ease A··"""""""' c....,"""""' "m<Mod to lrle1Qt)81 dotployed on lhe c""""""' SC--" 
ond cor-=r.ons aoe JU1f typoct a.. lhe eoi>tng label w vou ~ 10 change a liald""""" 
oS 0110 useo as a tort key. POSTtAAN ... ~ ,..,._lrleehanged lat>ell.o ibcon.ct 
pos.tlonon-lostlomoonlatn,.SOftedonooogero•otdlhe-

-.4Y· When IdentiCal ct>ange&Ote needed on many-... llleO\II'RIAVIealuoe 
can mol<e ttlem """' one koystiOI<e Tho needed ctoanoes wncn ore common to manv 
labels are ent<Med onto the "<wet~avmasiC When vouwiS/1 toQPPiv thesocommon c ncong•• 
to anv label. one carrvron<l ,... do ~ 

~ • AnonQO yQJt lost in <YYf OIPhOt>eiiC or """'*"' Older The ordowirog mov uoo orw or 
rnaoefletdstoaoniiCll!hetort Amacrw>e~l'oeciPIOIIaa-lastnecutlon The lOll 
.._, ontv oe pertorrned once. lhe oortod lost - 110v ..,..ed INough o1 ~ 
.-.oroS OOIBIJOnl ond cN:Jn08S to ...-..g IOCell NO to,EEO 10 - llle P05TtAAN 
poogoom IO U10 a S8PQIOie poogoom 10 tort yOut dOlO VOUI CIOtO OS oorted QUC1<tv and allet 

1011 C~O\ P05TtAAN " ...,.,.lor v<U """' COfTYI1Qn(f 

--=w. ~ ADOI.a _,-For the.-"""' monv ooore..s an lhe oomo -·· POSTtAAN ..,.tortyQJt-l)v!he ,.,._,.._I!_QfO..C>"''_on_oame_ 
togetnet LOcOI Ctty ...,. can be q...cktv """"' 10 000 post 011tc:e ~ 
~ • u.-.n1ec1 ~ addrestM can r;,. retnO\Ied 11om yQJt li1l outorroliealy or 
unoer operator 00(\11(11. 

IIAIICM • IW/ addreSS in yauo list can be quick tv found ,.;tn fosiiOOICh and PQ5ili0ning 
command• tn.oe d_..t types 01 _,,., ae PI<Mded "··~a,.· seorcn wNo::n .-a 
hoshong tecnnq.,e. a ··.-:n.e ~eQUenlial' _,ch lor- wiltl common_,. ond 
-o.klf' ~ .-.o""'""' or motor tort heiO 10 get vou onro the geneoo~· tx111 patl(' 01 
aiOCela~eOI,._ 

~....,...One. o -oral OOC)oaes on voulet con r;,.pr.niOCI an standOid 01"""' 
sknJoiO tobol stock ~to 6 IOCell OCtOU con .,. ptirl- """' a Iormor VOU can 801\fV 
coniiCll TWO.-deMcXliO·ATTN W..atePitMdeclloranvuse Lab81Scant:>eptirllodllom 
monv 01 PQSitMNs,.,.,..... seorcl\ edit. or~ tobol ..,_.ion 

I~IIIIC'f - P05TM"N is ....men in the maChirw.-s nat... Qt>QUO(I8 to ~n the fl.oll 
QdllontOQ• ct tn• mi~..- s spooed. E><tensive use 01 pi'OQfOm segmenla!iOn 
~the amount 01 uoo RAM r..-ct to hold lhoo P'QOIOfl\ allowing a grwate< n....,­
IOC>ell l.o be kepi rt COM. o-.lling in losteo opeoollon Uftle useo toulinel - orly I» 
btauC1'' """,_,.,., -lhev aoe noodod ond once lhoough woll\ It.-Ia*. l8ieal8 "-" 
~ bock 10 P05TtAAN 
-.oft umllel• A tpeOol poogoom 10 poocM:le calunY'oOI illlngs 01 0CU.S0 dolo loom 
yQJt label dolo ~><.- '' poao.IOed vou can 801\fV sgec;ty lrle ontormotoon to be pnniOCI 

DATA----Labell con t»quocktv --....:l ftomone disk 10.,__, the 
PSMRGI' program c~ 1oom lhe main POS1M<N ~menu. Souatond dellwlal'on 
c:1I1YeS ~not be oepooute dr~ ~to eiiChanQe dOii<o!los il the same drMt • 
<ned. ore prO\Iided 

DATA - -AM- unuTY • l'lcMded w~tn IUSIMIIN OS the DPI!fP progoam lolhieh 
-""' u.wiODI'8Cl08a f'q)oo(/ hold all< lor use willlPOSIIW\N This.,... touoo u'*'V con 
D8 told to ~ anv porton ol the.,.._ tPOCO on o ~ 

Do\TA IMftelrYY·"" dcrtO...,_.IOiho dOli< '-008mocle '-""'0~001-CommondS 
"""<:h onsttucl1the ClC)tiR]Iing - 10 cNC:k the .olodoty 01 EACH _ ,. 10 the ,_ 

Do\T A - • IS a spocoi POQIUI"' to 00 tee..._,. or~y ollooed t>v Soft Sector 
Mall<~ong. 1nc " 1>'1 chOnee yQJt machine - - """"'0 ontormotoon to lhe dosi< vou 
or1y 1o1e lho inlatmohon that vou - -tono YOUt - ate atwovs ptOtectea 11om "'" 
danger o! losing atllhe ..o1c that VOU haw pUI in lila I dav NO OTHER PflOGilAM ON TIE 
MAAI<ET OFI'ERS THIS PROTECTION " you -t with ANVOCX>YS r.MlLING P~IIAGE DUilNG 
'Ml!IING vou would deSitov VOUt ENilQI' dOlo ditk We con·r stO() yQJt macl'oon8 ~om l'oiling 
but we con protect yOJI cnta 

DMcttptlon of Lobel hcord Fields: 
Length Name DMorlptlon Length NorM Dncrlptton 
10 Code lJtef defined plintoble field 15 City City. township. vilkJge 
15 lost Name Lost nome ot ac:ldles.see 5 State State. PIOI/ince. territory 
15 Filst Nome FirSt nome ot oddl9ssee Q z" z" code. zone. route 
26 ComporY'{ Nome ot componv 2 Data 1 User de(rnoble field 
26 Addless Street oddleS5 5 Doto2 USer definable field 

-~~~~~~~-~~~~IDEAL SYSTEM~---=-~~~~~--:":"-~­
Mod 11148K 1-40 Track Drive • 2-80 Track Dual Headed Drives • Dosplus or LDOS Operating Systems 

Gives space fOf over 11.000 names - 5 second average nome insertion - time sorts all 11.000 names in less than 4 minutes 
"Special version to WOik on D<:lsplu$ 4.0 Hold Disk operoting system. 

- Overview Available-
The POSTMAN system requites Mod I Of Mod IU. 48K 2 disk drives minimum. 

Standard Version 
Only $125.00 

r- DIAIH IN8UIIB WBCOME-

Standard Version with 
POSlVVR ITER form letter writer 

$175.00 
0 

•aFT .ECTOR MAAKII!TING, •• ~ 
INCORPORATED 

P.O. Box 340 • Gorden City. Michigan 48135 
Order Line 800-521-6504 

Michigan Orders & Questions 313-425-4020 

For DOSPLUS Hard Disk 4.0 Operating System 
& Radio Shacks Hard Drlve System 

$225.00 
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P- required far dlek controllef Including + 5 volt p-. eupply: 
(DHign.ltor ce Ia not uoed.) 

P8tla NqUired lor + t 21 - 5 volt p-. oupply: 

U1 
U2.U34 
U3 
U4 
U5.U22 
U6.U25,U32.U33 
U7 
U8 
U9,U18,U19 
U10,U11 
U12 
u 13,lJ21.lJ36 
U14,U15,U16.U17 
U20 
lJ23 
l/24 
U26 
U27.U28 
U29 
U30 
U31 
U36 
R1,R7,R33- R40.R42 
R2,R3,R12,R43 

FD179Hl2 1C 
74LS30 IC 
74LS85 1C 
74LS02 iC 
74LS811 1C 
74l.S04 1C 
74LS10 IC 
74LS20 iC 
74LSOO IC 
C04518BE iC 
74LS90 IC 
74LS74 iC 
74l.S368 iC 
74LS123 iC 
74LS1931C 
74LS14 1C 
74LS195 1C 
741& IC 
74LS175 iC 
LMnK IC 
FD177Hl1 or INS 1771·1 
74LS321C 

U37 
U38 
SCR1 
De 
Zl 
Z2 
C27 
C28 
C2ll 
C30 
C31 
C32-C34 

A24,A25 
A2& 
A27 
A28,A2!1 
R30 
R31,R32 
D7-Dil 
T2 

F2 
XI 

LM311N IC (do not subatllutel 
LM3«<T·12 IC 
R1228 (RIS 276-1067 or equivalent) SCR 
LED (Oigikey N~ or equlvale<1t) 
5.1 V. 5% , 112 W (1N52318) zenerdiode 
4.3 V, 5% , 112 W (1 N522118) zener diode 
1000 uF, 25 V. electrOlytic: cal)llcltor 
220 uF, 25 v. electrolytic eapecitor 
220 uF, 10 v, electrolytic cal)llcitor 
4.7 uF, 10 V. electrOlytic cal)llc ltor 
.001 uF, 25 V, ceramic dilk capacitor 
.1 uF, 50 V. ceramic dllk capecltor 
10 uF. 25 V, alectrOiytle capacitor 
3110 o11m, 112 w resistor 
2.2K o/111'1, 114 W resistor 
1.21< onm. 114 w resistor 
1K onm. 114 w resistor 
1001<. onm. 1/4 w restator 
tOK onm. 114 w rntstor 
1 A. 100 PIV. dlooe (1 N4002 or equivalent) 
24 VAC . . SA center·tapped trenstormer 
(Burnatein A!>l>lebH 18A 1833-3 or equivelent) 
31811., lAG (laat acting) fuse 
MP$3706 transistor (general purpose. NPN) 

R4,R6 
R5,R8.R9,A10.A14.A20,A21 
R11 

1,000 ohm, V. W, 5%. resiator 
3,300 onm. v. w. 5%, resiator 
4,700 Ohm. v. w. 5%. resiator 
10,000 ohm. 'lo W, 5% . resistor 
8.200 Ohm, YoW, 5%, resistor 
1,500 Ohm, y, W, 5% , resistor 
150 Ohm, v. W, 5%, resistor 
ea,ooo ohm, v. w. 5%, rasiator 
470 ohm, Yo W, 5%. rn istor 
330 Ohm, '/, W, 5%, resiator 
100 pF, ceramic dilk capecitor 
200 pF, ceramic dlak capacitor 

Miscellaneous 

PC board, !,.line tusehOider, hardware. 
A13 
A15.A16,A17,A18 
A19 
A23.R41 

A22 
C1,C25 
C2 
C3,C7,C9 
C4 
C5 
C8 

C10-C 19.C21 .C23 

C20C26 
C22 
C24 

S1.S2 
D1-04 
05 
F1 
XTAL 

Tl 

Mi scellaneous 

100 uF, 10 V, electrolytic capecitor 
47 pF, ceramic disk capacitor 
10 pF, ceremle dilk capacitor 
4,500 uF. 10 V. elec:trolytlc: capacitor 

. 1 u F. 50 V, mylar capacitor 

.1 uF. 12 V, ceramic disk cal)llc ltor 

.001 uF, myler capacitor 
10 uF. 16 V. electrolytic capacitor 

SPST toogle switch 
1 A. 100 PlV diode 
LED (Diglkay NSL5053 or equivalent) 
318 A. lAG (last acting) fuse 
4 MHZ crystal. HC18/U style (NDK-0405 or equlvale<1t) 

6.3 volt AC, 1.211. " filament" transformer 
(Triad F·14X or equivalent) 

PC boards, cabinet (Bud AC-41218PA·1 520 or eaulvatent- - te>:t), AC nne cord, rwo ~pln mall header strips (AP Products 
~or egulvaJent), 40-<:onduetor ribt>on ceble with matching 1'AS-a0 keybOard card«<ge cornl)lltlble" connector (Radio 
Shack 276-771/276-1558 or equivalent). IC sockets (one of the 4C>-pln sockets must be capable of aceapting .025 inch SQUMI 

posts-JOR Mtcrodlvlees "40PIN-Sr' Is a gOod choice1 hardware Qnc:ludlng threaded standoffs to mount the PC boards~ 

believes all units after serial 
number 80000 are okay, as are 
about 80 percent of all those 
below 80000). I experimented 
with two very early units (serial 
numbers well below 10,000) and 
achieved partial compatibility. 
They boot the double-density 
DOS and perform flawlessly 
most of the time. However, they 
occasionally fail operations 
which involve writing and subse­
quent read/verifying "worst 
case" data bit combinations (eg: 
6DB6H). 

It is best to apply power to the 
disk controller before turning on 
the keyboard. Reverse this se-
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Table 5. Parts list 

quence when removing power. 
Also, apply power to the con­
troller before inserting disks and 
remove all disks before turning 
off power. That way, even If tran­
sient voltages conspire against 
you, your disks will be safe. • 

Readers of 80 Micro are wel­

come to use the etch patterns 
contained in this article to con­
struct the Disk Controller for 
their personal use only. 

An etched and drilled epoxy­
glass PC board set with plated­
through holes as shown In Fig. 7 
Is available for $54.95. A com-

plete kit of parts is also avail­
able, including PC boards. the 
179111771 controllers, cabinet 
(no holes or cutouts, but dimen· 
sional layout is included), IC 
sockets, and all other parts 
listed, including the + 121- 5 
volt power supply for $219.95. 
The 179111771 controller set is 
available separately for $69.95. 
(There will be a predrilled, 
punched, painted, and labelled 
version of the cabinet available 
for the complete system in the 
final article of this series. If you 
would like to order the kit of 
parts as above, but without the 
blank cabinet, deduct $20.00 

from the kit price.) 
If you have already built the 

+ 121- 5 volt supply for the 32K 
memory mod project, you may 
order either the PC board set or 
parts kit for the disk controller 
without components for this 
supply. The PC board set 
without power supply board is 
$49.95, and the parts kit without 
+ 12/ - 5 volt power supply com­
ponents is $204.95. 

The above prices are postpaid 
in the continental U.S. Arizona 
residents add 4 percent sales 
tax. Order from PVP Industries, 
P.O. Box 35667, Tucson, AZ 
85740. 



COLOR COMPUTER==-------~ 

MASTER CONTROL 
e1981 Soft Sector Mor1<eting. Inc. 

Written by A Schwartz 

Requires 16-32K 

1. SO preprogrammed command keys. Standard and 
Extended command. 
2. Direct control of motor. trace. and audio from 
keyboard 
3. Automatic line numbering. 
4. Programming line numbering. 
5. Direct Run Button. 
6. Keyboard overlay for easy program use. 
7. Easy entry of entire commands into computer. 

Load Master Control into your machine then either type 
in a BASIC program or load one in from tape to edit. 
Cuts programming time by SO% or more. 

$24.95 

GHOST GOBBLER 
~ 16K- Machine Language 
~ Joystick Compatible 

• • 

- For 4K Color Users -

COLOR SCARFMAN 

~ 
GREAT GRAPHICS 

Machine Language 

Only$19.95 

WELCOME-

For The Radio Shack 
Color Computer• 

50 PROGRAMS 
IN ONE PACKAGE 

$49.95 
·The COlOr CompuTer ''a oroouc! ot flodoo ShOCk dMsoon ot lh<l Iandy Corp 

TAPE DIRECTORY 
Copyright " 1982 Sott Sector Mor1<eting. Inc. 

~ 
Creates index 

or your 
programs 

for each tape. 
To screen 
or printer. 

A MUST FOR ALL 
COLOR CONIPUTER 

USERS! 

Cassette . . . . . . . . . . . . . . . . . . . . . . $14.95 

80FT III!CTDR MARKETIN ~~ll 
INCORPORATED 

P.O. Box 340 • Garden City Michigan 48135 
Order Line 800-521-6504 

Orders & Questions 313-425-4020 
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UTILITY 

r~ ) 
LOAD 80 

Add search to Level II Basic. 

The Looking for Z$ Blues 

J. E. Hieber 
7?5 Idlewild Road 
Bel Air, MD 21014 

The lack of a search funct ion 
Is a serious limitation of the 

TRS-80 level II cassette system. 
How often have you wanted to 
know every place a variable is 
used in a program? The only way 

The Key BoJC 

Baalc Level II 
Moct.ll 
18K RAM 
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Is to eyeball the code line by line. 
The Assembly rout ine in the 

Program Listing adds the omit· 
ted search function. The pro­
gram interfaces with Level ll's 
normal command structure; the 
new commands are entered 
from the Basic prompt. 

The search is executed from 

play forward or backward one 
line, the ability to reset the cur· 
rent line pointer to the beginning 
of the program. and the abi lity to 
enter the Edit mode with an ab· 
breviated command. 

I thought the new commands 
should be meaningful, short, and 
handy. All commands end with 

"The length of the 
search argument should 

be limited to no more 
than 63 characters." 

the current line pointer toward 
the end of the Basic program in 
memory. If the search argument 
is found, the line is displayed 

and the current line pointer is 
set to that line. Continue the 
search by entering the search 
command with no argument. If 
the search argument is not 
found, the Basic Ready is dis­
played and the current line 

pointer is not changed. 
Along with searching I added 

the ability to advance the dis· 

the enter key. Table 1 lists the 
commands. 

The quotation marks call the 
search function. This works well 
with variables and characters 
within REM statements. Basic 
keywords such as GOTO. IF, and 
SET cannot be found. These 
keywords are stored as single 
character tokens in program 
memory. An alternate search 

command, the colon, is used to 
search for the keywords. The 
length of the search argument 

should be no more than 63 char· 
acters. Excessively long search 
arguments can cause the sys­
tem to bomb. 

The semicolon command ad­
vances the display one l ine. 
Press the semicolon and enter 
keys repeated ly to step through 
a program. 

The minus sign steps the dis­
play one line backward. Minus 
can also be hit repeatedly. 

The period resets the current 
line pointer to the first line of the 
program. This is handy to reset 
the pointer before a new search 
sequence. 

The edit command Is entered 
with the first letter (E) reducing 
the keyst rokes needed to enter 
the edit mode. The semicolon 
and minus commands can be 
appended to the edit abbrevia­
tion to edit the next line and 
previous line, respect ively. 

The at sign (@) displays the 
current line. 

The techniques and hooks in 
the program can be used to add 
other commands and features. • 

John Hieber, a graduate 
engineer and mathematician, first 

programmed an IBM 650 in 1963. 
He has owned a micro for about 
two years. 



HARDWARE SPECIALS ~~~~!!!!!!!!!!!!!!!!!!!!!!!!!!!~ 

LYNX MODEM 
Auto Answer- Auto Dial 

Mod i& Ill 
No RS-232 
Board Required 

Shipping 
from Stock 

$218.00 

ORCHESTRA 85/90 
Stereo music synthesizer with 
percussion for your Mod I or Ill. 

Was $14995 

SPECIAL $99.95 
Please state Mod I or II & Coss. or Disk version 

Offer Good thru Dec 31 1982 

RIBBONS 

MX-80 Replacement Cartridges 
2 for $15.00 

MX-1 00 Replacement Cartridges 
2 for $20.00 

Offe r Good thru Dec 31. 1982 

Our Catalog 
is Now · 

Available! 
There Are Only 2 Ways to Increase the 

Processing Speed of Your Model Ill 
Other Brand.;;;..._,._ They both list for $99.95 a ssembled and 

Tested. 
Holmes Board 

The Right Way The Wrong Way 

We Offer Only The Qua lity Produc t 
But the Choice is Yours 

WELCOME -

They both speed up your machine. 

Holmes Other 
Board Brand 

Insta llation Time .... 15 min. 
Requires Soldering ... . .. NO 
RequiresCutting Traces ... NO 
Easily Removed if Logic 
Boord Requires Repair . . . YES 

sf>-~<)) List S99.95 

s"0
. Only $89.95 

Plus Shipping 
Offer Good Until Dec 31. 1982 

S OFT SECTOR MARKE TIN .l2lll 
IN CORPO RATED 

PO. Box 340 • Gorden City, Michigan 48135 
Order Line 800·521 -6504 

n Orders & Questions 313-425-4020 
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SAT* 
Krelfs College Board 

SAT* 
Prepuatioa s.n .. 

NEW FOR 
'82 

A COMI'REHENSIYE I'REPAIIATION 
PACKAGE I 30 PROGRAMS 

1. Dilg~~e~llc analysis 
2. P'rtscriptiln If ifuSiYidual study plans 
3. Ctnrage of aM SAT• skins 
• · Unlltnlled drill and prKtlce 
5. SAT• Exa111 011tstlon Sillllllator 
I . AM questltns in SAT• lor1111t and al 

SAT* dlfttc:ulty level 
7. lnstantalltOUs answers. txplanalltns 

alld scoring lor prtbltms 
I . Worksllttt 1111ntrltitn and performance 

IIIOfliltrl!!i • ( Ojllltnal) 
9. A l*llpllel rec:anl 1111111gt111t11 sym. 

(ltltitnal) 
10. Syaallllllc ~in ptl1lntllllllllll. 

verbal a. tnt taking skills • (ltlliollll) 
ICIIII's Uliqut llail:al dtligll prMStl ~ 
iztd instrudlan 1ar ttdl niCitlll ac:cordlng .. 

lndlwidual ....ss. 
Krd' s C ... ge Board SAT* 11112 Prep. 
Strits has dttllonstrattd a mean COIII­
bllltd 1111111 alld Vtrtlal scan lncreasa of 
IMfl ltlan 1 00 points by USIIIO sopllls­
tlcattd driM a. prKiicl l~hnlques a folie . 
Tills 11tw Slrits is IIUCII expalldtd and 
upUttd. In 141dlticNI extra cost tptlolls 
ara new awaillblt to prowlde worksllttt 
gtlltratlon. record mauge11111t , and 
systelllltlc Instruction In all matll and 
verbal areas tested by tilt SAT• . 

AM verslens If Krd College Beard SAT• 
Preparatltn Series prnidt answers . 
apianlllons and lnstantaiiMUs raw scer­
lllg. Standard pKkage $299.95 
AP1't.E. ATAIII. COMMODORE. CP/M . liM. 

AND UDID SHACK • 

ALSO AVAILABLE 
TltM Tmtllr I ~*'Y Ill TIIM 
ComptllncyiPrefiCitiiCY Series 

PY.tl!ao_ns 1nd lilt Di'IOI! 
ISIK alii F. li. Ntwttn I Mlcft Dtutlcll 
Super Star Blsabl. I Swtrd If z.dtk 

K .... a. ... Pick 
CALL FOil D£TAILS AND PRICES 

,.,.. 51 
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Command Explanation 

"11 Search lor van able lltargumenl should De < 64 characters! 
:GOTO Search lor keyword GOTO 

Reset current line pointer to lira! line of the program 
- Step dlaplay one line backward 
0 Display current line 
; Step display one line forward 
E Edit current line 
E - Edit PfevlOul line 
E; Edit next line 

L II, TO 

ON FOR 

GLE 

ADDED: 

ROGRAM 

WORDS 

VIOUS 

41B2 

1B2C 
DE 

41EC 
86CC 
41E6 
41A4 
413E 
4841 
4841 
4143 

7ECD 
7ECD 21E37E 
ADDR 
7EDI 22B34l 
7ED3 3EC3 
7ED5 32B241 
7ED8 C3CCI6 
7EDB 2.V.441 
BUFF ER 

7EDE CD667F 
ST LINE 
7EE1 1834 
7EE3 F5 
7EE4 0 5 
7EE5 ES 
7EE6 C5 
7EE7 3EI5 
7EE9 B9 
7EEA 2867 
7EEC 23 
C IN CIID 
7EED 7E 
7EEE FE22 
OUEST 
7EP8 2812 
7EF2 fE3A 
CH REO 
7EP4 CABP7P 
7EP7 PE2E 
OP OF BUP 
7EF9 28EI 
7EFB FE45 
UEST 

Tsble 1. New Levell/ Commands 

Program Listing 

18181 ;THIS ROUTINE ADDS A SE ARCH FUNCTION TO LEVE 

IIlli ;PROVIDE THE FACILITY TO LOCATE GIVEN CHARACTER 
811 21 ;STRINGS IN A BASIC PROGRAM, 
11131 ;THIS ROUTINE WILL ALSO PROVIDE SHORT NOTATI 

11141 ;LIST AND EDIT COMMANDS. THE ABILITY TO SIN 

11151 ;STEP FORWARD AND BACKWARD THROUGH A PROGRAM IS 
11161 1 I NCLUDED. 
81171 , 
11181 , WRITTEN BY: J . E. HIEBER 
88191 I BEL AIR, MD. 21814 
11211 I 
81211 I COPYRIGHT APRIL 1981 
882 28 I 
98238 ;THE FOLLOWI NG IS A SUMMARY OF THE COMMANDS 

88241 ; 
81251 ; 
11261 J 
11271 : 
18281 : 
81 291 : 
113U 1 
88318 : 

E; WILL EDI T NEXT LINE 
E WILL EDIT THIS LINE 
E- WI LL EDIT PREVIOUS LINE 
1 WILL LIST NEXT LINE 
' WILL LIST THIS LINE (AT SIGN) 
- WILL LIST PREVIOUS LINE 

WI LL SET THE POINTER TO START OF THE P 

8832 1 : 
81338 J 
81341 I 

"CHARAC STRING WILL SEARCH THE BASIC PRCGRAK 
FOR A MATCH 

:CHARAC STRI NG WI LL SEARCH FOR BASI C KEY 

11351 I SUCH AS GOTO, IF, THEN , ETC, 

11368 1 " OR : WITH A NULL STRING WILL USE THE PRE 

11371 : 
18381 I 
18391 CIIDHK : ..... 

STRING AND CONTINUE THE SEARCH 

EOU 41B2H 1 HOOK PRC»> RC»> COMMAND 
;PROCESSOR 

U411 PLNO: EOU 1B2CH 1FIND THIS LINE NO • 

88421 TLNO: EQU 
81431 BASCE: EOU 
11448 BUPAD: EQU 
11451 BASPT: EOU 
11461 PRVRO: EOU 
11471 STRLN: EOU 
81481 LNPTR: EOU 
11491 STRING: EOU 
11511 J 
11511 ORG 
11521 JEHMN2: LD 

1153 1 LD 
11541 LD 
11551 LD 
81561 JP 
11571 MOVTP: LD 

11581 

11591 
18611 START: 
11611 
116 21 
116 31 
116 32 
18634 
116 36 
116 38 

81641 
11651 

11668 
11671 

CALL 

JR 
PUSH 
PUSH 
PUSH 
PUSH 
LD 
CP 
JR 
INC 

LD 
CP 

JR 
CP 

11681 PSRX: JP 
11691 CP 

81711 JR 
8171 1 CP 

41 ECH 
86CCH 
41&6H 
41A4H 
41 3EH 
4141H 
4141 H 
4143H 

;THIS LINE NO . 
; ROM BASIC ENTRY 
1COMMAND BUFFER 
1BASIC PROG BUFFER 
1PREV DEC SIZE 
1STRI NG LENGTH 
JTEMP LINE POINTER 
;SEARCH STRING 

7ECDH 1 32461 
HL,START 1SETIJP HOOK 

(CIIDHK•l),HL 
A,IC3H JJP CMD TO ROUTINE 
(CIIDHK) ,A 
BASCE 1JUMP TO RC»> BASIC 
HL,(BASPT ) 1PT TO BASIC 

LODLA J LOAD LINE NO Of FIR 

BLOC) 
AP 
DE 
HL 
BC 
A, 5 
c 
Z,EXIT3 
HL 

; LIST LINE 
;SAVE REG 

1CHECK FOR NULL CMD 
; LINE NO WITH NO LINE 
; YES RETIJRN 
;POINT TO NEXT CHARA 

A,(HL) 1LOAD 1ST BYTE 
'• 

1 1 I S THIS A SEARCH RE 

Z,PSRX ;YES 
': 1 1IS THIS A PACKED SR 

Z, PSRCH 1 YES 
• 

1 1IS THIS A REO FORT 

Z, MOVTP ;YES 
'E' 1 IS THIS AN EDIT REO 

Listing coMrnues 



Now you can use computer technology to search the B1ble on any subject. With 
THE WORD processor (including a disk copy of the complete KJV Bible text) you 
can create indexes on keywords. Or phrases. Even on concepts. 
A full spectrum of text search functions allows detailed analysis for the real stu­
dent of the Bible. 
Print or display selected verses and/or 
references for personal study or Bible 
c lasses. Build your own computerized 
library of research material. 

THE WORD 
processor 

Bible Research Systems • 8804 Wlldridge Drive • Austin, Texas 78759 • (512) 346-2181 

Requires 48K, 1 disk drive, APPLE, TRS-80, or IBM·PC" • "Plus $2.50 postage/handling 
• "Trademarks of APPLE Computer, Inc., Tandy Corp., and IBM Corp., respectively. 

SPIKE-SPIKERS TM 

Protect-Con troi-Organize 
Compulen • u nsltive electronic equipment 

Hftlps prevent tohwar• ''shtches·· . uneAplamed 
memory lou. and equtpment damosu 

PROTECfS with lronslenl 
oboorber • dualltv&-llage 
hile r. Aboorbs power line 
lransoento a hlloro out RFI 
.. huh.·· 

CONTROLS woth e lndovid­
ually swotched 120 vee 
grounded outlets. Maon on­
orr owotch. (use. ondocotor 
hght. 

O.luu ' ""•r Conoolc ORGANIZE ~our computer 
$ 7 9. 9 5 to nther equop P"" or cordi. 

No moNO overloeded octopus 
cube taps. 

2-Socket Plug. ln Models 

MINI-I 
Transient absorber only 

$34.95 
MIM-11 

Transient absor ber plus 
3-s tage RFI "Hash'' filter 

$44.95 
4-Sod et Plug-In Model wi th Loght 

QUAD-I 
Transient absorber only 

$49.95 
QUAD-ll 

Transient absorber plus 
dual 3-stage RFI "!-lash" filter 

$59.95 Order factory Ooract 
21 WU.()0()6 

~ "~ 
lltwon~< Co. 1 .... 
(.olony Dmc Ind. Por~ 
6S84 Rll(h Rd .• D<pl . 80 

hi<hmt, PA 18017 

Out of Sta te Order Toll FNI8 
- 1100-52).11685 • -=- PARes. add fl 'lo 

COD Add 3.00 • Shoppons 
Oealera Invited 

TRs-80 Modell is alive and well at the Micromint. 
We still have the expansion interfaces you need! 

Disk-80 
Expansion Interface 

As featured In Ctarcoa·s Corcult Cellar 
By!e Magazine. March 1981 

Reviewed In March "82 ··eo Mlcro<:omputlng" 

OSKOt Otsk-80 Expans10n Interlace 
With 32k RAM A & T $330.00 

OSK02 Olsk-80 Expans110n Interlace 
Wllh 32k RAM & Printer Pon 
A & T 380.00 

OSK03 Disk 80 Complete Kh wilh 
32k RAM & Pnnter Port 275.00 

OSK04 Disk 80 Bare Prtnted 
Corcuot Board 48.00 

OSK05 Pnnter / Pov.er Supply 
Corcuol Board 16.00 

The Dosk·80 Expans1on Interface is the 
perfect peripheral for converting your TRS.80 
Modell Into a professional computer system. 
The Dlsk-80 controls up to four 35 to 77 track 
mini-d isk drives. and contains a hardware data 
separator which substantially Increases the 
reliability of data transfers Attaches to the 
CPU/Keyboard connector and comes complete 
w1th m1nt-d1sk controller. 32K expanston 
memory, power supply, optional Centronrcs 
compatible printer pon, real time clock and 
buffered bus expansion connector. 

"Revlewmg Disk-80 Is almost incongruous. 
because any comments can be summer/zed 
wrth the sentence, " It works " Dennis Bathory 
Kltsz, 80 Mlcrocomputing, March 1982 

All on1ertaces are RadoO Snack hardware and 
soltware compal•ble and carry a 60 day war · 
rantee 1ncludmg pans and tabor 
All um1s onclude user s manual. power sup· 
ply & auxoltary TRS-BUS conneaor lor luture 
expansoon 

Dealer Inquires Invited 
N Y State residents ptuse add appropnate sales tax 

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 

.,s.. Lrst of Advertrurr on Page 451 

Comm-80 

As featured In Coarcla"s Circuit Cellar 
Byte Magazone. May and June 1980 

The COMM·80 is the only lnterfaca you 
need to turn your TRS-80 Model I Into a 
ttme shanng term1nal w1th provisions for a 
pnnter The COMM-80 combines the most 
used features of the RS expans1on Inter­
face In a low cost unit conta1nrng a buill-in 
RS-232-C lnterfaca, a full8·blt parallel port 
and a 40 pin bus connector for future 
expanstlon. Terminal software Is included 
at no extra cost. 

• RS-232-C Senal output JlOfl (50-19200 baud) 
wtth standard 0825 connector 

• Centronocs compatoble parallel pnnter pon ( 34 
Plnl 

• 40 p1n card edge connector ror bus expanSIOn 
• Conneas dtrectly to CRT terminals modems 

pnnters other compu1ers 
• Includes case . pov.er supply & 1nterconnecttng 

cable 

CM01 COMM-80 Senai!Para• el 
110 Interlace A&T $150.00 

TRS·80 ts a trademark of Tandy Corp. ...- 117 
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antHd - lf'ndayrctum~. 

• $2.00 ~ & Hooncll;ng 
~ Orc;.r ViM MoUH('#tQ,.,.• 

Don r;.~c~;ng 
2:207 N .W. 61 Plk• 0 Mllr911(if, fl 

()051972-67 .. 

4MHz 
F9R THE 

MOD3 
PC BOARD & DOC . ONLY $19.95 

THIS EASY TO INSTALL KIT WILL 
DOUBLE THE SPEED OF YOUR MOD ­
Hill COMPUTER. 

COMPLETE KIT $59.95 

ASSEMBLED & TESTED HSI.&S 

CALL OR WRITE 
J.E.S. GRAPHICS 
P.O. BOX 2752 
TULSA. OK. 74101 

PHONE 19181742 - 7104 .-202 

COLOR COMPUTER SOFTWARE 
HI·K EXTENDED BASIC 
AMniU<a word games 

. THE ALCHEMIST'S LABORATORY) $14.95 
m1x the 1ngred1ent s your sel f 

· LOKAR'S MAGIC STAFF · $14.95 
f1ve crystal statues. the mag1c s taff. and a castle 
hlled w1t h w1ld an•mals 

· NIGHT TOWER DESCENT · $1 4.95 
len floors or danger treasure. and mag1c are be· 
tween you and treedom 

· SQUEEZE · $14.95 
arcade style game where a hens c lose 1n trom both 
Stdes at once 

. GRAPHIC SCREEN EDITOR · $16.95 
create o•ctures on the screen us•no toyst•cks or 
auow keys save on tape erase oa•n t and many 
ol her features 

· COLOR SHOW DISPLAYS · S8.ll5 
f• ve gr aph•cs programs that create endless chang­
'"9 oauerns 
all programs t6 K e>tended bas1c casselle only 
Send tor tree catalogue. We accept ch.cks. money 
orders. Visa and Mastercharge (no C.O.D.s). 
Please add $1.00 tor shipping. Send to: 

REAL SOFTWARE CO. 
P.O. BOX 401 

HOPEDALE, MA 01747 
(617) 393-6281 .... 34~ 

Mass res1dents add 5'• sales ta• 
· dealer •nou•fles welcomed • 
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Lrsling continu«J 

7EFO 211 2 
7EPF 23 
c 
7F88 7E 
7Fil FE3B 
7FI3 2859 
INE 
7P85 FECE 
7FI7 286A 
7FI9 FEU 
IGN) 
7FIB 2883 
7FI D B7 
7FIE 2843 
ION 
7Fl8 3AE6 41 
c 
7F13 FE45 

7F15 2814 
7F17 3EB4 
7F19 1812 
7F1B 3E90 
7PlD 21E641 
7F21 77 
7F21 23 
7f'22 3£2E 
71'2 4 77 
7f'25 23 
7F26 AP 
7F27 77 
7F28 C1 
7f'29 E04B3EU 
T 
7f'20 2A2f41 
OR 
7f'31 37 
7f'31 31' 
71'32 ED42 
7F34 7C 

SCREEN 
7 f'35 FE3C 
7F37 3813 
T 
7P39 222141 
71'3C ) A£641 
0 
7F3F 218111 
71' 42 PEB4 
7F U 281 3 
7F46 214188 
7F 49 223£48 
7F4C 8117 88 
7P4F E1 
7f'51 01 
7F51 F1 
71'52 C9 
SSOR 
71'53 C1 
7F54 18F9 
7 P56 ED5BEC41 
E NO. 
7P5A CD2C1 B 
7F5D C9 
7F5E CD567F 
7f'61 CD667F 
71'6 4 18AA 
CMD 
7F66 7E 
OG 
7F67 23 
7 1'68 B6 
7f'69 C8 
7F6A 23 
7F6B 4 E 
7P6C 23 
7F60 46 
7f'6E E043ECU 
7f'72 C9 
7f'73 CD567F 
7F76 2AAUI 
FROG 
7F7 9 EB 
7F7A EB 
7F7B 5E 
7F7C 23 
71'70 56 
7f'7E 7A 
7 F7f' 98 
7f'81 381'8 
7F82 218C 
7F84 7B 
7F85 91 
71'86 38F2 
7f'88 2886 

COMMAND 
71'8A CC6A7F 
7F80 1881 

GIVEN 

88721 JR 
88722 INC 

88731 LD 
887 41 CHK2: CP 
117 51 JR 

11761 CP 
11771 JR 
11781 CP 

88798 JR 
11811 OR 
11818 JR 

81821 BLOCH: LD 

11831 CP 

11841 JR 
81851 BLOC): LD 
11868 JR 
18871 BLDC4 : LD 
11881 BLDC6: LD 
11891 LD 
11911 INC 
11911 LD 
11921 LD 
11931 INC 
819 41 XOR 
81951 LD 
11961 POP 
11971 LD 

11981 

18991 
81111 
81118 
11821 

11838 
11141 

LD 

SCI' 
CCF 
SBC 
LD 

CP 
JR 

11851 LO 
81168 NOINC: LD 

81878 LD 
11881 CP 
8189 8 JR 
11181 LD 
81118 EXITI: LD 
111 21 LD 
11131 EXIT1: POP 
81148 POP 
11151 EXIT4: POP 
11161 RET 

81171 EXIT): POP 
11188 JR 
8 1191 FL INE: LD 

11281 
11211 
11221 FNXT : 
81238 
11241 

CI.LL 
RET 
CALL 
CJ.LL 
JR 

11251 LODLA : LD 

81261 
11278 
11281 
11291 LODLN: 
11311 LODLP: 
11311 
813 21 
81338 
81341 
11351 PPREV: 
81361 

INC 
OR 
RET 
INC 
LD 
INC 
LD 
LD 
RET 
CJ.LL 
LD 

11371 EX 
81381 FPRV1: EX 
11391 LD 
81411 INC 
81418 LD 
81421 LD 
11431 SUB 
elUI JR 
81451 JR 
81461 LD 
11471 SUB 
81481 JR 
11498 JR 

NZ, CHK2 ;CHP.C.K FOR LIST REO 
HL ; POINT TO NEXT CHARA 

A,(HL) ;LOAD 2ND BYTE 
'; ' ; NEXT LINE REO 
Z,I'NXT ;YES, FIND CURRENT L 

I C&H ;PREV L INE REO 
Z, FPREV ;YES, FIND CUR LINE 
'@' ;THIS LINE REO I AT S 

Z,BLOCM ;YES, BUILD CMD 
A ;THIS LINE REO 
NZ,EXIT3 ;NOT A SHORT NOTAT 

A, I BUFAD) · ;RESTORE 1ST CHARA 

'E' ;WAS THIS A EDIT REO 

Z,BLDC4 ; YES SET TOKEN 
A,IB4H ;LIST TOKEN 
BLDC6 
A 0 19DH ;EDI T TOKEN 
HL,BUFAD ;BUFFER 
I HL) , A ;STORE IT 
HL 
A, 2EH :THE PERIOD 
I HL) ,1\ ;STORE I T 
HL 
A ;LAST BYTE 
(HL) ,A 
BC 1 RESTORE STACK 
BC 0 (PRVR0) ;PREV REOUES 

HL,(U21H) 1 PROMPT CURS 

HL,BC ;DECR CURSOR POS. 
A,H ; WAS DECR PAST START OF 

3CH 
C,NOINC ;DONT ..OVE PAST STAR 

141 21H) ,HL 
A , (BUFAD) 

;STORE IT 
; SAVE COMIII\II 

HL,888H ;DEC FOR LIST 
8B4H 
Z,EXITI 
HL,848H ;DEC FOR EDIT 
IPRVRO) ,HL ;STORE IT 
BC,7 ;SET CMO L ENGTH 
HL ;RESTORE REGS 
DE 
AF 

BC 
EXIT1 

; RETURN TO ROM PROCE 

DE ,ITLNO) ;FIND CURRENT LIN 

f'LNO 

f'LINE 
LOOLA 
BLOCK 

; USE ROM ROUTINE 

;FIND CUR LINE 
;INCR TO NEXT LINE 
;BUILD LIST OR EDIT 

A,IHL) ;CHECK FOR END OF PR 

HL 
I HL) 
z 
HL 

; POINT TO LINE NO. 
;END If' ZERO 
;END ENCOUNTERED 

C, (HL) ;LOAD LINE NO. 
HL 
B,IHL) 
I TLNO) ,BC ;STORE IT 

FL I NE ;LOCATE CUR LINE 
HL,(BASPT) ;POINT TO BASIC 

DE , HL 
OE , HL 
E , IHL) ;LOAD POINTER 
HL 
0, (HL) 
A,D ;COMPARE BC- D£ 
B 
C1 PPRV1 
NI,BLDCM 
A,E 
c 
C,FPRV1 
NZ,BLOCM ;CANT FIND BUT SEND 

11581 
11518 
81521 
11531 

CALL z,LOOLN ;LOAD LINE NO 
JR BL OCK ;BUILD COMIII\IID 

ROUTINE TO SEARCH BASIC PROG BUFFER FOR 

81 541 ; CHARAC STRI NG 

11 551 ' ' 



Listrng contrn~ 

7F8F 79 
71'91 P£16 
71'92 2153 
71'94 CD567F 
7F97 ES 
71'98 l81B 
7F9A CD567P 
INE 

T LINE 

XT LINE 

11561 PSRCH: 
11571 
11581 
11591 
11611 
11611 
11621 PSRCX: 

11631 

11641 

7P9D E5 11651 SRCHA: 
7F9£ 13 11661 
DDR 
71'9F 13 11671 
7FAI ED434141 11681 
LINE NO 

MATCH 
7FA4 13 
71'A5 37 
7FA6 £D42 
IS LINE 
7FA8 13 

7FA9 CS 
7FAA ES 
7FAB C1 
7FAC El 
NEXT LINE 
7FAD 114341 
TRING 
7PBI 1A 
7FB1 EDB1 
AAAC 
7FB3 281£ 
7FB5 E1 
NEXT LINE 
7FB6 ES 
7FB7 C1 
7FB8 SE 
7PB9 23 
7PBA 56 
7FBB EB 
7PBC 7C 
I' FER 
7FBD 85 
7FBE 21DD 
H 
7PCI C3CCI6 
7FC3 lUlU 

LENGTH 
7FC6 B7 
CHAAAC 
7PC7 2818 
1PC9 47 
7PCA ES 
7PCB 13 
7PCC 1A 
7PCD 8£ 
7PC!! 23 
7PCF 211D 

7PD1 111'8 
7PD3 E1 
7PD4 £1 
7FD5 2Ul41 
o. 
7FD8 CD6 B7P 
7FDB C3177F 
7FDE £1 
7PDP 1611 
7PE1 ID 

1 POS 
7PE2 28D1 
7PE4 23 
71'£5 18C6 

11698 

817811 
81711 
11721 

11731 

11741 
11751 
11761 
11771 

117 81 SRCH~: 

11791 
11811 

11811 
11821 SRCHX: 

11831 
11841 
11851 
11861 
11871 
11881 
11891 

111911 
11911 

81921 
81931 SRCH2: 

11941 

11951 
11961 
11971 
11981 SRCHJ: 
11991 
12111 
12111 
12121 

12131 
12141 
12151 SRCH4: 
12161 

12171 
12181 
I 2191 SRCH6: 
82111 
12118 

12121 
12131 
12141 

12151 1 

LD 
CP 
JR 
CALL 
PUSH 
JR 
CALL 

PUSH 
INC 

INC 
LD 

INC 
SCF 
SBC 

INC 

PUSH 
PUSH 
POP 
POP 

LD 

LD 
CPIR 

J R 
POP 

PUSH 
POP 
LD 
INC 
LD 
EX 
LD 

OR 
JR 

JP 
LD 

OR 

JR 
LD 
PUSH 
INC 
LD 
CP 
INC 
JR 

DJNZ 
POP 
POP 
LD 

CALL 
JP 
POP 
LD 
DEC 

JR 
INC 
JR 

A,C ;WAS STRING INPUT 
6 
NZ,LODBF ;YES LOAD BUFFER 
FLINE ;FIND CUR LIN£ 
HL ;SAVE PTR 
SRCHX ;CONT SEARCH 
FLINE :FIND LOC OF CURRENT L 

:BC POINTS TO CURREN 

: HL POINTS TO THE NE 

HL ;SAVE POINTER 
BC ;S~IP PAST POINTER A 

BC 
(LNPTR) ,BC ;SAVE POINTER TO 

;FOR LATER US£ ON 

BC ;ADJUST FOR LINE NO 

HL,BC ;NO. OF CHARAC IN TH 

BC ;PT TO START OF LINE TEXT 

BC ;EXCHANGE HL/ BC 
HL ;EXCHANGE HL/BC 
BC 
HL ; RESTORE POINTER TO 

DE,STRINC ;ADDR OF SEARCH S 

A, (DE) :LOAD FIRST CHAAAC 
;SEARCH FOR FIRST CH 

Z,SRCH2 ;MATCH FIRST CHARAC 
HL ;RESTORE POINTER TO 

HL 
8C 
E,(BL) ;LOAD NEXT POINTER 
HL 
D, (HL) 
DE,HL ;EXCHANGE REGS 
A,H ;CHEC~ FOR END OF BU 

L 
NZ,SRCHA ;NO, CONTINUE SEARC 

I6CCH ;RETURN CO BASIC 
A, (STRLN) 1LOAD STRING 

A ;IS STRING A SINGLE 

Z,SRCH4 ;YES 
B,A 
HL ;SAVE LINE POI~~ER 
DE :GET NEXT CHARAC 
A, (DE) 
(HL) 
HL 
NZ,SRCH6 ;CONT SEARCH 

SRCHJ 
HL :RESTORE STAC~ 
HL 
HL,(LNPTR) ;LOAD LINEN 

LODLP 
BLOC) 
HL 
B,l 
c 

: REQUST LIST 
;RESTORE POINTER 
;RESTORE COUNTER 
;MOVE SEARCH POINTER 

Z,SRCHX ;CONT SRCH 
HL ;MOVE POINTER 1 POS 
SRCH~ ;CONT SRCH THIS LINE 

12161 ;LOAD SEARCH STRING BUFFER 
12171 I 

7f£7 21!741 
FFER 
7PEA 1611 
7F£C 114341 
BUFFER 
7FEF 7E 
ER 
7PPI B7 
7PP1 2816 
7PF3 12 
7PP4 14 
7PF5 23 
7PF6 l3 
HAAAC 
7PP7 181'6 
7PF9 15 
7FPA 7 8 
7PFB 324141 
7Ff£ 189A 
7ECD 
IIIII TOTAL 

12181 LODBF: LD HL,BUPAD+1 1 POINT TO BU 

12191 
12211 

LD 
LD 

12211 LOADB: LD 

12221 OR 
12231 JR 
12241 LO 
12251 INC 
12261 INC 
12271 INC 

12281 JR 
12291 LOADII: DEC 
12311 LD 
12311 LD 
12321 JR 
12331 END 

ERRORS 

B, I ;CLEAR COUNTER 
DE,STRING ;PT TO SRCH 

A,(HL) :MOVE CHARAC TO BUFF 

A ; CKEC~ FOR END 
Z,LOADII 
(DE) ,A ;STORE IT 
B 
HL ;PT TO NEXT CHARAC 
DE ; PT TO NEXT STRING C 

LOADB 1 LOOP TIL END 
B 
A,B ;STORE STRING LEN 
(STRLN) ,A 
PSRCX ;GO SEARCH 
JEHMN2 

GUESSWHAft 

Last month we sold MX-80 Printer 
Ribbons for 814.00 each! 

this month we've gone £RAZYU 

MX-80 or MX-70 RIBBONS 
:\\0\\' 

it for 815.00 

DISKE'ITES 
VERBATEM DATA LIFE 

dou blc dcnslt y 40 track 
box of 10 827.!X) u box 
2 or more boxes 825.00 u box 

:\\ASlll"A double density 40 truck 
box of 10 825.00 u box 
2 or more boxes 823.00 u box 

THS-80• ~IODEL 11148K 2-40 tru<:k 
disk drives und u free eopJ' of 

Multtdos or IJosplus Just 81, 79fi.!X) 
plus shipping 

BAUDY HOUSE 
COMPIJTER PRODUCTS 

950 Scott Luke Road 
l'ontiuc, Ml 48054 

WELCOME 
\"IS:\/;\L\STEI<C :\I< I >/CIIEC KS/< '( m 

:\11 Sofl,.'ltrC onlcrs subjccl l o M:.'UKl 
shlpplnl( und hundllnjl 

313-68:l-H:~ Order Line 
:Ha-682·9550 Info Line 
:n:~~n076 I.>uru Line 
M I rcsldcnls add 4'\. Slllc.s tax 

•TN:S.HU ts • lrlld-:m•rk uf T11u1tly C"uq•. 
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HOMFJHOBBY 

Morse Code in color. 

CCCQ 

Michael J. Chuck 
648 Longmeadow Drive 
Severna Park, MD 21146 

It was only a matter of time before I 
decided to merge my two hobbies-com· 

pulers and amateur radio. The Radio Shack 
16K Extended Basic Color Computer, well 
shielded against radio frequency interfer· 
ence, makes a very good candidate for a 
Morse code terminal. 

My first step was defining the features I 
wanted In a Morse terminal. After studying 
many ads for Model I terminals, I came up 
with the following wish list for my system: 
• Code speeds of 5-60 words per minute 
• Automatic speed adjustment when re­
ceiving 
• Split-screen operat ion 
• Reasonably low cost 

The Key Box 

Color Computer 
Extended Color Basic 
16K RAM 
Amateur radio receiver 
and transmitter 
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• Ability to compose messages while re· 
ceiving 
• Menu-driven transmit fo r pre· made 
messages 
• Transmit buffer to allow typing ahead of 
the keyer 
e Automatic file handling of the QSO infor· 
mation 
• Abi lity to update the current QSO file 
whi le receiving 
• Morse code practice feature 

After many program edits, the wish list fi· 
nally became a reality and my Color Com· 
puler was operating on the air. I was so 
pleased with its performance that I decided 
to pass my ideas along to all you hams with 
Color Computers. 

System Description 

Both the transmit and receive routines 
are written in Assembly language to take 
advantage of the higher speed of execut ion. 
The transmit portion of the program uses a 
look·UP table to convert ASCII code to the 
dots and dashes of Morse code. 

Since Morse consists of only dots and 
dashes, a binary number can represent the 
code sequence of a letter. The program 
uses one to represent a dash and zero to 
represent a dot. All code sequences must 
begin with one, however, to distinguish be­
tween letters that start with dots in Morse. 
For example, the letter S can be repre­
sented In a table by 00001000 and Z by 
00011100. By performing successive left 
shifts on the binary value, the dots and 
dashes can be peeled off after locat ing the 
leading one. 

The transmit table begins at hex 3B40, so 
by substituting the ASCII value of the letter 
to be transmitted for the least-significant 
byte (40) the decode address is formed. For 
example, the letter C is hex 43 in ASCII. 
Therefore, at address hex 3B43 the value 26 
Is stored (binary 00011010). After removing 
the leading one the code 1010 remains, so 
the letter C (dash dot dash dot) would 
be sent. 

The actual keying is accomplished with 
the cassette motor control relay. By setting 
bit 3 at address FF21 (65313 decimal) the 
relay is energized. After waiting the appro­
priate time for a dot or dash, bit 3 Is reset to 
deenergize the relay. The computer relay 
output at the cassette motor control plug Is 
capable of using my Heathkit electronic 
keyer directly. If you attempt to key a 
transmitter directly, however, use a low· 
voltage isolation relay to protect the com· 
puler relay. 

The receive portion of the program uses 
the serial I/O jack on the Color Computer to 
input Morse signals. If bit 1 at address 
65314 is set, data is present on the data In­
put line (pin 2 of the connector). However, 
the computer requires a signal greater than 
+ 3 volts. An inexpensive two-transistor 
amplifier boosts the receiver phone jack 
signal to a higher level. Since the amplifier 
actually supplies a pulsating de voltage, a 
digital filter (time delay) was incorporated 
into the receive routine. 

The purpose of the filter Is to ensure that 
the computer disregards the h igh· 
frequency changes in the signal. A filter 
value of 30 is loaded initially. If on high· 



.a 
90 
110- 300 
310- .00 
410 
430-5e0 
570-660 
670- 740 
750-830 
840 

Entry point of the transmit mode 
Entry point of t he message menu 
Decode of the menu selection 
Code practice generator section 
Entry potnt of the receive mode 

Store the tr~nsm it butter and scanned file data when ret urntng to the transm•t mode 
Calculate transmit speed factor and store 
Prev1ew canned messages pnor to transmisston 
File update menu 
Beginning of f lle·handhng rout me 

Table 1. HAMSHACK functional-block line numbers 

speed receiving some letters are lost , you 
can relax the filter. Enter Delay from the 
menu, and then a new lower value. The filter 
should be as high as possible (less than 
256) and yet receive properly. 

The Basic calling program is completely 
menu driven. The enter key is used as the 
transmit/receive switch and can be used to 
default to transmit mode from any menu. 
There are five message text buffers that can 
be pre-loaded and called up to transmit via 
the message menu. The up arrow key is 
used to enter the message menu from the 
transmit mode. Any message selected from 
the menu is displayed on the bottom por­
tion of the screen for review before being 
transmitted. During review. if RST is to be 
sent, enter three numbers instead of a nor­
mal review reply to change the RST report 
from 599 to the new numbers. 

Decoding data-present signals from 
Morse to ASCII uses the same technique as 
the transmit portion. After loading a leading 
one and shifting left, a zero is loaded if the 
data is present less than two dot times, and 
a one is loaded if the data is present for 
more than two dot times. A left shift is 
performed after each successive digit is 
loaded. During receive the dot time is 
dynamically adjusted. If data is not present 
for greater than two dot times, the letter is 
decoded and displayed on the upper por­
tion of the screen. 

Also callable from the message menu are 
three ut ility functions: 
• Speed allows entering a new transmit 
code speed The table for decoding received signals is 

located at address hex 3FOO. For example, 
the letter A Is loaded as 00000101 during re­
ceive (hex 05). By substituting into the table 
address, 3F05 becomes the decoder ad· 
dress. A PEEK to the decoder address wil l 
return the number 65, which is the value to 
be POKEd to video RAM to display the 
letter A. 

• Delay allows entering a new receive filter 
delay value 
• Test sends random code for practice 

While in the transmit mode, the down ar­
row calls up the current QSO log menu. You 
can make changes in any field from this 
menu. After a QSO is completed it can be 
saved to page 1 of video RAM from this 

Acldreee 
1536-3071 
3098- 3327 
14653- 15167 
15168-15231 
15232 
15233- 15234 
15235- 15236 
15237- 15737 
15738- 15978 
15981- 15962 
1~-15964 

15985- 1 5986 

15967- 15968 
15989 
15990- 159111 
I 59112- 15993 
159114- 15995 

159116-15997 
1 5998-15999 
16000 
16001 
16002- 16003 
16004-16013 
16014- 16015 
1601!1- 16025 
16026-16027 
16028-16126 
18127- 16383 

Uuge 
OSO file storage 
11.46$ (l ine 7) used to store the transmit text composed duri ng the receive mode 
Transmit routine 
Transmit conversion table (ASCII to Morse) 
Value to POKE to 65313 to turn on cassette relay 
Two t imes the transmit speed dot time 
Seven t imes the transmll speed dot t ime (word spacing) 
Receive routine 
Keyboard scan and character·handlmg subroutine 
M6$ pointer (points to the next POKE position) 
"No data present" timer count on receive. Trans mil pointer on transmit (points to posi· 

l ion of next letter position on the bottom or screen to be transmitted} 
Transmit buffer cursor counter (position on bottom or screen to display next letter from 
the keyboard) 
Top of screen cursor counter 
Value to POKE 65313 to turn off cassette re lay 
Six times the receive dot time (used for word space) 
Four times the receive dot time (used as dash compare lor automatoc speed adjustment) 
Two times the received dot lime (used for dot/dash selection and for elemenUchara.cter 
selection) 
Receive dot t ime (used tor automatrc speed ad1ustment) 
Timing counter storage 
Received letter decoder val ue (value to d isplay) 
ASCII value of last key input 
Storage position pointer tor scan ot h1s name 
Name scan storage area 
Storage position pointer lor scan of his call 
Call scan storage area 
Storage posit ion pointer lor scan of remarks 
Remerks scan storage area 

Receive Morse to ASCII decoder table 

Table 2. Memory use 

Durinv tranemlt 
! -Call the message menu 
1-Call lhe current OSO file update menu 
J- Send J:R 

@- Send a string o l dots (error) 
&-Send SR 

Enter-Switch to the rece1ve mode 

Dunnv tKeiYe 
t-Start scanning his name 
I-Start scanning his call s ign 

--Start scannrng h is OTH 
Clear- Stop the scanning process 
Enter-Switch to the lrensmit mode 

Table 3. Key functions 

menu also. Depending on the amount of 
data in each field of the file, 15 to 30 files 
can be saved to RAM before taping and 
clearing the storage area. 

From the file update menu, reviews, tape 
saves, verifies and more can be done. A veri· 
fy must always be performed after a tape 
save to clear the file storage area. (Be sure 
to replace the cassette motor control plug 
into the cassette and remove this program 
before tape saves.) 

File data is saved to tape as a string with 
field separators as follows: 

STRINGS; "<"+T0S+ "%" +T1$+ " % " +FOS+ "'Io " 
HCS + ··•1, .. + HN$ + ··•fo" + OT$ + ··>" 

TO$ • OSO start t ime 
Tl$ = OSO finish time 
FOS = Frequency used 
HCS = His call sign (stat ion worked) 
HNS ,., His name 
QTS = Hrs OTH and other remarks 

By performing string searches for the 
separators, the file data can be recovered. 
(How about a program to check for dupli­
cate QSOs during a contest, or to print the 
log? The log data is all available on tape, so 
let your imaginat ion go and program your 
computer to do a little more of your work.) 

To ease data entry into the log and the 
canned messages, three arrow keys can be 
pressed during receive to scan and file data 
as it is displayed. The other ham's call, 
name and remarks can be scanned by 
pressing +. t. - respectively. The received 
video will be displayed in the inverse mode 
to verify what is scanned. Pressing clear 
stops the scan. Scanning erases any data 
that was in the scanned f ield oft he log from 
a previous receive mode, but it is cumula­
t ive during a given receive mode unt il re­
turning to the t ransmit mode. For example, 
the QTH could be scanned and the scan­
ning stopped. Later during the same receive 
mode, his rig description may be scanned 
into the same file f ield. 

While in the receive mode, a message 
can be composed on the bottom of the 
screen. Since th is message is POKEd di· 
rectly into M6$ (line 7 of the program), you 
must keep the text in the correct area. Back­
spacing beyond the start position (print po­
sition 288) or entering characters beyond 
the end of screen can destroy the Basic pro­
gram. The technique of POKEing directly to 
a string constant proved to be the fastest 
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method of handling the message when re· 
turning to the transmit mode. 

One of the five message buffer numbers 
may be selected for the text when returning 
to transmit. If none is selected (you press 
only enter) buffer 1 is used. Because of this 
default, message 1 should not be filled 
when starting the program if you plan to 
prepare text while receiving. You may, how· 
ever, change any message during program 
execution by typing during receive and 

Transistor 2N3906 iRS • 276·1SO.) 

PLUG 

SWITCH .r 10< 

l 

DIN PlUG 

Transistor 2N3~ iRS •276-1603) 
Diode IN914 iRS •276-1620) 

Fig. 1. Schematic diagram (see Table 4) 

LEO and holder iRS 1276·068) 
Capac II or .01 ul iRS 1272-131) 
Resistor 10K ohms iRS 1271 -034) 
Resistor 5.6K ohms iRS •271-031) 
Res1stor 330 ohms iRS 1271-017) 
Resistor 1K ohms i RS 1271-023) 
Power swilch iRSI27~) 

Speaker 2 " (RS N0-245) 
DIN Plug iRS 126-3020) 
Phone plug " • • iRS IU2-2377) 
Phone JaCk v . .. iRS 1274-255) 
Mmi bOx iRS 1270.251) 
Component board (RS 1276-1 60) 
9 voil ballery iRS~) 

Ballery holder iRS 1270.326) 
Ballery clip iRS 1270.325) 

Table 4. Parts list 

specifying the appropriate buffer number to 
store the text in. 

If the radio receiver is inactive, press 
enter to return to the transmit mode. After 
a minute or two in the receive mode with 
no activity, the automatic speed compen­
sation software may not recover properly. 
This is not a problem because the trans­
mit mode is the desired standby mode. 
From transmit the menu calls are avail­
able and pressing enter immediately 
switches to the receive mode. 

During transmit a wraparound buffer 
(the bottom portion of the screen) is used 

for typing. As the program sends a charac­
ter it clears it from the bottom buffer and 
displays it on the top of the screen. This 
allows the typing to be more than 200 
characters ahead of the transmitter. The 
buffer turned out to be a real plus for a 
moderate typist working at five-words-per· 
minute code speed! 

The lnterfac:e Amplifier 

Since the audio signal of my radio 
receiver was too low to be detected by the 
RS-232 Input, a simple amplifier was re· 
quired. I decided on a very simple circuit us-

Extended BASIC TRS-80 Color Computer 

The Champagne of Software 
For a Beer Budget! 

Over 75 quality programs a year 
for under 75¢ eachl 

Ah. CHROMASETTE Magaztne. the wast o f the holiday 
season and any season I A subscnpnon !0 CHROMASETTE 
Magaztne conststs o f 6 to 8 premtum programs ON CASSETTE. 
delivered by Ftrst Class Matl to you and your computer every month I 
Tutonals. uuliues games. and practical programs to usher 1n a great 
new compuung year I 

So. celebrate and get a subscnpuon to CHROMASETTE 
Magazme I Or JUSt take a little s1p and try a back 1ssue 

The Bottom Line: 

I ; ell f I} ~'.U I ( 1 1 rt'\ld~ jj(J b" .. to\ Jlt' cor•~ 
N")flh Amt1 a - F•" Cia<.\ po\ldiJ'' lfKh.dt'!l 6 mont tiS f6 ISSUt•SJ 

Stngl" (f'por"' 

S4500 
S2500 
s 500 O.e~as- ildd SiOIOsutnt~<~IOns .. rKI Si lO II' j'~ CfMt"S 

Sen! N)raf!" MasterCard! Visa 

The fine Print: 
AI 11 I ro J ~ "'Il l>a Lll olt>- .a•' for k'l! Proqrdfr\ ·"' lot If"!(> f>!t"ll<k J WIC lll<NIPI 1ncl ocr,.\l(J(l;jl!y far ell 

~ Magaz.ine PO Box 1087 Santa Barbara, CA 93102 (805) 963 ·1~ : ~ 
----.-..---. .-103 
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TRS-80 
Modell And In This Corner, 

Another Champion-------

TRS-80 
Modell II 

CLOAD'S DISK VERSION! 
" 

Get 12 tapes OR d1sks a year containing over 75 quality programs - w1thout knock1ng 
out your budget! 

We finally gave 1n . .. After over FOUR years of publ1sh1ng 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 del1vered by F1rst Class Mail every month. What a winner' 

Fight h1gh software prices - Get a subscription to CLOAD Magazine. Or JUSt 
throw a single punch and try a back issue . . . 

------------------------------------------------
The lotto111 Unc: Tepc Dfllc 
1 yeiY ( 12 1ssues) $5000 S9500 
6 months (6 ISsues) 13000 S5500 
S1ngle Cop'es 

Bdcklssues s 6.00 s 11 00 
Good Games If I $1 200 S2300 
Adventures If I s 13.00 S2400 

CahiOfnld re$1dents add 6% to Single coo1es 
North Amer1cd - r r~ Class ~tdSe Included 
Overseas - add '10 to sut:Y,cr•ptiOOS and S 1 to yngle copoes Sent AO rate 

The Fine Prtnt: 

==-·=: .-. ••• :--. : :: :: : 
• ·- : :!-!1 : ---- ·-

MAGAZINE 
INC. 

18051 962-6271 

P.O . Box 1448 
Santa Barbara. CA 

93102 

MasterCard/ Visa 

All 1ssues from Oct 78 dVdlldble on tape ISSues I rom Oct 82 dVc'ltldble on dis!<, at<,o As!< fOf h't (24 Level l ~sues dK? dVdlidbte) 

.... 102 
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ing parts available from the local Radio 
Shack store. 

The two-transistor circuit rectifies and 
produces a positive output voltage 
whenever a tone Is present at the radio 
receiver earphone jack. An LED gives a 
visual indication that the proper level of out­
put voltage is being supplied to the com­
puter. In operation the receiver gain is 
adjusted to a level to activate the LED as no 
gain control was placed in the interface 
amplifier circuit. 

Figure 1 shows the schematic for the cir­
cuit. Table 4 lists the components required. 
I used a general-purpose circuit board and 
just started soldering. Layout is not critical. 
If you can read a simple schematic and do a 
little soldering, you will have no trouble with 
the interface. 

Program Entry 

Since QSO logs are saved in page 1 of the 
video RAM, always perform a PCLEAR1 
when turning on your computer. Hamload 
(Program Listing 1) is run prior to Hamshack 
(Program Listing 2) to load the transmit and 
receive rout ines. Since Hamload contains 
all of the Assembly-language data, it is a bit 
tedious to key in. Be patient! Errors in data 
statements are difficult to find and have di­
sastrous results. 

I wrote Hamshack in a packed form to 
conserve memory, so it is also a bit tedious. 

Call for our 
Prices! 

1-800-835-9056 
Kansas Residents: 

1-316-624-1919 (collect) 

When keying it in, enter lines 5 and 7 exactly 
as listed! The receive routine POKEs direct­
ly to M6$ and adding a space or changing a 
line number to two digits will cause 
problems. 

Some user-specific information must be 
inserted in lines 130, 140 and 160. Also, 
there is room for two additional messages 
in the message menu. By studying lines 

110-190, the addition should be self­
explanatory. 

If some day you hear KA9EQD calling CO, 
please give me a call. My Color Computer 
has been dying to talk to one of his 
own kind!• 

Michael Chuck, a mechanical engineer, 
enjoys amateur radio and model rail­
roading. 

Program Listing 1 

19 CLS : PRINT"ASSEMBLY LANGUAGE LOADER":CLEAR19,14659:PORK•15237T 
015978:READ A:POKE K,A:PRINT@256,K,A:NEXTK 
29 FORK•15979T016127:POKE K,9:PRINT@256,K,9:NEXTK 
39 PORK •16157T016382:POKE K,9:PRINT@256,K,9:NEXTK 
49 FORK • 16128T016157 :READ A: POKEK ,A:PRINT@256,K,A:NEXTK:POKE1616 
9,53 : POKE16161 , 52 : POKE16163,51 : POKE16167 , 59 : POKE16168,43:POKE161 
79,35:POKE16175,49:POKE16176,54:POKE16177,45:POKE16178 1 47:POKE16 
184,55:POKE16188,56 :POKE16199,57 : POKE16191,48:POKE16197,38 
59 FORK• 14653T015231:READA:POKEK,A:PRINT@256,K,A : NEXTK 
69 POKE16 294,63 : POKE16213,46:POKE16234,59 :POKE16237,49:POKE16243 
,44 : POKE16248,58:POKE16383,9 :CLS: PRINT"LOAD AND RUN hamshack":EN 
D 
79 DATA252,62,111,131 , 9,39,46,18,252,6 2 ,111,243,62,126,253,62,12 
6,294,9,9,253,62,111,126,59,247,182,62,128,72,183,62,128,126,69, 
69,294,9,9.253.62,111 , 126,69,188 
89 DATA294,12,26,253,62,199,294,5,32,253,62,113,294,4,9,253,62,1 
15,134,9.183,62,129,294,62,132,253,62 , 139,294,62,144,253,62,142, 
294,62,156,253 
99 DATA62,154,182,255,34,129,6,38,42,134,1,183,62,128,294,9,9,25 
3 ,62,111,253,62,126 ,182,255,34,129,6,38,35,252,6 2 ,126,195,9,1,25 
3,62,126 

Listing continues 

We have the largest Inventory in the 
Central United States. Immediate 
shipment directly to you from our 
warehouse. 

v Check with us and SAVE 

* All Inventory 100% TRS-80' 
* Free Price List 
* No Out·Of·State Taxes 
* F-48 Warranty form 
* Immediate Shipment 

Equipment 

* Payment Methods 
v Visa or Mastercard 
v Bank Cashier's Checks 
v Bank Money Orders 
v Bank Wire Transfers 

Jim scot, Inc. 

TRS·BO is thtt rogistttrttd trodemork of Tondy Corporation 

1023 N . Kansas - Box 607 
Liberal. Ks . 67901 
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I 
lrsrlng continu-a I 
188 DATA189,61,122,182,62,128,182,62,12&,126,59,248,189,61,122,1 
82,62,129,129,13,38,1,57,126 ,59,219,182,255 ,34,129,7,38,23,252,6 
2,111,195,8,1 
118 DATA253,62,111,189,61,122,1 02 ,62,129,129,13,38,1,57,126,60,2 
6,126,59,133,18,252,62,126,179,62,122,45,8,182,C2,128,139,1,183, 
62,128,252.62,126 
128 DATA179,62 , 124,46,24,252,62,126,253,62,124,243,62,126, 253,62 
,122,243,62,122,253 ,62 ,1 28,243,62,122,253,62,118,252,62,126,179, 
62,128,45,43,252,62,126 
138 DATA253,62,128,182,62,128,68,183,62,122,182,62,1~1,78,183,62 
,123,182,62,122.68,183,62,124,182,62,123,78,183,62,125,252,62,12 
8,243,62,122.253,62,118 
148 DATA252,62,111,179,62,122,45,3,126,68,182,284,8,8,253,62,126 
,253,62,111.126,59,248.284,8,8,253,62,126,182,62,128,183,60,196, 
182,63,8 
158 DATA183,62,128,182,62,129,129,94,39,26,129,18,39,49,129,9,39 
,72,182,62,128,128,64,46,8,182,62,128,139,64,183,62,128,126,61,6 
5,252,62,138 
168 DATA253,68,255,195,8,1,16,131,62,142,39,3,253,62,130,182,62, 
128,183,8,8,126,61,55,252,62,142,253,61,26,195,8,1,16,131,62,154 
,39,3 
178 DATA253,62,142,182,62,128,183 ,8,8,126,61,55,252,62,154, 253 ,6 
1,53,195,8,1 ,16 ,131,63,0,39,3,253,62 , 154,182,62,128,183,8 ,8,182, 
62,128 
188 DATA128,64,45 1 3,183,62,128,252,62,115,253,61,98,195,8,1,16,1 
31,5,8,38,3,284,4,8,253,62,115,182,62,128,183, 8,8,252 ,62,111 
198 DATA179,6 2 ,118,46,14,284,8,8,253,62,111,134,1,183,62,128,126 
,59,248,134,1,183,62,128,126,59,169 
288 DATA189,161.193,129,8,39,8,183,62,129,18,18,126,61,189,182,6 
2,129,129,8,39,42.129,94,39,19,129,18,39,17,129,9,39,15,129,13,3 
9,41 
211 DATA129,12,39,14,126,61,232,38,137,31,137,38,137,38,137,126, 
61,212.134,8,183,62,129 , 126,61,212,214,8,1 ,38,137,38,137,38,137, 
31,137,18 
221 DATA126,61,212,252,62,119, 253 ,61,218,134,62,183,8,8,38,137,3 
8,137,31,137,38,137,38,137,38,137,38,137,284,8,1,38,137,57,129,8 
,39,79,128,64 
231 DATA45,37, 252,62,189,253,62 ,12,195,8,1,253,62,189,252,62,113 
,253,62,15,195,8,1,253.62,113,182,62,129,183,8,8,183,8,8,18,126, 
62,181 
248 DATA252,62,189,253,62,49,195,8,1,253,62,189,252,62,113,253,6 
2,54,195,8,1,253,62,113,182,62,129,183,8,8,139,64,183,8,8,126,62 
,181 
258 DATA252,62,189,131,8,1,253,62,77,195,8,8,253,62,189,134,32,1 
83,8,8,252,62,113.131,8,1,253,62,97,195,8,8,253,62,113,134,96,18 
3,8,8 
268 DATA18,18,134,8,183,62,129,57 
278 DATA8,32,69,84,73,65,78,77,83,85,82,87,68,75,71,79,72,86,78, 
8,76,8,88,74,66,88,67,89,98,81 
288 DATA284,12,126,253,62,189 1 182,62,114,177,62,112,39,57,182,62 
,112,183,57,185,183,57,97,139~1,129,255,38,2,134,32,183,62,112,1 
82,5,8,183,62,138.134 ,96 ,183,5,8 
298 DATA182,62,116,183, 57, 128 ~139,1,129,255,38,2,134,8,183,62,11 
6,182,62,138.183,4,8,126,57,166.189,61,122,182,62,129,129,13,39, 
23,129,18 
388 DATA39,19,129,94,39,15,182,62,114,129,255,38,5,134,32,183,62 
,114,126,57,61,57,182,62,138,183,57,174,182,59,8,183,62,130,128, 
62,138,37,76,128,62,138,37,84,128,62,138,37,92 
318 DATA128,62,138,37,181,128,62,138,37,188,128,62,138,37,116,12 
8,62,138,37,124,284,8,8,195,8,1,253,62,126,189,61,122,182,62,129 
,129,94,39,14,182,62,114,129,255,38,5,134,32,183,62,114,32,1,57, 
252,62,126,16,179,59,131,38,216,126,57,61 
328 DATA128,62,138,37,5,189,58,285,32,3,189,58,148,128,62,138,37 
,5,189,58,285,32 ,3 ,189,58,148,128, C2 ,138,37,5,189,58,285,32,3,18 
9,58,148 
338 DATA128,62,138,37,5,189,58,285,32,3,189,58,148,128,62,138,37 
,5,189,58,285, 32 ,3,189,58,148,120,62,138,37,5,189,58 ,285,32,3,18 
9,58,148 
348 DATA128,62,138,37,5,189,58,285,32,3,189,58,148,284,8,8,195,8 
,1,253,62,126 ,189 ,61,1 22,1~2.62,!29 ,129,13,39,22,129,18,39,18,1 2 
9,94,39,14,182,62,114,129,255,38,5,134,32,183,62,114,32,1,57,252 
,62,126,16,179,59,129,38,288,126,57,61,182,59,1 28,183 ,255,33 
358 DATA284,8,8,195,8,1,253,62,126,189,61,122,182,62,129,129,13, 
39,22,129,18,39,18,129,94,39,14,182,62,114,129,255,38,5,134,32,1 
83,62,114,32.1,57,252,62,126,16,179,59,129,38,288,182,59,128,183 
,255,33,284,8,8,195 , 8,1 ,253 ,62,126,189,61,122,182,62,129 ,129 
368 DATA13,39,22,129,18,39,18,129,94,39,14,182,62 , 114,129,255,38 
,5,134,32,183,62,114,3 2 ,1,57,252,62,126,16 , 179,62,187,38,288,182 
,62,117,183,255,33,284,8,8 
378 DATA195,8,1,253,62,126,189,61,122,182,62,129,129,13,39,22,12 
9,18,39,18,129,94,39,14,182,62,114,129,255,38,5,134,32,183,62,11 
4,32,1,57,252,62,126,16.179,62,187,38,288,57 
388 DATA128,5,24,26,12,2,18,14,16,4,23,13,28,7,6,15,22,29,18,8,3 
,9,17,11,25,27,28,8,8,8,8,8,8,85,8,42,8,8,69,8,189,189,8,41,115, 
~9,85,50,63,41,39,35,33,32,~8,56,61,62,128,116,8,8,1,76 
398 END 

THE KING 
OF 

UTIUTIES 
SUPER UTIU1Y PLUS 

111 believe 
SUPER UTILITY or 

SUPER UTILITY PLUS 
should be present at 

evetY TR$-80 disk 
installation. " 

We didn't say this; Paul Wiener did in 80 
Microcompuling. Jan. '82 ... but we sure 
agree with him! 

You hel!rd llbout it! You read about it (80 
Microcomputing). Now get the " cadillac" 
at ll specilll price! 

Compatible with MOD I, and MOD Ill. and 
all the current operllting systems! Copy 
flies from llny DOS to any DOS. MOD I or 
Ill, without converting! 

z.., 
Purge 
Fo11Mt 
Spedal fe)I1'Ut 
Disk Repair 
Memory 
F1le Otlllty 
T..,e Copy 
Foi1Mt without erase 
Disk Copy 
Special Disk Copy 
Conftgunble System 

MUCH MORE · Mod I & Mod Ill on Same Disk 

For MOD 1/111 ••. $74.95 

NEW 
Back up copy NOW included 

Also AniW»>e: 
Super Utllty Plus Tech. Manu.! .•. tt4.95 
" lftllde Super Utllty Plus" ••.•••.• tt9.95 

"Division of Breeze/QSD. Inc. "'
315 

11500 Stem mons Fwy .. Dallas. Texas 75229 
To order c:a11 tol free 1·100·527·7432 
For product information (214) 484·2976 
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The Spelling Bee Is Over 
Usten. We're go ing to let you in on an 

indu t ry sec ret: It' not hard to make a good 
spelling checker. 

You see, although spelling checking is new 
for microcomputers, it's been around on big 
computers for years. And when you get past all 
the talk, most spelling checkers work the same 
way. They compare what you've written with a 
dictio nary- and report the errors. 

So is there any diffe rence? You bet: the 
dictionary, and the price. 

Who Checks The Checker? 
The hardest part o f a spelLing checker to 

make is d1e dic tionary. It's hard to pick the right 
wo rds-and spell every one of them perfectly. 
That's why some popular spelLing checkers don't 
even contain re-.t.l dictionaries. They use fo rmulas 
called "hash tables." Which make a hash 
out of your spelling some of 
the time. 

Othe r spelJing 
checke rs "borrow" 
their words from 
printed dictionaries 
- or copy tl1em 
from old word 
Lists. Or give 
a programmer 
who can't spell 
"progran11ner" 
a chance to write h is 
first dic tionary. And 
as though all tl1is 
wasn't bad enough, 
a lo t of these 

companies want to charge you S 100, or S200 or 
even 300! 

Random House to the Rescue 
The Random House ProofReader is based 

on the famous Random House Dictionary. It is 
the result of decades of careful work. And it was 
adapted for computer spelling checking by 
professional edito rs, linguists and scholars. So you 
can depend on it 

Of course, our program is darn good, too. 
It's fdSt. It doesn't take up too much disk space. It 
shows you the error and the sentence it's in. It 
lets you correct the mistake without reediting. 
And if you don't know how to spell a word, it 

uggests the spelling. It even corrects 
your correction. 

The Random House ProofReader 
comes in sizes to fit all systems: 

20,000 words ( 55K), 32,000 
wo rcls (74K), 50,000wo rcls 

( 108K) and83,000 wo rcls 
( 180K). You can add your 

own worcls wit11 a single 
keystroke. And it 

works with all CP/M®, 
IBM Personal 

Compute~. and 
TRS-80® Model IIIli 

word processors. • 
How much docs 

the Rando m 
House 

ProofReader 
cost? Only S50.00. 

~ 
l 

Why do we selJ it 
for S50 when the 

others want 
up to S300? 

Don't ask us. Ask them. 

The Random House 
ProofReader $50 

..-65 
For o rders or info rmation, call 505· 28 1 · 1654. VISA, Master Card accepted. O r write Random 11ouse ProofReader, Uox 339 ·M , 

Tijeras, 1 ew Mexico 87059. Plc;c,c enclo~e 50 and ~p<:cify your computer model, disk size and memory. Dealer inquiries invited. 

• Ran~1m ltuu~c:.md the t luu.)CdC.)Il;O :uc rq;.~~tcrcd troK.k-nurk .. u(M;,Itld(ml I lou~ ln ... < I) \1 I.J ~ r~l"ilcrt'd lradcmar1.:: ufl'hgual Meooe<lln.h, ln< Tll'-ROt' a tradem;~ ,.lo.nfT~mh <:orpunu tun 
10M ;mc.l IBM f'cDonal Lompoccr arc rcs-s ttted lr<Kicm:~rb of lntc:m ;allon<~l llu''~ \ i l.d unt"'o ( urp l)u .. "CIUO:Ir) cuprnJ.;ht Q 198 2 R~odom Hou~. In<.· Pmgr.tm ;md ~d~crt l~l 

cvp) n ght 0 19KlAsptn~fW41rc, loc The TN..\ HOvc"l(Ml'cJu not "''l«e<oot <.urren 'pdhn~ 
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Program Listing 2 

5 CLEAR2888,14658 
7 M6$•"THIS STRING I S USED TO PASS THE TRANSMIT BUFFER INFORMATI 
ON FROM ASSEMBLY LANGUAGE TO THE BASIC MENU PROGRAM -- IT IS ENT 
ERED AS 238 DUMMY CHARACTERS I I XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx• 
19 CLS:INPUT"WPM";S:GOSUB579:CLS : K•PEEK(65313):POKE15989,K:S•K 0 
R 8:POKE15232,S :RS$•"599":R4 • 1536 :DEFUSR1•15282 : DEFUSR2•14653 
29 INPUT"YOUR CALL";CS$:CLS:GOSUB1229 : PRINT"MESSAGE t1";:PRINT@6 
6,"";:INPUTM1$:CLS:GOSUB1220:PRINT"t2";:PRINT@66,"";:INPUTM2$:CL 
S:GOSUB1228 : PRINT"t3";:PRINT@66,""; :INPUTM3$:CLS :GOSUB1220:PRINT 
"t4";:PRINT@66,"" ;: INPUTM4$ :CLS:GOSUB1220 :PRINT"t5"; 
30 PRINT@66,"";:INPUTM5$:CLS:POKE15985,5:POKE15986,32 
40 POKE16081,9:PRINT@256,"TRANSMIT MODE";:GOSUB680:POKE15987,4:P 
OKE15988,0:POKE15983,5:POKE15984,32 
58 K•USR2(0) 
68 K•PEEK(15989):POKE65313,K 
70 IF PEEK(16001)•10 GOT0758 
80 IF PEEK(16001 )•13 GOT0410 
90 GOSUB670:POKE15985,5 : POKF.15986,32 
100 PRINT@265,"MESSAGE MENU": PRINT:PRINT"CQ CAL L QTH RIG 

OVER NAME RST 73 QRM ANS 1 2 3 4 
5 TEST DELAY SPEED":INPUT" SELECT";A$ 

110 IFAS~"CQ" THEN XS~"CQ CQ CQ DE "+CS$+" K " :GOT0690 
120 IFA$="CALL" THEN X$•HC$+" "+HC$+" DE "+CS$+" ~N ":GOT0698 
130 IFA$• "QTH" THEN X$•"QTH QTil ENTER YOUR QTH HERE !":GOT0690 
140 IFA$• "RIG" THEN X$•"RIG HR 15 ENTER YOUR RIG HERE -":GOT0690 
1 50 IFA$•"0VER" THEN X$="BK TO U "+HC$+" DE "+CS$+" KN " : GOT0690 
160 IFA$•"NAME" THEN X$•"NAME IS ENTER YOUR NAME -" :GOT0690 
170 IFA$="RST" THEN X$•"RST RST "+RS $+" "+RS$+" - ":GOT0690 
180 IFA$~"7~" THEN X$• "73 TO U AND URS "+HN$+". HP TO WK U AGN S 
OON. DE "+CS$+" K ":GOT0690 
190 I FAS~"QRM" THEN X$•"QRM QRM PSE TRY AGN. DE "+CS$+" KN ":GOT 
0690 
200 IFA$• "1" THEN X$•Ml$:GOT0690 
219 IFA$•"2" THEN X$•M2$:GOT0690 
220 IFA$•"3" THEN X$•M3$:GOT0698 
238 IFA $•"4" THEN X$•M4$:GOT0690 
240 IFA$•"5" THEN X$•M5$:GOT0698 
259 IFA$="ANS" THEN X$•HC$+" DE "+CS$+" R R - OK ON L~ST XMIT "+ 
HN$+" - " :GOT0690 
270 IFA$•"SPEED" THEN GOSUB670:PRINT@256,"NEW WPM"; :lNPUTS : GOSUB 
570:GOSUB670:GOT040 
280 IFA$•"DELAY" THEN GOSUB670:PRINT@256,"NEW FILTER DELAY";:INP 
UTK:IFK <256 THEN POKE15242,K:GOSUB670:GOT04B ELSE PRINT"VALUE TO 
0 LARGE":FORK•1 TO 109:NEXTK:GOT0288 
290 IFA$•"TEST" GOT031B 
300 GOSUB678:GOT040 
319 X$•"":FORKK•1T030:FORJJ•1T05 
320 K•RND(47)+40:IFK•41 THEN K• 35 
330 IFK•42 THEN K•38 
340 IFK•43 THEN K• 40 
350 IFK >59 AND K<63 THEN GOT0320 
369 X$•X$+CHR$(K) 
370 NEXTJJ 
380 X$•X$+" " 
398 NEXTKK 
490 A$•"S":GOT0718 
410 CLS:PRINT@256,"RECEIVE MODE" : PRINT@B,"";:POKE15996,B 
420 K•USR1(0):CLS:K•PEEK(15982)-26 
430 M7$•LEFT$(M6$,K) 
449 INPUT"BUFFER NUMBER (1-5)";K:ON K GOT0450,460,470,489,499 
458 M1$• M7$:GOT0508 
460 M2$•M7$:GOT0500 
478 M3 $•M7 $:GOT0590 
489 M4$• M7$:GOT0590 
498 M5$•M7$ 
589 IFPEEK(16093) • 132 GOT0520 
519 HN$•"":FORK•132TO PEEK(16003):L•PEEK( 15872+K):HN$•HN$+CHR$(L 
):NEXTK:IF RIGHT$(HN$,1)•" "THEN K•LEN(HN$)-1:HN$•LEFT$(HN$,K) 
520 IFPEEK(l6015)•144 GOT0549 
539 HC$• "" : FORK • 144TO PEEK(16015) : L•PEEK(15872+K) :HC$=HC$+CHR$(L 
) : NEXTK : IF RIGHT$(HC$,1)•" " THEN K=LEN(HC$)-1:HC$•LEFT$(HC$,K) 
549 IFPEEK(16027)•156 GOT0569 
559 QT$•"":FORK•156TO PEEK(16927):L•PEEK(15872+K) :QT$•QT$+CHR$(L 
):NEXTK : IF RIGHT$(QT$,1)•" "THEN K• LEN(QT$)-1:QT$=LEFT$(QT$,K) 
560 CLS:POKE15985,5:POKE15986,32:GOT049 
578 IFS<7 . 4 THE~' S2 151l+31.25*(7.4-S) :GOT0660 
580 IFS <9.6 THEN S•ll5+15.9091*(9.6-S):GOT0660 
599 IFS <13 THEN S=85+8.8235*(13-S):GOT0669 
681! IFS<16.8 THEN S•65+5.2632* ( 16.8-~):GOT0669 
610 IFS <22 THEN S•59+2.8846*(22-S): GOT066 0 

.--See List of AdveriiStHS on Page 45 I 

L1stmg contmues 

SUPER 
U11U1Y 

PLUS S/E 
SPECIAL EDmON 

••••••• ••••••• ••••••• 
Th1s Spectal Llf'rutM l-.d•tton Pa<kage: w1ll bf: 1n l'ilgh 
demand as on!} 500 Copte';) """'' bt" rndde T hey .. ·il be 
numbered 1·500 and w.l be personally sogned by 111• 
author. Kim Watt YOUR name Wlll beem~dded lfl lhe 
PJogram as lilt-~r~l number The foiiO"A·•ng is induded 
w~h th1s SPECIAl U MITED PACKAGE· 

I I SUPER un un- PUIS S E ;n CMD F1le Form.ol 
Both MOO I and Ill •ersrons are 1ncluded. and you< 
NAME v.ill be the """al number Th.s w~l NOT be • 
p<ot"<:!ed diSk. and you may mak< as many BACKUPS 
as you WJsh The ser!id number is. NOT c haf'\Cjf"ab4t:• 

21 TWO attractrve SU · SE bmd~r>. 
Binde-r • 1 will 1ndude· 
Thr~ manuals m ~RGE forrnat t8 I 2 x II ) 

(a) SUPER unun- I Manual 
I bl INSIDER SUPER unUTY by Paul Wiener 

foreword by Kim Watt 
(c) SUPER unun- TECH Manual bj Kom Watt f, 

Pete C!m 
3) B 1nder •2 11.11 1nc lude THE SOURCL. COOl:. lor 

SUPER ttnLJn' PLUS 
Yes .the SOURCE COOf. to th1> '\AJ()R p<ograrn w1ll 
~ ava~abl~ to 500 programmNs This •s FULLY 
com~nted by t~ authof. Kwn V.1a tt. and ts d ma<:tunc 
language programmers dream come true~ Atter 
read1ng th1s. your mach.ne ~~~mgu<xje programmlng ~I 
should Increase trffllendously AA of K;m· s knowledge 
'"ONE tx>ok: AM at your dtspo5oal and for YOUR UM> • 

4) The hcense to USE Ktm Watfs sub roottnes 
...-.11 be granted to tho~ 500 r~rstered owners! Tht-se 
500 ONLY ..,..;II~ a~e to appty all of Kun·s rnagtc to 
Tl1EIR p<ogram~ No royalty fee necessary. In other 
W()(ds. IMPROVE YOOR PROGRAMS! Take K1m· s Ideas 
and expand on 111~! ~ has any1hOng EVER been 
done hkethos before. The.., 500 O NLY have the roght to 
use our sub--rout~s. This informat:ton is NO T bemg put 
., ll1e publk doma.n. We art allov.ing the,;, 500 to use 
our routones by buying our spec1al pacf<a9e. AU copy­
rights and trademarl<s M e retzuned by Breele QSD. Inc 

5) SU • SE 0s NOT ava11able I rom any dealer. but on~· 
d ire<:Uy through Bree,., QSD. Inc. Customers wOII be 
hand~ on a one-on-on~ basis. Confir~ Ofc.leors win 
be Pf~reg1stertd and a ~tching card must be returned 
by purchaser fOf full support hom Breeze QSD. Inc W~ 
'NiU know who each and ~Vff'f o~r IS. !K> full suppon. 
can be given We DO want you to s.gn and r~turn our 
registration card for this 5upport to commeoce. 
how~r. No ~xc~puons ~I be rnade 

6) Th1s 1S a very important step that 'Nt" are taking. dnd 
onty a se-IKt group can appreoate the value in a 
ptt<ka~ ~k~ th1s.. This IS NOT f<X the general mass 
market. It is a colle-ge edU<aUon in mach1ne language 
wntten by a recogniZed e<pert It IS SU • '" ( MD file 
form h is a ~censetouse Kim Watt's subl'ouhnes. h ISdn 
opportunity to va sUy unprovr. )'OUr product h I!' a 
collector.sltem. also. Lw-nlted.l~ Last but not le-ast 
it is expensi~. On the surfo!Ke onty. however. as this 
Pfoduct win make you an expen programmet if that 1s 
what you want You can litefalty write a DOS from 
study;ng t~ code! It will a lso make you a m ember ol an 
ehte group that ha:s M:ces.s to K1m· s kn~e and can 
USE 111at knowledge to YOOR benefot 

Source Code IS FULLY Commented 

Price for the Super OtlHty Plus­
Special Edition Is 

$500 
Availab'e later th1s year 

Cal or write for more information 
•c redit to Ktm Watt end Srten/ 050 must ~ gtwn 1n the 

~-:;' ~r~~ e-~";;'=r sub-routines uwd 

A Dit·ision of 8ree€e Q5D. Inc. 
11500 Stemmons Fwy .. Dallas. Texas 75229 
To order a~U toll free 1·800·S27·7432 
For product infonnation (214) 484·2976 
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ltecisiH kict~t-~ S.ftware 
OPERATIONS 
RESEARCH 
LP 
OYNAM 
NETVYORK 
PERT 
EOQ 
LOT SIZING 
FORECASTING 
DECIDE 

STATISTICAL 
PACKAGE 
REGRESS 
MULTI· REG 
MATRIX 
FUTURE 
FORECASTING 

MARI<O'V 
QUEUE 

SIMULATION 

ECOPAK 

FUTURE VAll£ 
ANNUITY 
EFFECTIVE 1 
DEPR 
SALVAGE 
NET PRESENT 

VALUE 

• Daisywheel GSB Electronics 
Printer II 126-11581. 

51589 Cherry Hill Mall 
• Line Printer VIII . s499 Cherry Hill , NJ 08002 

(26-11681 .... 492 

• "Profile" .. ...... 560 
(For Mod 111 26-15621 

"S I ' t" 575 • cr DSI ...... . 
!For Mod~ll 26-15831 

TOLL FREE 
800-257-5225 

in NJ 1609\ 779-8877 
TM:'rANDY CORP. 

MRP 
TRANSPORTATION 

DCF RATE OF 
RETURN NEW PRODUCT RELEASE FROM WINN & HARRISON 

TRS -ao· model I and Ill 

APPLE II 

THE CHECK RECORDING SYSTEM 
* MENU DRIVEN PROGRAMS USE SELF-~XPLANATORY SCREEN DISPLAYS 

16 K • I Disk Drive EASY DATA ENTRY AND FAST RECONCILIATION 
• mm1mum system requ•rement 

---$29.95 to 249.95---
o•scouNr• AVAILAill ()fill .. Ulll"'-1 0,_01111$ 

fOf' lnform1t fon · 

• 
* 

STORES OVER 3,000 CHECKS ON A SINGLE HODEL III DISKETTE 

CLASSIFY CHECKS WI TH UP TO 150 CLASSIFICATION CODES 

COHPLETE USER AND PROGRAHMER DOCUMENTATION 

DECISION SCIENCE SOFTWARE r . l 
865 Cutle Ridee Ro;ad 

• REQUIRES MODEL I OR MODEL II I, 48K . ONE DISK , PRINTER 

Austin , Teu s 78746 

( Sil ) 327 · 1463 -
,.394 VISA' 

$29.95 

The UPI serial pr inter interfaces allow an ASCII seria l prin ter 
to be con nected to the parallel prin ter port on TRS-80 
Models I, II and I ll. 

Software compatibility problems are totally eliminated because 
the TRS-80 " Th inks"that a paralle l printer has been attached . 
No mach ine la nguage driver needs to be loaded into high 
memory. VISACALC. SCRIPSIT, BASIC. FORTRA , etc al l 
work as if a para llel prin ter was in use. 

The UPI i nterfaces are completely se lf contamed and ready 
to use. A 34 conductor ca ble and connecto r plugs onto the 
para llel pnnter po rt of the M o d el I expanston i n terface o r 
on to the parallel printer port on the back of M odels II and 
Ill. A DB25 socke t mates wi th the cab le from your serial 
prmter. The UPI interlaces convert the para l lel output of the 
TRS-80 printer port into seria l data in both the RS232-C and 
20 MA. loop formats . 

BINARY DEVICES 
Formerly SPEEDWAY ELECTRONICS 
11560 TIMBER LAKE LA E 

O BLESVILLE, I 46060 
(317) 842-5020 ... 106 

TR 80 t!. t1 tr1demo1rk of hndy VISA MasterCard 
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VISA & MASTERCARD WELCOME WINN & HARRISON 
ADD $2.00 SHIP & HANDLE 
WV RESI DENTS ADD 5% S.T. 

24 1 N. HILLS OR. 
NORTH HILLS, WV 26101 

HONEY BACK GUARANTEE (304) 1..28-7098 
..- 488 

witch se lectable options include: 
• Lm efeed after Carri age Return 
• Handshake po larity (RS232-C) 
• u lls after Carr iage Return 
• 7 or 8 Data Bns per word 
• 1 o r 2 Stop Bits per word 
• Parity or no pari ty 
• ODD or EVE parity 

NEW VARIABLE BAUD RATE MODELS 
wu ch selectable fro m 110-9600 BAUD 

UPI-3VB for mo dels I or Ill 
UPI- 2VB for model I I 
UPI-JVB-6 for model I o r Ill w ith 6 ft. cable 
UPI-2VB-6 for model II with 6ft . cable 

$149.95 
$149.95 
$159.95 
$159.95 

Sh1pping and hand ling on U.S. o rders. $4.00 
90 day war ranty o n all i nterfaces, ten day return pr ivilege. 



Llstmg contmufff1 

621 IFS<27.2 THEN S•48+1.9231*(27.2-S) : GOT066B 
638 IFS <36 THEN 5• 38+1.1364*(36-S) :GOT0668 
648 IFS<54 THEN S•2B+. 5556*(54-S):GOT066B 
658 S•S3:GOT0648 
668 JJ•INT(S/256) : KK•S-JJ*256:POKE15979,JJ:POKE1598B,KK:K•2*S : JJ 
•INT(K/256):KK•K-JJ*256:POKE15233,JJ:POKE1S234,KK:K•6.S*S:JJ•INT 
(k/ 256) :KK•k-JJ*256:POKE1523S,JJ:POKE15236,KK : RETURN 
678 PRINT@256,STRINGS(25S," "):RETURN 
688 PRINT@8,STRING$(255 1 " "):PRINT@0,""; : RETURN 
698 GOSUB678:PRINT@256,X$:PRINT@4SB , "S•SEND MESSAGE ";CHR$(94); 
"•MENU";:INPUTA$:GOSUB68B 
780 IFAS•CHR$(94) GOT098 
710 IFAS•"S" THEN GOSUB670:PRINT@288 1 X$; : K•LEN(X$)+32:POKE15986, 
K:GOT041!1 
730 IF LEFTS(X$,3) • "RST" THEN RS$•A$:X$•"RST RST "+RS$+" "+RS$+" 

- " : GOT06 98 r 
748 GOSUB67B : GOT04B 
758 POKE15985,5:POKE15986,32 : GOSUB67B:PRINT@265,"UPDATE MENU":PR 
INT"C• ";HC$;:PRINT TAB(15)"N• ";HN$:PRINT"F• ";FQS;:PRINT TAB(1 
5)"X•START• ";TB$:PRINT"?• " ; OT$:PRINT"S•SAVE":INPUT"SELECT";X$ 
768 IFXS•"C" THEN GOSUB67B:PRINT@256,"CALL•";HC$:INPUT"ENTER HIS 

CALL";HC$:GOT07SB 
778 IFX$•"N" THEN GOSUB67B:PRINT@256,"NAME•";HN$:INPUT"ENTER HIS 

NAME";HN$:GOT07SI 
788 IFX$• "F" THEN GOSUB678:PRINT@256,"FREQ•";FQ$ : INPUT"ENTER THE 

FREQ";PQ$:GOT07SI 
791 IFX$•"X" THEN GOSUB671:PRINT@256,"START TIME•";TI$:INPUT"ENT 
ER THE START TIME";TI$:GOT0751 
BIB IFX$•"/" OR X$•"?" THEN GOSUB671:PRINT@256,"REMARKS•";OT$:IN 
PUT"ENTER REMARKS (QTH)";QT$:GOT075B 
811 IFX$•CHR$(94) GOT091 
838 IFX$<>"S" THEN GOSUB67B:GOT041 
841 GOSUB671:PRINT@256,"ENTER THE STOP TIME";:INPUTT1$:GOSUB671 
851 PRINT@265,"FILE MENU":PRINT"T•TAPE ALL FILES":PRINT"S•SAVE C 
URRENT FILE TO RAM":PRINT"V•VERIFY TAPE DATA":PRINT"R•REVIEW FIL 
ES":PRINT"Q•RETURN TO FILE DATA":INPUT"SELECT" ; X$ 
868 IFX$•"0" GOT075B 
871 IFXS•"T" GOT0921 
888 IFX$•"S" GOT0951 
891 IFXS•"V" GOT0988 
918 IPX$• "R" GOT01B58 
918 GOSUB678:GOT048 
921 GOSUB678 : PRINT@256,"SET CASSETTE TO RECORD":INPUT"PRESS ENTE 
R";A$:0PEN •o•,t-1,"FILE" 
931 FORKK•1536T03871:PRINT t-1,PEEK(KK):NEXT 
948 CLOSE t-1 : GOT0758 
958 XS•"<"+T8$+"\"+T1S+"\"+FOS+"\"+HC$+"\"+HN$+"\"+OT$+">":AL•3B 
71-R4 : LS•LEN(X$) : IFLS>AL THEN GOSUB678:PRINT@256,"NO ROOM LEFTI" 
: FORKK•1T03888:NEXTKK : GOT0758 
968 FORKK•1 TO LS:A$•MID$(X$ 1 KK,1):JJ• ASC(A$):POKE R4-1+KK,JJ:NE 
XTKK 
978 R4•R4+LS:HC$c"":HN$•"":0T$•"":TB$•T1$:RS$•"599" : GOT075B 
981 ON ERROR GOT0113B:GOSUB678:PRINT@256,"SET CASSETTE TO PLAY": 
INPUT"PRESS ENTER";A$ : 0PEN "I",t-1,"FILE" 
998 ON ERROR GOT01148:FORKK• 1536T03171:INPUT t-1,K:IFK<>PEEK(KK) 

THEN PRINT"ERROR" 
1118 NEXTKK:INPUT"CHECK COMPLETE PRESS ENTER";A$ 
1111 INPUT"CLEAR FILE (Y/N)";A$:IF A$•"Y" THEN R4•1536:PORKK• 153 
6 TO 3171 : POKE KK,8:NEXTKK 
1828 CLOSE t-1:GOT075B 
1831 PRINT"ERROR" : FORKK•1T03BII:NEXT:GOT0751 
1148 PRINT"ERROR" : NEXTKK 
1151 W2•1536 
1168 KK•8:FI$•"":F1$•"":P2$•"":F3$•"":F4$•"":F5$•"" 
1878 JJ•PEEK(W2):IFJJ•62 GOT01181 
1881 IFJJ•37 THEN KK•KK+1:GOT01161 
1898 IFJJ•61 GOT01161 
1118 IPKK•8 THEN FI$•F8$+CHR$(JJ) 
1118 IFKK• 1 THEN F1$•F1$+CHR$(JJ) 
1128 IPKK•2 THEN F2$•F2$+CHR$(JJ) 
1131 IPKK•J THEN F3$•P3$+CHR$(JJ) 
1141 IPKK•4 THEN F4$•F4$+CHR$(JJ) 
1151 IPKK•S THEN F5$•F5$+CHR$(JJ) 
1161 W2•W2+1:IFW2>R4 GOT075B 
1178 GOT01171 
1188 W2•W2+1:GOSUB671:PRINT@266,"FILE REVIEW" : PRINT"C•";F3$;:PRI 
NT TAB(1S) "N•";F4$:PRINT"F•";F2S;:PRINT TAB(15) "X•";F8$;" ";P1 
S:PRINT"?•";FS$ : INPUT"O•OUIT P•PROCEED";X$ 
1191 IPX$•"0" GOT07SB 
1218 IPXS•"P" GOT01B61 
1211 GOTOllBI 
1221 PRINT@32.STRING$(32,"-"):PRINT@256,STRING$(32,"-"):PRINT@I, 
"";:RETURN 
\231 END 

..-SH List of A<ltlorllsors on Psgo 451 

ntE MOST POWERRIL. FLEXJBU: 
DISK MAIUrotG SYSTEM FOR ntE TRS80 

•S(JPPORTS 65,000 I"'AMES" 
PowerMAIL is a highly sophisticated 

mass mailing sy~m designed to run 
under all of ~ 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 PowerMAIL program. The 
Power MAIL 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 desirab~. The program 
wiU also son the entire maximum file size 
and open up to 168 files simultaneously 
during the process. Author Kim Watt 

For MOD 1/111 ••• $99.95 

Hundreds of Satisfied 
Users •.• 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: 

cha,... -" P•nd-d print 
ch~ no. of c•••••" _..,... anch 
.,... ~F-llM tn •id-l•ne' 

Fedtures 
a CompetJblr .. th all curr~nt DOSs 11 or 110 
a Modir~ 1\ll -"""'' ol SCRIPSIT"-
a Allows ~ ol MOO I v~s.on on MOO II. 
a Allows MOO Ill _...,.. to~ BAC~ED UP lor yo<x 

ptOIIOdion. 
a Fi!H can ~ lolird. loaded. merged. or chained from 

t)w, Sc~s dor.ctory. 
a Scriplus s~s an ALPHABETIZED dore<:tory with 

FREE spac~ shown 
a "END" returns to DOS READY on stead ol r~booting. 
a Pnnl~ can ~ stopped for insertion of t~xt ex forms 

align""""L lnomod texl can ~ od~od pnot to 
rnumptoon ol printing. 

a Specifically ..nnm for t)w, MX-80 b<A .. n wock with 
any prin<~ that acc~ptS CHR$ code-s for conlro l. 

a OpbOnelly oc1ect inc feed oft"' carnage return 

A Division of Breeze/QSD. Inc. " 
378 

11 500 St~mmoos Fv.y .. Dallas. Texas 75229 
To on1er cal to8 free 1-800-527·7432 
For product information (2141 484·2976 
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REVIEW 

Pascal-80 
by J. B. Harrell, III 

P ascal-80 provides a serious version of the 
Pascal language to TRS-80 users. You might 
find its structured programming rewarding. 

**** 
Pascal- 80 
New Classics Software 
239 Fox Hill Road 
()enville, NJ 07834 
Models I and III , 48K RAM, I disk 
drive 
$99 disk 

Pascal-SO is not "j ust a nother com­
piler" but an honest a ttempt to provide 
TRS-80 users with a meaningful system 
for thi language. It i a monitor sys­
tem that provides an interface to the 
di k-file structure, a text edi tor, the 
Pa cal compile r, and the Pascal inter­
preter. T he system comes on a TDOS 
(tiny version of DOSPLUS) system 
disk in single-density, 35-track format 
fo r Model I users. 

Users are not limited to this o perat­
ing system; they can use Pascal-SO with 
any of the second-genera tion operating 
systems, such as NEW DOSSO. 

Operation 

The system is easy to operate; you 
type the command Pascal from the 
DOS-read y prompt and follow the dis­
played command menu . 

All the system functions of Pas­
cal-SO are available from the monitor, 
making it easy to save and load files, 
compile, execute, and edit source text 
from the monitor. 
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The compiler / editor ystem uses an 
in-memory text buffer with 23K of 
memo ry space that holds about 1,100 
lines of code. The amount of source 
code that can be stored increases with 
usc of text-compressio n techniques. 
Mr. Blank (one o f the program's modi­
fiers) has provided an Include compile­
time option that lets you as emble a 
library of routines on the disk and 
compile o nly those routines you need 
by including them in your source pro­
gram . This lets you crea te source pro­
grams o f a size limited o nly by your 
system's memory capacity. 

The in-memory compile feature also 
accounts for the compiler 's incredible 
speed. When timed on a Model I run­
ning at standard speed (1.77 MHz), I 
got compile rates averaging 1,000 lines 
per minute when listi ng to the video 
screen and 1,500 lines per minute using 
the NOLIST option. 

The system has some nice feat ures 
available from the monitor to aid the 
user: The W command lets you write 
the compiled P-code to disk in a named 
file, and the X command lets you exe­
cute this compiled code direc tly from 
disk . This allows you to compile 
lengthy programs once in the final ver­
sion and then run them directly with­
o ut compilation delays. In addition , 
when executing the compiled code 
from the disk, you gain a n additional 
9K of memory, as the who le system, 

except the P-code interpreter. is over­
layed by the compiled object code. 

Pascal- 80 Editor 

The Pa cal-80 ~yo;tern ha a full­
sc reen edi tor that you can invoke from 
the monitor. Text display on the video 
crecn in a moving window o f 15-line 

group . By pres. ing the break key. the 
editor command menu displays at the 
bottom of the ~crec n. 

The editor uses a b linking underline 
character (the normal cursor character) 
that moves by pressing the arrow keys. 
Unlike many text editors . each line is a 
separate entity and cannot be extended 
past 64 characters . The text lines are 
sto red in the text worhpacc o nly after 
pressing enter. This includes updating 
any changes made to the li ne after it is 
origi nally typed . A~ with a ll the keys, 
the arrow keys auto -repeat to move the 
cur o r a far a · you want. If you try to 
pas the upper o r lower boundaries of 
the video screen, it will scroll in that di­
rectio n for as long as you pres there­
spective arrow key. 

Cursor movement using 1 he a rrow 
keys is usually nondestruct ive; ho w­
ever, you can correct errors by back ­
spacing over them using shift, left 
arrow. O r, you can usc the text-over­
write mode and just type over the line. 
Remember, you must pre. s enter to 
save any line changes . 

The editor command menu gives a 
listing of the command for editing the 
ource program. Invoke each com­

mand by u ing the control key, shift, 
down arrow. This is a change from the 
original Pascal-SO that used break to 

preface all ediror command . Break 
now writes an editor command menu 
on the bottom line of the screen where 



it remains until you exit the editor or 
press clear . 

The workspace stores the text using 
a text-compression a lgorithm that en­
codes one or more blank spaces into 
one byte . This produces a significant 
file-size reduction, but this file format 
is not compatible with any text editor 
currently in use . The logical length of 
each line, including encoded blanks, is 
always 64 bytes and the individual lines 
are not separated by an end-of-line 
character (ODH) . Even though the re­
vised edito r available with Pascal-SO 
includes many of the necessary func­
tions to efficiently edit text , it is still 
convenient to use a full text editor in 
many cases . Mr . Blank has provided 
conversion programs to convert text 
files to ASCII files and vice-versa . 

Pascal- 80 Compiler 

The next major component in the 
Pascal-SO system is the compiler. This 
compiler generates a pseudo-code 
(commonly called a P-code) output in 
a one-pass compilation process. The 
P-code must be interpreted in order to 
be meaningful. The concept is based on 
compilers being able to operate on dif­
ferent machines and produce code that 
was tra nsportable from one installa­
tion to the next. The P -code generated 
by Pascal-SO is not true P-code, but a 
compressed output requiring less space. 

There a re six compiler options to di­
vert compiler output from the video 
screen to the line printer and to control 
information regarding the stack space, 
symbol table space, and actual code 
generated . The compiler output can be 
suppressed except for error messages. 
Two options allow all variables to be 
preset to zero upon allocation and per­
form a verify operation after disk file 
writes . 

The compiler implements a TRS-SO 
version of the standard Pascal with 
some limitations and extensions. The 
reference manual with Pascal-SO does 
no t describe the Pascal language and I 
suggest you buy Programming in Pas­
cal by Peter Grogono (Revised Edi­
tion, Reading, MA Addison-Wesley, 
1980) as a tutorial on the standard lan­
guage. The fo llowing standard Pascal 
functions are not currently implement­
ed in Pascal-SO: 
• Variant records, which record defi­
nitions that use the Case ... Of variant 
structure to define multiple structures 
on the same data record. 
• The With . .. Do statement. 
• Pointer variab\es, including-the New 
and Dispose statements. 
• File window (buffer) variables, in-

.-SH List o f Adver ttsers on Pa(J~ 45 1 

"I BOUGHT IT" 
liMy biggest loss 
of programming 
time using 
Snappware's 
EXTENDED BASIC 
is spent 
inserting 
my diskette." 
SCOTT ADAMS - PRES. OF ADVENTURE INTL. 
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MODEL 3* 
CHARACTERS 
for Model 1 * and LNW-80** 

Ki t inc ludes character genera­
tor with Model 3 l ike char­
acters and lower case letters 
with t rue descenders, software 
al lows access to specia l char­
acters in a manner ident ica l 
to Model 3 from BASIC. 
Two alternate character sets 
that are software selectab le in 
LNW and hardware selectab le 
in MODEL 1. 

KT-1 fo r LNW-80 ...... . .... . . 69.95 
KT -1 A fo r M odel 1 . ... 69 .95 
Assem bled & tested add 15.00 
RS232 Board pro vodes swotches and 
Baud Rate Generator for LNW-80 
BD-3 . . . . . . . 12.95 
Complex Sound Genera to r Board for 
any 80 
BD-5 15.95 

THE MAINE SOFTWARE LIBRARY 
P.O. BOX 197 
STANDISH, ME 04084 .- 196 

·MOdel 1 and Mooet 3 are proouc1s o t Rad•O Shacl.. 
· "LN W-80 •s <1 oroduc l or LNW qescarc h 

---TRS-eo· Model 111 / 1 --· 

'NOBOS™ I 
w - . 0 -· 

B e elc Opere tlng &pte rn 

woeos 1 '' • "'*"' c7Nen orestruct~.Wed orooram., BASte that 
provide~ ~ to o...., :JO utlity h.IM;6onrt <kR'IQ ~ or 
ectuel ~ 04 • Pf09Mt.. h1 unicJ.1e lllyout a1owt. you to devetoo 
VOU' oro-.,_.. witNn • ... orQWii1.1td envWonm.nt that provtc~M 

:=~~::"=::',:.~:on-~ow=· a. ~~0 ~:: 
with ov• n K ot ...Ooutr.t Wid system utilit--. "'-ggne ......,., 
tHs CW1 do lOt you prexu;ttvityt W080S I II not an acc.saory 
to y041 progarn. It actutily ~ 'fo..R orogr.ml 

• II wi1 edd I'I'IUitit,....nc:y S(M.MrC) to ,.. TM-10 

• M _.. ~ yovr - •bfte Wid .... ,OUfNftW "oun 
Of ............ ,....-iti.,. YbildJ "-'ctioM. 

• • ... ._... yo, .m.Ktwe YOUfi' OWN ~· 

-o,ce rou""• u••d H. rou· • ~~"•••r . , ,. 
•~totft•r p rop• m • tfltou t i rr 
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Tiny Pascal 

Tes1 o. Benchmark Tesl Pa cal-80 Disk Basic Fonran-IV P- ode Z80 

FOR / DO LOO P 0.503ms I . K72m~ 0.071nh 

2 1\ - 1.0 

3 I X = I 

4 1\ - A +- 1.0 

5 I X ~ IX " I 

6 IARRA Y(l) = 0 2. 743om 11. 142111\ 0 .066111\ 0 .45flom 0.21 Jon, 

7 J = ll: x l. 1.':137m> 6.04 1111\ 0 .582111.\ O.l:!Wm~ 0.5 17111\ 

8 A B xC ':1.979om 11.206111\ 5.l!6':1om. 

6.4Jllnh \ 1.686omx 

':1 POK E While Ou1 1 . 24~··· 7 .24>c-: 0 . 122\Cl' 1- 1.33,.:-: 0 . 70,tl" 

10 SET Whi1.: Ou1 9.47s<.'l.· 44 .53\<.'1." 17.75,Cl" 6. ':17w•· 

Tah/e I. /Jenchmark Ct~lllll<lri.\1111~ . Tlw !- 11r . . . Do lo11p !Jenchmark te~t 11"11\ tlllll'tl}or IO.(}(HI 

e.H'<"II t/1111.\ 11jthe ltlllfJ aile/ the tillll'~ cli~llla.n•c/ are the ao·erage mille.\ }11r '""' 1'.\"l'<"lltion oftlw 
IIIIIJI. l:.il<"h lljthf' /11'1/CI/11/IIfk t il Ill'.\ 1/l"l'l"((•t/ II/ lllil/i.H'<"IIIId.>. II lilt•:>.> otht"f"l\"1~1' 1/Uted. /-or each 

o) te~t~ l - 8. the Matementli~ted ll'a.> t11111•d jilf 10.(}()() <'XI'I"/11/UII.\ 11111 /-or. Ou loop a111ltl1<• 

l/1"1'1"1/}:C' 1'.\"el"ll tiunti llll' f or the .111/tl'lltellt i~ culclllatecl) mm t lw di/)1'1"1'11<"<' 111 <'.\"<'CIII/1111 tllll<' l ) or 

the 1-"ur . . . Do luop onth and withu11t the stutl'/111'111. The tf'~t~ 1\"l're rom 111 ~itl)!.l<'· a11d dollille­

f1ren~iun flouting-point aruhmf!tic II.\ i ll)!. Ha.>ic aml l ·ortrantu dt•momtrat<' the >JX'<'d d if./<'1"<'11<"<' 
111 the tn·11 unthmetic 1110de~ . Pu~cul-80 11.\1'.\ <ml•· til<' clollllle-preci.\1011 ( I -I d1pt1) nwde. 

The lime li, lctl i ~ fo r cxcculion of lh•· '> lalcm.:nl u'ing , inglc-prc,·i, ion floal ing puin l 
1alu(""· 
This mel hod cxcculcd ;o fas1 1ha1 i1 wa> ncct·,sa ry 10 lime I he <:xt'Cul ion of 1hc program 
for an a verage O\Cr 100 cxcnnions. 

eluding the Get and Put procedures. 
• The procedures Pack and Unpack 
(all structures are already based on al­
location on byte boundaries). 
• T he Page procedure (but Write 
(LP,CH R(I2)) is a good substitute) . 
• File structures (i.e., Array of File). 

Sets are limited to 256 members, and 
if numeric, the set members must be in 
the range of 0- 255. The identifier of a 
procedure or a function cannot be 
passed as a parameter to another pro-

cedure or function. No expression 
passed as a value parameter can exceed 
510 bytes unless passed as a V AR pa­
rameter. Integer variables used to ref­
erence array elements in a record must 
be global var iables. Local variables 
will not work. 

The character [ can be replaced with 
(.and ) replaced with .) on the M odell. 
The Model III has these characters and 
generates them on the display. Even 
though the Model I user will see the 



characters as up arrow and left arrow 
respectively, these characters will still 
compile and print correctly. Spaces are 
significant in some isolated Pascal-80 
situations where they would not be sig­
nificant in standard Pascal. Mr. Blank 
is currently working on a release to im­
plement these features . 

Many extensions have been added to 
this newer version of Pascal-80 and are 
listed below. 
• Arrays of characters can now be 
printed with a single statement. 
• The Read and Write procedures can 
now be used with nontext files in place 
of the Get and Put procedures. 
• When using string constants in as­
signment statements and in compari­
sons with character arrays, the con­
stant on the right can be shorter than 
the item on the left and will be padded 
with blanks as necessary . If String is 
type ARRA Y[l .. 10) OF CHAR then 
STRING: = 'NAME' is valid and 
STRING>'NA' is True. (The right ar­
gument must have at least two charac­
ters to be a string and not a CHAR.) 
• PROC and FUNC are abbrevia­
tions for the keywords procedure and 
function . 
• Predefined constants are MINI NT 
(- 32,768), MAXINT (32,767), PI , 
true, and false. 
• Real variables have 14 digits of pre­
cision and occupy eight bytes. The data 
type REAL6 is provided if this much 
significance is not needed and occupies 
four bytes . You save no time as all cal­
culations are done in double precision . 
REAL6 variables cannot be passed to a 
procedure or function as a value pa­
rameter unless they are members of an 
array or record. 
• No files need be declared in the pro­
gram header . In addition, the program 
name is optional. There are three de­
fault files (INPUT, OUTPUT, LP) 
that are declared as File of Text. 

The following procedures have been 
added to the standard Pascal proce­
dures/ functions: 
• Call (address, value)-a type integer 
function that places the eight-bit value 
in the A register and calls the routine 
located at address. The eight-bit value 
in the A register on return is the func­
tion value . 
• Close-closes disk files 
• CLS-clears the screen 
• EX (real-expression)-a type integer 
function that returns the exponent val­
ue of the real-expression. 
• FP (real-expression)-a type real 
function that returns the mantissa of the 
real-expression as its function value. 
• INKEY -a function returning the 
..-SH List of Adv•rtisers on Page 451 
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value of the keyboard at the call in 
CHAR format. This function is identi­
cal to the Basic lNKEY$ function. 
• MEM-an integer function that re­
turns a value corresponding to the 
amount of memory remaining. 
• PEEK (address)-an integer func­
tion that returns the eight-bit value 
from memory at address. 
• POKE (address, value)- normally, 
this is a procedure to place the eight-bit 
value at the address specified; how­
ever , the procedure has been extended. 
The address and value parameters are 
interpreted as the x and y coordinates 
of the graphic pixel, and if address is in 
the range of 0- 127, then a Set opera­
tion is performed . If address ranges 
from 12S-255, then a Reset is per­
formed , and if address is in the range 
of 256 to 3S3 , then a Point is per­
formed with the result left in location 
2145S that can be accessed with a 
PEEK (0 if the point is off and nonzero 
otherwise). 
• Seek (expression ,file name)-posi­
tions the specified file name to the rec­
ord in the file pointed to by the integer 
value of expression. 

A compile-time function is recog­
nized to let you include source code 
from a disk file in the program current-
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ly being compiled. This is done by plac­
ing the compiler command (•$ file 
name *) in the source program where 
the included code is to be inserted from 
the disk. This is a powerful addition to 
the original Pascal-SO. The Case state­
ment has two extensions from standard 
Pascal. An optional Else clause will be 
executed if no other case condition is 
satisfied , and if no satisfied case condi­
tion and no Else clause exjsts, execu­
tion passes to the next statement with­
out generating an error message. 

Both integer and real values are dis­
played using the same format descrip­
tors, for example, Write (expression: 
fieldwidth:digits). A field width of 
zero produces a display in the default 
format for the displayed expression 
type. Similarly, a field width of - I 
produces the display of the expression 
in scientific notation. 

In addition to the functions specified 
as part of the standard Pascal language 
and the extensions just covered, Mr. 
Blank has added the functions for ran­
dom numbers. The Basic functions of 
RND(O) and RND(number) are coded 
in Pascal to provide linkage to the run­
time package and are stored on the sys­
tem disk so they can be included in any 
program. The POKE command ac-

cesses the graphic capability of the 
TRS-SO. 

Pascal-80 provides an additional 
source-code procedure (GOTOXY) on 
disk to let you position the video sys­
tem cursor to any screen location. The 
call GOT OX Y (horizontal-pos, verti­
cal-pos) specifies the cursor's location. 

Additional Features 

The Pascal-SO master disk contains 
the compiler system and several o ther 
files. These files contain the Pascal 
source code for graphics, random­
number, and GOTOXY linkages, plus 
several demonstration Pascal pro­
grams. Each program is designed to il­
lustrate a feature of the Pascal 
language. 

In addition to the demonstration 
programs, there are two utilities to 
convert Pascal-SO text files to ASCII 
character files (ASC II / CMD) and to 
convert from character format files to 
tex t format (T EXT / C M D). The 
ASCII files can be used with almost 
any word processor. I have had no 
problem using Newscript to read the 
files, but Electric Pencil needs a OOH 
byte at the current end-of-file prior to 
reading it with Pencil. 

The two remaining fi les (AU ­
THOR / SRC and AUTH C ODE/ 
CMD) allow you to write an applica­
tion program in Pascal, compile it and 
sell it as a CMD file that executes 
directly from the d isk operating system 
command level. New Classics So ft ware 
grants a license to original registered 
owners of Pascal-SO to distribute pro­
grams compiled by Pascal-SO, provid­
ed you meet the requirements specified 
in the user's manual. A minimal pro­
gram (BEG IN END.) compiled and 
converted to a CMD file requires nine 
granules o f disk space due to the 
P-code's interpreter . 

Pascal-80's Performance 

I performed benchmark compari­
sons using similar programs written in 
Pascal-SO, Disk Basic, and Fortran. 
Table I reports the results o f the com­
parisons. The first eight tests were con­
ducted using a simple For-loop exe­
cuted 10,000 times. After determining 
the time for the For-loop, the times 
for each of the remainjng tests were 
calculated. Test number 9 is a simple 
For-loop to white out the video 
screen by POKEing the value 191 
(BFH) from locations 15360 to 16383. 
Test number 10 is a nested For-loop 
to white out the video screen by use of 
the Set(x,y) command. 

Pascal-80's performance is out -



standing considering the interpretive 
nature of its execution. From observ­
ing the data in test 8 (and similar data 
for the computation A= B +C), it is 
obvious that the 14-digit precision of 
Pascal-80's floating-point arithmetic 
can make the program almost as slow 
as an identical Basic program if using 
extensive floating-point arithmetic. 
However, the converse statement that 
single-precision Basic can run faster is 
not necessarily true and you 'II have to 
use many floating-point calculations to 
overcome the strength of the compiled 
source program. 

The data in tests two and four show 
that the Basic times are only slightly 
different and both single- and double­
precision calculations are significantly 
slower than the corresponding double­
precision statement executed in Pas­
cal-80. This is because Basic must 
interpret each component of each 
statement every time it is executed and 
each constant must be converted from 
character format to binary every time 
encountered. Basic is spending most of 
its time in the conversion routines. 

The initial benchmark comparison 
yielded a surprise when test 10 was 
timed. Pascal-80 was slower than Basic 
for the screen white-out using the Set 
command. This was due to the addi­
tion of the graphics commands as an 
afterthought and the use of Pascal-80 
as a software linkage to these high-per­
formance routines. I immediately re­
ceived an upgraded system implement­
ing these commands as a special option 
of the POKE statement. 

The comparison to Tiny Pascal was 
included to demonstrate that the far 
more complex implementation of Pas­
cal-SO does not suffer from a slow­
down caused by size growth . Remem­
ber, Tiny Pascal is only a very limited 
subset of the total language. 

Conclusion 

I have tried to portray Pascal-80 as 
the first real attempt to provide useful 
implementation ofTRS-80 Pascal for a 
reasonable price. You should be using 
a Z80 compiler such as Fortran if speed 
is your major objective. But if ease in 
programming using this well-struc­
tured language is your objective, then 
Pascal-80 is perfect. 

The ability to write, edit, compile, 
and debug your program in a friendly, 
interactive environment is a great in­
structional tool. • 

John Harrell can be reached ar 30 
Keklico Court West, Charleston, SC 
29408 . 
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TUTORIAL 

TRS-80 Tongues 
by Robert Nicholas and Philip Martel 

Can't decide which language to use? Here's a 
simple temperature conversion program in six: 
Basic, Fortran, Cobol, Pascal, APL, and Forth. 

Why buy another language when you 
already have Basic in your TRS-80? It 
all d~nds on what you want your pro­
grams to do. Let's consider six lan­
guages from the perspective of one sim­
ple problem-a Fahrenheit-to-Celsius 
conversion . The examples will give you 
a feel for the languages' similarities and 
differences. 

Basic 
Nearly every home computer comes 

with Basic (beginners' all-purpose sym-

bolic instruction code) built-in . The av­
erage newcomer to computing can sit 
down with an introductory manual and 
begin writing simple programs in Basic 
within a few hours. Power! 

Basic is rather forgiving, and more or 
less conversational. While the more 
powerful commands of a modern ex­
tended Basic appear strange, the core 
commands of the language are everyday 
words: GOTO, Return, If, Then, Else, 
And, Or, Let, Input, Print , Random , 
Read, Write, Run, Stop, New, + , -, • 

11 REM BASIC PROGRAM TO CONVERT FAHRENHEIT TO CELSIUS 
21 REM BOB NICHOLAS 
38 REM ENTERING A VALUE OF -9999.99 ENDS THE PROGRAM 
U CLS 
51 PRINT@ 256, "DEGREES FAHRENHEIT "1 
61 INPUT F 
78 IF F • -9999,99 THEN END 
88 CLS 
91 C • (F - 32) * 5/ 9 
111 PRINT@ 384, FJ • DEGREES FAHRENHEIT • "1 C1 • DEGREES 
CELSIUS" 
118 GOTO 58 

Program Listing I. Basic Version 
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(multiply), and I (divide). 
For instance, look at Program List­

ing 1. This routine accepts a temper­
ature in Fahrenheit degrees and con­
verts it to Celsius via the formula C = 
5/ 9 (F - 32). 

The first three program lines are re­
mark statements, indicated by the Basic 
command REM. The programmer uses 
these lines as notes-they don' t mean 
anything to the computer. 

The CLS in line 40 tells the computer 
to clear the screen. 

Line 50 tells the computer to print the 
phrase " Degrees Fahrenheit" at posi­
tion 256 on the screen. (The TRS-80 has 
1,024 positions on the screen, broken 
down into 16 lines of 64 characters.) 

Line 60 waits for you to enter the de­
grees in Fahrenheit you want converted 
to Celsius. Your entry will be stored in 
the computer as the variable F. 

Line 70 provides a means of escaping 
the program. If you enter the number 
-9999.99, the program ends. If the 
value of F is anything other than 
-9999.99, the program continues with 
line 80, which clears the screen again. 

TheKeyBox 

Modell or Ill 
Programming Languages 



Line 90 calculates the Celsius equiva­
lent to F. 

Now line 100 prints your value and 
the Celsius value on the screen at posi­
tion 384. Line 110 tells the computer to 
go to line 50, where the program asks 
you for another Fahrenheit value to 
convert. 

You can enter whole numbers, deci­
mal numbers, and positive and negative 
numbers into this program. All we said 
was Input F- we didn' t have to specify 
that F could be either positive or nega­
tive, or how many decimal places we 
were going to use. Well, that's not true 
of all computer languages. 

Fortran 

Fortran, an acronym for formula 
translation, is similar to Basic. How­
ever, the input and output from Fortran 
generally require Format statements 
(something like Basic's Print Using). In 
addition, while Basic is usually inter­
preted, Fortran is almost always com­
piled. A compiled program runs faster 
than one that is interpreted. 

Lines 100 and 200 (see Listing 2) start 
with a C. They are comments-remarks. 

Lines 300 and 400 display "Type in 
Fahrenheit Value" on the screen. The 
first column holds Editor line numbers, 
not used by the Fortran program. To 
the right are Fortran line numbers, and 
they may be referred to in the program. 
Line 300 says write to the screen (logical 
unit number- LUNl) what's in line 15. 
Line 400 gives directions to skip a line 
(/), write the text in single quotes, and 
skip another line. 

Lines 500 and 700 cause the program 
to read the value F from the key­
board (which is also referred to by 
the LUN 1) in a format (F l5.0) that 
allows, but does not require, a deci­
mal point. Line 600 goes to line 40 ifF 
is less than (.LT.}-500. It could have 
been put after line 700, but we wanted 
to show the format statement separated 
from the 1/0 statement. 

One style of Fortran programming 
places all format statements at the end 
of the program. This is useful if a par­
ticular format is used many times; it can 
be written once and found easily. 

Line 800 is the actual computation . 
Notice the decimal points. The distinc­
tion between integers and real numbers 
is much stronger in Fortran than in Ba­
sic. If you want a constant treated as a 
real number, you have to put in the dec­
imal point. 

Real numbers, as a computer thinks 
of them, are numbers that can have 
fractional parts. Integers do not have 
fractional parts. In Basic, if you want to 
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11811111 c 
""2IJIJ c 
"" 3118 111 
111141111 15 
IJIJ5IJIJ 
IJIJ6IJIJ 

PROGRAM TO CONVERT FAHRENHEIT TO CELSIUS 
BY PHIL MARTEL 

WRITE(l,l5) 
FORMAT( / ' TYPE IN TiiE FAHRENHEIT VALUE'/) 
READ(l,29) !' 
IF (F .LT. -500.) GOTO 200 
FORMAT(Fl5.e ) 
C~5./9 .*(F-32.) 
WRITE(l,38)F,C 

u 7U 2 e 
usee 
IJIJ9811 
111111111 311 
1111811 
IJ12IJIJ 
1113ee 2ell 
II 141111 

FORMAT(1X,G10.3,' DEGREES FAHRENHEIT IS 1 

1 ,Gl1J.3,' DEGREES CELS I US ') 
GOTO 10 
STOP DONF. 
END 

Program I isum: 2. ,.ortron ~<'~ion 

e11111118 IDENTIFICATION DIVISION. 
111e1111 PROGRAM-ID, FAHRENHEIT. 
e111128 AUTHOR. BOB NICHOLAS, 

---------------~ 

1111138***************************************************•• 
111141* THIS PROGRAM ACCEPTS A TEMPERATURE IN FAHRENHEIT * 
1118151* DEGREES FROM -9999.98 TO 9999.99 AND CONVERTS IT * 
111161* TO CELSIUS DEGREES. * 
1111171* A VALUE OF -9999,99 ENDS THE PROGRAM . * 
lle11188***************************************************** 
011111911 

ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 

u e 2u 
e882111 
e882211 
Ue23e 
eee2411 

SOURCE-COMPUTER. TRSBII-I. 
OBJECT-COMPUTER. TRS88-I. 

SECTION. 
eeii251J DATA DIVISION. 
e8112611 WORKING-STORAGE 
111111278 77 FAHRENHEIT 
811112811 77 CELSIUS 
111111298 77 QUP.STION 
1111113811 77 ANSWER 

PIC S9(4)V99. 
PIC S9(4 )V99. 
PIC ZZZ9.99- . 
PIC ZZZ9.99-. 

PROCEDURE DIVISION. 
18-MAINLINE, 

DISPI.AY • • ERASE. 

IJIJIJ3111 
111183211 
IIIJIJ3311 
1111113411 
1111358 
-9999.99. 
81183611 
IJIJ8378 
181388 
11811398 
U84IJII 
IIIJII411J 
IJIJII421J 
IJIIIJ4 38 
11114411 
11111458 
IJIJII468 
IJIJII478 
11884811 END 

PERFORM 28-CONVERSION UNTIL FAHRENHEIT 

STOP RUN. 

28-CONVERSION. 
DISPLAY •DEGREES FAHRENHEIT• LINE 5 POSITION 2. 
ACCEPT FAHRENHEIT LINE 5 POSITION 28 

SIZE 8 PROMPT CONVERT. 
COMPUTE CELSIUS • FAHRENHEIT - 32) * 5 / 9 , 
MOVE FAHRENHEIT TO QUESTION. 
MOVE CELSIUS TO ANSWER. 
DISPI.AY QUESTION LINE 117 POSITION 82 ERASE, 

• DEGREES FAHRENHEIT = •, 
ANSWER, • DEGREES CELSIUS•. 

PROGRAM. 

Program Listing 3. Cobol Ve~irm 

usc integers you have to use DEFINT or 
place a OJo after the variable name. In 
Fortran, a variable that starts with the 
letters I through Nor a number without 
a decimal point is assumed to be an 
integer. 

Line 900 outputs the Fahrenheit and 
Celsius values. Line I <XX> is the Format 
statement for line 900. The 1 X specifies 
that the first character is a blank. This is 
needed because the first character out­
put is a printer control character. Cer­
tain non blanks can produce odd results. 
The Gl0.3 outputs a number with lO 
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spare; allocated, up to three of which 
are after the decimal point . 

Line 1100 is a continuation of line 
l<XX>. The & in column 6 indicates a 
continued line. Anything but a 1ero or 
blank will do. 

Line 1300 stops execution of the pro­
gram, prints Stop Done and returns to 
DOS. Line 1400 tells the compiler to 
stop. Unlike Basic, where an End state­
ment can occur anywhere, in fortran an 
End must only be the la~t statement in 
the program. 

Cobol 

Cobol (common business-oriented 
language) programs tend to be lengthy. 
The language demands a certain amount 
of tructure-every Cobol program (see 
Li~ting 3) comist of four blocks re­
fern'C.! to as divisiom. These are: ldenti­
ficati L1n division (lines 100- 180); Envi­
ronment division (lines 200-230); Data 
divic;ion Oines 250-300); and Procedure 
divic;ion (lines 320-480). 

The lJentification division indicates 
the name of the program (line I 10) and 
the author (line 120). You can also indi­
c::~t e rhe date the program was written 
and : he date it "a' compiled . Generally, 
tht· nnly rhing required by Cobol is the 
Program ID. fach of these lines is re­
ferred to a\ a ' 'paragraph." 

1 inc<; ! 30 180 arc remarks, indicated 
to the editor by an a3tcrisk in the first 
column follo\\ing the line number. As 
m Fortran, th.: line number. are for 
t'ditin~ purpo r only. Notice also that 
'!nc (o;cntcnce<;) end in periods. 

nw fn\ tronment division is broken 
dnwn tnto <,et·t ion~ . The Configuration 
~ecuon •~ brokt~n down into two para­
graph rhat record the source computer 
(the computer on which the program is 
to be compiled) and the object comput­
er (the t·omputer 0 11 whkh the program 
\ \Ill bt.· runl In addition . if the program 
..:ont atns an} files to be proce sed, they 
must be spelled out in t~c Input / Output 
~ection . 

The Data dt\ i~ton is broken down in­
to thrre po~ ible -;ections: File section, 
\\'orkmg-~tor .1ge 'iection and Linkage 
'IX:tton . Only the Working- torage sec­
tion appear' m thi" program. Every var­
iable u\ed in thr execution of the pro­
gram muc;t be c;pecifically mentioned in 
one of these three sections. If the vari­
able i~ one of the fields in a file, it would 
apfX'ar in the File section . If it is a non­
file 'ariahle used in the process of exe­
cuting the program, it would be in the 
Working-~torage section . And if this 
were a subroutine called from another 
computer program, the variables being 
passed back and forth would have to be 
in the Linkage section. 

Thi 'i may seem tedious compared to 
the convenience of Basic, but it provides 
the programmer far greater control over 
the information being processed. Addi­
tionally, whereas Basic variables can be 
two characters long and Fortran vari­
ables can be six, Cobol variables can be 
up to 30 characters long. This makes 
reading and editing Cobol programs 
easier . 

In this program, we have four vari­
ables defined in the Working-storage 
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(* 19*) (* FAHRENHEIT TO CELSIUS CONVERSION IN TINY PASCAL 
*) 
(* 29*) (* BY PHIL MARTEL *) 
(* 3B*)VAR F,C,CINT,CFRAC,FLAG : INTEGER; 
(* 4B*)BEGIN 
(* 59*) FLAG :c 1; 
(* 69*) WHILE FLAG •1 DO 
(* 79*) BEGIN 
(* 89*) WRITE('TEMPERATURE IN FAHRENHEIT'); 
(* 99*) READ(FI); 
(* 199*) IF F<• -589 THEN FLAG :• 8 
(* 119*) ELSE BEGIN 
(* 129*) C :• (F-32)*5; 
(* 138*) CINT := C DIV 9; 
(* 148*) CFRAC :=(ABS(C) MOD 9)*18 DIV 9; 
(* 159*) WRITE(Ft,'DEGREES FAHRENHEIT IS 
',CINTI,'.',CFRACI, 
(* 169*) 'DEGREES CELSIUS',13); 
(* 179*) END (* FOR THE CASE WHERE F > -599 *) 
(* 189*) END (* OF THE WHILE LOOP *) 
(* 199*)END. 

Program Listmg 4. Pasral Version 

8: CLS 
1 : • 28 31 

9: FTOC 
1: CLS 
2: BEGIN :'ENTER DEGREES FAHRENHEIT'; 
3: F-q 
4: CLS 
5: c- (F - 32) X 5 \ 9 
6: F ;'DEGREES FAHRENHEIT • ';C; 'DEGREES CELSIUS' 
7: --BEGIN 

Program Listing 5. APL Version 

section: Fahrenheit, Celsius, Question, 
and Answer. The 77 in front of them is 
a level number. The 77level can appear 
in either the Working-storage or Link­
age sections. It is used for variables that 
are not subdivided. Subdivision is one 
of the main advantages of Cobol. It 
provides the programmer with easy ref­
erence to a variable and to any prede­
fined subsections of it. A subdivision is 
shown by a 01 level number with sub­
levels. For instance: 

01 NAME. 
03 LAST-NAME 
03 FI RST- AME 
03 1NITIAL 

PIC X(1 5). 
PIC X(1 2). 
PIC X( I). 

This gives us a 28-character field 
called Name, a 15-character field called 
Last Name, a 12-character First Name 
and a one-character middle Initial. The 
X( 15) specifies a field that will accept all 
keyboard characters. A( ) is used to 
specify alphabetic characters only, 
while 9() specifies numeric only. 

Fahrenheit has a picture of S9(4)V99. 
The S means the value can be negative. 
If theSis left off, - 25 and 25 both be­
come positive 25. The 9(4) means that 
up to four digits may follow . Vis an as-
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sumed decimal point. And the 99 allows 
up to two digits following the decimal 
point. The result is that Fahrenheit must 
be between - 9999.99 and 9999.99. If 
you enter 25, the V assumed decimal 
point will convert it to 25.00. 

Celsius has a similar picture. Fahren­
heit and Celsius must have assumed 
decimal points (the V) because they are 
used in calculations. However, when we 
want to show these values on the screen 
or on paper, we have to include the deci­
mal point in the picture. Hence, we have 
two new variables. 

Question will be used in printing the 
value entered for Fahrenheit. The pic­
ture clause is ZZZ9.99-. The Zs sup­
press leading zeros in the answer so that 
<XX>3.45 appears as 3.45. The dash 
means that we will have any negative 
sign printed after the number (3.45- ). 

Answer has a similar picture and is 
used in printing the value of Celsius on 
the screen. All these pictures are the 
equivalent of the Format statements in 
Fortran. 

It is not at all unusual for the Data 
division to be the longest part of a Co­
bol program. Every variable used has to 
be carefully and explicitly defined. 

Suppose we want to express the 

equivalent of our Cobol line 270 
FAHRENHEIT PIC S9(4)V99 in Ba­
sic. This would require the following 
additions to our Basic program follow­
ing line 60 INPUT F: 

61 IF F < -W99.99 OR 
F > W99.99 THEN GOTO (I) 
62 LET X = I !'IT (X • 100) I 100 

Line 61 assures us that F is within the 
proper range. Lines 62 and 63 detect if 
there are more than two digits following 
the decimal point. If there are, they get 
knocked off. And even this doesn't fin­
ish the task. Remember that if we enter 
25 for the value of Fahrenheit, we will 
get 25.00. The Basic program would 
still print plain old 25. If we wanted the 
decimal format , we would have to use a 
Print Using statement in Basic. So if 
you are looking for this type of control 
in a business or commercial application, 
Cobol is by far preferable to Basic. 

And finally, on to the Procedure divi­
sion-the part of the program that actu­
ally docs something. The Procedure di­
vision is broken down into paragraphs. 
This program contains two paragraphs 
in this division: 10-MAINLINE and 
20-CONVERSION. All line in a para­
graph must be indented at least four 
spaces. Funher indentation (such as 
lines 410, 460, and 470) is optional and 
strongly recommended. 

While Cobol is a fairly standardized 
language, those commands relating to 
screen output tend to vary from com­
puter to computer and compiler to com­
piler. As a result , some references with­
in the Procedure division detract from 
the normal high degree of readability of 
the language. For instance, line 340 
DlSPLA Y ' " 'ERASE is the equivalent 
of CLS in Basic- it clears the screen. 

If you glance through the rest of the 
Procedure division, you will notice 
there are no GOTOs even though they 
arc available in Cobol. Good Cobol 
tends to be GOTOless programming. 
The program is written as a series of 
modules organized into paragraphs or 
sections made up of paragraphs. When 
you need to use a given module, you 
perform it, as in line 350. 

PERFORM 20-CONVERSION 
UI'ITIL FAHRENHEIT = -W99.99. 

Paragraph 20-Conversion will run 
continually (like a subroutine) until we 
enter - 9999.99 as the value of Fahren­
heit . Then execution drops to line 360, 
and the program stops. Note that in Co­
bol we perform or GOTO paragraphs 
rather than line numbers as in Basic. Big 



* FREE SHIPPING 
WITHIN CONTINENTAL 48 STATES 

You place your order and it arrives when expected. " What do 
you know, they did ship that day'" You open your package and 

SURPRISE. tt's what you ordered, not last year's version six times re­
moved. " Wait a minute, I must have paid full retail to get this kind of 

service. H'mm, that 's not it. These prices are among the lowest. What's 
the ca tch? I've got tt' They charged me large shipping and handling charges. 

No, not that etther. It says here 'Free shtppmg within the Continental 48 States 
vta UPS ground.' Only the differential is charged for UPS Blue or 1st Class. Now 

I've got tt, tt's only a dream!"" 

At M1cro Images your dreams become reality! How do we do 1t? S1mple, we tell the truth. If 
the item you order is not 10 stock - we tell you. If we can't sh1p that day - we tell you. 

Which version? We tell you. Why are we tell ing you this? The answer IS easy. Th1s is what we 
do best and what separates us from the competition, AND WE WANT YOU TO KNOW. 

LAZYWRITER 
Latest Version Mod IIIII 5159.95 

See Below FOI' New Opt100s 

MAXI MANAGER 
Manager with Util ity · $119.95 

Maxi Utility Only· $44.95 

SUPERUTILITY + 
Mod VIII · L1m1 ted T1me Onlv-546.95 

SEE NEW BOOK BELOW 

MZAL- Ver. 2 
Mdll or Ill - $134.95 

MAXI CRAS LDOS s.1 G EAP . $42.95 
Mdl l/111 - $84.95 

MAIL S84.95 STAT S179.95 
MDL I or Ill - $114.95 with Dot Writer · $69.95 

NEW SCRIPT · 7.0· $114.95 
with Mailing Label Opt. ·$124.95 
Mailing label Opt. Only . $27.95 

New Random House Version 
Proofreader by Aspen Mod 11111 $49.00 
Proof-Edit by Aspen Mod ~ 111 $25.00 
Grammatik by Aspen . Mod L111 S49.po 

SPECIAL . .. All 3 FOR ONLY $110.00 

MULTI DOS . S74.95 
Specify Mdl Ill or Mdl I 

Single or Double Density 

LNW-Doubler 5/8 S205.95 RIBBONS 
Includes Dosplus 3.40 

ZIP BOX RELOADS v, Dz. Oz. 
Epson MX 70180-20 Yds ... 24.00 42.00 
Epson MX 100-30 Yds ..... 30.00 52.00 
LP·Ifl lfiV-16 Yds .......... 18.00 32.00 
Centromcs 73017371739 

lYNX auto d1aUanswer Mod IIIII $239.95 
and 779-16 Yds ......... 18.00 32.00 

All ZIP eOXES ate onomdually sealed black nylon 
and reQutre no rewtnchng 

BOOKS 
Disk + Other Mystenes - IJG .... $20.95 
Basic Decoded IJG . . . ...... $27.95 
Custom TRS-80 - IJG ............ S27.95 
Basic Faster & Better IJG .. $27.95 
Mdl llf16 V1S1calc - w c Bto.m .... . $16.95 
Mdll/111 V1sicalc - w e Bto .. n .. . .. $16.95 
Copynght Kit. . . . . . . . . . . . ...... $11 .95 
lns1de Suoerut1litv Plus . . . . . . $17.95 

TO ORDER 

CALL OR 
WRITE TO: 

MICRO IMAGES 
146-03 25th Road 

Flushing, N .Y. 11354 
(212) 445-7124 .- 157 

PHONE HOURS: 
Mon.-Fri. 

10 AM·9 PM 
Sat. 

10AM-5 PM 

coe<lol cards a1 lhese low ptoces Add S2 00 on all COO Ofde<S Ce<hloed Clo/MOICOO 
ommed<alely Please a lOW 2 weeks IOf personal ciWlcks FOf exira last _..ICe 
)'OUr COO order Free shopporl(l wolhon Conhnental .a slaUts VIA UPS ground FO< 

Ha<Ya·o. Alas~a. applocable ah•PP"(( ano onsuranc;e cha~Qes apply Puces sut>tec1 
chanoe wolhoul no1oce Ne.,. YOfk Slate resldenls please add approp<oale sales lax 
The llems hsleo abOve ate a cr06S secloon ot our p<Oduclllne we caroy lhe tun 

lolled on lhos ad. plus much mo<e SEND FOR YOUR FREE 
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deal? You bet! How many times have 
you gone crazy trying to find the line 
number for your Basic subroutine or 
GOTO after renumbering a program? 
This problem doesn't exist in Cobol. 

Now for the conversion and display 
portion of the program-line 390 prints 
Degrees Fahrenheit on the screen. Note 
that you get to state the screen position 
as a line number and position (column) 
number-much easier to locate than the 
Basic PRINT@ value. 

Lines 400 and 410 are the equivalent 
of Input F. Note again that we get to 
state the screen position for the input. 
We set a size of eight, because our pic­
ture for Fahrenheit in Data division al­
lows eight positions: one for the sign, 
four digits, a decimal point, and two 
more digits. The word Prompt tells the 
computer to put hyphens on the screen 
showing how many places are available 
for data entry (- -). Finally. Convert 
tells the computer to store whatever is 
entered on the screen (string informa­
tion) in Fahrenheit as a numeric value. 

Line 420 does the actual conversion 
from Fahrenheit to Celsius. We Com­
pute the value of Celsius. 

Line 430 moves the value stored in 
Fahrenheit into Question for printout 
on the screen with the assumed decimal 
point in Fahrenheit (line 270) shown as 
indicated in the picture of Question (line 
290). Line 440 does the same thing for 
Celsius. 

Lines 450-470 format the screen 
printout of the input and the answer. 
Notice again that we get to specify the 
line and the position. The Erase state­
ment dears the screen before the re­
sponse is printed. 

Line 480 (End Program) is required 
by the Cobol compiler, like Fortran. 

Pascal 

Radio Shack's Tiny Pascal lacks 
many features of a full Pascal, especial­
ly in the variety of data types- files, 
records, pointers, real numbers, and 

user-defined types. These data types are 
not needed, but they are a convenience 
and make programs more self-docu­
menting. We used the method described 
in John Harrell's article " Modifying 
Tiny Pascal for Disk" (80 Micro, June 
1981, p. 154) to put the Tiny Pascal sys­
tem and source programs onto disk. 

Pascal, unlike Basic or Radio Shack's 
Fortran, does not use line numbers. As 
a convenience, we have put numbers in 
comments (•like this•) at the beginning 
of each line. 

Tiny Pascal compiles into an inter­
mediate code called P-code, which is 
then interpreted. But for all practical 
purposes it is a compiler like Fortran. 

Lines 10 and 20 (see Program Listing 
4) are comments. The variables are de­
fined in line 30. In Pascal, all variables 
must be defined at the start of the pro­
gram or subroutine where they are used. 
This makes you more aware of the vari­
ables you are using and also allows the 
compiler to run faster. 

Line 40 starts a block. All Pascal pro­
grams are composed of blocks. each of 
which begins with Begin and ends with 
(you guessed it) End. The main block 
ends at line 150. The period after End at 
line 150 tells the compiler it is the end of 
the program. 

Line 50 sets the variable Flag for the 
While loop in line 60. While Flag equals 
one, it repeats the block in lines 70-180. 

Line 80 asks for the Fahrenheit tem­
perature and line 90 reads it in. The# in 
line 80 tells the system the input will be a 
decimal integer. 

Line 100 tests the Fahrenheit value to 
see if it is less than or equal to -500. If it 
is, the flag is set to zero to end the While 
loop. If not , then the block in lines 110-
170 is entered. 

Lines 120-140 calculate CINT, the 
integer part of the temperature, and 
CFRAC, one digit after the decimal 
point. Lines 150 and 160 print the re­
sults. Again, # indicates that a decimal 
integer should be printed. The 13 at the 

8 FAHRENHEIT TO CELSIUS CONVERSION PROGRAMS) 
1 FC 32 - 59 • 9 I 1 ( REPLACES F WITH 19 • C 
2 FTOC DUP , • DEGREES PAHRENHEIT IS • 
3 FC DUP ABS <t t 46 HOLD tS SIGN t> TYPE 
4 • DEGREES CELSIUS • ; 
5 FCPROG BEGIN CR • TYPE IN FAHRENHEIT VALUE • CR liN 
6 FTOC 9 END ; 
7 
8 
19 
11 
12 
13 
14 

l>ro1(rom Listing 6. Forth Vt>rsion 

222 • 80 Micro, December 1982 

end does not have a #, so it is treated as 
a character, in fact a carriage return. 

APL 

APL (a programming language) is 
quite different from all the other lan­
guages discussed in this article. For one 
thing, it is essentially mathematical. 
Where most languages work with one­
dimensional values (scalars), APL can 
deal with multidimensional blocks of 
data (matrices) just as handily. 

APL does not use standard algebraic 
notation for its calculations-there is no 
hierarchy of operations as in algebra. A 
mathematical expression is simply eval­
uated from right to left. You can force 
order if you wish by using parentheses. 
The reason for this unusual feature is 
that APL has many operators besides 
the usual + , -, •, and I of Basic or For­
tran. Defining a reasonable hierarchy 
and keeping track of it would be very 
difficult, so Dr. Iverson, the developer 
of APL, avoided the issue. 

Another major difference lies in the 
structure of a program. APL deals with 
a workspace rather than a program. 
Each workspace is composed of labeled 
functions that call one another as re­
quired. You execute one function from 
another merely by naming it. 

For instance, in the APL workspace 
shown in Program Listing 5, we have 
two functions: CLS and FTOC. We ini­
tially enter the workspace through 
FTOC. The first thing FTOC does is 
execute the CLS function. 

The CLS function has one com­
mand: # 28 31. The# is the equivalent of 
CHR$ in Basic, so this line performs 
CHRS(28) and then CHR$(31)-it 
homes the cursor to the upper left cor­
ner of the screen and clears the screen 
from the cursor to the end. The result is 
a completely cleared video screen. 

This brings us back to line 2 of 
FTOC. We label this line as Begin (we 
will want to come back to this spot later 
in the program) and then print "Enter 
Degrees Fahrenheit." (Note that you 
don ' t have to say Print. All output goes 
to the screen by default.) 

Look at line 3. The small letter q 
stands for the APL command Quad. 
This equivalent of the Basic command 
Input is for numeric input only. Quote 
Quad is used for entering string infor­
mation. In APL, line 3 would be phrased 
as ASSIGN F QUAD. (Assign-shown 
by the back arrow-is the equivalent of 
the equals sign in Basic.) You aren't 
limited to just typing in a number in 
APL. You could enter a mathematical 
expression (such as 5 + 3) or even a var­
iable name (C, for example). 



WE WILL NOT BE UNDERSOLD 
MICROPRO 
Wordlltar 

IOI"''W.IUIZ 

Mailmerge 
Cuatomlzalion Notes 
Spells tar 
Oataatar 
Cales tar 
MICROSOFT 
Buic Interpreter 
Buic Compiler 
Fortran 80 
Cobol 80 
DATA BASE 
FMS80 
dBase II 

$239.00 
$88.00 

$3511.00 
$239.00 
$199.00 
$1IKI.OO 

$3411.00 
$3811.00 
MIKI.OO 
1885.00 

$5a!i.OO 
$5IKI.OO 

NEWl lUI PC IOI"''W.IUIZ NEW! 

IIIFORMATION UNLIMITED 
Easy Writer 
Easy Speller 
Easy Flier 
VISICORP 
Voa;c.lc 256K 
VoaiOex 
VoalAie 
VoaiT rend/ViliPiot 
MICAOPRO 
Wordlltar 
MISCEllANEOUS 
Supercalc by Sorcim 
Superwriter by Sorcim 
Home Accountant Plus 
ENTERTAINMENT 

$288.00 
$1411.00 
$3111.00 

$1IKI.OO 
11IKI.OO 
12211.00 
S2211.00 

$239.00 

$2211.00 
$288.00 
$139.00 

Deadline $39.00 
Temple ol ~i $211.00 
Corse of Ra 115.99 
Call For McQ IBM Software And Acceaaories 

DII&DaJVI:I 
CCI 100 lor the TRS-80 Model 1 
5V• 40 track S2IKI.OO 
CCI 1891or the Zeni th Z-69 
5V• 40 track $3711.00 
CORVUS 5M with Mirror $30811.00 
CORVUS 10M with Mirror $44811.00 
CORVUS 2.0M with Mirror 153811.00 
CORVUS lnlerlaces CALL 
RANA SYSTEMS add-on Disc Drive lor the Apple II 
Elite One 40 Track CALL 
Site Controller CALL 
Elite Two 80 Track CALL 
EWte Three 80 Track double-sided CALL 

DUDft'BI 
Maxel 5Y• alngle aide 
Maxel 8 lingle side 
Maxell sv. do<ble side 
Maxell 8 double aide 
BASF 5Y• 
BASF8 
Verbelim SY• 
Verbetim 8 
Wabash SY• 

JaJI PC ACCEIIOBIEI 
64K Card by Microson 
Joystick by T & G 
128KCard 
192K Card 
256K Card 
Combo Card by Appal-at 
Call tor more IBM PC add-ons 

$39.00 
$411.00 
$45.00 
155.00 
$28.115 
S3e.OO 
$28.115 
$36.00 
121 .95 

$435.00 
$49.00 

15711.00 
16211.00 
SIIIKI.OO 
$24$1.00 

For last delivery, send certified checks, money 
orders, or call to arrange direct bank wire 
transfers. Personal or company checks require 
one to three weeks to clear. All prices are 
mall order only and are subject to change 
without notice. Call lor shipping chargea. 

MICROPRO 
Words tar 
Mailmerge 
Spells tar 
DetaStar 
CaleS tar 
VISICORP 
VisiCaiC 
VJSiTenn 
VtSiDex 
VisiPiot 

APPLE IOI"''W.IUIZ 

VisiFile 
VisiSctledule 
VISiT rend/Plot 
MISCELlANEOUS 
Micro Courier 
Screen Director 
Executive Briefing System 
Super calC 
Personal Fi ling System 
PFS Report Writer 
Word Handler 
ENTERTAINMENT 
Beer Run 
Zork I, II 
Deadline 
Chop uner 
Cannonbell Blitz 
Knights of Diamonds 
Midnight Magic 
W!ZBiciy 
Tuesday Morning Quarterback 
Crush. Crumble & Chomp 
Detestones ot Ryn 
Mo<1oc's Tower 
Snack Anack 
Star Blazer 

APPLE ACCEIOBIEI 

AD\/ ANCED LOGIC 
Add-Ram 181< CBid 
Z-Gard CP/M for the Apple II 
Smartenn 80 Co~mn Board w/Soltswitch 
z -80 Card by Microson 
1 6K Card by Microson 
32K Card by Saturn 
Keyboard Enhancer II by Vide• 
Videoterm by Videx 
Game Paddles by TG 
Joystick by TG 
Numeric Keypad by Keyboard Co 
AJ.r 9 Voice Board 
AJ.r 3 Voice Board 
System Saver by Kensington 
Veraacard by Prometheus 
Microbu"er II 1 8K w/graphics 
Microbu"er II 32K w /graphics 
APPLE INTERFACE CARDS BY CCS 
Serial Asyncl'l. •7710 
Centronics •7729 
Call for other CCS cards 

IUUI 

181< Ram Kit lor Apple II; TRS80 
200 nanoseconds. 4116 chips 

$1IKI.OO 
189.00 

$1411.00 
$199.00 
$189.00 

$1IKI.OO 
$711.00 

S1IKI.OO 
$1611.00 
$1IKI.OO 
$2511.00 
$239.00 

$2111.00 
$1211.00 
$1611.00 
S1IKI.OO 
$115.00 
$75.00 

$1611.00 

128.00 
$26.115 
$39.00 
124.115 
$211.95 
1211.115 
$32.00 
$45.00 
124.115 
$24.115 
$15.IKI 
I15.IKI 
$23.115 
$24.115 

199.00 
$225.00 
$2411.00 
$3111.00 
$1511.00 
$199.00 
$125.00 
$2511.00 

$411.00 
$411.00 

$1311.00 
1159.00 
$2211.00 

$75.00 
$2211.00 
$2511.00 
$21111.00 

$139.00 
$1411.00 

$17.50 

Dealer (National / Interna­
tional) InqUiries lnv1ted . 

Send for FREE catalogue 

COJIPnZU 
CAUFORNIA COMPUTER SYSTEM 
Mainframe 2200a 
Z-60 CPU 2810a 
64K RAM 2065 
Aoppy Controller 2422a 
ZENITH 

$485.00 
$2&5.00 
$5611.00 
$3511.00 

Z -89 481< CALL 
Z-9064K CALL 
Z-100 CALL 
Call For Prices On The Complete Zenith Line 
CASIO FX702P Pocket Computer $1711.00 
Sanyo MBC 1000 64K CAll 
CaM For Prices On Complete Sanyo Cornpuler Line 

NEC 7710 Senal 
NEC 7720 KSR 
NEC 77:>/J Parallel 
NEC 35t0 Serl81 
NEC3520 
NEC 3530 Parallel 
NEC 8023 Dot Matrix 100cps 
Epson MX-80 
Epson MX-80FT 
Epson MX-100 
DS Micro Prism 
lOS Priam 80 
DS Prism 132 
Okidllta Microline 80 
Okidata Microline 62A 
Okidata Microllne 83A 
Okidata Microline 64 
Oalasoulh 180 cps 

Amdek 1 3" Color 
Sanyo9" 8& w 
Sanyo 9" Green 
Sanyo 12" B & W 
Sanyo t 2" Green 
Sanyo 13" Color 
Zenith 1 2" Green 

11010'1'081 

Zenith 1 3" Color 
Electrohome 1 3" HI-RES 

Color Mon~or 
Electrohome 1 3" Color 
Electrohome 12" B&W 
Electrohome 1 2" Green 
Electrohome 9" B&W 
Electrohome 9" Green 

12395.00 
$27411.00 
$23115.00 
11850.00 
1201111.00 
11850.00 

$539.00 
CAU. 
CALL 
CALL 
CALL 
CAU. 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

$3211.00 
1135.00 
$140.00 
$1711.00 
$189.00 
$3511.00 
1105.00 
$339.00 

$8211.00 
$3411.00 
$1711.00 
1189.00 
$1411.00 
11511.00 

SPECIAL OF THE MONTH 
IDS MICRO PRISM 

Dot Matrix - correspondence 
quality 1 10 CPS 

Dot Plot Graphics CALL 

ADOS Viewpoint 
Zenith Z·19 
Televideo 9 10 
Televldeo 925 
Televldeo 950 

'I'ZIIJIIILU.I 

Prentice Star Modem 
Novation Cat Modem 
Novation D-CAT 
Novation AIJTQ-CAT 
Novation APPLE CAT 
Hayes Smart Modem 
Smart Modem 1 200 
Hayes Micro-Modem 
Hayes Chronograph 
Signalman Marl< I 

$4115.00 
1079.00 
$5a!i.OO 
$7711.00 
$11611.00 

11211.00 
1139.00 
11411.00 
11IKI.OO 
$2IKI,OO 
12411.00 

CALL 
12115.00 
1225.00 

$85.00 

Tb~OR£!!~!E1~!!!lP :!C 
., too 

420-436 Rutherford Ave., Dept. Ml12, Charlestown, Massachusetts 02129 • 
Hours 9 AM- 9 PM (EST) Mon.·Fri . (Sat. till 6) 
Technical information call 617/242-3381 

., See List of AdVttrt,sers on Psge 45' 

TWX· 710.348·1796 Massachusetts Residents call 617/ 242-3361 
Massachusetts Residents add 5% Sales Tax 
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Line 4 calls the CLS function again . 
Line 5 computes the value of C, and line 
6 prints the answer. Line 7 branches to 
Begin, our label for line 2. (The right ar­
row is used for the Branch function.) 

Forth 
Forth is an abbreviation for Fourth­

generation language. However, the sec­
ond-generation system on which it was 
originally written only allowed five­
character program names. Hence, 
Fourth became Forth! 

Forth is different. On the positive 
side, you are almost forced to write 
structured code in Forth. Forth is exten­
sible. If you need a feature (say the arc­
tangent of the ratio of two numbers) 
you can add it. The feature is then as 
much a part of the language as any 
other word. 

On the negative side, writing a pro­
gram in Forth is different than writing a 
program in Basic, Fortran, Cobol or 
Pascal, and is more like APL. You must 
learn the jargon. 

As it comes out of the box, Forth 
does not support floating-point num­
bers, although you can add that 
capability. 

Forth is a stack-oriented language. 
This means arithmetic statements are in 

Reverse Polish Notation (RPN)-the 
system used by Hewlett-Packard calcu­
lators and internally by almost all com­
puters. Numbers are entered onto a 
stack (the HP calculators have an enter 
button; Forth just requires a space) and 
then operations are performed on the 
numbers on the stack. For instance, 1 
+ 2 • 3 would be written 1 2 3 • + in 
Forth. 

In Program Listing 6 line 0 is a com­
ment. Comments in Forth are enclosed 
in parentheses. Note the word pro­
grams- there are three programs in this 
block: FC, FTOC, and FCPROG. (A 
block in Forth is very much like a work­
space in APL.) 

Line 1 is the definition of FC. Colons 
start a definition, and semicolons end it. 
FC starts with a Fahrenheit value on the 
operand stack, pushes 32 onto the 
stack, subtracts the top of stack (TOS) 
from the next value down, pushes 50 
onto the stack , and so on . As the com­
ment says, 10 times the Celsius value is 
left on the stack . 

As I mentioned before, Forth uses in­
teger arithmetic . Unless you use a float­
ing-point or multiple-precision pack­
age, numbers are limited to the range 
32767 to -32768. As the program is 
written, the Fahrenheit value must be 

less than 656 degrees. With a larger 
value, the multiplication by 50 wiU 
overflow. 

However, a built -in operator (• / ) per­
forms a multiply followed by a divide. 
The results of the multiplication are dou­
ble precision. Using this operator would 
allow temperatures up to 5,930 degrees 
Fahrenheit to be converted. 

Lines 2, 3 and 4 define a program, 
FTOC, that prints "Degrees Fahrenheit 
Is," takes the number on the stack and 
converts it using FC, and prints the re­
sult and then "Degrees Celsius." The 
code in line 3 between the words DUP 
and TYPE outputs the number as a 
signed number with one decimal place. 

Lines 5 and 6 define the third pro­
gram, FCPROG. This is the outer pro­
gram- it runs an endless loop with the 
BEGIN and 0 END, asks "Type in 
Fahrenheit Value," inputs the value, 
and calls FTOC, which does the conver­
sion and outputs the result. • 

Robert Nicholas (2- B Lennox 
Heights, Lenox, MA 01240) runs a 
data-processing center. Philip Martel, 
an electrical engineer, can be reached at 
748 Tyler St., Pittsfield, MA 01201. 

Experience the 
Magazine ~] 
of the Future. • e f or the TRS-80 COLOR Ex t. Basic 

..--- ORDERING INFORMATION---, The Programmer's Institute's magnetic magazines 
will entertain, educate, and challenge you. Subscriptions* Cassette Diskette 

$75.00 

$45 .00 

$15 .00 

Each issue features read y-to-load programs ranging from 
games , adventures, home applications and utilities to personal 
finance, educational, and our unique teaching programs. Our 
magazines include fully listable programs, a newsleuer con­
taining descript ions and instructions for all programs, and notes 
on programming techniques used . 

"R~c~iv«l my first copy 
... ir's great! Pleas~ 

rush ro m~ on~ of each 
lxlck issu~. so I'll hllv~ a 
compl~r~ s~r. " 

R.G., Chicago, IL 

"Nor only ar~ rh~ gam~s 
fun and rh~ applications 
~Jut, bur rh~ quality of 
tM programs is ~xc~lknr. " 

S.P . • Midw~l 
Compuler Soflwart Salts 

FREE CATALOG AVAiLABLE UPON REQUEST. 
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Year $50.00 

Y2 Year $30.00 

Trial Issue $10.00 
* Add S2.00 poslage and handling . 

ALL SOITW ARE REQUIRES 16K. 

See your local dealer or order direct: 
THE PROGRAMMER'S INSTITUTE 

a division of ··uTUREHOUSE 
P.O. BOX 3191 , DEPT. 1-B 

CHAPEL HILL, NC 27514 z. 
1-919-489-2198 
/0 AM · 9 PM, M on · Sal 



2· Disk Model III 
#2&1066 $1849.00 

12&3004 Color Computer 
$299.95 

#26-6001 TRS·80 Modell6 
$4099.00 

2%0FF! with cash 

BODEXCORP 
222 E. Main St. 
Marlboro, MA 01752 
(617) 485·5115 ...-381 

AU I'IOGIAMS MAVI 111M IUD. I'AIINT, AND 

"IIONALIZID A,!,C, fcolaPUll In ONlT- DISil) 

~ ... AIIifl c•ntll ,.1...-41 .. ML Ill.. OIAI'MICI 

LA SIC MATMI L-•1 ... , ••••• IUITIAC T .................. ... 

C.0UNfiNG• liMo OIAI'NICI •• ••l'••••nt """'ltero 

[ ..CL OSE ICL.IIt ( 11 l lD'S -..A-t 

"4Avi ~ FO .. !:" "'' i~ ~E:> JRi'~ '" -~ • !l t. 
.,.l CAf'ot HhP t 

tn-eo' COLOR COMPUTER IDUCATOR 

CATAI'v'I.Jit.Nt• 

o IIUl~ FILE HMIX.!JI 
• IUILD FLE IN -\ITO 
o UfiUMITED IACKUP 
• AUTO SCREEN fORMAt 
• AUTO TOT ALl I SUBTOTALS 
o HANDLES NIAIILY 1000 III!COIIOI 
• FIELD TESTID O'llfl 1 YR 
• IIIODEL I 011 • 

Da .. Manager 

• SOfiiTIIN MINUTES-MOT HOURS 
• UMRI GUIDE ON DISK 
• SUPt'OfiiTI I!'SON, OK IDA T A, liS PRIMTI !IS 
• AUTOMATIC COLUMN AYERAQINQ 

o fORM L.fTTlll WJIITEJI/ADCMIUS MillO£ 

• STArt IIIlO DEl I l'tiiNTtll WH£N OIIDIIIINCI 
o INFOMOUIAY -.a1.oa1 
• ~ONLY~--

• IIY1ITBI IIEO: 2 DNVES. -
• A810LUTI\.T NO I'ROG~ 
• IIUL TW'LE F1LII ON 1 DISK 
• COIIPl.IEtn Y uaaJI FMNOL T 
• AUTO I'IIINT FOMIAT 
• MINUIIN'IEM 

• VISA 011 IIIC ACC£1'TED ...... 
• FLOIIIDA III!SIDENTI ADO 5'!1. 

A String Systoma .... ,3 
1448 HAGEN LN, ROCKLEDGE, FL 32155 

You've invested a lot of time and money into your computer 
It's time that investment paid off! 

• • • 

The Programmer's Institute introduces THE COWR ACCOUNT ANT, the only complete personal financial package 
specifically designed for the TRS.80 COLOR computer. This unique package includes: 
1. Complete Checkbook Maintenance S. Payments/ Appointments Calendar 8. Home Budget Analysis 
2. Chart of Accounts Maintenance 6. Color Graph Design Package 9. Decision Maker 
3. lncome/Expease Accounts (Jraphs any flies) 10. Mallin& List 
4. Nd Wort II Statemettt 7. Check Search 

After the initial setup, THt: COLOR ACCOUNT ANT requires les!i than an hour of data input each month . 
The checkbook maintenance program is the key to the emire package. Once your checkbook i~ balanced, the checkbook summary file will 

aulomatically update the home budgel analysis, net worth. and income / expense slalemenh. You can then graph any file, record bills and 
appointments, make decisions. prim a mailing list , analyLe various accounts or stocks, and even calculate taxes. 

All programs are menu-driven and allow add / change/ delete. Each file and stalement can be listed to ~rctn or printer, and saved to ca~selle 
or diskette. THE COLOR ACCOUNTANT also comes with 40 pages of documentation that leads you step.by.step lhrough the entire package. 
The TRS-80 COLOR Ext. Basic requires 16K for this package. ($74.11S casseu~. $79.95 disk~ltt). 

See your local dealer or order direct: 

l ml!llmfiUUU(fl·~- THE PROGRA~~~;~·~~m~u1~ 
The pa-fca supplcmcntto ntt: COLOR ACC.'OOI\TA.,T, TJw Ta lltlndl6 includes: 

I . Co.plde t·onn UNO 
2. Sdwch• A (IINiizrcl DHtKtlonsl 
3. Sct.du~ G OncoiDf Anrqill) 

This year let 1'111 rax Handln prepare your I axes ($l4.9S C&.'IRil~. S29.9S dlskettr). I·' 

P.O. BOX 3191 , DEPT. I·B 
CHAPEL Hill. NC 27514 

--~ 1-919-489-2198 
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ENCYCLOPEDIA FOR THE TRS-80* 

AND 
ENCYCLOPEDIA 
LOADER 

, ENCYCLOPEDIA LOADER™ ~re· 

SO jt~ What is ENCYCLOPEDIA LOADERTM? It is a 
dump, on 30 minute cassettes, of most of the 

at $1 4.95. The entire ten volume set is only 
$119.97. That 's a $149.50 value! And again, 
we pay the shipping and handling charges. programs contained In the ENCYCLOPEDIA 

FOR THE TRS-80. It gives you the abil ity to 
load those programs quickly 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 

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. 

VIS4· l a.. 
- ... / 

,----------------------------- -
1 ENCYCW PEDIA FOR TH E TRS-80* & ENCYCLOPEDIA LOAOERTM 

I o Ordt r Compltlr Not• (and '~"tIn t \ lrl Sl~. )• l u Ord.-r .,. .. &k \ oh•mn 

*TRS-80 is a trademark of the Radio 
Shack division of Tandy Corp. 

I 
I 
I 
I 
I 

Fnf) rloi)C"dlt ror lhr I M:"t-10• , \ o lul'ne:\ I IO'r 
r lu> I RicE \"olum< I of I n<yclopcd1a I oad<r M 
lhud Lo"« t:.dltiu•l:....'I UMll 
t oc)tlopodia for lht TR-..10•. \"olumn l 10'1'\ 
rl•• I N H . \olum< I of LIK}<Iopcd.a Load<r f 
~ft ( O \fT tdUktn t_.' 30l.. 

S t'I'I.SO 

l"'katc: 1ndK.:ate tht \ olu~ ''-" and Ythich cduton ~ou pJtf~ 
Hnd Cout' tdkion St• 95 ~M:r ,ol , 
\ olunte"C') • 

l!loofl (.o 'f" rd11t0• " SIO.~ JM'f ,of, 

The ENCYCLOPEDIA FOR THE TRS-80" 
is a Wayne Green publicat ion. 

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 

M' l U~ L Off lcM! 
lnt:)d o pt'Ctlt Lotdff' IM Volumn 1- 101 l60Al 
a $149 ~(halut 

stot.se 

5119.97 

·~ ... c S t ~.OO Jhtpplnll, • nd h.tndhn~ charJt When )OU order a 
~.:omJ'IIttt -et of tn~o)duredr.i\ or I o•d~r\ , \\ L I) A 'I THL 
!)HIPPI '- t.' 

Paymem enclo ed ...___. Master Card 

\ ohund~) 1 ----
.. K")M~ch• I oadff Sl4 9§ p« n~lt" 
Volum~.'C,) • 

Sturr•nl and h.uWiif'l Sl ~ ~ \ulumt lu. \•"PIC 'vlumt\ of 
boo .. , :md ~o:ii\Sdl"· SIO 00 rtr ntm for~an 11r ma•l 
All rn()dOp«hJ., \h1prcd Ut•~ •uh romrlrte \lfttl addrt\~. 
all 1 ,,.x,, \.h•rPCd hi da ma•l 

VISA ,....., AmEx 

Card•--------------------

tgnaturc· ___ ---- ------------

lntcrBan~ M 

ard L'pirc< 

a me 

ddrcs 

Cit> tate ___ Ltp _____ _ 

WAYNE GREEN BOOK e ALES DEPT. e PETERBOROUGH , H 03458 
EN12 



PUSH YOUR TRS-80* TO ITS LIMITS 
Oow f\IMI Road 
After the Go!Crush 
Bvsjness Forms The lnv01ce 
WO. Mutl'l lnteresf'- TM Ru~ ot 78 
Comouter EC\.fe l tiQt\ 

• Measunng lnstructl()n,l.l Etfechvenen 
Wllf't ~~ TAS-.80 

1 

' Us1n; 1 TRS«l to Tabula te Stvo-"t Ra!tngs 
S..words and Sotcery 11 

• The Preste:~ent Oec•oes 
• 8aoe Ruth ts A lrYt ano Well 

and Htii •I"'Q Home Runs on My TRS.aCl 
Four G raQhiCS MethOds 
TR:Sp.rogt iQI'I 
AOYenluttS tn Ro•and 
Puncf't Out Your 0 •""-s 
& tiO 1 SnoooetiSnuOI>ef 
C.r Pool 
Doctor Your Aecoros 
Comoutaur 

• B t<>S.IS 8 JOtnytrtms 1n 8ar Graon Form 
• TTY Interlace 

Wf'ty Bother to Interface 
Into IM 80S. Part I. Part II. Pan Ill 
Pu ntt t Cahbfat •on 
Delay Looo 

YoiUIIWe a 
The Natne ano Aocress Fd• 
E•oense Aeoon 
Story Matn 
Smtle - TRS.fJO Loves You 
Keno 
T• Atlack 
W OtliSheel 
Curve Ptoltet 
Chip Tttl., 
Bu•ld a L19~t Pen 
BASIC WOtd ProctSSOf 
S.atn Wor"ed 

~::T':r~~~,:,~;:'•ur s 
TH hng 1. 2~ 3 
Oecooe cw Ou eetty 

from t he CM Mt1t Earot~JQ 
Into,,. 80's. Part IV Part V 
EOTASM tor Moo .. Ill 
Put Some Ftn h •nto Your Mef'lus 
FILEX A CommumCIIIO"' Package !Of 

Ftle b ChM\Oe 

v..._• 
Mli•hng L•l l tOf 1 S~H8us..ness 
Bvsmess F()fms- The Slatement 
Gracst Cl tculltOf 
C II ISIQOm DoodleS 
ASitwOtd A<tYenlt''l 
Compukala 
Puu• 
On Your Mi.rtl.. Get S.1. ana Go 
Program an EPq()M 
Pan-M utU4'1 
!nco,. T , _. Wtt hi'\O'dtng 
An Autom.hc. ~ssette laDe lntertace 

s.nc:l ana Rec.:etve RTTY '" SASIC 
A Setter Way 
Don't Be 1 SlOw POt<.E 

2 

T~e I PEEK. at Youf Computef 
Hltry S.· NatY ano He•y·Oeclml ! 
tnstant tnoe~ef Progt.,-,mtf'\0 m OlS.._ BASIC 
UN· Ke,o tor the Mooe4 I 
BREAK O.sabte 
Z-80 Olsassembl~ 

Y- 7 
~u,tand F"•oure Chlrt•ng 

lor StockS and COmmochheS 
Otv+Oend Retnvestm~nt Pfan 
KHO•f"l9 Ttiteit; -

Student Scrteduhng ana Al1e-ndance 
Pa11 111 
~art IV 

Rout-e-Ue 
Frve Sttort Games 
Rut>t" s Cuo.<TM) Ma rupyla tOf 
Euy CHRS Gtlipi"'ICS ana AntmllttOn 
Memory S•~e- 2C»<.' 
D•sil. BASIC Woro ProcesSOI 
The S•o Game 
Us•ng lhe Uw tul UART 
Sl"nc;jl PYOOiems tn lhe TRS·80 
He ~ Octal ana Btnaty 

10 Oec tmal ConvetSI()nS 
EMOO- EOTASM MochltCOJi tons 

lor 1ne Model Ill 
Rer'luml>ef Qn(' 
Commond 

7 

How? 
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* 

3 
Ft«.JForm 

~~~c!r~utor 
SYQe<muo 
M ICro BaSit.etO.II ,..,_. 
ReQullte YOVf v.aeo Mon.tOf 
CT~-80 MochltC.IItQnS 
The Great Gtrl Scou t Cooltl.te Caper 

[::f~ioV~~~.rd 
A Oefu •e E_.o.,s.oo Interface 
ln!lr facmg trte TRS-80 

to lht Heath Ha Punt., 

~~s:a~:~:;:.;:~t:liC s.tow BA.SIC 
Into the 80s Patt VI Pa.rt V II 
50001 and O.soool 
Renumotn ng M.ot Euy 

Yolw. 5 
HI HO S tl<tet ' 
Account•nt's AtO 
Vocabulary Su•IOef 
Numerteal E•ofen.on lnout •n Level II 
P1e-Sch00f Matn 

;t~'br:C~he RAces 

Slide Show 
Gt,apt~ s, Plus 
Interrupt Mode 1 S 
Reverse VM)eO HIIJOW.,t MOdthC..a loOf'l 
Team Stats 
Lo..ns- Do You Really 

Know the Cos.t o t Yours "' 
A Hom•Bfew tntertace 

5 

~:e~: ~:,r~ramm•n; Store ano Re<:a ll 

The Z..8Q s H 1Ck)en ADIItf tts 
KBFIX Your BASIC Proorams 
F•le Name 
Macros: Let Your Mtero Do the WOfk 

v-• 
Bus•ness PredtCt.ons from the TRS-10 
Stoc.k VI~ItOn 
Pract teal Aaphcal!ons or 

Classroom PrOQiam t 
Sur>er Cvr¥e F~t 

• Queen RatN s C.lve 
• TAS.SO Juitebo• 

Ins tant Graohtes tor Everyone 
Screen EO•tor tor Gra;>P'tfcs Creal tOns 
l OWetCIH On~ tOt tM TRS«) 
M H'IOt M orntor Matntenanc.e 
Can You Ftnc! tnat ShOe"' 

~~~~,~o;:.~ome w1th Your TRS-al 

A Speecn SynthH+l lf IOf t~ TRS-10 
C(M'T'I()Utttr Numotr Systems anc:1 
At~tf'll'net.c:: Opet-et.ons- Part 1 

Down ' " the Oumos· Eumintno Memory 
Ne• DiP. Owners · Oef!Qht 
Generate 

p,~~~~o;:,~~~~.L•st •nos 
• More Patches to EDT ASM 

8 

The Encyclopedia for the TRS-80* is the largest single 
source of TRS-80 information in the world. All ten vol­
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 
exciting world. 

Each volume contains between 15 and 20 articles ac­
companied by diagrams and program listings. Virtually 
all of the articles are totally new and cover such topics 
as utility, tutorial, business, word processing, educa­
tion, hardware, graphics, games and more. If you were 
to purchase individually all the programs contained in a 
single volume, it would cost you more than the $109.50 

Eaponenltitl Smootn•no 

~~~::~·r~~::oo 
Stuoen t Sched~• no anct Anendanee 

Part I 
Part 11 

Soace M• u •on 
SlOt Machine 
Ltv~ II Grapf'IICS Code 
New Comou·Si~,ttcn 
As You Ltlle It W ttn the ~..80 
Aoo PROM CaDaDthty 10 Yout TRS-80 
MIQU I,. lnQt o 

6 

Money M •nde r 
GtouOW!S ~ S tra ttQY to GrouD L1lle Ob,ects 
Sttc ~ Wttn II 
Easy Sete<tttc(TM ) Out put tot the TRS-80 

lall.e Me 10 Ye>vr S<>teno+ds 
On lowar c Be!!ctf Sorl5 of Th+f"'S 
RandOm D•stu butt()(l Graotucs 
Us•ng lMOFFSEl 
E•tr~e l or A" Ace '" the Hole' 
Page Pnnt Your L•st•nos 
l t l You• n:~s 80 Do tnt Ty :u ng 

L• Y'*"Y 
't'out Fau Share 

~11t1~~:,c:rl t~~·;~~c~age 
~unch 

~~~ ~:~,'Q,~n0en~'?~ ~~~uter 
R.cru l!ng Gr.aorucs 
Ovnl!m.c. G·aontCs w ttr'l Pool B•·' 
E ~ROM Pfogr ammer 
Autocost 
Your Person al E•oen s.e Accoun t 
Cttestta l SOttwo~re 
Model Ill I 0 Pot! 
A 811 o l Pt e<tSJOn 

9 

Computer Numbef 5)Siems and Ar•lnmet tc 
Opera t•O" s - P•rt II 

~o .. SctOi t 
TRSOOS M.Jit.ple Commal'l(1 Proces~ 
Oanoyzao 

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 shipping and 
handling charges. PLUS 
you get Volume 1 of EN­
CYCLOPEDIA LOADER™ 
absolutely free-A $14.95 
value. 

·Programs con tamed on Encyctooecha Loader 
Boolt ts neede<J t o use Loader 

VoMM 10 10 
Plan ArteaO- A Ptogram tor Pro,ec t P1alln•ng 
Cheek StOfligt Program 
Loan Amor1•zafe0t'l 
Ph~~~ Mol tOn- E •P'O~'~"Q the Pro;ect•le 

Anothef Mag1c TttC .._ 
S a ta n s SQuare 
Ca tc::J ~ily•no 
UniOCio. tnQ 1~ Color Conwuttr G ra ontc. s 

Cnati!Ctet' Coae 
SBLOCK 
G raphiCS Al"ld ZBAStC Pan I Patt II Pat! Ul 
Heart/SA S HeartJC I M 
Pl&nntnQ Your ~1tremen1 
too.· RHotut~ VOtCe tor the Colof Computer 

~~:.'.~S~~~~ ,3vr:s-eo In terf ace 

TRS.80-Cryptoorapn., 
laJy LOQ•C Tr a•ne• 
Modtfy trtg Scr•CS+t 10 Send Conttol 
C"aract~s to ~·nters 

Snoru.tuft 
COMPLETE INDEX FOf:t AL tO VOLU~ES 



UTILITY 

A software solution. 

Grandpa ''Spooled'' 
Computer 

His 

Tom Shield 
40 Lake Park Road 
Champaign, IL 61820 

M ost large computers oper­
ate on a time sharing ba­

sis; the computer does a little of 
each of the many tasks It has to 
do at a time so that it can pro­
cess all the tasks at the same 
time. Many peripherals are slow­
er than the CPU itself; Items 
such as terminals, printers and 
card readers run much slower 
than the CPU can drive them. 
The CPU can service each pe­
ripheral and complete many 
other tasks before servicing the 
peripheral again. There is no 
need for time sharing to allow 
many users on a TRs-80, since 
most of us have only one ter­
minal, but most of us do have a 
printer and need a spooler. 

Many spooling methods store 
the data quickly and then print 
the data while the CPU is doing 
other tasks. One method In­
volves an extra CPU and mem-
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ory. A second method, which I 
will present, Involves using the 
computer's memory together 
with an Interrupt routine to send 
characters to the printer. Both 
methods have advantages and 
disadvantages. The hardware 
method Is Invisible to the user 
and leaves all the machine's 
memory free, but at a prohibitive 
price. The second choice, a soft· 
ware spooler, is not invisible to 
the user and, depending on the 
buffer size, can drastically de­
crease available memory. On 
the other hand, it is less expen-

slve. Thus the software solution 
Is the choice of most small sys­
tem users. 

()per•tlon 

Spooling requires two separ­
ate actions-storing the data 
and then sending it to the printer 
Intermittently so the computer 
can do other tasks. The Informa­
t ion must be Intercepted before 
It Is sent to the printer. The 
Model Ill PRCHAR (003BH) rou­
tine jumps out Into RAM at 
4025H and finds a JP 03C2H In­
struction returning it to ROM. It 

Program Listing 1 

Is simple to change this to the 
address of my storage routine. 
At the point the routine jumps to 
RAM, the character to be printed 
is In the C register and the regis­
ters are saved on the stack in 
the order HL,DE,IX,HL,BC (the 
first is an extra to balance the 
stack). I save the contents of the 
C register, POP the saved regis­
ters off the stack, and return to 
the calling program. 

The ZSO's first maskable inter­
rupt causes a jump to 38H in the 
ROM and disassembly shows a 
subsequent jump to RAM at 

ROUTINE TO DUMP auFFER TO PRINTER BY A USA CALL 

FD70 F 3 Dl 
FD71 2 1 C2 03 LD 
F07 4 22 2b 4 0 LD 
F077 E O 48 FC FO L O 
F D7B 2 A F E FD L D 
FD7E 7 E L D 
F07F co 3 11 00 CALL 
F 002 :n I NC 
F 003 CD BD 0 2 CALL 
FDBb C2 bO F E JP 
FDII'l E :l PUSH 
FOOA ED 4 2 SBC 
FOBC El POP 
FOOD C2 7E FO J P 
F090 CD 50 FE CALL 
F093 2 1 AO FO L O 
F09b 2 2 2b 4 (1 LD 
F099 F B E l 
F 09A C9 RET 
fll'n!- f D'If 00 

HL, 0 3C2H 
C4Q2bH> ,H... 
BC, CFDFCHI 
...._, CFDFEH) A,,..._ , 
003liH 

0 2SDH 
Nl , F E bOH 
HI.. 
HL ,BC 
HI.. 
N Z, FD7EH 
F E50H 
HL , FDAOH 
C4 0 2bHI , HI.. 

NOP 

' DISABLE INTERRUPTS 
'REPLACE J~ TO STORE-
• ROUTI NE TO 0 ! SABLE SPOOLER 
" GET END POINTE R 
" GET IIEGINNI N6 POINTER 
' BET CHARACTER FROf'l auFFER 
" PRINT IT 
"POINT TO NEXT ONE 
' CHEO< FOR BREAK 
• IF BREAk E X IT 
• SAllE C!NlENT LOC:AT I ON 
• CHEO< F OR END 
• RESTORE C!NlENT LOCAl I ON 
' LOOP I F NOT DONE 
' RESET POINTERS 
"STORE ROUTI NE ADDRESS 
-~PRe.- J~ 

'ENABLE I NTERRUPTS 
' RETURN TO CALLER 

listing continues 



HI-OCTANE IBM PC POWER 
FOR YOUR TR5-80 
WITH 

~MERLINTM 
FEATURES 

Hardware 
• 8088 16-Bit JJ.P 
• Optional 8087 

Co-Processor 
• 64K Byte RAM 

(256K Byte 
expansion) 

• 8KEPROM 

• 8 Vectored 
Interrupts 

• Real Time Clock 
• RS232C Serial 

1/0 (optional) 
• Centronics Print­

er Port (optionaO 

Software 
• CP/M 86* 
• IBM PC* Disk 

Format 
• TRSDOS.-.CP I M86 

File Transfer 
Utilities 

WATCH FOR MULTI-TASKING O.S. 

Available for TRS-80 Models I or Ill 

Prices start at $1195 
Complete with Power Supply 
and Enclosure 

m•Cf\0 Pf\DJECTB 
Engineering Inc. 
10810 Washington Blvd., Suite C 
Culver City, CA 90230 
213/202-1865 

~tMERLIN Is o registered trademark of Micro Projects Engineering Inc. •cP/M and •cP/M 86 ore registered trademarks of Digital 
Reseorch, Inc. •18M PC Is o registered trademark of IBM. MS DOS Is o registered trademark of Microsoft Inc. Wordstor and Colcstor 
ore reglslefed trademarks of Mtcropro International Inc. T~ and TRSOOS ore registered trademarks of Radio Shock Inc. 



4012H. There a JP 3018H lnstruc· 
tlon takes the program back Into 
ROM. I Inserted a routine with a 
simple change in this jump ad· 
dress. Since the interrupt routine 
must continue after the inserted 
routine Is done, I saved and 
restored all registers. A JP 3018H 
Instruction ends the routine. 

The programs In Listing 1 ac­
complish what I have just de­
scribed for a 48K Modell II with or 
without disks. There are three 
main programs, two subroutines 
used by the main programs and 
two short programs to enable 
and disable the spooler. The pro· 
gram to store all characters sent 
to the printer resides at FOAOH; 
the program inserted in the inter· 
rupt sequence is at FEOOH. The 
program at FD70H accessed by a 
USA call from Basic dumps the 
buffer to the printer. The enable 
spooler routine at location 
FE40H puts in the addresses of 
my routines instead of the ROM 
addresses; the routine at FE70H 
reverses this process, disabling 
the spooler. With the routine at 
FE40H set as the starting point 
for execution after loading from 
disk, the spooler is on immedi· 
ately after loading. The disable 
spooler routine is called from Ba· 
sic via a USA call. 

These programs use a pre­
defined buffer area and commu· 
nicate the current buffer end 
and beginning by using four 
bytes of memory as pointers. 
Addresses FOFCH and FDFOH 
hold the end of buffer address, 
FOFEH and FDFFH hold the be­
ginning address. Initializing the 
pointers to the starting value of 
FOOOH sets the limits on the buf· 
fer; you can replace FOOOH at 
address FE51 H with any start· 
lng address of the buffer. The 
next time the buffer is empty the 
pointers will be reset to this new 
value. The end of the buffer Is 
set at F060H so the program is 
not written over. 

The programs also check 
memory bytes used as switches 
to control the spooler's opera· 
tion. The byte at FOFAH con· 
trois whether the characters are 
stored or sent directly to the 
printer; a zero value here selects 
storage and anything else re­
verts to normal operation. Ad· 
dress FOFBH controls the Inter· 
rupt routine. If it Is zero, the cur· 
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L1stmg 1 contmued 

ROUTINE TO S TORE ALL CHARACTERS SENT TO PRINTER 

F3 
F::i 
3A FA FD 
FE 00 
28 O::i 
Fl 
FB 
C3 C2 03 
79 
ED ::iB FC 
12 
13 
21 bO FD 
ED !52 

Dl 
PUSH 
LD 
CP 
JR 
POP 
El 
JP 
LO 

FO LO 
LD 
INC 
LD 
S BC 

FDAO 
FOA l 
FDA2 
FOA::i 
FOA7 
FDA9 
FDAA 
FDAB 
FDAE 
FOAF 
FDB3 
FDB4 
FDB5 
F DBB 
FDBA 
FDBD 
FOCI 
FDC2 
FDC3 
FDC4 
FDCb 
FDC7 
FDCB 

CA CA FD JP 
ED !53 FC FD LD 
Fl POP 
El POP 
Dl POP 
DO El POP 
El POP 
Cl POP 
FB El 

FDC9 C9 
FDCA 2 1 C2 03 
FDCD 22 2b 40 
FDOO 2A FE FD 
FOD3 7E 
FDD4 0 :5 
FOD:5 CD 3 8 00 
FDDB Dl 
FDD9 23 
FDDA CD 80 02 
FOOD C2 bO FE 
FDEO E:5 
FDEI ED :52 
FDE3 El 
FDE4 C2 03 FD 
FDE7 CD :50 FE 
FDEA 2 1 AO FD 
FDED 22 2b 4 0 
FDFO C3 Cl FD 
FDF3- FDF9 00 

RET 
LD 
LD 
LD 
LD 
PUSH 
CALL 
POP 
INC 
CALL 
J P 
PUSH 
S BC 
POP 
JP 
CALL 
LD 
LD 
JP 

SWI TCHES AND POINTERS 

FDFA 00 
FDFB 00 
FDFC 00 
FDFD FO 
FDFE 00 
FDFF FO 

AF 
A, <FOFAtH 
OOH 
Z, FDAEH 
AF 

03C2H 
A,C 
DE, <FDFCHI 
<DE) ,A 
DE 
HL , FDbOH 
HL , DE 
Z , FDCAH 
<FDFCHI,DE 
AF 
HL 
DE 
IX 
HL 
BC 

HL,03C2H 
<402bHI ,HL 

HI.., <FDFEH I 
A, ( Hl.) 

DE 
003BH 
DE 
HL 
02BDH 
NZ,FEbOH 
HL 
HL,DE 
HL 
NZ,FDD3H 
FE:50H 
HL , FDAOH 
<402bH) , HL 
FDCIH 

NOP 

ROUTINE INSERTED I N INTERRUPT SEQUENCE 

FEOO F::i PUSH AF 
FEO I 3A FB FD LD A, <FDFBHI 
FE0 4 FE 00 CP OOH 
FEOb 28 0 4 JR Z, FEOCH 
FE0 8 Fl POP AF 
FE0 9 C3 18 30 J P 30 1BH 
FEOC DB F8 I N A, <FBH I 
FEOE Eb FO AND FOH 
FEI O FE 30 CP 30H 
FE1 2 C2 08 FE J P NZ,FEOBH 
FE 1:5 E:5 PUSH HL 
FElb 0:5 PUSH DE 
FE17 2A FE FD LD HL, <FDFEHI 
FE IA ED :58 FC FD LD DE , <FDFCHI 
FE IE E::i PUSH HL 
FE IF ED !52 SBC HL,DE 
FE2 1 El POP HL 
FE22 CA 2E FE J P Z, FE2EH 
FE2:5 7E LD A, CH...) 
FE2 b 03 F8 OUT <FBHI,A 
FE2B 23 INC HI.. 
FE29 22 FE FD LD <FDFEH> ,HL 
FE2C 18 03 JR FE3 1H 
FE2E CD :50 FE CALL FE:50H 
FE3 1 01 POP DE 
FE32 E l POP HI.. 
FE33 F l POP AF 
FE34 C3 18 30 JP 301BH 
FE37-FE3F 0 0 NOP 

ROUTINE TO ENABLE THE SPOOLER 

FE40 21 AO FO LD HL , FDAOH 
FE43 22 2b 40 LD (402 bH) ,HI.. 
FE4b 2 1 00 FE LD HL , FEOOH 
FE49 22 13 40 LD <40 13HI ,HL 
FE4C C3 2D 40 JP 402DH 
FE4F 00 NOP 

' DISABLE INTERRUPTS 
'SAllE AF 
'GET SWI TCH VALUE 
'IS IT ZERO'> 
' CONTINUE IF IT IS 
' RESTORE AF 
' ENABLE INTERRUPT S 
'RETURN TO PRCHAR IN ROt1 
' TRANSFER CHARACTER TO A 
' GET END POI NTER 
' SAllE CHARACTER 
'NEXT LOCAT I ON 
' END OF BUFFER 
' CHECK FOR OVERFLOW 
'IF IT IS DUMP BUFFER 
' REPLACE POINTER 
' BALANCE STACK 
' BALANCE STACK 
' RESTORE REGI STERS 

'ENABLE INTERRUPTS 
' RETURN TO CALLER 
'ORIGINAL ADDRESS 
' REPLACE IT 
'GET BEGI,...I NG POINTER 
' GET CHARACTER 
' SAllE END POINTER 
' PRINT CHARACTER 
' RESTORE POINTER 
'NEXT CHARACTER 
' CHECK FOR BREAK 
'ON BREAK EX IT 
' SAllE CURRENT LDCAT I ON 
' CHECK FOR END 
'RESTORE CURRENT LOCATION 
' LOOP IF NOT DONE 
' RESET POINTERS 
' STORE ROUTINE ADDRESS 
' CHANGE PRCHAR JUt1P 
' GOTO EX IT 

' SWITCH FOR STORAGE 
'SWITCH FOR INTERRUPT 
' END OF BUFFER POINTER 

' START OF BUFFER POINTER 

' SAllE AF 
'GET SWITCH VALUE 
'IS IT ZERO'> 
' IF IT IS CONTINUE 
' RESTORE AF 
' RETURN TO INTERRUPT 
' GET PRINTER STATUS 
' CHECI<. IT 
' IS ll 48? 
' EXIT IF NOT READY 
' SAllE HL , DE 

' GET BEGI~ING POINTER 
'GET END POINTER 
' SAVE CURRENT LOCAT I ON 
' CHECK IF BUFFER I S EI'IPTY 
' RESTORE CURRENT LOCATI ON 
' IF EI'IPTY GOTO EXIT 
' GET CURRENT CHARACTER 
' SENT IT TO PRINTER 
'POINT TO NEXT CHARACTER 
' REPLACE POINTER 
' DON' T RESET POINTERS 
' RESET PO I NTERS 
'RESTORE REGISTERS 

' CONTINUE WITH INTERRUPT SEQUENCE 

'LOCATION OF STORE ROUTINE 
' CHANGE PRCHAR JUI1P 
' LOCATION OF INTERRUPT ROUTINE 
' CHANGE I NTERRUPT JUI1P 
'RETURN TO 005 

SUBROUTINE TO RESET POINTERS TO START OF BUFFER 

FE 50 21 00 FO LD ..._ , FODON ' START OF BUFFER 

Listing 7 continues 



QUALITY PERFORMANCE ... 
... PROFESSIONAL RESULTS 

TRS-80 FLOPPY/HARD DISK SOFTWARE 

RECORDS MANAGEMENT 
File Card 
One easy-to-use program replaces your 

filing cabinet and its contents' No need to 
keep changing between word processor, data­
base manager, mailing list, fi le index, or desk 
calculator. We put it all together in FILE 
CARD. 

Your database entries and related texts 
appear on screen together with many options 
for sorts, global searches, reports, and labels. 
FILE CARD frees the user to dream creatively 
and work efficiently. Typical applications are: 

Personnel/ case records 
Patient/ client histories 
Library indexes and abstracts 
Art collection commentaries 
Customer/ sales activities 
Product quality profiles 
Vendor information 

Model 11/16 64K, 2 Disk 

SPECIALIZED 
SOFTWARE 

$224.50 

HI-RES PRINTING WITH 
EP-Graphics 

Add our graphics commands to BASIC. 
By creating a magic slate in memory, you can 
now print HI-RES charts and graphs. The 
printouts are full-size printer/plotter emula­
tions. Requires user to write short BASIC 
programs and have EPSON MX-80 or 100 
with Grattrax. 

Model I or Ill 48K, 1 Disk $79.50 

CREATE A DISK LIBRARY 
Catalog 
"Where did I put that program?" With 

CATALOG, a few keystrokes will f ind any 
program/ file in your collection. The screens, 
sorts, printouts, and ability to handle "funny" 
disks make this the professional's choice. 

Modell 48K, 1 Disk $69.50 

EDUCATION ASSISTANCE 
Tumble 
Explore the realism of rotating images 

with smooth. real-time graphics. Adjust 
speeds and tilts from either keyboard or 
joystick with this simple, fun, educational 
package. 

Model I or Ill 48K, 1 Disk $39.50 

Terms: 

DATA MANAGEMENT 
Stat-to-Plotter 
Use your multipen intelligent plotter 

from Radio Shack or Houston Instruments 
to produce publication quality graphics. 
Numerical entries from database, datafile, 
or keyboard are passed through Radio 
Shack's Statistical Analysis Programs. The 
results are automatically plotted on paper 
or project ion transparencies. The graphs and 
legends are accurate enough for scientists 
and engineering presentations. 

Model 11/16 64K, 2 Disk 

I 
I. 

1~ 
'· . ' '· :; 

1~ ... )\ 
. ~ ... . ·;·;; 

$99.50 

PROJECT MANAGEMENT 
Gantt-Pack V 3.0 
This FAST, flexible, powerful program 

can manage all your scheduling needs. Use 
the GANTT-PACK charts to visualize: 

Hourly clienVpatient visits 
Daily appointments and meetings 
Weekly work crew assignments 
Monthly short course offerings 
Yearly research projects 

The GANTT-PACK charts and tables help 
manage time and organize activities. We 
automated and enhanced the information 
available on the charts, and made them very 
easy to update or change. Engineers have 
used this technique for over fifty years. Now 
everyone can benefit without having to be a 
draftsman or programmer. 

We are especially proud to offer this pro­
gram with similar screens, printouts, and file 
structures for all these computers. 

Model I or Ill 48K, 2 Disk 

Modelll/16 64K, 2 Disk 

$224.50 

$224.50 

SERVICE, QUALITY AND RELIABILITY FOR: 
Small businesses, professionals, government contractors. major 
corporations, schools and colleges, and people from all walks of life. 

LIBRA LABORATORIES, INC. 
495 MAIN STREET, METUCHEN, NEW JERSEY 08840 

201-494-2224 
Dealer Inquiries Invited: 

Orders shipped UPS free for M/C, VISA, check, o r money order. 
Orders shipped UPS C.O.D. for purchase order number. 
International orders add 10%. 

Radio Shack Trademark of Tandy Corporation. 
TRS-80 Trademark of Tandy Corporation. 
Epson Trademark of Shinshu Seikt Co., Ltd. 

Please specify computer model. HI-PLOT Trademark of Houston Instruments. .-1 31 

.-See List of Advertisers on Page 451 80 Mic ro , December 1982 • 231 



L1stmg 1 contmcwd 

FE~3 22 FE F D LD 
FE~ 22 FC F D LD 
FE~9 C9 RET 
FE:5A- FE:5F 00 

EX IT ROUT INE ON BREAk 

FEbO CD 50 FE CALL 
FEb3 2 1 AO F D LD 
FEM 22 2 b 40 LD 
FE69 F'B El 
FEbA C3 19 lA JP 
F'EbD-FEbF 00 

tFDf'EHI , tt. 
tFDf'CHI, tt. 

FE ::lOti 
tt.,FDAOH 
C4 02bH, . ....... 

IAI'lH 
NOP 

'RES£T START POINTER 
'RES£T END POINTER 
' RETURN 

'RESET POINTERS 
' LOCAl ION OF STORE ROUT INE 
'REPLACE Ju-.P ADDR£55 
'ENABLE INTERRUPTS 
' Ju-.P TO BASIC RE.ADV 

rent byte In the buffer is sent to 
the printer every Interrupt cycle, 
otherwise nothing Is done. This 
allows all the data printed by a 
program to be stored and 
dumped at once, using the rou· 
t ine at FD70H after program ex­
ecution is complete. If the buffer 
is filled, the contents will be 
sent to the printer regardless of 
the status of the byte at FDFBH. 
This ensures no lost data on buf­
fer overflow. 

ROUTINE TO DISABLE HE SP1JOLER BY A USR CALL 

FE?O 21 C2 03 LD tt., 03C2H ' OR I G INAL PRC- ADDR£55 
FE73 22 2 6 <40 LD 1<402bHI, tt. ' REPLACE IT 

u .. FE76 2 1 18 30 LD tt., 301 11H 'OR IGINAL JNTERRUPl ADDR£55 
FE7 9 22 13 40 LD 1<40 13HI,tt. 'REPLACE IT 
FE7C C9 RET 'RE TURN TO CALLER 

The spooler program given 
here is Invisible; when In place 
the only sign of Its operation is 
the Ready prompt under Basic 
or DOS while the printer is run· 
nlng. The program can be en· 
tered with a disk system by us· 
ing Debug to POKE the values 
into memory and then using 
DUMP to save it to disk. When 
dumping the program to disk, 
set TRA = OFE-40 so the program 
Is enabled immediately when it 
Is called under DOS. Make sure 
the pointers are Included In the 
dump and are both set to FOOOH; 

L1•t 1nQ 1: Ca..ent.-d di s.aa-...bl v o f s.poal.,. • • 1 t shou ld 
b• lo•ded t nto ..-cry. 

or the program will try to send 
the empty buffer to the printer. 
Set the switch values to the sta· 
tus desired when the program is 
loaded. Without disks, use List· 
ing 2 to POKE the program Into 
memory. At FE4CH the jump to 
DOS (402DH) is replaced with a 
return (C9) Instruction allowing 
the spooler to be enabled by the 
Basic USA call In the program. 

lt CLS •DEr llrr I 
21 SUII•I 

Program Listing 2 

ll PIUWf 0 PIIOCRAII TO LOAD SPOOLER POR ntE • 
41 PIIIWf 0 110DEL Ill, BY TOll SHIELD, AIICUST 1911" 
Sl PIIINT.IIEIIORY SUE SIIOULD 8! SET AT 6 1411° 
61 POIII • -656 TO -388 'LOAD PRCJI PD11H TO PE7CH 
7 1 READ IIYTE 
II POU I ,IIYTE 
91 Sllii•SUII+BTTE 
111 IIUT I 
111 IP SUII <>l414l 'fttEN PRINT° CHECK SUII ERROM, CHECK ' DATA' STATE 

listing 2 continues 

AT LASTIII A Micro-Design 
Model Ill System Upgrade. 

ThE MicRO-DisiGN ModEl Ill UPGRAdE iNcludES MicRO-DESiGNS EXCEpTioNAl MDX·b disk 
CONTROllER boARd, ONE 40 TRACk doublE dENSiry Disk DRIVE, NECESSARY iNSTAllATiON cAblES ANd 
hARdWARE. 

f OR Moltt I""OR-Iiooo & tAU liliAAi litll 

CAll OR WRiTE 

MICRO-DESIGN 
b ){)1 MANCiiACA ROAd 
A U\JiN l£XA!>, 7874~ 

l oll lou 

1-800-531-5002 
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Mod Ill GRAFYX SOLUTION ~ $299.95 -- ·~ 

• 512 x 192 Dot Graphics increases resolution 16 X {better than Apple) 

• Extensive Busi ness, Persona l, 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 a nd DOS 

• Price includes 98K bits memory, 30 programs, 52 page manual 

• Plug-in, clip-on board eli minates soldering for easy installat ion 

Mod I, Ill 

---------------------------------------1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

VALID 1 1 1 TO 12-31-82 

,4.,11t r porth..fltt•N ~,,.,.,, ).u.if• vr 80·(.o~ ,;h\, rt·turn tht" 

1 uupuu wu h Ff'Kt"lf•IM:W' lcnm 1u rN r•u· tt+wtt 

80-GRAFIX~ $169.95 .- 465 

• Create and Save 128 programmable hi-resolut ion c haracters/ shapes 

• Characters are ge nerated within an 8 x 12 matrix {Mod 1: 6 x 12) 

• Great fo r creating game figures, symbols, and alternate character sets 

• Excellent software support {20 progra ms) & extensive documentation 

• Module easily installs within the computer with no soldering 

Manual only $15 
Products guaranteed 
Deale rs welcome 

.-SH List of Advertisers on Page 4St 

MICRO- LABS, INC. 214-235-0915 
902 Pinecrest, Richardson, Texas 75080 

FR EE sh ipp ing 
Prepaid or COD 
Tx. res add 5% 
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Under Basic answer the mem­
ory size question with 61400 to 
protect the program and Its buf­
fer. Different buffer sizes requ ire 
a different setting. Under DOS, 
the program needs to be pro­
tected from being overwritten by 
commands that use the top 
180H of memory. Executing a 
Clear (MEM = OFOOO) under DOS 
allows the spooler to execute 
under DOS as well as Basic. 
Failure to do this causes the ma­
chine to hang up when the pro­
gram Is erased and the Interrupt 
sequence branches to a nonex­
Istent routine. 

The spooler stores data and 
sends It to the printer when It Is 
available; since the buffer size Is 
fixed, only a limited amount of 
data can be stored. If the buffer Is 
fil led faster than It Is printed, It 
will eventually be full. When this 
happens the whole buffer is 
dumped to the printer so that no 
data are lost. Since this Is done 
by the character storing routine, 
the Ready prompt will not appear 
until the buffer Is empty and nor­
mal operation has resumed. If 
you do not want the buffer con­
tents or simply need to stop 
sending data to the printer, Break 
stops execution and clears the 
buffer. This Is also true for the 
routine to dump the buffer via a 
USA call. Since the interrupt 
routine only sends data to the 
printer when It Is ready you can 
put your printer off-line to change 

or adjust the paper while a pro­
gram Is running without stopping 
Its execution. 

A spooler Is a very useful util­
Ity but you must understand 
what It does to maximize Its use. 
If a program producing output Is 
slower than the printer you do 
not need the spooler: The printer 
will be ready when the program 
needs it. If you use programs 
that need large amounts of 
memory or do word-processing 
with big documents, using mem­
ory as a buffer Is detrimental to 
normal operation. On the other 
hand, If you have a short pro­
gram to LLIST, after which you 
would like to look at a disk direc­
tory or run the program, It Is 
great to get the Ready prompt 
almost before the printer starts. 
Or if you want to print 10 each of 
various mailing labels you can 
enter the next address while the 
previous one Is still printing ! 
The advantages are endless. 
The sound of most printers Is 
not very musical; with a spooler I 

FEBO 
FEB1 
FEB3 
FEBb 
FEB9 
FEBA 
FEBD 
FEBE 
FE91 
FE92 

7E 
FE OD 
CA DC FE 
CD ()() FF 
E5 
2 1 ()() 10 
05 
CO 4E 44 
01 
b5 

I...D 
CP 
JP 
CAL. I... 
PUSH 
1...0 
PUSH 
CAL. I... 
POP 
I...D 

Listing 2 continued 

lt!lfTS"o B11D !LSI PIIIII'f"LOAD CORPLBTB, AIID SPOOL!It IIUIIIIIIIC" 
121 POU 16526,64oPOU 16527 ,254 'IIITB DISIS DIPUSRI•UP!41 
131 X•USR(I) 'OR X•USRI(I) IIITB DISU 
141 PRIII'f"SQIII IltPOitTAIIT NIDRUS!S Alllo" 
151 PRIII'f" -448 (UPUt) •LOCA'I' IOII or !IIAIL! SPOOLIR ROIJTIMB" 
161 PRIII'f" -41t (UP!7t) •LOCA'I'IOII or DISABLE SPOOLER ROIJTIIII " 
171 PRlll'f " -656 (UPD7t) •LOCA'I'IOII or PRIII'f IUPP!R ROUTINE" 
181 PIIIII'f " -518 ( UPDrA) •LOCA'I' IOII or STORZ SIIITCB" 
ltl PRIII'f" -517 (UPDPB) •LOCATION or Ill'fiRRIJP'I' SIIITCH " 
211 E!l1) 
211 DATA 243, 33, 194, 3, 34, 38, 64, 237 
221 DATA 75 , 252, 253, 42, 254, 253, 126, 215 
231 DATA 59, t, 35, 215, 141, 2, 194 , 96 
241 DATA 254, 229, 237, 66, 225, 1U, 126 1 253 
251 DATA 215, 81, 254, 33, 161, 253, 34, Jl 
261 DATA 64, 251, 211, I, I, I, I , I 
27t DATA 243, 245, 51, 25t, 253, 254, I , 41 
28t DATA 5, 241, 251, 195, 194, 3, 121, 237 
29t DATA U, 252, 253, 18, 19, 33, 96, 253 
311 DATA 237, 82, 2t2, 2t2 , 253, 237, 13, 252 
311 DATA 253, 241, 225, 2t9, 221, 225, 225, 193 
32t DATA 251, 211, 33, 194 , 3, 34, 38, 64 
33t DATA 42, 254, 253, 126, 213, 2t5, 59, 8 
341 DATA 2t9, 35, 2t5, 141, 2, 194, 96, 254 
351 DATA 229, 237, 82, 225, 194, 211, 253, 2t5 
361 DATA at, 254 , 33, 16t, 253, 34, 38, 64 
37t DATA 195, 1P3, 253, I, I , t, t, t 
38t DATA t, t, t, t, t, 24t, t, 241 
39t DATA 245, 51, 251, 253, 254, I, 41, 4 
411 DATA 241, 195, 24, 48, 219, 248, 231 , 24t 
411 DATA 254, 48, 194, 8, 254, 229, 213, 42 
42t DATA 254, 253, 237, U, 252, 253, 229, 237 
43t DATA 82, 225, 212, 46, 254, 126, 211, 248 
44f DATA 35, 34, 254, 253, 24, 3, 2t5, 81 
45t DATA 254, 2t9, 225, 241 , 195, 24, 48, t 
461 DATA I, I, I, I, I, I , I, I 
471 DATA 33, 161, 253, 34, 38, 64, 33, I 
411 'Ill LIN!l 49t FOR DISIS R!PLioCI 2tl•>l95,1• >45,1•>U 
49t DATA 254 , 34, 19, 64, 2tl, I, t, I 
511 DATA 33, t, 24t, 34, 254, 253, 34, 252 
511 DATA 253, 2tl, I, t, t, t, I, I 
52t DATA 215, at , 254, 33, 161 , 253, 34, 38 
53t DATA 64 , 251, 195, 25, 26, I, I , I 
541 DATA 33 , 194, 3, 34, 38, 64, 33, 24 
551 DATA 48, 34, 19, 64, 211 

Program Listing 3 

A, CH,. ) 
OOH 
Z,FEDCH 
FFOOH 
HI... 
HI..., 1000H 
DE 
444EH 
DE 
H,l... 

' BET 1ST CHARACTER AFTER FII...ESPEC 
' IS THERE NONE? 
'THEN JUST ENAIILE SPOOI...ER 
'CONVERT TO HEX 
' SAI.IE POSITION 
· ~TIPLIER FOR 1ST DIGIT 
' SAI.IE DE 
'CAL.I... Sllt'U... T 
' RESTORE DE 
·~ "IDDLE BYTE 

Llaring 3 continues 

C & S Electronics Mart· Ltd. OulnR·491 

32 E. Main Street. Milan. Michigan 48160 Telephone (313) 439-1400- 439-1508 

26-1061 Modrii114K Ln. I $650.00 
26-1062 Modd Ill 16K l...rv. ll 805.00 
26-1065 Modc:II1148K I disk 1660.00 
26-1066 Mod. III48K 2 diskfRS.232 2050.00 
26-4002 64K Modd II I disk 2995.00 
26-3001 Color Comp. 4K l...rv. l 300.00 
26-3002 Color C omp. 16K l...rv. II txt. 450.00 
26-3003 Color Comp. 32K l...rv. ll t xt. 590.00 
26-3022 O·Drivr for C .C . 520.00 
26-30231 -3 DrivrsforC.C . 340.00 
26-5000 Vidrotrxt4K 
26-5001 Vidtotrxt 16K 
26-3501 Pockrt Comp. 
26-3503 lntrrfacr 
26-3505 Printrr/lntrrfacr 
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320.00 
420.00 
135.00 

26.00 
115.00 

; _. __ . __ ) --

We wiU match or ~at any pria in che United Scates. 

,;'138 

Cohtr 

48 K 2 disk drivt 40 track 
48 K 2 diskfRS.232 
48 K 2 disk/80 track 
48 K 2 disk/80 trackfRS.232 

Printers 

Cot'l\et Printrr 
Smith Corona TP· I 
lint Printrr V 
C ltoh8510 
li~ Printer VI 
linr Printtr VII 
lint Printtr VIII 
Daisy Whttlll 
Quick Printtr 
Quick Primer II 
Plotttr 

$1800.00 
1875.00 
1950.00 
2025.00 

340.00 
695.00 

1595.00 
700.00 
950.00 
280.00 
670.00 

1675.00 
275.00 
170.00 

1320.00 



Llstmg 3 conlinvelf 

FE93 
FE94 
FE~ 
FE96 
FE97 
FE9A 
FE9B 
FE9E 
FE9F 
FEA2 
FEA3 
FEA4 
FEA:S 
FEA7 
FEA8 
FEA9 
FEAA 
FEAD 
FEAE 
FEB I 
FEB2 
FEB:s 
FE86 
FEB7 
FE88 
FEBA 
FEBB 
FE8C 
FEBD 
FECO 
FEC I 
FEC3 
FE~ 

FECB 
FEC9 
FECB 
FECC 
FECF 
FEDO 
FED3 
F~ 

FED6 
FED9 
FEDC 
FEDF 
FEE2 
FEE:S 
FEEB 

6F LD 
EB EX 
El POP 
23 INC 
CD 00 FF CALL 
E:S PUSH 
21 00 01 LD 
D:S PUSH 
CD 4E 44 CALL 
Dl POP 
6:5 LD 
6F LD 
ED :5A ADC 
EB EX 
E l POP 
23 INC 
CD 00 FF CALL 
E:S PUSH 
2 1 10 00 
1):5 

CD 4E 44 
Dl 
6:5 
6F 
ED :5A 
EB 
E l 
23 
CD 00 FF 
6F 
26 00 
ED :5A 
II 00 90 
E:S 
ED :52 
El 
FA DC FE 
E:S 
II 60 FO 
ED :52 
El 

LD 
PUSH 
CALL 
POP 
LD 
LD 
ADC 
EX 
POP 
INC 
CALL 
LD 
LD 
ADC 
LD 
PUSH 
SIC 
POP 
JP 
PUSH 
LD 
S8C 
POP 

F2 DC FE JP 
22 :51 FE LD 
21 AO FD LD 

22 26 40 LD 
21 00 FE LD 
22 13 40 LD 
C3 2 D 40 JP 

FEEB- FEFF 00 

FFOO 
FFOI 
FF03 
FF06 
FF08 
FFOA 
FFOC 

7£ LD 
FE 4 0 CP 
F2 OA FF JP 
DE F2 8IIC 
IB 02 Jll 
DE 37 BBC 
C9 RET 

L,A 
DE, Hl. 
HL 
HL 
FFOOH 
HL 
HL,OIOOH 
DE 
444EH 
DE 
H,L 
L ,A 
HL ,DE 
DE,Hl. 
HL 
HL 
FFOOH 
HL 
HL, OO IOH 
DE 
444EH 
DE 
H,L 
L,A 
HL,DE 
DE,HL 
Hl. 
HL 
FFOOH 
L , A 
H,OOH 
HL,DE 
DE,9000H 
HL 
HL,DE 
HL 
" , FEDCH 
HL 
DE,FD60H 
HL,DE 
HL 
P,FEDCH 
IFE:siHl 0 HL 

M...,FOAOH 

( 4 026H) • Hl. 
Hl.,FEOOH 
14013Hl 0 HL 
402DH 

NOP 

A,,..._, 
40H 
P,FFOAH 
A,2FH 
FFOCH 
A, 37H 

' IIOYE LillER BYTE 
' SAllE RESULT 
' RESTORE POSI TI ON OF BUFFER 
' NEXT CHARACTER 
'CONIIERT TO HEX 
' SAllE POSIT I ON 
'11ULTI PL IER FOR 2ND DIGIT 
'SAllE DE 
' CALL .DI1UL T 
'RESTORE DE 
' 110YE " I DOLE B'I'TE 
'IIOYE LOWER B'I'TE 
' ADD IN E-..IER RESULT 
'SAllE IT 
• RESTORE BUFFER POSIT I ON 
'NEXT c .-ACTER 
• CONVERT TO HEX 
• SAllE POSIT I ON 
' 11ULT FOR 3RD DIG I T 
' SAllE RESULT 
' CALL •DI1UL T 
'RESTORE TOTAL 
' IIOYE "IDOL£ BVTE 
'IIOYE LOWER B'I'TE 
'GET TOTAL 
'SAllE IT 
'RESTORE BUFFER POSITION 
' NEXT ONE 
'CONYERT TO HEX 
• LON ORDER BVTE 
' HIGH ORDER BYTE 
'ADD TO TOTAL 
' LONER LI"IT ON BUFFER 
' SAllE TOTAL 
'CHECI< IT 
'GET TOTAL 
'EX I T IF TOO LON 
' SAllE TOTAL 
'UPPER LI"IT ON BUFFER 
' CHECI< IT 
' OET TOTAL 
' EXIT IF TOO HIBH 
' 0-.aE BUFFER POINTER 
'STORE ROUTINE ADDRESS 

' 0-.&E LPRINT JUI'IP 
' INTERRIFT ROUTINE ADDRESS 
'C~ I NTERRIFT J UI'IP 
'JUI'IP TO DOS 

'OR AHVTHINB 

'GET CHARACTER 
' COI'IP- TO 40N 
' IF LETTER JUI'IP 
'CORRECT ION FOR ....:liS 
'OOT!l RET~ 
'CORRECTI!IN FOR LETTERS 
'RET~ 

LlstinQ 3o Routine to .. t the buff.,.. size ..n.., the spool ... 
is c alled frooo DOS. It is s i oopl v Ad- to the 
r-t of the prOQr- od th TRA-f'£90 on duoop to di sit. 

THESPECIALS 
BARGAIN 

COLUMN 
' 

PMC-8116K $499 

TIMEX 1000 $85 

Offer Ends December, 1982 

24 HRS ORDERS ONLY CALl.; 
800-633·2252, Ext 720 

All Other CaUs: 313·538·1112 

,.....~"~ 
~-81 161< 1565 
~-81 4IIK 1715 
~-81 CPM 1170 
LffN«l 4IIK ~~~ 
U'fW«l I 48K CPM ~~~ 

DP~In'IIIPACa 
U'fW l2K 1349 

HOI.JI£S "" 161< tl09 
HOI.JI£S ~p l2K tl29 
~ovnol'l tl9!1 
~PLUS 1399 

DleKMIVD 
1WiF 40 TRK SIS t215 
TNIOOI't BARE: c~ 
100.1 40TRK SIS 119!1 ~ 
100.2 40T111( O{S 1280 t319 
I 00. J IIOT1IK SIS 121110 t319 
I ()0.4 IIOT1IK O{S t340 •m 
Nil El.ECTIIOr«:S: 
~ ~0 HARD DISK W DOS 11679 

spend less time listening and 
staring at a lifeless screen. 

Program Refinements 

I have made two additions to 
the program for DOS users only. 
You can solve the problem of ex· 
ecutlng a CLEAR (MEM = xxxxx) 
by applying the following patch 
to the spooler once It Is on d isk: 

PATCH SPOOUCMO (ADO•OFe&.FIND 
• C8000000,CHG • 2211~ 

This patch automatically pro­
tects the spooler from DOS. The 
program in Listing 3 sets the 
start of the buffer when the 
spooler is called from DOS. Add 
this segment to the end of the 
spooler program and DUMP from 
FD70H to FFOCH to disk setting 
TRA = OFE80. The program reads 
the first four characters after the 
filespec (the normal TASDOS 
syntax) and uses that address as 
the new beginning for the buffer. 
You must enter the address In 
hexadecimal format with no 
leading characters. To set the 
start of the buffer to DOOOH ex· 
acute under DOS: SPOOL 0000. 
If no address Is entered the 
default value of FOOOH Is used as 
before. Note you must still pro­
tect the spooler under Basic. An· 
other useful trick Is to DUMP the 
code at FE70H to FE7CH with 
TRA =0FE70 under the name of 
SPOOLOFF. Entering SPOOL· 
OFF from DOS turns the spooler 

off. • 

PRICES I 
~ 

C-rTOH F· IO PAA/S£11. 11365 
C-rTOH PfiOWRrTD PAR 1469 
c -rTOH PfiOWRrTD SEJI 1569 
f · IO TRACTClR FEED 1195 

CIIT ,...,.O.S 
~: IIC.WIOO ... ~ .. , 
ax..o. tliH -,.,. 
,.,.,_ 
~ 
~V•CDU:lR tlll9 
N«:HHR AUTQIIY. T10I't 
SICli'WJiiAM Oil COI'ft e 
eoPIW.MI! 
LAZY WRrTU ~~~ 
El.ECTliiC WEliSTD ~~~ 
IIWQ WII'AOE. tll9 
I'OS'TMM 1119 
OOSPUJS :u 199 

--I VESPACOMPUTER OUTLET 
16727 Patton Detroit. ~ 48219 -
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UTILITY 

~ 
~ 

Now where did I put these files? 

Diskmap 

LCDR John B. Harrell, Ill 
RR 1, Box 841, Tatnic Rd. 
Wells, ME 04()9() 

I have wondered many times 
just how the Disk Oper­

ating System places files on the 
disk. I have had to worry about 
the placement of f iles when 
moving from one disk system to 
the other especially if the track 
count for the drives Is different. 
One may easily find file loca­
tions with a utility such as 
Apparat's Superzap and a refer­
ence such as the TRS-80 Disk 

and Other Mysteries by H.C. 
Pennington. This is time-con· 
suming and requires constant 
reference to the book to remem­
ber what the Information pre­
sented means. 

Diskmap uses the Information 
in Pennington's book to present 
file structure concisely. Figure 
1 shows the type of display 
that Diskmap constructs, re­

peated four times to map a 40-
track disk. I have found It useful 
to look at the directories of 
disks with no system on them. 
Dlskmap was written to be Inde­
pendent of the major operating 
systems primarily by the lnclu· 
sion of disk read and manipula· 
tion routines. 

Floppy Disk 
FormaHertController 

At the heart of this utility pro-

"DISK GRANULE MAP• 
DfiiVE:O NEWDOSIO 02120111 GRANS FfiEE:3 TfiKS LOCKED OUT:O 

TRACK NUMBER: 0 
TRACK NUMBER: 1 
TRACK NUMBER: 2 
TRACK NUMBER: 3 
TRACK NUMBER: • 
TRACK NUMBER: 5 
TRACK NUMBER: 6 
TRACK NUMBER: 7 
TRACK NUMBER: 8 
TRACK NUMBER: 9 

1ST GRANULE 2ND GRANULE 

.<-- BOOTISYS -->.<-- SYSOISYS -->. 

.<-- SYSOISYS -->.<- - SYSOISYS -->. 

.<- LMOFFSETICMD ->.<- LMOFFSETICMD ->. 

.<- LEVEL11CMD ->.<--LEVEL11CMD-->. 

.<- LEVEL11CMD ->.<--LEVEL1/CMD-->. 

.<-- BUILDER -->.<-- BUILDER -->. 

. < - - VERIFYIJCL -->.<- SPOOLERICMO ->. 

.< - SPOOLERICMD ->.< - -------- >. 

.< --------- >.<- SAMPLE011BAS ->. 

.< - SAMPLE0118AS ->.<- SAMPLE011BAS ->. 

PRESS ANY KEY FOR NEXT 10 TRACK DISPLAY 

Fig. 1. Disk Granule Map 
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gram are the disk control and in­
put routines. To understand 
these routines, you must under­
stand how the disk Is Interfaced 
with the expansion interface 
and the Western Digital FD1771 · 
01 floppy disk formatter/con­
troller chip. 

The Floppy Disk Controller 
(FDC) takes commands from the 
computer and uses them to 
position the proper disk head 
and to read data from or write 
data to the storage medium (the 
disk). The FDC Interface to the 
computer is an 8-b it b idi­
rectional bus for data, status, 
and command transfers. On the 
TRS.SO this interface consists of 
memory-mapped addresses for 
each FDC register. Data flow to 
or from the FDC is controlled by 
one of the addresses in Table 1 
In a memory-store or memory· 
load operation. 

There are eleven commands 
used with the FDC: These com­
mands are divided into four 
groups. Refer to Table 2 for the 
structure of the commands. 
Each command is issued to the 
FDC by a store operation to the 
command register (X'37EC') us­
Ing the appropriate command . 
Obtain the status of the com­
mand just issued from a load 
from the Status register 
(X'37EC'); interpret it by refer· 

ence to Table 3. A Read Sector 
command Is performed by first 
seeking the correct track and 

looking at status to determine 
the state of the Busy bit , while 
wait ing for the command to ter­
minate. The appropriate sector 
number Is then stored In the 
Sector register and the Read 
command is Issued. The pro· 
gram then polls the ORO and 
BUSY bits to determine the 
state of the Read command. 

The Restore command reposi­
t ions the disk head over track 
zero and the FDC Track reg ister 
Is set to zero at the termination 
of the operation. The h field, the 
Head load flag, causes no ac­
tion on the TRS-80 as the head is 
loaded when the disk is selected 
and the drive motor is turned on. 
The v flag causes the FDC to 
verify that the track number on 
the track last read is the same 
as the contents of the Track reg· 
lster. The last field, rr, controls 
the rate at which the FDC Issues 
stepping pulses to the disk. The 
stepping rates for the disk head 
given In Table 2 are for an FDC 
using a one Megahertz clock; a 2 
MHz clock halves these t imes. 
These three fields are the same 
for the remainder of the Type I 
commands. 

The Key Box 
a .. tc Level II 
Modell 
1eK RAM 

TRSDOS 

One to four disk drlvn 



The Seek command tells the 
FOC to compare the track num­
ber in the Data register (a previ­
ous instruction must load the 
Data register) with the current 
contents of the Track register. 
The FOC then issues the ap­
propriate number of stepping 
pulses in the correct direction to 
cause the head to travel to the 
desired track. 

as the direction of the last Step 
issued. The u field updates the 
Track register to the proper 
value for the corresponding 
track. If the u flag is not used, 
the user must keep track of the 
disk head location. 

The Step command causes 
the FOC to issue one step pulse 
to the selected drive's head. The 
direction of the Step is the same 

The two commands Step-In 
and Step-Out are similar to Step 
except that the direction of head 
travel is explicitly defined In the 
command. All fields in these 
commands operate as in the 
Step command. 

The second group of FDC 

TRS-10 ADDRESS 
X'37E1' 
X'37EC' 
X'J7EO' 
X'37EE' 
X'37EF' 

MEMORY LOAD 
N/A 
Read STATUS reg 
Read TRACK reg 
Read SECTOR reg 
Read OA TA reg 

MEMORY STORE 
Select drive & start 
Load COMMAND reg 
Load TRACK reg 
Load SECTOR reg 
Load DATA reg 

Table 1. Memory Map 

COMMAND FORMAT 
RESTORE 0 0 0 0 h • 
SEEK 0 0 0 1 h • 
STEP 0 0 1 u h v 
STEP IN 0 0 u h v 
STEP OUT 0 1 1 u h v 
READ COMMAND 0 0 m b • 0 
WRITE COMMAND 0 1 m b • I 

READ ADDRESS 0 0 0 e 0 
READ TRACK 0 0 0 
WRITE TRACK 1 0 0 

IV FORCE INTERRUPT 0 

FLAG liT SUMMARY 

0 
I 

0 
s 
0 

h z 1 Load head at beginning (TRS-80 default loads the head when the motor 
1S stlr1ed and I he drove selecled) 

h z 0 Do not load head at begtnn1ng 

v • 1 Venfy on tast track 
., :a 0 No verity 

rr =Stepping mol or rale (bits 0- 1) fslep rale IS tor 1 MHz clock in I he FOC) 
0 0 • 12 msec per track 
0 1 • 12 msec pe< track 
1 0 • 20 msec per track 
1 1 z 40 msec per track 

u • 1 Update TRACK register 
u = 0 No updlle 

m = 1 Read or write multiple records 
m • 0 Read or write single records 

b • 1 IBM s11ndard format (128. 256. 512. or 102• bytes) 
b • 0 Non-standlrd (length is muttiple of 16 up 10 40116) 

11 • Data Address Mark 
0 0 = FB data mark (normal data mark) 
0 t = FA data mark (user defined) 
1 0 = Fll data mark (user defined) 
1 1 = FB data mark (deleled data mark) 

s = 1 Synchron1ze to address mark 
s ... 0 No synchron•ze 

" " = tnlerrupl Cond11oon Flegs 
0000 = Tlfmlnate and Ioree not busy w1th no Interrupt 
bit 0 • 1nterrupt on not ready to ready transil ion 
bit 1 • 1n1errupt on ready to not ready transition 
bl1 2 • lnlefrupt on Index pulse 
b•l 3 •Interrupt i mmediately 

e z t Enable HL T, HLT. and the 10 msec delay 
e • 0 Head Is uaumed eng1ged and !hera Is no delay 

Table 2. FDC Command Summary 

commands are data movement 
commands for reading and writ· 
ing data to or from the disk. The 
adaption used to transfer data 
in the TRS-80 is called Pro­
grammed input/output. The ZBO 
Central Processing Unit (CPU) 
must continually poll the FDC 
and be ready to accept or pro­
vide data. This concept is op­
posed by the Direct Memory Ac­
cess (DMA) method. With DMA 
the FDC actually demands and 
receives full control to the ad­
dress and data busses of the 
computer; data transfers direct­
ly to the memory store without 
the CPU. This allows overlapped 
execution with data transfer and 
alleviates the 110 bound central 
processor. 

There are several require­
ments before the performance of 
Read or Write commands. First, 
the drive must be selected and 
the motor must be up to normal 
operational speed. TRSOOS and 
NEWOOS 2.1 assume that this 
time delay is approximately one 
second. NEWOOS80 sets this 
delay at one-half second. Sec­
ond, a Seek instruction must po-

sltlon the head over the appro­
priate track. Third, the Sector 
register in the FOC must be set 
to the number of the sector to be 
read or written. 

The format of the Read and 
Write commands is in Table 2. 
Note that they have similar 
fields of m, b, and e. The m field 
enables a multiple sector trans­
fer of Information. The FOC 
transfers information and up­
dates the sector register until 
the sector register contains a 
number larger than the highest 
sector number on the track or 
until a Force Interrupt command 
is loaded into the Command reg· 
ister. The b field identifies the 
format type as standard IBM or 
non-standard. This changes the 
FOC's interpretation of the sec­
tor length code and is part of the 
record identification. Thee field 
is not used in the Modell. On the 
Write command, the aa field 
specifies the type of Data Ad­
dress Mark (DAM) for the sector 
transferred. The standard DAM 
is an X'FB' for all sectors other 
than the directory (DIRISYS), 
which uses DAM X'FA' to show 

"Your Business Computer Headquarters" 

---~­
~---·""'"' 
______ .,_, ........... 
.,.,....,..laullneM~~ 

m.nc~. Jult CGmllle"t.,. \nC10r 
1000.,.,... ... complllaan • .nd 
.,...,. conrtc~en~: yoault pldl Vtctor 

VICTOR. 
.............. ~~-~ 
~~----

TRs-ao·· Business 
Computers 

- l fl ' 
___ .. _ 

-!fL' 

• I Drhr 
14134 

• 2 llrht· 
14795 

6-'K 
1\lcHirl II 

12CI74 

18.19 

Call For QUOTES On 
Complete Product Lint' 

800-351-1580 
In Tc·u• ( :a ll Cullt•<·t : 915-28.1-:zci:.!O 

Van Horn Office Supply 
701 W. Broadway ,...169 P.O. Box 1060 

Van Horn, T exll8 79855 
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read protection. This Is why you 

get error code six if you attempt 

to read the sector in Basic. You 
can read the directory from a 

Basic program if you trap this er· 
ror and If you change byte 01 In 

sector 1 (the HIT sector) from 
2CH to C4H. 

Group Ill commands include 

the following: Read Address, 
Read Track, and Write Track. 

These commands are used to 
format a disk and to verify that it 

can be read. The Read Address 

command reads the six ldentlfi· 
cation bytes from the disk in the 

next 10 fleld .These six bytes are: 
• Track Address (zero to num· 
ber of track minus one) 

• Side Number (usually reflects 
the side of the disk; in TRSDOS 

disks this value is zero) 
• Sector Address (usually zero 
through nine) 

• Sector Length 
• Two CRC bytes 

Read Track reads the entire 

track of information: the data, 

the 10 bytes and all the gaps. In· 
formation Is transferred similar 
to the Read command. The Data 

Request Bit (ORO) signals when 

data has been assembled by the 
FDC and is ready for transfer. 

Write Track is used principal· 

ly to format the disk by writing 

appropriate control Information 
to the disk. This command Is not 

normally used to write data to 
the disk as several bytes have 
special meaning to the FDC 

(bytes X'F7' through X'FE'). The 
use of these special bytes is 
described in Table 4. 

The last command group has 
only one command. Force Inter· 

rupt stops the FDC and forces It 

to generate an interrupt. If any 
conditions In the command are 
set (see Table 2), the command 

forces the FDC to terminate, 

drop the BUSY status bit, and in· 
terrupt. If none of these condi· 
tions are selected, the FDC 
terminates the current opera· 
tion and resets BUSY without 

interrupt. 

Disk structure is generally 
standard IBM format; the disk Is 

formatted using sector multi· 
pies of 128 bytes (128,256,512, or 

1024 bytes). The non-standard 
disk is formatted to use a sector 

having a length that Is a multiple 

NEW! 
From CECDAT, INC. 

The Font Lower/ Case 

Character Generator 

Professional quality v1deo 

for the T R S-80 Model 1. 

• Designed especially for The Patch(CECDAT) owners. 

but works with any conventiona l L/ C Mod. 

$69u 
CHRS(~) THRU CHR$(255) 

ASCII CONTROL CODES 
ALPHA/ NUMERICS 

TRS GRAPHICS 
REVERSE VIDEO. TOO 

• Check off style instruct ions, example machine 
code and basic routines included. 

L/ C KIT AVAILABLE $9.95 

Ask for Catalog 

Only the cream of the crop · · for you, from HACKS. 

HACKS 
MIC R OCO MPUTERS IN C. 
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P. 0 . BOX 1 29 63 

HOUSTON. TEXAS 770 17 

71 3·455·3276 .-244 

Statui lcw Type I eomm1nd1 
BIT NAME 
57 No t Ready 
S6 Protected 
55 Head Loaded 
S4 Seek Error 
53 CRC Error 

52 Track Zero 

$1 Index 

SO Busy 

Statui lor Type IIIII I commando 
BIT NAME 
57 Not Ready 

S6 Record Type 
W rite Prot 

ss 

53 

52 

$ 1 

so 

Record Type 
Wrote Faull 

Rec Not Fnd 

CRC Error 

Lost Data 

Data Req 

Busy 

MEANING 
The selec ted dm e os not ready 
The Wrote Protec t tab Is o n the drsk. 
IndiCates the heod 1s loaded and engaged 
The des ~t ed track was not •erof1ed 
There was at least one CRC error on a track 
venflcatlon operation 
The curren t POStt•o n o f the nead ts over track 
ze,.o 
The Index m ark from the dr~•e has ~n de· 
tee led by the F OC 
The F OC has a command 1n progress 

MEANING 
The selec ted droYe 1S nol ready. Type II III I 
commands w ill not execute 1f the dme 1S not 
ready. 
On a Read record. th1s b1t md1cates part o l a 
two bi t representation w h tCh •s mdicateve of 
the type ot Data Address Mark (DAM) en· 
countered. On a Wn te record . thts bit r&­
llects wrote protec t status 
On a Read Sec tor command. th ts ts the sec­
ond o f the bits lor type of DAM found On a 
W ute Track command. tl tndecates a write 
laull 
The sec tor and/o r the track were not found at 
the current head local ton. 
A CRC error was detected during a read 
command 
The program d1d not respond to the ORO 
w tth tn the ttme frame of betng able to read 

or w rite two bytes to the d•sk 
The Data regtster has been f tlled when 8)[8· 
cuting a Read command or has been emp­
tted wh•le oerformtng a Wnte command 
The FDC •s busy wtth the current command 

Table 3. Status Register Summary 

of 16 bytes; this length varies 

from 16 to 4,906 bytes if the 

track is large enough. 
The type of sector to be read 

or written is determined by the 

b flag in the command; the 
length Is determined from the 
sector length field stored in the 

10 field (remember the informa· 

tion read using a Read Address 
command?). 

Disk map 

Diskmap uses little sophisti· 
cated coding and no trickery to 

provide the disk user with a visu· 
al display of every file on the 
disk. Using the NEWDOSSO in· 
formation, I could have written 
this utility to default to the 

parameters identifying each 
disk at a system boot. This would 

lyle Oncripllon 
F7H Wn te CRC bytes 
F8H- FBH Wtlle Data Address Marks 
FCH Wn te Index Address Mark 
FOH Spare 

FEH Wrote 10 Address Mark 

Table 4. Special Bytes 

have made Diskmap incompati· 
ble with the other disk operating 
systems so the user defines the 

d irectory track and the number 

of tracks at assembly t ime. As 
Program Listing 1 shows, this 
vers ion was assembled with the 
directory default set to track 
17 and the number of tracks set 

at 40. 
Diskmap performs a disk map 

on a systemless disk. If you 
have a sing le disk drive system, 

it becomes very d ifficult to do 
even a directory (part icularly in 

NEWDOSSO where a new over· 
lay Is loaded for each command 

entered). Hold the break key 

down after entering the com­
mand name. The program will 

pause; place the appropriate 
disk in drive 0 and then press 
Enter to map the d isk. 

Clock interrupts must be 
turned off when attempt ing any 

data transfer to or from the disk. 
Failure to turn off the 25 msec 
interrupt terminates the disk 

read or write with the Lost Data 

bit posted. This means that the 

FDC attempted to access the 
Data reg ister twice without an 



AARDVARK 

TRS-80 COLOR OSI VIC-64 VIC-20 

OUEST - A NEW IDEA IN ADVENTURE 
GAMESI Different from all the others. 
Ouest is p layed on a computer generated 
map of Alesia. Your job is to gather men 
and supplies by combat, bargaining, explor· 
ation of ruins and temples and outright 
banditry . When your force is strong enough, 
you attack the Citadel of Moorlock in a 
life or death battle to the finish. Playable 
in 2 to 5 hours, this one is different every 
time. 16k TRS-80, TRS-80 Color, and Sin­
clair. 13K VIC-20. $14.95 each. 

•• 

ADVENTURES ! II 
These Adventures are written in BASIC, are 
full featured, fast action, full p lotted ad­
ventures that take 3~0 hours to play . (Ad­
ventu res are interactive fantasies. It's like 
reading a book except that you are the main 
character as you give the computer com· 
mends like " Look in the Coff in" and 
" Light the torch." ) 
Adventures require 16k on TASSO, TASSO 
color, and Sinclair. They require 8k on OSI 
and 13k on Vic-20. Derelict takes 12k on 
OSI. $14.95 each. 

CATERPILLAR 
O.K., the Caterpillar does look a lot like a 
Centipede. We have spiders, falling fleas, 
monsters traipsing across the screen, poison 
mushrooms, and a lot of other familiar 
stuff. COLOR 80 requ ires 16k and Joy­
sticks. This is Edson' s best game to date. 
$19.95 for TRS 80 COLOR. 

PROGRAMME RS! 
SEE YOUR PR OGRAM IN THIS SPACE II 
Aardvark tradi tionally pays the highest com­
missions in the industry and gives programs 
the widest rossible coverage. Quality is the 
keyword. I your program is good and you 
want it presented by the best , send it to 
Aardvark . 

ESCAPE FROM MARS 
(by Rodger Olsen) 

This 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 first adventure. 

PYRAMID (by Rodger Olsen) 
This is our most challenging ADVENTURE . 
It is a treasure hunt in a pyramid full of 
problems. Exciti ng and tough I 

HAUNTED HOUSE (by Bob Anderson) 
It's a real adventure - with ghosts and ghouls 
aod gobl ins and treasures and problems -
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. 

DE RELICT 
(by Rodger Olsen & Bob Anderson) 

New w inner in the toughest adventure from 
Aardvark sweepstakes. Th is one takes place 
on an al ien sh ip that has been deserted for a 
thousand years - and is still dangerous I 

Please speci fy system on all orders 

SINCLAIR TIMEX 

TUBE FRENZY 
(by Dave Edson) 

This is an almost indescribably fast action 
arcade game . It has fast action , an all new 
concept in play , simple rules, and 63 levels 
of difficu lty . Al l machine code, requires 
Joysticks. Another great game by Dave 
Edson. TRS 80 COLOR ONLY . 16k and 
Joysticks requ ired . $19.95. 

(/ 

CATCH'EM 
(by Dave Edson) 

One of our simplest , fastest, funnest, a ll 
mach ine code arcade games. Raindrops and 
an incredibe variety of other things come 
falling down on your head. Use the Joy­
sticks to Catch'em. It's a BALLI - and a 
flying saucerl - and a Flying Y 1- and so 
on. TRS 80 COLOR. $19.95. 

BASIC THAT ZOOOMMSII 
AT LAST AN AFFOR DABLE COMPILE R I 
The compiler allows you to write your 
programs in easy BASI C and then auto­
matically generates a machine code equiv· 
alent that runs 50 to 150 times faster . 
It does have some lim itations. It takes at 
least 8k of RAM to run the compiler and it 
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, •, J, +, -. > . < • •, VARIABLE 
NAMES A·Z , SUBSCRIPTED VARIABLES, 
and INTEGER NUMBERS FORM 0~4K. 
TINY COMPILER is written in BASIC. It 
generates native , relocatable 6502 or 6809 
code. It comes with a 20i>age manual and 
can be modified or augmented by the user . 
$24.95 o n tape o r d isk for OSI, TRS-80 
Color, or VIC. 

ALSO F ROM AARDVARK - This is only a partial list of what wa carry. Wa h.ve a lot of other pm• (particularly for the 
TRU O Colo r end OS I), busi..- p rograms, blenk tapes end d isks end hardware. Send S 1.00 fo r our complete catalog. 

AARDVARK - SO 
2352 S. Commerce, Walled Lake, M148088 

(313) 669-3110 
Phone Orders Accepted 8:00a.m. to 4:00p.m. EST. Mon.-Fri. ..-101 
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"/ turn interrupts off at 
the beginning and re-enable 

interrupts at the end . .. " 

intervening access to the Data 
reg ister by the computer. I turn 
interrupts off at the beginning 
and re-enable interrupts at the 
end as I do not use the display 
clock. Disable interrupts before 
each disk 1/0 operation and r& 
enable interrupts before each 
exit or the exit from the read/ 
write routine. 

Next, determine the drive 
number (drive 0 always for the 
break key pause) and from this 
the proper select bit. The select 
bit is always 2" • N (N = 0,1,2,3). 
The DOS command buffer is 
scanned for a x·oo· following 
Diskmap; if none is there, it 
checks for a blank. The drive 
number Is then checked for 
validity. 

After the proper drive has 
been determined, the FDC Is 
issued a Reset to Not Busy com· 
mand. The drive is selected and 
a loop Is entered waiting for a 
change in the Index pulse as the 
drive rotates the disk. If approx­
imately two full revolut ions pass 
without a change in the Index 
pulse, the drive is declared not 
ready and the utility terminates 
In error. 

Next, the user must reselect 
the drive and establish the head 
position. The FDC remembers 
the head location (Track regis· 
ter) for only one drive at a time; 
this Is only valid if the update 
flag was used when moving the 
head last. The program per­
forms a Restore to Track Zero 
command using the 20 msecl 
track stepping time. This moves 
the head to track zero and resets 
the Track register to zero. Next, 
the Data register is loaded with 
the number correspond ing to 
the Directory Track number 
(default value is 17 decimal) and 
a Seek command moves the 
head to track 17 on the selected 
drive. In lines 116-134 (see the 
Listing) the Push/Pop sequence 
is a delay between use of the 
X'37EC' port to address the 
Command register and then ad· 
dress the Status register. The 
Bit Instruction tests the Busy bit 

to determine when the operation 
Is complete. 

Lines 135-138 establish con· 
dit ions necessary to perform the 
sector read loop. Line 139 
issues the Read Record com­
mand (see Table 2); the heart of 
the read loop is lines 147-153. 
The ORO bit Is tested to see if a 
data byte has been assembled, 
ready for the computer to store 
(ORO= 1). If ORO is not true 
(" true" refers to single bits 
equaling one), then the Busy bit 
is checked. If Busy is st ill true, 
continue to status ORO until a 
byte is ready. When ORO Is true, 
a byte has been assembled and 
may be stored In the buffer. 

When ORO and Busy are both 
false, one sector has been read 
and the FDC is no longer busy. 
The Status word Is examined for 
any errors detected on the read. 
No attempt is made to examine 
the ·status word for Information 
concerning the Data Address 
Marks just read. I have assumed 
that t he directory track was read 
and did not check for the appro­
priate DAM (a Directory Track is 
read-protected by writing the 
sectors with a DAM of X'FA' 
rather than the IBM normal of 
X'FB'). 

The disk sector read routine is 
repeated nine more times to 
copy the entire directory t rack to 
the buffer. Beginning at the ad­
dress specified by Buffer is the 
GAT sector of the directory. The 
GAT sector contains the Gran· 
ule Allocation Table beginning 
at offset byte 0; the Track 
locked Out Table beginning at 
offset byte 60H; and the disk 
name and creation date starting 
at offset byte DOH and DSH re­
spectively. This informat ion is 
used in lines 170-232 to build 
the subtitle line for the video 
screen. 

The string array MAP con­
tains 80 entries corresponding 
to each granule; each entry is 13 
bytes long. This allows the map 
to be built prior to display using 
f ilenames in the form of FILE· 
SPEC/EXT. This array must be 
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TO REMOVE 
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• Printer paper dust 
• Dust data processing equipment 
• Dust your computer room 

" Clean Room" clean 

2 CLOTHS FOR 5295 
PPD 

VISA • MASTER • CHECK 

MWB INDUSTRIES, INC. 
2013 FRANKLIN STREET 

DETROIT, MICHIGAN 48207 
(313) 259·1104 

DEALERS INQUIRIES INVITED ..-90 

Tired of just 
PEEKing around??? 

Try., ••• .,., .. ' 
The Disassembler 
That Even Tracks 

Down DATAIII 
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HUMBUG! 
{to high prices) 

TRS 80™* Model Ill 48 K 
2 Disk Drive 

0 Tandon drives SS/DD 

~ Astec Power Supply 

~ 40/80 track support on 
controller board 

0 TRS DOS 

0 120 day warranty 

$1695 complete 
* Trade Mark Tandy Corp. 

ASHLAND COMPUTER 
17 16 Wilshire Blvd. 
Ashland , K Y 41101 

(606) 325-2210 
Call 10 6 M F 

..-5 14 

,-------------, 
I • We've done it again! I 
I Wesaidwehadthebest system, and now ... I 

8" double density is here for Model Ill's. 

I Check out these Features - I 
,.... 568K of storage on a single stded 8 inch dnve, when used with our controller & speedup MOD and DOS plus 3 4 
,.... The maximum storage capacity of your Model 3 wtll be 4. 544 Megabytes · wtthout a hard dtsk ,.... One 51

/• single 

I sided and one 8 tnch stngle sided dnve wtll store 676K . wtth a lull blown DOS plus 3. 4 . .... one 51
/• smgle stded and I 

one 8 inch double stded dnve will store 1.244 Megabytes. with a full blown DOS plus 3 4 . ..... Mtx and match 51
/ • and 

8 inch drives. in any density , single or double sided. · All under software control. 
We will also be able to provide DOS plus 3 4 on 8 Inch diskettes. (Final price being negotiated). 

I 
1 Speedup for 8 1nch dnves only S89.00 2 General purpose speed up wh1ch also works wuh 8 mch dnves S1 29 00 I 
Here 's 3 good reasons to buy our system -
1 VERSATILITY 2 QUALITY 3 PRICE 

I 
~ ,.,_. _ _, .. _._.,.114yoult"e • w. .--.o ... ~ lo'PI...,,. w_gonor...,.o;e,_ e ~P;oa. ~ . .. ..,lnl- 1679 I 
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• S~ot~o · • .... ·- -- ·--....... - ... ,...,_ .. __ 

,. .,.. QIO -m.-- • • ruoos Z*'- , ,. 

I """"'·"""': "'"""" ...... ;;· ProceJJ Control Technology '"' I 
~----~00.;;·;;.;;~;;";;·.;.;;,1 
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Complete 24,800-word 
REFWARE Thesaurus 2.0 

Save TIME. 
Improve your WRITING. 

Help your SPELLING. 

• 

21 
m 

t REFWARE Th .. aurua 2.0 takes just 7 seconds on the Model ~ 
z Ill to f ind groups of synonyms and related words for 24,800 21 

.:, nouns, adjec tives, verbs, and adverbs. (Takes a few seconds 5 
~ longer on Model I.) Substitutes synonyms In your own r­
~ sentences. And helps you find the correc t spelling of hard- '!' 
0 to-spell words. c 
~ Essential for anyone who uses a personal computer as ~ 
....1 a word processor to write letters, reports, articles, or c 
~ books. ':' 
~ • ... one of the pioneering reference tool programs. • 1: 
:;;:: --·Interface Age, August 1982 ~ 

~ • ... absolutely no programming knowledge whatsoever is z! 
~ requ ired ... • ... computronlca, April 1982 G) 

a; "All this is done very fast ; faster than a search ~ 
~ through a conventional thesaurus ... • '; 
::::;, ··-80 Mlcrocomputlng, April 1982 i 
~ REFWARE THESAURUS 2.0 (! 

~ ~~=in~dj~~!lv:~s~o~~~·u:':.~s~~~~ ~~ve;~~r a=~~~~ ~~~~r~ ~ 
a: reports, and speeches. ~ 
0 ~ 

REFWARE THESAURUS Builder 1.0 • ! 
(/) 

~ 
Q. 

Series o f eight Basic utility programs enables physicians, ~ 
educators, lawyers, businessmen, or other professionals z 
to develop spec ialized computer thesaurus disk programs ::;; 

• of hard-to-remember technical words for personal use. o 
ffi Func tions independently of Thesaurus program. > 
Q. z 
~ REFWARE THESAURUS u .. r·a Manuela: Complete ; 
• descriptions of use of each of the above programs. In- 1: 
~ ~~v~ at no additional charge with each program listed ; 

c m 
::::;, MINIMUM Syatem Required TRS ao· Mod I or Mod Ill 6 
~ 48K with two disk drives. c 
> *A Trade mark of Tandy Corporation rn 
~ Credit card orden phone (11•) 238-1111 • 
• Dealers: Write for dl.count prlcea. FREE demonetratlon dllk wltll ~ 

~ ;'~~~R;f;e~~ Soft;a~ Di~s~~- --- --- - ~ 
9 .... 114 ~ 
• David C. Whitney' Associates, Inc. :;; 

....1 P.O. Box 451, Chappaqua, N.Y. 10514 c 
C • A trademark of David C. Whitney Assoc iates, Inc. '; 

~ Specify Mod I ( ) or Mod Ill ( ) 
::; Single Density ( ) or Double Density ( ) 

• 
> 
:J: .... a: 
0 
~ 

Oty. Title Unit Price 
Complete 24,800-word 

$89.95 Refware Theaaurua 2.0 

Theaaurua Builder 1.0 $149.95 

Sales Tax 
(N.Y.state residents only) 

Postage and handling 

Enclosed S ... . . ... .( )Check ( ) Money Order TOTAL 
Bill: ( )VIsa ( 1 MasterCharge 

Total 

$ 3.00 

s 
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~ 

~ 
> z 
0 
i 
G) 

• 
~ 
(") 
m ,... ,... 
m z 
~ 

• 
.:. Card. .. . . . . . . . . . . . . . . . . . . . . ~ 
> ,... 
~ Exp. Date . . . . Interbank • C 
..I §!! 
ffi Signature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . ;;i 
Q. • 

~ Name . . . Phone( ) . ... . . . . .. •.. .. . . ; 

a: Address . . . . . . . . . • . . . . . . . . . . . . . . . . . (") w :J: 

~ City. . . .. .. . . . . State . .. . . . Zip . :ft 
{j Mailed First Class. but allow 3 to 4 weeks for delivery . no C.O.D. orders . ~ 
"AH.UtOM3SIYijd • 318Y)IijYW3ij • 10.:1111)15 • 318Y01YANI" 
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zeroed before proceeding. Information about the FPDEs. 

The last entry In the chain of In­

formation concerning the file's 

d isk location must st art with an 

X'FF' byte. If the DOS must have 

more than four entries to con­

tain the information about a f i le, 

the last entry In the FPDE starts 

with X'FE' and the second byte 

Is a Directory Entry Code (DEC) 

describing the location of the 

corresponding FXDE In the di­

rectory. When an FXDE Is de­

tected In line 298, the IX register 

is set to the appropriate value in 

the buffer corresponding to the 

location o f the FXDE. Th is is per-

To build the array Map, lines 

260-306 read all non-null entries 

In the direc tory and reconstruct 
the filespec for each in the loca­

tions in MAP corresponding to 

the extent Informat ion In each 

Fi le Primary Direct ory Entry 

(FPDE). 

Interspersed with the FPDEs 

In the directory may be File Ex­

tension Directory Entries (FXDE). 

Table 5 explains the byt8iblt 

structure for FPDEs and FXDEs 

found In the directory. FXDEs 

are an additional area for the 

disk operating system to keep 

Byte 0 Bit record for file attributes 
Bit 7- t • FXDE, 0• FPOE 
Bll 6- t • System File, 0 • Not System File 
Bit 5- Not used 
Bit 4- t =Directory entry Is assigned to a file 

0 • Directory entry Is free 
Bit 3- 1 = Invisible file, 0 =VIsible file 

Bits 2-0- Protection attributes for each fi le 
111- No access Is allowed 
110-E•ecution access only 

Byte 1 

Byte 2 
Byte 3 

Byte 4 
Bytes 5-C 
Bytes O-F 
Bytes 10- 11 
Bytes 12-13 
Bytes 14-15 

Bytes 16-17 
18-19 
1A-1B 
1C-1D 
1E-1F 

101- ReadiE•ecute access 
100- Wrlte/Read!E•ecute access 
011- Not used 
010-Rename/Write/Read!E•ecute access 
001 - Kiii/Aename/Wrile/Read!E•ecute access 
000-Full access 
Not used in an FPOE; In an FXDE, this byte is used as a DEC 
to point back to Its FPDE. 
Not used in an FPOE or FXDE. 
Used as the end of file byte pointing to the relative byte In 
the sector that Is the physical end of this fi le. 
Logical record length (0 = 256 bytes). 
File Name, lefl·justifled blank-filled format. 
File Name E•tenslon In same format. 
Two byte hash·code value for the update password. 
Two byte hash·code value for the access password. 
This is the EOF sector or the number of the sectors in the 
fi le. If Byte 3 Is OOH then this Is the actual sector count. If 
Byte 3 is not OOH then the actual sector count is this value 
plus 1. 
These last five pairs of bytes form e•tent information which 
locate the fi le on the disk. Each 2·byte • •tent has the track 
number for the file, the starting granule, and number of con· 
tiguous granules for this e•tent. If more e•tents are needed 
10 describe a file than are available In the FPOE. the last ex· 
tent is coded to point to an FXDE for additional extent stor· 
age. 
Consider the following Extent 

tC 24 
The first byte of this extent is the track number of the start of 
the fi le in this extent, e.g. I rack 1 CH or 28. The second byte is 
two packed values which are the granule number (0 or 1) and 
the number of contiguous granules In this e•tent less one. In 
this e•ample 24H Is 0010 0100 binary. The left three bits rep· 
resent the granule number and the right five bits represent 
the count of contiguous granules; 001 =granule 1 or sector 5 
and 00100 = 4 + 1 or fi ve contiguous grans In this extent. If 
the first byte is FFH, this signifies the end of the file extents. 
A firs t byte of FEH signifies a pointer to an FXDE follows In 
the second byte and may be interpreted as follows: The left 
three bits of the second byte multiplied by 32 Is the offset of 
the FXDE in the directory sector described by the right three 
bits. These three bits are the offset from the HIT sector: add 
two to them to reflect the right sector on the directory track. 
The extent FE 63 is interpreted as follows: 63H equals 0110 
0011 binary. The right three blls plus two tell you that the 
FXOE Is In sector 5 on the directory track and the FXDE is In 
entry 01 1 binary • 20H or offset address 60H. The only bytes 
used In constructing an FXDE are bytes 0, 1, and 16 through 
1 F; all other bytes are zeroed. 

Table 5. FPDC and FXDE directories 



formed by the code In lines 
464- 474. 

Having constructed the Map 
array, the screen is cleared and 
t he prot o type st ruct ure Is 
displayed by the code In lines 
31 2- 343. Once th is Is com· 
pleted, the PAGES and TRK 
counters step through the Map 
array and display the d isk map 
10 tracks at once (see lines 
348-447). 

Olakrm~p On Disk 

If you have an editor/assem­
bler capable of reading and 
writing disk source files, enter 
the source code and assemble 
the program to d isk. 

If you are not so fortunate, 
enter the code into the tape 
version of the editor/assembler 
and assemble and write the ob­
ject code to tape. When you 
have created an object tape, use 
LMOFFSET or Tapedlsk to load 
the tape to disk. The disk Dump 
command for Tapedisk Is " F 
DISKMAP/CMD:d 5300 5846 
5300". 

Compatibility 

This ut ility runs under NEW· 
00580, NEWDOS 2.1, and TRS­
DOS. Dlskmap uses a few ROM 
routines that are relatively In· 
dependent of the TRS.ao ROM 
configuration. 

This useful program now 
resides on my disk along with 
DIRCHECK and SUPERZAP as 
one of my most-used utilities. • 

5381 

5381 F3 
5381 3A4838 
5384 E684 
5386 2822 
5388 CDC98l 
538B 2ll63C 
53 8E 222 841 
5311 21 7B56 
5314 CD3956 
5317 213857 
531A CDJ 956 
531D CD49811 
5328 FEOD 
5322 28P9 
5324 1611 
5326 1£Je 
5328 1832 
532A 1611 
532C 1£38 
532£ 3A1P'43 
53 Jl FE8D 
5333 2827 
5335 PE28 
5337 2111A 
5339 3A2843 
533C SF 
.S33D PEJi 
533F 281B 
5341 CB22 
5343 FE31 
5345 2815 
5347 t B22 
5349 FE32 
534B 281F 
534D CB22 
534F FE33 
5351 2819 

Program List ing 

, ........•..••..........................•............•... 11111 
11112 
11113 
UU4 
11815 : • 

,. . 
:• >> DISKMAP << 
: • 

11116 : • <DISKMAP > IS A UTILITY WHICH WILL READ THE DIRECTORY • 
181117 1• OF ANY DISK AND DISPLAY THE CONTENTS OF THE DISK I N • 
11118 :• A MAP BY GRANULES. ALSO DISPLAYED IS INFORMATION 
111119 : • SUCH AS DISK NAME, CREATION DATE, DRIVE NUMBER, THE • 
11118 1* NUMBER OF GRANULES FREE AND THE NUMBER OF TRACKS 
11111 1• LOCKED OUT. THIS UTILITY MAY BE USED WITH A SINGLE • 
11112 :• DI SK SYSTEM TO MAP A DISKETTE HAVING NO SYSTEM FILES • 
11813 :• USING THE "PAUSE " OPTION SINCE <DISKMAP > HAS ITS OWN • 
11814 :• DISK I/ 0 ROUTINES. 

WRITTEN BY J .B. HARRELL, 13/ 17/ 81 
38 KEKLICO COURT WEST 

CHARLESTON , SOUTH CAROLI NA , 29488 

11815 :• 
18816 :• 
88817 : . 
88818 : • 
18119 
ltt21 
18821 
88822 

: . 
;••····································· ··· ··· ··········· 

ttl23 
tt8 24 
81825 
18826 
88827 
U828 
8U29 
88831 
8U31 
81832 
8t833 
U834 
88835 
88836 

DSKMAP 

88837 DSKMP8 
18838 
88839 
88148 
88841 
11842 
88843 
88144 
U84 5 
88846 
18847 
18848 
18149 
11158 
11151 
11852 
Ul53 
81154 
81155 
18156 
11157 
11158 
11159 
11168 
11861 
11162 

DSKPIP1 

ORG 

Dl 
LD 
AND 
J R 
CALL 
LD 
LD 
LD 
CALL 
LD 
CALL 
CALL 
CP 
JR 
LD 
LD 
JR 
LD 
LD 
LD 
CP 
JR 
CP 
JR 
LD 
LD 
CP 
JR 
SLA 
CP 
JR 
SLA 
CP 
JR 
SLA 
CP 
J R 

5381H 

A, (3848H ) 
4 
Z ,DSKPIP1 
CLS 
HL , VID£0+22 
(CURSOR) ,HL 
HL ,TITLE 
OUTSTR 
HL, PRMPTI 
OUTSTR 
GETKEY 
CR 
NZ,DSKMP8 
D,1 
E, I 8 ' 
NO PARS 
D,1 
£, '8' 
A, (CPIDBUF+7 ) 
CR 
Z,NOPARS 

NZ,ERROR 
A, (CPIDBUF+8 ) 
E, A 
' .. 
Z,NOPARS 
D 
01 0 
Z, NOPARS 
D 
'2 . 
Z,NOPARS 
D 
0 3 0 
Z ,NOPARS 

;TURN OFF INTERRUPTS 
1LOAD BREAK KEY ROW TO 
;TEST FOR " PAUSE" OPTI ON 
:NO PAUSE 
; CLEAR THE SCREEN 

; WRIT£ TITLE HEADER 

;WRIT£ PROKPT REQUEST I NG 
;DISKETTE I'IOUNT 
!WAIT FOR ANY KEY 
;TEST FOR <ENTER> 
1WAIT FOR <ENTER> 
1SET DEFAULT DRIVE TO 
1DRIVE 8 AND CO 

;DEFAULT DRIVE SELECT BIT 
;DEFAULT DRIVE NUPIBER 
;SEE IF PARS OR NOT 
;BY TEST FOR A CR 

; HAS TO HAVE ONE SPACE 

1GET DRIVE PARAMETER 
1SET IN OUTPUT REG 
1 TEST FOR I 0 1, 2 0 3 

; (D) HAS DRIVE SELECT BIT 
;WHICH IS 2••N WHERE N 
;IS THE DRIVE NUMBER 

L1stmg contmu~s 

DISCOUNT COMPUTERS 
100°/o 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 
16K MODEL Ill. ...................... 815.00 DMP-200 PRINTER .. .. .... .. .. ... . .. ... 599.00 
48K MODELIII, 1 DR ..... .. .. .. . ...... 1549.00 DWP-410 DAISY .. .......... .. .. .. .. .. 1195.00 
48K MODEL Ill, 2 OR. RS232 ..... . .... 1795.00 DAISYWHEEL II. ............. ... ... . . 1599.00 
64~ ~ODEL II, 1 DR. .... .... .. . ...... 2499.00 

128K MODEL 16, 1 OR. ....... .... ..... 3898.00 
1 DR. EXPANSION MODEL II ..... ... .... 919.00 
8.4 MEG HARD DISK MODEL 11116 . ... .. 3599.00 

128~ ~OOEL 16, 2 OR. . . ..... . . . .. ... . 4510.00 ALL RS SOFTWARE ......... . ...... 20% OFF 

CASHIERS CHECK OR MONEY ORDER MUST ACCOMPANY ALL ORDERS. 

(817) 825-4027 
NOCONA ELECTRONICS • Box 583 • NocoM, TX 78255 
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We also handle * 
VIC-20 * 

Okidata - Atari * 
RAND'S : 

COMPUTER CORNER * 
101 W. FRY BLVD. * 

Sierra Vista, Az. 85635 * 
In State 602-458-2477 * 

..-130 

*®Tft5.10ia•~oll~~ * * *********** 
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LISII"ff continued 

5353 219156 
53S6 CDlt56 
5l59 Clr!£55 

5l5C 7A 
535D l21857 
5l61 711 
S3U l211A56 
5l64 l2D156 

5l67 3EDI 
5l69 l2EC37 
5l6C 3Al857 
536F 32£137 
5l72 111181 
5375 CD6111 
5378 3Al857 
5378 32£137 
537£ E5 
5l7F El 
5381 E5 
5381 El 
5382 3AEC37 
5385 E612 
5387 5P 
5388 111127 
53811 3Al857 
538£ 32£137 
5391 3A£C37 
5394 £612 
5396 BB 
5l97 211E 
5399 Ill 
539A 78 
53911 Ill 
539C 21F3 
539E 21AE56 
5lAl CDl956 
5lA4 ClEE55 

53A7 3All57 
53M l2Ell7 
53AD 2l!C37 
5lBI l61E 
Sl112 ES 
5lBl El 
S3114 E5 
53115 El 
5386 CB46 
53118 21PC 
5311A 3!11 
SlBC l2!Fl7 
sJar l61E 
53Cl E5 
53C2 E1 
53C3 ES 
5lC4 E1 
Slc5 CB46 
S3C7 21PC 
5lC9 111161 
5lCC lllr37 
5lCF AF 
5lDI l2!E37 
53D3 361C 
SlDS IS 
Sl06 El 
SlD7 ES 
5l01 El 
530!1 1113 
SJOB " 
SlDC lilA 
530! 7E 
53or Cll4r 
5l!1 281'8 
SlEl 1A 
Sl£4 12 
5lES 13 
5lE6 181'6 
SlE8 7E 
5lE9 E61C 
SlEB 2819 
SlED 211957 
Slrl C039S6 
Slfl CJE£55 
Slr6 lAEE37 
531'9 lC 
53PA 32EE37 

IIIU IUOR LD RL,ERJtl tiLLIGAL PARAIU!TER FOUIID 
11164 CALL OUTSTR 
11165 JP DOS EXT tRIIMABLI llr!'IRRPUT - UT 
11166 
11167 IIOPAAS LD A,D 1 SA VI SELECT lilT 
11168 LD (SILIIIT), A 
11169 LD A,l tSAVE DRIVE NUIIIIER IN 
11171 LD (DRNR) ,A tVARIOUS MESSAGES 
11171 LD (DRVIIR),A 
11172 
1117l I NOll THAT THE PARAIU!TER HAS IIEIM DECODED, THE NEXT TASI 
11174 I IS TO SELECT THE DRIVE AND TO SEE IF IT IS READY BY 
111n I RJ!ADING THE INDEX PULSE BIT Aim MAKING SURE THAT IT 
11176 I CIIAMGES PRIOR TO TWO FULL DISIETTI REVOLUTIONS . IF 
11177 1 IT DOES - Ott, IF NOT - Tlllll DlSIETTE IS NOT READY FOil 
11171 I A VARU:TY or RIIASOIIS. 
11179 
IIIII LD A,IDIK ,roc COIIMAND - QUIT OPS 
11181 LD (CIIDRIC) , A tTERIIINATE , RJ:SET "BUSY" 
11182 LD A, (SELIIIT) tGET DRIVE SELECTED 
11183 LD (SELECT) , A 1 SELECT IT AND START IITR 
11184 LD BC,8111B 
11185 CALL DELAY tiiAIT ONE-HALF SECOND 
11186 LD A, ( SELIIIT) 1 RES ELECT DRIVE 
11187 LD (SELECT) ,A 
11188 PUSH HL 
11189 POP HL IIIASTE TillE 
11191 PUSH HL 
11191 POP HL 
11192 LD A, (STATUS) 1 READ STATUS REGISTER 
11193 AND 2 1 INDEX PULSE lilT 
11194 LD E,A 1SAVE IT 
11195 LD 8C,11111 tCOUNT FOR 1\PPRX 2 REVS 
11196 LD A, (SILBIT) 
11197 LD (SELECT) ,A 
11198 TEST LD A,(STATUS) 1CET STATUS NORD 
11199 AND 2 
IIlii CP E 1SEE IF IIIOX lilTS ARE • 
11111 JR IIZ,READY 1110 - IT IIUST BE Ott 
11112 DEC BC 1DECR COUNT 
11113 LD A,B 
lllU OR c 
11115 JR IIZ,TEST 
11116 LD HL,ERR2 tDRIVE X IS IIOT READY 
11117 CALL OUTSTR 
11118 JP DOS EXT 
11119 
IIlli 1 NOW THAT THE DRIVE HAS IIEIM DETERIIINED TO BE IN All 
81111 1 OPI!!RATIONAL STATUS, RBSTORI THE DRIVE TO TRACII: I TO 
81112 1 LET THE FDC INOW WHERE THE HEAD IS AND THEN SEEI THE 
11113 1 0 DIRTRI". READ 11 SECTORS FROII "OIRTRII: " AND STORE IN 
11114 I BUPPER FOR LATER USE . 
11115 
11116 READY LD A, ( SILIIIT) tRISILECT DRIVE 
11117 LD (SELECT),A 
11118 LD HL,CIIDREC 1 SET UP ROUTIIIE 
11119 LD (RL) ,l!ll 1RISTORE - 2111S/TRACI 
11121 POSH BL 
11121 POP HL 
11122 POSH RL 
1112l POP HL 
11124 RIADl BIT I, (HL) tTEST POR BUSY BIT 
11125 JR NZ,READ1 tWAIT TILL MOT BUSY 
11126 LD A,DIRTJUt tSIT UP SE!I 
11127 LD (DATARC) , A 
11128 LD (RL) ,lEH tSI£1 - 2111S/ TRACII: 
11129 PUSH IlL 
11131 POP HL 
11131 PUSH HL 
11132 POP HL 
11133 RIAD2 BIT I,(HL) 
11134 JR NZ,It&AD2 :IIAIT POR NOT BUSY 
11135 LD BC,BUFFD tiiC HAS IIOFFER ADDR 
11136 LD OE,DATAAC 
11137 XOR A 
IIlli LD I SECTOR) ,A 1 START AT SECTOR I 
1113!1 READ) LD (HL) ,8CH 1 RJ!AD SECTOR 
11141 PUSH HL tiiABTE TIIU! 
11141 POP HL 
11142 POSH HL 
1114l POP BL 
11144 JR READS 
1114S READ4 RRCA tTEST BUSY BIT 
11146 JR IIC,READ6 1 NOT BUSY - DONE OR ERROR 
11147 READS LD A,IHL) 1 G JlT STATUS NORD 
11148 BIT l,A tTEST POR "DRQ"-DATA REQ 
1114!1 JR I,RIAD4 tNO DRQ - CHECI BUSY 
11151 LD A, (DE) tDRQ - GET NEXT BYTE 
111Sl LD (BC) ,A tSTORE BYTE 
111S2 INC IIC 
111Sl JR READS 1 CO FOR MORE 
111S4 READ6 LD A,IHL) 1 roc STATUS WORD 
11155 AND lCH :TEST POR REC NOT FIID, 
11156 JR Z,READ7 1CRC ERR, LOST DATA 
11157 LD HL,DIREIUt tDIR!CTORY READ ERROR 
IUS I CALL OUTSTR 
1115!1 JP DOS EXT 
11161 READ7 LD A, (SECTOR) 1 GET CURRENT SECTOR NR 
11161 INC A 
11162 LD (SECTOR),A 1UPDATE IT 

Lilting oontlnu•• 
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COMPUTER CONNECTION 
New Toll Free Ordn Number 

Printer Stands 
F- nd 1 hl' P•• pc.>r me'~ on c 
'ou1 l'Omputer de' l. Our 
Jlllllll'r 'land <lilo"' ~our 
p.1per tn he led I rum undl'r 
the pnmcr. ma l. mg room 
lor the u'c:d paper 10 ~tad 
hchmd the pnnl out ot the \\a~ A\mlable \\llh 
an opllonul n:mo,ablc \hell (Shm~n ) for ea ') 
computer form' change \a llahle 111 I urge 
~11e .JI,n. tor 1\t X-1 00 and other lurge pri111n U\Cr' 
aho l'o a'allable w11h l'Cnll'r ~lot tor bonom 
teed pnntcr\ 
Regular Stand (3000 10) ............. S29 95 
Regular w \hclf (3000 II ) ...... . ...... S44 95 
Large , land (300020) .... . ........ $34 95 
Large w ~hell (300021) . . . . . . . . . . . . . 49.95 
Large '' ~lot (300050) ........... .. S49 95 

B.T. Hard Disks 
\ e want) ou to ha\e all the po"er that )OUr TR -
I RS-80 1 capable. at prices that ha"e other manu­
fact urer~ cross-eyed! These Five. l en and hftcen 
Mega b) tc unib arc easy to use. j ust plug them into 
the expansion bu s of your Mod el I or Model Ill. 
omc~ complete with the fantastic DOS PI US 4.0 

Operating Sy tem' Ava1lable in configurauon~. 
5 Megabyte Fixed. 10 Megab)tes. 15 Mcgab)te 
FiAed . Loo~ at the incredible low pnces 
o f our ystems1 

YS TEM PRIC ING 
5 Megab:,-te Winche ter Fixed Disk 
201505 Model I ersion 
203505 Model Ill ersion 
10 Mcgab)te Wmchester Fixed D1~~ 
20 15 10 Model I Vers10n 
2035 10 Model Ill Ver ion 
15 Megabyte Wmchested F1xed D1~~ 
20 1520 Model I Ver 10n 
203520 Model Ill Ver 10n 
Add $10.00 hipping and handling 

S2399 95 
2199 95 

2549.95 
$2549.95 

S2699.95 
S2699.95 

A '.~ILABL£ NOli 
• lfhz 

t 
5 lf~i~ttes 

t:nd£Jr 
$4(•0(• 

B. T. Enrerpn es 

D Upgrade Kit 
Putting D1s~ dme~ mto your IRS- 0 Model Ill 
\\Ill turn 1t 1nto the powerful computer it wa\ 
designed to be f he B. I . F-nterpri~c~ DISK 
DRIVf I S f AI I.A flO ' KIT IHa\y to do and 
represent~ a \Ub\lantml !>aving\ O\-er the co~t 1f 
done by Rad1o Shack . 

I he ~~~ \\a~ dc~1gncd to be mqalled by a non­
tcchmcal per~on . a nd tales an average of 45 10 75 
mmulcl> to complete The onl:r tool\ necc!>!>ary arc a 
phillips and Oat head \C rew dn.,cr and a pa1r of 
diagonal cu tters. ll.o culling of traces or soldenng 
is necessar:r l he fullmstrucllon procedure was the 
10p1c of a feature 111 80 US Maga1ine m the 
May. 1982 tssue. and was gi.,en h1gh mark~ for 
ease of mstallauon. 

KIT CON ISTS OF: 
• FDC Ill B• Micromamframe Controller 

Board a<;scmblcd & tested 
• Sw 11chmg power suppl) 
• D1sl.. dri\c mounting bracket 
• All cables and hardware 
• Inst ructiOns w11h dtagram 
• Dri.,es are opuonal 
•FDC Ill C Board optional at additional cost 
supports 8 mch external dri"e and extended 
density 5-1·• mch dri,es (dual headed and 80 
track) 

203103 Dis~ pgrade Kit B Version 
w hardware $279.95 

203 104 D1sk Upgrade K11 C Version 
w hardware $309.95 

203 11 3 Di k pgrade B. Vcr ion 
w 2 40t~ & 32 K $799.95 

203114 D1 k pgrade C Version 
" 2 40tk & 32K $829.95 

203115 Disk Upgrade C Ver ion 
w 2 40tk D H & 32K $ 1029.95 

203118 Disk Upgrade C. VersiOn 
" 2 80tk & 32K $ 1029.95 

203117 D1sk Upgrade C Ver 10n 
w 2 80tk DH & 32K $ 1229.95 

203003 FDC Ill B Controller Board 
Only $139.95 

203004 FDC Ill C Controller Board 
only $ 169.95 

200500 Switching Power Supply 
(3 voltages) $99.95 

203010 Controller Assembly Kit $75.00 
203510 Controller A y kit 

w po\\er Supply $174.95 
D H Dual Headed 

JOB Carlough Road Dealer l11qwrt'l Wtlcomt 

New Toll Free Lines for 
out of New York St•te 

Bohemia. . Y. 11 716 Pnc·t'\ SuhJl'fl 1o dral!l/1' orders 
5 16 567 8155 (\'oice) NY S Rt>vldl'nl! Add To~ 800 645 1165 
516 588 5816 (modm1) .-300 r==l 
B T Enterpnscs 1 a dl\t\IOn of R•· I ech I ntrrpn\e\ Inc ~I WELCOME 
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RAPID -
The eye is 

1 

~ D, ~ / 
still faster 1(5\ 
thanthe r3) 
hand . true. J 
But when ,,.. __ ..__"""~~~·1 \ 
RAPID 
passes its 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 

ALDEYCO (513) 561-7671 
5725 Dragon Way 
Cincinnati . Ohio 45227 

Introducing: 
THE All-PURPOSE SHOPPER 

A complete guide to 
fast and economical shopping 

•••••••••••••••••• 
• Models I & Ill . IBM 
• Menu dnven for efl1c1ent operatmg 
• Complete documentation 
• All systems are d1sk based 
• Run·time diskette 
• Soon to be available on models II & 

Apple II 

************* ***** 
Due to the number of opteons IYiillble . please wnte 

for more details and pnte information 

cw nuen ,nquuce s o1ease •nchJde a 
self·addresseo Slamp&d envelopel 

AFTER PLAYING GAMES SO LONG 
IT'S TIME FOR SOME: 

SERIOUS PERSONAL COMPUTING 
P.O. BOX 7059 S. NASHUA. N .H. 03060 

603-888·1376 ... 528 

Eight good reasons 
for using a Mod Ill: 
1. Si in i biZ ·~ General Ledger 

Accounting System 
2. Accounts Receivable 
3. Accounts Payable 
4. Fuii·Service Payroll 
5. Order Entry & Invoicing 

·with Inventory Interface 
·with Accts. Rec. Interface 

6. Fixed Assets Accounting 
7. Job Cost Account ing 
8. Cost Est imat ing Systems 

·for Manufacturing 
·for Food Serv1ce 

At selected Dealers or 
from the publisher 
Nrprnt~r JlroBrnms 
44 Third Ave .. Ste . F 

Chula Vista. CA 9201 0 
71 4 - 4 25 - 5501 ... 4% 
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L1s tmg contmued 

53FD FEBA 
53Ff' 2BD2 

5401 010800 
5404 110556 
5407 210060 
540A EDBB 
540C BU8U 
s u r 21D86B 
541 2 11Dt'56 
541 5 EOB0 
541 7 8E00 
5419 8628 
5418 216868 
541E 7E 
5 4lt' t'EFC 
5421 2881 
542 3 8C 
5424 23 
5425 1BF7 
5427 69 
5428 68 
5429 C09A8A 
542C COBOl!' 
542F 23 
5438 7E 
5431 1188 57 
5434 12 
5435 23 
5436 13 
543 7 7E 
5438 87 
5439 2881 
5438 12 
543C 8E81 
543E 86 28 
5448 218868 
544 3 7E 
5444 f'EFC 
5446 2884 
5448 8C 
5449 0c 
544A 180C 
544C FEFD 
544£ 2893 
5458 8C 
5451 189 5 
5453 f'EFE 
5455 2981 
5457 0c 
5458 23 
5459 18E8 
5458 69 
545C 68 
5450 CD9A8A 
5460 COBD8F 
546 3 23 
5464 11F456 
5467 7E 
546 8 12 
5469 23 
546A 13 
546B 7E 
546C 87 
5460 2801 
546F 12 

5470 214658 
5473 114758 
5476 810r04 
5479 3600 
5478 EOB0 
5470 AF 
547E 323657 
5481 320157 

5484 21816 2 
548 7 E5 
5488 7£ 

89163 
98164 

CP 
JR 

lB 
NZ, RE AD 3 

; TEST FOR FULL TRACK READ 

00165 
00166 ; 
00167 ; 
90168 ; 
00169 
00170 

THE DI RECTORY HAS BEEN READ TO THE BUFFER AND NOW 
READ THROUGH THE "CAT" SECTOR (SECTOR 0) AND SET UP TH E 
TITLE LI NE FOR THE SCREEN , 

00171 
0017 2 
0817 3 
99174 
08175 
08176 
09177 
00178 
00179 
00188 
00181 TRKS 
08182 
09183 
BB184 
80185 TRKS2 
88186 
88187 
88188 
88189 
8Bl98 
99191 
88192 
08193 
98194 
9819 5 
98196 
00197 
88198 
88199 
98298 
80 281 TRKS3 
98 282 
00 283 
88 284 CRANS0 
88 285 
00 206 
80 287 
80 298 
88 289 
08218 CRANS! 
00211 
88 212 
00 213 
00 214 CRANS2 
90 215 
80 216 
99 217 CRANS) 
88 218 
09 219 
08 228 
00 221 
00 222 
80 223 
80 224 
09 225 
08 226 
08 227 
00 228 
00229 
90 238 
98 231 
00232 
00 233 

LD 
LD 
LD 
LDIR 
LO 
LD 
LO 
LOI R 
LD 
LO 
LD 
LD 
CP 
JR 
INC 
INC 
DJ NZ 
LO 
LD 
CALL 
CALL 
INC 
LO 
LO 
LO 
INC 
INC 
LO 
OR 
JR 
LO 
LD 
LO 
LD 
LD 
CP 
JR 
I NC 
INC 
J R 
CP 
JR 
I NC 
JR 
CP 
JR 
INC 
INC 
OJNZ 
LD 
LO 
CALL 
CALL 
INC 
LD 
LO 
LD 
INC 
INC 
LO 
OR 
JR 
LO 

BC, 8 
DE ,OKNA/1£ 
HL, CAT+00 9H 

BC, 8 
HL, CAT+808H 
OE , OATE 

c, 0 
B,NRTRKS 
HL,CAT+68H 
A, (HL ) 
0FCH 
Z,TRKS2 
c 
HL 
TRKS 
L, C 
H, B 
HLACC 
CVTASC 
HL 
A, ( HL I 
DE,TLO 
(DE) ,A 
HL 
DE 
A, (HL ) 
A 
Z,TRKS3 
(DE) ,A 
c ,8 
B,NRTRKS 
HL , CAT 
A, (HL) 
0FCH 
NZ , CRA NS! 
c 
c 
CRANS) 
0FOH 
NZ ,CRANS2 
c 
CRANS) 
0FEH 
NZ , CRANS) 
c 
HL 
CRANS0 
L,C 
11,8 
IILACC 
CVTASC 
HL 
OE ,CRANS 
A , (H L) 
(DE) , A 
HL 
DE 
A, (HL ) 
A 
Z, CRANS4 
(DE) , A 

; BYTE COUNT FOR NAME 

; START OF DI SK NAI1E 

; LENGTH OF DATE 
;START Ot' CREATION DATE 

;COUNT TRACKS LOCKED OUT 

; START Of TRK LOCKED OUT 

; CODE FOR NOT LOCKED OUT 

; LOOP FOR FULL DISK WORTH 
;SET UP CONVERSION 
;H•I 
;( HL)-- >41 21H, 2-->48AFH 
; CONVERT NUMBER TO STRING 
;SKIP LEADING BLANK 
;CET FIRST DI CI T 

;STORE IN HEADING 

;CET NEXT DICIT 
; TEST FOR TERM I NATI ON 

;COU NT OF FREE CRA~ULCS 

;START OF GRAN ALLOC TBL 
;CET NEXT BYTE 
;BOTH FREE CRA~S 

; CODE FOR ONE FREE 

;CODE FOR THE OTHER FR EE 

; BUMP POINTER 
;LOOP FOR FULL DI SK 
;SET UP CONVERSION 
; H•O 
; (HL) -- >BASIC ACCUII 
; CONVERT TO STRING 

;CET FIRST DIC IT 

;CET NEXT DI CIT 
;TEST FOR TERM INATOR 

00 234 ; ZERO MAP AR RAY AND VARIOUS VAR IADLES 
00 235 
00 23 6 CRANS4 
00 237 

LD 
LD 
LD 
LD 
LDI R 
XOR 
LO 
LD 

HL,MAP 
OE,MAP+1 
BC , 1039 
(H L) ,0 

;SET UP HAP STRI NG ARRAY 

00 238 
0023 9 
002 48 
00 241 
88 242 
80 243 
98 244 
08245 ; 
88 246 ; 
08 247 ; 
08 248 ; 
08 249 ; 
00 25 0 ; 
00251 ; 
00 252 ; 
88 253 ; 
99 25 4 ; 
88 255 1 
80 256 ; 
082 57 ; 
08 258 
88 259 

A 
(PACES) ,A 
(TRK) ,A 

; COUNT FOR 13•80 ARRAY 
;PROPOCATION CHARACT ER 

START TO BU ILD THE MAP STRINe ARRAY Of FILES PEC ' S AT 
THE LOCATION CORRESPONDI NG TO THE LOCATION OF THE FI LE 
ON THE DISKETTE. TH IS IS DONE BY LOOKING AT THE FIRST 
BYTE Of' EACH FILE DI RECTORY ENTRY (FOE) STARTING WI TH 
THE SECOND SECTOR Of THE DIRECTORY. IF IT IS 0 (WHI CH 
MEANS THE FOE I S EMPTY) OR 98H (WHICH MEANS THAT THE 
FOE I S REALLY A FILE EXTENSION DIRECTORY ENTRY ( FXOE) 
Of AN ALREADY EXI STI NG f'POE) THEN IGNORE IT . LOOK AT 
THE FOE ENTRI ES FOR ALL THE REST AS THEY ARE THE FILE 
PRI MARY DI RECTORY ENTR IES (FPOE) . UTI LIZ E TH E "EXTENT" 
INFORMATION IN EACH FPOE ( AND CORRESPONDI NG FXOE, I F 
NECESSARY) TO STORE THE f' I LESPEC IN THE MAP TABLE I N 
THE LOCATIONS CORRESPONDING TO TRACK/ ASSIGNED GRAN ULES 

88268 SCAN 
00 261 

LO 
PUSH 
LD 

HL,f'DES 
HL 
A, ( HL) 

;START Of POE' S I N SUPPE R 
;SAVE POINTER ON STACK 
;CET BIT RECORD OF POE 
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LISting continued 

S489 87 
S48A 2857 
.548C 11!91 
SUE 2853 
HU CD4256 
S493 DDE1 
S49S D0£5 
SU7 111611 
S49A 0019 
sue oo1r:11 
sur nrr 
SUl 2141 
S4Al CDI8S6 
S4A6 D023 
HAl D023 
S4M 007111 
S4AD PEPP 
S4AP 2832 
SU1 CDIIIS6 
SU4 DD23 
S4116 0023 
SUI 007!11 
su11 nrr 
suo 2824 
5411F CDI856 
54e2 DD23 
54C4 DD23 
54C6 007£11 
54C9 P£f'F 
S4CII 2816 
S4CD CDI856 
S4DI DD23 
S4D2 DD23 
54D4 DD7EU 
54D7 P!f'f' 
54D9 2818 
S4DII PEFE 
54DO CAP255 
SUI CDI856 
54!3 £1 
S4E4 112111 
54£7 n 
sua 3!6.11 
SUA IIC 
SUB 219.11 

54EDCDC911 
54Ft 21163e 
54r3 222141 
54P6 217856 
54F9 eD3956 
sue 21cas6 
54FP. CDH56 
SSI2 21913C 
551S 222141 
SSI8 21DS57 
SSII CD39S6 
551E 21D13C 
5511 11D23e 
5Sl4 112!11 
5517 lUC 
SS19 !D8t 
5S11 liBP 
5510 l2DllC 
5521 32113C 
5523 32PP3C 
SS26 31!1A 
5521 11113D 
5521 llUit 
55U 211S51 
5S31 IUllll 
SS33 3D 
S534 liPS 
5S36 2l91JP 
SS39 ll923P 
SSJC 1121!U 
5Slr 3683 
5541 lDBI 

5S43 2.113657 
5546 1'!5 
5547 e1 
5S48 29 
5SU 29 
554A 19 
S5411 29 
554C ED5110157 
S551 u 
5SS1 D5 
S5S2 220357 
55SS CD9.111.1\ 
5558 CDBDIP 

11262 OR 
U26l JR 
112U CP 
112H JR 
11266 CALL 
11267 POP 
11261 PUSH 
112U 8CJUI1 LD 
11271 .1\DD 
11271 LD 
11272 CP 
11273 JR 
11274 CALL 
11275 I.C 
11276 I.C 
11271 LD 
11271 CP 
1127t JR 
11211 CALL 
11211 I.C 
11282 INC 
11283 LD 
11214 CP 
11215 JR 
11286 CALL 
11287 INC 
11281 IIIC 
lt2U LD 
11291 CP 
11291 J R 
11292 CALL 
11293 INC 
11294 INC 
11295 LD 
11296- CP 
11297 JR 
lt2U CP 
IUU JP 
IIlii CALL 
11311 SC..XT POP 
11312 LD 
11313 ADD 
11314 LD 
11315 CP 
11316 JR 
11317 

A 
I.SCBWXT 
MB 
1,8CIIWXT 
PLSPIC 
IX 
IX 
IIC, 22 
li,IIC 
.II, (II) 
IPPB 
I,SO.XT 
B'I'ORIT 
II 
IX 
A, III) .,,. 
I,SO.XT 
B'I'ORIT 
II 
IX 
A, (II) 
IPPH 
I,SCIIIIIT 
STORIT 
11 
IX 
A, (II) 
IPPH 
Z, SCNtiiT 
STORIT 
IX 
II 
.II, (II) 
IPPH 
I,SCIIIIIT 
IPII 
I , PIUlll 
STOaiT 

1 TCST fOit IIULL 

1ftS'l' POl PXDI DDY 

1BUILD PIL&IPIC TO PI~ 
1 PDI POIIf'riR 

J0PP81T C. llftiW U 

1 CIT !"UCC t 
I T&ST POa DID or ITft 

1STOa! PILUn<: 

, ftACI roa llftll'r • ~ 
1ftft POll_, 

1 TRACI POa IITIII'I' U 

1 TIIACI POR IITIIIT 14 

1 TR.I\CI P0a II TaiTt 5 
1TUT POR _, or I!IHIITS 

I TIST POa PIUll lll'lJIJ RXT 
JPIIOCUS IT 

IlL 1Cft POIIf'rD TO Pill 
IIC , 3 2 1 I.DIC'ft C. a.J PDil 
BL ,IC 18UJIP .POIIf'rD 
.ll,aurraa+IAIII<-8 1T&ST roa ..o or JUrrza 
H 
III,ICJUI 

11318 1 IIOW rii.I\T rill RAP UMJ liAS 111!1!11 COIIB'I'ItUC'nD, DISPLAY 
11319 TBI! DIS& CRAifULII RAP 011 'I'll! VIDIO Ill PDOR PAGU C. 
11311 TEll TRACIS PIR PACE WITH A KIADIR AT TOP IACI TIRE. 
11311 
11312 DISP 
U313 
11314 
11315 
11316 
11317 
11318 
11319 
11321 
11321 
11322 
11323 
11324 
11325 
113U 
11327 
11321 
11329 
IIlli 
11331 
11332 
11333 
11334 DISP1 
11335 
11336 
11337 
11338 
llllt 
11341 
11341 
11342 
11343 
11344 

CALL 
LD 
LD 
LD 
CALL 
LD 
CALL 
LD 
LD 
LD 
CALL 
LD 
LD 
LD 
LD 
LDia 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LDllt 
DIC 
JR 
LD 
LD 
LD 
LD 
LDIIt 

eLS 
HL, VIDI!0+22 
(CUUOR) ,IlL 
HL,TlTL& 
OOTITII 
HL,DIUISG 
OUTS Tit 
HL,VIDIO+l45 
(CliRBOa) ,IlL 
HIO,LIBl 
OOftTR 
III.,VIDI!0+21t 
DI,VIDI!O+~U 
IC,46 
(IL) ,141 

A,1tl 
(VIDI0+21t) ,A 

(VIDI0+232) ,A 
(Vml0+255) ,A 
A,ll 
DI,Vml0+256 
IIC,6, 
BL,LI .. 

A 
BI,DIIPl 
IL,VIDIO+UJ 
DI!,VIDI0+914 
BC,U 
(HL) ,131 

1 CI.IAII Till ICR&III 
1 B'J'A.,' 0P TI'I'LI 

IDRIVI,R.I\M& ,OATI,I'l'C. 

1STAIIT OP CRMIULI RAP 

1 GRAP11IC8 ILOCII 
IDIWf I.IB 
JaaAPIICI ILOCII 
1DIVIDI COI.mllll 

JIUDIR OP "LI .. "'I 
Jl'l'AH' or DIIPLAY 
I IlTTS CXlCJif'r 

JIIO'nal LIB 

JLIU IILOCI 

11345 1 SCRII!B IS POMATT!D, IIOV WRITE 11 ft.I\CII lfORTB or 
11346 1 PIL!SPIC'S TO THE POJK.IITTED SCRI!EI 
11347 
11348 DISPI 
11349 
11351 
11351 
113S2 
113S3 
11354 
113S5 
11356 
113S7 
11351 
1135t 
11361 

LD 
PUSH 
POP 
.1\DD 
ADO 
ADO 
ADD 
LD 
.1\DD 
PUSH 
LD 
CALL 
CALL 

HL, (PACIS) 
IlL 
IIC 
HL,IL 
IIL,BL 
BL,IC 
HL,IIL 
Dl!_,(ftl) 
HL,DE 
DE 
(TRIJIR) ,IL 
HLACe 
CVT.I\SC 

I Cft ctJa&DT PAGE 

1P.IIGI*11~•TIACJI: t 
I cuaa&IIT ftl Ill PAC£ 

I SA VI! CUR&DT 'l'JII IIR 
1 SA VI! COIIPUTID ftl 11R 
I IwnGD IL->IICO. 
1 COIIVIIIT P0a 0UWUT 

Li8tlng _,_ 
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If you 

ever wished that 
you had a better prop-am­

mini lanauqe, PASCAL lk) may 
be the luauaae you dream about. It is 
a compi)ed lanpqc, faster, more ac­
CW'IIle and easier to modify than Basic. 
Yet it is so cuy to use that you can 
forpt the huiles and diskette spinnina 
or other compiled lanau.aa. includina 
other versions or Pucal. 

Now you can create your own com­
mand files that execute from DOS 
without haviJl8 to load a ianpqe into 
the computer first, but do it with far less 
work than machine lanaua,e. You can 
sell your compiled proarams without any 
royalty payments! 

Althouah desianed for teachina and 
ideal for that purpose, PASCAL 80 also 
allows serious applications with a full 
fourteen di3its of accuracy, even on loa 
and tria functions! 

Both random and sequential access 
files are supported, without cumber­
some format statements. 

PASCAL 80 allows you to create files 
on the .TRS-so- Model I, Model Ill, 
LNW-80, PMC-80, or LOBO MAX-80 
that will run on any of the other 
machines under TRS-oose, LDOS, 
NewOOS, NewOOS 80, DBL-DOS or 
OOS Plus. 

PASCAL-80 
PASCAL 80 is used in dozens of Hiah 

Schools, Colleaes, and Technical 
Schools, and has been favorably re­
viewed in Byte, Creative Computina, 
and other mapzines. 

You aet all of this at a barpin price of 
only $99 plus S2 shippina. If you call and 
order by MasterCard or VISA, we will 
even credit you Sl for the phone call. 
Call or send your check today! 

NEW,_C_!.~SSICS S0~T~AR~ 

~ 239 Fox Hill Road -~ 
~ Denville, NJ 07834 ~ 

(201) 625-8831 .-2!6 

nS-IIJIO..,. ns.oos .,. ~ of ...., -· 
LHW .. of LHW a-ct~. PWC.., of ~ Wiao 
~ LOeO, l.DOS, _.MAX_., of Lollo s,.a-. 
IX)$. .... of Mlao ~ Softwwt. NewOOS ... 
NewOOS ID of ~. _. Del.·DOS of ....._. 
PASCAL 1D II a "*-' ol New Claooicl Soft-.e. ,__ v......_ VariMc a-.. NI!W, DISPOSE, 
WITH, GET, _. f'UTIR Mil I•• I 'Ia PASCAl. Ill. 
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We now offer 5 Y. ·inch single sided. 
soft sector. single or double density 
d iskettes. in addi tion to our quality 
short length cassettes. 

Our Prices Include 
Boxes and Shipping 

CASSETTES 

U PS shipment in continental 
U.S.A. only. 
We cannot ship to P. 0 . Boxe 

Shipping address enclosed 
Check or money order enclosed 0 
Charge to: Visa .J MasterCard [] 
Account No. --------
Expiration Date - ------

. . . 

MICROSETIE CO. 
475 Ellis St .. Mt. View. 

CA 94043 (415) 968-1604 
... J. ~ 

248 • 80 Micro, December 1982 

Llstmg conr.n~ 

555B 01 
555C EB 
5550 29 
55SE 29 
SSSF 29 
5561 29 
5561 29 
5562 29 
5563 111030 
5566 19 
5567 E5 
556'8 lA 
556 9 B7 
556A 2815 
556C 77 
5560 13 
556E 23 
556!' 18F7 

5571 2A0357 
5574 29 
5575 E5 
5576 01 
5577 29 
5578 19 
5579 29 
557A 29 
557B 19 
557C 114658 
557F 19 
5581 01 
5581 OS 
5582 E5 
5583 EB 
5584 lliAII 
5587 19 
5588 lA 
5589 B7 
558A 2815 
S58c 77 
5580 13 
558E 23 
558F 18F7 
5591 112111 
559 4 Dl 
5595 E1 
5596 19 
5597 EB 
5598 111011 
559B 19 
559C 7E 
559D B7 
559E 2815 
55 AI 12 
55Al 23 
55A2 13 
55A3 18!'7 
55A5 3A0157 
55A8 3C 
55A9 320157 
55AC FE IA 
55AE 2193 
55BI 3A3657 
55B3 3C 
55B4 323657 
55B7 FEU 
55B9 2816 
55BB 21063F 
55 BE 222148 
55Cl 217A57 
55C4 CD3956 
55C7 COUll 
55CA AF 
55CB 320157 
55CE C3E054 

55D1 21Dllf' 
5504 222141 
5507 21A257 
55DA CD3956 
5500 C04911 
55EI FEU 
5SE2 211A 
55E4 AF 
55E5 323657 
55 E8 320157 
55EB C3E054 
55EE FB 
5'5EF C32D41 

11361 POP DE GET TRK NR FOR I NDEX 
11362 EX DE,HL DE•PTR TO STRINC,HL•TRK 
11363 ADD HL,HL •2 
11364 ADD HL,HL "4 
11365 ADD HL,HL *8 
11366 ADD HL , HL 0 16 
11367 ADO HL,HL 0 32 
11368 ADO HL , HL 0 64 
11369 LO BC,VIDE0+256+13 BASE FOR TRACK NUMBER 
11371 ADD HL,BC 
11371 PUSH HL 
11372 OISP2 LO A, (DE) ;GET STRING VALUE 
11373 OR A ; TEST f'OR 8 BYTE TERIIINAL 
11374 JR Z,DISP3 
11375 LD (HL) ,A 
11376 INC DE 
11377 INC HL 
11378 JR DISP2 
11379 
11381 DISP3 LO HL, (TRKNR ) ;GET TRACK NR AS INDEX 
11381 ADD HL,HL ;DOUBLE TO GET GRANULE 
11382 PUSH HL 
11383 POP DE 
11384 ADO HL,HL : •2 
11385 ADO HL,OE ; •3 
11386 ADO HL,HL :•6 
11387 ADO HL,HL ; 0 12 
11388 ADO HL,OE ; *13 
11389 LO OE,MAP 1 BASE ADDRESS 
11391 ADO HL,DE ; BASE+GRANUL£*13 
11391 POP DE ;LINE AllOR 
11392 PUSH DE ;KEEP IT 
11393 PUSH HL ;SAVE MAP ARRAY AllOR 
11394 EX DE,HL 
11395 LO BC,ll ;TAB OVER TO FILESPEC 
11396 ADO HL,BC 
11397 OISP31 LD A, (DE) ;GET NEXT FILE CH 
11398 OR A ;TEST FOR I TERIIINAL 
11399 JR Z,OISP4 
11411 LO (HL) ,A ;STORE IT IN LINE 
11411 INC DE 
11412 INC HL 
11413 JR DISP38 
11414 OISP4 LD BC,33 ;TAB TO 2ND GRAN ON LINE 
11415 POP DE ;STRING ARRAY ADDRESS 
11416 POP HL ;LI NE ADDRESS 
11417 ADD HL,BC 
11418 EX OE,HL 
11419 LO BC,l3 ;BASE+1 3*(GRANULE+1) 
11411 ADO HL,BC 
11411 DISP5 LD A, (HL) ;GET FILESPEC NEXT CH 
11412 OR A ;TEST FOR TERIIINAL 
11413 JR Z,DISP6 
11414 LO (DE) ,A 
11415 INC HL 
18416 INC DE 
11417 JR OISP5 
11418 DISP6 LD A, ( TRIO ;INCR CURRENT TRK ON PAGE 
11419 INC A 
11421 LD (TRK ) , A 
11421 CP 11 ;TEST FOR 11 THIS PACE 
11422 JR NZ,OISPI ;FILL UP SCREEN 
11423 LD A, ( PAGES ) 
11424 INC A 
81425 LD (PAGES) , A ; UPDATE CURRENT PAGE 
11426 CP 4 ;TEST FOR ALL DONE 
88427 J R Z,EXIT 
18428 LD HL,VIOE0+982 
11429 LD (CURSOR) ,HL 
11438 LO HL, PRIIPT1 
11431 CALL OUTSTR 
11432 CALL GETKEY 
11433 XOR A ; ZERO LOCAL PAGE TRK CNT 
11434 LD (TRK ) ,A 
tl435 JP DISP ;DISPLAY NEXT 11 TRACK S 
11436 
11437 EXIT LD HL ,VIDE0+977 
11438 LO (CURSOR) ,HL 
11439 LD HL,PRIIPT2 
11448 CALL OUTSTR 
81441 CALL GETKEY 
11442 CP • @' ;CHECK FOR DISPLAY AGAIN 
11443 JR NZ,DOSEXT ;NO - EXIT 
11444 XOR A 
11445 LD (PAGES ) ,A ; RESET POINTERS 
11446 LO (TRK) ,A 
11447 JP OISP ; REDISPLAY THE MAP 
11448 DOS EXT EI 
11449 JP DOS 
fl458 
11451 1 ROUTINE <FXDE> IS USED BY THE MAP BUILDER TO RESET THE 
11452 ; IX REGISTER TO THE CORRECT LOCATION IN THE BUFFER WHICH 
11453 I WILL CORRESPOND TO THE FXOE LINKED TO THE CURRENT PPOE. 
11454 I THE INFORMATION IS EXTRACTED FROM THE SECOND BYTE OF 
11455 1 THE EXTENT, EG, •FE 44" !S READ AS FOLLOWS: 
11456 ; X'FE '•EXTEH'!' POINTS TO FXOE 
11457 I X'44'•111 II 111B 
11458 ; THE 1ST 3 BITS IS THE LOCATION OF THE FXOE IN THE 
11459 I DIRECTORY SECTOR IDENTIFIED BY THE LAST 3 BITS. 
11461 : 1118•2 .. > THE FXDE IS IN 2*21H••IH ENTRY" IN 
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Word Processing 

Software 

for TRS-80* 

Model I 

World's most popular word 
processing package. Fully 
proven Electric Pencil* now 
enhanced and offered In 16K 
cassette version only. 

• Easiest to learn 
• Simple to operate 
• Full screen editing 
• Global search & replace 
• Powerful Insert/delete 
• Dynamic print formatting 
• No control key mod. 

Send check or MO for $24.00 
pius sales tax for Calif. 
cust. UPS shipping In USA 
prepaid. 

S24.00 
$10.00 for manual only 

• Electric Pencil licensed to PMC 
Software by Michael Shrayer. 
TRS-80 trademark of Tandy Corp. 

PMC SOFTWARE 
.- .... 

475 Ell1s St I Orders t415i 962-0318 
Mtn V1ew. 
CA 94043 Info 1415) 962·0220 

Proven Software Solutions 
for the TR5-80, PMC-80 & 81 User 

At VERY Special Prices 

GAMES 
0.. 0.. 0.. 

TOll llol - , ... Uol ..... - lloO """' . ~v~rOF~~;·:;"~~~·~~r· SCOn ADAMS AOV t1 . 02 & • 3 ! \\!cK FORCE 
0321<1&111 l9SI!> 3200 0 32K I & Ill ,., 3 1 00 D32K I & Ill 18!1!> ~~oo 
T IOK I & Ill 28!1!> 2• 00 SCOn ADAMS' AOV ••. ·~ & • O T IOK I & Ill 15!1!> 1200 

0 32K I& Ill 39!1!> 3100 COSMIC FIGHTER 
Ad•enture lnte.-n•tfonal SCOn ADAMS AOV • 7. • I & • 8 D 321< I& Ill 18!1!> ~~oo 
ARMOR PATROl 032K I& Ill 39!1!> 3100 T IOK I llll 15!1!> 1200 

D32K1& Ill 2• II!> 18 00 SCOn ADAMS Ar:JV 110 111 & 112 DEFENSE COMMAND 
T liK I & Ill 18!1!> 1500 0 32K I& Ill 3911!1 3100 D32K I& Ill 18!1!> ~~oo 

C04'8AT SEA DRAGON T 101< I & Ill I~ !I!> 1200 
032K I& Ill 2011!1 1600 D 32K I & Ill 2•!1!> 1100 GALAXY INVASION 
T 1IK I & Ill 18!1!> 1500 TtU I &III 18!1!> 1500 032K I & Ill 18!1!> 1500 

CONOUEST OF CHESTERWOOD SHO\'YOOWN T IlK I & Ill 15M 1200 
D32K I & Ill 20!1!> 1000 0 32K I & 111 20!1!> 11 00 M£TEOR MISSION 
I IOK I & Ill 18!1!> uoo T IOK I & Ill USI!> 1200 0321< 1& Ill "" 1500 

• DEMON VENTURE • 1- + SILVER FLASH-PINBALL 1 T I OK I& Ill I~ !I!> 1200 
REIGN OF THE REO DRAGON D 32K I & Ill 18!1!> 1500 FIOBOT AnACK 

032K I& Ill 2•!1!> ltOO T 1IK I & Ill I•M 1200 0321< I & Ill It !I!> 1500 
EliMINATOR SKY WARRIOR T IOK I& Ill 15M 1200 

032K I & Ill 2• t! I tOO 032Kt& Ill 20!1!> 11 00 • STELLAR ESCORT 
T 161< I & ttl It !I!> 1500 T 161< t & Ill I•M 1100 0 32K I & Ill It !I!> 1500 

GAlACTIC EMPI RE SPACE INTRUDERS I 16K I & Ill 15M 1200 
T 1 .. 1 &111 I•M 12 00 0 321< I & Ill 20!1!> 1600 SUPER NOVA 

GAlACTIC REVOlUTION T 16K I& Ill 18!1!> 1500 0321< I& Ill 18!1!> 1500 
T 11-K I & Ill 1• 11!1 1200 STAR FIGHTER T 161< I& Il l 15 M 1200 

GAlACTIC TRADER 0321<1& Ill 28SI!> 2300 COfn.oft 
T 16K & Ill U85 1200 T 161< I& Ill 2•!1!> ltOO • BOUNCEOIOS 

• GALACTIC TRilOGY STAA TAEK 3 5 D32K I & Ill It !I!> 1&00 
0 321< I& Ill 39SI!> 3000 D 32~ I& Ill 1995 1500 T16K 1&111 1585 1200 

lUNAR LANDER T t6Kt&Ul I•M 11 00 SCARFMAN 
0 32K I& Ill 20 !1!> 1600 TREASURE OUEST 0321< I & Ill It !I!> 1500 
T 161( I & lit I. 85 1100 0321< I & IU It !I!> 15 00 T IOK I& Ill 15 M 1200 

MACES & MAGIC •I BARlOG T t6K I & Ill I•M 1100 SPACE CASTlE 
D32K I 2885 2300 0 321< I& Il l I t !I!> 15 00 

MACES & MAGIC •2- ~~\JS'.:.~~~~~~~';~.fo~t:J 
T 16K I & Ill ISS~!> 1200 

S l ON E OF SISYPHUS Mtd Systems 
D32K I 2885 23 00 0 321< I & Il l 28!1!> 23 00 ASYlUM 

MACES ' MAGIC •3- T 161< I& Ill 2895 23 00 D32K I & Ill 22!1!> II 00 
MOAT ON 1 FORK DUNJONOUES T- T IOK I & Ill It !I!> 1500 

0321< I 2811!1 2300 HElLFIRE WARRIOR +ASYLUM U 
MISSILE A HACK D 32K I& Ill 3t!l!> 3000 D32K1&111 22!1!> 1800 

032K I & Ill 2085 1600 1 16-K I & Ill lt!l!> 3000 T IlK I & Ill ,., 1500 
T 161< I & Ill ,. , 1100 OUNJONOUEST OEATHMAZE 5000 

OTHEA VENTURE • 2- KEYS OF ACHERON 032K I& Ill 17!1!> I. 00 
CAOWLEY MAhOR D32K" Ill It !I!> 1500 T 16-K I I llf I •M 1100 

032K I & 111 20SI!> ltOO T 1I.K 1& HI 18 85 15 00 LABYRINTH 
T16KI& III 1985 1500 OUNJONOUEST- D321< 1& 1il 17!1!> uoo 

OTHEA VENTURE 03- SORCERER OF SIVA T t6J( I & Ill 1• 115 1100 
ESCAPE FROM TRAAM 0321<1&111 28!1!> 2300 I~ARR!OR OF RAS- OU'IZHIN 

0321< I& Ill 2085 1100 l11K I & tll 28!1!> 2300 OUK I &III 28SI!> 2300 
T 161< I& Ill It !I!> 1500 OUNJONOUEST- T •IK I & Ill 2tt5 2300 

OTHER VENTURE .. _ TEMPlE OF APSHAI WARRIORS OF RAS- KAIV 
EARTHQUAKE SF 11106 D32KI&111 l8 SI!> 3000 O.t8K 1& Ill 2885 2300 

D 32K I& Ill 20!1!> 1100 T IlK I& Ill 39!1!> 3000 T •It< I & Il l 28!1!> 2300 
T IlK I & Ill 19 85 1500 OUNJONOUEST- WARRIORS OF RAS- THE WYl DE 

OTHER VENTURE • 5- UPPER REACHES OF APSHAI 0 • IK I & Il l 28!1!> 23 00 
• DEATH PlAN£T 0 32K I & Il l Itt& 1&00 T • BK I& Ill 28!1!> 23 00 

T IlK I & Ill 19!1!> 1600 1 1IK I & Ill Itt! 1500 Melbourne House Sothnre 
PlANETOIDS • RICHOCHET PENETRATOR 

D32K I & Ill 2085 1100 D 32K I& Il l It !I!> 1500 0 32K I & Ill 2•!1!> 2000 T 161< I & Ill I t !I!> 1500 T IOK I& Ill It !I!> I SOO T 16K I & Ill 2•!1!> 2000 

Now Twice As Many Programs! 
EDUCATION WORD PROCESSING OPERATING SYS. 

~~~~~el.iDQ System s a:r:::~w~·~· ~P~L~tev3s~ftw•r• 
EDliCAIIONAl PI<G 7 ~G 032K I !tOO •loo 032K I 10000 tooo 

T IlK I & Ill 2•"' 2000 PROOF EDIT 
MOSTlY BASIC D32K I 3000 2300 UTILITIES SCIENTIFIC PKG 7 PRG PROOFREADER 

T IOK I & Ill 2•!1!> 2000 0 32K I &• 00 • 2 00 Adventure lnterMtloMI 
TIME DUNGEON- SOFT SCREEN • DIRECTORY INFO MGT II (DIM Ill 
AMERICAN HISTORY D •&K I &tOO MOO 0 321< I& Ill 2• 85 18 00 

T IOK I & Ill 2• 85 zooo SOFT TEXT Howe Softwere 
TIME DUNGEON- D •OK I 6900 5400 M0N3 

• WORlD H ISTORY ~~'C~~ ~~~·l.:c~"·•re 
T 161< I 39!1!> 3100 

T 16K I & Il l 2•!1!> 2000 MON• 
Awl omotod SIMutoUons (EPYI() T IlK I 10000 2• 00 D32K I •9!1!> 3900 
JABIEATAlKY 

INFO. PROCESSING 
STERM 

032K I & Ill 28!1!> 2300 T 161< I "" 5500 
T IOK I & Ill 28!1!> 2300 MYee1ure ltUerMtlon•l SYSTEM DIAG,.OSTIC 

•M.AJUCRAS 0 32K I& Ill 119SI!> 7900 
D•IK I& Ill 119!1!> 7900 

MISCELLANEOUS BUSINESS MAX MANAGER 
0•61< I& Ill 119!1!> 7900 A.d'Hfttu..- lfttt tftltioftll 

~cM~;sp~~frL•;m• Group • MUI MANAGER UTILI TY PACK 11 
~~~~~ ~::';&te D•IK I& Ill •9!1!> 3900 

D •If< I & til ~~oo 15$00 • M•Xt STAT 100 100 ACCOUNTS RECEIVABlE D•SKI&Itl 1119!1!> U7 0C 
041K I & Ill 19500 15500 Aull~ So ltwar• Allelr 

GENERAl lEDGER • CODM,t;~T1E&R1f,lliNG svg;~ 4CFSJ& OO 
ORCHESTRA 55 

0 • SK I & Ill ~~oo 15500 T 16K I 119!1!> SI!>OO 
INVENTORY CONTROl ~~~~~~~~ ::~n~~~~EET 

0 IOK I .. , MOO 
0 48K 1& Ill lt!OO 15$00 

PAYFIOll 032K I & Ill 68!1!> 6500 · NEW D•IKI& Ill 1!1!>00 15500 T 16K I& Ill 34!1!> 3000 
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RAT- MAZ• MANIA 

New Arcade Game With 

Real Time Graphics, 

Music and Sound Effects 

Object Is to guide the rat through 

mazes which change randomly while 

an intelligent dog chases the rat. 

CAN YOU OUTWIT THE OOG??? 

114.88 

• Music & Sound effects 

• High Scores saved with Disk Ver 

• Alpha Joystick compatible 
• Tape version req 16K L2, Disk Ver 

works with most DOS req 32K 

14.95 for tape and disk version on 
tape. $2.00 Shipping, CA add 6~ tax 
When ordering specify Mod. I or Ill 

BHELIOY I!NTEAPAISES 
P.O. BOX 1757 MANTECA, CA 95336 
(209) 239-6775 .... 495 

WILD TRSOOS.. Enh1nc~nt 
Use "wild - c1rd" 

fi 1 e MileS with your DOS COII­
Mnds (APPEND COPY , DIR, kill, 
LIST , etc . )• Select files b1sed 
on c~rlcter strings, position, 
type, ••• • Non scrolling displ~ 
• "All except• switch• (Yes , No, 
Quit , Go) processing controls• 
Ex.-ple : Delete 111 files except 
those with 1 2nd letter of •o•, 

WILD Kill -!0*:1 
Model 3 disk $25 

EFFECTS Sound & Gnptlics 
Effects Editor 

Add high speed gr1phics & sounds 
to BASIC progr.-s • Cr'@lte/Edit 
effects & s1ve t~ in RAH or on 
disk • Screen portions SIYed 1nd 
rKilled to .1ny loc1tione 3 r'@­
clll .ades (repllce, 1dd, 1nd 
erne)• Text & specill c~riCter 
support• Sounds gener1ted with 
cnsette port • User specffi ed 
tones 1nd dur1tions• Screen for­
Mtted input routines provided• 
0..0 progr .. s 1nd 1 t.o pl1yer 
g.-e included• Bit+ .. chine code 
editor with 2K run tt11e .,dule• 
lZK 1nd 48K version on s111e disk 
MIIIUil $5 , with Model 3 disk $39 

Send SASE for .,re infol"'lltion 
Else check or .aney order to: 

.,..350 

Ledford Collputer Services 
23007 Ll ~itrre Drive 

Mountla~e 1erraee, WA 98043 
*TRSDOS is 1 TANDY Corp. Tr1d~rk 
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Liaring conttnwd 

55r2 D07!1l 
ssrs 1617 
5SF7 CU2 
S5rt CUI 
55rB 67 
55rC D07Eil 
5srr lUI 
5611 " 
5612 15 
5613 DDIP.:l 
5615 C)9754 

5618 " 
5619 2611 
5618 29 
sue D07Eil 
sur CB6F 
5611 2811 
5613 23 
5614 EUF 
5616 3C 
5617 47 
5618 CDlE56 
5618 liPB 
561D C9 

561E £5 
561F Dl 
5621 1!:5 
5621 29 
5622 19 
5623 29 
5624 29 
5625 19 
5626 114658 
5629 u 
562A 111B57 
5620 1A 
5621! B7 
562F 2815 
5631 77 
5632 23 
5633 13 
5634 18P7 
5636 E1 
5637 23 
5638 C9 

5639 1E 
563A 87 
5638 C8 
sue CD3lll 
563F 23 
5641 Ur7 

5642 £5 
5643 111511 
5646 19 
5647 111857 
564AI618 
564C 7E 
suo 12 
564E 23 
sur r£21 
56 51 2813 
56 53 13 
5654 liF6 
5656 "' 
5657 12 
5658 El 
5659 lliDII 
56 5C 19 
5650 7! 
565£ FE21 
5661 c e 

11461 I 
114U 1 
11463 
11464 FXD! 
11465 
11466 
11467 
114U 
114U 
11471 
11471 
11472 
11473 
11474 
11475 
11476 
11477 
11478 
11479 
11481 
11481 
11412 

S!CTOR 6 OF TBI DIRICTORT TRACI (111B•4, SO 
'I"'IS IS TBI 4'1"1 S!CTOR FIOfl 'I'll "HIT" SECTOR) 

LD 
AlfD 
ADD 
ADD 
LD 
LD 
AlfD 
LD 
PUSH 
POP 
JP 

A, (1X+1 ) 
7 
A,2 
A,IIUFPIR<-8 
R,A 
A, (IX+1) 
IEIB 
L,A 
BL 
IX 
SCAJI1 

1CIT THE BIT RECORD 
1GIT SICTOR NUMBER 
1 OrPSET COO In' 
1 CORJIICT FOR ltE!I ADDR 

1GIT BIT RECORD 
1STRIP OFF ENTRY LOC 

1SET UP ADDR IN ll 

18ACI IN BUSINESS 

1 SUBROUTINE <STORIT> USES TBE TRACI NUMBER IN (A), THE 
1 GIIAJfULE NUMBER WI! ICB IS BIT S OF THE SECOND BYTE OF 
1 EXTENT TO INDEX TRE ltAP TABLE AlfD STORE THE "FILESPEC" 
1 IN <FIL~> IN THE KORBER or CONTIGUOUS ENTRIES IN ltAP 
1 ACCORDIIIC TO THE LOW ORDER 5 BITS IN THE SECOND BYTE 
I OF THE EXTENT. 

11483 STORIT LD 
11414 LD 
11485 ADD 
11486 LD 
11487 BIT 
11411 JR 
11419 INC 
114H STORl AHD 
11491 INC 
IIU2 LD 
11493 STOR2 CALL 
11494 DJRZ 
11495 RET 

L,A 
H,l 
HL,HL 
A, (IX+1) 
5,A 
Z,STOR1 
HL 
31 
A 
B,A 
MOVE IT 
STOR2 

1 TRACK NR TO HL 

1*2 • GRANULE NUMBER 
1G!T SECOND BYTE 
1T!ST FOR GRANULE 8/1 

1COKPUT£D GRANULE NUMBER 
1GET GRANULE COUNT 

1SET UP LOOP 
1NOVE FI LESPEC 

11496 
11497 
11491 
11499 
11511 
11511 

1 SUBROUTIRE <NOVIIT> IS USED TO NOVE THE FI LESPEC 
1 COMTAlRED IN <FI L£:1111> TO THE 13 BYTE VECTOR POINTED 
I TO BY THE HL REGISTER (WHICH IS TAKEN AS A GRANULE 
1 NUIIBER TO INDEX THE <MAP > ARRAY ) 

11512 NOV!IT PUSH 
11513 POP 
11514 PUSH 
11515 ADD 
11516 ADD 
11517 ADD 
11518 ADD 
11519 ADD 
11511 LD 
11511 ADD 
11512 LD 
11513 NOV LD 
11514 OR 
11515 JR 
11516 LD 
11517 INC 
11518 INC 
11519 JR 
11521 MOV1 POP 
11521 INC 
11522 R!T 
11523 

HL 
DE 
HL 
HL,HL 
HL ,DE 
HL,HL 
HL,HL 
HL,DE 
DE,MAP 
HL,DE 
DE,FILEHII 
A, (DE) 
A 
I,NOV1 
(BL) ,A 
HL 
DE 
NOV 
HL 
HL 

1SAVE POINTER ON 
1 INDEX*2 
riNDEX•3 
1 INDEX 0 6 
1 INDEX 0 l2 
I INDEX*13 
1BASE 
r BASI+INDEX*l3 

1IIOVE CHARACTER 

STACI 

1EXIT ON I TERIIINAL 

11U'!STORE POINTER 

11524 1 SUBJtOOTID <OOTSTR> COPIES TBE IlfPUT STRI IIC TO THE 
11525 1 VIDEO DISPLAY Ulft'IL A TEIIIIIIIAL CIIAU.CT!R or I IS 
11526 1 DETECTED IN THE INPUT STREAK 
11527 
11521 OUTSD LD 
11521 Oil 
11531 R!T 
11531 CALL 
11532 INC 
11533 JR 

A.(BL) 
A 
I 
DISPL 
BL 
OUTSTR 

1GIT IIEXT CIIARACTER 

1 R!TURif ON EIID OF STillNG 
1DISPLAY IT 

11534 
11535 I 
11536 I 
11537 1 
11538 1 
11539 1 
11541 

SUBIIOUTIRE <FLSPEC> BUILDS riLISP!C IN THE rOM OF 
"PILISP!C/EXT" FROR THE INFORMATION IN THE FPDE IM THE 
DIRECTORY POIIft'ED TO liT TB! (BL) 
THE RESULT IS RITURMID IM TilE LOCATIONS STARTING AT 
<FIL~> AND TERMIMATING WITH A I ITT! 

11541 FLSP!C PUSH 
11542 LD 
11543 ADD 
11544 LD 
11545 LD 
11546 FLSI LD 
11547 LD 
11548 INC 
11549 CP 
11551 JR 
11551 INC 
11552 DJRI 
11553 FLS1 XOR 
11554 LD 
115SS POP 
11556 LD 
11557 ADD 
11558 LD 
11559 CP 
11561 RET 

HL 
BC,5 
BL,BC 
DE,FILEI!III 
11,8 
A,(BL) 
(DE) ,A 
HL 

I,FLSl 
DE 
PLSI 
A 
(DE) ,A 
HL 
BC, 5+8 
HL,BC 
A,(HL) 

' ' 

1 SAVE FPDE POIIft'IR 
1 OFFSET FOR IWtE 

1 MAX LIIICTII or IWtE 
1 MOVE ONE CHARACTER 

1TIST FOR EARLY END 

1 LOOP FOR WHOLE IIAJIE 

1TIIUtiNATE IWU!: 

10PFS!T POR EXTENSION 

1TBST FOR N01 ~LL 
1 IF So-RETURN 



Listing c011tinuea 

5661 £B 
5662 362F 
5664 23 
5665 71 
5666 EB 
5667 13 
5668 23 
5669 7E 
566A F£28 
566C 288A 
566E 12 
566F 13 
5671 23 
5671 7£ 
5672 FE21 
5674 2812 
5676 12 
5671 ll 
5678 AF 
567 9 12 
567A c~ 

567B 
568F 
5691 
5692 
56AC 
56AE 
56AF 
56BA 

56C9 
56CB 
5601 
5605 
56 0F 
56P4 
5718 
57 IA 
571B 
5717 
5718 
5719 
571A 
5734 
5736 
5738 
573A 
575E 
57 SF 
5778 
577A 
57Al 
57A2 
57BB 
5701 
57pl 
5703 
5705 
5706 
57EC 
57£0 
5883 
5815 
5816 
5817 
5820 
582E 
5844 

4318 
37EC 
37EC 
37EE 
37EF 
37El 
6181 
6111 
6211 
3CU 
8811 
1128 
4120 
4121 
11C9 
8A9A 
IFBO 
1149 
1133 
I aU 
1110 
!>8.6 
5381 

2A 
IOU 
ID 
2A 
IOU 
10 
2A 
)I 

IOU 
44 
31 
44 
40 
31 
31 .. 
46 .. 
II 
10 
2A 
lOll .... 
I DID 
51 
ID 
51 
lOll 
51 .. 
51 
4l 
II 
8188 
8888 
BF 
21 
BF 
2a 
Bfle 
54 
BF 
21 
BF 
21 
BF IB 

EX 
LO 
INC 
LD 
EX 
INC 
INC 
LD 
CP 
JR 
LD 
INC 
INC 
LO 
CP 
JR 
LD 
INC 

FLEX IT XOR 
LD 
RET 

OE,HL 
(HL) , ' I ' 
HL 
(HL ) ,A 
OE,HL 
DE 
HL 
A, (HL) . . 
Z,FLEXIT 
(DE) ,A 
DE 
HL 
A, (HL) . ' 
Z,FLEXIT 
(DE ) ,A 
DE 
A 
(DE) , A 

tSET EXTENSION IN FILENM 

tMOVE 1ST CHAR 

tTEST FOR TERM 

tTHIRD CHARACTER 
1 TEST FOR TERM 

tFORCE TERMINAL 

88561 
11562 
11563 
11564 
88565 
11566 
11567 
11568 
11569 
1157a 
11571 
11572 
11573 
11574 
11575 
11576 
11577 
11578 
11579 
11581 
88581 
11582 
11583 
11584 
11585 
11586 
11587 
11588 
11589 
11591 
11591 
11592 
81593 

1 DATA DEFINITION AREA 

TITLE 

ERRl 

ERR2 

ORNR 

DEFM 
DEFW 
DEFB 
OEFM 
DEFW 
DEFB 
DEFM 
DEFM 

11594 or:rw 
11595 OlMSG DEPM 
11596 DRVNR DEPM 
11597 DltNAME DEFM 
11598 DATE DEFM 
11599 GRAMS DEPM 
11611 TLO DEFM 
11611 DEFB 
11612 FILENM DEFM 
11613 DEFB 
11614 SELBIT DEPB 
11615 DIRERR DEFB 
11616 OEFM 
11687 DEFW 
11688 PAGES DEFW 
11619 PRMPTI DEFW 
a8611 OEFM 
11611 DEFB 
11612 DEPM 
11613 DEFW 
al614 PRMPTl DEFM 
1161 5 DEFB 
11616 PRMPT2 DEFK 
18617 DEFM 
88618 DEFB 
81619 TRX DEFW 
88628 TRKNR DEPW 
88621 LINE) DEFB 
1162 2 DEFM 
18623 DEFB 
Ba624 DEFM 
aa62 5 OEFW 
la6 26 LINEN DEFM 
8a6 27 DEFB 
aa628 DEFM 
8a629 DEFB 
1163a DEFM 
11631 DEFW 
886 32 
08633 I 

•• DISK GRANULE MAP • • 
CR 
CR ..... 
CR 
CR 

ILLEGAL DRIVE NUMBER I' 

•• ••• DRIVE I 

'I IS NOT READYI' 
CR 
'DRIVEa ' 
'I ' 
'DISitNAME ' 
'MM/ 00/ YY GRANS FREE:' 
'I TRitS LOCKED OUT:' '. ' • 'FILESPEC/ EXT' 

• • CR ..... 
CR 

• 8DIDH 

DIRECTORY READ ERRORI' 

'PLACE THE DISKETTE TO MAP IN DRIVE a• 
CR 
'PRESS <ENTER> TO CONTINUE' 
CR 
' PRESS ANY KEY FOR NEXT 11 TRACK DISPLAY ' 
I 
' PRESS@ TO DISPLAY AGA I N, ' 
'ANY OTHER XEY TO EXIT' 
I 
a 
I 
191 
' 1ST GRANULE 
191 
' 2ND GRANULE 
191 
' TRACK NUMBER: 0 
191 
t <------------------> t 
191 
I ( --------- - -------- ) I 

191 

aa6 34 1 SYSTEM LABEL DEFINITIONS 
88635 ; 
la636 
11637 CIIDBUF 
8863 8 STATUS 
886 39 CMDREG 
18648 SECTOR 
18641 DATARG 
88642 SELECT 
11643 BUFFER 
81644 GAT 
88645 FOES 
18646 VIDEO 
81647 DIRTRK 
88648 NRTRJ(S 
81649 DOS 
186 5 a CURSOR 
8a6 S1 CLS 
886 52 HLACC 
81653 CVTASC 
81654 GETlEY 
81655 DISPL 
18656 DELAY 
81657 CR 
11658 
816 59 
81661 1\AP 
88661 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EOU 

EQU 
END 

4318H 
37ECH 
37ECH 
37££H 
37EFH 
37EJH 
6818H 
BUFFER 
BUFFER+82UH 
3CI8H 
11 
48 
41 2DH 
482aH 
elC9H 
9A9AH 
I FBOH 
a849H 
8833H 
886aH 
13 

s 
OSKIIAP 

;DOS COMMAND BUFFER 
;FDC STATUS REGISTER 
; FOC COMMAND REGISTER 
;FDC SECTOR REGISTER 
; FDC DATA REGISTER 
;FDC SELECT LINES 
;DIRECTORY BUFFER 

;START OF FOE'S IN BUFFER 

1DIRECTORY ON TRK 17 
;NUMBER OF TRACKS 

;BASIC CLEAR SCREEN 
;ROM ROUTINE HL-->ACCUM 
;ROM CVT ACCUII TO STR I NG 
;WAIT FOR lEY 

;STARTING ADDRESS FOR MAP 

.- S H LIS I o l Advt!rltSt!rS on Page 451 

EIGHTY 
SYSTEM 

NEWSLETTER 
FOR TR~ USERS 

(Mod. UD/111/18/COLOR) 

·- ... ..:;::-·:· .~: :-: 

(AIIo for ~rs. mfg. and 
indultry personML) 

Published 52 times per year 
and mailed First Class 

0 Latest TRS-so• System News 

0 Product Notes & Reports 

0 New Hardware & Software 

0 Industry Trends 

0 User Notes & Comments 

0 TRS-so• Article Summaries 

RATES 

$39.00 Year - First Class 
(US, CaMde cS Mexico) 

$75.00 Year- Foreign (Air) 
(Muat be in US Funds) 

SAMPLE COPIES t 2.00 

--------------EIGHTY SYSTEM NEWSLETI'ER 
: 3001 Rou~ 27 Franklin Pit., NJ 08823 : 

I 0 $39.00 (1-Year Subscription) I 

: 0 $75.00 (Foreign-Air-US Funda) 

1 0 $ 2.00 (2 Sample laauea) 

I 
1Name ----------------------­
I Company 

: Ad~e••-------------------­
I Cicy 

I State Zip ----------­

: (MC & VlSA OK- lnclude card number, 

1 
expiration date & signature.) 

I 'TR$-80 Ia a R~iatered Trademark ol Tandy 

LCorporatlon/Radlo Shack Olv. 1 
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GAME 

Scramble space ships instead of eggs. 

Astro-Scramble 
Randy Long eo IF PEEK(\4400)•32 THEN 

4791 Torlda Way 
Yorba Linda, CA 92686 

demonstrate the evolution of 
Astro-Scrambler. To better un­
derstand Astr~rambler, let's 
walk through Dodge. 

Pa P - 2: IF P<2 THEN P a 3: GOTO 

70 ELSE 70 
70 IF PEEK(14400) = 64 THEN 

Program Sketch 

Combining Astro-Biasters 
and Scramble yields the 

fast action arcade game, Astro­
Scrambler. I'll use an earlier ver· 
slon, a game called Dodge, to 

To start, we need a spaceship: 

20 CLS: RANDOM: P•31 
30 PRINT OeeCl,''" 
~ PRINT OP. CHR$(130) CHR$(17Sl 

CHR$(135); 

HS 
HU 
AICI - 211) 
N$ 

OS 
us 
LS 
L 
p 

c 
T 
N 
B 
u 
XI 

- High ecore 
- H!QMst Mt reecn.d 
- Objecta wllich shoot at you 
- Credit 
- Downward Une Feed 
- Upward Une Fwd 
- INKEYS 
- llghta new high ecore 
- Ship position 
- U..c:t in PEEKing 
- U..c:t In 1oopa 
- Score counter 
- Number of objects in each Mt 
- Number of Mto paued 
- UMd in lnatruetiona 

Table 1. List of Variables 

Program Listing 1. Astro-Scrsmbler 

11 ' ASTaO-SCJAIIILEI BY IUUIDY LOIIC 
21 ' 4791 TOIIIDA WAY 
ll ' YOIIBA LIIIDA, CAL. U6N 
" ' 17UI - S21 - lUI 
Sf CLIAR 1111 1II•UII 180•26 1DIK A$ (261 
U 11$ • ~Hltll + "11-IIICIIOCOIIPOTIIIG" 
71 DS • CBit$(26) 1U$ • CIR$(271 1COIOB 311 

P • P + 2: IF P>8!10 THEN P a 880: 
GOT080 

80 REM uMd later 
100 GOT030 

The ship's location is the vari· 
able P (see Table 1). P is in· 
creased or decreased (and the 
ship moved to either side) with 
the left and right arrow keys. 
PEEK (1«00) Is the fastest way 
to scan the keyboard to check 
which key Is being pressed. 

Type this addition into your 
program: 

30 PRINT 0 11110 + RND(eol. CHR$(174) 
CHR$(11111 CHR$(1S7) 

Since line 30 does not have a 
semi-colon at the end, the 
screen moves up one line to 
print the next asteroid. The pro­
gram, as It is now, is fast and 
fun, but not very challenging-

II PRIIft't tU, "P\111 IIITU TO STAIIT/ P•I'Olllf" 11COIOB 431 1CLS 1 IPLS•"P"TIIU L 
•I 1PalllnU16I CBa$12ll "I'OIIft' CL\ItT"1Pitiiif 1Pal lft'1PRIIft'"£ACII CIIAII - 211 P 
OI.ri"1Pitllft' 1 Pitlllf1PRI11T 1 PRIIft'"~AL WUNallt or SIIPS"1PRI11T"AT ..0 or TIIIP 

+ 611"111.81 111 
H L$ • •• 1PRIIft' 1 PRIIft'"UCH SIT PASIID + 111 £AC8" 1 Pltllft' l PIIIft'"UCK 
OtaJICT P.UIID +11 I'OIIITS" 1COTO II 
111 POll T • 1 TO 25 1A$1Tl • •• 1-XT T 
111 L • I 1A$1ll eCIIt$(166)~5(1531 1Af(2) eCBit$(174 l +CIIU(ltli+CHU1157) 

1A$( )) •STaliiGS( 2,27) +CU$(176) +CIU (26) +STIIIIG$(2,1) +CIIU (166) +" "+CIIU (l 
53) +CIJU ( 211 +STIIIIG$( 2, I) +CBI$( 131) 
121 A$(4) •Uf+CIJ.$(152) ~$(167) +CBJ$11511 +CIIU (lUI +D$+STIIIIG$(• ,I) +CUS ( 
137) +CIIt$(115) +Cillt$(113) +CBJ$11SI) IA$(5) •U$+CBU(lU ) +CIJ.$(11•1 +CIIt$(191 l 
+CIU(U1 l +Calf (111) +CBJ.$(176) +D$+STIJIIG$(6 ,I) +CHU(lltl +CBRf(Ull +CKJ.$(191 
l +5TaiiiG$(2,1Ul +CU$(135) 
131 A$(7) •A$(" 1A$(1) •U$+U$+CHJ$1l611+CIIt$(1U)+CBR$(13l)+C81t$(14ll+C81t$ 
(lU)+CUJ(lU) +D$+5TaiiiG$(6,1) +CUf(16Sl +CIJ.$ (1Ul+CBU(lH) +CIIt$(153) +CHR 
$(137) +CIItfllfll +CIIU ( ll2) +Df+STJIIIGf(6,1) +CIIIf ( llll +CBRS(1U) +CBU(l641 +CH 
Ull5ll +CWl$llltl 
HI Af(t) eCBU(ll4) +CHU (lit) +CHR$(1U) +CH1tf(237) 1 "$111) •CHJ.$(131) +CHII$(1 7 
51+CHU(l35l 

Listing eontln!Jfts 

252 • 80 Micro, O.Cembflr 1982 

you can fly unchallenged 
through the asteroids. 

PEEKing locations 15360-
16383 makes the computer look 
one space ahead of your ship. If 
it finds something in this space 
it reasons you have crashed into 
an asteroid. If nothing Is in this 
space you continue flying. 

Now add this line: 

50 C ~ PEEK(IS380+ P+ 85): IF C • 32 
THEN 80 ELSE PRINT O P - 3, 
"BOOM!!";: GOTO 50 

The variable C Is assigned the 
ASCII code number of the space 
in front of your ship. If nothing Is 
there, C will equal 32. If it does 
not equal 32, you have run Into 
an asteroid. 

You now have version 1: 
Dodge. To stay alive you must 
dodge the objects shooting at 
you. 

In Program Listing 1, I added 
many new objects and a scoring 
system creating the game As· 
tr~rambler. This game is just 
like a real action arcade. It is not 
easy to win! 

Program Modifications 

For a longer game change 
line 280 to: 

280 N = N+ l :B • B+I :IF B • -THEN 
B • O :UzU+ I :tF U a 2& THEN 300 

Make lfH high (60) for a longer 
game or low {15) for a shorter 
game. 

Make your own objects shoot 

The Key Box 

Baalc Level II 
Modell 
4KRAM 



3 DRIVE MODEL II MASS STORAGE FROM :~~:~~T~~-;IOIIIIIC. ffij 
AT LAST! An AHemative to Radio Shack's Over-Priced, Over-Sized Model II Disk Expansion! 

IN terrldhOildllnstnJml'ni<IICln THIN THREE• dOJ< dr...., ....:~os~Ke •s 
tne perlect alternatrve to Radoo SllaO< $ e.J(- . bulky d6k exparlSIOil 

box lor tne Model ll The THI N THREE " IS det9lld to hOld llwee h.•• 
Silt T ..nd<J1 TIA8-C8· t 8" d6k driVeS These a<e the Sa<ne drM!S Radoo 
SltadusUSing on tile ,_Model t6• The THIN THREE • OCQJpoesless 
tl1an h.il1 ~ tile ~ le(JJiffd Ia Radle Shacl< s drsl< box. tumo you 
more 100m to work Bes/ ol ~ tne THIN THREE• "'thdnltianllc.lllles 
lf'iSUied. IS prad at rxt'l s 17H.IO. rurs a»s.• l£SS TIWI TilE 
IADII SUCI I ISI Ill! 

FEATURES 
• Cawtotts drocny 10 UTr diSk t>IIOOS"" oar1"' lht b&k o1 Y"" lol- 1 

110 har""'311 mod•loQ!Iunli ... IOQ<;.<OO ~·ly lol_ll.,.,...llble 
• fo teiOO PQIJIMI pressure loraod dllaJ()[ong lor WS! tr..,_ r...tlle disk 

dr" Olle<atM 
• lntern.ll d.IU cable lor easy hoot<·._., 
• AC lf'Cll;t ..,. J wre 7 toot onterna'TOnal Cl)tGtsod<el set 
• f.C lf'C)I;! EM! .. e<ed to SIX amps to hoiO or-"! dr$1< trashes clJI to 

"""'"' 51>""' and lono rose 
• SiOJ out ch.lssiS " 'h trent parte! f>A'· tor e.osy access to dr'<es 
• Ot.A E •• .,..,t "'""''or Par.!~ moolors SUillliY ..,ages and 
~ys "'erna' case t"'Watore on \t.lndard DVM ......,., so.nb 
ot ,_ ter~Willl>'e m eeds sale l!mots. orotec1S y(IUI diSkS 

• '1 al\llrrum rear pand " 'h SOCI<tteo!IJ(Met pass deYoces lor ooot 
trouble tree pooow 

• t 4 Q"'-''!nlilln~ 
• [asy externally r~ tan 1 ter 
• lntegralf)OWef 5UPI)Iy woth 5V#16AJ-5Vf' IA/24V\06A 
• OclJOie sodol OJSiom PC f)OWef bll¥d and 5UPiliY ~eo 

espeoaly lor the THIN THREE• 
• l.och DC suPiliY dnd f.C ._ately lusld 
• ~!age orototTOO 5V 5UPI)Iy 
• LW - SUillliY tnonrtorS and test Jld<$ lor uch SUillliY o> rear 

'*'"' 
IIIIIIIITIS A II T wrrn exremal~la ca~ afl(l $1795.00 

I M2PAII:H TRSOOS ENHA/,CEMENT PACKAG( 
r~ - froq,t Caletll 

Ill TRSOOS- UTiun EIIIWCCEMEm 
l'lls pack.lge oll2 <ldMdr.o.ily setectallle u!Jfrty Pf011otnS osdeSqled lor 
tile StlllfiS!otdtfld MOOd II TRSOOS • use< E.och U1oity ,. designed to 
IIICIU5e system eNotoency by """ton1ng tile ~nttal101l5 ollRSOOS " 
Here are ttvee ex.omotes 
• Modtres TRSoos• 20or20Atorunw tllOCmotor~dr""such 

as tile Tardln n.•84a t 
• E'""""'IM ol p;r,'<WO!d OIOUICtlOil on TRSoos· files to*"' IOUI 

.... ~tu . .A lfll5e lies 
• Ownge5 TRSOOS • stepr•te....,20ms to t2,.. u:.er mayildtu J to 

as tow as binS 

IUII.UATCM s..wtoeo on 8 dr,ll StU5 

TIISioolloloOt II IISeOM..ollt6 TRSOOS ..-c!Rooc>SIW:orU-ks 
atlMiyCorp IHIN HoRH •S 1 ,_ 01 ~ '•"•It"""' lrtotr\IOOr1Uirorl 
lnt 

MORE PERIPHERALS FOR THE TRS-80 MODEL II* 
• Also For Your TRS·80 Models I and III 

FWITSl1 FROM SELLUM 01\11)1\TA DDT MATRIX PRINTERS MODEMS 
LETTER QUAUTY PRINTERS 

• 
80 CHARACTERS PER SECOND!! 

n111a '"' IWH u.s a IIS1 at .... s.cra Dllry W1111l 11 
The F.., ISU SP83 leiter Q.U ~Y prll'ller ~om Selilm " rot rxty the 
tastes! daosy wiled leiter CJ.QiiiY or.,ter on tile 111311<el 4 IS a1>0 tile 
most Y1!<l01t Jt 11 may b< hoo•oo ._., to erther tile O¥Jfid or one ot the 
.. ,., pats on y(IUI M..O:: tr It hils'""' drNerent pronter protDCOis tltJj! 
on so 4 ..,. roo "'th JUSt ilbout <1'1'1 word or~ package on the 
-ket tnctudlng SCRIPSIT" I he prrlter IS bu<lt tobtso!<d andQ.., t ot 
won 1 shake theollote down "''thewry cam• return It also hils a t 6K 
buller (48K Olltoonoll The buller allows 'fOVI COf!1ClUI« to send data out 
to lhe pnntf'l and rot l'lalle to .. a t kr n before allooong you tocononue 
N more Slitlllng dt the SCtl"fl "'illllfl!llor the priUf to fl~ 
•tiE Sl'lCIAI. FUTIII ES: • l80 CPU • ~ t 9 2 K baud on serQI 
nert~e • OostJnet a~ s....11d lor uc1t error CllndotM • lntaiJoenl 
bt .,ectoonlll toooc see"""l • CorrcJteu word prooce.song te.'"'" 
• ...a.ng §l.b and super soiPI unoertono") and --su...e e~~ar­
.ocrers • Aul•) repron1 • Auto 0.. • 1'101l01101af !llaCRlS and 
SUIJI)OitS,jUICJYIOIUCJUSI!~toon e FtOfllpaneflornlsCXJOUo! • Can 
patb• vnlh most mechariC<I s'>e<t Ieeder\ • Q, l-60db • s .. 
month wa.nntee 

,Ill No. OnciiJihl Uat Prlct UU 

lt.rO.a.FII l'lwcer w't6K buNe< SJ.49500 Sl7H.OI 
IIIIW..FIIMI l'llfller w '48K lluftof S38q~ 00 UOI5.10 
I~FIIm DotJOna• >ertotal terms uactut s nLOI 
1~1'U4112 Mode> II mill Callie S 01.01 
IW..I'lMal Ltodei ~t. Par~ Cable S a01 

Pnnter sh,ppttd ~~..~ motor tre.ght ·ollectl 

8" CP/M® SOFTWARE FOR MODEL II 
MICROPRO INTERNATIONAL 

IUIISWUTI 'Mlrcl!.ta< Ver~1011· 3 0 SlU.OI 
IUIDS.lllll M<U Mcroe· SIDO.OI 
IUIOSlml Silt~ Sta.· $150.01 
IUIOSCAIJTI Cdlc Sta.• $200.01 
IUIDSDATm Odt.l Stdl' $200.10 
IUIDSSIII'UT s.-sort· Sl$0.81 

•Trademark. ot M1cropro ln ttJrnc:wonal 

SORCIM 
ILSIIC.U SUPERCAlC· ~ Soperror E!«tr Sl2t 01 -. 

•Trademark ol Sorcrm 
MICROSOn 

IUIISUSII BASIC 80· Verson H ExterQ'd ,__.. 
OISI< BasiC 

IUICI'WC BASIC· Comprter Vers<on 5 X 1315.01 
IUIDS•rr FORTRAN 80· $501.00 

• Trademark ol M11;rosoll Consumer Products 

11 

COMPARE OKIDATA'S FEATURES TO 
ANY OTHER PRINTER! 

COMPARE PRIORITY ONE' S PRICES 
TO ANY- THEN DECIDE!! 

OOII'T BE FOOLID BY THOSE WHO TRY TO "SOU" 
YOU FOR THE TRACTOR 

• 8 liR! CIIONAlll'O CPS • 80 CPL tO CPI tor 8lA 
• ~ • 9M"'"" '~""'" • 131 CPt 1 10 CP• lor aJA 
• f) l9 or 11 ~ .. rux tor griiPilCS & f.~ 
• 10 Ool!•'"t <N il<lft 511• • 8iA&83AII; .. t>;t11Cennllrcs 
• ~ a 3 10 01 16 Ch.ra<1et1 Panooot & t lOO '*"" Sor..r L'O 
'* ncn • Sol Tow 

~ O~rdJt• or•Ttm te.toJie 10 tror 1 panel W1tdl sdectaDIC from 
"!no;,thS""' 3 to t 4 ~ 01 DOttorn p;.per lu.ldrng uj up to tour p;trt 
lorrns.turblr .rnd)O;!oloaiJIISW't~h t.!oR "'IJOIIllllolallOKIOAIA 
ornterSilre buot to s.....,.,. tne bus res. or TOOusl•o.otlor .. roronle<lt .. here 
yo I""' t,_, ~ ol these teatues maloe OKIOAIA the best value on 
~ CCJSt PI 11o"'fo>4 

,UT Nl. OESCI"TIIN SW 

ILIIMIIIUTC OKIOAIA 8lA '""'.oc"" & ,..,..,. 
lt.rOIOI IUITC OKIOATA 8JA w,uac .. & ,..,...,. 
ILJl!Slltllf "" s...o 2K S..OJI bl.flerl.,tor1.r<o 
llll11ATI4AP 13~ "'01 :V!Ot• prarM llttfiJCt WI'" 

"'"""~"""" llJlltiTMU t s, 1,.01 ~~- JtOO- btri.JilK ltlll 

lace 7>olta i"Ol """" 

1
539.00 
750.00 
149.00 

1095.00 

$1250.00 
llNIIIIPSil ~ 1100. H P•uM ~ S II n 
lliii .. Pllll S - t/1 P•llld c- S IU5 
lltiHliSUII a OIOOAIA Sorooll liNea .4111o S IUS 

oSh•PP.II!I W•'f{Jhrs 62A 25 lb• BJA & 84 3' ll>s. , 

SEND $1 .00 TODAY 
FOR THE NEW, FULL COLOR 
SPRING 1982 ENGINEERING 

SELECTION GUIDE! 

(DHayes 
SMARTMODEM 
The HAYES ~., I -you to t».e ao!vantagt ol tile many 
databiSe ~ ..- lor 'fOVI TRS 80 such as Ooo. Jones. tile 
Satre:. and O!her1 The Smar1rnodl!m nrrs .,ectly oil an RS232 senll 
POf1. 
FUTUIO: • A..r ,.._ AuiO Owl • 'hro.rllll O.IJ lorma!S • 0 
JOOIIaud • lnte<Nol8 M •oorocessor ,.llh2KbcontroiPf011a<n • 40 
cn.acter comma<tO butler • Easy to Pf011a<n "l!h sonll)le tor"'lii"<<S 
kom 'fOVI ~eyboWO 
,All I I . DESCIImOI 
lllt_, ~~,_,. (Sh wt 6 lbsl $21~00 

lllt_, Sn~o~t·~"" t/00 biluO 

llJt-r Cllronogr., tS/1 Wl 3 11>s I 
lltiiiSDtlf a RS131 ,_ I Cillo• 

THE STAR 
by 

PRENTICE 
• 0 Ill 300 two • Bell 103 and 113 
• ExdusNe lrll)le .ell acoustoc chilmOer 
• I Tr..t • R.,ros otf RS232 Port 
ltlunu RS2J2 nL20~0Jorent 1..oq> 
lltiDISDllf 8 RS232 Class I ca~ 

$699 00 

$t9900 $127.00 
Sli.H 

5 " DISKE II ES! 
son SECTOR 

40 TIIACK SlllliLI SIDEO 
DOUBLI DEIISm WITH 

HUB IIEIIIFOIICIIIIi lllllliS 
PACKAGE OF 10 $19.95 

BONUS! 
FREEII wsmE 10 
UBIIARY CASE WITH 
PACKAGE OF 10 DISKETTES 
A J.C.tl YAI.UIII llrll$111 ISh Wt 2 lOS/ 

IU'It* pac~aQII or 80 less LrOiary Case $120.00 

ONE ELECTRONICS , ~ -~··· z 9 16 1 DEERING AVE . CHATSWORTH. CA 91311 ~ B 
ORDER TOU FREE (800) 423-5922 CA, AK, JD CAU. (213) 709·5464 
,.,... US VISA MC !lAC a- Maloy 0rot< US IU'IIb !)>y CAr-•;ldd 6' S.... , II•~IMUM PREPAoDDRDERStSOO o-.ct o0e II ~IliUM 
SHIPI' ~G& HA~Ol ~~atSJOOiar 11111 tlb pq4 t lor..SlilllOT-- D<onO't• '>Oil>s -•ttO"!COIIOCt Mtr ~ .,.._.OI•Ult)WI 
""""',..,.,. "'""'~~to c:11ange Wlti"TOUI not« l'.e -~roo ... boot ,.....,~M<Tproca through'**- t5 t98l Cndt c........,. ... 11e ~""'V'CO 
-cor.a~e rrt~t II VOU ,.,.,t ·oc:.-..0 your Si><'I'Q8l frvor-ngSeiecl01 Guile. senGSt OOI'"Y'l<IIC«<I'todOJ' SWI>OCOI•t l'"ll.,.odOIOIII'"r 



at you by putting your atrtng In 
atllne210. Change what Is In the 
quotea to your new obleCt (for 
example, 210 A$ (21) .. "XX+ 
XX":). 

Change your lhlp'a looks In 
line 240. Try this: 

240 PRINTe P, CHM(1331 CHM(111) 
CHRI{131t 

For a more colorful game 
change line 230 to: 

To make your lhlp move fast· 
er from aide to aide change line 
2.80 and 270: 

- F ~1440111•32 THEN P•P-4: 
F 11'<3 THEN P • 3 

210 F ~1440111•14 THEN P•P+4: 
IF~THENI'•• 

Enjoy, good luck and keep 
trying!. 

,._ndy Long, an 18 year-old 
S«tlor at Troy High School In 
Full«ton, CA, plan• to .,roll at 
California State Polytechnic 
Unlve,./ty to atudy ComputfH' 
Sci«Jcea. 

15e Af(lli-Gf+Ciafllt41+Calflllti+C8aScl441+DS+ITaJ~f(l,II.CJIIS(17~l.C.aSC 

~~fm!u,m..tt'flt.iifiYii"~~nl·~n:g~uur~n~m~~mml~~• 
-~",,I) .CUI(l71) .CO$ ( ltl) 
Ul &fUll -Af(U) .CUI(l711 
111 IPOa ~ • 1 to 2 aAfC141 -Afi141.CUfC1U).CJIIf(llti.C.a5(211) rlll:liT T 
lH Af(l5) -Af(l21.CUSI211)+AfC121 rAfCUI<UfllUI rAS(l7)-clla5(lt1).CBR 
SCUll 
lH Af(ll) -Gf+Uf+Uf aPOa T • 1 TO 3 aAf(11) •A$1111 +STal~SI~ , Uli+D$+5Till 

~·"·" .~ ~ HI Af(ltl -Gf+Uf.CUS lUll .ctaf( llll +Df+l'nl~f (2,1) .CU$11711 .CJIISillll.C 
atUUI +Df-~f14,11 .cos c 1511 +l'fti~SC 2,1431 .c.as en~ 1 .CIIIf c lUI , u c 2 
11 -aaf(UlJ.aatU7fi.CUfC141l.ctasc2•1l 
2ll Af(Jl) • 0 0° aAf(22) •"A A" aAf(2l) •1Tal~S(3,tll.CUSC2Ul+l'ni.CS( 
J,tl) a&f(24) • "•-•-•-•• a AS( 251 •"<+() +>" 

2u a.a ·- ... n Ul ftlllfl IS,_ (Ill, AS( II) 
241 ftlllfl P,CDf(lll) CUf(l751 CUt( US) r 
HI C • Pl .. ( 15l61+P+U )alP C • l2 ftD HI II:IAII: POa T • 1 TO Zl aPIIIftf 
P-1,"100al"r aralllff P-2,1Tal1Gf(7,121+a.D(I3l)r rPIIIftf P+ll,l'ft11Gf ( 5,121 
+IIDCilllr aftlllff P+61+11D(l),CiafC121+..0(1311r aPilllftf P+II+..0(3),CaaS( 
l21+11DII31 1, ••n ' .~ 411 
HI 1P .... , lUll I • l2 'rDII P•P-2 alP P < 3 'rDII P • 3 rGO'rO 271 
271 IP -~ 14411 I• U ftD pop+2 r iP P > fH ftD P • fH rGO'rO 211 ll:l.IIE 
2H 

211 ••• + 1 •••• + 1 I Ir •• 35 ftD •• I aU • u • 1 I Ir u • 21 ftll:ll 3 .. 
2H QOI'O 231 
lH PlllJTf Kl,r aPOa T • 1 TO ltl aPIIIft TAIIUI"YOU IIADI IT ftaou<:ll ftl! S 

c:-.auc• .~ T · - 11 
lU Cl.a aftlllf c:.JfUll 1 
llll ftlftl u,•a I f a 0 -• aftlft ~AIUI "I C a A II I L II: II" aPIIft 
Ul ftlllf aftlft aftlft aftlft Jf aftlft" UIIIG TU aJGrl AIJI I.8PT" aPUft 
·-JJft !all_,._... aPIIJT"l'OQII UIP TlmOIIGII ftl ~·· rPIIJ 
T" ftl - II TO QD AI PM AI" 
341 ftlJT"-.11.11.8 tftO ftl IIC»-n• aPIIft"lall uaJ1 llniiA HIN AIJI" aP 
aiJT" IOiftl n a.T~1" !Dn.C" aPIIJT"'fOOa UIP TO TU aiGrl." 
lSI II • II + ( r11 ) 1 II • II + ( lttev ) 
HI IP a > U - U • J alii • U aL • 1 
371 Ir D > ft - ft • II •• • • aL • 1 
Jll PIIftf li3,"LMT ftiP "UIIIG"IIttf" l J 11P1Ift0 8T "UaPIIIft"ll~ S 
(0118 •uraftJ:JW• ~ •ag, tO • I al • I tiP L • 1 '!Will falftt llt,••••• I 

- .,. ac:oa ·····' , .. .,.. .... 
411 If P < U 'rDII ralftf IM,•-.y, YOU Alii: CUT or AIPSI" rPIIft TAII21) 
"PL&r AGAIJ I ' aPOI ~ • 1 TO lHI allln T aGOTO II II:IAI 411 
•21 P • p -64 11 • • - HI tO • U - 1 ac:t.a tl • I , ..,.. 
431 ' 
141 U • ITaiiGf(ll,Ut-(UI) aPIIftt UI,UnPAIIftt 3ZI,Ur 
451 If L • 1 Pllftt Ul,'•••• Blf II~ ICOIIII: •••••r 
411 Lf • IDII:Yf riP Lf • "" Till 441 ILII Ir Lf • CKU(l3) THEN lll!'nlii.N l.LSE 

IP Lf • •p• TIIIJ llll:'roU IIAI HI 

FRICOON FEED FOR YOUR EPSON 

M X-70. or M x-so· 
• IIIIX·70- Mxa .. ,_ 01 lPSOH. me. 

• Converts your printer for friction 
feed of SINGLE SHEETS or ROLL 
PAPER. 

• SIMPlE lnsUIIIItlon (ell you need 
Is a screwdltwer, no soldlfiiiQ). 

• Tr.ctor feed,........~ undlaturbed. 

• Only 13911 
c-u.oo._......,., 
................................. ...... 

u.-acnoM IIUMAiflBD o.l YOUR _,. IIACII 

MICRO-GRIP. Ltd. 
3164 Dumberton Ave. 

S•n Bem8rdino. CA 92404 
CAIJF()fiMA RESIDENT AOO 1'!1. STAT£ SALES TAX 

(714) 864-6643 

EPSON PRINTERS 

4ddll000 1otsh-"9 

*'''"' e.ct'l pront..-

MICRO-GRIP 
DEALER RATES 

AVAILABLE 
UPON REQUEST 



With Acorn 
Programs, 
YourTRS-80 
Does Things 
You Wouliln't 
Think Possible 
Finefont ' lle~· 
By VIncent Bly from Acorn 
Now Epson owners can have true leller-quallly print· 
lng with FINEFONT at 10, 11, or 12 characters per 
inch, 

Finef'ont and 
standard Ep son 

W1th boldface, undBttinlng and Incremental spacing 
(lor proportional right rustlflcallon). 32 spec1al char· 
acters Including those needed lot mathematics, 
plus a graphic edltO< to cr••'• ot edit character sets. 
It supports all Epson print modes, and Is compatible 
with wotd processors Including Model I SCRIPSIT 
with SUPERSCRIPT, Model Ill SCRIPSIT, and Lazy 
Writer {Model I, Ill~ Print speed Is approx. 20 CPS, 
unld~rectlonally . It 's compatible with most OOS's In· 
eluding LOOS 5. t , TRSOOS, NEWOOS/80 Ver 2.0. 
Requires following Epaon printers: MX-80; MX-80 
RT with Graltrax-80 or Graftrax·plus; MX·100 with 
Graltrax·plus only 

Requires 48K Disk, $49.95 • 

By Richard Wtlkes from ACO<n 
USing your SuperScropt modthed Scrops1t Word Pro­
cesSO< and a compatible Pflnter. you can now 
undefllne. bOidlace, •nsert text durong prontout slash 
zeros. set type P•tch. subscropt and, of course 
supe<scropt ' You can even read your directory and kill 
hies wtthoul ever leaVIng Scrops1t 
SuperScropt comes w•th drtvers tor popular ser•al and 
parallel printers (now tncludtng Centron•cs 737 ;ond 
RS Daisy II). and easy onstrucllons IO< patchtng to 
your Scrlps•t P<ooram (does not tnclude ScropStt~ 

32K Disk, $49.95 Use Model I Scropstt • 

*plus $2.00 shipping and handling 

Evade 
Bynm Kn•ght 
You're In charge of the USS Krestan, a trt·shlp on In­
terstellar exploration. You must defend yourself 
against groups of enemy aliens. each reqwlng a dlf· 
letent strategy Then you can go lot the big points by 
docking with anothBI ship. Be careful, or your ship wil l 
be vaPQ<IZed! Now you're ready l or the evtl Mall· 
coans . . and the meteor showers. Not tor the laont· 
hearted! 

16K Tape or 32K Disk: TRS-80 I & Ill. 
$19.95 plus $2.00 shipping and handling 

King 
of the 
Jungle 
By Patnk Vandewalle 
An unusual combination of last pinball action plus 
the challenges and dangers of an arcade game. ScO<e 
points as you rna.-- your ball from obstacle to 
obstacle, while moving through the jungle searching 
lor the hidden crown You start with 5 balls and get 
another fO< each 10,000 points. Cho<ce of 3 scr-.s, 
Joystock compatible. 

16K Tape or Disk: TRS-80 I & Ill. 
$19.95 plus $2.00 shipping and handling 

Demise 
By P. Case 
Sllooc down the enemy shops which are coming-and 
loring-at you. Alter Obl•teratong them all, you must 
carefully navigate a tunnel before you are In the clear. 
You can fTlOY8 your ship left, right, up, down and 
diagonally; your weapons Include a laser cannon and 
"smart bombs" that render 111 ships on the screen Im­
potent You start with 5 ships and get anothBI ship 
and "smart bomb" lor each 10,000 points 3 levels of 
play; great sound effects 

16K Tape or Disk: TRS-80 I & Ill. 
$19.95 plus $2.00 shipping and handling 

Enemy 
Evasion 
By Raul RI-a 
An orlgonal last-paced arcade style ljame requinng 
qu•ck mental and physteal reflexes. You must contrOl 
your Rover to aVOid oncom•ng Rovelan Ramcraft. You 
gaon pO<nts lot each successful pass through the 
"death lanes", but the Ramcralt speed Increases as 
you play. fl you reach the double bonus mode, watch 
out IO< the land pellets they drop! Joystick 
compatible. 

32K Disk: TRS-80 I & Ill. 
$19.95 plus $2.00 shipping and handling 

~..., AJ~QI!J. f.l.~~~~J~: J2c~~ 
~We've Grown On You. 
To Order By Phone CALL: (202) 544·4259 
Dealer Inquiries Only, Call Computer Software Distributors: (800) 424-3708 

---------------------~ 1 Please send these Acorn Progr~;;,!jlt, ·+ Mo:!i:W 0 Please send your catalog I 
I I 

I I Charge to: TOTAL: $ ______ 1 
I ~=-=v=-tS77A-=--r_M_A_s_r_ER_c_A_R_D_c_c_H_e_c_K_E_N_c_LoSED I 
I CARD NO. EXP. DATE T-12 I 
I Name 
I Address _ ______________________ I 

City State ______ Zip ______ I 
I I 



TECHNIQUE 

Checking the odds. 

Craps Unrolled 

Bruce Chaffee 
6571 Edgemont 
Huntington Beach, CA 92647 

Achance remark by a Las 
Vegas devotee about losing 

his shirt at craps led to an inter­
esting experiment which dem­
onstrates the power and versa­
tility of the TRS-80. 

The premise is simple: To find 
the probability of winning at 
craps, simulate the game on the 

Trtel Number 
ota•-• 

1 10,000 
2 10,000 
3 10,000 

• 10,000 
5 10,000 
6 10.000 
7 10.000 
8 10,000 
9 10,000 

10 10.000 

computer and play a huge num­
ber of games. The probability of 
winning should then be c lose to 
the ratio wins over wins plus los­
ses. If this ratio is greater than .5 
you may expect to win more of­
ten than lose, and craps is a 
good bet. Is it really that easy? 

Here are two such programs, 
using the rules shown in Fig. 1. 
Program listing 1 plays the 
game 10,000 times and Program 
listing 2 allows you to choose 
the number of games the com­
puter will play. If you load and 
run the program in listing 2 (set 
the number of games at about 
10,000), you will probably ob­
serve that the first few digits 
soon settle down to .49XXXX. 
Sounds great! All you need do is 
let the computer run until more 

Probeblllly 
of Winning 

.4969 

.4928 

.4923 

.4972 

.5003 

.4958 

.4682 

.4958 

.4802 

.4911 

Tablet 
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and more digits stay fixed. 

Problems 

Assuming that the roll of real 
dice is random, we are still left 
with two problems with our sim­
ulation. First , how certain are 
we of an answer close to the real 
answer? Second, how random 
are the " pseudo-random" num­
bers the computer generates? 

To answer the first of these 
questions, play 10,000 games 10 
times, and use the standard de­
viation of the 10 individual re­
sults to estimate the accuracy. 
We will approach the second 
question more indirectly. If we 
calculate the actual result from 
principles of probability, we can 
then compare the theoretical re­
sult to the experimental result. 
The agreement, or lack of it, will 
be a test of the random number 

Calculating P(win first roll) is 
easy. Calculating P(win on sub­
sequent rolls) is a bit more com­
plicated because winning can 
occur if you roll a 4, 5, 6, 8, 9 or 10 
on the first roll and then match 
your point before you roll a 7. 
You can calculate these proba­
bilities separately and then add 
them. For example: 

P(win with point = 4) = P(4 on lirst roll) IP(4 

on second roll)+ P(no win on second 
roll) ' P(4 on third roll) + .. -I 

P(wln with point = 4) = 3136(3136 + 
3/36(1 - 9/36) + 3136(1 - 9/36)' + . . . ) 

Notice the right side is a geo-
metric series which you can 
add. It equals 1/3. The other 
cases are similar, yielding a the­
oretical result of .492929, a 
repeating decimaL 

Program listing 3 is a pro­
gram to analyze the data. 

I put the program in listing 1 
in a loop which executed the 

generator. Random command after each 

10,000 games, and found the ten 
Random Numbers results shown in Table 1. There-

I have provided an outline of suits can be summarized by say-
the calculation of the theoreti-
cal answer. You may want to 
skip the calculation and simply 
note the result at the end of this 
paragraph. 

P(win) = P(wln first roll) + P(win on 
subsequent rolls) 

P(win first roll) = P(7 first roll) + 
P(11 first roll) = 6/36 + 2136 

The Key Box 
Basic level II 
Model I or Ill 
16K RAM 
Printer required 



mg the overall average IS .49304 
and the standard deviation is 

.00569351 . That is, with: 

swer IS off by (.49304-.4929~);;, 
.000111, which is much less than 

one standard deviation. 

50 percent certainly .492659<p<.493422 
68.3 percent certainly .492471<p<.41131l09 
95.8 percent certainty .~1901<p< .4i41711 

99.7 percent certainly .~1332<p<.4i4748 

The method seems to work. 

From before, the true answer Is 
.4929~. so the experimental an-

We did something more than ap­
proximate an answer we already 
knew. The method would not 
have worked if the pseudo-ran-

Win 
Firat lloll 

7,11 
~,._ 

Ma tch li~l roll. 
or " point'" 

5 DVIft I,I,J,I 
6 roa .u-aou 
7 I•l al•laJ•I•W•I •L•I 

2, 3or 12 7 

Figure 1 

11 CL81 ftlftU2 ,CUt( )2 I r 1 Falft"11, Ill GAJUIS • ol•11111 
u• 
lS 1 

••••• SIT OP IIADJWCS ••••• 
16' 
)I PRiftfl21 , "FIIIIIT ROLL" 
41 PR1ftl256, "IOBIIQOIIIT ROLLS " 
51 PR1fti512 , "VIWI" 
61 PR1ftl527, "LOBIIUI" 
71 PRiftl542 , "!'0'rAL" 
•• Patwrt7t4 , • • PIOBABILITr • • 
14' 
as • •• • •• NAt• LOOP • • •• • " . ,. roa I•1 TO w 
111 S1•D0(6) +D0(6) 
121 I F 51• 2 OR 51•) OR 51•12 THEN L•L+1o GOTO 221 'TRY OTIZR RUL 
Z8 BIU 
lll IP 51•7 OR 51•11 THIN W•W+lo GOTO 221 
141 J•l 
lSI S2•JQID(61 +DD(6) 
171 J-J+l 
111 IP 52• 51 THEN W•W+l 1 GOTO 221 
191 IP 52•7 THIN L•L+l1 GOTO 221 
211 GOTO lSI 
215 • 
216 I ••••• PRill'!' RESULTS ••••• 
217 
221 PRIWUU6, (V+L) 
211 PRIWTf771 , CHR$()1 ) rW/ (W+L) 
HI NIIXTl 
] II LPIIlWT"ItAIIDOII EVUY 11 ,111 W •"rW:"L • " :Lr " P • " r W/ (W+L) 
lll ltAIIDOII 
)2t IIIIXT NU 

Program Listing 1 

5 DIPlWT S,J: W•I :L•I 
11 CLS:PRIWTf]2, CHR$ ()2)r:INPIJT"IfUIIIIIII OF GAICES"rN 
u • 
1 5 ••••• SET UP HEADJ IICS • •••• 
16' 
] I PRIWTU21 , " FIRST ROLL" 
U PRIWTI256 ,"SUISIOUiliT ROLt.s" 
51 PRIWTIS12, "Vl ll8" 
61 PRIWTI527 ,"LOSSES" 
71 PRlWTf542, "!'O'rAL" 
•• PRI NTf714,. I PltOBABILITY I. 
84' 
85 ** ••• MAIN LOOP * •••• 
16' 
,. roa 1•1 TO • 
'S lP IWT(W/11111 °1III•N THIW ltAIIDOII 
111 Sl•D0(6) +D0 (6) 
111 PRIWTI1U , 51 
121 IP Sl• 2 OR Sl • l OR 51•12 THEW L•L+1o GOTO 211 'TRY OTBIR RUL 
IS BIU 
Ill I P 8 1•7 OR Sl•ll THIN W•W+ l o G0T0 211 
lU J•l 
lS I S2•DD (6) +RND(6) 
Ul PRIWTU21+J0 3,82 
171 J•J+l 
111 lP 82•51 THEW W•W+l1 G0T0 211 
Ul IP 52•7 THII!I L•L+lo G0T0 211 
211 GOTO lSI 
21S • 
216 1 

••••• Pl.lft RESULTS ••••• 
ai 
211 PR1WTU21 , CHR$1) 1 ) :PiliWTil14,CIIU(ll) 
221 PRIWTI576 ,WoPIIIWTf5t1,Lo PRI WTI616 , (W+I.) 
2)1 PRIWTI771 , CU$131) rW/ (W+I.) 
241 I!IIITI 

Program Listing 2 

..-SH List ol A~/se<a on Pa~ 4!il 

r 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 1111 

TELETERM will turn arry Model Ill. with ..t least 32K of 
meiTIOf)'. single disk drM!. and RS-232-C board and modern into 
an Intelligent Terminal capable of communicating with nearly 
all types of computer hardware. AND. it will allow you to define 
its parameters in virtually arry way you wish I 

Only TELETERM gives you these {plus marry more) features. 
all in a single package: 

DIBCT TRS-80 to TRS- M akes transmitting as easy 
80 DISK TO DISK TRANS. .... as copying a fi le I 
MISSION" 

DIRECT FILE TRANS. .... Eliminates buffer limitations 
MISSION FROM DISK" • 

SUPPORTS PROMPTED Aexible capabilit ies 
OR NON-PROMPT'eD .... 
TRANSMISSION 

ON-UNE/OFF-UNE Creation of text for trans-
TEXT EDITOR .... mission and review and moo-

ification of memory buffer 

VIDeO PAGING Communicates at Saud rates .... abCIIIe 300 with no character 
loss due to scrolling 

SPLIT-WINDOW VIDeO Separate simultaneous view-.... ing o f typed and received 
data. 

BCAUSCHEN .... Allows you to review Pft"-
vious I 5 lines received 

WORD WRAPPING Automatically "wraps" words 

.... extending past a line's end 
instead of .. chopping" them 

USErf.DEJfiNABLE Allows you to define and 
TRANSI.AT10N TABLES save as an initialization table 

.... nearly all RS-232 and local 
parameters. as well as marry 
system functions 

VIDEO'IEX CODES 
~ 

Access timesharing systems 
Sl.-.oRTED that require Videotex codes 

·-corrwnunocarng - .-,... TUETUM ~""' ••to ~ c~er w ieh ~you c.\~~ 

TO ORDmt- Compiet~ ttle coupon ~lOw and mali 11 with your dleck. 
ll'IOney order. VISA or Mast~har~ # to: 
TELEXPRESS. INC.. P 0 . Box 21 7. Willingboro. NJ 08046 

---------------------------
Na~--------------------------------------------

~r~u-------------------------------------------
City. Statt>. Zrp ------------------------------------­

Ph~---------------
~me___c~oiTELETERM@ S I 25.00 per copyfncludesU~·s Manualf 

Smd me.__ of the TELETERM ~·s Manual at S I 0 .00 per copy fR~fundab~ 
when TELETERM program IS plKChased.j 

Paymmt __ Check __ Money Or~r __ VISA __ MasterCharg~ 

Cr~ot C<rds Only. N.a.# ________________ Exp. Date:..... ______ _ 

~tofP~t s ____________ _ 
~a~ not~: Credot card hOlders may ~~·t~ ttleor orders by phon1ng 16091 
877-4900. 

-----------------------JIIIIIIIIJI ~ Inc. P.O Box 2 I 7. W11long0oro. NJ 08046 
TRs-80 is a trademark of ttle Tandy Corporatoon. 
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l-B00-52l-Lf3~2 

I'MTIIIL L!aTI .. - CALL 1'111' MIYTMI .. ' - .. I'IU. 'IQIIt -- 1'..,.! 
-- t-.ao-•:zt-4372 (,,.. ou•elde Mc"liM) 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MX-eG fltt..,._ Uft cartr ... ~ ••· •&4.98 M.ft ,._..!) 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
-••••--- 313-• .._2341 I"JCH ... IDaNT'a) 

Ill Nodel I II le-vel t fl .... ....... 
Ill .-.:L Il l - Dl-.::a ,._, ._, ··- ... 
• • -~ ON DUll ""ILl .. LlaT - aET S'l CFI' 1111 aEL~ - '' 

- ~d...- • - - - - ---- o..c;,.,pt t ort - ------ ---- ,..tatl - - -..ctel -

CO..DI' COOOI'UTDI COLD!' COOOI'UT~It CO..DI' ~ cn..DI' ~ 
II 1.- ._. c...C::. •l 32K l ilT) "" • ...,_. , , ..-.c tlaT) .... ~ ! ' 

OI OOtC Color Space lnv ad.,.• 121 . 95 a• . .a 
01002C ... ...,. - •:Zt.lll 1 .... 
O l 003C ,..t.oraode 121.~ lt.ft 
01~ ... tl. ,.... •:Zt . lll ... Ill 
0 10<>4C Space Tr- at4.~ I:Z . ~ 

01~ ~• and t.l'le "'" llt . ft t1 . ft 
ot~ CJha.t Gobbl.,.. •zt.ft ''· " 
OI007C Color ..,.,.._. "'·" 17. ft 
O I OC« L o tha,.. • • L abyrtnth 114.~ 12.95 
01~ Alcatf"a• II lll . ft SO ... 
OI OI OC L•aer C~nd 110.95 ' · " 
OIOII C c .... lc -- -1 114.95 12.95 
0 10 1 2C Calor ~enz• •••·~ :s•.n 
01 01 3C TysunQ Tu.tDr' ct..,. utlht y l •••·" 11 • .s 
OS0 14C ~.t.,. Cont r ol ctap• ut ill tyl e24. n 22 • ., 
Ol OI :tC ,...t...- Control ll Cd1elld .-,. • .s 21 . ft 
Ol OU aC T-ct• DlrKtDr'y •t4 • .S 12 • .-s 
0 10 17C D•eaa_l_ ..000 lt-1 114.95 1::1. 111 
OIIIOI C LOWi:ll CAR: OI'TIIIII c.--at ·~ . 95 74.111 

1111 OOOOI:L I • Ill I ..ollEL I • Ill I ICXKL I • Ill Ulll 
II ••• Pf"ovr ... -h.rd..,•-~t·~• •tc. •~•lll.-1•- c•tl• II 
oeooo4 ......_T JDOe tO••" Clp...-•t •no Syet-) ~ ..... only " 
01~14 LV"'• T•l~ f"occ.- .,.. ,.. 
088C'YtA HAY(S ~T ~ C•v f •~Dr'lte) e2" onl y 224t 
01501• llu9 • Ct- utllltyl a14,111 12.111 
0 1~24 T-ete Copy U-ct• u tlllty ) et4. n l2 • .S 
015034 TCJ. / .......::1 VC CcU•It) .... " 44.ft 
01~4 ~t.., 2.0 , .. , , ..,us, t y J ea25 " 
01~ "•~ fdle kt eN. n 22.ft 
GN€8 • cuw.E"S • .....e:s • BllfCS • CiN'IE.S • ..._. • ..... • ..... 
0 10014 C•tersu ller con• • .,/ 17 .9!1 ITJ 1S. 9Sil:S.ft 
0 10024 Al aen Defen.. con•·"' ''-~ CTI15. n l t:S • .a 
0 10034 ,.Of"'tr-• co•s• . n / 17 . ., cT)1S.ftll13 . ft 
0 10044 Super Va6er• CD I 1··"/ l 7. n CT1l!l . nll3. ft 
01 00~ ... p_ Nov a CDII •• I!I/1 7,95 CTII5.1Sil:S.ft 
C\ l ()().b4 G••••Y I n~••• on fD i t9.nl t7 . n CTJ tS. ft / 13 . 95 
0 10074 C.,._i c FIVf' t - CDI 1 • • 111117 . 95 CTII!I.III I l:S ... 
0800 14 I'ENETRATCIR I D124.951 20. 1!1 CTI:Z4 . 1111 20 . 111 
oe<>024 ~V CFROGOEit l CDI 1•. 111/17 , 111 CTI I • • III1 14. 1S 
080034 CATERPI LLAR 101 1 •• 95117. 95 CTII!I.95113 . 95 
08010 . CVIIOIIG INEIU CDI:Z4.95/ :Z:Z.III CTIII.III117.95 
080 1 1• OUTHOU!If; CDII • • III/17 . 95 CTI 1!1.111113.111 
~ GOODIES ~ CJOOOII:a _. aooDII:8 _. -11:8 

0800 1A Pr1nt er St~d• Cle.,.. 124. " ... onee e21.~ 

~II -oc- Doubler L let 11!11 -ec:tel 134 
oeeo t( Pr • c t lc al ~erlph~···· ~ant 8uffer (~) • 13 •• 
oe7o t• - Dl-.::8 •••nvl• -. •• , llet 121 . 111 t 11. 111 t 
M 70?A WAM!IM DI.S COl O 771fl0 tr~l li•t e34... I 32 ... t 
<le70 3A - OlaKa CDI D 110 :Z- eld .. l llat M:l.95 I :s•. lll I 
Oe 70 4A WA8ASH FLI~VS c C•l l l - 800-.2l-4372 1313-..e-2341 t 

CALL F lttE€ F- OUTSI DE "I CHIGAH 12 • hr HOTLI .. I eo<>-.:Zl - 4372 
"ICH I - II£111DENTa l - 3t 3 -..--:Zl41 <t~e U* JWic ..... y f.,. ltl 
~Oit CMDIT CARDa NXV'TID ~It TIC I'HDNE - C.O.D. - "· 0. -
IH"tces ~Ject to ch~e •ltt'lout nettle• - -- &3. 00 .,.,",,. -
To Or~ by "••I l nc i "'O. c t• f'u l1 H.- C2 ) ,..,_,. e C:St Or'._.. 
c4• "Mel c~ , ,.._ S• ae c•• Dlek or T-.• C7l Ct'lerv• • ce) ,.. 

Of"'def"ed f r o. «~) &•f'Hi11• or OcuDle o.n•aty - Dlek UO) l.•p.,.et­
O•t• or Credit Card I Calla. tt110 --.:e for chec:ke to cl...-)1 ... 

1 -BOO -521 -Lf 372 

L U. r :. :: rF":T r: ::: - : ,. r . · _ · .: · r -
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dom numbers were not close to 
random. The results suggest 
that the pseudo-random num­
bers were suitable for this tech­
nique and next time you can use 
them with more confidence. 

Final Thought• 

It is very difficult to control 
the seed number of the random 
number generator. This makes it 
difficult to duplicate an experi· 
ment. 

Are the results presented here 
too good? The overall average is 
surprisingly close to the true val· 
ue. In other experiments the 
overall average was not so 
close. I selected the data pre­
sented here because they are 
the first 10 results produced af· 
ter I turn on the machine, and in 
this sense they can be dupli· 
cated. 

If you ran the program with 
10,000 games, then you might 
think that 20,000 games would 
give an answer that is twice as 
accurate. Such is not the case. 
In general, the expected error 
varies as 1/v n. In other words, 
to get one more significant digit 
(decrease the error by a factor of 
10) you must increase the num-

ber of trials by a factor of 100 (to 
1 ,000,000). Often, other methods 
of increasing accuracy are more 
productive. 

If you change the rules of the 
game, what happens to the 
probability of winning? The first 
time I played craps we used the 
rule that you did not lose If you 
got a three on the first roll. That 
Is, three was just like any other 
point. Does this change things 
much? Change line 120 by delet· 
lng OR 51 = 3, and see what the 
simulation tells you. (The theo­
retical value Is .~.) 

The Monte Carlo technique, 
of which this Is a crude example, 
can be used on very difficult 
problems to give an approxl· 
mate answer. The method does. 
however, lead fairly quickly to 
some unavoidable mathemat· 
ics. I have tried to minimize the 
math used here In order not to 
obscure the central ideas. You 
can refer to any standard text on 
statistics for a more detailed ex· 
planation.• 

Mr. Chaffee received a mas· 
ter's degree in mathematics. He 
works as a consultant in micro· 
computer applications. 

11 ' 
15 CLS 

• • • • • PAOCaAM TO AIIAL I I& DATA 

21 I IIPIIT" 11DV 11A11Y IIUIIBUJ" 1. 
ll Dllt •<•l 
•1 roa I •1 TO • 
51 IIIPUT"IIITU llllllaU"r .(I ) 
U IIZXT I 
71 • •• ••• rtm suM ••••• 
It SUII • I 
H roa I•1 ro • 
111 SOil • SUit + II ( I) 
111 .IT I 
121 I •• • • • AVIMCI 
lll AVG • SUit/. 
1•1 ' •• • • • SICKA •••• • 
151 DIV • I 
161 POll I•1 '1'0 N 
171 DIV • DIV + (AVG-. ( 1 ) ) 12 
111 II!IT I 
1tl SIG • SQI (DIV/ <•ll) 
Zll ' ••••• lt&SUL1'S ••••• 
211 POll 1 • 1 '1'0 M 
221 LPIIIIr!' lt(l ) 1 
2)1 II!IT I 
HI Lnnrr 
H5 LPai iiT 
251 LPIIIIIT " AVG • " J AVG 
2U LFai iiT " STAIIDAID DIVIATIO• •" rS IG 
271 Lnt iiT 
l75 LPIIIIT" 5ft C!RTAliiTY 
c; 
211 LFaiiiT"U.ll 
215 LPIIIIIT" f5. H 
2tl LPilft""· 7t 
lll LPillft 
l11 LPIIft 

CERTAIIITY 
C!RTAIIITY 
C!RTAIIITY 

• , suA-SICJ • <• SUM <• • ,sUM+SIC 
•, suM-2•stc,• <• SUM <• · ,suM•2•stc 

•,suM- l •StCr • <• SUM <• • ,scHt+l *S IC 

l21 LPaift"AIIALYSIS OP AVIJAGE VALUI" 
125 t.nurr• sn C!RTAUITY • 1 ( SUM-. i 1 • StG) / II J • <• 'P' <• •, ( SUM+ 
.u•siGl l • 
lll LPIIIft"U. ll CERTAIIITY "r!SUit-SIG) / 111" <• 'P' <• " r(SUM+S I G) 
/ If 
ll5 LPIIIft"t 5,U C!RTAIIITY "J ( SUII-2°SIG)/N: " <• 'P' <• " r( SUM•2• 
SIG)/11 
341 LPa.twr•tt. 7 \ CIJ!'!'Al ft'f • 1 ( SUR- 3•stC) 1• 1 • <• • p • <• • 1 ( SUM+)• 
SIG)/ • 
l51 LPaift 
lU LPIIIft"TIIIll VALUB • . U2t2t" 
l71 LPIIIft"'l'IIIS DIPPIU PIIOII 'Ill! AV!JAG! IY" IABS(,U292t-AVG) 
lll LPIIft"'IIIIS UPUSIEIITII "rAU( .U2Ut-AVG) /SIGr" STAIIDAIID DIVU 
TIOIIS" 

Program Listing 3 



IT'S MORE FUN THAN A THREE-RING CIRCUS 

EDUCATIONAL 

)}. FEATURES * 
EXPA OS CREATIVITY 

DEVELOPS KEYBOARD SKILLS 
GEOGRAPHICAL QUIZZES 
MATH A 0 WORD GAMES 

l} 

)JouR CHILD WILL BE CAPTIVATED 
for hours with your gi ft of the 60 programs in 

Computer Carnival. Tests of skill , haunted houses 
mazes, wizards and dragons are all a part of this 

funhouse book. Written in TRS-80* Level II Basic. 
LARGE READABLE TYPE 

SPIRAL Bl 0 1 G 

Author Richard Ramella creates many characters, from the 
mysterious Sugar Louie to the mystical Madam Zelda, as he 
takes your chi ld through his arcade of games, graphics and 

* SHORT, EASY-TO-TYPE 
PROGRAMS ft 

READY-TO-LOAD CASSETIE 
OF TH E LO GER LISTI GS 

qutzzes. 
Carnival Companionr"' is a 30-minute cassette 

of the longer li stings which el im inates the 
aggravation of typing and searching for errors, 

leaving more time to spend on the midway. 
Toll Free 1-800-258-5473 for your credit 
rd o rder. Or mail your order with pay­

ment or complete c redit card informa­
tio n plu $2 shipping and handl ing to: 

Wayne Green Inc. 
Attn: Book Sales 

Peterborough, H 03458 

All ordl'r'> '>111pJ>t•d P'> d 
tomJJiete ~.treet addrl''>'> 
,., provtded . 

COMPUTER CARNIVAL and CARN IVAL 
COM PANION CC7389 $24.97 

COMPUTER CARNIVAL (book only) BK7389 $16.97 
(lnclud<> $2.00 pN ordc>r fo r shipping dnd h,mdlmg < harge~.) 
O PaynH' Ill <>nclo~c>d O \1\C O VISA O Amh 

________ l\j)lrl''---

A 0 

MORE 

Photo· 
copi4td 

coupon is 
.. cctpt· 

•bit lot o•· 
d~rin1. 





At the rate we're going, 
we'll have these pages 
filled by 2083. And by 
2084, people will be 
clamoring for the next 
Infocom creation. 

We hate to disappoint our 
public. So we keep you waiting. 
Because while the software facto­
ries are cranking out arcade game 
after arcade game, pulpy adven­
ture after trite fantasy, we're 
writing and rewriting, honing and 
perfecting. Before a single person 
enters one of Infocom's worlds, 
it must be crafted into a living, 
riveting, definitive experience. 

judging from the public's reac­
tion, it's worth the wait. For 
instance, Creative Computing 
welcomed DEADLINE'M as 
"thoroughly engrossing and real­
istic," while a Softalk readers' 
poll recently voted ZORK'M I and 
ZORK II the most popular adven­
tures of 1981. 

And now, for the moment, your 
wait is over. ZORK III, your final 

I 
step in the underground 
trilogy, and STARCROSS;M 
an exploration of a new 
dimension in science fiction, 

• 
are ready for you. 

Look at them up there, 
the little worlds of Infocom. As 
our universe expands, compan­
ions will come to help fill that vast 
expanse of white space. Till 
then, they'll continue to stand 
alone as the best of all possible 
worlds. 

ln,.acalft 
55 Wheeler Street, Cambridge, MA 02138 

lnfocom's worlds are available for Apple~ Atari~ IBM, TRS-80~ Commodore, NEC, Osborne, CP/M~ and DEC 
Apple is a registered trademark of Apple Computer. Inc. Awi is a registered trademark of Atari. Inc. TRS-80 is a registered trademark of Tandy Corporation. 

CP/M is a registered trademark of Digital Research. Inc. DEC is a trademark of Digital Equipment Corporation. 



UTILITY 

r ~) 
LOAD 80 

Find it fast in your Basic programs. 

Search Them Strings 

John R. Gunter 
Charles Gunter 
756 Twin Branch Drive 
Birmingham, AL 35226 

If necessity is the mother of 
invention, then aggravation 

must be a close relative. That's 
why I wrote this string search util­
ity. Written in machine language 
for a 16K Level II TRS.SO, it 
searches even the largest of Basic 
programs In 10 seconds or less. 

Search Is a small program 
that takes about 365 bytes of 
memory. I kept it short by using 
ROM routines extensively. 

It's simple to use: Single keys 
command everything. It's also 
easy to access: You need only 
five keystrokes to get from 
Basic to the utility; only one key 
to return to Basic. 

Inspiring Avgrevetlon 

The aggravation that Inspired 
this program started with a Basic 
simulation game that we bought. 
Never will ing to let well enough 
alone, we immediately set out to 
modify the new program. Enter 
the aggravation. This was one of 
those packed Basic programs. 
You know the kind-when you 
list it, the screen turns almost 
solid white as a blizzard of sym­
bols fly past. 

After some frustrating at-
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tempts to find things In the pro­
gram, we called a time-out to 
write the search utility. 

The simulation program filled 
the top half of the screen with 
labels and numbers that were 
the results of complex equa­
tions. To find out which vari­
ables drove the numbers on the 
screen, we input the label into 
the search util ity. A few seconds 
later, the print message was on 
the screen, complete with vari· 
able name. 

Next, by searching for the var­
iable name, we found the equa· 
!ion that calculated the variable. 

Now, we wanted to see how 
the factors in the equation be­
haved, so we wrote some print 
statements for the bottom part 
of the screen. Just as we were 
starting to learn something, one 
of the simulation program's 
"disaster messages" appeared 
on the screen-where else, but 
right on top of our newly in­
serted print statements. 

Back to the search utility, and 
in a few seconds the Print @ 

statement appeared on the 
screen. We moved the Print @ 

lower on the screen and went 
back to run the Basic program. 

Zap! Another disaster mes­
sage. A second search showed 
that this disaster message was 
another Print @ for the same 

location. Being clever, we de­
tected a pattern emerging. Time 
for another search, this time for 
Print @ and the appropriate 
screen locations. This search lo­
cated all the rest of the disaster 
messages, which we then moved. 

We were all set! Then, all of our 
messages began flashing like a 
neon sign. We returned to the 
search utility once again to look 
for a clear to the end of the screen 
message (PRINT CHR$(31)). We 
moved all these. 

Next, we wanted to write 
some equations of our own, but 
which variables were free (that 
is, unused in the program)? We 
picked a variable name we liked, 
and entered it as a search argu­
ment In the utility program. If the 
" string not found" message 
came back from the ut ility, the 
variable was free for us to use. 

Using the Utility 

To use the utility, set the 
memory size to 32425. Then type 
SYSTEM and respond to the '? 
prompt with the program name 
SEARCH. 

When the prog ram has 
loaded, type I and press Enter. 
This loads the start address of 
the utility into 418FH. This is the 
DOS jump address for the com­
mand NAME. 

Now, load the Basic program 

you want to search. 
To access the ut ility, type 

NAME and press Enter. The 
screen clears and the message 
" output to printer {YIN)?" ap­
pears. When you make your selec· 
tion, the message "enter string:" 
appears. Type the string you want 
to search for and press Enter. 

If the utility finds the string, it 
lists the Basic line containing it 
on the screen or printer, which­
ever you selected. 

To continue searching for 
subsequent occurrences, press 
Enter. To start a new search, 
press Break. To return to Basic, 
press shift up-arrow. 

When the search reaches the 
end of the Basic program, the 
message "string not found" wi ll 
appear on the screen (even if you 
selected the printer as the output 
device). At th is point either 
Break or shift up-arrow is valid. 

Detells of the Utility 

Search, shown In Program 
List ing 1 is completely relo· 
eatable. Just redefine the first 
line. Note that the buffer 
variable extends from the end of 
the program, so don't jam the 
program against something 
else. I allowed 28 bytes. 

Lines 140 to 170 put the start 
address in the NAME jump ad­
dress and return you to Basic. 



Unes 220 to 290 ask for your 
choice of output device. If you 

don't want to use a printer, 
delete the lines that have an as­
terisk In the comment column. 

If you select the printer, a one 
Is stored In the output device 
control byte (lines 300-310). If 
not, the screen Ia the output 
device, since the byte Is Initial· 
lzed to zero (lines 200-210). 

Next, the program outputs the 
prompt to enter the string (linea 
360-<410). The character Ia ac­
cepted (line 450), checked for 
enter (line <460), stored In the buf· 
fer (linea 530-5o40) and displayed 
on the screen (line 550). 

The utility stores the pointer to 
the first line In PRSADD (lines 
650-660). Similarly, it recovers 
and stores the pointer to the next 
line In NXTADO (lines 670-710). 

The contents of the Basic line 
are read Into the Input buffer us­
Ing a routine from the ROM that 
also expands the Basic tokens 
(lines 710-820). (For an explana­
tion of the structure for Basic line 
storage In memory, see William 
Barden's column "The Assembly 
Une" In the January, 1981 issue of 
80 Mlcrocomputlng.) 

Next, Search compares the 
first character of the string you 
want to each character in the 
Basic program line (lines 
840-960~ If the first character 
matches (line 910), It compares 
subsequent characters (lines 
1020-1 050). 

If all characters match, it out­
puts the line number (lines 
111 0-1160) and Ita contents 
(lines 1170-1220). Following this, 
the program watts for Input (line 
1230), accepting either Enter 
(lines 12<40-1250), Break (lines 
1260- 1270) or Shift up-arrov. 
(lines 1280-1290). 

If It finds no match in a line, 
the NXTADD becomes the 
PRSADD. It checks to determine 
if this is the last line (lines 
720-760). If so, It outputs the 
" string not found message" 
(lines 1310-1360); only Break or 
Shif1 up-arrow (lines 1370-1<410) 
are valid now. 

A Basic Approach 

If you haven't an assembler, 
don't despair. I have provided 
not one, but two Basic programs 

7EAI 
7£96 
7E96 21AI7E 
7E99 228F41 
7£9C C36611 
7EAI 
7EAI CDC911 
7EA3 AF 
7EA4 329C41 
7EA7 21A17F 
7EAA CDA728 
7EAD CD4911 
7EBI FS 
7EB1 CD3lll 
7EB4 F1 
7EB5 FE 59 
7EB7 2115 
7EB9 3Eil 
7EBB 329C41 
7EBE 3EID 
7ECI CD33U 
7EC3 3EIE 
7EC5 CD3lll 
7EC8 21BA7F 
7ECB 3A9C41 
7ECE F5 
7ECI' AF 
7EDI 329C41 
7ED3 CDA728 
7ED6 F1 
7ED7 329C41 
7EDA 21El1F 
7£00 CD4911 
7££1 FEID 
7££2 2811 
7££4 FEI8 
7££6 2116 
7££8 2B 
7EE9 CD3311 
7EEC 18EF 
7EEE 77 
7EEF 23 
7EFI CD3311 
7EF3 18E8 

7EF5 3611 
7EF7 3EID 
7EF9 CD3311 
7EFC )ElF 
7EFE CD3311 
7Fil 2AA441 
7FI4 22DB7F 
7FI7 7E 
7FI8 32DD7F 
7FIB 23 
7FIC 7E 
7FID 32DE7F 
7F11 2ADB7F 
7Fl3 1C 
7Fl4 B5 
7F15 FEll 
7F17 286A 
7F19 23 
7FlA 23 
7F1B 23 
7FlC 23 
7FlD CD7E2B 
7F21 21E841 
7F23 11E17F 
7F26 AF 
7F27 32DF7F 
7F2A 1A 
7F2B 47 
7F2C AF 
7F2D B8 
7F2E 281F 
7F31 7£ 
7F31 FEU 
7F33 2815 
7F35 23 
7F36 B8 
7F37 2819 
7F39 3ADF7F 
7F3C FEll 
7F3E 28FI 

IIlii 
11111 
11121 
11131 
11141 
11151 
11161 
11171 
11181 
11191 
11211 
11211 
11221 
11231 
11241 
11251 
11261 
11271 
11281 
11291 
11311 
11311 
11321 
11331 
11341 
11351 
11361 
11371 
11381 
11391 
11411 
11411 
11421 
11431 
11441 
11451 
11461 
11471 
11481 
11491 
11511 
11511 
11521 
11531 
11541 
11551 
11561 
11571 
11581 
11591 
11611 
11611 
11621 
11631 
11641 
11651 
11661 
11671 
11681 
11691 
11711 
11711 
11721 
11731 
11741 
11751 
11761 
18771 
11781 
11791 
11811 
11811 
11821 
11831 
11841 
11851 
11861 
11871 
11881 
11891 
11911 
11911 
11921 
11931 
11941 
11951 
11961 
11971 
11981 
11991 

Program Listing 1. Search 

I SEARCH UTILITY FOR BASIC PROGRAKS 
I FOR 16K LEVEL II TRS-81 
I 
START EQU 7EAIB 1DETERMINES PROGRAM LOCATION 

ORC START-11 1SET MBM SIZE 1'0 THIS VALUE 
LD HL,START 1 PUTS START ADDRESS IN THE 
LD (418FH) ,HL :"NAME" JUMP ADDRESS 
JP 66H 1RETURN 1'0 BASIC 
ORG START 

START CALL 1C9H ;CLEAR THE SCREEN 
XOR A 1*SET OUTPUT DEVICE TO BE 
LD (419CH) ,A J*THE SCREEN 
LD HL,MSSG1 J*POINT TO MESSAGE I 1 
CALL 28A7H ; *OUTPUT IT TO THE SCREEN 
CALL 49H ; *GET A CHARACTER FROM KEYBOARD 
PUSH AF ;*SAVE THE CHARACTER AND 
CALL 33H ; *DISPLAY IT ON THE SCREEN 
POP AF ;*RESTORE THE CHARACTER AND 
CP 59H ;*SEE IF IT ' S A • y• 
JR NZ,NOPRNT ;*IF NOT SKIP THE NEXT 2 LINES 
LD A,1 1*SET THE OUTPUT DEVICE 
LD (419CH) , A J*FLAG TO PRINTER 

NOPRNT LD A,ll ;*OUTPUT CARRIAGE RETURN 
CALL 33H 1 *TO THE SCREEN 
LD A,l4 1 TURN ON THE CURSOR 
CALL 33H ;OUTPUT IT 
LD HL,MSSG2 ;POINT TO SECOND MESSAGE 
LD A, (419CH) ; *GET USER'S OUTPUT DEVICE 
PUSH AF ;*AND SAVE IT 
XOR A J*SET OUTPUT DEVICE TO BE 
LD (419CH) ,A 1*THE SCREEN , TEMPORARILY 
CALL 28A7H 10UTPUT THE SECOND MESSAGE 
POP AF ; *RESTORE THE USER'S CHOICE 
LD (419CH) ,A 1*0F OUTPUT DEVICE 
LD HL , BUFFER 1 POINT 1'0 BUFFER 

READ CALL 498 1GET CHARACTER FROM KEYBOARD 
CP 13 1IS IT THE "ENTER" KEY? 
JR Z,FIND 1 IF SO, GO 1'0 FIND 
CP 8 1IS IT THE ~BACK ARROW" KEY? 
JR NZ,CONT 1 IF NOT, THEN GO TO CONT 
DEC HL 1DECREMENT THE BUFFER POINTER 
CALL 33H ;BACKUP THE SCREEN CURSOR 
JR READ 1GO GET ANOTHER CHARACTER 

CONT LD (HL) ,A 1PUT CHARACTER IN BUFFER 
INC HL 1INCRBMENT THE BUFFER POINTER 
CALL 33H ;PUT CHARACTER ON SCREEN 
JR READ JG_ GET ANOTHER CHARACTER 

I 
1BEGINING OF SEARCH ROUTINE 
I 
FIND LD (HL) ,I 1MARK END OF BUFFER WITH ZERO 

LD A,ll 1PUT A CARR.IAGE RETURN 
CALL 33H 1 OUT TO THE SCREEN 
LD A,15 1TURN OFF THE CURSOR 
CALL 33H 10UTPUT IT 1'0 THE SCREEN 
LD HL, (41A4H) 1GET ADDRESS OF FIRST LINE 

NWLINE LD (PRSADD ) ,BL 1PUT IT IN PRESENT ADDRESS 
LD A,(HL) 1 GET THE LOW BYTE OF THE NEXT 
LD (NXTADD) ,A 1 LIIfE ADDRESS AND STORE IT 
INC HL 
LD A, (HLI 1GET THE HIGH BYTE OF THE NEXT 
LD (NXTADD+1),A :LINE ADDRESS AND STORE IT 
LD HL, (PRSADD) 1GET THE PRESENT LINE ADDRESS 
LD A,H 1CHECK TO SEE IF THE VALUE 
OR L :IS ZERO WHICH INDICATES THE 
CP • 1 END OF THE BASIC PROGRAM 
JR Z,THRU :IF SO, GO TO THRU 
INC HL JMOVE OVER 
I NC HL 1TO TilE FI RST 
I NC HL 1CHARACTER OF THE 
INC HL JBASIC PROGRAM LINE 
CALL 2B7EH 1PUT LINE IN INPUT BUFFER 
LD HL,41£8H 1 POINT TO ADDRESS OF INPUT BUFF£! 

BUFF1 LD DE,BUFFER 1POINT TO SEARCH PROGRAM BUFFER 
XOR A : INITIALUE THE MATCH FLAG 
LD (MTCHFL) ,A :WITH A ZERD--NO MATCH 

BUFFNX LD A, (DE) 1GET NEXT CHARACTER FROM THE 
LD B,A 1SEARCH PROGRAM'S BUFFER 
XOR A 1AHO CHECK TO SEE IF IT IS 
CP B ;THE END OF BUFFER MARKER 
JR Z,MATCH 1 IF SO, GO 1'0 THE MATCH ROUTINE 

NXCHAR LD A, (HL ) 1GET NEXT CHAR FROM INPUT BUFFER 
CP • :IS THIS THE END OF THIS LINE? 
JR Z,NXTLIN ; IF SO , GO TO GET NEXT LINE 
INC HL 1 DOES THE CHARACTER FROM THE 
CP B 1 SEARCH BUFFER (B) MATCH THE 
JR Z, MATCH1 10NE FROM INPUT? IF SO GO 
LD A, (MTCHFL) 1HAVE WE PREVIOUSLY MATCHED 
CP I 1ANY CHARACTERS IN THIS LINE? 
JR Z,NXCHAR :IF NOT, GET THE NEXT CHAR 

Ltstmg 7 cont,ues 
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Lilting 1 contlnu.d 

71'41 
7F42 
71'44 
71'47 
7FU 
7F4A 
7F4D 

l8E1 
JEll 
32DF7F 
13 
l8EI 
2ADD7F 
18B5 

11111 JR 
11111 ltATCH1 LD 
11121 LD 
11131 INC 
11141 JR 
11151 NXTLIN LD 
11161 JR 
11171 r 

BUPP1 
A,1 
(MTCBFL) ,A 
DE 
BUFFNX 
RL, (NXTADD) 
NWLINE 

r IF SO, GO TO BUFF1 
rWIIEN THE FIRST CHAR !lATCHES 
r SET THE ltATCB FLAG AND 
r POINT TO THE NEXT CHARACTER 
1 AND GO TO BUF FNX 
1 TAitE THE VALUE OF THE NEXT 
rADDRESS AND GO 

This checks fOf' typographical 
Indiscretions and transposi­
tions. It you pass this check you 
should be In good shape. 

11181 r ROUTINE WHEN A COfiPLETE MATCH HAS BEElf FOUND 

When the program completes 
Ita run and returns the ready 
prompt, try a few searches on 
the Basic program that POKEd 
In the data. 

7P4F DD2ADB7F 
71'53 0023 
71'55 0023 
71'57 DD6EII 
7F5A DD661l 
71'50 COAFII' 
7f'U 3E21 
71'62 C02AI3 
71'65 21£841 
7f'68 C0752B 
71'6B 3EID 
7f'6D C02AI3 
7f'71 COUll 
7F73 f'£10 
7f'75 2803 
7F77 FEll 
7P79 CAAI7E 
7F7C f'E1B 
7F7E CAUlA 
7F81 18EO 
7F83 21CA7F 
7F86 Af' 
7f'87 329C41 
7F8A CDA728 
71'80 3EID 
71'8F C02AI3 
7F92 COUll 
71'95 FEll 
7f'97 CAAI7E 
71'9A FE1B 
7F9C CA191A 
71'91' 18f'1 
7f'A1 4f' 
7FB9 II 
7f'BA 45 
7f'C9 II 
7FCA 53 
7f'DA II 
7FOB 1111 
71'DD 1111 
7f'DF 1111 
7f'E1 1111 
7E96 

11191 I 
111111tATCH LD 
11111 INC 
11121 INC 
11131 LD 
11141 LD 
11151 CALL 
81161 LD 
11171 CALL 
11181 LD 
11191 CALL 
11211 LD 
11211 CALL 
11221 LOOP CALL 
11231 CP 
11241 JR 
11251 CP 
11261 JP 
11271 CP 
11281 JP 
11291 JR 
11311 THRU LD 
11311 XOR 
11321 LD 
11331 CALL 
11341 LD 
11351 CALL 
11361 THRUIN CALL 
11371 CP 
11381 JP 
11391 CP 
11411 JP 
11411 JR 
11421 MSSG1 DEFM 
11431 DEFB 
11441 MSSG2 DEFM 
11451 DEFB 
11461 MSSG3 DEFM 
11471 DEFB 
11481 PRSADD DEFW 
11491 NXTADD DEFW 
11511 MTCHFL DEFW 
11511 BUFFER DEFW 
11521 END 

IIIII TOTAL ERRORS 

IX, ( PRSADD) 
IX 
IX 
L, IIX+I) 
H, (IX+1) 
IFAFH 
A,32 
32AH 
HL,41EBH 
2B75H 
A,13 
32AH 
UH 
13 
I,NXTLIN 
1 
Z ,START 
27 
1,1Al!IB 
LOOP 
HL,KSSC3 
A 
(41!1CB) ,A 
28A7H 
A,ll 
32AB 
49H 
1 
:&, START 
27 
Z, 1Al!IH 
TBRUIN 
'OUTPUT TO 

• 

1 GET THE PRESENT ADDRESS 
rAND MOVE OVER TO THE 
rPROGRAM LINE NUMBER 
rGET THE LOW AND HIGH BYTES 
rOf' THE LINE NUMBER 
10UTPUT THE LINE NUMBER 
1GET A SPACE CHARACTER 
1 AND OUTPUT IT 
r POIN'l' TO THE INPUT BUFFER 
rOUTPUT THE LINE 
rGET A CARRIAGE RETURN 
rAND OUTPUT IT 
rGE'l' CHARACTER FROI'I ltEYBOARD 
1IS IT THE "ElfTER" ltEY? 
rIP SO, COII'I'IIIOB THE SBARCB 
1IS IT THE "BREAK" ltEY? 
1 IF SO, S'l'ART OVER 
riS IT SHirT UP ARROW? 
ri f' SO, JUI'lOJlJI TO BASIC 
1 If' NONE OP AIIOVE, TRY AGAIR 
1 POIN'l' TO ltESSAGE 3 
r•CHAMGB THE OOTPUT DEVICE TO 
1 •THE SCREER 
10UTPUT MESSAGE 3 
rGET A CARRIAGE RETURII 
lAND OUTPUT IT 
1GET A CHARACTER FROI'I KEYBOARD 
1IS IT THE "BRB.U:" ltEY? 
1 If' SO, START OVER 
1IS IT THE SHIFT UP ARR• W? 
1 If' SO, GO TO BASIC 
Ill' NONE OF ABOVE, TRY AGAIN 

PRINTER (Y/ N)? 1 r• ,. 
'ENTER STRING! I 

8 
'STRING NOT FOUND' 
I 

• I 
I 
I 
START-ll 

Assuming that works, save 
your Basic program on tape, and 
It's ready for serious use. 

Tlpe on Ualng the Utility 

Remember that In Basic only 
the first two letters are signifi­
cant. Suppose you want to Intro­
duce a new variable to hold the 
last value Input, and you want to 
call It Last. Search only fOf' LA, 
but bear In mind the program 
will also find a variable named 
Large. Remember, defining too 
large a search argument will 
cause you to miss conflicting 
variables that have the same 
first two letters. 

Watch out for embedded 
blanks. A search for: 

PRINT0660 
will not find: 

PRINT 

to POKE the machine language 
program Into memory. 

The first version (see Program 
Listing 2) Is the seme as the 
assembly program. With the 

other version you cannot use 
the printer and It's shorter (see 
Program Listing 3). 

In the first remartt and type the 
program. 

When you run the program, 
you first get a poor man's 
cyclical checksum of your data. 

You can search fOf' references 
to line numbers too. Suppose 
you plan to delete lines 1120 to 
1180 from your Basic program. 
Before you do so, you can quickly 
find out whether any GOTOs, 
GOSUBs or lf ... Thens reference 
these lines by searching for 11. 
Any reference will quickly show 
up. 

Try this utility to soothe your 
frustrations, and speed your 
way through your next Basic 
programming job. • 

11 ' MEMORY SitE • 32415 

With either version, set the 
memory size to the value shown 

21 ' LINES ll TO 111 00 THE CHECISUM DATA VALIDATION 
31 DEI'IIfr D, J 1 CHECJtSUM • I 
U F OR I • 1 TO 7 STEP 2 
51 READ D 
U Ir D • -1 TH!N 111 
71 CHtC.SUM • CHECIIUM + 0 • I 
II lltXT I 
91 COTO 41 
111 IF CHECISUM <> 116715 PltlNT "CHECISUII ERJIQR--JU:CHEO DATA ST 
ATEIII:IITS"• EIID 
111 PltiiiT "DATA C HEOSUII 01" 
121 ' LI NES lll TO U l POlE THE MCH IIIE LANCtJAG£ IIITO HIGH IIEito 
RY 
lll ltESTOat 
141 It • 32416 
lSI ltt:Ail D 
IU IF D • -1 TR£11 211 
171 POlE k,D 
111 I • I ,.. l 
Ul COTO 151 
211 ° LINE 211 I'OUS THE J UIIP ADDR ESS OF TH E "IIAIIE" COIIIIAIIO 
211 POl£ 167&),161 I POl£ 16784 , 126 
221 PRINT "FIIIISHED" 
2)1 DATA 21 5 ,211 
241 DATA l,l75,51 ,H6,64 ,JJ, l64,l27 , 215,167,41, 215 

251 DATA 7l , I.245,21S,Sl.l,241.254,1t , )2,S , U 
261 DATA l.SI.l56,U, U , ll,215 , Sl , l , 62,l4,215 
271 DATA U , I , )J,11t,U7 , 51,U6 , U,245,17S,SI , l56 
211 DATA U,2U,l67,U,24l,51,Ut,U,]),221,127 , 215 
2M DATA 1),1.254,U,41 . 17,254,1,)2 , 6,4l,21S 
lll DATA U.l . 24,2lt,11t,)5,21S,U,I,24o2l2,54 
lll DATA I,U,U,215,51,1,U , l5 , 21S,U , I , U 
321 DATA lU,U,)4,Z22,U7,U6,51,224,U7,lS, l 26 ,SI 
lll DATA 225,U7,U.224,Ul,l24 , 111,254 ,1,41,11t,42 
ltl DATA 222,U7,JS,)5,)5,)5,2U,U6,4),]),2)2 , 65 
)51 DATA 17,2li,U7,17Si 51,226,127,26,7l,l75 , 114 , 41 
)61 DATA ll.lM,254,1,U,Jl,l5,114,41 , t ,S I , Z26 
J71 DATA U7,254,1,41.241 , 24,225,U,l,SI,226 , U7 
lll DATA lt,24,224,42 . 224 1l27,24,171,22l ,U,222,l27 
ltl DATA 22l,JS , 221 . )5,2Jl,UI,I,22l,II2 , 1 , 2U , l75 
411 DATA 15,U.l2 . 215 , U.l , ll,2)2,65,215,117,4l 
Ul DATA U.ll.215.42 , l,215,7),1 , 254,1),41,Jll 
421 DAD 254,1 ,212,1U.lM,254,27,212,112 , 1o24o2l7 
411 DATA )),21S.l27,175,51,1SI,U,21S,U7,U,U ,Il 
441 DATA 21S,U.l,215 , 7),1,254 , 1,212,161,126 , 254 
451 DATA 27,212.112,1.24,2U,7t,IIS , I4,1t . IS,I4 
461 DATA )2 , U,7t,J2 . 1t,I2.7),71,14,U,I2 , l2 
471 DATA 41 , 1t,47 , 71,4l,U,I , U , 71,U,U , I2 
Ul DATA l2,U,U,I2,1) , 71,7l , SI,J2,J2,1 , 1l 
4H DATA 14,1Z .73,71,7l,)Z,71,79,1.,lZ,71,7t 
511 DATA IS, 71,61,1 ,-1 

Program Listing 2. Basic Program to POKE Search 
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lt ' S!T OO:IJI::U o lZ ~ TO 32485 
21 ' Ll ~l:S J l TO lll DO THE CHECKSUM DATA VALIDAT I ON 
31 O!.F lMT lJ,k : CHECaSUM • I 
41 F OR ~ • 1 TO 7 STEP 2 
51 READ D 
61 I P D • - 1 THEN 111 
71 C~ECII>VII • CiiECKStJII • D • K 
81 ~"EXT K 
91 COTO 41 
H I ll' CHECISVII <> 92158 PRI!n' •cHECKSUII ERROR--RECHECK DATA STA 
TaltNTS•r END 
l ll P RI!n' 0 DATA CHECK SUI! OK • 
l2f ' LI NES 131 TO 191 POKE THE !lAC HINE LJoNCUAGE lln'O HIGH IIEIIO 
RY 
! )I RESTORE 
141 K • 32489 
1 51 READ D 
161 IF D • - l TH EN 211 
171 POKE K,D 
lSI K • X + 1 
191 COTO lSI 
211 ' LINE 211 POKES Tt.£ JUII P I.DDRESS OF THE • NAil£ • COIIP\AND 
211 POKE 16783 ,2)) : ~(JH 1678 4 , 1 26 
2 21 PRIIIT 0 PINSIHED• 
231 DATA 21 5, 211, 1 ,62, 14 ,215 , 51 , 1,)),189, 1 27 , 215 
241 DATA 16 7 ,41, )),228,127,215 ,7),1,254,ll , 41 , 1 7 
251 DATA 25 4,8, 32,6,43 , 21 5 , 51.1 , 24 , 239, 119,)5 
261 DATA 21S,51,1, 24 ,23 2,5 4,1, 62.ll,215, 51 ,1 
27 1 DATA 62,15 , 215 , 51,1,42 , 16 4 , 64,34 , 222, 127 , 126 
281 DATA 51, 224 ,12~ ,35 ,1 26 , 51 , <25 , 1 27,42 ,2 24 ,1 27 ,1 . 
291 DATA 181,254,1 ,41, 119 ,4 2 , 222,127,35, 35 , 35,35 
3 01 DA TA 21 5 ,1 ~6,43,)) , <, 7 ,65 , 1 7,228,1 27, 17 5 , ~8, 2 26 
l il DATA 127, 26,71 ,1 "1~ , !84 , 41 , 3 1 ,1 26, 2S4,\i, 41 , 2 ~ 
3 21 DATA 35,la4,41 , 9 , S8, 11b, l 27,:'5 4 ,0, 48 , 2 48 , 2 4 
331 DATA 225,~2 ,1 , 51 , n6, 1 27, 10 , 24 , £24, 42,2 24 , J~J 
3<10 DATA 44 , 17&,22 1, 42, 222 , 1 27 , 22!, 3c;, }]l ,J5 , 221, 1! 0 
J Sil OATA 9 ,221 , 112,1, 2 1~ , 1 7 'J ,l5,f. 1 ,J 2 , 2t~ .4 2 , 3 
•-iC, DATA l 3 , 2 32 , E5 ,21 5 , 11 7 , 4), 62,!J,2115 ,4 2 ,3,215 
) Ji DATA 1 3 ,1 , 2 ~4 , 1 3 , 41 ,2 1 1, 2 54, !, 2Sl , 2Jl ,J 2f, 254 
lSI DATA 2 1 ,282 ,U2 , 1, 2 4, 237 , 33,211 S, I <7 , 2 ~ 5 , 167 , 40 
J9 11 DATA 62, ; ·· ,215, 42, ), 215,73 ,1, 25 4,1 , 202 , 23) 
<U DATA 1 26 , 25 4, 27 ,21 2 ,112,1 , 24,24 1 , C9, 78 , 84 ,69 
4!1 LATA R2 , 32,8 J , 84 , 82 , 7) , 78 , 71.58, 32 , 32 ,0 
42t DATA 0 J , ~4, 82 , 73 , 7 8,71 , 32 , 7 8 , 79, 84 , 32 , 70 
4) 1 DATA 7 9 , h 5 , 7 8 , 68,1 , - l 

Program Listing 3. Basic Version Without Print Option 

As ar ntrOduc•ory o'te• vov ca.,.,, POS 'Of 10 day5o 'or ort...- $25 00 • ,1>J r"'' 
sa• ~4 ed re:.Jrr" :he D s;:,e"e ard rT"3"' ,M 'Ot a 'tt' Jr 1 01 s.ef'IJ S60 00 • )( '"WJ Vy.'e' 
[)s•1l"e wt>ocn ca~ be bac• e<l cP 

10 day '' d Ot~e·•e w rr:anua S2c 
M l •er POS S60 
O· JL s· oa, sa• 

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: I 
$599.00 

FEATURES: 

* Friction feed 
* 15 cps. 120 wpm 
*Changeable daisy wheels 
* Parallel or serial interface 
*Compatible with R/S, Apple. etc. 

• SUNLOCK SYSTEMS 
4217 Carolina Ave. 
Richmond, Va. 23222 

AVVITIONAL PRINTER SPECIALS 
Ep~ on MX80 $449 Okidata ML80 $349 

80FT $529 ML8 2A $449 
MX100 $699 Ml83A $779 

WE WILL MEET OR BEAT ANY AVVERTISEV PRICE 

TO ORDER CALL TOLL FREE 800-368-9191 
In Virg inia call 804·321-9191 

We accept MasterCard, Visa and COOs 

'>01 I 1\ ARL ""h ~LPI'OR I 
IOOS ... hado,.. Run Orne 

I • l<l>nd. l l )3803 
(RI ]J 644 201R 
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UTILITY 

Eliminate bad saves and wasted time. 

Certify Your Cassettes 

K«~neth J. Bigelow two minutes later, the message can you prevent this? One way 
4117 55th AvenU6 Bad appears and the tape stops. Is to buy only certified cassettes. 
Bladensburg, MD 20710 Well, maybe the head is dirty. These tapes have been tested 

It has been a while since you and are guaranteed to contain no 
cleaned it. Out comes the head dropouts. Unfortunately, they ara After spending three days key- cleaner tape, the goo and the also expensive. The next choice 

ing in a new adventure pre> swabs. Then, your tape goes is top-of-the-line cassettes. 

gram, to protect It you CSAVE It back in and you CLOAD? again. These tapes are less expensive 

before NMing it. A long program Two minutes later Bad appears than certified tapes, and usually 

saves In half an hour. When you again and the tape stops. This contain no dropouts. However, 

come back, Ready Is prompting time, you decide the recording there Is no guarantee, and you 
and the computer awaits you. was bad, probably due to the dlr· can expect an occasional defect. 

With the program on tape you ty heads. So, you rewind the Two options are available to 

are protected. Right? Even if It tape and CSAVE the program you: buying the more expensive 

crashes, you haw taped it. Right? again. Another 30 minutes later tapes or tolerating the occasion-

Maybe. Before you power down or you rewind the tape, cross your al defective cassette. Neither 

run your program, you check the fingers and CLOAD? one more option Is particularly satisfying. 

recorded tape using CLOAD? to time. You say a prayer in com- Testing the tape before wasting 

play back the tape and compare It puter language and watch the time recording would solve the 
with what Is still In memory. screen anxiously. But no luck. problem, but what do we look 
That will tell you whether or not Two minutes later Bad appears for? The computer does the hard 
your program was correctly re- once more and there does not part. 
corded. If it's not, you'd better seem to be anything you can do 
CSAVE It all over before you turn about it. Cheddng the Tape 

off the machine-you don't Make a visual inspection. 

want to key it in by hand all over Tape Dropout Tum the takiH.Ip spool put the 

again! The problem Is "dropout" on blank leader and Inspect the 
If you already CLOAD? your the tape. A dropout is a spot tape surface. Reject any tape 

tapes right after recording that's where the magnetic medium is that Is 8Yensllghtly rough. Some 

a good start. So once again you thinner than necessary, or ab- of the 3-for~llar or 25c tapes 
type CLOAD? and knowing that sent altogether. That spot on might as well have been pol-
it will take just as long to check the tape can hold no data. In or- lshed by a knurllng tool and look 
the tape as to record It, you dlnary audio use, this spot more like alligator hide than r&-
leave to do something else for would go unnoticed. But the cording tape. The abrasive sur· 
another 30 minutes. But when pulses used by the TRS-80 are face will wear your tape heads 

you get back, the screen says very narrow and must occur in early. I buy these cassettes If 
Bad just above the Ready the right places. If one of those the housing Is screwed to-

prompt. A quick check of the pulses occurs right on the gather, well made, and If wheels 

recorder shows that the tape on- dropout It Ia not recorded. On guide the tape. I throw away the 
ly ran for two minutes before the playback. the computer spots tape and splice a saved program 
computer found a mistake on the missing pulse because It Into the empty housing. The 
the tape. You rewind the tape does not match the contents of tape Itself Is dreadful! 
and CLOAO? again. This time memory. At that point the When you have a smooth tape 
you watch while the computer CLOAD? operation stops, lndi· surface, let the computer hunt 
starts its check. Sure enough, eating a bad tape. for dropouts. The computer will 
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The Key Box 

Modell or Ill 
CasHtte Basic 

write a pattern of 1's onto the 
tape and then read them back. If 
you receive a non-1 pattern on 
playback, the tape had a drop. 
out at that spot. If only 1's read 
back the tape is OK. 

To understand how this worial, 

let's lake a look at the format of 
data on the tape. Figure 1 shows 
how It W<ll"t(s. The cassette output 
routine generates a sarles of 

clock pulses and tapes them. One 
such clock pulse Ia generated 
every two milliseconds (one milli-
second 1s equal to .au second). 

The pause is leftfordatapulaes. lf 
a 1~ Is recorded, a data pulse 
appears halfway between the 
pulses. If a (}.bit is recorded, no 
pulse appears between pulses. 
Therefore, If we record an alk>ne 
pattern, the tape places a pulse 
every milUsecond. The tape speed 
In audio recorders Is standardized 
at 17/8 Inches per MCOnd. The 
computer will pulse at intervals of 
.001875 Inch. 

Since Basic Is too slow for 
such operations, read and write 
routines must be In machine 
language. But having the main 
part of the program In Basic 
facilitates entry and running. 
Also, with Basic we can enter 
the program without a lot of 

POKEs, T-Bug, EDTASM or any 
other utility programs and get 
back and forth between Basic 
and the machine language aut>-
routines with the USA function. 

Wrttlng the Program 

Now write the Basic program 
to generate the required 
machine language subroutines 





COMPUTER BOOKS FOR 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 tor 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 oHer 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 lor the New Pocket Computers, art new programs us•ng 
tremendous power of TRS-80 PC-2 Sharp PC·t500 LCD graph•cs . 
pr1nter plotter graph1cs useful busrness an<J home software rnctudes 99 
comp•ete type -and-run programs tearn full range of expanded BASIC 
128 pages S7 95 

Pocket Computer Programming M1de EISy, fast new easy read-and 
learn way to Qurckty understand the BASIC programmrng language how 
to make TRS-80 PC-IIPC-2 Sharp PC 1211 PC 1500 & Casro FX·702P 
computers work tor you t28 pages S8 95 

101 Pocket Computer Progr•mmtng Tips & Trtcks , secrets hrnts short 
cuts technrgues trom a master programmer rncludes 101 ready· to run 
programs tor TRS-80 PC· I and PC-2 and Sharp PC t211 and PC t !:100 
t 28 pages S7 95 

50 Progr1ms in BASIC lor Home. School & Office. useful ready to run 
software tor PC 1 PC-2/PC 12tt PC 1500 96 pages S9 95 

50 MORE Progr1ms In BASIC lor Home, School & Office. !lOok of tested 
software lor PC-1 / PC-2/PC t211/PC t500 96 pages S9 95 

Murder In The Manston and Other Computer Adventures , mystery space 
adventure games 24 programs tor PC 1/PC-2/ PC t2tt/PC-1500 96 
pages S6 95 

35 PracttCII Programs lor the Casto Pocket Computer ' ~"'' I' re C1 

run software'' rnt f X 'P '' """' \ S8 95 

Atari 400/800 Computers 
101 ATARI Computer Programming Trps & Trtcks. rearn by dornq rn 
structron hrnts secrets shortcuts technrgues to• Atar 400 c~nd 800 
computers rnctudes t01 ready to run programs t?8 pages S8 95 

31 New ATARI Computer Programs lor Home. School & Olfrce. pract Cil 

type and run software tor Atarr 400 and 800 95 pages SB 95 

Timex 1 000/Sinclair ZX-81 
101 TIMEX 1000/ Smclarr ZX-81 Programmmg Trps & Tucks secrets 
h•nts shor1cu ts earn Oy oorng rnstruct•on technrQues tor the LX 8t 
MrcroAce and T•mex 1000 computers •nctuaes 10t rec~Oy to run pro 
grams 128 pages S7 95 

37 TIMEX tOOO/ Srnclllrr ZX-81 Computer Programs lor Home School & 
Offtce practrcal type ana run software tor ZX 8t • :nex tOOO and 
MrcroAce 95 pages SB 95 

TRS-80 Color Computer 
Color Computer Graphtcs comptele gurde loaded wrth mstructron how to 
make the most of TRS 80 Color Compurer vrdeo graphrcs. many complete 
programs t28pages $9.95 

The Color Computer Songbook. 40 tavorrte pop lolk ctassrcal seasonal 
songs arranged tor play on TRS 80 Color Computer type-and-run musrc 
programs 96 pages $7.95 
101 Color Computer Programmrng Tips & Tricks. learn Oy dorng rnstruc· 
Irons hrnts secrets. technrQues rnsrghls tor TRS 80 Color Computer 
tncludes t 0 t programs t28 pages $7 95 

:iS Color Computer Progr1ms lor Home. School & Offtce, praclrca ready 
to run software cotortu graph•cs lor TRS 80 Color Compuler 128 
pages S9 95 

55 MORE Color Computer Programs lor Home, School & Office handy 
companron volume packeO wrth drtferen1 useful type and-run software 
corortu graph,cs tor TRS-80 Color Computer tt2 pages S9 95 

My Bunons Are Blue and Other Love Potms from the Digital Heart of An 
Electronrc Computer lor poetry lovers computer tans a hrgh tech 
classrc b6 heclftwarmrng poems wrrtten by a TRS 80 Color Computer 95 
pages $4 95 

Apple Computer 
101 APPLE Computer Programming Ttps & Tricks , secrets hrnts rn­
s•ghts t01 ready to ·run proQrams tor Apple 11 t28 paQes $8.95 

33 New APPLE Computer Programs lor Home. Schoof & Olllce, practical 
I ;pe a110 run soil ware for Apple II 95 pages $8 95 

Program Worksheets 

lable ts ol handy prtnted forms make wn tmg BASIC software 
easy <Hid tun Customtzed lor computer systems. or use the 
l.ntver~al form good tor any BASIC computer 40-sheet pads 

Color Computer BASIC Coding Form 
Pocket Computer BASIC Cochng Form 
APPLE Computer BASIC Coding Form 
TIMEX/ Sinclarr BASIC Coding Form 
IBM Personal Computer Codtng Form 
ATARI Computer BASIC Coding Form 
Universal BASIC Coding Form 

$2.95 
$2.95 
$2.95 
$2.95 
$2 .95 
$2 95 
S2 95 

Order direct from this ad. Send check . money order. or MasterCard or VISA account number and expiration date. Include Sl 
shipping for each item ordered up to a maximum of $3. Or write for our free catalog. Mail to: 

ARCsoft Publishers 
-

Poet Office Box 132 L 
Woodaboro, M•ryl•nd 21798 

(301) 663-4444 
Customers want•nQ •~rma•l send S• pOstage per ttem ordereo Fore•gn customer' pay 1n U S dollars Maryland res•dents add 5"- sales ta• Sorry no COD .... a 
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when run. The program should 
run whether the system Is Level 
II Basic, Model Ill Basic or Disk 
Basic. The machine language 
portions should be relocatable; 
the computer decides where to 
put them as well as the Basic 
program. This eliminates POKE 
commands, because we don't 
know where to POKE either sub­
routine. These are character 
strings and VARPTR finds them. 
This works with the Model I or 
the Model Ill, using Level II or 
Model ill Basic. 

For Disk Basic to work, a DE· 
FUSR statement must replace 
the POKE statements. The USR 
call must also be modified. 
Either way, when character 
strings hold the subroutines an 
version of Basic can place them 
into a memory location. This 
protects the Basic operation, 
whether you have reserved 
memory during initialization or 
not. Both subroutines automati· 
cally land in the reserved string 
space to be retrieved by the 
VARPTR function. 

Listing 1 shows t he final 
Basic program. In this program 
lines 10 and 20 contain the data 
(In decimal form) which gener· 
ate the write and read sub­
routines. Lines 30 and 40 read 
these data lists and convert 
them Into character strings W$ 
and R$. 

Lines 50 and 60 ask whether 
the computer Is to write or to 
read from the tape. Then they 
set M$ equal to the selected 
subroutine. M$ will be the char· 
acter string executed as a sub­
routine. 

In line 70 VARPTR locates M$ 
In memory and sets the USR 
pointer to that address. VARP· 
TR returns a memory address 
related to the variable name the 
VARPTR argument uses. With 
string variables, the VARPTR 
returns an address containing 

the length of the string. The next 
two addresses contain the 
string address itself in memory. 
Therefore, VARPTR locates the 
subroutine in memory and we 
can POKE Its address into the 
USR pointer (locations 16526 
and 16527). 

Line 80 Indicates on screen 
that the computer accepted In· 
put and begins the required sub­
routine. The message is dlf· 
ferent for read and write; you 
can tell at a glance what the 
machine Is doing. 

Line 90 executes the USR call. 
The Radio Shack manual sug· 
gests a command like X = 
USR(O). However, any other com­
mand that can specify a func· 
tlon works as well. The Print key 
Is easier to hit than X =. 
Besides, who needs to define 
another variable at this stage? 

Line 100 closes the program 
loop. Execution repeats from 
line 50. Both subroutines stop 
any time you hit either Shift key. 
You can regain control without 
resetting. This permits you to 
stop checking a bad tape and 
start over. 

Subroutine. 

The Basic program provides 
the necessary man-machine in· 
terface and calls the appro­
priate machine-language sub­
routine. The machine-language 
subroutines prepare and check 
the tape. You need not enter 
these subroutines along with 
the Basic program. Part of the 
Basic program generates and 
stores these subroutines. Only 
the Basic program need be en· 
tered and run. The subroutine 
assembly listings explain how 
they work. 

The write subroutine (see List· 
lng 2) contains 20 bytes. After 
turning on the recorder and re­
cording the leader and sync 
byte, the subroutine enters a 

:1:=====-lm-S~===~~is----------~l 

CLOCK 
PULSE 

r-, 
I I 

I 

I I 
L_J 

DATA 
PULSE 

(PRE SENT IF 1 , 
ABSENT IF 0 ) 

Fig. 1. The data format for TRS-80 tapes 

.-SH List of Advertisers on Page 451 

CLOCK 
PULSE 

9 GREAT NEW PROGRAMS FROM 

Single SOURCE SolutionTM 
~-------RIMS - R- 11•-tory Ma-tS,.-1795.00 

RIMS, a Rental Inventory Mo~m<rnt System os • fully automated 5Y<Iom de 
stgM'd to meet the Meds of th« 1ypaal T11M Renul Bustnen RJMS will uve the 
a vtT&ge bus.ness over S4 (X)() per year RIMS rracks each Item in your ttme rvntAI 
tnwntory. es ~•D as malnta\mng performance and 1ncome recordJ RIMS can be 
used to operate the computer iUo a cuh rvg.stea RIMS has extensrw enor ch«kmg 
capab~htltS RIMS automattcaUy calculatu de'pOJAts. nme out pnnts rental rece•pt 
on renta l a nd return . a!kxa.-s Instant mqurry wuo current u.tu.t of an nem. reports 
datfy. monthly. yearly 1ncome expemes. cashflow. producltS state-ments for cusc 
omen wtlh term rentals , produces mvmtcxy l.br.ls a nd robdcx c.-ds. uMS a warn· 
>ng hom to a~rt you to potenMI probWm• and much more Mod•l lll 

2 - FPSSTM FINANCIAL P ACKAGE FOR SERVICE STATION ONLY 1349.50 
FPSSTM ,. a complete ltnoncllll and bool<keeptng PKitage for RotA~~ PetrOleum 

S.rw::o SultJon> FPSS •• wnnen 1n M!Crooolt .... c ' for the T118-a Model Ill 
FPSSTM. ~Whic:h Includes a 90 page dot&~l.d Uwr • Manual. oflon _..,hzcd OC · 

counang modu~• ta.lormade for t~ retail petroleum 1ndu>ay FPSSTM Is menu 
dnven. kHPS wack o( e&eh sale . purc:ha~ . ch.vge and coUecbon ol a M.TV~Ct slat· 
.on. ""'uh dalty , ""'eekty. monthly or a nnual re.pon.s at d-w user's command lnven 
IOC'y connol "espec~'ty deta1\ed a~tng for dct1lrm1ntng g.drw leo"-• Com· 
mrsskms to emp loVft• ca n be lr~ad """''" r""'o commasi.K)ft rates wrup 

3 --- ---------- FORMGENTM2.70NLY I Z49 .95 
F-™ 2.7 15 a .aphishcated ocreen and form generolor whoch., tllreo MP· 

araMiy ~ modulo• 9IYft uwn the aboloty to c:r .. te lhetr own forms or set up eaov 
menu dtrven lnputJ fOf standardaed forms Compl.ute d calcui.tlOns rna~ be m 
eluded as part ol tho form output, bated on the mput data Screen layout variable 
array '-ngths. ftekt ~es . prompt me5Wgft form prv1Ung potdiOM a nd vanab&cs 
used may aB l:w modd10d w•hout broak1ng th• p<ogram Users wve lime and very 
~ttle momory d uKd becauK most thmgs ate done as part of wbtounnos F- . 
... TM 2 . 7 has twen uwd 1n ove< 100 Beta tell s•tes 1n \lOT)/ -rful applocauons 
Wlth lmprf$$1\le rnult.s 

4 ------------CCMS ESnMAnNG SYSTEM 1499.95 
The CCMS Eetl .. llllt s,.e- ,. a comprohon.,v• con..,IJC!Jon cost cslimat· 

lng system wrtnen by a contradcwJ programmer for contractors CCNS ... tallc.J .. rhe 
contractor's Language wuh wwral nwnu dnven flits Tlw key ts the systems cost 
code. ~hKh references the un1t pnct:s t~abli5hed earber and organizes the ut1~t« 
1nto diVIsiOns modoled oftn tho undocm •v"em adopted by the AlA, AGCA and 
CSII. Models I and II and Compiler &s.c 

5 ---------......;..----T115Fl.OwTM 1. 1 O NLY II49 .50 
TllSfl-m 1.1 Is a hydraulic model based upon tho populot Hordy·Crtm 

mll:thod of p1pe nct\lr'Ofk anelytrt By teUang the pr()!J'am cma1n system parameterS 
such., tho ~ngth diameter and type of ptpes T11SFI-TM calculates hood vatu .. 
up to 150- JUnctiOfU and tho flows through 150 system elements W•h1n tht 
150 tySO<m elements TRSflowTM c.n handle 10 pump .. nd 10 fixed heed cone!~ 
aons TRSFiow TM allov.• tho syum dnognated to ..:curwly determont pump and 
P'P< •- on any dtsn'ed netwo<l< T11SF1-™. works w1th level II lleelc on 

6 
TllSDOS. _.:.;.;..:...:...:..:.. __________ BUSINESS MU..n -PACX 199.9S 

BUSINESS NUL n -PACX blonds four 1mpottant buslneos functoons Yin for• · 
Ctilifl9 (arithmeuc avg, rcgreUK>n anaJ~m. expotennal trnoothnlSJ , future-s 

7 

ano!ysis) . doterm1nes the economlt: order quanoty, UFO or FIFO Inventory 
a nalysls. and a cache of gen•ral butrnclil uhLhti TMH ubbucs mclude Pnang Met 
c.handiH tolKh~t: a desued profit margalll a perpetual calendM. Iulur« vafut ol• 
prest~nt sum. pt~Hnt value of a future sum, an amonaa110n ~duk! Modet Ill . 

4BI<byt"' one disk PEJlSONAL ACCOUNTER TM 2.4 ONLY 159.95 
Pereoeel Aceounter TM 1.4 ts an easy to use pr09am for kHPtng track of OM 

or more MP*retc accounts and enab1n the uwr to su- the cunent balance, search 
for chedt antnes b\. 5P«d1C datu. months Of year ean up total monthly t:xpet\dl 
tuu~s or check when a ce.naln accounr w.as pad A pnnted copy ol ab checking ac 
count rllportJ mey be cwder~ Pe:reoa.l Acc.CMinter TM 2 .4 ts very ca~ to uw 
and comes w.1th a refftence manual 

8 - --------- ------- IIISPLAN 169.96 
IIISPia• TM " a program lor making bu~neu plans and p<ojo<ctoon• Wtth 

BISPia• TM you ar·e ~ through saeen prompts to llnl~r d••• concftntng your 

9 

busmess plans You c• n ente-r at•matu ol a bu.11neu P'~ ttwt you are consxi· 
enng and p<oduce projectiOns of poten~l earn1ngo Ill $Pia. TM ....U ~lp you 
asStis (u\a nctog requttcments . loan payoH rates \eng1h of rime before return on an ­
vntm~nt and proht pocentlil Uuma tllS ca n tx pro,e<ted u p to fiw yrars and 
dumped from screen to line pnnrer BISPien TM IS menu drtven and ndudcs a 
rtl4nu.al A"•'~bt. 1n 16K for the Modt"ll w1th a more ,,uen.slVe versk>n an Models II 
andfll 

--- ------ DISMON - A•l•t,..acdw 01-•bler 149 .95 
NO\I. you ca n control the ent1re d.:.wnemblmg proc~u th rough DISMON. an In 

terkh'-'e dtsajwm~r Code u!SKi~' .n maddie memOf) and c4n be used to d~' 
"'mble program> 1n o.th~r h19h 0< low momory Modek I 0< Ill 16Kbytes "'th 
cas.wne 48 Kb\.:1es wtlh dtsk 

.-458 

r--------------~ I Oe.lr S.ngle SOURCE SolutOO<l + I 
Ptu se en1 e1 my oroer tOf tne to \oWing proora.ms ~~your spec1~ 10~ O•scoun1 r1te 
thrOIJllll 1982 I Clrolo pt01fll01(11 ortlorod 1 2 3 • 5 a 7 • i I 

I NAME I 
AOOAESS 

I CITY-- STATE ZIP I 
I PHONE ( ___ ) I 

Make cll«k or money oroer ~yal>lt 10 S1ng1t SOURCE SolutOO<l 

I 
tC.hlor.w ,..,oentu0<161'o) Pos1ageano Hanclhngaoo S2 00 C 0 0 ;oao St !>0 I 
TOTAl AM OU NT ENClOSED S ---::--,----c:-::---:--,-.,....---:---- --

1 S11tsi1Ctlon Gulf~ntNd ., Yrrur Ill only l1<k"' 10 D1y1 • Oulor Inquiries lnrllod I 
lll~t1to41y to Srngle SOURCE SolutiOn 

L 
2699Ciayton Ao Concoro CA94~ 19 orcall t •1 Si ~0202 J 

--------------
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AT LAST! 
A PROFESSOW... JOURNAL FOR El'(;Jf\EERS 

SCIF.NTISTS MATl·EMATIOANS & STATI5nOANS USI~ 
HICROCOMPl.JTERS. 

PLLG NTO­
ACCESSI 

The journal of Microcomputer Appfications 
for 

• numerical analysis 
• math modeling 
• statistical analysis 

• computerized design 
• process simu'ation 
• report generation 

The articles in ACCESS are written by work ing 
f!ngineers and scientists who share their knowledge of 
how to make pro<lJctive use of microcomputers with 
you. Your subscription to ACCESS will make your 
microcomputer more useful in all areas where 
engineers and scientists use microcomputers. And you,l 
even find ways to use your computer you hadn't 
thought of. The articles in ACCESS are written with 
you in mind and are aimed at helping you tum your 
microcomput~r into the most productive tool possible. 
Sip ~ ~ be a charter subscriber. join the other 
engineers and scientists who make ACCESS their 
source of inforrration on microcomputer applications. 
Charter rates are 6 issues for $16. (Canada & Mexico 
$20. Other $32~ Fill out the coupon below TOOAY. 
Send check, money order, purchase order, or use your 
VISA or MASTER CARD. 

llSip me up. $16 0 enclosed 0 BDI me 0 BRI ,.. 155 
CorJ"4)any Charge VISA 0 MC I 
Exp 0 Send Wf1)r:ie,.......,fSiU=e~hef=ri~$ ... 3r---
N~ & a&ress.~r--------------------------­
City Sute and 

MaD to ACCESS PO Box 12847 Research Trian~e Parte, 
NC m09 Published by l..EDS Publishing Co., Inc:. 

Looking for a Spelling Checker? 
Get more than just a spelling checker - get 

HeX&PeLL Z "' 
the EVERYTHING checker 

Hexagon Systems tS proua to announce another tust '" teX1 checkmg - an everythmg 
checker He• spetl 2 checks no1 o<ily OICitOnaty wO<OS. but learns ana checks cooes. IO<· 
muLae am1 numoers wnten are so essential tn many convneraaJ ano techn~ oocuments 
Wnn Hex.SPe• 2 you ceftne wnat c;n.ara~ers make up a WOfd then reach Hexspell the new 

woras tl neeos to cneck your text Thts aovance<J system Dutkls on the un1que features of 
tne Ofogonal He-spell (the Just TRS-80 spelkng checker) HexspeN 2 leatures a one·step on· 
teracltve process. a word hst tnal adapts •tseft to your word usage. a 2S 000 word 1011Lal 
WOfd hst and more tf\an tnree years ot researcl'l and expenence ~ • 

Htuptll 2 upgtldtltt <ttis1tttd .. ,. ... Ill Htuptll Vtrs. 1 - ~ 
S351rom Htllglft Systtrns 0t your -ttst duiet_ 

He.spetl requ~res a TRS·BO Moo I or MOO Ill wrln 2 Orrves ano 48K US $99 

•- He" A.I&--""N P.o . Bo• 3117, station,. 
., • ..... """""~ Vancouvet, B.C. Canada VIC 2N2 .... ~v~ ~e~~s Telephone (1104) &12-7&48 tt.Y 'W1f 'W1f I -y Mlcronet 70235,1376 

...-46 

270 • 80 Micro, December 1982 

loop which writes hex FF {a pat· 
tern of eight 1 bits with their 
clock pulses) to the tape and 
then examines the Shift keys. If 
no Shift key is pressed the loop 
repeats from WCERT1 in the list· 
ing. This loop will cont inue in· 

20 of the Basic program from 18 
to 21 . 

T•t Rell•blllty lndlclltors 

We want assurance that the 
program is reading correct data 
from tape. A question mark for 

~~Read and write 
routines 
must be 

in machine language." 

definitely. The Shift key termin· 
ates the subroutine by turning 
off the recorder and returning to 
the Basic program. 

When the Basic program re­
appears, it prints the digit 0 in 
response to the Print statement 
in line 90. It returns to line 50. 
Since line 50 starts with a CLS 
command, the zero will disap· 
pear, as soon as it is displayed 
and may even be invisible. 

In the Model I TRS-80, the 
ROM routine CASSON turns on 
the recorder. If your system in· 
eludes the expansion interface 
and you have two recorders, you 
may wish to preselect the re­
corder. Entering CASSON at ad· 
dress ·0215H can avoid switch· 
ing recorders. Change the sec· 
ond data element in line 10 of 
the Basic program from 18 to 21 . 
The rest of the program remains 
unchanged. 

In Modell II Basic, CASSON is 
unnecessary. The CSHOUT rou· 
tine writes the leader and sync 
byte to the tape, and turns on 
the recorder. However, the call 
to CASSON can remain. The 
Model Ill ROM essentially ig· 
nores such calls anyway. The 
only instructions executed by 
the Modell II are XOR A followed 
by RET. Leaving the call to 
CASSON In place allows the 
subroutine to run directly on the 
Model I {Level II Basic) or the 
Model Ill {Model Ill Basic). 

Listing 3 shows the read sub­
routlne-RCERT. It Is longer 
than the write routine {36 bytes) 
because it has to do more. 
CASSON turns on the recorder . 
Again, systems Including two 
recorders may change the entry 
address to 0215H, by changing 
the second data element In line 

every wrong byte should show 
how good the tape is. In RCERT 
the HL reg ister pair acts as a 
screen pointer and keeps the ? 
code in register C. 

Once the registers have been 
initialized, RCERT calls CSHIN 
in ROM. The leader code of the 
internal subrouti ne synchro­
nizes to the clock pulses and 
checks for the sync code record· 
ed earlier by CSHOUT. The com· 
puter will different iate clock 
pulses from data pulses, and 
know where bytes end and be· 
gin. In the Model Ill , as with 
CSHOUT, CSHIN also activates 
the recorder. 

The next step is to read and 
check data from the tape. Re­
gardless of the tape's condition, 
it helps to verify that data was 
really transmitting from the 
tape. Since the TRS.SO normally 
uses the blinking asterisk in the 
upper right corner we can use 
the same method. There will be 
no end-of-line codes on the tape 
to bl ink the asteris k auto· 
matically, so let's blink It every 
64 bytes for a nice steady 
display. Register B will be the 
counter and a DJNZ Instruction 
will end the loop. 

Now CSIN, the ROM routine, 
will read a byte from tape. If it Is 
really hex FF we skip the error 
display code and go to RCERT3 
in the listing. If another pattern 
than FF is recovered from tape 
the error code wi ll signal. A 
question mark occurs at the 
location the HL register pair 
designates. Then L Is lncre· 
mented to advance the pointer 
to the next spot. This allows a 
maximum of 256 question maf1(s 
(four lines). We could have more, 
but If the tape Is bad you will know 



by now. If the question marks ex­
ceed screen memory, they will 
overwrite regular memory and 
destroy all the Basic pointers and 
vector addresses. To avoid prob­
lems restrict the number of ques­
tion marks. 

Stopping the Program 

At RCERT3 the subroutine 
looks at the shift keys. As with 
WCERT, this stops the program 
any time the computer reads 
data from the tape. However, 
WCERT can stop whether or not 
the tape Is moving. RCERT can 
only stop after a byte reads from 
tape. While the tape is moving 
there will be no problem. Once 
the tape stops RCERT will look 
for another byte until it gets one. 
It will check the shift keys again. 

In the absence of a Shift, the 
DJNZ instruction is performed. 
Normally, this causes a branch 
back to RCERT2 which reads an­
other byte. This loop repeats until 
64 bytes (correct or not) are r&­
ceived from the tape. At that point 
the OJ NZ falls through and the 
call to Blink will be executed. 
This ROM routine causes the 
rlghthand asterisk to blink on or 
ott every 64 bytes. At 500 baud, 
this is about once a second. 
After the asterisk switches, a JA 
instruction returns the program 
to RCEAT1, which reloads regis· 

and type Run. "(W)RITE OR 
(R)EAD?" will appear. Load a 
tape and advance it past the 
blank leader. Press Play and 
Record. Now, type W (Enter). 
The display will change to 
"Press 'Shift' To Stop." A C-60 
takes about 30 minutes to load. 

A Shift terminates the sub­
routine and displays the original 
message: "('v\')RITE OR (R)EAD?" 
Tum the cassette OYef and ad­
vance the tape to the end of the 
blank leader. Place the tape back 
in the recorder, press Play and 
Record, and once more type W 
(Enter) Into the computer. Repeat 
the process to record the test pat· 
tern on side two. 

Shift ends the subroutine and 
returns to the Basic program. 
Return the tape to side one, load 
it and press Play and type R 
(Enter) into the computer. The 
computer displays " Reading" , 

and the recorder starts. At the 
sync byte asterisks appear. The 
right hand asterisk blinks at 
about a on&-per-second rate in· 
dicating that the computer is 
reading data. (The Model Ill 
blinks at Its own rate.) 

As long as the data is correct 
(All 1's, or hex FF's), the dis­
olay will not change. If the 
display is blank except for the 
top line, the tape Is good. If a 
pulse is missing, a question 

111f a pulse 
is missing, 

a question mark 
will appear 

on the screen." 

ter B before reading the next 
byte from the tape. This restarts 
the sequence. 

The Blink routine Is absent in 
the Model Ill. CSIN blinks the 
asterisk. This is why the asterisk 
blinks regularly on the Model Ill. 
As with CASSON, a call to Blink 
will do no harm. In fact, this loca· 
tlon in the Model Ill consists of a 
JR to the same XOR A, RET S&­

quence which replaces CASSON. 

T•tlng 

To use the program, key it in 

.- See List o f Advertisers on Page 451 

mark appears as indicated by a 
zero bit recovered from tape up 
to a maximum of four lines of 
question marks. 

Leader Problema 

The first few seconds of the 
leader (composed of all O's to in· 
sert the clock pulses) and the 
sync byte (hex A5) prevent 
checking this part of the tape as 
closely as the relit. Neverthe­
less, this code allows the com­
puter to synchronize itself, byte 
for byte, with the data coming 

MASTER ELECTRONICS, INC. 
•rRS.80 is a trademark of Tandy 

IN: Model ll 's 
Model Ill's 

ALL· PRINTERS 
} AND- MORE!! 

~~:!:'~;(,:;:;·<':=·:--:=.· · · ==~-:!:!:-~~F,:IP.II!I~T~H ~ :~~SN ~W: 

TE XAS CALL COLLECT 5121689·5536 

MASTER ELECTRONICS. INC. 
154 NORTH 5th 

RAYMONDVILLE. TX 78580 
v' 14 6 

"Oh No, 
It's going to take 

hours to make all 

those changes!" 

Don ' t let th1s happen to you too! 

Order your Editor NOW before you forget . This is one 
utility you CAn 't do without . A must for beginner or 
AdvAnced Buic progrAmmers Alike . 
Now type A whole screen full of progrAm lines At A time. 
Move the cursor to any position on the screen And mAke 
chAnges u often u needed just by t y p ing over 01n exist· 
ing line. 
Control Keys 01llow you to insert or delete char01cters, whi· 
le cOIIV1\ilnds do such things u adding or deleting lines , or 
scroll ing the scrHn displAy . 
Renumber command renumbers 0111 program lines plus All 
references to progrAm lines . 

EDIT V1.3 Mod Ill T01pe . . 
EDIT V2.0 Mod Ill Disk on T01pe 
EDIT V2 .0 Mod Ill Disk on Disk 

ifCS SOFTWARE 

19 .95 
21.95 
24 .95 

~ I& lmel Driu, Ln~i•c. II . J. , 01150 ~ 
..... Ttl. 201 391-1211 ~ 
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••••••••••••••••••••• "- OMNITlK COMPUTliS INTliNA TIONAL, INC. "-
"- 1300 MAIN STilET TEWKSIUIY, MASS "-
"- 617-851-4580 • • • • s.idt-COfODA D.lhy Wheel l'rtnter •... ........ 519.00 • 
• VertNd• 5.15" D.L .. ..... ................ 15.00 • 
• 1611( lAM IKJTS . .•........ . ......•....• ... 1).00 • 
• Oldd.lt.t Mkrollne 10 . ............... .... . )09.00 • 

Oldd.lt.t Ml"ollne 11A ... ... .... . ....... .. 419.00 
• Oldd.IU Mkrollne IJA .... . ..... ... . .. .... 649.00 • 
• I.M.C. IL(; Monitor ...... . . .. . .. .. ........ 89.00 • 
• lpson MX·IO fT .. . ...... .. .............. 509.00 • 
• lpson MX·100 . ....... .. ... ..... .. .. ... . 619.00 • 
• bdlo Shack MIU w/4811( .... .. .. .... . . . . . .. 179.00 • 
• bdlo Shack MIU w/4811( And 1 40T * • 
• 1649.00 ...... .... And RSU1 ........ .. 1719.00 • 

"- 40 trAck ec:-y drive Power ~y "-
"- wtdl CASe •..••• ••• ..• ••• ••.••• •• .•• .. 1 79.00 • 

T o\ndon drives wttll Power Supply And c.se 
• 40 trAck llnale heo\d .. . ................. 149.00 • 
• duAl hud ....... .... . .... ... ... . ))9.00 • 
• 10 trAck slnsle hud ............ .... ... . 199.00 • 
• duAl hud ... . . ................. . )99.00 • 
"- 5.15" POW8 Supply And cue ... . ........ .... )9.00 "-
"- I" Power Supply And c.se .... . . ............. 99.00 "-
"- CENTIONKS 7J9I'rlnter ...... ....... ... ... 469.00 • 

"- Omnltek Computen lntem.ttlon.l Inc. "-
~ TRS-80 Is a reg. trademark of Tandy Corp. : 
.,. Prkes o\re for ... 1 order only n1MS1 Check, 
"- -y order, MMterurd Mel VIM Accepted. "-
"- J .0.1. Tewlllbury·frelsht utra. Mo\a resldelltudd "-
"- 5% 1A1es tax. Wrtte for Jill CATALOG. ..-1t5. ••••••••••••••••••••• 

ELECTRONIC NOTEBOOK 

A totally new concept •n \mall ~ale mtOfmat ton manaaement tOt the TRS-80 ( R) LOG •s an 
assembl:;- li neuaee ut•hty wh•ch ftlls the gap be1ween ted echtor\ and dati base m anaeers to 
prov•de a true free for m tnfOfmahon stOta&e and retr1evat s:;-stem w1th unheard-Of ease of 
ooeratton 

LOG CM O creates on a foun~ned d1skeHe a LOG file from l to 170 pages kmg, each page 
conta1n1ng 1 full scrrrn of •nfQf mat.on Pages are access~d •nd•..,•dually 01 sequent tally, as,, 
thumbma: throu&h a rxx>k lnformahon •s added, updated. Of delrted from each paa:e tn free 
form D; an 1nteeral curSOf"-onented text echlor ( ach diskette becomes a separateorgan•zed 
nocebook to use and re -use as yoo please 

Insert. Oelrte. Tab. Cl~ar. and full cursor oos•t •on•n& are supported. as wel l as bhnkmg cursor 
and auto-repeat All tunct10ns o~rale w•th the ease ot a s1ngle keysl rc>ae mclud•ng Global 
Search Output to pnnter IS pro~o~•de<l LOG can even oe iKCe<iSed from BASIC Without loss ot 
program 

Why. when you own a computer. do you st•11 keep recOtds b)l hand' Throw away your pencil 
and paper' Use your computer as you never dream~ o f ~fore• 

Moe~ I 
Moe~ Ill 

32 or 48J< 
32 or 48K 

S44 95 
S49 95 

(m •n•mum syst~m 32K. 2 dtsk drrves.. 
DOS 2.3 ( I) or 1 3 (Ill) reQuore<l) 

Wnte or Call for further tnfor fll<lt iOn 

KSoh 
318 Lakes~~ Ot~ve 
Brandon. MS 39042 

(TRS-80 IS a trademark ot Tandy CorPQfat•on) 

272 • 80 Micro, December 1982 

(upoercose only) 
(uPoetcase / kM'e-rcase) 

(60 1) 992·2239 

MasterC~ro and lbsa ac.cec>ted 
MS R~s• Oents pay 5"' sales ta• 
We pay sh•pp.ng and handl•na 

..-331 

in . Otherwise timing errors 
creep in and cause apparent 
fau lts where none exist. 

If a few question marks begin 
the tape you need not discard 
the entire tape. Mechanical 
damage at one end or the other 
is common enough. To save the 
rest, note where the last ques· 
tion mark appears and delete 
that segment. Splice the re­
maining tape to the plast ic 
leader. Usually, you wil l not lose 
more than 6 to 12 inches. 

One to four question marks at 
the end, just as the plastic lead· 
er moves under the playback 
head, is usually caused by the 
last incomplete byte recorded 
previously, and noise generated 
at crossover. There is no cure for 
such difficulties; simply make 
sure you have enough tape to 
record your program. 

Splicing 

You can locate a single fault 
by pressing Shift as the question 
mark appears to stop the tape. 
Then delete the section and 
splice the ends together. (The 
splice desynchronlzes the tape 
and appears as a defect. Always 
play the entire tape to determine 
the bad spots. If repair is worth It, 
locate the bad spot or you will 
have to re-record the entire tape 
to check the remainder.) 

If multiple faults punctuate 

1 ' CASSETTE TAPE CERTIPY PROCRAJ(. 
2 'WRITTDI BY lEliNETH J. BIGELOW. 
3 • 

the entire tape, clean the heads 
and pinch roller of your recorder. 
Dirty heads make even the best 
tape produce garbage. A lso 
check playback volume. This is 
rather touchy with TRS.SO's. The 
Model Ill needs a higher play· 
back volume than the Model I. If 
your results are no better with 
clean heads and correct vol· 
umes, discard the tape. 

Sld•tepplng the Pltfalla 

The certify program on the 
Model I TRS.SO is simple and 
straightforward. Be sure to re­

cord the program before you 
turn off the machine. The higher 
playback volume required by the 
Model Ill depends on clean 
heads and a good recorder even 
more than the Model I. 

The tape can be written at 1500 
baud, but playback is something 
else. If an error occurs and a ques­
tion mark appears, the computer 
can lose synchronization with the 
recorded data. If this happens the 
slight extra time lag between 
bytes will foul up the playback 
timing lor the rest of the tape. As 
a result, the computer will treat 
the entire tape as defective, 
even If it actually had only one 
bad spot which minor surgery 
could easily remove. 

It takes th irty minutes to read 
or write each side of a C-60 cas· 
sette, whether the rate Is 500 or 

4 'IfiLL RUN ON AllY TRS- 81 USING LEVEL 2 OR IOODEL 3 BASIC. 
5 'NUST BE NODIFIED POR DISC BASIC . 
6 
8 ' DATA FOR IIRITE SUBROUTI NE. 

' ' ll DATA 215,18, 2 ,2t5 ,l35,2 ,62,25 5 , 215 , lll , 2, 58 , 128,56,183 , U, 2 4 5 
, 195,248, 1 
17 • 
l8 'DATA FOR READ SUBROUTINE . 
19 ' 
21 DATA 21 5 ,18 ,2, 33, I ,61 ,1, ,63 , 215 , lSI, 2 ,6 , 6 4 , 215 , S3 , 2, 25 4 , 2 SS , 4 
1 , 2,11 3 , 44 , 58,128, 56, 1 83,194, 248 ,1,1 6 ,238, 21 5, 44 , 2, 2 4 ,231 
27 • 
28 'PUT SUBROUTI NES INTO KEMORY AS CHARACTER STRI NGS. 
29 ' 
31 CLEAR1 51111$•" 1 PORI • 1 T021 1 R!!ADIII W$•li$+CHRS ( II) 1 NEXT 
41 R$•• • 1 FORI•l T036: R!N>R1 R$•R$+CHR$ ( R) t NEXT: RESTORE 
4 7 • 
48 ' CET FUNCTION FROII USER. 
u• 
51 CLS : INPUT' (N ) RITE OR (R) EAD' 1AS:N$•ll$1 IPA$•'li'TBEN71 
U II$•RS 1 I PAS<> "R"THEN51 
66' 
67 ' AT THIS POINT, N$ CONTAINS THE ACTUAL SUBROUTINE TO BE RUN . 
68 ' VARPTR IS USED TO PIHD IT AND SET THE USR POINTER. 
n' 
71 POK£16526 ,PE!Jt (VARPTR (N$) +1 ) I POK£16~27 ,PEEl (VARPTR( II$ ) +2 ) 
81 CLS:IPAS•"li'THENPRINT' PRESS 'SBIPT ' TO STOP. ' ELSE PRINT" READI 
we . • 
8 7 • 
8 8 'EXECUTE THE SELECTED SUBROUTINE . 
n' 
91 PRIHTUSR( I ) 
91 • 
98 'APTER TERII INATING SUBROUTINE, AS~ FOR NEll COIIIIAND . ,. 
111 COTO 51 

Program Listing 1 



1500 baud. 500 baud helps en· 
sure greater reliability when run­
ning this program. 

you use, keep the program to 
run whenever your computer Ia 
Idle. It might just as well be 
testing tapes. • Regardless of which machine 

llrl 
a orr. 
IZ12 
u 1*. 
I:IU 
0 '!'API. 
1217 
l/lmiC IT'I'I. 

UYS A'l' 

UllJIS '1'0 

1111 
IJIC ~•a•. 
1111 CDl:ll:l 
DIUI. 
IHl CDI71:1 
I • STMC. 1"' lin 

M PA'I'TSIII. 
1111 CDUU 
'1'0 TAPS . 
1111 ]AIIll 
11ns. 

IIIII 17 
USIID? 
IIIP :IIP5 
IAT LOOP. 
1111 Clrlll 
r AIKl azrv~tll. 

11111 10ITS _,.IIOOTI- P0a TAPS ClaTin I'IIOGUII. 
11111 1ftiS JIOOTIM II ~lasi.T aJILOCAT--.. . 
111211 
IIlli 1 
H 14 I 1 ALL CASAT!I IIAimL IJIC IIOOTIIIZII AilE II - I 
HUI 1 
lllU CMOPP 100 llrll 1 nJU UCO.O 

11171 CASIOII 100 

11111 CSOU'1' liQII 

11191 CSIIOIJ 'f 100 

11211 ' 

12121 

1:1, .. 

12171 

rrvu UCOia) 

rdiTS (A) T 

rdlft LUliE 

==~~= :'!'0 rz•INATI:, '1'1118 ROU'I'IIIB CB!CitS "1'111 SHIP'!' 

11:131 rADDilUS lUll. JP PaiSSID, '!'Ill ROUTIIII U'l' 

11:141 riiASIC. 
11:151' 
u:1n 

11n1 wcU'I' 

11211 

IUH MCU'I'1 

IIlii 

lll11 

11):11 

IIlli 

11341 

lll51 ' 

CALL 

CALL 

LD 

CALL 

LD 

01 

Jl 

JP 

I 

CAS lOll 

CSIIOIJT 

A,lrn 

aclUT 

A,(lllll) 

" 
I ,IICU'I'1 

CASorP 

1 DONIT S'I'IUIT 

rST~ I!COI 

rdi'I'I! LIADI 

r USE ALL 1'1 

1IF IIOT, aD 

1111 lll'l ..0 
IIIII TCWAL IIIJIOU 

Program Ll:stlng 2 

Hlll IDAD -IIOU'I'ID POl '!'AI'S tal'l'ln I'IIOGUII. 
11111 rftiS IIOU'l'ID II a'l'Iam.T IILOCA'l'AIU. 
Hl:ll r 
IIlli 1 

IIUI rALL CASAT!I IIAimLIJIC IIOOTIMII IUIII II - · 
UUI r 

llPI Hue cuorr 100 llrh r "1'01111 ..COMI u orr. 
1:112 11171 CAS- 100 IUZI I 'l'Oml J11C0m .. a.. 
122C Hlll ILx• 100 1:12CI riLIM IIGII'l' Al"l''allli. 
12)5 tiUI CSII 100 l:ll51 riiL\DAI~ ,_ 'l'API. 
IU' 11:111 CSIII 100 IUU riiL\D IIIADU 
/lYMe ·~. 

11211 I 
1111 11:121 OliC 'DOJIIIT ft~ 
I liC ADOa&SII. 
1111 CD121:1 11231 RCII'l' CALL CAl lOll rft~ 'l'API . 

1113 21UlD IU41 
DIO LI• 5. 

LD IL,lDIIII rtourr '1'0 VI 

1114 IUP 11251 LD c, '?' rPUPAII OUI 
B"riOII IIAU. 
1111 CDt612 11261 CALL CIHIII JIIAU' POl IT 
·1c an-1. 
1111 .... 11271 RCBIIT1 LD a,u rBLIIIII IVUT 
u anu. 

UID CDl51:1 11:111 RCU'I'2 CALL CSIII riiAD A IT'l'l 

1111 rur 11:191 cr ,,,. rll 1'1' ALL 1 
'I? 
1112 2112 IIlii Jl I,IICDTl rir 10, r1• 

1114 71 IIlli LD (IL) ,C riP 110'1", rat 
ft OUT 
1115 2C Ill :II IIIC L rA OOiiftlOI 
IIAU. 
HU lA .. ll IIlli ICII'l'l LD A,!llllll ,~ roa II 
I" lilT . 
lilt 17 I Uti oa A ,_, 
lilA C2PIIl 11351 JP III,CASorr riP 10, OOI'l' 

HlD 11111 IUU DJIII IIC&II!':I rDnA'l' LOOf 
"'1'1 ... 

lllr CD:ICU 11371 CALL ILIM riLl• Aftlll 
1811. 
IU2 1117 IIlii Jl ICII'I'l rUPU'I' 1-
PIII'l'IILY. 

lllH 1 .... ..... _, 
IIIII ~AL IIIIJIOU 

Program Ll:stlng 3 

... s.. L/11 of AdWrrlur• on Pttge 451 

A powerful 
data base manager. 

DabWrlter can be used 
wtth your word processor or by 

Itself as a complete stand-alone 
system for managing textual and 

numeric data. 

Use for order tracking, client billing, 
expense recordkeeplng, operational 

reporting wHh totols and subtotals, form 
letter production to a large list or a sublet, 
mailing list maintenance and other business 
and pet'IOOOI applicattons. Data-Writer's ease 
ot use appeals to secretaries. 

• Data Entry program to create your data bose or odd 
records to on existing data bose It has error checking leo· 
tures and supports both fixed and IIOI'ioble length fieldS 

• Moch1ne-1anguoge File Editor lets you edit your data 
bose w ithout on independent INOI'd processor 01. if 
you prefer. use your own word proc8SSOf (Electric Pencil. 
Lazy Writer. N&Nsc;ript or Scripsit) to create and edit 
your data bose. 

• Field Manager that lets you odd. delete. re-order or op· 
pend fields and merge or split data bases. 

• Interactive. double-precision Moth program that 
processes up to 20 equations of up to 255 characters 
using numbers you enter and your data base field labels 
It includes on in·memory scratch pod to store temporary 
I/O lues 

• Two-level Sort that enables you to sort on any field. wrth· 
out hov1ng previouSly designated it as a key 

• Marling Lobel program that ollow5 you to print multiple 
labels from one to fou across and to insert a frxed mes· 
sage on 9\leiV label. 

• Moch1ne·languoge Form Letter processor that a llOws 
you to insert data from your data bose into a form letter 
01 contract. Store the text f01 use later 

• Report Generot01 fOf columnar tabulations w ith auto­
matic headings. pagination. totals and subtotals. and 
sophisticated formatting control 

• Powerful Select·lf command that lets vou define a subset 
of your data bose. With Select-If and Sort. you con c reate 
dozens of new data bases for specific purposes. 

• StatistiCal check on vovr data bose to locate data 
entry errors. Slots dso reports maximum entered data 
length fOf each defined field. a tremendous aid when 
designing a report 

• Dala·Wr!W II both POW8fful and easy to Ule. "Why 
holn1 someoue done this befofel" 

For the ms-ao Wrede~ 1/111 ( 481<. 2 disk dnves. IOWier case re­
QUired) AIIOiloble from SOftware Options, 1Q RectOf Street. 
New York. NY 1CXXl6. 212-785-8285 Toll-free order line: 
800-221-1624. Price: 5145 (plus S3 P9f Ofder shippng and 
handling). New York State residents odd soles tax. Visa/ 
Mastercard accepted. 
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/OHPUT£6 
a &ubmiaT'JI of Worldwide Data Sv•temslnc. 

SPECIAL .-27 

Dual Drive Model ill 
CUSTOM BUlL T 

* M321 
$1795.00 

* ~lodc l 321 ...... · • • v~~· 
Two SI S 40 Track Drive 

FEATURES 

DOS PLUS 3.4 OperatingSystem 
Winchester Exl)ans1on ·option 

Gold Plated Edge Cards 
Fully Socketed Drive Controlle r 

Switching Power Supply 
~ystem Dust Cover 

Expansion Capabilitie' 
90 Day Warranty 

or 
I Year Warranty Available 

P 31 Green Phosphor CRT 

\1odel 322 . . ... $2295.00 
Two DIS 40 Track Drives 

l\1 ode1324 .. ..... $2595.00 
Two DIS &0 T rack Drives 

~1odel 325 . ...... $3995.00 
One TM602 Winchester & 
One SI S 40 Track Drive 

Model326 ...... $4495.00 
One TM603 Winchester & 
One DIS 80 Track Drive 

. $89.00 

All customized Model III s:r_stems from Computex now 
include at no extra charge DOSPLUS 3.4. A Computex 
customized system staru out as a basic Model lli, 32K 
RA~1 is added to increase the storage to 48K. Add to thL~ our 
Model II1 drive controller with Winchester expansron 
option and the appropriate Tandon or MPI disk drives per 
your requiremt>nts. The system is then tested vigorously 
for 48 hours to assure you of peak performance when the 
'Y~tem arrives at you r doorstep. 

COMPLETE MODEL III 
DRIVE KITS 

MODEL III INTERNAL 
COMMUNICATIONS BOARD 

NEW! 

Complete Model III D1sk Drive Kits include the Computex drive 
cootroller with capabilitw1 of Wmchuter drive ezpannon. 
\'irtually everything you will need to install d1sk drives in your 
Model III is included - We even include one of the most popular 
DOS systems available. DOS PLUS 3.4 . 

M3DKO Drive Kit with 1 Smgle Sided 40 Track Drive 
S lq.') llO 

~13DKI Drivt> Kit with 2 Single Sided 40 Track Drives 
~GUll 00 

M3DK2 Drive Kit with 2 Double sided 40 Track Drives 
S!J'JS. JO 

M3DK4 Drive Kit wit.h 2 Double Sided 80 Track Drives 
SIISO.OO 

Model In Disk Drive Kit Less Dr"!Ve s & uv;:, 

SPECIAL $249.95 

The newe1t addtticm to the Computex line of Modell/! add em l«t1 
" our M3C81 Commumcaticm~ board complete with RS232 and 
DIRECT CONNECT MODEM. The /cit can be tu.pp/Ud in either 
total kit form or !11 a partiaUy auembled unit. Th.e part-iaU11_ 
anembled unit unlv require• in1tallaticm of th.e mtegrated 
nrn~tll, aU other compcmentl hove been inrtaUed and te1te<l. The 
M3C81 mountl m the 1ame location a1 th.e Radio Shack RS:l32 
board and in1taU1 easily in leu than one hour. 

FEATURES 
•300 to 19,200 Baud RS232• 

•300 Baud FuU Duplu Operation• 
• Uses FSK Modulation Te<:hniques• 

• Supports Originate or Answer !\lodes• 
• Will Operate DTE or DCE Equipment• 

M~Bl· l P .C.B. & Manual 
M Bl -2 Assembled & Tested RS232 
M B1-3 Complete IGt 
M B 1-4 ParttaUy Assembled IGt . 

. m-95 . 9.95 .s 29.95 

. $169.95 

Our qu.alified techmciam are available fM" technical qve1110111 at 
17131 488·8022 evllrJI d4y from 4:00 to 5:00 PM CST 

P' II& lanaon 5.25" DisK DRIVEs 

• Single or Double Density Operation• 
•3 5 ms Tr&ck to Track Access Time• 

•48 Hr. Burn in with Pre/ Post 'festin~ 
• Compatible with TRS801>. Zenrth. ffi • 

disk drives from Computex are fully 
tested for Radtal Head Ali.gnment, Track 0 
Switch, Spe"d. lnst&nt&neous Speed 
Variation ISV, Azimuth, then verified for 
data storage integrity, reliability and 
systems r<!mp~tibility. 

MPI Tan don Dc&cr iption Price 

8 51 TMI00- 1 Si~e Sided 40 Tr-ack 521 9.9~ 
8 52 Tl\1100·2 Dou le Sided 40 'tnck $299.95 
891 TMI00-3 Sin~e Sided 80 Track $299.95 
892 TMIOO·~ Dou le Sided 80 Tr ack S399.95 

Power S upply and Case .... . . $49.95 

SPECIAL $249.95 
40 Track Single Sided Disk Drive 

Power Supply & Case 



INTRODUCING THE 

PROMETHEUS5 

6.3M Byte External $1395.00 
WINCHESTER FOR THE MODEL fll Complete 

That's Right! Now you can have over 5M Bytes of formatted 
data storage ( Options are available to increase from 5 to over 30 
M Bytes) by s imply plugging the Prometheus 5 into the 1/0 
connector on your Mode l III . 

Developed by Computex in conjunction with leading engineers 
in t he Aerospace Industry, the Promethe us 5 offers quality and 
reliabi.lity using the latest advancements in technology . For 
example; The Winchester drive used in the system is from 
Tandon Magnetics, (the leading manufacturer of disk drives), 
The Wincheste.r controller provides CRC generation I checkin!l' 
and error code correction circuitry. t he fu lly regulated power 
supply has current and overvoltage protection as well as EMI and 
transient filtering on the input line. 

The Prometheus 5 is operated by DOS PLUS 4.0, the leading 
Winchester Operating System from Micro Systems Software, 
and provides capabilities not yet thought of in most other DOS 
systems. 

So--U you're considering mass storage for your Model Ill, 
Consider the Prometheus 5 for quality , reliability, and excellence 
in mass storage periphe rals. 

Call or Write for brochure ILIId picture 
describing the all new 

PROMETHEUS 5 
AVAJLABLE EXCLUSIVELY FROM COMPUTEX 

INTERFACE EXPANSION KITS 
FOR TRS80 COMPUTERS 

The MDX Series Interface Expansion Boards provide a wide 
range of features for the TRSBO® Computers. Bare boards or 
complete kits are available for t he MDX·2 (Model I Expansion 
I/F and the MDX -3 Model JII Expansion I/F) which will allow 
you to upgrade your system by assembling only those sections or 
features that you need whe n you need them. P .C. Boards are 
silkscreened and soldermasked for ease in assembly and the 
assembly I user's manual supplied with each kit includes 
theoretical operati.on as we ll as step by step assembly and 
installation instructions. 

MD.X-2 1\todel l Expansion 1/ F KJt . . .. .... . . . ....... . . S269.95 
RS232 Serial I/F Kit .. . .. . . .. . .. .. .. . .. .. . . 24 .95 
RAM Expansion Kit (less RAM) . . . . .. . . . . . . . . .. . . . . . . . 17 .95 
Disk Controller Kit . . . .. . .. .. . .. .. .. .. . 31.95 
Hardware & Socket Kit . . . .. .. .. . . . . . . . . .. .. .. . . . . . . . 29.95 
Power Supply Kit . . . . . . . . . . . . . 29.95 

MOX-3 Model Ul Exp&nslon I / F .. . . .. ... . .... . ...... S259.9a 
Disk Controller Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 .95 
RS232 Serial I/ F Kit . . . . .. . . . . . . . . . . .. .. . .. . . .. ...... 79 .95 
P hone Modem Kit . . . . . . . . ... .. . . ....... . . 39.95 

Addjtional Kits Available · Call For Quotes 

SUPER SAVERS FROM COMPUTEX 
PRINTERS 

C ILoh 8510 Prowriter I Parallel . . . 
C Itoh 8510 P rowriter I Serial . 
C ltoh 1550 P rowriter II Parallel. .... . . 
C ltoh 1550 Prowriter II Serial . ... .. . . . . .. . 
C Itoh F I 0-40cps Parallel . . . . . . . . 
C ltoh F 10·40cps Serial . . . . . . . . . . . .. . ... . 
C ltoh Fl0-40cps IEEE488 
Smith Corona TP-1 . . . 

\tnDF:MS 300 BA UD 

$549.00 
. . 695.00 

. 750.00 

. ... 850.00 
1550.00 
1650.00 

,1650.00 
. 650.00 

Novation CAT Acoustic 800 Baud Ans/ Org . . . . . . . S/40.00 
Novation DCAT Ans/ Org D.C. .. . . . . .. . . . . ... . . . . . . . 175.00 
Novation Auto CAT Auto Ans/ Org D.C. . . . . . . . . . . 215.00 
UDS103 OALP Ans/ Org D .C ... .... . .. . ........ 175.00 
UDS103 JLP Auto Ans/ Org D.C ... .. . .... . .. .. 209.00 
Lexicon LEX II Acoustic Ans/ Org .. . . 135.00 

FURNITURE b11 DATil DECKS 
AU furniture features mar and scratch resistant laminated 

tops, fully adjustable heights, easy assembly, moulded edges, 
with finishes avai.lable in either Oak or Putty. 
Call or write for a free full color brochure that truly shows the 
beauty of the Data Deck line of computer furn iture. 

Universal Printer Stand 27 • t6 . . . . . . . . . . . . $11 5 .00 
36 • 30 Basic Work Station . . .. . . . . . . . . .. . . .. . . . . . .. I 55. 00 
48 • 30 Basic Work Station .. .. . .. . .. .. . . .. .. . .. . .. 178. 00 
60 • 30 Basic Work Stat ion . . . .... . . . ... . . ...... . . . . . .. 195.00 
Upper Shelf Assembly for 36 • 30 Desk . . . . . . . . . . . . . 85.00 
Upper Shelf Assembly for 48 • 30 Desk . . . . .... . ........ 95.00 
Upper Shelf Assembly for 60 • 30 Desk .. . . .. . . ... 109.00 
Disk Drive Module for 48 or 60 Desk .. .. .. .. .. .. .. .. 66.00 
Lower Shelf Assembly for 36 Desk . . . . . . . . . . . .. . . 66.00 

PL01TERS 

Watanabe'WX4671 . . . . . . . . . . . . . S/195.00 

MEDIA • ACCESSORIES • BOOKS 

Verbatim 525-01 S .S . D.O. . . . . . . . . . . $26.95 
Plast ic Library Box 5t . . . . . . . ... . . . . . .... . . . . . . . . ... 2.60 
T RSBO Disk & Other Mysteries . . . . . . . . 19.95 
Microsoft Basic Decoded . . . . . . . . . . . . . . . . . . .. %4.95 
The Custom TRS80 & Other Mysteries . . . . . . . . U.95 
Basic Faster & Better .. .. .. . . . . .. .. . . 24.95 
Model I or Model Ill Joyst icks . . ... . . . .. ... . !9. 95 

SOF'IWARE 

DOSPLUS3.4 .. . .. . . . . . ... ..... . S/19.00 
Starfighter A.I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .!14.95 
The Eliminator A .I. . .. .. .. . . .. . .. . . . 21.95 
Z Chess A.I. . ........... .. .... .. .... . ....... .. .. 24.95 
Stones of Sisyphus A .I . ....... . . ......... .. . .. ... 24.95 
Escape from Tra.am A.I. .. ... . . .. . . .. . . . .. .. ... . 17.95 
Planetoids A.I. .. ... ..... ...... . .. .... ... .. ...... 17. 95 
Sky Wa rrior A.I. .. .. ...... . .... . ... . ... . .. . .... . . . 17. 95 
Missi.leAttackA.l. . .. ...... ... .. ... .. .... . . 17.95 
Space i ntrudersA.I. ... . . .. . ...... ...... ...... i 7.9'5 
Showdown A.!. . . . . . . . .. . . .. .. .. . .. . .. .. . . 1'!. 95 
Combat A.l. . . . .. .. .. .. . . .. . .. . .. .. . .. 17. 95 
Amored Patrol A .!. . . . . . . . . . . . . . . . . . . . . . . . . 21. 95 
Maxi Manager A .!. . . . . . . .. . .. .. .. .. .. 129. 95 
Maxi Cras A.!. . .. .. .. .. .. . .. .. .. .. .. .. . .. .. .. 89. 95 

C l toh Mod<'l Ill P rinter . 
Orive Extender 
2 Ori vl' Cahle 
4 Drive Cable 

r A JJI. f .'S 
29.95 
12.95 
29. 95 
39. 95 

lf you' re considering a mM, Apple ill, or Model 16 computer for your business needs, consider 
the NorthStar ADVANTAGE ·We t hink you'll be surprised ! Why? Simple. The NorthStar 
ADVANTAGE offers far more capability than any of the aforementioned systems. For example; 
The NorthStar ADVANTAGE features hig h resolution graphics. Full CP/M support. 64K RAM 
(upgradeable), 720K Bytes disk storage, t ried and proven software . and the capability of growing 
wit h your needs. Optional interfaces are available that will allow you to run 8 or 16 bit software 
or upgrade to a multiuser system by simple adding NorthNet . Perhaps the most incredible part 
is t he price · $3595.00 (less than you'll pay to upgr ade a Model Ill to the same capabilities). 

So if your t ired of playing games, or you need a se r ious system for your business. contact Fred 
!Iaskin at (713)488-4215 for fu rther informat ion and a demonstration of the NorthStar 
.'\OVANTAGE 

e e e e e e~e e e e e e m• I 
PI "7.7./.F.D! 

'I 

???e? ?. 
. ? 

'. ,, . 

' 
/OHPUT£(5 

a subsidiary of World Wide Dota Sv1tenu Inc. 

17321 El Dorado Blvd. 
Webster, Texas 77598 

SEE OUR AD ON PAGE 383 (713)488-8022 ..-27 

CAU, OR WRITE FOR NEW CATALOG 

Here'• Bow To Order 

P)1(!71e tmitJTI welcomed with VISA, MC, or 
American Erpreu. Net 30 Ternu available 
to well rated D&B finm, Univertitiea, and 
Government Organizatiolu. Sfn"'"'V, COD 
order• are limited to S/00.00. Prict1 quoted 
IW not include 1hi71Ping, are available mail 
order <mlv. and are valid d11ring tile month 
of publication. Price• are nLbject to change 
wihtout not ice. TRS80, Modell, & Modell!! 
are regilt~~red tnukmark8 of Radio Shack a 
Tandv Corporation. 



TUTORIAL 

Learn position and chain sorts. 

Another Sort of Sort 

Karl L. Townsend 
103 Knollwood Drive 
Lansdale, PA 19448 

Sorting plays a large role In 
programming data base 

flies such as mailing or tele­
phone lists. With few exceptions 
most data base applications re­
quire data sorting acCOfdlng to 
some prearranged plan. 

1 Joe 6 
2 Sam 9 
3 Andy 2 
4 Ted 10 
5 Mac 8 
6 Bill 3 
7 AI 1 
8 Fred 5 
9 Lou 

10 Ed 

Fig. 1 

11 Rlll1 POSSOJtT/ Ytl 
111 POR I • 1 TO 11 

Most of us started using the 
bubble sort because It Is so sim­
ple and quick to program. As we 
learned more about program­
ming and realized the bubble 
sort's lack of speed and Its Inef­
ficiency, we moved on to other 
methods such as the Shell, and 
the Heap Sort. 

Most sorts move data from lo­
cation to location as the sort 
progresses. This very movement 
of data carried to an extreme 
makes the bubble sort so poor. 

If you do much relocating or 
exchanging string data, t he 
TR~ Is likely to go Into "mum­
ble mode" while clearing Its 
head. The TRS-80 locks up 
everything while It rearranges 
the string space and rids Itself 
of unnecessary strings. You can 
reduce these effects by c learing 
additional string space or by us-

1 11 READ A$(1) 'READS IN TEST IWIES FRCII DATA LIST 
121 NEXT I 
211 POR I • 1 TO 11 
211 C(l) • 1 ' PRESETS POSITION COUitr ARRAY TO ALL ONES 
221 NEXT I 
23 1 POR I • 18 TO 2 STEP -1 'START SORT 
2 41 POit J • I - 1 TO 1 STEP -1 
lSI IP AS ( I ) • > AS (J ) TI!I!N C(l) • C(l) + 1 ELSE C(J) • C(J) + 1 
261 NEXT J 
2 71 NEXT I ' DiD SORT 
911 FOR I • 1 TO 11 
911 LPRlNT I , A$ (1), C( J ) 
921 NEXT I 
931 LPRINT 
1111 DATA JOE, SM, AHOY, TED, MAC , BILL , AL, FRED, LOU, EO 

Program Listing 1 
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lng the VARPTR Instruct ion for 
your exchanges. But why move 
the data at all? 

How about a method of sort­
Ing without moving data out of 
Its assigned storage location? 
This solves the string clearing 
problem, and also avoids exces­
sive writing and rewriting of 
data flies. Position sorting and 
chaining may be for you. 

Po.ltlon SorUn; 

To start, we will experiment 
with a few routines to look at a 
list of data elements and record 
their relative positions in a file, In 
this case, an array. Program List­
Ing 1 shows a short program to 
do just this. The program con· 
sists of three parts. The first sec· 
tlon, lines 100-120, reads names 
to be sorted into the AS array. 

Since we are not going to 
move the original data, we must 
keep track of our sort. Array C(x) 

1 AI 
2 Andy 

3 Bill 
4 Ed 

5 Fred 
& Joe 
7 Lou 
8 Mac 
g Sam 

10 Ted 

Fig. 2 

accepts and stores the numer· 
leal position of records once 
they are sorted. This array, the 
same size as our data array, has 
a storage position to match 
each data Item In the main 
storage array. Lines 200-220 
preset th is position array to all 
ones, preparing It for the sort. 

Lines 230-270 contain the 
sort. The test sort Is set up to ar· 
range data in ascending order. 
As the sort progresses, each 
data item Is compared against 
each of the others. Size, as used 
here, means relat ive alphabetic 
position. For example, B Is larg­
er than A, and Fred is larger than 
Andy. If a given data item is 
larger than the one against 
which it is being compared, the 
sort adds a one to its equivalent 
posit ion in the C array. This 
process Is called Incrementing. 
Larger items are Incremented in 
the C array more often than 
smaller Items. The largest data 
Item Is incremented every time It 
Is compared; the smallest, never 
Incremented, remains a one. 

Lines 900-930 form a simple 
print routine enabling us to see 
the results of our labors. If you 
have no printer, change al l 
LPRINT instructions to Print to 
show output on the screen. 

Type In the program In Listing 
1. Figure 1 shows the result of 
our sort. Column one lists the 



consecutive positions of the 
data In the arrays. Column two 

lists data as read from the data 
statement. But take a look at 
column three. These numbers In 
sequence from 1 through 10 In· 
dlcate the sorted position of 
their aaaoclated data elements. 
If we read through the array 
baaed on the sequence shown 
In column three, we are reading 
the data In ascending order. We 
have kept our promise; the orig­
Inal data Is unchanged In posi­
tion or order. 

We can now print the data In 
sorted order. Add the following 
linea to your original program. 

1150 FOR I • 1 TO 10 "PRINT DATA IN 
ASCENDING ORDER 

8110 FOR J • 1 TO 10 
870 IF qJ) • I THEN LPRINT 1. AS(!) 
8110 NEXT J 
8110 NEXT I 

As the program runs, you will 
again see the output In Fig. 1. 
However, Immediately following 
It Ia the list of names printed In 
ascending order (see Fig. 2). 

This print routine Is a rather 
poor one. Although the large 
amount of time Ia not obvious 
with this small file, the pro­
cedure Is very slow on a larger 
one. If you analyze the nested 
loops, you will see that the en­
tire list of 10 Items Is read each 
time one Item Is printed. The 

computer searches for a match 
In the C array for each print. This 
can be speeded by Jumping out 
of the Inner loop as soon as a 

print Ia completed, but on the 
average, the computer reads 
half of the entries for each print. 
To print a file of 10,000 data 
Items would require about 
500,000 reads. We need a better 
way to print or a different sort. 

Chaining 

Chaining lets us jump from 

1 Joe II 8 
2 Sam II 4 

3 Andy 2 8 
4 Ted 10 0 
5 Mac 8 2 
II Bill 3 10 
7 Al 1 3 
II F...:! 5 1 

II Lou 5 
10 Ed 4 8 

Fig. 3 

one record to the next higher Insert a dummy record which 
one as we print without exten- will always be first. In this case, 
slve searching. We only need to use the name AAA since no nor-
read each record once to print lt. mal English word will sort be-
Add the following statements to tore lt. 
your program: Change Joe In line 1000 to AAA, 

leaving the rest of the names as 
eoox.o they are. Now Nn again. 
1110 FOR I • 10TO 1 STEP-1 Figure 4 shows the result. 
820 FORJ •10T01STEP.1 

830 IF~) • ITHENJqJJ • X: X • J AAA Is the first record; Its chain· 
11«1 NEXT J lng number (seven) leads right to 
eel) NEXT I AI. Trace the chaining numbers 

Also, change line 910 to: 
and you will step through the en-
tire file, ending with Ted and a 

1110 LPRINT I, A$(1). C(l). X(l) 
zero to Indicate end of file. 

To print the names In se-

Delete linea 950-990. Now run. quence from this chaining lnfor· 
matlon add the following tines 

Figure 3 shows the result. The to your program: 
first three columna remain the 
same; a fourth column depicts 1150 T • X(1) 

the X array containing the chain· 8110 FOR I • 1 TO 8 

lng Information. The numeral 3 
870 LPRINT I, AS(T) 

8110 T • X(T) 
beside Al'a name says that the 8110 NEXT I 

next record (Andy) Ia found In ar· 
ray position 3. At this location, On running again, you will see 
column four says to go to post· the same data, followed by the 
tlon six where we find Bill. If you file printed In ascending order. 
trace each link of the chain, you let's review the additions we 
will arrive at Ted. A zero In the just made. Line 950 takes the 
chaining column Indicates the chaining Information from the 
end of the file. dummy record and saves It In var· 

It appears that we can now tableT. Line 960 begins the print 
step through the file from record loop. Note that tt only goes from 
to record In ascending order 1 to 9 as we do not want to print 
without any exchanges. We still the dummy record. Line 970 Is the 
have a problem, however: How print line. On the first time 
do we get to AI' a record to begin through the loop It prints A$(T), 

the sequence? Since It Ia unllk&- the first record as directed by the 
ty that the first physical record chaining Information. The key to 
Is the first In the sort order, let's the chained print, however, Ia In 

11 IIIII lOSSOiftfV" 
111 Dill A$ ( 21,3), C(21) , X( 21 , 3) 
111 POR I • 1 TO 11 
121 POR J • 1 TO l 
lll RIIAP AS(I , J ) 'IIZAD IN TEST DATA 
UIII&:IT J 
151 IIZltT I 
211 POR I • 1 TO l ' 50 liT COLUIINS Ill ORDER 
211 POR J • 1 TO 11 'PRESET C ARRAY TO ALL 011!5 
221 C(J) • 1 
231 II!IT J 
241 POR K • 11 TO 2 S'UP • 1 ' START POSITION 50RT 
251 POR L • 1·1 TO 1 STEP -1 

line 980; TIs set equal to the next 
link In the chaining column. This 
process continues until all rec· 
ords are printed In order. 

Bubble Sort or Chain Sort? 

I decried the bubble sort as 
slow and Inefficient. It appears 
at this point that the chain sort 
procedure Is even worse. More 
programming Is required to sup. 
port the sort, and data Is more 
difficult to print. 

Have we really accomplished 
anything? 

Are there any advantages to 
the chain sorting procedure? 
Figure 5 shows Information on 10 
people. Suppose we want to print 
three different listings of this 
data: name order, city order, and 
state order. Normally this r&-
quires sorting Into each order 
wanted and then printing. If later 
you need a print In another order, 
you must sort again. How can we 
apply the techniques just learned 
to this type of situation? 

First, we generate a dummy 
record to precede the tile. We in· 
sert the record AAA before the 
first entry In each column. Enter 
the program shown In Program 
Ltattng 2. 

To make things easter when 
printing our file, the program 
provides a multtdlmensloned ar-
ray to contain the data. Line 100 
dimensions AS to 20 rows and 3 
columns. I allowed for a few ex-
tra lines In the array In case you 

2U IF AS(I,I ) • > A$ (L, I ) THEN C(l) • C (l)+1 ELSE C( L ) • C( L)+1 
271 IIIIXT L 
Ul III!XT K 
2tl I • I 
311 POR K • 11 TO 1 STEP ·1 'CHAIN COLUIIII 
311 POR L • 11 TO 1 STEP ·1 
l21 IP C( L) • K THEil X(L, l) • X1 X • L1 L • 1 
lll D I T L 
341 D XT It 
351 IIJ:XT I 
411 IWPIIT"TO PRINT IIY IUUIE ·EIITI!R 1 , IIY CITY -EIITER 2 , IIY STATE - I!IITER 3 • 1 P 
R 
411 T • X( 1,PR) 
421 POR I • 1 TO 11 
431 LPRIIIT A$ (T,1) , A$(T ,21, A$(T,l ) 'PRIIIT ROOTIIIE 
Ul T • X(T,PR) 
451 UliT I 
461 COTO 411 
1111 DATA AAA, AAA, AAA,JOKIS,ROaaJSVILL&, PA,BJOWII, PBILADELPBIA , PA,SIIITB,CARD 
D , IIJ , GUD , ftEII'TOit, a.:J ,OTI S , PBILADILPBIA,PA 
1111 DATA TALL, LAIISDALI,PA,BICWII,PBILADELPBIA,PA,ARIIZSS,BUPPALO,IIY,J AII!S , TR 
lft'OI' , IIJ , SMPSOII , DOVIR, OIL 

Program Listing 2 
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want to include additional test 
data. Since we will sort on all 
three columns, array X is also 
dimensioned to 20 by 3. Remem­
ber, the chaining array must pro­
vide a position to match each 
data key on which a sort is 
made. 

Lines 110-150 read the test 
data Into the AS array using 
nested loops. Each time the I 
loop Is Incremented by one, the 
J loop reads in three data Items: 
name, city and state. 

Line 200 starts the sort. The 
program steps through each of 
the three columns in order. 
When I equals one, the names 

1 AAA 1 
2 Sam 9 4 
3 Andy 3 6 
4 Ted 10 0 
5 Mac 8 2 
6 Sill 10 
7 AI 3 
8 Fred 6 9 
9 Lou 7 5 

tO Ed 5 8 

Fig. 4 

are sorted; on two, the city; and 
on three, the state. 

Lines 210-230 preset the posi­
tion array to all ones just before 
each column is sorted. 

The position sort itself is in 
lines 240-280. We are now work­
ing with two-dimensional ar­
rays. The first time through the 
sort, the I In each array Is a one; 
all sort comparisons are based 
on the first column of data 
(names). Subsequent sorts 
change this to a two and then a 
three to sort by city and state. 

Lines 290-340 chain the data 
as before except that the chain­
ing information is stored in the 
multidimensional array X. The I 
loop controls chain storage to 
correspond with the data col­
umn being sorted. 

In this area, I added another 
small change at the end of line 
320. L equals one sets the loop 
counter to the loop end count 
when a find is made. When the 
Next L statement is reached, the 
program jumps out of the loop. 
This avoids cycling through the 
loop after a find has already 

For o limited time. Doto Services. Inc. . will 
give you o FREE Epson MX-80 Printer ( S645 
va lue). when you buy o TRS 80 Model Ill . 48k. 
With 2 PERCOM 40 track drives. ot our new low 
prices of S2 . .395 .00. --

(Includes RS-2.32. 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 APPARA T'S 
NEWDOS 80. version VER 2 .0 . regularly S149.95 
- now only S129.95 (Model Ill units only .) 

Up to 20 % savings on TRS computers - ac­
cessories - programs. Plus : EPSON I PERCOM I 
APPARAT I HAYES SMARTMODEM I VER£3ATIM 
DISKETIES I M£MO!\EX DISKS. 

•TRS-80 is a trademark of Tandy Corporation. 
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been made and the chain num­
ber has been stored in the X ar· 
ray. On a large file, this is a sig­
nificant difference; it cuts the 
average time in this loop by 
about one-half. 

Line 400, a mini-menu, allows 
you to select the column you 
want sorted. The print routine 
Is as used before except that 
you can select the chaining 
column for the particular print 
requ irements. 

The program will hesitate 
while reading in the data and 
performing the sorts. When the 
prompt line for printing appears, 
try each option. You can print, in 
order, any of the three columns 
without re-sorting the data. 

This ability to print In various 
sequences without re-sorting is 
an asset in large files. In the 
multiple sort situation chained 
flies really shine. 

To save your sort informa­
tion, just save the chaining in­
formation right along with your 
data. This enables you to print 
data in your selected sequence 
next time you use the file. Use 

the following routine: 

800 FOR I = 1 TO 1 1 
810 PRINT I- 1, X(l ,t), )({1.2), )({1,3), 

AS( I, 1), A$(1.2), A$(1,3) 
820 NEXT I 

I have developed some of the 
concepts of chaining and data 
sorting without rearranging a 
file. The somewhat crude and 
unsophisticated examples 
should demonstrate possible 
applications for your program­
ming efforts. • 

Karl Townsend works on 
system interfaces on the Navy 
Aegis program for RCA. 

Jones Morr isvil le PA 
Brown Philadelphia PA 
Smith Camden NJ 

' Green Trenton NJ 
5 Otis Philadelphia PA 
6 Tall Lansdale PA 
7 Brown Philadelphia PA 
8 Amess Buffalo NY 
9 James Trenton NJ 

10 Sampson Cover DE 

Fig. 5 

• FREE SHIPPING in 48 contiguous states. 
• No Soles Tax on out-of-state orders . 
• Visa / Master Cord welcome. 
• Personal checl~s . a llow .3 weel~s to clear. 
• (International orders. freight F.0 .£3. Wichita. 

Kansas) 

CALL TOLL FREE: 1-800-835-1129 
or order by moil from : 

Dffrft 56\\NCES, ~t.t~. 
CO MPUTEr\ 5Ef\VICE5 SINCE 1970 .-tt8 

P.O. £3ox 1157 Wichita . Kansas 67:£01 -1157 
(In Kansas . call 1-.316-8.38-9021 ) 



ULTIDOS 
• IS THE DOS WITH THE MOST EFFICIENT DISK BASIC INTERPRETER 

• IS THE DOS WITH THE ORIGINAL & STILL THE BEST SINGLE STEP BASIC 

• IS THE MOST COMPATIBLE OPERATING SYSTEM ON THE MARKET 

• IS EASY TO LEARN - EASY TO USE I 

MUL TIDOS does the following AUTOMATICALLY I 
ADJUSTS for CPU speeds of 1. 77 thru 5.32 MHz without the need for slowdown 

during disk 1/ 0 . 

DISABLES when CLOAD, CSAVE, or SYSTEM is entered from the command mode 
INTERRUPTS (Modell) . 

EXECUTES the most commonly used Library command, DIR, with one keystroke. 

PREVENTS system hanging, even without a d iskette in drive ZERO. 

READS single density, double density, Model I and Model Ill diskettes. 

STEPS machine language programs for debugging (controlled execute). 

TOTALS free diskette space on all mounted diskettes. 

SENSES type of double density hardware (AS or others). 

VISA & M•aterCard 
WELCOMED 

Foreign Orders Add $10.00 
For Shipping & Handling 

• For Model I Orders Only • 
PI .. H specify Single. Double 
or P Density . 

.-SH L•sl of Advertisers on P• r;• 451 

- MAIL ORDERS -

eo.mopolltan l!lectroniC8 Corporation 
P.O. BOX 89 • PlYMOUTH, MICHIGAN 48170 

******** 
-TECHNICAL INFORMATION -

Coamopolltlln •lectronlca Cotpot •tlon 
C/0 VERNON HESTER 

42403 Old Bridge Road • Canton. Ml 48188 • (3t3) 397-3126 

sgges 
$3.00 For 

Shipping a H.ndllng 
Mlchi9en R•ldento 

Add 4 .. S. ... Te• 

C.O.D Orders Add $1 .50 

Personal Checks Take 
2 Weeks To Cfear 

80 Micro, December 1982 • 279 



UTILITY 

(~ ) 
LOAD80 

Modify Uni-Key for your Mod III. 

Auto key 

Don Rigg 
17 Bittersweet Bay 
Winnipeg, Manitoba 
Canada 

Amember of my TRS-80 user's group re­
cently showed me a most remarkable 

program. A Basic keyword appears when­
ever he presses the shift key in combina­
tion with any other key. The program is 
called Uni-Key, by Rowand Archer, Jr. of 
Hillsborough, NC. It appeared in the Sep­
tember 1980 issue of 80 Microcomputing. 

The program should run on my Model Ill, 
but it most Inconveniently uses a lowercase 
letter for generating the keywords. This 
works well on the Model I, as a shifted 
character is Indeed lowercase. In my case I 
was usually generating lowercase letters 
and the Shift produced uppercase. I would 
have to do all my typing holding down the 
shift key (except when I wanted a keyword) 
or keep using the shift 0 uppercase only tog­
gle. Neither solution was very satisfactory, 
so I customized Uni-Key for the Model Ill 
and included a few other worthwhile 
features. 

My version of Uni-Key gives you an alter­
nate keyboard layout which generates the 
keywords when you press the shift key. You 
can also turn the special keyboard off to 
revert to normal upper and lowercase typ­
ing. When in keyword mode all the words 
shown in Fig. 1 are available at the touch of 
only one letter key. (You can substitute 
Assembly language or Pascal keywords for 
the Basic keywords.) 

I designed Fig. 1 so you can copy it onto a 
file reference card and keep It at your 
keyboard. The dashed lines associate 
keywords with letter keys. 

Onlgn Specifications 

My Autokey program has the following 
teatures: It retains the original Uni-Key con­
cept of using the shift key to generate key­
words; It uses additional control keys on the 
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Model Ill by pushing shift, down arrow and a 
letter key. You can turn the routine off to 
return to the regular keyboard. A routine 
automatically sets the memory size, anoth­
er executes the program as soon as It reads 
In the tape, and a third starts the computer 
with the all caps switch off rather than on 
as Is usual. 

The program changes lowercase charac­
ters to uppercase; Its logic assigns key­
words whenever you press an uppercase or 
control character. 

My program includes a routine which you 
can execute via System. This routine resets 
all Basic control pointers, allowing you to 
re-access a Basic program if you in­
advertently type New or CLOAD when you 
mean CSAVE. 

Two keys to understanding this program 
are the functions of the keyboard device 
control block, and ASCII code. 

Device Control Block 

The computer often executes a ROM 
routine which looks at the keyboard to see if 
you have pressed a key. That Is why the 
computer reacts so quickly when you do. At 
one point In this routine It looks at an ad­
dress pointer in RAM for where to go next. 
This provides you with an opportunity to tell 
the computer where to go (see Fig. 2). By 
changing this address you will successfully 
Intercept part of the computer's operating 
system (Its brain); you can easily fool it Into 
changing things around. · 

As you Intercept each character on Its 
way from the keyboard to the Basic inter­
preter, you can change some of them to suit 
your new purposes. 

ASCII Coding Structure 

The computer stores alphanumeric infor­
mation In Its memory In ASCII (American 
National Standard Code for Information In­
terchange). 

In a TRS-80, the keyboard scan routine 
looks at a collection of wires between mem-

The Key Box 

Level II Basic 
Model Ill 

ory addresses and the physical keyboard. 
Voltages change when a key has been 
pressed; the changes are then translated In­
to the proper ASCII value and put Into the A 
register. 

Changing Characters 

Look at the code outlined In the ASCII ta­
bles in the Model Ill reference manual (Ap­
pendix C in mine) and notice that all control 
characters (shift, down arrow, character) 
are grouped from code numbers 01H to 
1 FH. Similarly, all uppercase characters are 
grouped from 41H to 5AH, while the lower­
case characters run from 61 H to 7AH. 
Notice that lowercase characters are coded 
exactly 20H higher than the corresponding 
uppercase letters. This symmetry proves 
very valuable. For example, you can change 
a lowercase b (62H) to uppercase by sub­
tracting 20H. 

My program leaves the control 
characters alone and looks up keywords 
numbered 01 H to 1 FH (the first 31). It sub­
tracts 21 H from the codes for an uppercase 
letter; they continue the number sequence 
Immediately after the control codes. Capi­
tal A with a code of 41H becomes 41H-
21 H, or 20H (next in the sequence above 
1 FH). The program changes lowercase 
characters to uppercase by subtracting 
20H whenever you Input one from the key­
board. All other codes remain unchanged. 

Assigning Keywords 

I developed Fig. 1 when I assigned key­
words to keys. I grouped the keywords near 
the key of the same letter so you can find 
them easily. You can easily change these­
quence or the words to whatever you want. 

Alter I developed the keyboard layout, I 
put words into sequence with ASCII codes 
so I could put them in the right order in the 
program. The numeric listing is shown in 
Fig. 3. You will find this useful if you want to 
change the words. I reserved several control 
codes because some control functions per-



11A Basic keyword appears 
whenever he presses the shift key 

in combination with any other key." 
form their usual functions (Enter, back­
space, and so on). Here also, you can by­
pass codes If you like. 

Program Structure 

After I established the basic structure for 
the keywords I prepared a f lowchart (see 
Fig. 4) to give a broad overview of the main 
program functions. 

To use the flowchart start at the top left 
and follow the arrows based on the an­
swers you get at a diamond-shaped box. 

There are four separate modules. Module 
1 has an ORG of 41 E2H, In System RAM. It 
changes an address pointer referred to 
(called) by a ROM routine just after it has 
loaded a System tape. It gives the program 
the Auto Start feature. 

Module 2 Is used just once to set the 
pointers and flags and to change the ad­
dress In the Keyboard Device Control Block 
(DCB) so the new routine will be used. Com­
pletely automatic, it resets the address 
pointer changed In Module 1 so the com­
puter operates normally If you load another 

System tape. 
Module 3, the main part of the program, 

determines which key you pressed and 
whether to take any special action. 

Module 4 is the stand-alone routine to 
restart a Basic program. 

The Program 

Program Listing 1 contains the Assem­
bly language version of the program. It is 
set up to run in a 16K cassette-based sys­
tem but, by changing the ORG at lines 320 
and 2860 and the memory size values in 
lines 410 and 430, you can run the program 
in any size memory. 

Program Listing 2 Is a Basic language 
routine which POKEs the same program in­
to memory and executes it. 

The program is written in the same se­
quence as the flowchart in Fig. 4. Lines 
410-450 limit the amount of memory Basic 
will use so it does not destroy this program. 
(If you want to change this, set the value in 
line 410 to the highest address you want 
Basic to use minus 2. Set line 430 to the 

AUTOKEY REFERENCE CARD 

" HOI j 
I 

~ : 
I 

lt\IH <E > I 
~ 

SHIFTED\\ ASC: I : ITfUfiiGSI: DATA : r-OI't I 

NORMAL 0 : 0 : ~ : EJ 1 

CONTROl.. : SOIItl L----1 >Fit[ ( A$ 1 ~ 
lSHtFTU - SUI < £> 
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1 JllfUfiiN 1 
I I 

0 : 0 : 
GOSU I 
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I 
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0 I 
I ! 0 

US[ ? FOR PRINT 

I 
I 

• SYSTCM ENTRY ADORES$ Of A BUILT-IN 'RESTORE BASIC' ROUTINE: 

Figure 1 

MODEL III MeMOR'I' ORGANIZATION 

SYS~~= 0 
GET JOHH 

I I 
1 I U}SS 

I SYST UII 
: ~II [M <(> 

! OOOO~ -- 00
:: ROUTINE TO STAAT KEYBOMtO SC AN 

ADDRESS USUALLY ;:.:..:..:.::....-- ------, 

SYSTEM ( ' 000H - - - - Jrn'O~I: -~ /_:-:3~~--_L_...:.~Ofol:.c_...:.:.::~...:.~:.:~C.:~C.:~~:_-=.;S~C.:A_-'-N _...:.A _=.:ou:..;.~;_;;~N:::J:_ 0 
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RAM TEST FOR CON TROL CHARACTER , UPPER CASE, LOWER CASE, ETC 
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Figure 2 
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BULL! 
IT'S A MIRACLE!! 

TR8·80 Mod I and Ill 
hardware 
16K RAM upgrade $13.50 
l!xternet Dtak Drivel 
Inc. p.a. A ancloaura • • 
40tk 1 side $ 19500 
40tk 2 stdes $29500 
60tk 2 stdes $425 00 
Stgnal ex tender cable 
lor ext dnve $12 50 
2 drive expanston 
cable (Mod I or Ill) $2000 
4 dnve expansion 
cable (Mod I) $25 00 
Bare Drtves-
40tk 1 stde $160 00 
40tk 2 sides $24500 
Dnve Servtce Manuals $25 00 
Stngle dnve p s 
& enclosure $49 95 
Hard Dtek (Wtncheeter) 
lor Mod I, LNW-
lncludal DOSPLUS 4.0 
63 meg $1649 00 
9.6 meg S1a.9 00 
19 meg $2449 00 
2 x 6 3 meg $2449 00 
2 x 9 6 meg S2a.900 
2 x 19 meg $3949 00 
Hard Disk 6.3 + 40tk 
floppy combination $1995 00 
Percom Doubler -
Data Separator-
LNW products 
TR~Modlll 

16K L Il l Baste $899 00 
16K upgrade $ 13 50 
48K- 1 dtSk s t349 00 
48K -2 dtsk $1549 00 

2 stded dtsk 
upgrade $70 00 ea 

VA AS232C-uPf1rade $70.00 
Dtrect Connect 300 baud 
modem upgrade $275.00 
Hard Dllk lor Mod Ill-
63 meg $1599 00 
96 meg $1799 00 
190 meg $2399 00 
2x63 $2399 00 
2x96 $2799 00 
2 X 19 0 $389900 

Coming Soon-Internal 
Hard Disk lor Mod Ill 
Floppy Dlek Ill kite for 
Mod Ill Include p.1. 
controller A cablea 
40tk - t stde $440 00 
40tk-2 stde $510 00 
2nd- • Otk 1 Stde $190 00 
2nd-40tk 2 Stde $25000 

· ·we use VA Data ~aroware 
upgrades excluS•Yely 
They 1re 1tte best around· 

Printers-
Cltoh F-10 40CPS 
letter quality $1399 00 

Terms-COO or Prepaid Only 
F.O.B. Shipping Point 
(215) 461·5437 

C ltoh F-10 55CPS lexicon 
letter quality $1699 00 Lex-11 $1 24.00 
C ltoh tractor tor Moni t ors-

Ft0-40 $200 00 BMC 12 " Mean 
Fl0-55 $225 00 Green $89.00 

Atbbons for above BMC 13" Composite 
pnnters $4.50 ea Color $325.00 
Sheet feeder $130000 
C.ltoh Pro-wrtter MCHI IIIII aoftw ere • 

parallel $475 00 OOSPLUS 3.4 Mod I U7.50 

sen a I $575 00 OOSPLUS 3.4 Mod Ill U7.50 

Oktdata 60 S375 00 LDOS 5.1 Mod I, Ill $117.50 

82A $479 00 Micro Term (Beet yet) $75.00 

83A $7•9.00 Super utility (Bel l yet) 545.00 

Oktgraph $6500 Micro Soft-

NEC- 7710 AS232 Adventure $2500 

55 CPS $2495 00 Fonran.SO $80.00 

NEC-7730 parallel $2495 00 A L DS $8000 

NEC-7720 KSA $289500 Baste Comptler $15900 

Ventcal Tractors $229.00 TR5-60 Mumath $6900 

BtDtrecttonal Tractors Hayden Soltware-

$32500 Sargon II $32.00 

Sheet Feeder $1t7500 Blackjack master $27 00 

Twtn Feeder $1595.00 Ftnplan $69 00 

Smith Corona-TP1 pitch Big Five Software 

10/12 pttch-Senal/ Super Nova $17 00 

parallel tnterface Attach Force $17 00 

Super Deal $595.00 Cosmic F ighter $ 17.00 

Standard Cable $25.00 Meteor MtSSton II $1 7 00 

Tabletop Pnnter stand- Defense Command $1 7 00 

12 • (holds up to Galaxy lnvas•on $17.00 

50 lbs) $17.95 Robot Attack $17 00 

Tabletop Pnnter stand - Stellar Escort $17 00 

16 " (holds up to Broderbund-

50 lbs ) $24 95 Galae11c Trilogy $35.00 

Dlekenes-10 per bo• 
Inc-Galac tic Emptre. 

Verbat tm-
Trader, Revolution-

5'• SSDD $23 95 
avatlable 

5' , • DSDD $39 95 
separately 

Max ell 5, . .. $34 95 
$17 00 ea 

Elephant by 
Acom Software-

Leadtng Edge $22 95 
Gammon Challenger 

Dtsk head c leaners-
$18 00 

VA Data t5' • ") st• 95 
Ptgsktn $17.00 

Verbattm 5' , ·or a· $29 95 
Tenptns $18.00 

5' . plastic library case 
Invaders $18.00 

8 plasttc ltbrary case 
Quad $18.00 
Basketball $18.00 

Paper A Labels Duei·N-Dro•ds $18.00 
9'·• x t 1 Fanfold- Astrobat l $17 00 
2700 c t $27 50 Spacerocks $17.00 
1 4 '~ x 11 Fanfold- Everest Explorer $17 00 
2700 c t $35 00 Elec Handtcapper 
3'·• x ·~ .. labels -5M $1500 Basketball $80.00 
Modem• 
H•yes 

· All toft were llsted ts on dtsk-

Smart modem $229 00 
Custl1es may be a•a•tabte. 
please lnQuu e 

Micromodem II $278.00 
Mtcromodem 100 $30500 Books-

Novation TASSO Dtsk & other 
Auto cat $229 00 mysteries $15.95 
D Cat St65 00 Mtcrosofl Baste 
Cat $155 00 Decoded $20.00 
4202B- 1200 baud The Custom TRS-80 $2000 
half duplex $475.00 Mtcrosoft Baste 
Apple Cat II S339 00 faster & better $2000 

The Custom Apple $17.00 

DISK SUPPLY CO. 
Prices Subject to Change Without Notice. Suite 439 111 S. Olive St. 

Media PA 19063 TRS-80 Traclemari! of Tan 
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value in line 410 minus the amount of string 
space you want to set aside. It is currently 
set at 32H to give the usual 50 decimal 
bytes for string storage. Clearxxx in Basic 
will also work as usual.) 

Lines 790-870 test for the control B tog­
gle, which returns normal keyboard opera­
tion until you type control B again. 

Lines 990-1300 determine whether the 
key pressed (as returned In register A) Is a 
control, lowercase or uppercase character. 
I found th is particularly Interesting as I had 
not used the carry flag feature of CP (Com­
pare) before. A CP Is really a subtract which 
does not change the registers: If the A 
register is smaller than the number com­
pared to it, a borrow sets the carry flag on. 
Then Z means reg ister A was equal to the 
value compared to; NZ means register A 
was not equal to the value; C means the 
value in A was less than the value compared 
to; and NC means the value in A was equal 
or greater than that compared to. 

Lines 1340- 1630, fundamentally the 
same as Uni-Key, skip through the list of 
keywords to get to the right one. They count 
the number of 00 bytes from the start of the 
words table In line 1730. It Is very important 
that each word (or phrase) be followed by a 
00. Several commands include an Enter so 
one keystroke also executes the command. 
Examples of these are Run, Auto, and so on. 
They are shown on the reference chart (Fig. 
1) with the symbol <E>. The control J and N 
keys do not have anything assigned and are 
available for your additions. If you add 
words, make sure the end of the last letter in 
line 2820 does not flow over the start of the 
Restart routine In line 2870, as only 10 bytes 
are left. If you need more room, change the 
ORG in line 320 and the memory protect 
values. 

Using the Program 

If you use the Basic version just CLOAD it 
right after you turn the computer on and run 
It immediately. Enter NEW to remove the 
program and it will work as described be­
low. Watch the auto memory size setting In 
line 110: If you need a different value, set 
the memory size when you turn on the com­
puter and delete line 110 or change the val­
ues in line 110 before running the program. 

If you use the Assembly language version 
just start your object code loading by En­
tering System and the name you gave it 
(mine is KEY) and the program will do the 
rest. It returns you to the Basic Ready 
prompt, with Autokey waiting to ease your 
program typing. 

Each key functions as Indicated in Fig. 1. 
For example, if you push the G key you wi ll 
get a capital G. If you push shift G the word 
GOTO appears. If you push the shift key, the 
down arrow key and the G key the word 
GOSUB will appear. All other keys work 

Scanned by Ira Goldklang - www.lrs-80 com 



ASCII code 

KeyP'ftMd owtvmed In 
"""' clown 8 ITOW ,.~ ... 

A ,, 
B 12 
c 13 
0 14 
E 15 
F 16 
G 17 
H 18 
I 19 

lA 

K 18 
L ltC 
M ItO 
N ltE 
0 IF 
p " 0 11 

R 12 

s 13 
T 14 
u 15 

v 16 

w 17 

X 18 
y 19 
z 1A 

18 
I C 

9 10 
IE 

I F 

"' 

MDIXIL£ I· 
S( T UP AUTO START 

I.UoPPENS AS U.Pf LO ADS 
IIIOUTIN( • HEN TA'f. 
LOADS 

MODut.£ I · 
"APIII€NS 0Nl 1 OMC.l 
•••lDtATHY ON u...: 
ll tf!IIG L.OAOID 

EN TRY F ROM 'SY5 TEM CAll 
FON KEYIOAJII: O CM A.IU.CT[R 

IIIODUL E J · ICUWOIID fttltOCiiUM· 
HA PPI NI l &CH TIM( 
CO .. PUTIIt L.OOICS FOf' 
CMAllt ACTUII filltOM 
III U.OAIIID 

r----- ., 
l ~~:~ ::: L. 
I g:,0111 

I - --L _ ____ ....J --

, S H List ol Ad.,ertisers on Pag• 45 t 

Ctlenged 
purpoM 

Brnk 
TOIJg le 
CSAVE" 

Set 
Read 
FRE(AS) 
GOSUB 
Reser 
IN KEY$ 

avail 
LUST 
List 
Reser 
av•il 
POKE 
Point 

LEFT$( 
Run 
SOR( 
TAB( 
USR(t) 

CLS 

Edit 
AeH r 
TROFF 
Auto 

Raser 

/32755 

av• il 
Syltem 
? MEM 

Key ASCIIc-

PYeaMd retumed In 
Shift plus ,.~ ... 

A 41 
B 42 
c 43 

0 .. 
E 45 
F 46 
G 47 
H 46 

49 
4A 

K 48 
4C 

M 40 
N 4E 
0 4F 
p 5I 
0 51 
R 52 
s 53 
T ~ 

u 55 
v 56 
w 57 
X 58 
y 59 
z 5A 

Subtract 

21 H from 
each to 

fit alterl 

Figure 3 

IIODut £ tl • 

lltOUTM« TO III[STAIH I ASIC • 
TOUU .. 1 STANOA L.ON( 

Figure 4 

Changed 
purpoM 
ASC( 
VAL( 
CHR$< 

Data 
Reset 
For 
GOTO 
Return 
Input 
) 

LEN( 
LPRINT 
MID$( 
Next 
PEEK( 
PRINT @ 

RIGHTS 
RND( 

STRINGS 
Then 
Uoing 

VARPTR( 

Else 
CLOAO 
TRON 

u-
String 

ASCII c-

Key retumecl ln Chllngeci 
prwMCI A regla18r pu.,..... 

a 61 A 

b 62 8 
c 63 c 
d 64 0 

65 E 
I 66 F 

II 67 G 
h 68 H 

69 
SA 

68 K 

6C L 
m 60 M 

n 6E N 

0 6F 0 
p 78 p 

Q 71 0 
72 R 

73 s 
74 T 

u 75 u 
76 v 

w 77 w 
78 X 

79 y 

7A z 

Sublract 
211H from 

each to 

change to 
uppercase 

LOOKING 
FOR 

sft1ALL 
TIMEo~RS 

LEA ~ 

SMALL TIME USER'S GROUP 
BULLETIN BOARD 

- 539.95 -
• Suppo<~ aoou1 200 USERS. 10 EAL IO< LOCAL CLUBS 
• General Club, and Cont•dent•al PASSWORD Prot 
e EASY. USER ORIENTED. complete UP!OOWN loadong 
• Aula Conlog. 1o< N!7/1 . N/ 8/ 1. E/711. o• E/8/ 1 
• The BELOW TERO.VHOST ·~ f0< BULLETIN BOARD 

TERM/ HOST VER 1.5 (c)1982 
-534.9 5 -

• ENTRY/ EXIT TERM/ HOST v11 lnl errup1 Handler 
e HEX TRANSLATION of RCV & XMIT DATA 
e TRANSMIT/ RECEIVED Data Coolinuolly Displayed 
• Ad~ SPliT SCREEN FULL DUPLEX Operation 

BINARY and ASCII FILE Handling CapebiHhes 
ASCII (Tronsparent BINARY File) Handling 
CTRL COOE SUPPORT frm KBO 0< XMIT/ RCV BUF 
Additional CONV PROGRAMS a<e NOT REQUIRED 
DISK O<TAPE lolhe TRANSMIT/ RECEIVE BUFFER 
TRANSMIT/RECEIVE BUFFER to DISK 0< TAPE 
DISK to TAPE 0< TAPE to DISK ALL F1le Types 
AUTOMATIC CLEAN UP of RECEIVED ASCII Fi les 
HEX to OECIMAL CON\IERSION From Any USER Prog 
UPPER/LOWER CASE DRIVER • • h KEYBO Toggle 
TEXT SPOOL BUFFER for VIEWING 0< PRINTING 
EXIT/ RETURN to DOS. BASIC or Other USER Prog. 
HOST May Run MACH LANG or BASIC Programs 
HOST You May UP/ ON LOAD All FILE TYPES in the 
HOST From Any REMOTE TERMINAL 0< SYSTEM 

• HOST MOOE hal PASSWORO PROTECTION~~ 
• VERSION RunaooMOOEL 1 &3. TAPE O<DISK..48K 

CHECK or MONEY ORDER or COD 
F-.n Finencial Entwpr~ ... or WnhJnvton. Inc. 
3801 Ca'"-D<. ~. NC 27111281~782-il11412 
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STARFIGHTER 
IY SPARKY IT ARKS 

Creative Computing says, " The 
game /a great - nothing ,.,. than ex· 
c.l*t." 

ITARFIGHTER Ia the llneat apace 
baHie simulation ever wrtnen for the 
TR&«l, and that' a no Idle bout. 80-U.S. 
Journal aaya that ITARFIGHTER " ... Ia 
like no other gama ._ seen." BYTE 
magiZlne ~a that the game " ... of· 
fera exclt-nt and excellent uH of 
TR&«l graphics and aound."ITAR­
FIGHTER'a Arc.de Action Graphlct(tm) 
and aounda are enjoyably combined to 
produce truly mind-challenging game 
altuatlona. 

The ITARFIGHTER pacQga Includes two CUMitea (Wittt eaperate 
Main Mlaalon and N- Pilot Training Simulator tepee), or one Mlf· 
loading dlak. Alao Included Ia an ext~y detailed 32-pege Instruction 
manual. 

LUNAR LANDER 
IY llllltE WALL AND JACK MONCRIEF 

"C.rtaln/y one of the moat reallatlc 
and Imaginative almulatlonl tor the 

TRS40 ••• "10-U.S. JOUIMI 

LASER BALL 
I Y NEilMATION AND MATTHEW McMAHON 
"Th/1 /a the on. lw been waiting for . . . 
111 lnctedlble game In -r _,. ol ,. 
wonJI" Will H.,._y, ,.,.,_., 
"SupMM grephlca, great IOUIIda. llld, '*' 
of all, ,. game reelly ,..,. your plaY*rfl 
1111111 ••• " "-1 Hendnon, A/Cider 

Stand bKk, arceders, lt'a LMa 
BALL - a wtltt.hot eounc1 and 
graphlca extiiYaganza thet'll pNC:tlcatty 
ru.. the circuits In your TA&al Your 
LAIIJl BALL muet r.ce through a 
twtatlng mea MOlding or an.c111n0 
kll* dlaruplolcla, depending on your 
energy atatua. Onty the rut will aurme 
-can you? 

LAID BALL doeen't mill a trlclc w1tt1 Ita crtep Aroede Action 
Oraphlc:e(tm), hiGh ac:ore ...,., 24 eaparate playing lewetl, Jopdck 
compatibility and more. Brand new from AcMnt&n lntematlonall 



similarly. 

"This 13-byte routine has 
saved me hundreds of hours . .. " 

To return to the normal keyboard push 
shift, down arrow, and B. You can now type 
lower and uppercase letters or use the stan· 
dard shift 0 feature to lock In all caps. 
Pushing shift, down arrow, B again will 
restore the keyword mode. If you used shift 
0 you must toggle It off. 

ing to the first line in your program (for ex· 
ample, 0 GOTO 10). Type In a line 1 setting a 
variable named ZS equal to your desired 
string (for example, 1 ZS = "This Is My 
Desired String'). Push shift Z; a prepro­
grammed line 2 will appear. Enter RUN1. 
From now on, whenever you push shift z. your 
selected string will appear in your program. 

permanent appendage. (Of course, you can· 
not use lines 0-2 or ZS In your own pro­
grams.) 

Restore Basic Pointers Routine 

This 13-byte routine has saved me hun· 
dreds of hours retyping because I typed 
CLOAD when I meant CSAVE, or when new 
USA routines locked up the computer. 

UHr Defln.ble String 

You can program an alphanul'llefic string 
of your choice (up to 68 characters) at any 
time and Insert It into your program. 

If you leave this little routine In place until 
you are finished you can change your string 
at any time by putting a new string in line 1 
ZS = " . .. "and typing RUN1 : Before saving 
the final version of your program, type 
Delete 0-2 and you will not have these as a 

When you issue the CLOAD command 
the computer first resets all the Basic 
pointers, ready to put the new program in 
the right memory locations. But unless you 
actually read in some new code, the old pro· To use this feature type In a line 0 jump-

41E2 
41E2 C3EII7D 

7DEiil 

7DE8 3EC9 
7DE2 32E241 

7DE5 21DE7D 
7DE8 22BU8 
7DEB 21AC7D 
7DEE 22A848 
CE' Ptr 
7DF1 CD721B 

7DF4 2Al648 
ss 
7DF7 221F7E 
7DFA 21887E 
7DFD 221641 

7!81 JEll 
7E82 321948 

7EI5 C3191A 

Program Listing 1 
88181 , •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IIlli 1* * 
81128 1 * A U T 0 - K E Y • 
11131 1* JULY 1981 * 
18141 , . • 
81151 1* A Program to Produce BASIC KEYWORDS * 
11161 1* With a Single Keystroke-TRS88-MODIII • 
11178 ,. • 
81181 1* Don Rigg * 
81198 ,. 17 Bittersweet Bay • 
81218 1* Winnipeg, Manitoba, Canada * 
11218 1* Tel (214)253-9238 • 
18228 ,. • 
11231 , ••••••••••••••••••••••••••• • •••••••••••••••••••••••••••• 
18241 l 
11258 
88268 
18278 
88288 
88291 

••• 

88388 I *** 
lil8318 l 
88328 
88338 1 
88341 l 
811358 l 
8113611 START 
88378 
88388 
88398 
114811 l 
1184111 
1184211 
88438 
11114411 

11458 
11468 
lil14711 
114811 1 
884911 

18518 
88518 
11528 
11538 
11548 
118551 
81568 
11578 
11581 I 
11591 
11618 
11611 
11628 
811638 ••• 
18648 
118658 

Set Up Auto Start ••• 
ORG 
JP 

41E2H 
START 

1SYSTEM Jump Address 
1AUTOKEY Initiali zation Rtn . 

Initialization Routines 

ORG 7DEIH 

RESET AUTO START 

LD 
LD 

A, IIC9H 
( 41E2H) ,A 

SET MEMORY PROTECT 

LD 
LD 
LD 
LD 

CALL 

HL,7DDEH 
(48BlH) ,HL 
HL,7DACH 
(48AIH) ,HL 

1B72H 

••• 

1RET Code 
1To SYSTEM RAM 

J7DEIIH-2 
1Put in 'END OF BASIC' Ptr 
1Mem Size-32H (511D) 
1Put in 'START OF STRING SPA 

1Reset ALL Pointers 

REPLACE KEYBOARD DRIVER ADDRESS 

LD 

LD 
LD 
LD 

HL, ( 4116H) 

(GETCHR+l),HL 
BL,NEWDVR 
(4tl6H),BL 

SET ALL CAPS OFF 

LD 
LD 

A,IB 
(4819H) ,A 

J0btain OLD KBD Driver Addre 

1Put in CALL Statement 
1Put New Driver 
1Addreaa in KBD OCB 

111 • Off 
l All CAPS Flag 

RETURN TO BASIC READY PRCMPT 

JP 1Al9H 

Main AUTOKEY Program **** 

ENTRY FRCM ReM CALL TO SCAN KEYBOARD 
LJstmg r conrm~s 
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Ll st1ng I continU«J 

7!18 3A787£ 
7EIB B7 
7!1C 2158 

7818 CDIIII 
7811 B7 
1212 ca 

7813 P'5 
7814 P'812 
7!16 211C 
7El8 3A7D7E 
7!1B C681 
781D 327D7E 
7E21 P'l 
7!21 3EII 
7E23 C9 

7!24 3A7D7E 
7!27 PEII 
7E29 2812 
7!2B P'l 
7E2C C9 

7E2D Fl 
782! FE21 
7£31 3812 
7E32 1811 
7E34 FEIB 
7£36 ca 
7£37 FEll 
7!39 ca 
7E3A P81D 
7E3C C8 
783D FElB 
7E3F C8 
7E41 FE18 
7!42 C8 
7!43 1812 
hare. 

7!45 PEU 
7!47 3816 
7849 PE7B 
7E4B Dl 
7E4C D621 
784! C9 

7!4P P!U 
7Ul DB 
7!52 FB5B 
7E54 Dl 
7!55 D621 

7857 !5 
7!58 21817! 
7!5B 47 
7!5C 7E 
71!50 23 
785E 87 
7!5F 21PB 
7861 11F9 

71!63 227P7E 
71!66 3Eil 
7E68 327E7E 
7£68 El 
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I 11661 
11671 
11681 
11691 

NEWDVR LD A, (SOBPLG) 
A 
NZ,CONTI 

1If flag >< I in aiddle 
1 of a KEYWORD 
ISUbatitution-CONTINO! 

I , 
I 

OR 
JR 

Get Character 
11711 
11711 
11721 
11731 
11741 
11751 

GE'I"CBR CALL 
OR 
RET 

$-$ 
A 
z 

10riginal Keyboard Scan Rtn. 
,character Returned in A 
1No ley Pressed-Process Ordinarily 

11761 I 
11771 
11781 
11791 
11811 
11811 
11821 
11831 
11841 
11851 
11861 
11871 
11881 I 
11891 I 
11911 I 
11911 SW'l'ST 
11921 
11931 
11941 
11951 
11961 
11971 
11981 
11991 
11111 
11111 
11121 

I , , 
CTRTST 

1113 I CM'I'lU. 
11141 
11151 
11161 
11171 
11181 
11191 
11111 
11111 
11121 
11131 

11141 I 
11151 1 
11161 1 
11171 LWR'l'ST 
11181 
11191 
11211 
11211 
11221 
11231 1 
11241 1 
11251 I 
11261 OPl'ST 
11271 
11281 
11291 
11311 
11311 , 
11321 1 
11331 I 
11341 PINDST 
11351 
11361 
11371 NO'l'DN 
11381 
11391 
11411 
11411 
11421 
11431 
11441 
11451 
11461 
11471 
11481 
11491 
11511 

TEST POR SWITCH CHANGE 

PUSH 
CP 
JR 
LD 
ADD 
LD 
POP 
LD 
RET 

AP 1Save lbd Char 
128 1CNTRL 8 Toggle 
NZ,SWTST 1 Don't Change 
A,(ONOFF) 1Get Status Switch 
A,81H 1Reaults in II or 81 
(ONOPP),A 1Update 
AP 1Restore Original Char acter 
A,IH ,change to NULL•No Key Pressed 

,sack to ROM Routine 

TEST IF RTN ON or OPF 

LD 
CP 
JR 
POP 
RET 

A,(ONOFF) 1Get Status 
IH 1Rtn ON 
z,CTRTST,Continue This Routine 
AP 1Get Original Character 

1Routine OFF-Process Ordinarily 

TEST POR CONTROL CHAR 

AP 1Get Character Pressed 
1ley < Spacebar 
'"ust be CONTROL CHAR 

POP 
CP 
JR 
JR 
CP 
RET 
CP 
RET 
CP 
RET 
CP 
RET 
CP 
RET 
JR 

21H 
C,CNTRL 
LWRTST 
88 
z 
lH 

1Not CONTROL Test for Lower Case 
1Skip Selected Characters-Backspace 
1Procesa Ordinarily 

z 
IDH 
z 
lBH 
z 
18H 

1Break 
,Process Ordinarily 
1Enter 
1Process Ordinarily 
1Shifted UP Arrow 
1Process Ordinarily 
,shifted LEPT Arrow 
,Process Ordinarily z 

FINDST 1Find String for Remaining CONTROL C 

TEST POR lover case 

CP UH ,.a 
JR C, OPl'ST 1Balow Lower Case-See If UPPER Case 
CP 788 I)Z 
RET NC ,roo High 
SUB 218 '"ust be a Lover Case 
RET ,change ' Process as UPPER case 

TEST FOR OPPER CASE 

CP UH I•A 
RET c I TOO Low-Between Spacebar ' @ 
CP 588 1 >Z 
RET NC 1Too High Between Up Arrow ' -SUB 218 1Follow after Controls 

PIND LOCATION IN TABLE 

PUSH 8L ,save Original 
LD 8L,WORDS 1Start of KEYWORD Table 
LD B,A 1Save Number of KEYWORDS to Skip 
LD A,(HL) 1Look @BYTE in Table 
INC HL 1Get Ready for Next 
OR A 
JR NZ,NO'l'DN 1Not End of KEYWORD 
DJNZ NOTDN 1Count Number of KEYWORDS 

SEARCH FINISHED - STORB LOCATION 

LD (STRPl'R),HL 1Save Pointer to String Wanted 
LD A,l 1Set Flag to 
LD (SOBFLG),A ;Indicate Substitution 
POP HL 1Restore Original 

ONE CHARACTER TO SCREEN 
L1sr'ng 1 contmues 



More powerful programming tools 
for theTRS-80: Now on disk. 

Better results. Microsoft's Level Ill BASIC and Editor/ 
Assembler-Plus are programming tools that help you write 
complex programs in less time. with less effort and util­
izing less memory. Better programs. No matter what your 
programming skill. And for the first t ime these tools are 
available on disk. 
Editor/Assembler-Plus. A powerful editing. assembly and 
debugging tool with many sophtsttcated features that make 
writing TRS -80 assembly language programs easter. faster 
and more efficient. 
• Full disk capabilities. 
• Assembly directly into memory. No need to save object 

code then reload for execution. 
• Macro capability that allows you to define macros for 

commonly used sequences of instructions. 
• Conditional assembly that allows you to generate more 

than one version of a program. 
• Eight breakpoints at a time for program debugging. 
• The INCLUDE statement that allows you to call additional 

disk files for assembly. 
• Other features include extensive operators. automatic 

origin. symbol table printout. quash command, hex. deci· 
mal and octal constants. single step-through instructions 
in memory. five type-out modes. four type-in radices. plus 
extensive edit commands. 

A more powerful BASIC. With Level Ill BASIC. you get 
power to perform tasks in BASIC that used to require 
assembly language. Plus. new ease-of-use features tor 
your TRS-80. 
• Advanced graphics. Develop charts. graphs. even anima­

tion in Level Ill BASIC. Draw a line. an outline box or 

a solid box by specifytng just two points. Then save and 
recall tt w ith BASIC commands. 

• MENU. One command that allows you to construct an 
enttre menu. 

• CHAIN and COMMON commands allow you to call 
another program and pass variables to it. 

• Powerful editing commands such as COPY / TRANSFER. 
FIND and CHANGE. 

• DUMP command that makes debuggtng easier. 
• Time-limit response. New INPUT# LEN and LIN E INPUT 

# LEN commands allow you to set a ttme limit on response. 
• RS -232 output from BASIC. W ith a single command. 
• More. Level Il l gives you automatic line numbering. 26 

user -definable single stroke InStructions. and more. 
Disk or cassette. Disk versions of Level il l and Editor/ 
Assembler-Plus are brand new. Cassette versions are also 
available with many of the same capabilities. 
Talk to your Microsoft~ dealer. Ask for a demonstration 
of two of the most powerful tools you can get for your 
TRS-80: Level ill BASIC and Editor/Assembler-Plus. On 
disk or cassette. From Microsoft. 

TRS 80 1S a trademark of Radto Shack. a dtVISIOn of Tandy Corporation. 
M 1crosoft 1s a reg1stered trademark of M1crosott Corporat1on. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT™ 
MICROSOFT CORPORATION 

10700 NORTHUP WAY 
BELLEVUE. WASHINGTON 90004 .-282 



Listing 1 contmued 

7E6C E5 
71!!60 2A7P71!! 
7E71 71!! 
71!!71 87 
71!!72 2113 
71!!74 327B7E 
7E77 23 
71!!78 227P7! 
7£78 £1 
787C C9 

71!!70 .. 
) 
7£71!! .. 
or Not (Ill 
71!!7F lUI 

71!!81 1111 
18), 
7883 II 

71!!84 43 
71!!8A II 
71!!88 53 
71!!8P II 
71!!91 52 
71!!94 II 
11!!95 3P 
71!!90 IDII 
7E9P 47 
7EA4 II 
7EA5 II 
7EA6 49 
71!!AC II 

71!!AD .. 
7EAI!! 4C 
7£83 II 
7EB4 4C 
7EB8 II 
7EB9 II 

7EBA II 
7EBB 51 
7EBF II 
7ECI 51 
7EC6 II 
7EC7 4C 
7£CD II 
7EC£ 52 
7£01 lOll 
71!!03 53 
7ED7 II 
7ED8 54 
7BDC II 
7£00 55 
7£1!!3 .. 
7EE4 43 
78£7 .. 
7EE8 45 
7EEC II 
7EED II 
7BBE 54 
78P3 II 
7EP4 41 
7EP8 IDII 
71!!PA II 
71!!PB 2P 
7Pil II 

7PI2 II 
7PI3 53 
7PI9 II 
7PIA 3P 
7PIE lOll 
7Pll 41 
7Pl4 II 
7Pl5 56 
7rl9 II 
7PlA 43 

288 • SO Micro, Dt~eember 1982 

11511 ' 
11521 ' 
11531 ' usn CONTI 
11551 
11561 
11571 
11581 
11591 
11611 IIORE 
11611 
11621 
11631 
11641 
11651 
11661 ' 
11671 ONOPP 

ALSO BRANCH PROM BNTRY 
POIN'l' IF CONTINUING 

POSH HL ,save Original 
LD HL,(STRPrR) 1Get Addr of Char to Process 
LD A, (BL) JPUt in 'A' 
OR A ,see if zero 
JR NZ,IIORE ,continue if not Laat 
LD (SUBPLG) ,A ,set Flag to Stop Proceaa 
INC HL 1Point to Next Character 
LD (STRPTR),BL ,save Address 
POP HL 1Restore Original 
RE'r ,output Character 

SWITCHES/FLAGS 

OEPB I 

11681 SUBPLG DBPB I 

I 

1PLAG-If Routine ON (Ill or orr (BIB 

1PLAG-If Currently Subatituting(ll) 

JAddreas of Char TO BE Substituted 11691 
11711 
11711 
11721 
11731 

11741 

11751 
11761 
11771 
11781 
11791 
11811 
11811 
11821 
11831 
11841 
11851 
11861 
11871 
11881 
11891 
11911 
11911 
11921 
11931 
11941 
11951 
11961 
11971 
11981 
11991 
12111 
12111 
12121 
12131 
12141 
12151 
12161 
12171 
12181 
12191 
12111 
12111 
12121 
12131 
12141 
82151 
12161 
12171 
12181 
12191 
12211 
12211 
12221 
12231 
12241 
12251 
12261 
12271 
12281 
12291 
12311 
12311 
12321 
12331 

STRPrR OBPW 

' ' WORDS 

' ... 

, ... 

' ... 

REPLACEMENT WORDS 

D8PW .. 
DEPB I 

!Skip Rull(IIB),CONTROL A <Break> (I 

1and CONTROL B <On/Off Toggle> (128) 

Dlnl 
D8PB 
Dlnl 
OEPB 
D!.nl 
DBPB 
DEn! 
DBPW 
DEn! 
DBPB 
DBFB 
Dl!!nl 
DBPB 

CONTROL 
DBPB 
OBPM 
DEPB 
DBFM 
DEPB 
DEPB 

'CSAvz•• 
I 
' SET(' 
I 
'READ' 
I 
'?PRB(A$)' 
IIIDH Jlnclude ERTER Code 
'GOSUB' 
I 
I JSkip Backspace <IBB > 
'INltEY$' 
I 

J Available 
I 
' LLIST' 

• 1 LIST 1 

I 
I ,skip Enter <IDH> 

R Available 
I 
'POitB' 
• 'POIN'l' ( ' 
I 
'LEPT$( 1 

• 'RUN' 
IIIDB 
'SOR( ' 
I 
'TAB(' 
I 
'USR(I)' 
I 
'CLS' 
I 
'EDIT' 

• • ' TROPP ' 
8 
'AUTO' 
11108 

JSkip Shift LEFT Arrov <188> 

CONTROL 
D!PB 
D!PII 
DBPB 
DEn! 
DEPB 
DEn! 
DEPB 
DEPII 
DBPW 
DEn! 
D!PB 
DBPX 
DEPB 
DEPJt 
DBPB 
DBPM 
DBPB 
DEPM 
DBFB 
DBPB 
DEPM 
DEPB 
DEPM 
DBPW 
DEPB 
DEPM 
DEPB 

I 1Skip Shift UP Arrov <lBH > 
' / 32755' 1Entry for Restore BASIC Routine 
I 

CONTROL 9 
DEPB 
DEPM 
DEPB 
DEPII 
DBFW 
DEPII 
DBPB 
DBPM 
DBPB 
DBPM 

Available 
I 
'SYSTEM' 
I 
'?MEM' 
IIIDB 
'ASC(' 

• 'VAL(' 
I 
'CBR$(' 

Listing 1 conMws 



DEVIL'S TOWERS 

5600--- Oeri' s Tower 
(BY JOHN OLSEN JR.) 

--· 1111- 3600 (SEE YOUR LOCAL DEALER) 
e e OR ORDER FROM e e 

, .... FANTASTIC SOFTWARE ..-36 

P.O. Box 27734 
Las Vegas, Nevada 89126 

(702) 362·1457 
MASTER CHARGE VISA 

PRICI •••• 161 TAPE S15.95 --· .. 32X DISK S19.95 
MODB. I & I 

' NACIW L4HGIJAGE ' GRAPIICS 
'ARCADE STYU GAME ' AlPtiA & TRISSTICX COMPATII.E 

~. ~. ~. • 
'1 0 llrlH SCORE SAVE Ail: 3 ~ Dril ' 50\NJ 



178 28 20 
3.5 3.6 3.6 Assignment (LET) 
3.0 3.0 3.0 Array Reference (I -dim) 0 0 

35 1.8 1.6 Array Reference (2·dlm) 13 13 
23 2.0 I 6 AND, OR 12 12 
57 6.6 

Compare 1 == , > < etc) 
4 7 7 1.8 1 4 36 3 48 I 8 Add, Concaten~t~ 1 + ) 10 10 1.3 1 3 

1.5 1.5 11 Subtract ( _) 6 6 2 
108 1.17 Multiply(") 4 6 6 

77 
102 

Orvrde (/) 6 6 6 70 84 
7.1 1.9 

9.3 Constant Reference 6 6 6 
111 6.8 FOR-NEXT 0 6 4 48 4 
10 POKE 6 23 4.5 3.6 
47 SET, RESET -1 5 5 4.6 30 
33 8 1 IF THEN ELSE -I 5 5 4.3 3.5 3 50 68 51 ON express ion GOTO 9 9 3 

1.2 1.01 ON expressron Gosue 
-2 0 0 1.03 12 0 61 50 37 PAINT srmple.varlable 3 3 

our -1 -1 -1 
5 11 

-1 
11 

216 
74 

- 7 
- 10 

inf rnf 
1.9 1.7 -3 -3 23 1 7 -3 -3 

2.3 
3 9 9 2.0 5 8 8 
0 3 3 

53 ASC 
258 LEN 5 48 LEFT$ 0 4 7 RIGHT$ 

64 MID$ 
1 

25 1 
CHA$ 2 36 CVI 0 16 MKI$ 0 7 1 cvs 0 25 MKSS 0 5 4 CVD 0 16 MKOS 0 

0 

@ correct BASIC programs (~·;·· dynamic 
renaming, no out-of- range arguments) 
compile without modification. 

You owe it to your programs. 

Allen Gelder Software 

(415) 387·3131 

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. 
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gram Is still Intact-you just cannot get 
at lt. 

I keep this routine In protected high 
memory; putting It on the end of Autokey 
has worked out very well. I Incorporated the 
system jump address Into Autokey making 
it quite easy to run lt. 

When you want to use It put the Autokey 
program In keyword mode. Press shift, 
down arrow, period and System will appear. 
Press Enter and the System prompt •7 will 

L•stmg I continued 

7Plr II 12341 
7P21 u 12351 
7P24 II 12361 
7P25 52 12371 
7P2B II 12381 
7P2C 46 12391 
7P2P II 12411 
7P31 47 12411 
7P34 II 12421 
7P35 52 1201 
7P3B II 12441 
7P3C 49 12451 
7P42 II 82468 
7PU 29 12471 
7PU •• 82UI 
7P45 4C 82491 
7P49 II 82511 
71'4A 4C 12518 
7P51 81 82521 
7F51 4D 12538 
7P56 18 82541 
7P57 4£ 82551 
7P5B II 12561 
7P5C 51 12571 
7P61 II 12581 
7P62 58 12591 
7P68 II 12611 
7PU 52 12611 
7P71 II 12621 
7P71 52 12631 
7P7S II 12fiU 
7P7fi 53 12651 
7P7E II 12661 
7P7P 54 12671 
7P83 II 82688 
7PU 55 12698 
7P89 18 82711 
7P8A 56 12711 
7P91 II 12728 
7P92 45 12738 
7P96 II 82741 
7P97 43 12758 
7P9C II 12761 
7P9D 54 12771 
7rAl II 12781 
7PA2 32 12791 
7PBE 2C 12811 
7PDI 3A 12811 
71£7 IDII 12821 

12831 
12841 
12851 

7FP3 12861 
7PP3 2AAUI 12871 
Area 
7PPfi H 12881 

P'1'R 
7PP7 CDP81A 12891 
7PPA CD591B 12911 
CLEAR 
7PPD C3191A 12911 
lUI 12921 
IIIII TOTAL ERRORS 

' 

appear. Press shift, down arrow, comma 
and the routine's entry address In decimal 
will appear (132755). Press Enter. The 
routine will execute and return you to the 
Basic Ready prompt ready to run, list, or 
CSAVE your program. Then you can con· 
tinue as If nothing had happened. Aemem· 
ber, do not turn off the computer, or all 
Is lost. (J. Kovacic developed the code for 
this routine; It was published In Interlace 
Age some time ago.) 

DEPB I 
DEPM 'DATA' 
DEPB I 
DBPM 'RESET(' 
DEPB I 
D!PM 'FOR' 
DEPB I 
D!PM 'COTO' 
DEPB I 
D!PM 'RETURN' 
DEPB • DE I'M 'INPUT"' 
DEPB • DE I'M ')' 
DEPB I 
D!FM 'LEN( 1 

DEFB • DEFM 'LPRIN'l'' 
DEPB II 
DE I'M 'MID$(' 
DEFB • DI!!FM 'NEXT ' 
DEPB I 
DE I'M 'PEEK ( ' 
DEFB • DEI'M 'PRIN'l'@ 1 

DEPB I 
DEPM 'RIGHT$(' 
DEPB I 
DE I'M 'RND(' 
DEPB • DE I'M 'STRING$(' 
DEPB I 
DEPM 'THEN' 
DEPB I 
DEPM 'USING' 
DEFB I 
DEPM 'VARPTR(' 
DEPB • DEFM 'I!!LSE' 
DEFB I 
DEFM 'CLOAD' 
DEFB I 
D!PM 'TRON' 
DEFB I 

"/ keep this routine in 
protected high memory. " 

You can have your own machine lan­
guage copy of this program by assembling 
the source code listing. You can also enter 
the hex Instructions on the left of the listing 
with a monitor. (The Z·Bug program in the 
January 1981 Issue of 80 Microcomputlng, 
one of the better ones around, works well on 
the Model Ill.) You can also use the Basic 
program listed, or, If all this seems too 
much I will give you a free high baud copy of 
source and object code. Just send me a 

DE I'M '2PORI•lTOLEN(Z$)1POKEI+32673' 
DE I'M ',ASC(MID$(Z$,I,l))' 
DE I'M 1 1NEXT!POKEI+32fi73,11END' 
DEPW IIIDB 1End of Last Substitution String 

' ... ROUTINE TO RESTART BASIC ••• 
' ORG 7PP3H ,32755D 

LD BL,(UUB) ,rind Start of Text Storage 

LD (BL),B 1Put Soaething Non-zero into 

CALL 1AF8B 1Adjuat All P'l'RS 
CALL 1B59B 1Piz(41P9B),(41PAB),perfora 

JP 1Al9H 1'1'0 READY Proapt 
END 
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~'"' Epson "'o "' (.,. 
-~-o Giveawa~ ~~ 

Epson MX70/80 Cartridges 

$5'!,!-!.~~~~~ 
Reloads $2.50 each Min. 12 
$30.00 a Doz. of Same Color 
Cartridges and Relo.ds Available 

In Bl.c:k. Red. Green, Blue, Brown 

fir. ~IJ~i~rn~ 
35 Cherry Court. Eat Northport II.Y. 11731 
• Y S Rnilltftll Alii! Tn. Alii! 12111 Slli,o.g & HIMiiog 

Prica S.tljld II C~anot 
Alltw Cltlrillt Tllnt llr Pm""l Cllocta 

M-. Or*<l & Ctrtilitd Clotdlaa"'"" •- illy 

COMPUTER REPAIRS 
CONSULTATIONS 

E • G UMLOR ENTERPRISES 

RFD# 1, Box 48A 
FITZWIWAM, NH 03447 

Otferng Soles 
COMPUTER HARDWARE cn::t PERIPHERALS 

otso 
REPAIR SERVICE- TAPE DUPUCATION 

BASIC P'RC>GRAA1 MODIACATION 
APPLICATION SOFTWARE WRITTEN 

Fcx Fllther lntcxmation Col: 
(603) 585-3142 

SoM !/OW dlioc ~ buv I~ ourfeu 

- !¥An dlokftta. AI onion~ 
from •ock. ~ 24 houn. Call .... FRf£ 
18001 235-4137 lo< pnc.. ....t ...,...,_don. 
"'-" and "-"" c.n:t acap~fld. 
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.;401 

11Now you can type in 
all those super 80 Micro programs 
in half the time!'' 
tape with one of your favorite programs on 
it and I will return it with Autokey. (Don't 
forget some instructions!) 

from you if you enhance this program-just 
drop me a line. 

Modifications 
As with any program, just when you fin· 

ish, you think of many things to add and 
change. I am planning to change the check 
for OOH bytes at the end of each keyword to 
check for a high order bit in the last charac· 
ter of the keyword instead. I'll use the space 
taken up by the zeroes to add Auto Edit 
from the February 1981 issue of 80 Micro· 
computing. I would be very happy to hear 

I sequenced the initialization code at the 
beginning of the program to make it easy to 
restart if you reset the computer and end up 
back at the CASS? prompt. Push Enter 
twice, Enter System, then /3222-4, and it 
will start up again. 

You can also set another protected mem­
ory size in answer to the memory size ques· 
tion and retain it by entering System and 
/32244 to skip the auto memory size routine . 

Now you can type in all those super 80 Mi· 
crocomputtng programs in half the time! • 

Program Listing 2 

11 REM ************************** 
21 REM ** ** 
31 REM ** A U T 0 - K E Y ** 
41 REM * * Don Rigg ** 
51 REM ** Ju1y,l981 ** 
61 REM ** ** 
71 REM ••••••••••********•••••••• 
81 CLS:PRINT@S24,CHR$(23).AUTOKEY NOW LOADING" 
91 REM *** Prot•ct K .. ory Froa 32224 (7DEIH) On ••• 
111 POKE16561,222:POKE16562,12S:CLEAR 51 
111 DEFINT 8:DEFD8L C 
121 REM *** Read AUTOKEY Object Code ••• 
131 FOR A' • 32224 TO 32387: REM 7DEIH TO 7E83H 
141 READ B 
lSI POKE A\,8 
161 C•C+B 
171 NEXT 
181 IF C <> 17956 THEN PRINT "Error in Data Stats 611 to 711": 

END 
191 REM ••• Read RESTORE BASIC Object Code ••• 
211 C•l 
211 FOR A • 327 55 TO 32767: REK 7FF3H TO 7FFFH 
221 READ B 
231 POKE A,8 
241 C•C+B 
251 NEXT 
261 IF C <> 1432 THEN PRINT "Error in Data St•t 731" : END 
271 REM ••• Read KEYWORDS **• 
281 C•l 
291 FOR A' • 32388 TO 32754: 
311 READ 8$ 
311 B • ASC(BS) 
321 IF B • 38 THEN 
331 IF B • 48 THEN 
341 IF B • 39 THEN 
351 IF B • 33 THEN 
361 POKE A\ ,B 
371 C•C+B 
381 NEXT 

B • 13: 
B • 1: 
8 • 34 : 
8 • 48: 

REM 7E84H TO 7FF2H 

REM 
REM 
REK 
REM 

Change 
Change 
Change 
Change 

' to ENTER 
I to NULL 
' to • 

to II 

391 IF C <> 21511 THEN PRINT "Keywords different fro• Original L 
ilt - Progr .. Continuing" 
411 REM ••• Execute Object Code *** 
411 POKE 16526,224:POKE16527,125: 
421 CLS 
431 A • USR(I) 

REM 7DEI 

441 REM ••• Data For AUTOKEY Obj•ct Code ••• 
451 DATA 62,211,51,226,65,33,222,125,34,177,64,33,172,125,34,161 

461 DATA 64,215,114,27,42,22,64,34,15,126,33,8,126,34,22,64 
471 DATA 62,1,51,25,64,195,25,26,58,126,126,183,32,94,215,36 
481 DATA 48,183,211,245,254,2,32,12,58,125,126,198,128,51,125 
491 DATA 126,241,62,1,211,58,125,126,254,1,41,2,241,211,241 
511 DATA 254,32,56,2,24,17,254,8,211,254,1,211,254,13,211,254 
511 DATA 27,211,254,24,211,24,18,254,97,56,6,254,123,218,214 
521 DATA 32,211,254,65,216,254,91,218,214,33,229,33,129,126 
531 DATA 71,126,35,183,32,251,16,249,34,127,126,62,1,51,126 
541 DATA 126,225,229,42,127,126,126,183,32,3,51,126,126,35,34 

Llstmg 2 conrmues 

Scanned by Ira Goldklang - www.lrs-80.com 



R CO PUTER~~*-· 
The Mtcro Works IS pleased to announce the release ol tiS disk-based editor. 
macro assembler and monitor, wrmen lor Color Computer by Andy Phelps. THIS 
IS IT - The ultimate programmmg tool' 
The powerful 2-pass macro assembler features condtttonal assembly. local labels. 
include hies and cross referenced symbol tables MACRO-SOC supports the 
complete Motorola 6809 mstrucuon set m standard source format. There are no 
changes. constratnts or shortcuts m the source language dehnillon Incorporating 
all of the features ol our Rompack·based assembler (SDSBOC). MACRO-SOC con· 
tams many more useful instructtons and pseudo-ops whtch atd the programmer 
and add power and llextbthty 
The screen-onented text edttor 1s destgned lor efftcient and easy edtllng ol 
assembly language programs The " Help Key" feature makes 11 stmple and tun to 
learn to use ihe edt tor As the edt tor reqUires no hne numbers. you can use the 
arrow keys to postlton the cursor anywhere m the ftle MACRO·BOC allows global 
changes and movtng/copymg blocks of text. You can edtt hnes ot assembly 
source whtch are longer than 32 characters 
DCBUG IS a machtne language montlor whtch allows exammmg and altering of 
memory settmg break pomts. etc. 
The edttor. assembler and monitor - as well as sample programs - come on one 
Radto Shack cornpaltble dtsk. Extenstve documentation tncluded MACRO-SOc 
Price: $99.95 

sosaoc - Our famous edt tor . assembler and montlor m Rom pack Complete 
manual included. Price: $89.95 

PARALLEL PRINTER INTERFACE - Senal to parallel converter allows use of all 
standard parallel pnnters. You supply pnnter cable Pt80C Price: $69.95 

MICROTEXT - Get pnntouts whtle ustng your modem1 Also download to cassette 
General purpose terrntnal Rompack. Price: $59.95 

YOU NEED COLOR FORTH!! 
Why? •Forth 1s taster to program m than Baste 

•Forth IS easter to learn than Assembly Language 
• Forth executes m less lime than Bastc 

Forth IS a htghly mteractlve language hke Baste. wtlh structure like Pascal and 
executiOn speed close to that ol Assembly Language The Mtcro Works Color Forth 
IS a Rompack contammg everything you need to run Forth on your Color Computer 
Color Forth conststs olthe standard FORTH Interest Group (FIG) implementatton ol 
the language plus most ol FORTH· 79. It has a super screen edt tor with spht 
screen dtsplay Mass storage IS on cassette. Color Forth also contams a 
decomptler and other atds for learnmg the mner worktngs of thts fasctnallng ian· 
guage It wtll run on 4K. 16K. and 32K computers Color Forth contams tOK of 
ROM leaving your RAM for your programs' There are stmple words to elfecltvely 
use the Ht·Res Color Computer graphtcs, Joysticks. and sound The 112-page 
manual mcludes a glossary ol the system-specthc words. a full standard FIG 
glossary and complete source listmg COLOR FORTH .. . THE BEST' From the 
feader m Forth, Talbot Mtcrosystems Price: $109.95 

GAMES 
Star Blaster - Blast your way through an asterotd field 1n thts acuon·packed Ht· 
Res graphics game . Available m ROMPACK; reqUires 16K. Price: S39.95 
Pac Attack - Try your hand at thiS challengtng game by Computerware. wtlh 
lantasuc graphtcs. sound and action' cassette reqUires t6K. Price: S24.95 
Berserk - Have fun zappmg robots with thts Ht·Res game by Mark Data 
Products. Cassette reqUires 16K Price: $24.95 
Adventure - Black Sanctum anc! Callxto Island by Mark Data Products . Each 
cassette reqwes 16K Price: $19.95 each. 
Cave Hunter - Expenence v1v1d colors btzarre sounds and erne creatures in hot 
pursu1t as you wmd your way through a cave maze in search of gold treasures. 
Thts exctting Ht·Res game by Mark Data Products requtres 16K for cassette 
verston. Price: S24.95 

Also available: Machme language Monttor * 2-pass Dtsassembler * Books * 
Memory Upgrade Ktts * Parts and Servtces * Gall or wnte lor tnformatton 

Galilornia Restdents add 6% Tax 
.,.

125 
Master ChargeNisa and 

COD Accepted 
TH[~D©~ 

W©~ P.O. BOX 1110 DEL MAR, CA 9201 4 619-942-2400 

RELIABLE LOW-COST HIGH-SPEED TAPING 
NO-FUSS HIGH SPEED SOFTWARE 

KWIC OS (Mod 1. 4k to 48k) $26 
KWIK Cassette Operating System for Mod 1. The easy·to-use Level 
II enhancement for reliable fast taptng (select 1000·3000 baud). 
Features: save, load, verify, search, chain-load. catalog, and test­
read of both BASIC and machtne-code programs .. . plus: long pgm 
names, passwords, debounce. slow 'list . self ·backup·, and more. 

KOS3 (Mod 3, 16k to 48kl $26 
The KWIK Cassette Operating System for Model 3. All KWICOS 
features at 2200 baud, plus KWIK set of: clock dtsplay, Ttme, Date. 
Cassette high/low, 1/0 routing, etc. 

NO-FUSS ANY-SPEED HARDWARE 
The amazing LemonAtd Loader takes the 'hmcktes· out of Model I 
loads, but even more amaztng ... make KWIK coptes of your Model 
I programs and load them flawlessly at 6x speed' lnstant tnstalla­
tton . . . simply plug between your cable and recorder. No tnternal 
battenes or external power needed. 

New Model LL0-2 Deluxe loader has volume controlled jack for 
tape listemng wtthout plug-pulling, us1ng external speaker/ear­
phone. Ideal for Model l, compatible wtth Model Ill. ppd 521 .99 
New Model L0-2 loader. Butll-ln low level audto mom tor wtlh hxed 
volume. Model l, Mod Ill compatible. $18.99 

KWIKIT (specify Model) S12 
Mint-system for BASIC programs only 
Easy load 1 000 baud lor Mod 1 , 2200 baud 
for Mod 3. Many ·KWICOS features. 

r~-----C---L..JE_G_S _____ ___, Model LL· l . Great ltnle economy loader tor 
ttEVII the Modell. 514.99 

Model LSS. Solid state SOFTROL ( t ) elimi­
nates switch-hits (2) Push button and shde 
swttch control of CTR motor makes tape 
posti!Omng a snap wtthout plug pulling. 
(3) Cushtoned motor-off delay pulls end of 
programs past CTR ptnch rollers . no 
pinch-htts, plus (4) automatically gaps 
between saved programs. For all standard· 
plug recorders and computers. $18.99 

KWINK (Modet1 , 4k·48kl S15 
Makes stand-alone fast-loadtng (2x-6x) 
copies of any standard 500 baud "SYS· 
TEM" program. (At 6x, 3 mtnute program 
loads in 44 sec!) 
KLOAD (Model1) S15 
Stmtlar to 'KWINK, but for BASIC pgms only. 
(Spectfy 16·32·48k) 
KLOAN (Mod 3, 16k-48kl $12 
Makes 500 or 1500 baud copy of any other 
standard 'system' pgm. 

KWIK Software 
Box 328 
Bolivar, MO 65613 
Phone (417) 326·7154 

PUTS COUNTER 
IN FULL VIEW 

TAKES LESS 
TABLE 

Call etlher numbe• 1•110 pm most any oay lor onlo or older US o•ders 

.-See Lrst of Advertrsers on Page 451 

$2.99 w1th order 
from erther company 
Otherw•se S4 99 ppd 

"'cSSOtJn r~eo1s ado sale> lax 

LEMONS 
TECH 
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REMSOFT, INC. 
Let Your TRS·BO® 

Teach You 
ASSEMBLY LANGUAGE 

T.reo of buy•ng bOO' after bOo-. on assemb ly 
l a n~;ua~e orogrammmg ana Sftll not -. no~ •ng your 
POP lrom , our PUSH' 

REMsoFT o•ouO') announces a more 
etr •c•ent wa) us•ng .. our o~n TRS 80 10 tearn 
tne tunoa men ta ts o t a ssembly la nguage 

rtw;ramm.ng at YOUR pace ana YOUR 
con .. en•ence 

Our unraue oacio,age ''INTRODUCTION TO 
TRS·SO ASSEMBLY PROGRAMMING". "' '" 
orov•Oe you "" 'tn rne rollowmg 

• Ten a~ rTHnu te lessons on auo•o casseltes 
A an .. er program 10 m a ... e ) Our TRS 80' v•Oeo 
rnorqor se~¥e as a otac, ooaro •or tne ns ttuctor 
A o so•aJ progfam tor eacn essen to oroY•Oe 

usua· •o., ana •e,,., torcement tor ,. nat 'w Ou are 
"ear ng 

• Ste:» O) s·e o•ssect o.., ot como ete ana use·~.~ • 

•ou t.nes to test nemor,. ai"'O 10 ~a '" Otrect 
con11o1 o~er 1ne ... e·. ooato -. .aeo 'TlOn tor ana 
:~ rmtt" 

• Ho ..... to access ana use oo ~~. erl ul rou t•nes .n 
; our Leve l II ROM 

lor Model1 
REMASSEM·1 c1ope1 only $69.95 
REMASSEM·1 tdiskl only $74.95 
NOW AVAILABLE FOR MODEL 3 
REMASSEM·3ci•P•I $74.95 
REMASSEM· 3 tdllkl $79.95 

LEARN TRS·BO • 

ASSEMBLY LANGUAGE 

DISK 1/0 

Ycu· <l s -. S'.S i(>M a na \ OU CCI 'l rea 1\ SleD Out 

A t n REMSOFT ' S Eauca t ona MoOul e 
REMOISK·1. a s~or · course re,pa l•n~ tne oeta•I S 
ot DIS" 0 PRQGq AV.V IN G uS•"C assemo., 
an~ua~e n~enoeo •or tne Stu ent ,... q n 

(> • oer €' 'lC€' n CI SSf?MO • t(lr'\Qud (> 

COU qSE INCLUDES 
• T ,,o ..:5 m•nute esso,s on au o casse11e 
• A or·ver o•oc;raM to ma-.e -, our TRS 80 .. . aeo 
~o,.,• t or se·ve as a o ac ... ooarn •or t.,e mstrucior 

• ~ o·so a' :•oc;ra !"'"' •or eac'"' esso" • C'O" oe 
twst•at·~ro a""~C •e " 'O•Ce'Tlef'l' '"' "' " a· . c~o~ are 

• :. ova · e: ~· co--.:;•e"e""S , e t .,. -. c..:-..,'Tle"'·ec 
: •u;•a,.. s· ·r~s ,..,s:,a· .,~ se.c~.oe""~t· a ' e 0 
·a.,.Jco"" access ' e 0 ano trac• an~ sec ·or 0 

• A a s ~>.eo" t ... t"" tT'dC"•"' tt reoaoao e source cooes 
f~· a ~·oc;• a~'*" s .:J·SC~.osse.J '" ootn Rao•o Snac-. 
EO .. ASM a.,o ~.· acre •orma:s 

• Rou t •~"~ f'S tc CO~" ~ e· · I•OM O"e assemo•er tormat 
to t""~ e ot~"e' 

Presently available lor model 1 only 
REMDISK· 1 only $29.95 

Ouler Inquiries i nYited 

Tnese courses ~ere oe .. e o peo ano recoroeo o; 
Joseon E. \" ' 11s at"!O are oaseo O'l tne successful 
ser•es o ' courses ne nas taugnt at M~ta 
Tecnno1~ es Coroora t•on tne Rao o Snack 
Comoute· Center a no o tner •ocat•ons '" Nortnern 
On ,o Tne m1n1mum S) stem reou+reo s a Leve II 
16K RA M 

fll. REMSOFT. INC. 

571 E. 185 St. 
Euc ltd. Oh10 441 19 

(216) 531 ·1338 

~r~\!~fH7r7~~~ASDSTATES ..-t29 
S5 00 CA ADA AND MEXICO 
OTHER FOREIGN ORDERS ADO 20 , 
OHIO RESIDENTS ADO 6 1 , SALES TAX 

TRS-80 " IS A TRADEMARK OF TANDY CORP 
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558 DATA 127,126,225,281,8,8,211,126,8,8,8 
568 REM ••• Data For RESTORE BASIC Object Code *** 
578 DATA 42,164,64,116,285,248,26,285,89,27,195,25,26 
588 REM *** Data For KEYWORDS *** 
598 DATA C,S,A,V,E,',8 
688 DATA S,E,T,(,8 
618 DATA R,E,A,D,8 
628 DATA ?,F,R,E,(,A,$,),,,8 
638 DATA G,O,S,U,B,8,8 
648 DATA I,N,K,E,Y,$,8,8 
658 DATA L,L,I,S,T,8 
668 DATA L,I ,S ,T,8,8,8 
678 DATA P,O,K,£,8 
688 DATA P,O,I,N,T,(,8 
698 DATA L,E,P,T,$,(,8 
788 DATA R,U,N,,,8 
718 DATA S,Q,R,(,8 
728 DATA T,A,B,(,8 
738 DATA U,S,R,(,2,) ,8 
748 DATA C,L,S,8 
758 DATA E,D,I,T,8,8 
768 DATA T,R,O,P,P,8 
778 DATA A, U,T,0,,,8,8 
788 DATA / ,3,2,7,5,5,8,8 
798 DATA S,Y,S,T,E,M,8 
888 DATA ?,M,E,M,,,8 
818 DATA A, S,C,(,8 
828 DATA V,A,L,(,8 
838 DATA C,H,R,$,(,8 
848 DATA D,A,T,Ar8 
858 DATA R,E,S,E,T,(,8 
868 DATA F,O,R,8 
878 DATA G,O,T,0,8 
888 DATA R,E,T,U,R,N,8 
898 DATA I,N,P, U,T,',8 
988 DATA ) ,8 
918 DATA L,E , N, (,8 
928 DATA L,P,R,IrN,T,B 
938 DATA H,I,D,$,(,8 
948 DATA NrE,X,T,8 
958 DATA P,E,E,K,(,8 
968 DATA P,R,I,N,T,@,8 
978 DATA R,I,G,H,T,$,(,8 
988 DATA R,N,D,(,8 
998 DATA S,T,R,I,N,G,$,(,8 
1888 DATA T,H,E,N,8 
1818 DATA U,S,I,N,G,8 
1828 DATA V,A,R,P,T,R,(,B 
1838 DATA E,L,S ,E,8 
1848 DATA C,L , O,A,D,8 
1858 DATA T,R,O,N,8 
1868 DATA 2,P,O,R,I,•,1,T,O,L,E,N,(,Z,$,) ,•:•,P,O,K,E,I,+ 
1878 DATA 3,2,6,7,3,",",A,S,C,(,H,I,D,$,(,Z,$,",",I,",",1,),) 
1888 DATA •:•,N,E,X,T,":",P,O,K,E,I,+,3,2,6,7,3,",",1,":" 
1898 DATA E,N,D,,,8,8,8,8,8,8,8,8,8,8,8 

**SUPER"'** 
ISA's DATABASE 
The only DBMS with all /hese lea lures: 

* PROVEN in one year of tesl marketing * TOUGH, reliable file slruclure * MENU driven for simplrcrty and easy use * ARITHMETIC with stored calculallons * FAST sel·up and report format•ng * CLEAR user-oriented documenlallon * PRINTS totals & subtotals - ma11 labels * REFORMATS and merges data files * MUL TI·OISK files: Up to 128K records * SORTS full disks on up to 40 fields * PRODUCTION lnpul of repetitive data * USE existing data files * COUPLES lo word processors * POSTS transactions to master f ile * SEARCH by strings, ranges, compariSons 
* DATA COMPRESSION: Over lwlce as 

many lebels as I he other system 

Verbatim 
flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. -vrs..· 

PACIFIC 
EXCHANGES For TltS·IIO' - I, II. Ill. & 16 - 250.00 

CP/ ,_,, - 295.00 

Ask your Deater or Wnle t"' 35 1 

lnetltute for !k:lentllk AnalyUa. Inc. 
P. 0 . llox 7116, Dept. ,.,. 2 

Wilmington, DE 191103 (215) 358·3735 

100 Foolhill Blvd 
San luis Obispo, CA 
9340 I In Cal call 
(800) 592·5935 or 

'T.M. T1ndy Corp. t T.M D1g1 tal Reseatch 
...... ~---.....:::::J (805) 543·1037 . 
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BOOST THE POWER AND 
PERFORMANCE OF YOUR TRS-80™ 

WITH 
WILEY'S FRIENDLY PAPERBACK GUIDES 

THE TR8-80 111 MOOEL II USER'S GUilE 
Tony Bove & LeRoy Finkel 

Get to know the myriad of applications, 
options, and accessories available for the 
TRS-8ora.~ Model Ill-with the help of this clear, 
nontechnical guide. It explains everything you 
need to know to use your micro effectively-from 
handling its disk operating system to coming to 
grips with the incredible array of software on the 
market. 
(1-86242-8) November 1982 
approx. 256 pp. $12.95 

Tlf GENE IN THE COMPUTER 
Easy BASIC Tllrllllgh Graphics 
TRS.aJ ~"~ Edition 
Rachel Kohl, Laura Karp, & Ethan Signer 

Learn how to program the fun and easy 
way-by interacting with the "genie", a microcom­
puter graphic. A tiny core program on the very 
first page of the book shows you how to bring the 
genie to life-a simple face on the monitor screen 
of your TRS-80!.,. As you master each new 
programming concept. you can make the genie 
move, smile, talk. tell stories. and even star in a 
movie. Ideal for young people and for adults with 
"technophobia." 
(1-87049-8) October 1982 
approx. 320 pp. $12.95 

FAST BASE 
8eyold TRS.aJ• BASIC 
George Gratzer with Thomas Gratzer 

Now you can combine TRS-8orM BASIC with 
assembly language to dramatically increase the 
execution speed of your programs from 4 to as 
much as 1,000 times. This practical guide teaches 
you 20 Assembly Language Instructions and the 
names of 60 ROM routines, then shows you how 
to apply these concepts to your knowledge of 
BASIC. Also includes valuable information on the 
operating principles of the TRS-80!.,. 
(1-09849-3) 1982 278 pp. $14.95 

Convenience software (contains all the teaching 
and utility programs listed in FAST BASIC) 
Madill IIi*: (1-87484-1) 51f.'' disk; 32K of memory 
$19.95 
111111 I Disk: (1-86838-8) 5V<" disk; 32K of memory 
$19.95 
Clallll IDr Mldllll • Modell: (1-87421-3) 16K of memory 
$19.95 

TR5-801" is a trademark ol Tandy Corp. 

.-See L•st ol Advert , .. rs on Page 4S 1 

SUBROUTINE SAfiJWICH 
John P. Grillo & J. D. Robertson 

Here, in one easy-to-use manual, are 36 
BASIC subroutines-powerful modules that you 
can combine and build onto to write structured 
programs that are clearer. easier to modify, and 
require less composition and debugging time than 
traditional programs. Geared for use with the 
TRS-80 1

.,. Modell or Model Ill, the book is carefully 
structured. with each subroutine a separate 
four-page unit. You'll find crystal-clear explana­
tions of how each subroutine works, possible 
applications. suggestions for modifying it, and a 
program that incorporates it, complete with 
sample output. Five mother programs demon­
strate the real-world applications of this practical 
programming technique. 
(1-86920-1) January 1983 
approx. 224 pp. $12.95 

For 36 additional subroutines in the same user­
friendlt format , turn to 
MOOE SUBROUTifE SAfiJWICH 
John P. Grillo & J. D. Robertson 
(1-86921-X) January 1983 
approx. 224 pp. $12.95 

SOCCESSAI. S(fTURE Rll SMALL COMPUTERS 
Graham Beech 

This easy-to-use manual shows you how to 
write dependable, efficient. even elegant 
programs that work the first time-even if you' re 
just a novice programmer. First you'll master the 
principles of successful software design with the 
aid of a POL (program description language). 
Then you'lllearn how to create reliable, structured 
programs that are easily-almost automatically 
convertible to Microsoft BASIC. Applications 
range from data structures. files, and sorting to 
simu lations, mathematical equations and compu­
tations, and more. 
(1-87458-2) November 1982 
approx. 192 pp. $12.95 

Wiley publishes more than a dozen popular, 
paperback guides to help you get the most use 
and enjoyment from your TRS-80! .,. Look for them 
all at your favorite bookshop or computer store. 

·rn··"···, JOtiU4.EY & DS.IIIc. 
18o7 A,~. 1982 605 Third Avenue , 

''""'- New York, N.Y. 10158 "'
515 

In Canada: 22 Worcester Road,Rexdale, Ontario M9W 1L1 
3-8615 
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Aerocomp•s 
Proven 
Best-By Test! 
The 
'' DC" 
Double Density controller 
* Technical Superiority 

At last! A double densitY controller for Modell with HIGHER PROBABILITY OF DATA RECOVERY THAN WITH ANY OTHER 
DOUBLE DENSITY CONTROLLER ON THE MARKET TODAY! The ''DOC" from Aerocomp. No need to worry about the pro­
blems that keep cropping up on exist ing products. AEROCOMP'S new analog design phase lock loop data separator 
has a w ider capture w indow than t he digital tYPes currently on t he m arket. This allows high resolution data center­
Ing. The finest resolution available with d igital circuitry is 12s ns lnano seconds!. The "DOC" analog circu it allows in­
finately variable tuning. Attack and settling times are optimum for 5-1 / 4 inch diskettes. 
The units presently on the market use a write precompensation circuit t hat is very "sloppy" . Board to board 
tolerance is extremel·~ wide- in the order of + 100 ns. The "DOC" is accurate to within + 20 ns. 
The bottom line is state of the art rellabilitvl - -

* Test Proven 
Tests were conducted on AEROCOMP'S "DOC" , Percom·s " Doubler A" * and " Doubler II" ' and LNW's " LNDoubler" .. using 
a Radio Shack TRSSO* • • Modell, Level 2, 48 K with TRS80 Expansion Interface and a Percom TFD100 • disk drive 
<Siemens Model 821. Diskette was Memorex 3401 . The test diskette chosen was a well used piece of media to deter­
m ine performance under adverse conditions. The various double densitY adapters were Installed sequentially In the 
expansion Interface. 
The t est consisted of f o rmatting 40 tracks on the d iskette and writing a 6DB6 data pattern on all tracks. The 6DB6 
pattern was chosen because It Is recommended as a "worst case" test by manufact urers of drives and d iskettes. An 
attempt was then made to read each sector on the disk once - no retrys. operating system was Newdos/ 80, version 
1.0, w ith Double zap, version 2.0. unreadable sectors were totalled and recorded. The test was run ten times w ith 
each double densitY controller and t he data averaged. Test results are shown In t he table. 

* FeatureS *TEST RESULTS* 
TRSSO Model 1 owners who are ready for reliable double 
densitY operation will get 11l 80% more storage per 
diskette, 12> single and double densitY data separat ion 
w ith far fewer d isk 11 0 errors, 13> single densitY com ­
patibilitY and 14l simple plug-In Installation. compatible 
w ith all existing double densitY software. 

* Value 

MFR & PRODUCT 
AEROCOMP " DOC" 
PERCOM "DOUBLER II" 
PERCOM "DOUBLER A" 

LNW "LNDOUBLER" 

SECTORS LOCKED OUT !AVCI 

0 
18 
250 
202 

$139.95 for the BEST double density NOte: teSt results available upon written request. All tests conducted prtor to 8·25-IM 

controller on the market. Aerocomp s 14 day money baCk guarantee applies to hardware only. 
$179.95 fo r " DOC" comolete w ith DOSPLUS 3.30 Specials will be prorated. Shipping 52.00 In cont. us. see OPPOSite page for details. 

$229.95 for "DOC" complete With LDOS 

Data Separators 
The advances that make the "DOC" great are Incorporated in the new AEROCOMP Single DensitY Data separator I"SDS"l 
and Double DensitY Data Separator I" DDS"l. 

* Has your original manufac­
turer left you holding the bag? 
If you alreadY own a Percom "Doubler A", "DOubler II" or LNW 
"LNDoubler", the AEROCOMP " DDS" will make It right. Look at the test 
results: 

SECTORS LOCKED OUT 

MFR. & PRODUCT WITHOUT " DDS" WITH " DDS" 

PERCOM " DOUBLER II" 18 1 
PERCOM " DOUBLER A" 250 0 

LNW " LNDOUBLER" 202 0 

* "DDS" ..... $49.95 
IUse 1791 ChiP from your DO COn­
troller! 

"DDS" * with disk controller 

ChiP lndu<led .. .... . $79.9 5 * Disk controller 
Chlp ..... $34.95 

ISI11PP1no $2.00 cont. us • see OPPOSite 
page for detatiSI 

NOte: same test procedures as "DOC". 
• Trademat11 of Percom Data co. 
•' Trademark of LNW 

Plugs directly into your existing 
• • • Trademarlt of TandY corporation Double Density controller. .... 82 
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Do you need a 
Single Density Data 
Separator? 
The Internal data separator In the 
WD1771 ChiP IRIS Expansion InterfaCe! 
Is NOT recommenaed by wo for 
reliable data transfer. DO you have anv 
of these problemS: Lost data, traCks 
lOCked out, CRC errors. disk retry? vou 
NEED ONEI 

* "SDS" .... .. $29.95 
IFor Mod. I; Shipping $2.001 

see opposite 
page•••••• 



TRS 80* 

DISK DRIVES 
40&80TRACK 

NEW LOW PRICES 
Th<lnks to you our sales volume has 
allOwed us to cut costs and we're pass· 
1ng the sav1ngs along We offer the best 
dtsk drNe value 1n the market place 
Reliability. features and cost tough to 
beat. W e deilver ... and we stand behtnd 
our products. AEROCOMP IS the only 
manufacturer to offer FREE TRIAL! Buy 
Aerocomp dnves today You deseNe the 
beSL 

BEST FEATURES * Fast 5 ms track-track access !lme. * O perates s•ngle or double denSity . * " FLIPPY" feature for lOwer medta cost 
(40- I & 80- I) 

* Head load soleno•d. * Dtsk eJector. 
* Easy entry door. * NEW EXTERNAL DRIVE CABLE 

CONNECTION.'"" """~"'"""'' •o '""""'• ,.,. 
CO Vf' l 10 noo• uP < dO f') 

EPSON 
MXSO 
PRINTERS 
S469.oo 

TRSBO Cable (I & Ill) ... .... 59.95 * 
A PPLE Cable & lnrerface. 5105.00 
RS232 Interface .. ...... . . 569.95 
Ribbon Cartridge. Black. . . 59 .95 
Add S6.00 shippng (Cont. U.S.) does not 
1nclude cable. 

MXSO FIT 
All the features of MXOO plus FriCtJOI1 
Feed. Sh•pp•ng & cables as above 

$569.oo 
·w~11 PuiCNx o1 Pmter 

.-See List of Adven•sers on Page 457 

as low as$259.9s 
ORDER TOOAYI 
* 40-Track Dnve * 80-Track Dnve . .. . . . . * 40-Track " FLIPPY" Dnve. * 80-Track "FLIPPY" Dnve . . * 40-Track Duai·Head Dnve * 80-Track Dua~Head Dnve 

S299 95 
. ' $409.95 
. $329 95 

$4 19.95 
$4 19.95 
$569.95 

A I ..tJQvt" .•IVP\ otr · UJfl ~·u• "'en ...-vt"f t•nc: •»"~•u•,. pov .. •-r \uJIII ~ . 
,t! ... )f• fl-"l'n,tt k'Vf't ~· (III II'W"(II(Wl li'JVA( r,o,h() H / JlOVA.( 
S060 H1 ..-v~ on '4•-" .. ~ Qt 111 ' ,oo:, ~ 1 ~CO 

* 40-Track Bare Dnve 5259.95 
* 80-Track Bare Dnve . . 5359.95 * 40-Track " FLIPPY" Bare DnveS279.95 * 80-Track " FLIPPY" Bare Dnve$369.95 

*SPECIAL PACKAGES* 
STARTER A. .. . .. . . . . .. 5339.95 
40-Track Dnve. 2·dnve cable. TRSDOS 
2 3 D1sk & Manual. Fretght & Ins 

STARTER B S369 95 
40-Track " FLIPPY" DrNe.cable. TRSDOS 
2 3 Dtsk & Manual. Fretght & Ins 

COMBO C. . 5465.00 
40-Track " FLIPPY" Dnve. 2-dnve cable. 
LDOS . Fretght & Ins 

COMBO D ... . 5559.00 
80-Track " FLIPPY" Dnve. 2-dnve cable. 
LDOS·. Fretght & Ins. 

COMBO E. S 709 00 
Two 40-Track " FLIPPY" Dnves. 4-Dnve 
cable. TRSDOS 2 3 D•sk & Mannual. 
Fre1ght & Ins 

COMBO F 5989.00 
Two 80-Track " FLIPPY" Dnves. 4-dnve 
LDOS Ins. 

COMBO G. . . . . . .. 5889.00 
Tw o 40-Track Dual-Head Dnves. cable. 
smoiU:X:>S 2 3 Dtsk & Manual. Fretght & 
Ins 

COMBO H . . . S I 289.00 
Two 80-Track Duai·Head Dnves. cable. 
LDOS . Fretght & INS. 

IX)SR_lf.> J <1 a: N£WDC)) I 80.20 
()l.()lloble Wlrh CY:l'f pod'IOgE' 01 exrro cosr 

NUIHU Pf'l "'""''"' '>1 « >onq & "'""""'liC<n Ulj 

WARRANTY 
W e offer you a I 20 day uncond•t•onal 
w an anty on parts and labor aga1nst any 
clefect 1n matenals and workmanship In 
the event serv1ce. for any reason. 
becomes nescessary. our seNtce depart­
ment 1s fast. fnendly and coopera!lve 

100% TESTED 
AEROCOMP D1sk Dnves are completely 
assembled at the factory and ready to 
plug 1n when you rece1ve them Each 
dnve IS I 00% bench tested pnor to sh•p­
ment. W e even enclose a copy of the 
test checklist. s•gned by the test technt· 
Ctan. Wtth every dnve. AEROCOMP 
MEANS RELIABILITYI I 

ORDERNOWII 
To order by ma•l. spec •fy Model 
NumberiSJ of Dnve. cable. etc. (above). 
enclose check. money order. VISA or 
MASTERCHARGE card number and ex· 
ptra(lon date. or request C.O.D ship­
ment Texas res•dents add 5% sales tax 
Add S 5.00 per dnve for shtpptng & hand!· 
•ng !Cont. US). Please allow 2 weeks for 
personal checks to clear our bank. No 
personal checks w1ll be accepted on 
C.O.D sh•pments-cash. money orders or 
certtfted checks only You w111 rece•ve a 
card show1ng the exact C.O.D. amount 
before your sh•pment arrNes. Be sure to 
tnclucle your name and shtpptng address 
You w1ll be not1f1ed of :he scheduled 
sh1pp1ng date. Your bank cred•t card w•ll 
NOT be charged unttl the day we shtp. ll 

DRIVE CABLES 
2·DRIVE S24 95 
4-DRIVE S34 95 

WRITE AEROCOMP TODAY 
FOR MORE VALUES Ill 

CAU TOLL FREE FOR FAST SERVICE 
(800) 824-7881, OPERATOR 24 
POll VISA / MAIR itcHAitOI / C.O.D. OIIOIIIS 
California dial (800) 852-7777 . OperatO< 24. Alo•ko 

FREE TRIAL OFFER and Hawaii dial (800) 824-1'1111. Operator 24 

Order your AEROCOMP Disk Dnve and Tou •n• LINII w 1u aca..,- OIIDIIIS ONLYI 
USe I! With your system for up tO I 4 For Applications and T..:hnicol informot1on, coli 

days. If you are not sansfted for ANY •• ~.2•14•l •33•7••4•34!f6•011!1r•d•rop-u•s•a•co·r·d·. ____ .. 
REASON (except m1suse or 1mproper 
handling) . return lt. packed In the O.Oien lnq,ies InVIted 
ongtnal sh tpptng container. for a full re- _. ~~~~urn~ 
fund. I Hardwar~ only Sp~oal pac~ Wll De pr0<a1tdj ali:,'~ ~ r 
Wehavecomplete confldence •nourpro- Redbird A irport , Bldg. 8 
ductS and we know you w ill be sattsfred! 
ORDER TODA Ylll P. 0 . Box 24829 

Dallas, TX 75224 .-a2 
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GENERAL 

A general guide to the regions of ROM. 

Memory Map-Level II 

Merle D. Goodwin 
S.R. 79, Box 103 
Orland, ME 04472 

This memory map covers 
Level II ROM memory and 

explains how RAM memory Ia 
used by the ROM routines. Level 
II uses memory locations 4000H-
42E7H as Its communication 
region, storing temporary values 

for Basic Interpreter functions. 
The map also covers the memo­
ry mapped Input/output from 
37DEH-37FFH used to com­
municate with the keyboard, the 
printer, dlak drives, and the real­
time clock. 

Thla map Ia a general guide to 
level II ROM routines, not a 
complete reference source. Use 
thla map with a disassembled 
listing of the level II ROMs. 

Write to me If you wish more 
detail In areas of thla memory 
map.• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0000 - 0004 INITIALIZATION ROUTINE 

0000 T~ OFF Dl~ AND CI..OOC: INTIEIRJPTS 
0001 ZEAO A 
0002 - 0004 J~ TO INITIALIZATION ROUTINE AT 0.74 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0005 - 0007 J~ TO R&T 08 CODE AT 1C9• VIA 4000 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
00011 - OOOA R&T 08 

00011 - OOOA J~ TO R&T 08 CODE AT 1C9• VIA 4000 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0008 - OOOC D I~ ROUTINE 

0008 
oooc 

~ T JUOP AOORE&S 
J~ TO IIPECIFIED ADDRESS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OOOD - OOOF D 1110< ROUT I N1i: 

0000 - OOOF J UOP T D D I ~ LOADER ROUTINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0010 - 0012 R&T 10 

0010 - 00 12 J~ TO RGT 10 CODE Af 1D78 VIA 4003 
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• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0013 - 0017 KEYBOARD ROUTINE 

00 13 
001 4 - 001:1 
oo •• - oo&7 

SAVE 8C 
8 • ~£Y80ARD £NTR~ CODE 
JUOP TO DRIVER ENTRV J<OUTINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
001 8 - OOIA ~ST 18 

0018 - OOiA J~ TO RST 18 CODE AT IC90 ~lA 400. 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
001 9 - OOIF ~ IDEO RO.Jl INE 

0019 
OOlC - 0010 
OOIE - OOIF 

SA"JE IIC 
9 • VIDEO ENTRV CODE 
J ..... TO DRIVER ~NTRV ROUTINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0020 - 0022 RST 20 

0020 - 0022 JLMP TO RST 20 CODE AT 2511'1 ~lA 4009 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0023 - 0027 DI BK ROUTINE 

0023 SAVE 8C 
0024 - 002:1 B • ENTRV CODE 
002• - 0027 JUNP TO DRIVER ENTRV ROUTINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
00211 - 002A RtiT 211 

00211 - 002A RET IIIlTH NON DIBk VIA 400C 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
00211 - 002F KEYIIOARO ROUTJNii: 

0028 - 00:211 DE • KEVIIOARO DRIVER ADDREBS 
002E - 002F J~ TO KEVIIOARO DRIVER 

.8CANB KEV80ARD AND ~TURN& IIIl TH BYTE IN A 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0030 - 0032 RBT 30 

0030 - 0032 NiT IIIlTH NON DISK VIA 400F 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0033 - ( 037 VIDEO ROUTINE 

0033 - 003:1 
0034. - 00~7 

DE • VIDEO DRIVER ADDf<t:&S 
J~ TO VIDEO DRIVER 
•DISPLAY THE BYT~ IN A 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
00311 - OO::U. RiiT 38 

00311 - 003A R£T IIIlTH NON DISK V IA 4012 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0038 - 003F MINTER ROUTII<£ 

0038 - 003D DE • PRINTER DRIVER ADDAE&S 



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 " or5%" 

• Plus 2 Free BONUS DISKS/Box* 

•s •" 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. 

f 
' 
m Transaction 

Storage Systems. In::. 
WAQNi ttC V I OlA VfC•At.IJtS 

22255 Greenfield Rd. 
Southfield, Michigan 48075 

CALL TOLL FREE 
1-800-521 -5700 
1-800-482-4770 (Michigan) 
313-557-3036 (Detroit) 
312-922-0076 (Chicago) 
614-221-1788 (Columbus) 
513-621 -1518 (Cincinnati) 
Telex 810-224-4646 

I EXPECT A MIRACLE 

.-SH Llat of Ad'lerrlae" on Page 4'1 

---------------------------------· 
YES, 'I» is the magnetic media supplier that I have always wanted. 

Please send me , 8" 0 SW' D , @ ___ __ ea. 
Prrce BoxQuonmy 

I am interested. Please send me more information 

or call me at ( ) - - --------

For fas ter order entry call any of our toll-free or local numbers 

Com~nY -------------------
Name ________ ____ Title _ ____ _ 

Ad&ess --- ----------------
City ___ _ ____ _ State ____ Zip ___ _ 

Amex/Master Card/ Visa orders are accepted Expiration Date 

month.__ year __ 

80Micro, December1982 • 299 



Map continued 

.Jl.lf"'P TO PRI NTER DRIVER 
e~JNT HE. BYTE IN A 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
()().40 - ()().42 INPUT ROUT INE 

004 0 - 004 2 J~ TO INPUT ROUllNE AI O~Dq 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
004 3 RETI..JRN 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0044 - 004 :1 NOTHING HERE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0046 - 0048 J~ TO DRIVER ENTRY ROUl lNE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
004'> - 004 F KEYBOARD ROUT I NE 

004 9 - 004 8 
004 C 
004D 
004E - 004 F 

SCAN KEYBOARD 
CHECK FOR KEY PRESSED 
RETLIRH I F KEY PRESSED 
LOOP TILL KEY PRESSED 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
00:10 - 0051' KE YBOARD LOOKUP TABLE 

00:10 EN TER - OD 
00:11 SH IF T ENTER • OD 
00:12 CLEAR -IF 
OOS3 SHI FT CLEAR • I F 
00:14 ElfiE AI< - 0 1 
005:1 SHIFT ElfiE AI< - 0 1 
0056 UP ARROW • ~9 

00:17 SHIF T Uf' ARROW • IB 
0058 ~ ARF<ON • 0.. 
00:1'> SHIFT ~ARROW • l A 
VO:IA LEFT ARROW • 0 8 
OO:IB SH I FT LEF T ARROW • 18 
oosc RIGH I ARROW 3 0<> 
OO:ID SH I FT R IGHT ARf<ON - 1'> 
oo& SPACE - 20 
005F SHlFT SPACE • 20 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0000 - 00b5 DELAY L OOP 

OOb O 
006 1 - 006 2 
00b 3 - 00b4 
OOb :l 

DEC COUNTER 
TEST FOR ZERO 
LOOP TILL ZERO 
RET,_ 
a BC I S USED AS THE COUNTER 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OObb - 0074 ,...I RESEl 

O<H.o - OObB 
O<•t.'i - OObE 
OOoF - 0071 
0072 - 0074 

REBEl STACK POINTER 
TEST FOR DI SK 
JIJOP IF DISK 
Jl.Jf1P TO LEVEL I 1 RtNlRV 
e THlS IS CAL.LED BV PRESSING THE RESE. l IN 1Hli 
BACK OF THE KEYBOARD 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
007:1- 0 104 INITIALIZAT ION ROUTINE 

0075 - 007F 

0080 - OOB<> 

OO'IF - OOA7 
OOA8 - OOA8 
OOAC - OO<>E 
OOI>F - OOBI 

008 2 - 0094 
008:1 - 008 7 
OOBB - <OBA 
OOBB - OOBD 
OOBE - OVBF 
OOCO - OOC3 
OOC4 - OOD:I 

OOOb - 0008 
OOD9 - oooc 
OODD - OODE 
OODF - OOE4 
OOE:i - OOEb 
OOE7 - OOE8 
OOEC - OOEE 
OOEF - OOF8 
OOF<> - O.WB 

OOFC - OVFE 
OOFF - (t i OI 

~S LEVEL 11 POINl FRS FR~ ~LOCATIONS 
18F7 - 1910 TOR~ LOCATIONS 4080 - 4 0A6 
SET LOCAT ION 41 E:I - 41 E7 TO INS TRUCT I ON 
LD A, C2C00 ) 
SET INPUT _-FER POINTER C40A71 TO 41 E8 
SET Dllik BASI C ~ \lECTORS FROIO 41:12 - 41A:5 
TO JP 0 120 IN&TRUCTIC»> I L3 EAAOR& 
SET DOS Ell T \lECTORS FROfl TO RETURNS 
ZERO START OF BAS I C PIEKIRY 
SET S TACK POINTER TO 41F8 
CALL INITIALIZATION OF BAS I C POINTERS AND 
VARI A8LES ROUT IHE 
CLEAR SCREEN 
POI NT TO ' ltEJ'OORY S IZE ?' I'£SSAGE 
DISPLAY 1 T 
GET RESPONSE 
I F BREAI< Pi<ESSED DO I T AGAIN 
I F THERE WAS A RESPONSE J LOOP 
GET ENO OF Ca.PUTER I'OEIOORV ANO JUOOP 
*THIS I S DONE I F YOU DON' T RESPOND 10 1'£" SIZE? * 
PUT BINARY OF RESPONSE IN DE 
IF RESPONSE I SH ' T RI GHT JutOP TO SN ERROR 
.. tl. • RESPONSE - 1 
TESl 10 SEE IF THI S LOCAT ION EXIST S 
If- IT DOESN 'T EX IST GET NEW RESPONSE 
TEST FOR "I~ RESPONSE 17 428 
IF BELON THEN 01'1 ERROR 
STORE I'EIOORY S IZE AND START 00' STRING SPACE 
CALL INI TI AL I ZATION OF BASI C PO IN"TERS AND 
VARI ABLES ROUT I NE 
POI NT TO " RADIO SHAC .. LEVEL II BAS I C ' P1ESSAGE 
D i SPLA Y 11 

0 10= - 0 104 J~ TO READY ROUT INE 

••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
V l 0 5 - 0 11 0 • f"IErtORY StzE • HESSAGE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0 111 - 0 12C "RADIO SHACK LEVEL I I BAS I C " I'ESSAGE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
v i 2D - 0 13 1 L3 ERROR ROUTINE 

E • ERROR CODE 0 12D - 0 1 2E 
0 121' - 0 13 1 J lJOP T 0 ERROR ROUT I NE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0 132 - 0 19C GRAPHI CS ROUTINE 

0132 - 0 13.A P UT GRAPHI C CODE ON S TACKs 
() POI NT 

- I SET 
+ I RESET 

0 1 3 9 - 0 13 L CHECK SYNTAX 
0 13 D - 0 1 3.F A • X VALUE 
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0 140 - 0 141 
0 14:i' - 0 144 

014:1 

CHECK F'OR ) 127 
I f ~ THEN FC ERROR 

SAVE X IIALUE 
CHECK SYN"T A X 
A • Y VALUE 
C><ECK FOR > 4 7 
IF > THEN FC ERROR 

0 146 - 0 1 4 7 
0 148 - 0 14A 
01 4B - 0 14C 
014D - 0 14F 
01:10 - 0 1 7F 
0 180 - 0 181 
0 182 

c:oo.f'UTE V IDEO LOCATION AND BI T IOASK 
I F POINT T~N J utOP 

0183 - 018:1 
0196 - 0 18& 
OIBC - 0 18D 
OIBE 
OlaF - 0 19'0 
0 1'>2 - 0 19C 

RES TORE SRAPHIC CHARACTER 
IF SET THEN JIJOP 
RESET B l T 
CHECk SYNTAX 
RETURN 
SET 9 11 AND RETli<N 
TEST BIT AND RETURN 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
- O I C8 OI '>D 

Ol'>D 
0 19F 
OIA:I 
OlAB 
OIAB 
0 1AC 
0 180 
0 181 

- Ol<>E 
- 0 1A4 

OIA7 

ADJUST AND SAVE ENCODED STATE>OENT PO INT ER 
JUOOP I F SHIFT <I WAS PRESSED 

O IAA 
SCAN KEY BOARD 
I F NO KEY PRESSED THEN JutOP 
SAllE CHAAAC TER 

- O lAF ZERO LAS T KEY PRESSED S I ()I(AG£ LOCATION 
A • STRING LENGTH 

- 0 193 
0 194 

CHECK FOR ENOUGH STRING SPACE 
GET CHARACTER 
SAllE STR I NG AND JUOOP 0 18:1 - 0 188 

O i liC - O IC8 SAllE READY I'ESSAGE AS STR ING AND RETURN 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
O IC'> - O I D2 CLS ROUT INE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
O ID3 - O I DB ~ ROUTINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
O lD'> - 0 1F7 CASSETTE ROUT INE 

0 109 - O JF 7 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
O IF8 - O I FD CASSETTE ROUTINE 

OIF8 - OIFD TLIRH CASSETTE OFF AND RETURN 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
O IFE - 0211 CASSETTE ROUTINE 

O I FE - 0211 GE T DR I VE .._.,BER 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
02 12 - 02 10 CASSET TE ROUTINE 

0 212 - 0 2 10 DEFI NE DRIVE AND RETURN 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0 21E - 022B CASSETTE ROUT INE 

021E - 022 8 RESET TAPE I NPUT SO V I DEO DOES' T GO TO 32 
CHARACTER 110DE AHD RETURN 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
022C - 0234 CASSE TTE ROUTINE 

022C - 0234 Ill_ INK I OUR I NG CASSETTE READ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
023:1 - 0240 CASSETTE ROUTINE 

023:1 - 0230 SAllE BC AND HL 
0237 - 0238 SET COUNTER TO READ 8 BllS 
0 2 3'> - 0238 GET A B I T 
023C - 023D LOOP T I LL 8 8 1 TS HAllE BEEN READ 
023E - 0 23F GE l HL AND BC 
0240 RETURN WITH BYTE READ IN A 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
02~1 - 02b 0 CASSETTE ROUTINE 

0241 - 0 2b0 READ I 811 AND RE I ,_ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0261 - 026 3 CASSET TE ROUTINE 

02bl - 02b 3 WRITE A CLOCK P\JLSE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
02b4 - 027D CASSETTE ROUTINE 

0 2b4 - 027D WRI TE BYTE IN A AND RE TURN 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
027E - 02<>2 CASSETTE ROUTINE 

027E - 02<>2 WRI TE CASSETTE LEADER AND RET URN 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
02<>3 - 02AB CASSE TTE ROUTINE 

0 2'>3 - 02AB READ CASSETTE LEADER AND RE TLIRH 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0 2A'> - 03 13 SYSTE" ROUTINE eENTRY PO INT I S 028 2 

02A9 - 02AE 
0 2AF - 0281 
0282 - 0 2 &4 
0211S - 0287 
0 288 - 029A 
0288 - 029F 
0 2CO - 02C2 
02C3 - 02C:I 
02Cb 
02C7 - 02C'> 
02CA - 02CD 
0 21:£ - 02DO 
02Dl - 02D3 
02D4 - 02D7 
0200 - 02Eb 

02E7 - 0 2E'> 
C12EA - 02EC 

READ 2 BYTES AND SAVE THE" 
TURN CASSETTE OFF 
CALL DOS EX IT AT 4l E2 
SET ENCODED STATE~T POI NTER 
DISPLAY CARR IAGE RETURN 
DISPLAY * 
GET RESPONSE 
I F BREAK Pf<ESSED HEN Jl.M> 
POI N T TO I Sl CHARACTER I '*'Ul 
I F SN ERROR 1 HEN J lJfOP 
JF / HEN J li1P 
READ CASSETTE LEADER 
READ 1 BY TE 
IF NOT NA11E HEADER THEN L<XlP 
READ NA11E IF NO MTCH SKIP TO NEXT I'I<OGAI1 
ON TAPE 
9L INK I 
READ l 8V fE 

Map continues 



NEW MODEM GAME 
Presen11ng Termrnal War Comrnalld a sta,.hrp as yoo ball e aga•nsl a human opponenl lhe compule< or both Yes lhe com 

puler can tonlrOI up 10 28 shrps Choose lrom hlleen commands as jOU hghllhe ar~en shops and I he other player Bul be carelul. lhe 
a!rens w·lrntelhgenlly anack wrlh vanou• .. eapons advancrng and re1rea1rng as lhey lry 10 dcslroy )OU 

Every l ltne you play Ter1111nai·War tne stenano rs aollerenl You can also make eJCh Qdfl1t as ea•y or as liar ~ as yoo 1•e because 
you conlrolthe suenglh and the number ol s~ ps 

Only $29 .95 
Includes 2 ~•ra eel Nnw s 2 disks e..:h "' lh lhe 2 o ayef moaem 11e1 1011 1 player ve<SIOI1. •nd • speoa1 teff!lln.. proqr>"' 

lll.ol 16~ compurer use<s can play Ttrllllna -VIaJ llhe le<tr oa program rs lflnslarable 10 cuse11e Use the 32K 
Cf">PUIC 
C.> "'it ., rh I he termonra progrom dlready on rt S I 00 

Mrnomum system requ•re<nenls Or~cnng lnlormalron 
2 Pla) er versron 1 16K TRS 80 le-.el 2 compurer ,.,10 • lull ' Specrly MOO I or MOO Ill dr ks or one Oosk ol each • 
dupreJt modem and 1 32K 1 d•s• TRS·80 compur!< worh a lull We ac ·ept Money oraers !:«t•'•ed che ~ s C 0 0 ana P'• 
d •P • rn?dern st)JIJI cnecks Up 10 2 "'eeks 10 etear) 
1 Player Yet'$1011 1 32K I ~ I< I RS 80 ompo I P'•l'- •dd $2 00 Sh 000"9 NY res•Genls Jdd 7% U ts l.lX 

Ma• oro •s Otun Compultr Produc:ls 
-DEALER INQUIRIES INVITED- P 0 8o1 6474 

llhaca 1•v 148!>0 

IRS 80 IS a Uademark ol RadiO Shac• a Tandy Corp 24 Hour Otder "" 1607) 273 6608 ,... 525 

...................................................... 

I 
PROFESSIONAL SOFTWARE TRS-80 MODEL II & 16 NOW AVAILABLE' : 

BASIC COMPILER BY MICROSOFT • EASY TO USE $339.00* • 
• TRSDOS• 2 0 COMPATIB~E • INC~UOES M-10. CREI'· IO I EDIT 10 : 
• UP TO 30 TIMES FASTER • AUGMENTED WITH OUR DOCUio'ENTATION • 

• DISK SORT • YOU DONT HAllE TO BE A PROGRAMMER TO USE Ill HARD $69.99* • 
• • MENU DRIVEN • RANDOM FILES • EASY TO USE • SPEC 1 SAilED ON DISK DOC ONLY $10"" • 
• • EASILY INSERTED INTO J06 STREAM FOR NON.STOP RUNNING • FULL DISK CAPACITY DISK DEDUCTIBLE • 
• • 1,000 RECo SORTING 15 BYTES. INCLUDING ALL DISK 110 2 MIN 45 SEC o SUPPORTED ON PURCHASES • 

• BASIC CROSS REFERENCE • SAVE HOURS! $59.99* • 
• • SEE USED LINE•siNAMES AT A GLANCE • PRODUCES NICE PROG LISTING • INDISPENSABLE DOC ON~Y S1Cl" : 

: EPSON Mx-eo $46000 MX- too S7oooo• HURRY-LIMITED TIMEI DED ON PURCH • 

i PAPER 9'+•11 I Bib WHITE STRIPS TO 8 '+•11 3,000/BOX $25.00*: 
MAILING LIST • HIGH CAPACITY . SPANS DISK . NO SORTING $149.95*. 

• • FAST RETRIEVAL· UPDATE • RIS CONVERSION INCLUDED • LONGISHORT FORMATS DOC ONLY $10'" • 
• • ESTIMATED AVAILABILITY · DEC 1982 DEO ON PURCH • 
: 'PLUS POSTAGE & HANDLING PRICES SUBJECT TO CHANGE WITHOUT "'OTICE : 

• TRS-80 & TRSOOS ARE GOOD-LYOOON DATA SYSTEMS • 
• REGISTERED 54tS R y R DE D • • TRADEMARKS OF I E 51 R., CHINO, CA 91710 ,... 186 • 
• TANDY CORP (714) t80..563 _. ..................................................... 

THIS IS A FAST MOl/ IN& INDUITRY, PR I C£1 CHAN&£ FAlTER THAN ADS, WE HAD A 
COM~~ETE AD ~ AYOUT ~OR THIS MONTH WI TH ~RICES , BUT 8E~ORE WE COULD EllEN 8£ND 
I T IN TH5Y CHAN8ED, SUT THE NEWS IS 800D, THEY WENT DOWN A8AIN I'' 

IlNCE THI 8 AD VA8 D£8TROYED, AND THERE IS NO TI M£ TO PREPARE A NEW ONE , LEI 'S 
JUIT l ALK ABDUl A ~EM THINSB THAT WE Al LEYE~ I V THINK BHOULD 8E IH~ORTANl, 

THERE ARE TWO KINDI 0~ TRI • BOI RI COH~UTERI, THE "PURE RADIO IHACK IRI " IIERIION 
AND THE " I UILl•UP" 1/ER&ION, THE Y ARE lOTH AVAILA8~E FROM A NUMSER OF 
SUPPLIERS YIA HAl~ ORDER, AT PRICES I ELOW RETAIL, 

THE ·~URE • VERSION WI LL HAVE THE MANU~ACTURER' S LIMITED ~0 DAY WARRAN TY IN 
EFFECT , IPROYIDED THE DEALER HANDLED THE &ALE PROPERLY> , SU l DON' T E•PECT THE 
~OC A~ STORE TO 811/E YOU AN OPEN ARHS WE~CDHE , THOSE BUY& WORK ON COMMI8&10 N 
YOU KNOW, 8 0 YOUR CHOI CE OF A DEALER HAQ 80ME IMPORTANCE, &OM£ OF THEM ARE 
LITT~I MORE THAN WAREHOUIES , VERY ~EM HAllE EITHER IIRVI CE OR 8UPPORT 
CAPASI~I TIE8 AFTER THE 8 AL,, FOR lHE U8~R WI TH A PROSL~N . L£1/EL I ll O~FER8 
BOTH , W£ HAllE A FULL TIME TECHNI CA~ SERVI CE 81AFF OF 8, AHO A ~ROBRAHHINO 
STAFF AI WELL , l OTH AR~ AIIAI~AIL~ TO OUR CU810MCR8 DURI N& NORMAL 8U81HE88 
HOURI MOND~Y TH~U SATURDAY , ~HONE 13131 S2B•&200 , YOUR HARDWA~[ PURCHASE D 
FROM L' IIIL IV A~SD HA8 AN EXlEND~D WARRANTV, AFTER THE A80YE ~0 DAYS SEND OR 
IRINB IT BACK TO US FOR AN AODi l iDNAL 3 "ONTHB OF COYERAOE• I WARRANl Y COPI ES 
AR~ AI/AI~AB~E ON REQU£81 1. 

YOU HU8T RELY ON TH~ " BUILDER" OF A " IUI~T -UP• UNIT TO PUl IN 8 000 
COH~DNeNTB , AND PROYlDE BOTH YOUR WARRANT Y AND A~TER WARRANTY BERI/ ICE , IELECT 
HIM CAREFULLV I F VOU DO THI8 WAY. 

LEY£~ IV OFFERS l OTH • PURE" AND " IU ILT- UP " UNIT&, 8E~ OUR OTH'R AD& I N TH IQ 

Coordinated 
Business Software 

D.B. Software Co. announces a new 
line of coordinated business software 
des1gned for the Model Ill TRS-80. 
The BASE system consists of a Gen­
eral Ledger System w1th Accounts 
Receivable and Accounts Payable. 
Other modules can be purchased 
and added as needed. 

BASE System (GL-AR-AP) $200.00 
Coordinated Modules: 

Payroll 
Order Entry 
Inventory 
Purchase Order Entry 
Inventory (special for 

Auto Parts Suppliers) 

A/so available: 
Job Costing with GL and AP 

s 75.00 
$125.00 
$129.95 
$125.00 

$129 95 

(Payroll optional) $500.00 
Mailing Lister $100.00 

Commgsoon: 
Apartment Management System, 
F1xed Assets System, Manufactunng 
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 l rademark of Tandy Corp 

I EPSON 
I St11TH-CORONA 

I ~AYES n~ )~• 
I t1PI ~ • 
I TANDON ~ 
I BOrT~ARE 
I SUPPLIES 
R[TAI~ S TORE NO , ~- llO 

~EYEL IV PRODUCTS , INC, 
1 3~ SOUlw FRONT QTREET 
DOHABIAS, HICHI ORN ~,047 

PHDH£ ••••• 78 2 - ••oo 

PHONE/ HAIL ORDER CENTER 

LEVEL t V PRODUCT&, INC. 
324 2' SCHOOLCRAFT RDAO 
LI VONIA , MI CHI GAN 481SD 
~HONEI IHI I 31 3 - S3S- &200 
TOLL FREE< 8 0D• S 2 1- 330S 

CAll roR OUR CURRENT lO~ PRICES Ct11J 313-525-6200 OTHERS B00- 521- 3305 
l-IE ACCEPT C\IISA- tiC- OiECI<S- CODJ INOUIRE ABOUT OUR CASH PRE- PAV DISCOUNTS 

.-See Llsr of lldVerllaer• on Page 451 80 Micro, December 1982 • 301 



CHICAGO ... 
What do you do 
when the system 
you bought by 
mail in California 

STOPS ... 
D 

It's tough. You can't send it 
back to the guy you bought it from. And you 
can bet you're going to pay back all that money 
you thought you'd saved. when you take it to be re­
paired to a guy you didn "t huy it from . 
HERE 'S T il E SOL T IO 1. Deal from the s tart 
with the best deallo'r in your own local area you ran 
fi nd . 

In C IIICAGO ... that's EBG & AS .. OC' IATE . .. . 
since 1978 a Full :rrvice microcomputrr store spe­
cializing in Tru -80. IBM P and Corvus Concept 
Systems. 

• Computers & P e riphe rals & S upplies 
• Bus iness & P e rsonal o ftware • Cons ulting 
• On-site re pair & modification fac ilities 
• Programmers&Techniciansyou can talk to 
ALL PRODUCT COMPETITIVELY PRICED­
COMPETENTLY REPRESENTED! 
• I ,ifehoat Assoc. • LNW Research 
• lnte~'Tal Data • Olivetti 
• Hayes • Mi<'Topro 
• M LTIDO • OKIDATA 
• Galactic Sftwre. • ignalman 
• MicrosofL • Pickles & 
• Novation • 1'rout 

• Epson 
• LDO 
• DO, PLU 
• Maxell 
• Corvus 
• B G 

CHICAGO AREA-come in or call (312) 7 2-9750. 
Get a FREE 3-month subscription to our computer 
newsletter. 
• top in for a handful of J elly Beans. 

EBG & ASSOCIATES 
20:3 orth Wabash, uite 21 18 

.-211 Chicago, IL 60601 
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lrlap continu«~ 

02ED - Ol l l ..............................•......... , ...... ......•••.... 
0~14 - 031C CASSETTE ROUTINE 

v~J 4 - (1.;&' R£AO 2 hYU:.S AND ~ U f I ""' rtl. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0~10 - •.•.3-~q SYSTE,.. ROUTI NE 

o:uo - o~~Y L.,_..UTE J'-'"F" ADOf<~S> ~ 6U 
eF~ eeee• JNPUf ..•..•. ................ .....•..... ..... ..... .. , .........•... 

~~2A - 0;4 : OUTPUT ROUTI~ 

Ol2A - v321f 
(13 2C <>l?E 
0 3 2F - 03l~ 

Cl.ll~ - 0314 
033~ - v:.; 1 
(t7.}8 - Vl~Y 

o::;.::sA - <•~4 1 

SAY£. lA. AfCJ CHARfi:.. 1lk ' 0 ~TF'\JT 
CALL DOS EX IT Al .& i C I 
U£D FDA '-Elli CE I'"" 
liE. I CHARACTFR TO OU11··u r ANO 9C 
Jf. CASSETH:. THEN J ...... 
I f H'<INIEI< IHEN J,_ 
D I SP\.AY CHARACTEr< ON \/ I DEO ANO UDAl E ClJr<SOI< 
TH[N ""TURN 
e ON ENTRV DE. VICE. I 'IPL FLAG l4l.'9C ) a 
· I CASSETTE 

u VIDEO 
•l F--R l NTEF'oc 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0148 - '-'-:~1 VI0£0 F<tJUf lHE:. 

vl4 8 - v::~1 C.Lf(S()f.c l"tAINli:.HANl.E. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
(J:;~ - v3o0 .. i; tBOARD RCIJT INE 

0~~ - v;~ CALL DOS EkJT At 41 C4 
(J35B - +~:.0...• SCAN .. f:. 'f&UAkO AHO Joel. l~ Nl I H L.W:CAt..lEFI JJ~t A 

••• •••• ••••••••••••••••••• ••••••••••••••••••••••••••••• ••••• 
V~bl - v;WJ INPu T ROUT I NE 

03b l - \ • :.01 l E«D LAST •Ev PRESSCO MHO CURSOI'< P061T I DH 
<•:..& - 1..•!o61A C~L 00S El l t AI 41M 
0:...1< !>A~ 9C 
v~ - • • 3.7• • G£ t STA(.T (JF lkJFFt:.Fc AND L ENGTH 
0 171 v :., 7 ; GET J...,_H 
U; /4 SAVE FLAGS 
VJ.7=. - u;.78 GET l'*'UT LEN&TU AND i:.NO OF UIPUT 
~:.19 u~/A 1 £ k0 £ND OF JNPUT 
v.,;1~ - Vl8v G£1 illl. AHII HL • STAAl OF" JHF-UT - 1 
v381 RET...,_ WITH LAr<t<V I f W<£At WAS J-US>£D 
V'38~ - " ·.a .:. CLEM fLAGS AN!> h1:. I ~4 

••••••••••••••••••••• •••••••••••••••••••••••• •• ••••••••• •••• 
0 384 - v~liA I.EVBOARQ ROUT I HE. 

v=-s-4 - usan 
0 387 
Vl88 
0389 O ~IIA 

SCAN "-EYBOAI<O 
CMEC• FOR KEY P~~SS~O 
WElURN lF •EY HR~SSLU 
LOOP TILL KEV PRESSED 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Ol8B • 03'18 PRINTER ROUTINE 

Vl88 - u :iYitl S£T t.Af(RJAG£ POSJ r JON TO STAAT OF LINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
(ll9C - ulC I Pf< I NlER ROUTINE 

Ol9C - o:;c1 N<INT ~ACTEJ< I" A 

•••• ••••• ••••••••••••••••••••••••••••••••••••••••• •• •• •••••• 
03C~ - l.o.lri.2 DfCJVER EN fR'f RO.JT IN£ 

VJC~ - vlEZ J l..II'F' TO ...,......: k c»--li\&.:.1i, L"f:ll'v'l.h ..40DkESS . •••...... ..... ....••.......................... , ••... ..•.... 
O:El - V-45.1 • EYI&OAf(D DJ.l"'=.k 

0 3€3 - 0457 SCAN& tEYBOAf"<D NCl REllloNS WI1H iofli. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
04:141 - O:!eC \/ I DEO Df<l \IER 

04:141 - 0511C DISPLAY 8VTE AND AEl~~ 
••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 
o:!ell - o:!D11 PtU NTER DR I IlEA 

Pf<INT BYTE ANO RETURN 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~ - 0.7l INPUT ROU T I N!< 

~D9 - Ob 13 I NPUT INlD DUFFEl'< 
• DN ENTRY H.. • STAA 1 OF BUFFER 
9 • &UFFER: SJ ZE 
.,ILL EXIT WITH C- Y If &RE.AO. ,..ESSED 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0674 - 0.01 INITIALIZATION ROUTINE 

0674 - 067:> TLF<H OF F CASSETTE 
067. - u.ll<• SET ~ RSTio, IIIOi.D, t> EYiiClAfCO, ...... Pf<INTER 

OE\IICE CONTROL IILDU-Ii I N AN< 
~I - Ob84 SEND VAL~ Til CAS;"' 11 E POIH 
v.e5 - l E« D RN< LOCAl I ONS 403b 4Vb2 
•.'<>118 - ue9:' I F !Of<EAO. Pt<tSSED J~ 
069 S - 0.95 SE T S TAO- TO 4 007 
06'1b Ob'"" If -0150 J~ 
v..w - o.A~ ""'LECI DIS"- 0 AS CURAEN I lJR I VL ........ .....Cif LOAD 000. L~k _, J..-• 
o.cc 0.01 J'-- 10 READY ROUTINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~6112 - Ofv7 ·~ &l~AGE LOCATION 

0.02 - \.1 7vJ khl "JE(. IQRS PHD OE\IIQ. t:nNir.-ot. l ll.llD M~ 
li l UI<ki> HEkE 

•••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••• 
Q7()8 (IIIJI SlllEoLE PR'EC I ~ IUN ADUI T I ON IROlJT1NfS 

Scanned by Ira Goldklang - www.trs-BO.com 



RUN BASIC PROGRAMS AT 

UPE PE 
WITH ZBASIC 2.2. 
THE WORLDS FASTEST TRS-80 BASIC COMPILER from SIIIIEK 

BELIEVE IT OR NOT WEVE ADDED MORE 
NEW FEATURES to the ONLY INTERACTIVE 
BASIC COMPILER for the TRS-801 

1 ~ed increases ot 10-100 umes are typocal aller compolatoon 
2. Complied code can be RELOCATED to run anywhere on memory 

Code os even ROMablel 
3 ZBASIC 2 2 NOW SUPPORTS BOTH RANDOM and 

SEQUENTIAL DISK 1/0 
4. ZBASIC 2 2 is now a super tool tor busoness programmers 

RANDOM ACCESS FILES. and PRINT USING statements are 
supported as well as a HIGH PRECISION MATH package fwlth 
no roundong problems) 

5 Special BUILT-IN MACHINE LANGUAGE COMMANDS to 
Increase program operation by as much as 1000 umesl Specoal 
commands are omplemented lor last memory searching fCPDR. 
CPIRJ. block memory moves ILDIR. LDDR). onputtong and printing 
HEX numbers. onsertong MACHINE LANGUAGE onto COMPILED 
CODE. disabling and enabling onterrupts. onvertong memory. 16 bot 
PEEKs and POKEs. and stack control. debug and much more 
6. ZBASIC 2.2 compiles the ENTIRE PROGRAM Into to Z-aO 

machone language fNot BOao code or a combination ot BASIC and 
machine language like some other compolers) Clumsy LINKING 
LOADERS. and RUNTIME MODULES are not needed, ZBASIC 2 2 
creates a ready to run MACHINE LANGUAGE program 

7 NO ROYALTIES omposed on regostered ZBASIC owners 
a Typocal COMPILATION TIME os TWO SECONDS tor a 

4Kprogram 
9 Use TRS-ao Baste to write ZBASIC programs! 

10 Compile many existong programs with only minor changes 
fSome BASIC programmong experience Is requored.) 
II Fully compauble woth both the Modell and the Model Ill Mod 1 
complied programs work on a MODEL Ill. and visa-versa ZBASIC 
w orks with NEWDOS-aO. NEWDOS+. DOSPLUS. LDOS. MULTIDOS. 
ULTRADOS. TRSOOS etc 
12. BUILT-IN and much omproved MUSIC and SOUND EFFECTS 
commands 
13. Improved CHAINING tor disk users 
14. TIMES now avaolable on DISK version 
I 5 ZBASIC 2.2 now has an INPUT @command fslmllar to PRINT @). 
16 The TAB functoon woll now tab 255 columns on a printer (BASIC 
cannot tab past column 64 J 
I 7. NEWDOS 80 2 0 USERS can use the CMD " dos command" 
function I 
I a NEW and EASIER to use USR COMMANDS 
19 New math tunctoons to calculate XOR and INTEGER 
REMAINDERS 
20 Logocal STRING COMPARISONS are now supported 
21 The dosk commands INSTR, MID S 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 t . os now supported 
25 Invoke the compoler by somply hottong these two keys .. • .. 
26 NEW 100+ PAGE MANUAL WITH DESCRIPTIONS AND 
EXAMPLE 
27 ZBASIC 2 2 Comes wrth CMDFILE/ CMD program from 
MISOSYS. to allow appendong or mergong complied programs and 
machine language programs from tape or dosk 

..-See List of Advertisers on Page 451 

ZBASIC 2.2 DOES NOT SUPPORT THESE 
BASIC COMMANDS: 

I ATN. EXP. COS. SIN. LOG. TAN. and exponenuauon (However. 
subroutines are oncluded in the manual tor these luncuons J 

2 ERROR. ON ERROR GOTO. ERL ERR RESUME. 
3 No dorect commands loke AUTO. EDIT. LIST. LUST ETC. although 
these commands may be used when wrotong programs 
4 Others NOT supported CDBL. CINT. CSNG. DEFFN. FIX. FRE. 
5. Normal CASSETTE 1/0 fZBASIC supports it'S own SPECIAL 
CASSETTE 1/0 statements.) 
6 SOME BASIC COMMANDS MAY DIFFER IN ZBASIC. For 
onstance. END ;umps to DOS READY. STOP ;umps to BASIC 
READY etc 
7 MEMORY REQUIREMENTS to approximate the largest BASIC 
program that can be complied In your machine fat one ume). enter 
BASIC and type PRINT fMEM-6500)/2 Remember. you can merge 
compiled programs together to loll memory 

ZBASIC 2 .2 SPEED COMPARISON DEMO 
To help give you an Idea how last compiled programs are. we have 
Included this demo program: 

ZBASIC 2.2 DEMO PROGRAM 
Time to compile and run complete program 1 o MIN. 2 SEC. 

BASIC Executoon speed MOD !.LEVEL II : 7 MIN. J4 SEC. 
ZBASICExecutoonspeed MOD I . LEVELII :OMIN. 18SEC. 
BASIC Program size (WITHOUT VARIABLES) 1 895 BYTES 
ZBASIC Program size fWITHOUT VARIABLES) : 27JJ BYTES 

(Remember that the ZBASIC program Includes an I a79 byte sub· 
routone package 1 Program shown exactly as compoled and run In 
BASIC and zaASIC. 

18 '••••••••• ZBASIC 2. 2 EXAMPLE PROGRAM AND TIME TEST•••••••• 
2e CLSoCLEARlleoDEFINT A-XoDEFSTR loDI" AA C&4,24 1 ,I <S81 oRAN~ 
38 AA•le8t88•-1~00tCC•3aOD--3 aEE•-9999:ST•••START TIME • •TIME• 
48 FO~ I• ITOJ27STEP2 oFOR J•47TO I9TEP-l oXX•POINTII,JioSETI I,J I 
!le XX•II -JliCC• C7+1+J I oXX•ABSIINTIRNDII • JI-MI+71 tRESETII,JI 
&e XX•PEEKII+JI oPO<EJ5368•1•J,J ollUT255,J AND IJ• JloXX•INPIIl 
78 AB••9TR~ ( I+J) :BA~•LEFT~ CAB• , 2) sAA(I/2,J/2)•VALC~)•AA•J 
48 8At 2 BA••RJGHT• (9At , RND (J )) 1XX•JNSTRC 1, BA• , •9•): XX•SORC J• J) 
98 BA• •"IO.Cllla,2, 21 •"ID• <BA• ,t,J I•Z oiF XX THEN 100 ELSE Q.S 
tee IF LENIBA. I13 OR SGN IX XI•l AND ASC CBA' I•32 THEN P~INT"++•"t 
118 IFP09 C8 11&2 THEN TRONoTROFFoPRINT ELSE XX•NOTIRNDC9911+100 
128 A• •I NKEY• oiF A• ••v• OR A• ••y• AND 11128 THEN PRINT"TRUE .. " 
138 RESTORE oREADA,C,Z CJI ,DoGOSUBJ78oOOSUBI70oGOSU8178oOOT0218 
148 NEXT oPRINT" • "J oNEXTioCL8 oPRINTf512,SH , "STOP TilE "ITI I"E• 
150 STOP' •••••••••••••• END OF MAIN TEST LOOP ••••••••••••••••• 
l&e DATA 12345,-I, • TEST " , - 9999 
178 ON RND C&l GOTO 180,198,280,180,198, 280 
180 RETURN 
198 RETURN 
2 iiMII RETURN 
2H~ ON RND C9) GOSUB t&e, 1911,~, 180,190,208,188, 1~,~ 
228 OOT0148 

NOTICE Zlli\SIC 2 0 OllfNEI!S you can upgr~lk your ZBASIC 2 0 tor no cnar9<' 
Just ~nc:l us your o roglnal <lrSk•n•t uss.-n• an<1 aS A.S E with your r•glst~r~<l 
s.>rlal num~r and copy ot your lnVOJc~ Ill~ woll s•nd you ZBASIC 2 2 and 
up<laros to your manual 

VISA. MASTERCARD. AMERICAN EXPRESS. C 0 D ORDERS ONLY 

800 528-1149 order line 
ZBASIC 2 2 DISK VERSION IWD MIWUM. 
ZBASIC 2 2 TN'E VERSION IWD MIWUAL 
ZBASIC 2 2 DISK & TIV'E VERSION IWD MIWUAl 
MIWUAl O NLY fAPPt.IES TO PURCHASE I 

8'1'15 
79 95 
'1'1 '19 
25 00 

SIMITEK CIIPITEI PIIIICTS IIIC. 
TECHNICAL QUESTIONS PLEASE CALL (602J J2J-9J91 
4897 E. SPEEDWAY, TUCSON, ARIZONA 85712 ., 12 

TRS-80 os tm ot Radko sn.-.ck. • Tandy Corp 
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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 prcrse th rouqh the world and has been p ur· 
chased on over 40 count roes 

The duthor has had 20 yedrs exoeroe ce as a stoc oroker and con· 
ducted erght years of comput er researc d eveloprng these 34 
programs Esoecrally valuable to stoclc or commodrty raders 

Available on d 1sks or tapes for TRS-80. Model 1 Level 11 and 
Model Ill Pr rce S49 95 

Also A variable 
Mark~ Average Package. Contarns w eekly prrces goong back over 
90 years. Also onc luded are 5 ut rhty orograms Prr:::e rs 529 95. In· 
valuable for cycle research . Send check to 

Thomas v. Lenz, Dept . M 
596 W. Karval Ct. · Spring Creek 

Elko. Nevada 89801 
(overseas. U S A Do llar Int er nat ron a! Money Order or a Dr 11ft 
D"YIIble on " U S A Bank) 

State whether you want disk or cas5ette "' 144 

~·O•O•O•O•OL NW 8 0 O•O•O•O•O·~ 
~ COMPUTERS ~ 
O•O•O•O•O•O•O•O•O•O•O•O•O•O•O•O•O•O 
• 
0 

• 
0 

• 
0 

• 
0 
• 

• 
0 

• 
0 

• 
0 

• 
0 

• 
O•O•O•O•O•O•O•O•O•O•O•O•O•O•O•O•O•O 
• IN STOCK NOW!' CALh FOR SPECIAL. 
o ER1 CES ON LN~IBOs~ NEC PRfNT,Rs 1 o 
• KGH COLOR MONITORSI AND ANDON • 
0 DISK SYSTEMS. o 
• • 
0 ***** NEW LNW SOFTWARE! ***** 0 
• • 
0 EXCELLONIX 0 
• • 
0 0 
• (180 WooDRow WIL98~ ~R • 
0 OS ANGELESI CA 6 0 
• • 
0 (213) 650-5754 (714) 973-1939 0 
•O•O•O•O•O•O•O•O•O•O•O•O•O•O• O•O•O• 
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v7vtJ - V7v&4 
u 7ub - <•7 l r+ 
07 1(J 07 1:: 

" ' ' - 07 J ~ 
07 l b - ,, /IH 

POIN I H... 10 • 5 VALlA:. 

L OAD &l.OE: Wl fH VALuE f.-O INT EO f(J lf Y Ml.. AND J IJ"'f­
LOAO &t.OE WI rH VALUE:. PO JN1l.D fO &V HL 
INVEI> IS IHE VALuE I N REG I I SUBIRAC I JON 
AIJIJS IHE VALULS I N KDE 10 REG I AND RE IUR~ 
If N(. OV ERROR 

•••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
07B:: - ( 17&o 0\o E~OR kOUIINE. 

v/P Z o...•l fl 3 
0 7 84 - U/Bb 

E - ERROR I..OOC 
J UMF 10 EkflOR ROU T INE 

••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••• 
079 7- V7C2 SYS TEN KATH ROUllNE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
V7C3 0700 S~STE" ~lH ROUtiNE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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What Does 
BDmicro 

IM ,~,.. IO< Til$_.,. u..,. 

Do For You? 

• provides you with more information on your TRS-80* than any other single source 
• gives you 20-30 programs in each issue 
• 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) 
elets you save money-lots of it- by comparison shopping within the ad pages 
• clues you in on how other TRS-80 owners are using and updating their systems 
e tells you what 's really happening in the industry 
• brings you Wayne Green's outspoken and often controversial editorials every month 
• and best of all it gives you a no risk subscription offer-

Sub!critw loct.y-if you arC" not sallsf~ "'i th 1ht first iS5UC'- \\nlC' ··cancxl"' across )Our all\C)Ict and send 11 bad •. The 80 \Item~~ ~our' ro \.eep 

r -----------------------------~c:;;:::::!,::;:e:~ 
, YES ... I wANT 80 MICRO 

0 Check enclosed for $24.97 

Bill my 0 AE 0 MC 0 VISA 0 Bill me 

Name __________________________________________________________ _ 

Address ______________________________________________________ _ 

City _______________________________ State _________ Zip __________ __ 

Card# ________________________ _L..xpire Date -------------------------

Canada and Mexico $27.97, one year only. US funds. Foreign $44.97. one year only. US funds. DRAWN ON US BANK ONLY 

80 Micro • PO Box 981e Farmingdale, N.Y. 11737 
*TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. 

80 Micro, December 1982 • 305 



DISCOUNT 
TRS 80™ Modell & Ill 
External Mini Disk Drives 

Single Chassis w/Power Supply: 
Fully as~mo~d silver chassis with external card edge con~or tor easy 
cab~ installation. Chassis includt!s power supply & ~ Tandon drive. 

• TM 1 oo-1 w/chassls 

• TM 1 00-2 w/chassls 

• TM 1 00-4 w/chassls 

Tandon Bare Drives: 
• TM1Q0-1 

5'1' '· sirl<Jie sided. 40 TRK. 48 TPI. Capable ot single or 
double dt!nsity 

$249 

$329 

$399 

$199 

• TM1 oo-2 S279 
5'1• " , daub~ sided, 40 TRI<. 48 TPI. Capable ot sing~ or 
double density 

• TM1oo-4 S359 
5'1' '· double s~d. 80 TRK. 96 TPI. Capable of single or 
daub~ density 

..••••.....•••••....•.............•.......••••....•• 
FREE SHIPPING 

ORDER NOW - TOLL FREE 

1-800-531-5475 

(512J 2So-1523 In Texas 

" If w~ can't ship th~ ~xt working day, 
w~ won't tak~ th~ ord~r ." 

····················································-
CompuAdd Corp. 
13010 Research Blvd. 

Suite 218 
Austin, Texas 78750 

Visa, Mast~rCard, Mon~y Ord~r 
or Cash~r's Ch«k. Add 5% sal~s 
tax if T~xas R~sid~nt. 

TRS 80 is a Trad~mark of 
Tandy Corp. 

All hardwar~ has a 120 Day Limlt~d Warranty. ...252 

308 • 80 Micro, December 1982 
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lllF7 - 1904 DIYIBION SUPPORT ROUTINE 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
190:1 - 191C: IAIIIC VMI~& ROI't &l~ LOCATION 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
191D - 1923 ' EAROR' lti:IIIIAIIIE 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



1924 - 1928 ' IN ' .._._ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 
1929 - 1921F ·-v· .__ 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1930 - 193:1 · -""'· .__ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
19:S. - 19$4 UlCAT£ FOR •n ,_ ON STADe IIIDUTI .. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
19:1:S- 19.Z ICMIIRV -..T IIIDUTINII: 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
194.3 - 1971) ..-v II Jt .._,- IIIDUTINII: 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
197£ - I'N:I IF STILL IN 1-.,T - TKH .1 .... 1- -1... (>€0( .. _ 

1- - 19ell IF I« ~ T~N .J..-
1,_ 1990 J..- TO -y IIIDUTINII: 
1991 1990. - LINII: _..FOR LAST DATA STAT-T 
1997 - 1999 lNTRY POINT P'OR SN ~ 
19'M - 199C ENTRY POINT FOR 10 ~ 
1""11 - I...W lNTRY POINT FOR NF ~ 
1'MO - 19AI ENTRY POINT FOR Mo 11:_._ 
1""'2 - 1- SAYI. LINII: _,. NITH IOAAOR TNIC£ 
19M - l""D KT M:T~ -SS AFTDI M:INITIALIZTION 

1- - 19ell KT STADe --
lftl - lftl .I,_ TO M:lNITlALlZIE 1/Ml--IES 
191M lii:Nl IJC 
l'N:I - I- ~ IE- _,. IN A NoD C ALSO - 1 T 

1-- 1.,.,. -LAST .YliE l[ai[ClJT£1) - ·· 
19CO I'UT IT Ul 1111: 
1~1 - 19Ce IF STILL I N 1~ - T>€10 .1 .... 

l~-19Ce -~-
19CC KT LAST SYTIE UIECUTD> --
19CII 19CF - IT 
19DO - 1- IF ON ~ KT T- J.-
1- - 1- IF .. STall M:- THDI J .... 
I- - 1911:2 J .... TO II:RCUTION OR111£R FOR AEa.IIE 
1'1£3 - lft4 ZII:Nl ~ 0\1£111DIE FLIIIII 
I ft:l KT ~ COlli: 
1~ - 1901 80TO NII:JT LINII: ON IIIDIEO 
lft9 - 1901 POINT TO - COlli: T-..IE 
l'KC - lftll: CIIU. 008 lEan AT 41Ao. 
1911:F ZIIJIO D 
IW'O - IW'4 DI-.AY ? 
IW"S AD.J .. T ~ COlli: P01NT£R 
IW"O. - IW'O DISPLAY - COlli: 
lW"II: - IAOI POINT TO ·-· .__ 
IAO:Z - lAOS - LINII: ...__,_ NlTH IEAfiOR 
1- - 1- DIWLAY 'E-· -1- KT Ll .. ...__,_ NITH IEMOfl 
IAOA - IAIO IF INPUT PHA8II: THlN .IUOIP 
IAII - IAI7 lP' LINII: -R - Zli:AO T~N DlPLAY 
lAI. 8f:T IJC 
IA19 - IAI. IIIET ~NT OUTI'UT DIEIIICI: TO VIDEO 
lAIC - lAIII: CALL 008 EaiT AT 41AC 
IAIF - IA:zl T~ OFF CA&IIIETTE 
IA:Z:Z - IA:Z4 80TO NII:JT Ll .. ON lllDii:O 
IA:z:l - IAZA DIIIPLAV 'M:ADY ' ICIISA8E 
liUII - IA32 lP' .. DIROR J..- TO EDIT IClDE 
1~ - I Al:l liiET a.-NT LlNII: IIUfi8EA 
lA:s. - lAX Tli:IIT FOR AUTO fiOOii: 
lllllD - lAlii: IF - AUTO THlN J .... 
lAY - IMI -T ~NT LlNII: .,._ 
1M2 -IT 
1M3 - IMS OUTI'UT ~T Lll€ ~ 
IM4o - IMA llii:AN:M -lC - FOR ~T LlNII: ...__,_ 
1M• - IAS3 IF fiATO< FOUND DliiPLAY I El...IIIE DlWLAY .ACII: 
11154 - 1- KT 1-.,T 

1"'57 GET ~NT LINIE -1< 
111:111 - lAS• IF IREAO. Pflli:SIIIED THlN .JUOIP 
IA:IA - 1 ASD T~ OFF AUTO fiODE 
lASE - IA:IF IF - AUTO THlN ~UOIP 
1...0 - 1A7:1 F IGUW: Nil: IT LINII: .,._,. AHD JUOIP 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ..,.,. - ,,., . 
IA7 8 - 1A7D 
1A7[ - 1...0 
1M I - 1M3 
IM4 -

,_ 
1M7 
,_ 

- 1 ... 7 
l Afll 

'"'" - 1A98 
l ""'C 
1A90 
IA'IIE - I-. 
IMl - 1M3 
IAA4 - 1-
1M7 

'"""' IM9 

'""""' - .-. 
~- - 1-
lAeO 
IMI - 1M3 
IM4 
IM:I - 1 ... 7 
1-..... - ,_ 
lAIC 
I MoD 
IAK 
lAW - IACO 
l AC I 
1AC2 - IAC4 
IAC:I - 1AC7 
lACe 
IAC9 - I..C:. 
lACe 
IACD - I ACF 
I ADO 
lAD I - IA£8 
IM9- 1M. 
lAIEC - 1M:[ 
IMF- I AI' I 
IAF2 - 141114 
lAF!I - IAF7 

DIIIPLAV > 
GIET lloFUT 
IF SM:oiiOC Pflli:liKD T~N JUOIP 
liiET 1ST ~TIER AN0 Tli:liT FOR DoD OF liTATEI'I[NT 
IF EM) THIEJO J..-
SAIIIE LINIE ~ 
POINT TO 1ST ~TER AFTU< LINIE ...__,_ 
SAlliE L INIE ~ 
~ lloFUT INTO TCIICf:NS 
GET L INIE _,. 
'lii:TF~ 

~ ENCOOIED STAT£NJoT PO INTEl< 
CAL- DO& EIIT AT 41a2 
1F lNFUT- T~N J .... 
SAlliE L 1.. I'U'IaDI 
iiAVE L 1 N1E LIENG TH 
ZERO A 
!I£T FLAG fO 1-.,T -
KT 1ST CHIIIIIIAACT£R. KT FL..AGS, AND SAV£ IOfH 
GET LINE ......:R 
'"""II: IT 
GET LINIE ....... R 
liEN<CH FOR fiATCHlNG Lll€ NUNiVi IN PfiOGIIM 
liAIIIE fiATCHINii AD~Sii 
IIHIFT CLOSII:T LlNII: IF NO fiATCH TO ~ 1<001'1 
GET Ll N1E ADI.oR£55 
GET FL.AGii 
SA~ Lll€ ~55 
IF ""TCHING LlNII: -fi .JUOIP 
G£T LINIE ADOfi£55 
GET EM) OF -IC -
F IIIUI'IE NEW lEND OF MiiiC -
SAlliE IT 
Tli:S f OUT OF IC-Y 
IilEY END OF IIASIC -
GET OLD lEND OF SAiill- PfiO&RAI1 
GET LINE AI)Ofilillli 
01011£ THE NI[N l.INIE I NTO IC-V 
4DJUIIT AU T~ LlNII: POINT£fi5 
CALL OOii li:liT AT 4185 
UPDATE POlNTii:Rii _, 1/Ml--Eii 
CALL DOS EllT AT 4188 
80 CIE T .... lloFUT 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IAF. - 1- '*DATE LINE POINTIERS ROUT INIE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1•10 - 1•:28 LINE -R I'COUTINIE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1•:zc - 1848 llli:NID< FOR MTCHINO LlNII: -loER ROUT INIE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1849 - ISSC NII:N IIOUTINII: 

1849 NOT'-- IF liN EIIII'IOfi 
184A - IMC CL£Nt &CIIE£N 
IMD- IIMF BET STAAl OF BASIC: F'MMMNI 
18!10 - 18:12 TAOFF 
18:13 - IIISS AUTO OFF 
IIISo. - 1- ZDIO 1ST TN0 8YTIES OF -1 C l'ti09IINI 
1859 POINT TO IITMT OF IINII-..E T-..E ,_- I lee -IT •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

one of our computers at our usual discounted 
price and get the new Timex-Sinclair Computer Free. 

LNW Research 
Mode! 11 . .. .. . .. .... ... $2499 
TR5-00S & CP/M Cmpatible-Green 
Phosphor Monitor-Two 40 Trtt. 
Orives-96K-4 Mhz. Speed-Hi Res & 
Color Graphics-RGB Interface­
Fan-S Month Warranty 

Timex-Sinclair ....... . .... $89.95 
Atari 400. Atari 800 .. . . ..... Scali 
Lobo Max 80 . . ... . ........ . Scali 

Custom Radio Shack 
Modellll ............... $1899 
-Dual 40 111<. Drives-48K RAM-180 
Day warranty 
Options: CP/M-64K RAM 

m TechnoloQy lnt'l 
CP/M Conversion BOards for TR5-80 
Freedom Option ... $199 • Freedom 
Plus (adds 16K) ... $399 

h~..,.,.l TRS.DOS TRS·80. Rao10 Srleo<- Tandy CorD CP M·~ ~Corp 

... s .. L/11 of AIIVWtiHfl on,..~ 451 

~ MBC-1000 .... . .... $1899 
"Affordable High P8rformance 
Computer'" 
40 111<. Double Sided Disk Orive-64K 
-4Mhz Speed-CP/M-Basic 
Language-Detachable Keyboatd 

v ..... \1.t•,fl" rc .ucl Pc•r<,ono~l 
( Ill'( i< '• ,1( ( c•piPcl rtw ..... l 
illlllfl'd IIPlf• o lfl' r 

M€RIDIAN 
118 N. 18th Street Phlla., M 11103 

(215)·588-2420 
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Map continuN 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1 &:SO - I 8 9'2 RUN F«lU T I NE 
l 8!'>D - lB:IF GET S TART UF &A!oiL PF;'OGf<At! 
l&bO DEC. BY J 
1~1 - 190;, SAVE I T 
1Bb4 - I &<.D S U ALL VAA I ABLL S 10 S ING<.< • H .C I S ION 
186f. lERO A 
IObF - &91 1 liE f NO E~hOk HlF( Ri:.St.lt*: 
1972 - t 87~ ZERO HL 
l b / 4 1~ /F l(F.(J &A!J I L ~ U IN IEk~ 

1880 - t&e: RlS IURE OA•A 
1883 - ~~~ INIIl AL i l[ VARJA&LES PG IN iE~S 
189C - 1 BBE CALL DOS t.a It A I 4 1 &~ 
l88F GEl t<ti UkN ADORtSS 
taqo •~• sa; ; ~ ·~• Of- biki NG 'af-'C.C.E:. 
1 ~'15 - li1YA ~ ~ biAU f'O lN1t~ 

18"1& t &9L lNf l JALl ZE' t 1 1£.f<AL bl hlf.lb ... l.KA. 

IW. l 18A6 M;l 'JUlPUf OI:.VJL..l:. 1 Lt \. l ill:.U ANlJ IURN l.. .... ~~EIIl ..,., 
I EIA 7 
~~~t;j I£4A'/ 

ll::fA.-11 - I BI\C 
I ~fAD 
U :tA€ 
lfj:Af- - llJB I 

18~~ 

lEku r. 
l>Rtl HL 
CLI:.Ak ~ 0~ F LAG 
b J bNHL k t IN f'1(J L;I-

..,E I RI:.IURN *-'ODFd:.&~ 

S4Vt:. EM.Lt'-tiJ !:J. 1Hi l Mt· r..; , ull.4 1t.F-
RE. IUhN •.•.•.••.•......•••• .......••...... ..............•.•... ... ,. 

1 e EJJ - l B(cF INPU 1 1\utu u_,. 

l b~ .· 

1888 
I&DO 

~~~ ' 
1&1< 

""* 
lJ I ~_ ... -. 
OI ~f."\..~t ':::w-r.....E. 
J UI"8 hJ I....,. U , h lkJ I I Nil. 

••••••··•••·· ·· ··•·· ·•···· ·············· ······ ····•·•······· l bC.•... l l.-t* ; ...,l:,..,liF SIAlEHt..NI hUV I INf-
ttltl•ttltlta•••ttl& l llll l ttataaaaattll&llt•ttaaat tt aaa t at aa 
t t.SJ a c~ ~ .. . lc.· '""uo.:. 

lLq'-' - I ... Go l " " l(.q , Rt:. luf\1 . " f4U I ~ 0 
h .. Q ~ - 1-. 0.., 4 l c. 
;l..~ hE. I I,JI;N . ... ... ................ ..••.... . ...... .. .. ...•.•...••. ...... 
IL'-'t> . C.I .. • kb1 VC:f C t •Dt:: 

ul;. I V..-.l.Ul. ill '-(JHt- . ... , (. 

PO INl TO .. .-.L,_.l "•1 U...ll1tAfil;. AN D SAVE REtURN 
~DIJhL!.» 

H .. 9b C.Ot1PARE THE. JI-4L P-Lb 
1C_.Q I L '> •• hOJUSl RE I URN AULkl.~S .~NO ~AVE J I 
i Cq& I C 1U 1 .. NU SN I:.Rf<Qf... liEN k S I I •• 
IC~L - I LMt • Jd~ 1 11 fJN EkH~ 1..-uu · INt:. 

•••• •••• ••••••••••••• ••••••••••••••• ••• •••••••••••••••••••• • 
I (;MJ 101 Ci FLll' ROUr i Ne 

•••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••• 
l O l L 10/ 7 &A~ I C 1Nfi:.k~t;.~ 1 1:.h 

IIJ•L - 10 . I 
l Lt .... 10_.4 
au..::.- co ... i 

. U ... b 10-'L. 
I LI.D . u -v 
att ; a 
ll.l · • • l J . 
10 .. :.. - ,., . 
IIJ "C'.l lll -l<o 

a u :-L lll4 .3. 
ll.l44 1114 '-' 
1 04A 
l ll4tf I iJ~ • 

oUJV '"'~ --
J .~t :. 10~ . 

10~& 

IIJJ .;i 
10"'.-A 
J O":...b 1 U'5E 
1 0!-f 
) llbV - llJb l 
I Ot~~ - ' Dbil 
II-6 ~J llJ 7!:· 
llJ i b 

\.. Ht:.\..t 1-Uh S Hif 1' ._, 
IF SHIFl • 1Hi.-. N C.ALL ROUi lNI:. 
Gl-oVE I:.Nl...Ollt:.lt S 1A1l:.I"'I::N 1 PO INI F~ 

Gl:. l t~~ I L.HAhAL1'ER 
J F t11Jl ll~t:. b i AU:.t1ENf JUMF 
LHELi f- QJ.. SN l~OR 
If I Hi:. N .1'-""'F' UJ SN E RROf' ROO f lNE 
I HLC> • uh E.ND OF BAS 1 C PROGRAt1 
1 r tt-tt::N Jl ...... I (J k t:.AOt ROUl I NI:. 
SAvt:. L 1 HI: NUt\bER 
II· u;-Ut J- Jt-Q:.N J l..lf'*" 
~VI:. ot 
U J ~f--"l.~ t 

\..Of.IV'E.f..J L INE NUMKf'< t.r .. ll O ISf'\..A-. II 
U I ~Af 
GCT Dt 
..,t;.t t.N(.{JotO S fAHI"1(NI f- .JJ,., I E J;. 
Gf I '"" AT (..~~l l:.h 
~~ ' ht f uR~ HUOh[~~ 

I t l.N O Of: ~ IA lt:.I'IE-N I kl: ll_....N 
C t-tt l l J. ()h IOilN 
H NlJ 1 I HE N .lt..tiJ-
.. l lilthf. J UHF 
5 HVl:. • 'I 

I 0 / 1 uE r CNCl.dn) :.ol t 't t l f' ILI"d t-'O l o'ol l E~o< 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••• 
107 8 - 10 9• • F."S T l V LliOE 

10 / 8 
1J)Jc; - l07C 
10 7 0 - l 08 l 
I 002 - I Dllf-
l 09V 

I NC E.NLOOt tl S IA I I:.ME:.I.-· I· OI NILk ~v 
IF AL.fHA RE'l URN 
If SPAQ; Tlit:N LOOt' 
Sf r FL~b F Of.c 0 I HI:.R L tiAR o-M... ~f<b 
RET URN .......•.•..•..•.•. ..••...•. ............ ... .. , .•.•.••..•.•.. 

lD9 1 - I D9A RES lORE ROUT lNE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1098 - IDAS •-E•BOARD ROUTINE 

I 098 - 1 090 S C- '-E> BOARD 
ID9E - ID9f" IF NO KE' PRESSED REtURN 
J DAO - 10A4 I F SHIFT M WA I T JI LL KE Y PRE~SED 
l DA5 - IDA7 SAVE > E' 
I DAS ADJ UST >.EY 

•••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••• 
I DA9 - I DAD S TOP ROUT I NE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I DAE - I DE3 END ROUTINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
10£4 - 1DF6 CONl' ROUl l NE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1DF7 - I DFF TRON ROUIINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
l DFB - l DFF TROH ROUT I NE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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IEOO- lL:SC DEI' S TR ROUT INE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1E0 3- l E3C DE•tNI ROU l i NE 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
l E ()i> - I ElC DEFSNG ROU T I NE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
l E 0 9 - l EX DEF 08L ROU l lNE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1£30 - 1 €~4 S YStEM ROUTINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1E4~ - 1E 4 0 SYSf E r1 ROUllNE 

•••••••••••••••••••••••••••••••••••••••••••••••• •• •••••••• •• 
1E 4 F - l [Jq ASCI I 1 0 B tNAJ;. o hl JUt lt.E. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I E7A - l EA: Q biR f<OU 1 1NL 

••••••••••••••••••••••• •• •••••••••••••••••••• ••••••••••• •••• 
lEA~ - l E&o k\..fl kOUT I NE 

•••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••• 
lEB I - lECI GOSU& F<OU11NE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1EC~ l EDO GOTO ~UUT lNE 

•••••••••••• ••••••••••••••• ••••• •• ••• •••••••••••••••• •• ••••• 
.tE.OE - Jf:V4 RE 1UkN ROUflNF. 

••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••• 
H v!.l - I F If. OATh ROUTI NE. 

·····················-·············· ························ 1r:: 1 ~ lt- b~ LE T ROUT IN£ 

••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••• 
l f'bt • l FAE LN "'()lfl INE 

• •••••••••••••••••••••••••••••••••••••••••••••••••••• ••• •••• 
lt-AF- - IFF .:. RESl.ttt£ ROU1 1f*. 

••••••••• ••••••••••••••• •• •••••••••••••••••••••••••••••••••• 
lF"J- 4 - .l\•V . ER~ hOl.o • t~ 

•·•··· ·•·····•··············•··•·•••••···········•···••·•· ·• -v<.U - _..-_,;a rit.Jf U ROUllr€ 

•···· ···•················ ·•·•··•······················••••·· : O:.l7 • :Ooo If kOU rtNE. ...•. .••....... ...•..•.•...•.••.....•....•.......•••.•••.... 
•""' '07 ~(&ol.. L F 511 f<l l ROUl JNE 

•••••••••••••••••••••••••• •••• •••• •••••••••••••••••••••••••• 
:VoF • .._ l o(; P1' 1f~l f<OU lJNi:. 

••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••• •• 
~~o~ :"11 S E1 OU I P\Jf OE.VfC( TO V I 0€0 ROUllNE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
: t 7 8 .. 1 7L . f<EOO " ~SSAGl:. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~ 1 7 .. - ~ ~ qq REDO ROU l lNE 

•••••••••• ••••••••••••••••• ••••••••••••••••••••••••••••••••• 
2 1-,A - 2 1EI:. INPUT ROUT I NE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~I EF ~20~ READ ROUliNE 

•••• •• •••••••••••••••••••••••••••••••••••••••••••••••••••••• ==so - :2q5 ' E~ I RA I GNORED• HESSAGE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .::qb - :?Z~S DA TA ROUTINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~=Bb - ::.::; NE.X 1 ROUTINE 

•••• ••••••••••••••••••••••••••••••••• •• ••••••••••••••••••••• 
:~~· - : 7L9 E>PRESS ION EVALU~T ION ROU1 1NES 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~7C9 - ~10; ME" ROUTI NE 

••••••••••••••••••••••••••••••••••••••••••••••••••• •• ••••••• 
-liJ~ - =7F·4 FRE ROUTINE 

•••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••• 
~ ~r~ _ 7rO POS ROUt i NE 

••• ••••••••••••••••••••• ••••• ••••••••••••••••••••••••••••••• 
21r~ • : e18 USH ~OUl JNE 
•••••••••••••••••••••••••••••••••••••• •• •••••••••••••••••••• 
=a t 9 - ~A~~ E•PRESSION EV~~·TIUN kOU IINES 

···· ···························4······················ ······ ZA~ - =.Ac.v S tF .. JNb• kOU l JNE 

••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••• •• 
~AoJ - ~Aq,, l l:. t-- r-. ROU11NE 

• •••• ••••••••••••• •• •••••••••••••••••••••••••••••••••••••••• 
2A9 1 - : A.,.. F; I GHl$ ROl.tT I NE •................. , .•.....•• ...••.•..••.•.•.•............... 
2A9A - 2 AC4 HID• F;OUT I NE 

•••• •• •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2AC:; - 2 ADE VAL ROU T 1NE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~Al>F - 2AE6 SY NTAX CHE C.._, F.OUl lNt:. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2AE7 - 2 AE1i: DI S o. BASI C F<OUTINL 

••••••••••••••••• •••••••••••••••••••••••••••• ••••• •••••••••• 
2AEF - 2 AFA J NP ROUT l NE 

••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••• 
~AFB - 2 BOQ OUT ROUTINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2801 - 2 9 28 EVALUATE EXPRESS ION ROU t i~S 

••• ••••••••••••••••••••••• •••••••••••••••••••••••••••••••••• 
Z949 - 28 20 LL IS l ~~liNE 

•••• •••••••••••••••••••••••••••••••••••••••••••••••••••••• •• 
2 B2E - 2 &7 4 LIST ROUT I NE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2 B 7:; - 2 8 7 D OUTPUT ROUTINE 

.at/TP\IT IIESSAGE POI NTED 10 BV HI.. UNl i L () 
I S FOUNO 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2 8 7E - 28C:S DECODE ENCODED 5 TA1EI'IENI ROUT INE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2 8C6 - 28F4 DELE IL ROUT I~ 

•••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••• 
2BF:S - 2C lE CSAVE ROU IINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2C I F - 2CA4 CUlAD ROUTINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2CA:S - 2CA9 • llAD • P'lli:SSAGE 

•••••••• •••••••••••••••••••••••••••••••••••••••••••••••• •••• 
2CAA - 2C8Q PEE~ ROUT INE 

•••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••• 
Map contmues 



Lazy 
Writer 

The LAZY WRITER 
word processing system 

by David Welsh 

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 
automatically insert those changes into your 
document. Many features; send for more 
information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $59.95 
NEW manual plus disks of legal documents: 

Estate Planning is fi rst of a series. 
• LAZYCALC - Use LAZY WRITER to create 

reports with numerical data, then tota l your figures 
with LAZYCALC. If you work with figures. you'll 
find this a powerful addition to word processing 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $29.95 
• LAZYTAB - It's easy to enter data in tabbed 

columns, but LAZYTAB aligns decimals too ! $15.00 
• LAZYDRAW - Create graphics on the screen. then 

send the results to your printer; works with any 
printer that supports TRs-80 block graphics. 

• LAZYDO - Automatically load LAZY WRITER and 
any text file . set printer commands. even print text ! 
LAZYDRAW + LAZYDO . . . . . . . . . . . . . . . . . $19.95 

• SPECIAL: LAZYTAB, LAZYCALC, 
LAZVDRAW and LAZVDO . ... .. .... $39.95 
TRS-80 os a Regosrered Trademar~ ot Tandy Coro 

LAZY WRITER has earned the 
ProfessiOnal Software Programmers 

Association Seal of Approval 

LAZY WRITER GIVES YOU: 

• Z80 CODE, for last execution of commands 

• Control codes ANYWHERE m text to let you get 
compressed or expanded type. super/subscrtpts. etc 

• Page breaks BEFORE you prmt 

• CUSTOMIZED prtnter defaults. cursor size. shape. 
speed. etc 

• DISK DIRECTORY plus k1ll or verily Illes w1thout going 
to DOS. 

• LONG DOCUMENTS pr~nt automatically, while 
preservtng page numbertng and ttthng 

• 10 USER DEFINABLE func tion keys 

• BACK OUT of 1nserts and deletes 

• A NEWSLETTER tor users 

• SET TABS, CHANGE CASE, move or delete NAMED 
blocks of text 

• MEMORY KEY returns cursor to a screen & c ursor 
position. 

" LAZY WRITER is proof that simple and powerful can coexist. It is 
among the easier word processing packages to learn It's one of the 
few that allow you to sit down and begin entering text a few minutes 
after loading the software ... - Dnld D. Busch, Interface Age 

" This program enjoys some of the best manufacturer support I've 
encountered . LAZY WRITER is one of the most sophisticated TRS-
80 word processing packages around. It has excellent features. 
documentation and support . and can be expected to provide ongoing 
uttllty for even the most demanding user." - T. A. Denellulc, lnfoWortd 

" Author David Welsh has packed every feature he could think of into 
the program and the result is a highly sophisticated piece of software tn 

both Model I and Model Ill versions . . For complex printing tasks. 
LAZY WRITER is hard to beat ."- Den Robinson, 80 micro 

ABC SALES 
13349 Michigan Ave. • Dearborn, Ml 48126 

(313) 581-2896 
dealer Inquiries Invited 
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In The. • • • 

SOUTH ATLANTIC 
This exciting, realistic war simulation 
puts you in the COIUiander' s seat of the 
British ft I'1led Forces. Deal w1 th unpre­
dictable weather, political unrest, and 
the unruly Argentine Forces to win the 
ultimate goal •••••• sovereignty over the 

War in 
forr 

FALKLAND ISLANDS! 

the South Atlantic is available 
TRS-80 Models I and III onr 

16K $14.95 

or VISA 

TRS-80 is a trademark of Tandy Corp. 

a.-.... 
COfioJ' Jr(>• 

c.to.e Mun'e-< 
C&lt• IO lai.Jna 

&..lc:-. s..ncl.,m 

CDurERWARE · 
~..,.. .-369 

Cle9t- c. • lol ... 
IEnc:lnllu, CA II202A • (7141 4311-3612 

Comouterwere •• 1 trtCMmt r\ ot Comput.,ware 
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Map continued 

2C8 1 - 2C8C PG.E ROUTINE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2C80 - 2 E52 PRJ NlUS l NG kOUT INE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2£53- 2ESF LINE Nl..N1&Ef< ROUlJNE 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2Eb(.o - :IFF A ED II ROUT IP£ 

• ••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••• 
2FFB - ~FFF NOlH JNG HERE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
3000 - 37DD RESERVED ~y 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
3/0E - 37FF P'I£P10Fc'" f"\APP£0 If\F'Ul , QU I PUT 

370£ 
370F 
37EO 
371:.1 
37E ~ 

3 7EB 
37EC 

&I r 
3801 
3902 
3004 
38vB 
:S.S I O 
;:;a20 
:S.S4 0 
J.890 

v 
~ A 
H I 
p 0 

• 
0 I 
B 9 
CR CLS 
SHIF I 

DOS C~ILA1 1 0N S I ATUS ~DDRESS 
DOS COI"W1UN J CA 1 I ON OAT A AOOR£SS 
INTERRUPl LATCH AD~ESS 
O J St;. ~ IVF SELE.CT LAJCH ADDRESS 
CASSE IT( OR I \IE LAlCH ADDRESS 
PRJN fl:.k f.1lFI:T ADDRESS 
~L~Y 01~ CUNIROLLER A DOkESS 

2 .; 4 5 b 
8 t: D E .- G 
J " L .. N 0 
R s I u \1 .. 
l 
2 3 4 5 b 

I I 

BR>- UA DA LA RA SP 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
4 000 - 4 0 14 RSl J'-"' \IEClURS 

4 WV - 4 VV2 RS1 ..:>8 
4V0j - 4UV~ RSl t v 
40Vc - 4 VOB RS I 19 
4 vvq - 4 vvb RS T 2u 
4 tt()C 4(..t0f.. RS 1 2 8 
4 v0F - 4 u I t RS T 3-t.• 
4v l 2 - 4vt 4 RS T 38 

••••••••••••••••••••••••••••••••••••••••••••••••• •• ••••••••• 
40 15 - 4 VIC ~EVBOARO DEVICE CONlkOL bLOL• 

4( .11 :; DEVI CE I Yf-1:. 
4vlb - 4ul/ OR I ~k ADORLSS 
•o ta - 4 0 J A NOt u~o 
4 0 18 - 4 (.1 \ C RAH &lFFEfi ADDRESS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
40 10 - 4V~4 VJ OEU DEVl C~ CONt ROL &LOCt 

40 10 DEVI CE IYPE 
401E - 4 0 tF llf< I VER ADDRESS 
4 020 - 4 V2 1 CUI<SDr. POSII I ON 
4 0 22 CURSOA ON/OFF F L AG 
4 02.5 CURSOO CHARACTER 
4 024 NOT USED 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
4 025 - 40ZC F'RI N1ER Ol:Vll.£ C.ONTROL 8 t_UC..._ 

4 025 
4 026 - 4 027 
4 029 
4 029 
4 02A 
4 028 - 402C 

DEV I CE f YJ.'E 
DR I \IER ADDRESS 
LINES PER PAGE 
LINES PRINIED SO FAR 
NOT USED 
RAPO BUFFER ADDRESS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
4 02D - 41 52 COPOPOUHI CATIOHS REG I ON 

4 02.0 - 407F 
4090 - 400D 
4 0QE - 408F 
4 090 - 4092 
4093 - 4\)q5 

409b - 4099 
4 09'1 
409A 
4 0'18 
4 09C 

4(}qD 
4 ()9£ 
409F 
40A0 - 4 0AI 
40A2 - ..... ~ 
40A4 - 4 0A5 
40Ab 
40A7 - 4 VA8 
40A9 

4VAA - 4 UAO 
40A£ 
4..-

4000 
4~..181 - 4 \.182 
4VB3 - 40 84 
4 \.185 4 00.:' 
4 0D3 - 4 0 D:. 
40 0b - 4V07 
40 09 - 4v0q 

USED BY DOS 
DI V I S ION SI...Jf+ORT ROU T lNE 
USER ADDRESS 
R-.xlf< .......sER SEED 
IN A. O 
our A.o 
LAST "-EY PRESSED AF IER llREA'­
USED FOR RE6Uf11E 
"'-""8ER OF CHARACTERS IN PR I N l Ll NE 
DEVI CE JYPE FLAG 
- 1 CASSETTE 

0 V I DEO 
• l PRI NtER 
SIZE OF VIDEO LINE 
S I ZE OF PRI NTER LINE 
RESERVED 
S J ART OF S TRING SPACE F"O INl t h 
CURRENl L INE NU118ER 
S TART OF BASIC PROGRAPO PUI N IE.h 
CURSOR POS J I JON 
~EYBOARD BUFF ER A DDRESS 
CASSE. I IE I NPU I FLAG 
0 IF CASSEl IE ELSE NON ZERO 
H.AND('jtt M.Jf't8ER SE:.ED 
VARIABLE FLAG 
...........s£fo( IYP£ FLAG 
2 I NU:.GEk 
3 SIR I NI> 
4 S INGLE PR~C I SION 
B DOU&LE. PREC I S I ON 
USED DUR ING EXPRESSION EVAUJAl i ON 
~~~ S I ZE POINTER 
NEXT LOCAl ION A\/AIL AEILE IN Ll IERAL S IR I NG POOL 
LITERAL STR ING POOL 
USED FOR S lf<lNGS 
NEkl LOCA110N AVAILA8L~ IN S fhiNG SPALE 
POUL Tl PLE U!'>E>i 

Map continues 



4 •.0U 
4oo(Jt 

4vl.lt- - 41...EU -I 
.... ,.· 4tlf : • 
4 •'1l.4 4 • €.':. 
.. . E"b ... 4:. 7 

""*-" ... , ..., 
4UEA - .. '-~" ...... 
... . 0 - 4 v t .l. 

•·<• ... " ..... ' 
4 vt -
4vt -' 4 0F 4 
........ ~ .&.I.Jt-6 

4•JF I - 4 \..IF_. 
.. \JIF'F .... , . ,_ 
4 ...... 11 ..._ ... L 

4UFO - 400'£ 
~·, 4h!IV 

4tot - "'"' 
4111' 

411C: 
4110 41~'4 

4111J 

L.Abl u.Ait\ :..1'-U ... Nf tcl.I'O LINt: .....,__f( 
Fl)f< F LAb 
I IN l'kllbO<t.l>b 
V NUl IN JMJtH· S~t 

UW: IJ IJUR IN6 II*"U I .,.__ 
"Ulllf1.l .-~ 
JJQ..C. ... DOli 
M.IIU >LA4i 
\.'NO AUtO 
UMklNI LINl Nl.,_f< 
AUIO IN<:I<£101."1 
IOl.L rlf1..E U5Eii 
l:Nt."UIJt.ll ~HIMI1tf1i.NI t"UINfl.k 
Er..;cor.. LINE....._,. 
Uhl.LI lfY tkfftlk 
LASI ~> I E fltCUI~D IN ~kNUf< LINk 
Hl61liON ~ ERf<OR IN LINE 
,_.. ll4t4Uk t'tllNfl-k 
LJ<ktJr, fL<AG 
I9.JI IIHE U&Eii 
LA~1 L.lltA. ~ 
JA;E.D &Y l.M<Uf< 
YARI~Eii ~UINTEH 

-· KIUOI~k 
liTART ~ FRU &PACE 
I.H.I> .......... 
,_,-._E DEU.Arc.<IIUN ~ --~ 
TA>ACE ru~~> 
(> ..... 

- lUOlJ lf<Uif 
.-:0 lot 11ATH AOUTI>Eii 
~UI 

INif.GEk S INiil.f. 

41U:. l~ .. 
41JF L.~ 

41~ Llie 
4121 LSII L,.. lliiO 

4122 - Llie Ullo 
4123 - ..s• 
41 2 4 lt.l.... .. .... 
41~ - 412 • U5IEO •• lOATH IIOUI INE.B 
4127 - 412£ M:G2 ~ Ali AEGI 
41 "N NOT U!OioD 
41 30 - 414'1 PRINT -FVl 
414A - 41:11 ~D •• ""TH AOUIINE.Ii 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
4152 - 41~ Dl~ ~IC Ll~li 

4152 - 4154 CYI 
4155 - 41:07 ... 
415e - 41!1A CYII 
415e - 4 150 D€F 
415E - 41.0 CliO ..... - 41.3 E~ 
41M - 41 .. LDC 
41•7 41 • ., lOO 
41 .. - 41.C ...... 
41&0 - 4JtoF .... li. 
41/0 - 4112 .... " 
4173 - 4175 000 
417. - 4118 Tl~· 
4119- 4118 ,_ .. 
417t: - 417£ FIELD 
4llf 41111 Kl 
4182 - 41 ... I'UI 
4185 - 4187 CL05€ 
411111 - 41 .. LUAII 
4188 - 41111) ~-418£ - 419\1 -... ..,. - 41Y:l kiL.\. 
41Y4 - 41 ... • 41Y7 - 41ft LliE I 
41 .... - 41'1t. .. ~, 
4190 - 41W INSTf< 
41jllu - 4lAZ" -41A.J - 41~ liNk ................................... , ....................... . 
41- - 41l4 DU5 Ll ... li 

CALLED F-1 
41AI> - 41A8 I'IEC 
41M> 41AII :_,/ft: 
41AC - 4111€ lAIC ··- - 418l Ol.a 
411o~· 41114 IMI 
41~ - 4tel IAEC 
41108 4111A tAF :: 
4UIIf - 4lloll I elK 
418£ - 41C(, :'17 4 
4h.l 41L:.J US 2L 
41C4 - 41C. V.l~ 

41 L 7 - 41 C9 IE ... 
41LA - 41L'1.: ~ 
41CD - 41CF 20C. 
410... - 410~ ~ au;. 

4lld - 4to:> 2 11)8 
410. - 4108 2 1'1£ 
411)(; .. 

··~ r.t2D 
4111f- - 411:1 ZM4 
41£2 - 4lE4 0~~ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
41ES - 41£7 UliED 8Y JJIFUT 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
41£8 - 42£7 IIFUT a.IFFUC 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 42£8 lf.I!O 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 42E9 . ,..,., Df -•c .._._ ,._ • 
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for the TIS-80 from Micro -IVIega 

The DrigiMI GREEN-SCREEN 

Tile eye-pleasmg Green-Screen fits o>~er the front of your 
TRS-80 Video Display and gi>~es you impro>~~ contrast w1th 
rftJucfld glare. You get bright luminous green chetacters and 
graphiCS lll1e those featurfld by more expensive CRT umts . 
Don't contuse the Otiginal GtHn·ScrHn w1th a pjec• ol thin 
film stuck /o /he lace of your video tube. such as that edver· 
tisftJ by othets. The Otigmal GtHn·SctHn is mountftJ in a full 
lreme perfectly mete/led to the color and texturfl of the 
TRS·80 Video Display. It is attachftJ with adhesive strips 
which do not mar yout unit in eny way. 
The full frame design of tflfl Original Green-Screen "squares 
off" tflfl face of your vtdeo display and greatly impro.,.s the 
overall appearance of your system. 

(Specify whether for lrlodell or lrlodel/11} 
THE QAEEM-SCREEN ....................................................... Sf3.95 
Add 11.50 lor postege and hendllng. 

,_, Ch«:/1 Dt - ..,..,. '"' COOt 01 ~~ c..-t. ,_,._ Atlfl .,._, 

,_ IDt IHIII ... eiiG ,.,._,.., fD II'OC. ol Hie,_ All,,_, t/l'lll»ff lllitlli#1 41 
lloul811r ,,.,c:••• 01 /11101'"' ,,..,_ .,,...,... ,..,.,. ... e«/4~ ,.,., ••• , 112 

M~en,·Me<~ PO Bo" 626!:;) · Arl1nqton ,Vn 22206 

mEAPtY CHRiSTmAS 
frDm 

CDnwnunk:ations S4stems Lab 
Get rout ftu•tr Tlf•·••• preaenf thla 
rear that •Ill tr•• II from CLOAD 
llldi .. DtiOII <ROI-.L. 1\Q£ T*E SilliES liiiR 'tQJill([l 
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• PIIOflllES Felt VISIIIL QJIIIG rl' T,Jfl£$ 
• ..U CXPIU rE DlTA. ,.._... .lfl) S'ISl94 

TIII'£S WlncliT M COf'\/TEII 
• ELUII,_TIS ICUSE.IIIO IJIOIQJTS 
• PII£CIXUTIIJIS DlTA TO Tift DECX IUIIIIG 
~ Felt A SI'BIIIJI QA.ITY IIECUIDIIIG 

0 
101($ AT llmt 1.01 .lfl) HI<JI TTIS-8) loU) 

UTIS 
• ATIUCTIVEL\' snuD Tllll CASE. K. I'Oe'fD 

II:G ~III S,$ Sll.E flU liD $59.95 
COI'Y' COIIGtno••lt· THE IIG 1R0T1U 
~ M DlTA COOl TI<MII 10 I !liED Fell -
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SERIES 

Actuators and energy translation. 

Cybernetics-Part III 

Stephen Davids, President 
Robot Research and 
Development, Inc. 
Box 541 Station Z 
Toronto, Ontario 
Canada M5N 2Z6 

In my previous two articles, I 
discussed the overall notion 

of a robot system and the spe­
cifics of sensors, as well as their 
interface to the TRS-80. This ar­
ticle covers actuators or output 
devices: their nature; modes of 
operation; and Interface to the 
TRS-80. I will expand the biblio­
graphy started In Part Two of 
this series. 

An actuator manipulates or 
alters the environment. The 
muscular system is the human's 
main output device, just as the 
nervous system is the main In­
put device. The human system is 
effective but severely limited; it 
Is capable of only sound, heat 
and motion output. Robots may 
emit light or other forms of elec­
tromagnetic radiation, or extend 
the range of motion, strength, or 
precision of the human form. 

Energy Tr~~nslatlon 

All output from any mlcro-
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computer is in the form of elec­
trical energy. The biological 
world does not generally make 
direct use of this elec trical 
energy; we must first translate 
this energy into a more useful 
form (motion, light, heat, or 
sound). 

The standard way to accom· 
plish this translation is to Inter­
face the weak electrical output 
signals of the TRS-80 to an ap­
propriate actuator giving the 
TRS-80 control of the output de­
vice as well as feedback on the 
performance of its commands. 

This is a four part operation. 
First the TRS«l must identify 
that It requires an output. During 
program execution, the TRS-80 
encounters a conditional state­
ment branching to an output 
subroutine. For example, a pro­
gram input loop constantly 
monitors an Infrared light sen­
sitive detector diode on the 
robot's forehead. All night the 
robot waits for a high at that 
port address while it charges 
batteries. In the morning, as the 
first rays of light signal the start 
of a sunny day, the sensor drives 
the input port high. The program 
branches to the first line of an 
output subroutine. 

The second part of this opera­
tion is the selection of an output 
device. Continuing the example, 
the robot now decides, on the 
basis of all Information avail· 
able to Its sensors and the pro­
gram it has been given by its 
creator, what to do now that the 

sun has arisen. Assume the 
robot is plugged into a wall out­
let to charge. Before going 
about its dally chores, it must 
disconnect itself from the power 
supply. I designed my robot 
outlet to greatly facilitate the 
plugging/unplugging operation. 
The robot retracts its connector 
to free itself and terminate the 
charging process. This is ac­
complished by a single sole-

must determine the state of the 
output port and act accordingly. 

For example, if the actuator is 
a solenoid as above, the pro­
gram could drive port address 
05 high to signal the solenoid to 
pull the plug out from the wall. 

The fourth part of the output 
operation is feedback. In my 
first artic le I stressed that a 
robot system without feedback 
Is Inherently unstable. In our ex-

~~This system, 
called 

distributed processing, 
is on the 

very frontier 
of cybernetics." 

noid, related to port address 05. 
The program determines that 
port address 05 is to be ac­
tivated and moves to the next 
part of the operation. 

The third part of the output 
operation is simple for our ex­
ample, but could be complex for 
an analog output routine. The 
program must determine the 
correct value to be output to the 
actuator. The TRS-80 can drive 
the selected output high or low 
with respect to a reference volt· 
age also on the output bus. The 
decoding circuit or interface 

ample the system is unstable 
because the robot does not yet 
know that the plug has been ex­
tracted from the wall. A true 
servosystem compares the ex­
isting state to the desired state. 
The robot must determine if the 
cord is still attached to the wall. 
This may be done in many ways, 
such as checking the charging 
c ircuit to see if a current is still 
flowing, or t rying to c lose a 
small trap door that contains 
the cord and the insert/with· 
draw a I solenoid. If the door can­
not close or the circuit is st ill 



T AS Adventure Series 
Package I 

By: Gary Helmburget" and Gary RobiMOn 

I Tille_,.,,...-- is tile t1rst to be-­
lllet ... c:,...eclbyTIIe.A-tureSyat_l_lo< 
_. tantatlc: _..,...,.. c:omiftg aoont Eec:ll TAS 
-enture ..-- Inc:-. TWO complete 
_,..,..lor-._ ptlc:e!) 

Adventure 1: Isles of Doom- Pert I 
Tile Sc:eftario: A .-South-Me 1- cft8in. 
Untortunete navigation left you atr...- on­
lalend. 
Tile Mlulon: Ill you c:an ,et throutfl tile aNtk· 
intHtecl wetera to 111e -1 Tile 1- w .. • 
ac:ene ot ec:thrity clurl"' -11. Scenerecl over the 1-•e com_,ota- will - you to fia •n 
otcl recllo tr-tter. Can you Ita It- tap out your 
SOS before letllng ,..., to the..._ .. ot doom? 

Adventure 2: lost City of Gold 
T,... Sc:en...lo: Tou' re on • mountain c:limbiftV 
eapecllllon in South Amerlc:e 1111 Pen~. ne• l•e 
Titic:KII). Alter otreyin9 '""" 1 ... - pelto, JOU 
cli.c:over • c:.... - ..,_....., fe- to • for9ott­
patl of the loot lnc:an city. Grab yOU< .,..__ 
T ... Mlsaioft: Tbere are plenty of .,....,.. .. If you 
c:an .. tely collect tllern- retr.ce your aMtK to­
ai ....... moun.-n huL .. •-•mecl--llnc:an 
c:itift c:on.-n .....,Y perils., - Iaiiy tor -
unlnillalecl .• .- lnc:an p<feata -• ·­,.., _ _ Requlrea :12K. 

TAS Adventure Packages are$15.95 on tape 
end $19.95 on disk. All madill is unprotected! 
TAS Adventures allow you to SAVE up to 10 
versions or the game In progress! Please 
specify Model I or Ill. 

Get In on the action! TIM Adventure System 
edilor is now completely in ZIO and allows 
easy Interactive debugging. Requirn 48K. 
Speci fy Tape or Disk. please. Only $39.95 for 
the complete system AND three adventures! 

STOPPER! 
The BASIC Breakpolnter 

By Roxton Baker 
Author of "TRAKCESS" 

Slop per Is 1 unique machine language utility 
thet allows inleracllwe program debugging 
when using Level II or Disk BASIC on the 
Model I and Ill. Stopper was designed by 
Roxton to IMip debug a new version of 
TRAKCESS lhal will be announced shortly, 
because thet'e wasn't anything on the 
marllet that would provide the features 
needed. 

Some of Stopper's commands: Set a 
breakpoint with a " hir count. eltiMr when a 
line has t»e.n executed "n" limn or a 
variable is equal a certain value: or not equal 
a certain value; breallpoints and varillbles 
may be vi-ed and modified at any time: 
selectl,. execution of progrem statements 
and linn; display only tiM portion of tiM line 
wiMre tiM error occurred: TRON functions 
are Improved and may be routed to printer; 
set a " tolerance· on single and double 
precision numbers (to accommodate the 
inaccurate ROM routines and more. 
Naturally single st•pping Is tully supported. 

With STOPPER you will know exactly wiMre 
the error Is and why It occurred. Program 
execution Is undet' YOUR control! 

A special offer from tiM author and T AS: 
Stopper is S20 on tape or diu , BUT you are 
licensed to malte up to tour additional 
copies. mailing th• cost lor this valuable 
utility only $4. Support co-op purchases by 
ordering today. BASIC debugging will nevet" 
be easler. nor • better utility any cheaper. 
Extra manuals and ZIO source code are 
available. 

.-s .. L•st ol Advtlrtisers on Page 451 

p---------, I LDOS Users! 1 
I A apeclal utility ..-- jull to< YOU: I 

ORIVE-5 

I Four - - _,...? ORtVE-5 is s _,. 
- ciiM-.eorwhlc:l\-.youloc:_,..... I """drift IN MEMOIIYI No -"'1--. M ec:~ I 
is FAIT1 In • two drift 1y1 ...... FORMAT -I lACK UP c:an be piKed on OlltVE-5 1- tiYS 1 -)to- ............ bKk ___ _ 

I •w......._ I 
LOW DUMP 

I lOWDUMP -. you to DUMP ,_ '"""I 
I 

.,,_...,,In -r. lnc:tudiftt ROM-"'­
RAM! LOWDUMP al'-1 all ,..,_..,. .. -1 

I 
lDOS OUMP commanct, ~ ASCII, tor 
clumping ,_ without -r lnl..,....llon -L I 

I 
SYSGEN 

IYSGENICMD - you to - - or -.I 
I SYSGEN ,_ .. .....- /CMO t1teL K- -erall 

~onfituretlona on the - - - ,.._ • 

I _.....,by aimply typing .... ....__ E~ I 
UMfuf - the-ferrecl c:onfltu-~ 

l
ao---rllletiM .. ,...... _ _ _ 

••ec:ute ,.,_ty. SYIGIEN/CMO _, - be I ••ec:v--• ,_., IASIC ,.....,-. W._,the I r-t/CMD file .... ec: .. -. ........... c ......... 
wll continue w1ttt the -·• ... _ ._ .. ,......_ I ·•-lntac:l! I 

UNRIEPAIR 

I Model I TRSOOS ~· ..... LDOS -·-to I 
I 

the Fl DAM usecl tor directory aec:tora. UNREPAIR 
will rewrite llle directory lrac:ll ot • ainete deMity I 

I 
dWI utl"' .... FA DAM lllel wiN be rec:otniHd by 
Modell TASOOS. UNRIEI'AIA ohould run with any I 
Model I DOS and , ... R.-!lo SI\Kk IE/I. 

I An ••••• BONUS! TIM TAS LDOS UtiNiy pack I 
inc"'*• ZIO aourc:e c-Con ciiM) ot moet ot liM I above uiMillea (t,... moal lnlormathre). TIM lDOS I 

I 
Utility Po ia S4t .ts. Thil ~ w .. wrtnen by 
lHMik-. J 

-----------lRE 
tti.TERNt:rE 

SeURCE 
~~~~~~~~~~ I EFFECTIVE I 
I COMMUNICATION I 
iii is , .. , with M-miO. There Ia absolutely no neec1 ~ 
!II to pay •ny more tor a lop-quality com""'nlc:atlon !II 

l ..--. M- c:an help your TRS-10 Model t ~ 
- Ill lalk to • - ••lety of mac:l\inel. Tile 
M-....o lran ... tlon tabM is eMily - to 

Ill; ac:c:ommoUie un- p<oloc:ot. M--. ~ !II tile .........,lng __ , . ION-IOFF•e !II 

I -tied to- tr_,;ulon ot liiH IMger than~ 
_,_ .... ~ p<Oioc:ol l~- .... !II 

I CP/lil pulllic - ,.....,_ MODEM) -~ 
•rror· trM tr.enamission wrtt.out COI'Iwetting to 

I 
ASCII. IMOOEM. • apac:ial weraion ot MOOEM il ~ 
Included ao lllet you may gift your,,_ a copy to 
tae -•n ..... ot IMler enor· lrM tr.....,.lsalon. A 

Ill; holtp<ogr- lsinc:luMd•lnoeatrac:Nr .. to- ~ 
~ ac:c:eaai"' your unan...- TRI-10 tr- • _.. ~ 

I location. All "toc:ar --tera ("-d ••••· atop ~ 
bill, parity, duplea ..,d _., c:an be ct\angecl 

I 
quickly and enlly with a min......, of keyaltoiiH. ~ 
for apac:latlzecl _,;c:.tlona, - file may be 
tranarnlllecl while a cliHer.,t fife Ia .-ttaneously 

iii being rec:elwecl. OOS c..,...._ may be eaec:ulecl Ill; 
~ willie wllllin M-. Spacial paldles i.....,. !II 

l compalibillty with all -l•r Model I •nd Ill ~ 
-•11"1 ayalerna. T,... ,...,loua ac:rMn Ia rHiorltCI 
alter DOS ~- M- •tao altows 

Ill; cli .. llll"' ac:rMn ac:roll to permit tranamiulon Ill; 
~ ..,.....at...,to-"-d (unclerdirec:l~~ 
Ill; ailuatlona). A ~ patch shMt is .... ._ lor iii 
~ people wanting to .,.. the Mlc:r-1 D- _,_ !II 

~ 
...-.oc:e. Also .. - . on ._l is a LYNI ~ 
modem •era- lllel -a -•llon -•Model lll 

l 
"en ol RS-2:12 is inat-. AM tills- many _. 
•••tures .,. whar t fft.akiftg ModeomiO one ot our 
moal -lar progr-1! Oh. r••· llle p<lc:e ....... ~ 

Ill; too: Slt.ts complete inc:ludin9 cloc:u....,.l•llon in., 
~ Uouee·n ng binder. ModltmiO it authOfi'CI by lu 
!It; Mikeaell. .,-: 

.... ~~..r'..r'..r'..r'~~...-. 

.................................... - -
• ---- BRAND NEW! 

All ••c:itint new -~ .- T.....,__Nine Ia -J. but -, - eaperfenc:ecl reec:11 Til-
• Zero. Aa y- propeu to - IMler - · the 
• playing - c~ec:r.- Eac:ellent Faploic:t­

.-d. joyallclP. cornpafibfe, all ZIO ,.....,_... 
Supplledlna "bedl-uppabM" I..,....IIciiMusers­

: nMd to copy to 1 TAIOOI ayatetn ......... H6gh 
ac:orH sre - on - dlsll version. I""""'" a 

: apec'-' -PM~" .. feature ( for nature c.1:1 end otMt 
Interrupt pnoc:auing). Works on M- I - Ill 

: ~teiS15.ts) - ciiM (Slt.ts). 

-• ----

_ fR(E to tile tlrat 100 cust_,. ...., -
: T...........,.Zero: A mlni-poeter ol the T...........,. 
• Zero Cover Arl! o.- today •ncl - out wily • 
• ThrHhold-Zero is already - ot our -t ..-..g • 
- game~! -

-··································· 
~ ...... ~.-·-·~ ... ~---..---· 
i . 
i Order Form ' 
• • I Please send me the following: a· 

t '
. 

0 TAS Adventure Package I (tape) $15.115 
• 0 TAS Adventure Paekege I (disk) $19.115 I 
I 0 TIM Adventure System (tape) $3t.115 • 
• 0 TIM Adventure System (disk) $39.95 I 
1 0 LDOS Enhancement Package $49.95 •• i 0 Thresho6d-Zero (tape) $15.95 • 
• 0 Threshoki-Zet"o (diu) $11.15 I 
I 0 Stopper $20.00 i i 0 ModemiO S3U5 • 

f o TAS Subscription .. $24.00 ~ 
I . 
i Pleese edd S3 to your total order for ! 
•
• shipping (e11eept TAS subac:rfbers). ! 
• We ship UPS unless you specify I 
1 otherwise. I 
i i 
i Neme: i 
•• Address: a· 

Address: 
i City: i 

I

f Stete, Zip: 

1
. 

Mell order to: 

i The Alternate Source I 
:.· 704 N. Pennsylvania Ave. I 
1 

U,nsing, Michigan 48906 I 
• Ph. (800) 248-0284 • 
! Ph. (517) 482-8270 ! I I i - ter C• d, 11\W and COO (11 7S atr•l •~ wd<:OIM' i 
....~·-·-·~·-·-~-·-·---·--
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CONTftO\. Clft CUIT O()W[~ CIIICUIT 

Fig. 1 

functional, the program should 
jump to an error correct ion 
subroutine or try to extract the 
plug once more. 

enough to run small and medium 
de motors. These conditions are 
sufficient to fry delicate elec· 
tronlc equipment like the TRs.ao. 
With this In mind, before you 
hook up your TRs.ao to the 
vacuum cleaner, let's discuss 
some basic robotics. 

Circuits 

In any device that comprises 
both decision logic and working 
circuits, there are voltages and 
currents potentially harmful to 
the more sensitive electronic 
parts. Actuators amplify the out· 
put signal of the microcomputer 
from logic levels to useful work· 
lng levels. These working levels 
may range from 5 volts at several 
hundred milliamps to hundreds 
of volts at 40 or 50 amperes. 
Though the latter conditions are 
rare, It Is common to switch 12 
volts de at 5 or 10 amperes, 

There are two subclrcults In a 
robot output device. The control 
circuit Includes the first output 
stage and the decision-base, In 
our case the TRS.aD. The control 
circuit controls the behavior of 
the rest of the output device us· 
lng the logic level voltages I 
have mentioned. 

The pow•r circuit Is the 
business end of the system. The 
actuators and all other output 
devices are part of these clr· 

LEARN VISICALCTM 
THE EASY WAY WITH READY-MADE TEMPLATES 

Load your Visicalc"' with our templates. 
then key your numbers in. 
DOYOUI: 
EJTWr. ac:o.IT1IICTIOII•COIT- The~ 
Site • PlelimlnwY Costs • Site Clelling. EJ.CIVI!kln. 3lld FHI • 
FoolinQs • Foundii!On • F 1001 System • Super Structure • 
Roollno • ElectriCal. Plumbing. Heillno. 3lld Alr Conditioning • 
Brtcltworll • EnefQY Savino Materials • Interior Walland telling 
Finish • E1terior Trim • Concrete FIOOIS. Walks. m Te"ace • 
Interior Trtm • Plintlno. Floor emnno 3lld AIJollances ·Gutters. 
Onsite Jrnorovements 3lld Mise • Ovemeld Contingency 3lld 
Profit 

UAL Ylll 1• F1IWICf - Btu Hven ANiySis • CUll 
Budge! • Pro-Fo~a P&L • Pro-F~a Balance Slleet • Ratio 
Analysis • Oeclledation Tables 15) • Net Present Values. 

PIIOJIECTIOU a !IlEAL EITATIE- NIREB Fo~s: CIO B 
- Propeny Analysis • CIO C - ComoaratiYe lnmtmenl 
Analysis • CIO 0 - Individual Tu Analysis • C10 G - E1C1SS 
DepreciatiOn • Net Proceeds • em I·A - Internal Rate o1 
Retvm 

IUDIETI FOil TtiE IIOIIE - Peteonll Budge! • ShOClelino 
List • MO!t;IQI and Loan • lndivlelual Rellrement Account • IRS 
Selledule A. 
Future T~lates - Retailing • Energy Aucllt • Engineering • 
Statls!IC1 • Multl·LM I Marltetlng. Customize Temolatea S30. 

Run on AI)Oie n • TRS·BO I. N. Ill • IBM PC • AtM1 400. BOO • 
CommodOre 

Orders Only - (100) 525-9391 ext 533 
Jnqulrt .. - (714) 338-5075 
COO - Calli~ Chk. 0t Money Order Only • Pr-id­
Peraonal Check O.K. • UPS -Add 12.50 ahipplng 
and handling Street Addr ... reaulred. • C. lit - add 
8 .5\ N l .. tax 

SOFTWARE MODELS 
"The Template People" 
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P.O. Box 1029 
Crestline. CA 92325 .-110 

cults. A power circuit Includes a 

power source and an actuator or 
effector. This circuit Ia a slave 
circuit, dependent upon the con­
trol circuit for commands (see 
Fig. 1). 

When the control circuit r• 
celves an output command In 
the form of a varying voltage 
relative to an acknowledged 
ground, the command slmulta· 
neoualy appears In the power 
circuit to be amplified and In· 
terpreted by the whole process. 
The end result Is a change In the 
actuator status. 

Returning to my example, the 
small electrical signals on the 
output bus of the TRS.aD cannot 
operate the solenoid directly. 
This Is where the power stage 
comes ln. A 12 volt de power 
supply forms a circuit with the 
solenoid and some type of 
switching device. When the 
switch Is closed, current flows 

through the solenoid coli pull ing 

the metal plunger due to mao­
netic action similar to a speaker 
cone (see Figs. 2 and 3). The 
plunger Is attached to the plug 
leading to the wall outlet so It 
extends when the solenoid Is ac· 
tlvated and Is retracted by the 
act ion of an Integral spring 
when the power circuit Is open 
and the solenoid deactivated 
(see Fig. 4). 

The voltage and current 
operating the solenoid are 
typical of levels dangerous to the 
TRS-80. An excellent design 
practice Is to opto-Isolate the 
control and power c ircuits (Fig. 
5). An opto-lsolator Is an Infrared 
LED emitter/detector pair In a 
single IC package. The theory of 
operation Is simple. The LED 
emitter, part of the control clr· 
cult, Is switched on and off by the 
buffered output from the TRs.ao 
at the expansion port. The detec· 

Fig. 2 

Fig. 3 

Fig. 4 



tor acts as a switch electrically 
Isolated from the emitter to 
about 3750 volts. When the emit· 
ter diode Is on, the detectOI" 
phototranslstor turns on, allow­
Ing current flow to the actuatOI" 
(see Fig. 6). If anything ever goes 
wrong electrically, the most ex· 
pensive component, the TRS.ao, 
Is not destroyed. 

I have assumed that the robot 
you are building has electrical 
actuators or effectors (these In· 
elude motors, solenoids, lights, 
and amplifiers). Advantages to 
hydraulic and pneumatic sys­
tems are Increased strength and 
speed. Indeed, most Industrial 
robots are hydraulic at this time. 

CON HtOL CUtC UI T 

LfO 
Ea.t! TT£R 
0100{ 

In a hydraulic or pneumatic 
robot the power circuit usually 
Includes a control valve rather 
than the actuator Itself. The best 
of these, called servovalves, 
monitor precisely the real state 
of the actuator through optical 
or el~tromagnetlc transducer 
feedback loops. These feedback 
devices provide a very high pre­
cision control of the effector 
and an excellent repeatability of 
operation. This robot Is exces­
sively expensive to design and 
build and Is outside the scope of 
this series of articles. 

The motor Is probably the 
most useful actuator available 
to the robot builder. When Inter· 
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: ffective : 
: im~e : 
: •INCLUDES • ~ 
0 0 
g 1-40 track. Disk Drive : 
: 1-MDX-6, Controler Board : 
0 0 
o 1-2 Drive Internal Mtg. Kit, o 
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: Power Supply and Cables : 
0 • • • • • • • • • • • • • • • • • • • • • • • • 0 

: ~~~{er··Generatarl~t~~ : 
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Low Price • FREE Shipping 
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MX-80 Cartridge 
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1·2 3-5 6-11 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 

MX-70/ MX-80/ MX-100 
MX-100 double length 
Decwriter LA34 
Radio Shack 26-1418 

prtc:. each In quantity of 
1·2 3-S 6-11 12·23 24-47 

3.95 3.63 3.34 3.08 2.83 
7.86 7.23 6.65 6.12 5.63 
2.92 2.69 2.47 2.27 2.09 
2.26 2.08 1.91 1. 76 1.62 

New cartridges are available in black ink only. 
Loops are available in blue or black ink (same price). 
You may mix any combination for quantity price breaks. 
Ribbon loops Include DO-IT-YOURSELF INSTRUCTIONS. 

VISA DATA SYSTEMS MasterCard .-99 

(305) 788·2145 • Box 99 • Fern Park, FL 32730 
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facing a motor to the TRS-80 
first consider what function that 
motor is to serve. This w ill help 
decide the type and size of 
motor and speed and voltage re­
quirements. Sometimes the con­
trolling speed Is critical, as in 
the main drive motors respon­
sible for propulsion. You can 
build a phase locked servosys­
tem that contains feedback 
from a slotted disk rotating In 
synchronization with the motor 
output shaft (see Fig. 7). For a 
more complete discussion of 
phase locked servosystems, re· 
fer to the list of references. 

TRs-80 Limitations 

We must face the fact that the 
TRS-80 Is not the fastest micro­
computer designed; while It is 
functional as a robot brain, we 
should not challenge it with too 
many important tasks at any 
one instant. Clever program­
ming of the TRS-80 allows a 
small number of simultaneous 
motions such as traversing the 
living room floor while playing 
the national anthem and waving 
a small flag. The programmer 
must develop an internal list of 
priorities to ensure that the 
main processor Is mainly read· 
lng Inputs rather than control­
ling the behavior of the outputs. 
One way to achieve this Is to put 
the burden of counting repeti­
t ive motions or monitoring 
speed on an external circu it. The 
TRS-80 signals the external c ir-

UP/DOWN 

cult, called an output controller, 
as to the required behavior of Its 
actuator. The output controller 
directly drives the actuator and 
monitors the actuator's behav­
ior, looking for the completion of 
the task assigned by the TRS-80 
or a failure. In either case the 
output controller signals the 
TRS-80 and awaits the next In­
struction. This way the TRS-80 
has much less to do with each 
actuator, and can handle a 
greater number of tasks than if it 
directly controlled every func­
tion. This system, called dis­
tributed processing, is on the 
very frontier of cybernetics. 

Another method of reducing 
the demand placed on the 
TRS-80 by complex motion of an 
actuator such as a manipulator 
arm Is to reduce the required mo­
tion into three single axis motion 
vectors. If an arm manipulator 
(actuator) must move from a start 
posit ion to a finish position 
possessing different coordinates 
in three dimensional space, the 
path trajectory requires an in­
tegrat ion formula that would 
weaken the knees of the bright­
est mathematical gen iuses. 
Most robot builders would con­
sider early retirement. The solu­
t ion is to consider each motion 
as being composed of three sep­
arate straight line motions: left or 
right; forward or back; and up or 
down (Fig. 8). To truly simplify the 
motion, we can design a manipu­
lator on these same straight lines 

FRONT/BACK 

VECTOR COMPONENTS 
OF THREE DIMENSIONAL 

MOTION 

Fig. 8 



I ARE DRIVES O NLY 
40 track alngle aided ..... $199 
80 track (dual aided 40) .. $269 
180 track (dual aided 80) . $389 
5 v. Inch THINLINE ...... $Call 
8 Inch THINLINE ........ $Call 
Winchester Hard Drive ... $Call 

WE WILL NOT 
BE UNDERSOLD! 

1 DRIVE l llnfle c.blnel 
40 t<Kil lingle lided . . . . . . . . . . .. . . . $241 
80 "**(dual lided 40 t<Kil ) ..... $321 
180 t<Kil (duellided 80 trecll ) .... $441 

1 DRIVE I Double Cabinet 
40 trecll lingle lided . . . . . . . . . . . . . . · -
80 trecll (dual lided 40 track) . . .... $318 
180 trKil (dual aided 80 trecll) ..... $418 

2 DRIVES I Double Cabinet 
40 track lingle aided . . . . . . . . . . . . . . . S48l 
80 "** (dual aided 40 track) ..... . 1831 
180 trecll (duel lided 80 trecll) .... . $1141 
Dr1vw In cablneta come _,bledlleeted 
wtth- aupply. Order cable aeper• tely. 

CORVUS HARD DISK 
CORVUS HARD DISKS complete from $2115 
Add a. 10 or 20 ~ oC 110<8Qe 10 your TRW80. Apple, Atarl. HMIII. Zenith. 
18M, In,_, 5-100 Md INftY -..en. or -.I """'''Uf«U can ahara • herd dlalc 
O.Cai""'"---10-IOtmultti)M....._A...,_bleno•utSUPEASAVINOS. 

PRINTERS 
TCS has the LOWEST PRICES on IN STOCK PRINTERS! 

MATRIX PRINTERS 
STAA MICRONICS ............... $31111 
NEC 1023A . . . • . • . • • . . ••.. . ... 1486 
C ITOH 8&10 I TEC . . . . . 1411 
ANADEX 11601 w/211 bUtt.r .. • ... $1286 
LINE PRINTER (RS) ............... $Cell 
LINE PRINT ER VI (RS) ............ 1888 
LINE PRINTER VII (RS) . . ....... $&48 
CENTRO NICS 3&2 (200 cpe) . . . $1786 
CENTRONICS 353 (dual f!IOIM) .•• $2486 
OKIDATA 82A ...•......•.••••••.. 1428 
OKIDATA 82A w/trector ......... 1411 
OKIOATA 13A.. . . . 118& 
OKIDATA 84A (Mrlel) . 1 1188 
OKIDATA 14A (parallel) ...••••••• 1 1088 

HI SPEED BAND PRINTERS 
CENTRONICS 8010 (118ndard) $CALL 
CENTRONICS lquletlud) . . . . . $CALL 

LETTER OUAUTY PRINTERS 
C ITOH f'- 10 (40 cpe) •••• 1 1&16 
DAISY WHEEL II (AS) .. 11886 
SMITH CORONA TP-1 $881 
MOT HER I COMREX 18:211 
NEC 7130 $2375 
NEC S&30 • 1 1786 

EPSON PRINTERS 
EPSOH MXIO 
EPSOH MXIIO FT •• . •.•.• 
EPSOH MXIOO FT ... 

...... 
••• 1&24 

• ••. see& 

ORAPHTRAX PLUS com. Irw in Epeonell 

EPSON ACCESSORIES 

ORAPHTRAX PLUS (blllmege) .... $78 
MODEL I lnterl- .... i21 
MOOELI ln~cable 10 ke ybOard $16 
MOOEl Il l cable . . . . . . $28 
COLOR Cornput• lnlerfecalcable $1 &5 
APPU lnlerfeca/cable . . • . $18 
ATAAI cable (muet ,.,..,. eao tnt) S3e 
teM ,.,_ Comput• cable 145 
OSBORNE cable $38 
Serial RS232 211 bullerad tnt card 1101 

EPSON PACK II 
~ ortented bll lmege~ ....... 
11or lor the Model Ill C..te your own 
~ ey-., I1C. Documantatlon. 
EPSON PACK II bought w/ pf1nter $24 86 
EPS0H PACK II bought _.lily S34 Ill 
Update lor EPSON PACK I. . . . . . . . IT 50 

TCS MODEL Ill 48k 2 DISK 
~,_ ..... , • .,.TO .......... •-oMy. 

$1895 
With at.ancMrd 40 I..Ck 
double denalty dm. 

0.... S40.000 byl• 
lneh- TOOS 

$1995 
With 2 duel ~ 40 
track ~ity dm. 

0.... 130.000 eoy,. 
lnci.-TOOS 

Fully _,bled Md -.ct aya~...,. lllat .,. aottww. competoble and lunctJonllly 
ldlntlcel to ,...... Sheck ""Ita aoCd 11 ~ 110... tor lh~.- ,_. 
• COHTR<>LLER BOAADS we lllgh quality double lided 19Qay _,de wtth gold 

pla'-deon-. 
• POWER SUPPLY le the ,_ ewltclllng type avlllllble 
• MOUNTING HARDWAAE Incl.- - and data ca~ 
• DISK DRIVES I re Tendon, the..,.. on. UMd by Radio Shiell 40 trecll, double 

dlnalty, with • 5 miiiiMcond otepplng rate 

TCS MODEL Ill DISK EXPANSION KITS 
1 Control .... Power Supply, Mounting IUrdW1re & lnetructlona ............ $211 
2 Control,_, Poww Supply, HerdW•ra & one 40 tr.ck T1ndon dm.. ..... 1471 
s Control,.,, Poww Supply. HerdWira & two 40 tree~~ Tendon ~ .... sen 
3A Kit 3 but wtth two 80 t<Kil Tendon dm. (dual lided 401) . . . . . . 1111 
3e Klt3 but wtth two 180 trecll Tendon dm. (duel lided 801) • • • . . • . • .. 110111 

tlk oC high quality "*""'Y clllpe .. 1 111 32k oC high quality.........., chlpe S32 

MODEL Ill SYSTEMS 
OrlaiNl 10 My .....,ufect-a ..,,..,ty 
M00£LIII 411 l - 1 . . . . SM8 
MODEL Ill 18k ... . . . .... $818 
MODEL Ill 32k .... 
MOOEL111 41k .. ... 
MODEL Ill 41k 20rll\S232 . . . I 1M4 
TCS MODEL Ill ~- .- orlgiMl AS 
Nnlwwe • nd quality TCS "*""'Y 

110 day limited ••,.nty 

COLO R COMPUTIR 
()figlnal 10 day ......utect-a ......,ty 
Ilk 1.- 1 $301 
16k Extended Bulc ...... $396 
:t2ll IEiltendM a.lc: ICALL 
Color ow. 0 1471 ow. 1 $$41 

• ................. ~TCS MODEL Ill 18k ..... $788 
TCS MODEL Ill 32k . . . . . . $111 

ICRATCHPAD 

l '- &TREE Ellacutlve 
Ref.,.._ Scratchped ,.._ 
- the u- to otore Ill 

~,.::: .. :.,~ 
- In o multl-lley­
b eae f or l mm ed t e te 
..,.,_ by .. many - aye 
.. you --'9n Eli1--*Y 
... y to UM AUowt l 
t et<tt ot '-'I.e tt.tta 

$31.15 

M SOFTWARE FROM TCS 
LIBRARY 

$31.15 

MAIL LilT 

The &TREE ...., U.C 
p< ..... .,_ O¥er 2000 

- IObl ttO<Idon a 
olngle 6ouble cllnal1y 

diUI -- LAbile c.n 
bl ~ted "' tlpcode 

0<0e< or by · - of ztp­codee and 1100 by • coda 
..utct1on II you wloh 

TEXAS COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, Texas 76004-1327 ,..sg 

TECHNICAL ASSISTANCE 817/274-9221 
ORDER STATUS 8171277-1913 

TELEX/TWX/Euyllnk ElN 62100790 

* 800 433-5184 
No tu out oe alate Te..- add 5~ Pnc. aubfect to chlnva 11 any u-

DEALER INQUIRIES INVITED 

TCS MODEL Ill 41k . . . $141 

Model II •• Model 16 •• Accessories •• $CALL 
TCS II an IU1tlortad TR$-10 dM,_ 1'701 In Brldv T.,... 

WIZARD'S TOUCH Ae~Julerly $111 Introductory Price 121311112 

Progr•m Development Syatem sn 
BELIEVE JT OR NOT, YOU CAN DEVELOf> YOUR OWN PROGRAM IN 1& MINUTESIII 
The WIZARD'S TOUCH Proenm ~ot Syatem II a aupenor ptOOtam 
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ll'a own Olalc ()per111ng Syaam, pnwldlng ~ bedlupe 
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• C...e a 8TREE am.ctunld file, allowing you 10-your IIO<Id data rapidly lnd 
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DSC Publishing 
2 Dogwood Drive 

PO Box 769 
Danbury, CT 06810 

Phone Order 
(203) 748-3231 

Pleue send me a copy of ·oos ~ Accesl 
a Bale File Hendllng" for 29.50 + 1.50 shipping. 
Modell & Ill D Model 11/CPM D 
Also send the compatible 8" program disk for 
32.50 + 1.50 shipping CPM o or Model II o 
or the 5'/•" disk for Model l and Ill for 28.50 + 
1.50 shipping o 
ow-u add 1.00 per book end disk 
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State Zip - - ---
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Expiration Date 
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Phone Orders (203) 748-3231 
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and avoid the time-consuming 

mathematics. 
There are several ways to 

translate the rotational motion 
of the motor into a linear mo­
tion. Linear (or translational) 

motion Is extremely useful in 

push/pul l applications. One 
manufacturer makes a ball bear­

Ing device accomplishing this 
within the price range of the 
hobbyist (see list of references). 

The stepper motor is a special 
type of motor whose speed, direc­
tion of rotation and degree of rota· 
lion can be controlled by com· 
merclally available controllers in· 
terfaced to the logic level signals 
at the T~ edge connector out­

put bus. Manufacturers of com­
puter peripherals such as disk 
drives and printers commonly use 
these expensive stepper motors. 

If your robot budget can handle 
this expense, I highly recommend 

the Investment. 
The final schematic may be 

found in the TRS-80 Microcom· 
puter Technical Referen ce 
Handbook on pages 84-89, pub­

lished by Radio Shack, for the in· 

terface buffer required for ac· 

tuator interface. I have not used 
this circuit before. By all means 

try it yourself and inform me of 
your successes with this or any 
other robot circuit. 8 

Stephen Davids has designed 
and developed some of the 
world 's most fasc inat ing robot 
systems. including talking vend· 
ing machines. robot waiters and 
K·9, the robot dog. 

References 
Craig, John. "Digita l Speed Con· 
trol of DC Motors." Robotics 
Age, Summer, 1980. 
Dorl. Modern Control Systems. 
Addison-Wesley, 1974. 
Gupton, James. " Unicorn·1 
Robot." Radio-Electronics , 
August to January, 1980. 
Reichardt, Jasla. Robots, Fact, 
Fiction and Predict ion. New 
York ; Penguin Books, 1978. 

CONVERT YOUR TRS-80 MODEL-l OR Ill INTO A The DEVELOPMATE IS extremely 
compact Both the PROM programmer 
and the In-CirCuit-Emulator are .none 
small plastiC box only 3 2 x 5 4" A 
line-plug mounted power supply IS 
.ncluded The PROM programmer has 
a personality module" wh1ch def.nes 
the voltages and connections of the 
PROM so that future dev1ces can be 
accommodated However the system 
comes w1th a "umversal personality 
module wh1ch handles 2758 2508 (8K) 
2716 2516 (16K) 2532 (32K) . as well 
as the new electncally alterable 2816 
and 48016 (16K EEPROMs) 

DEVELOPMENT 

••••••••••llliiiillliilllii~TI ~~ete .nstrucuons and sample 
schematiCS are .ncluded to help you 
des1gn your own s1mple stand-alone 
m1crocompuler systems THESE 
SYSTEMS CAN BE AS SIMPLE AS 
FOUR ICs one TTL CirCUit for c lock 
and reset. a Z-80. an EPROM. and one 
penpheral 1nterface ch1p 

The COMPLETE DEVELOPMATE 
81 for Model I w1th software. power 
supply emulat1on cable TRS-80 
cable and un1versa1 personality 
module 5329 

DEVELOPMATE 83 Model Ill vers1on . 
same as above 5329 

PM2 PERSONALITY 
2732A EPROM 

MODULE for 
$15 

Now you can develop Z-80 based. 
stand-alone dev1ces such as games 
robots .nstruments and penpheral 
controllers by us.ng your TRS-80 as a 
development system. The DEVELOP· 
MATE plugs .nto the expans1on con­
nector of your TRS-80 and adds 
PROM PROGRAMMING and IN­
CIRCUIT-EMULATION capabilities to 
your system (w1th or w1thout expan­
SIOn .nterface) 

When the ln-C~rcu1t-Emulal10n 
cable 1s plugged mto the Z-80 socket 
of your stand-alone system the sys­
tem becomes a part of your TRS-80· 
You can use the full power of your 
editor/ assemblers debug and trace 
program to check out both the hard­
ware and the software S1mple test 
loops can be used to check out the 
hardware then the system program 
can be run to debug the log1c of your 
stand-alone dev1ce 

Smce the program IS kept 1n TRS-80 
RAM, changes can be made qu1ckly 
and eas1ly When your stand-alone 
dev1ce works as des1red you use the 
Developmate's PROM PROGRAMMER 
to copy the program mto a PROM 
W1th th1s PROM. and a Z-80 .n place of 
the emulation cable. your stand-alone 
dev1ce w111 work by Itself 

PM3 PERSONALITY 
2764 EPROM 

MODULE for 
$15 

ORION 
INSTRUMENTS 

172 Ot1s Avenue Dept M Woodside 
CA 94062 

(415) 851 - 1172 ""lSI 
M~stef Cnarge and VtSI phone Ofders accepted 
Gahfotn•a res•dents plea~ a<Jd 6 -.. sales tax 
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l'lpOI't8 wltll 2 optlone, --.. toeall .. t ... a..., pur· 
aheM Ntol and •-· totel coete, ltema eold. pro-
IIWiaM ~ -· u ............ alone.,.._ wltll 

deity ....... ....... cNnea. - ... peclll .. 
........... CJ21t ., ..... __ , S24.111c.Mtta 

S21.1Wiec. CASH REGISTER 10 
U.. .,...., TRS-el u • ......, ol .... - .... ......-c..__., ......... pltdne, ........ lnd-...................... _..,.....,.,_,._.,., .. 
., ......-'""" .. eMil. ...... - cMcl ..... "' 
11111p1 - · Cf'ID .......... INYINTOfiY+. 411t. and 
tdlec--.....(2*'-IICDTU ••dl 

124.111CI Jtto la.llldlec. 

.... .......... - 5% tea. vtSA, II.C .. AND I"HON£ 
OIIDERS ACCE,-ED. OM._ lnqulftM ln'lltod. o-. 
-• ...-. edd 12.00 lor air Mlponent. TRS.IO Ia e 
,..,.,.. .. Tandy eo.,.. 

'"' WHY BUY A JOY 
K\l1 STICK TWICE! 

IF youalftaac:'1have 
an Atar; J'o.., :S-t;,k, 
you c,an ~Se ;ton ,.llf' 
TR'530~•H1 ou~ K i t 

JOY STICK KIT 
Without Joy StiCk Modell/ Ill . . . .. S15.9S 
With Joy Shck Model l! Ill . . . $26.95 

-Be YOtl' Own SYSOP!!!!!-
suuet-so Bulletm Board Modell . . . . $130.00 
Bullet-80 BuMetm Board Model Ill . . . $150.00 
Screen Art•st II.Create Graphecs. 
Save As Basec Routmes . $32.95 
Pamk·New From Fantast1c Software 
Modell/ 111 Desk .... SZ4.9S 
Pamk-Modell/ 111 Tape 16K .. $19.95 
Bounceoeds·New From Cornsoft 
Model l/ Ill D•sk . . .. S19.9S 
Bounceolds·Modell/ 111 Tape ... $15.95 

We Also Have In Stock A FULL LIN£ Of Software 
From All The MaJOr Houses . 

Please Call For lnformahon About Any Products . 
Alter·Merllet Computer Glltery' ,., 257 
P.o. Boall3 

14 Summit StrMI (Mail OrOer) -
1 Franklin St r11t (Retell Outlet) ~ 
Danbufy, CT 08110 .. 

Voice line- 203 743-1299 
Uet-10 Comput•Line - 203 744-4644 

(l00/1200Baud) 
"A Or'fiSIOft Of CoMpwler Sar..CIIS Of Dlntlwy 

comp casQ 

*TR8-80 MOD mtrRSDOS 
fr OWNERS 

=HR[Hspeed= 
•tm of TANDY Corp • 

Are your BASIC PROGRAMS 
mueh too SLOW? You don't 
have the time to make your 
own MACHINE LANGUAGE 
conversions? If we ean 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 MACffiNE 
LANGUAGE PROGRAM. (For 
an APPLICATION & 
DETAILS), send a S.A.S.E. and 
$1 for SetH to: 

R.N. da Silva, P.O. Box "P", 
Calexico, CA 92231 

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. Camp Case protects gift. Camp Cases are available in ~~\ 
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 ~~ 
connection, and operate. Comp Cases are available for time for Christmas. "-' ~~~ (\.~~ 
most brands of computers and peripherals. · CIC ~b ~"-

COMPUTER CASE COMPANY • 5650 INDIAN MOUND COURT • COLUMBUS, OHIO 43213 ...-139 ~ 
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TUTORIAL 

Convert Fortran and muMath and learn some tricks. 

Model III Machine-Language 
Modifications 

Richard Koch 
2740 Washington Street 
Eugene, OR 97405 

With a push from the Feder­
al Communications Com­

mission, Radio Shack launched 
the Model Ill in September, 1980. 
At that time, the company an­
nounced that "virtually all our 
software and most non-Radio 
Shack software for the Model I is 
compatible with the Model Ill." It 
gradually became clear last year 
that this statement applies only 
to programs written in Basic; 
machine language programs 

The Key Box 

Basic Level II 
Model Ill 
48K RAM 
TRSDOS 1.3 
1 Disk Drive 
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usually require modification. 
I will report here on a project 

to modify two Modell programs, 
muMATH from the Soft Ware­
house by way of Microsoft, and 
Fortran, from Microsoft by way 
of Radio Shack. Model Ill ver­
sions of these programs should 
be available soon from the sup­
pliers. Although I give expl icit 
details for modifying the pro­
grams, the main purpose of this 
article is to describe the type of 
code which can fail on the 
Model Ill. 

If you want to make the 
modifications without reading 
about the details, refer to the 
end of this article where I have 
collected the required changes. 
I have a confession to make: Not 
all bugs in Fortran have been 
removed. I need help from 
readers with one problem I will 
explain later. 

Preliminaries 

I modified Scripsit, the Editor/ 
Assembler, APLBO, and MMS­
FORTH before modifying For­
tran. Unhappily, most lessons 
learned from these programs 
were irrelevant for Fortran, but 
the lessons may interest you. 

The authors of many of these 

programs changed the key­
board routine. They provided a 
flashing cursor or debounce or 
special purpose keys. Typically, 

program name: IN IT 
name for search: $I NIT 
name for search: SEC 
name for search: SIOFLG 
define size of data: 02 00 
define program size: 15 00 
set loading counter: 00 00 
set loading counter: Ot 00 
set loading counte<: 02 00 
set loading counte<: 00 00 
AF 
32 
data rela tive: 00 00 
32 
data rela tive: Ot 00 
21 
program relative: 14 00 
22 
00 
00 
2A 
'9 
ol() 

F9 

Figure 1 

they loaded location 4016 in the 
keyboard device cont rol block 
(DCB) with the new keyboard 
driver address (all addresses in 
this article will appear in hex). 
Since the Model Ill keyboard 
DCB has not been changed, the 

new keyboard routines would 
have worked had they not con­
tained surprises. 

Most new routines only con­
tain code for the beginning of 
the routine. Then they jump into 
the middle of the old ROM code. 
Addresses in the middle of ROM 
routines are different on the 
Model Ill , and such code will not 
work. 

This kind of difficulty was 
easy to repair. First I searched 
the code for the address 4016. 

The inst ruction containing this 
number was usually LD (4016), 

HL and the address of the new 
driver then became clear. If this 
driver contained jumps back in­
to ROM, I would use the regular 
Model Il l driver. When that 
failed, I would compare the Mod­
el I and Model Ill keyboard ROM 
routines and find the address to 
jump into on Model Ill. 

The keyboard driver problem 
was the most serious difficulty I 
encountered in earlier modifica­
tion projects. Fortran just uses 
the Model Ill ROM routine. 

The printer rout ine often 
caused trouble . The doc u­
mented printer routine at 38 has 
not changed, but many software 
authors wrote their own rou­
tines instead. In that case I 
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~ New Code Old Code 
eces 000000 321!143 
871!111 000000 321!143 
1Ce1 000000 221343 
~ 000000 221343 
eFF~ ~844 ~ 

87DA 21FFFE 2.MM) 

8FA8 OOFF CXJ5F 
eFAE OOFF C05f 
7208 OOFF C05f 
721'8 OOFF C05f 
TJJ17 OOFF CO&F 
7300 OOFF C05f 
7318 OC#, C05f 
738E OC#, C05f 
73A1 OOF, C05f 
T72B OOFF C05f 
n•1 OOF, C05f 
~ OOFF C05F 
7770 OOFF C05F 
7E58 OC#F C05f 
7,110 OOFF C05f 
n15 OliFF C5&F 
72CA OBFF CII!IF 
n18 712004FEI011 CA:2ATUIEJS'Tr' 
n21 088720031818 C2317271EEIO 
n27 O!iFEI13101 13 471818788702 
7220 000000 307213 
7840 21000001101187 EI7F7E21FEFF 
71163 2003281106FE CA8178EEI087 
78ell 813801230000 DA80782301108 
7F74 2811FE1C37C2 CA7A7FFE1C37 
7F7A AC873MII!SF81 C2AC87E521M 
"80 "4F08000838 5F5£23ei237E 
7Fll& 1AD1C1E1C8 23888FCOFe 
5200 C300111 C38587 
8100 2220812130e1 0000000111100 
1108 1140FF013800 OCXIOOCOOCXI 
110C E0802A2081C3 OOOOClOOOOOOO 
8112 8587 ()()()() 

8130 215EFF7E873S 000000000000 
1113& 00211E&FC238 000000000000 
813C 79E1C31079E!l 000000000000 
8142 215EFF38FFE1 000000000000 
11148 E3E1 E3C31'278 000000000000 
814E OOOOCOf07F21 000000000000 
11154 4AFF38C3CIIE5 000000000000 
815A 21 .... ,311C221 000000000000 
8180 ~F3800E1C3 000000000000 
8188 am ()()()() 

82C3 ..., 02n 
nFA CDIIOFF CD£0" 
78EF C351FF E3E1E3 
7'11311 C340FF 211E&F 

Table 2. Changes for EDITICMD 

Old Code 
i18F 
i18F 
i111F 
E08F 
E08F 
E08F 
E08F 

Table 1. Changes for muAIATH 
felther 32K or 48K vef$/on) 

changed the Instruction LD 
(37E8),A for printing the con­
tents of the accumulator to the 
equivalent new Instruction OUT 
(OF8H),A. Fortran uses the ROM 
routine and needs no change. 

When I began this game, I 
was frightened moat by pro-
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grams with extensive calla to 
the arithmetical routines In 
ROM. For example, APLBO uses 
the Basic ROM to add numbers, 
multiply them, compute square 
roots, calculate sines, and so 
on. The f loating point package 
for MMSFORTH also calla ROM 
routines. The good news Ia that 
the arithmetical ROM routines 
have not changed locations In 
Model Ill, and programs which 
use them are as easy to modify 
as other programs. Fortran does 
not use the arithmetical ROM 
routines. 

Finally, the routine which seta 
the top of memory Ia usually In­
correct. There are four tech­
niques here. Some programs 
like Checkers-80 simply use 16K 
and have no need for additional 

memory. Other programs come 
on a disk containing several ver· 

alona for different memory ca· 
pabllltlea; for example, the mu· 
MATH package contains a 32K 
version and a 48K version. Some 
programs find the top of mem· 
ory by directly testing location 
FFFF and working down until a 
live cell Is found; APLBO and 
Scrlpslt work like that. (Such 
programs wipe out protected 
code at the top of memory, so 
readers with serial printer drlv· 
era or other routines there will 
have to make changes.) The 
moat sophisticated technique 
for finding the highest memory 
location Ia to ask the DOS. 
Model I DOS stores the highest 
available memory at location 
4049 and Model Ill DOS stores 
the Information at 4411. 

Fortran examines location 

4049 to find the top of memory. I 
will begin the modification at 
that point. 

Rew~Noffcn.n 

The Fortran disk contains 
three programs and an additional 
library file. The programs are 
called EDIT/CMD, F80t'CMD, and 
L801CMD; the additional file Is 
called FORLIBIREL Microsoft 
constructed the package to ac· 
commodate writing and running 
very large Fortran programs. Con­
sequently, at any moment the 
computer memory contains only 
the code to do the task at hand. 

Edit Is an editor to simplify typo 
lng text Into the computer; It 
W()ft(s like the Basic editor or the 
editor portion of EDT ASM. When 
a program Is complete, It Is writ· 
ten to the disk and the Edit pro­
gram Is erased. 

Unfortunately, Edit Is a com· 
pllcated program. It caused 
most of the trouble In the proj­
ect. Microsoft has wriHen Edit 
to use with programs too large 
for the computer memory. Old 
programs are not read back Into 
memory for reediting. Instead, 
the computer stores only 
changes and additional text In 
memory and reads from disk 

when It refers to earlier material. 
Thus, Edit muat be able to work 
with two flies simultaneously 
when writing a reedited program 

back to disk. Even a third file can 
complicate this process, for 
when a large file Is wriHen to the 

disk, Edit also writes a small " In· 
dex file" of vital Information 
about the large file for faster 
proceulng. 

After you write a program, the 
complier FSO converts It to code. 
This program also juggles three 
files at once. If you call your pro­
gram EXERCISE, you must save 
It from the editor with the exten· 
slon /FOR. The complier pro-

41140 
321!143 
321!143 
221343 
221343 
7344 
7344 
~ 

11" 
000000 
000000 
000000 
000000 
4844 
4844 
4844 

Table 3. F801CMD Changes 

000000 
000000 
000000 
000000 
4844 

Table 4. LBOICAID Changes 

duces a machine language ver· 
slon of the program on a file 
called EXERCISEIREL It also 
produces an Assembly lan· 
guage version of the code which 
you can list and Inspect; this file 
Is called EXERCISE/LST. 

The program EXERCISEIREL 
Is not In a form which can run 
directly from the computer. One 
of Fortran's most Important fea· 
tures Is Its ability to handle pr• 
complied subroutines. Suppose 
you often need a routine called 
Matrix (no need to explain what 
It does). You can write the pro­
gram Matrix only once and corn­
pile It to MATRIX/REL code. 
When the program EXERCISE/ 
FOR uses Matrix, Include the 
line CALL MATRIX In the text. 

Even though Matrix appears no­
where else In the program, the 
complier will not complain. But 

you must merge or link the file 

MA TRIX/REL together with EX· 
ERCISEIREL before you can run 
the program. L80 does this link· 



lng. It converts EXEACISEIREL 
and any routines It uses Into a 
single runnable file called EXER­
CISE/CMD. Many commonly 
used routines are Included In 
the file FOALIBIREL; the linker 
must always merge at least 
these programs with the EXER· 
CISEIREL file. 

In summary, during a Fortran 
session with Exercise the disk 
may contain EXERCISE/FOR, 
EXERCISEIZFO (the Index file), 
EXEACISE/REL, EXERCISE/ 
LST, and EXERCISEICMD. The 
Fortran package juggles them, 
and every routine doing the jug­
gling can cause trouble on the 
Model Ill. 

FlratSte.,. 

I am using version 1.0 of For­
tran. Use DOS 1.3 during the 
modification; the "end of file" 
protocol In earlier versions of 
DOS Is incompatible with the 
modifications we will make. 

The first change is easy. The 
three programs Edit, F80, and 
LBO find the top of memory by 
examining location 4049; we 

must change this number to 
4411 . Use Patch to change 4940 
to 1144 at location 87DB in 
EDIT/CMD, at location 78C5 in 
FSOICMD, and at location 5214 
in LSOICMD. 

These changes do not end our 
" top of memory" problems. For­
tran programs created by the sys­
tem still use location 4049 to find 
the top of memory. Solving this 

Model Ill. During these pro­
grams, a (perhaps accidental) 
press of the Break key causes 
you to fall back into Debug. This 
dismaying response can, of 
course, be deactivated. 

Location 4315 controls the ac­
tion of the Break key. lt contains 
C3 when the Break key is ac­
tivated and 00 when it is inac­
tive. All three of our packages 

11The Fortran system tracks 
related files by giving 

them the same first name 
with different extension names." 

problem is much more difficult 
(and much more fun); it will be the 
last step of our modification. 

If you did not own a Model I 
you may never have heard of the 
Break key's idiosyncracies. On 
the Model I, this Break key is 
"activated" by turning on 
Debug. After leaving Debug, you 
can run programs as on the 

contain code which sets this 
location to 00 at the start of the 
program and to C3 when it ends. 
We must eliminate this code. 
Replace 321543 by 000000 at lo­
cations 6C66 and 8786 in EDIT/ 
CMD, at locations 5758 and 
7C09 in FSO/CMD, and at loca· 
tions 5204 and 582A in L80/CMD. 

Our programs also temporarily 

replace the contents of location 
4313 on startup and return these 
contents to normal before end­
Ing. Documentation I own claims 
this location is a "jump director 
for positive DOS commands." 
The Model Ill has different code 
near 4313. So we eliminate mani­
pulation of address 4313 by 
changing 221343 to 000000 at lo­
cations 6C61 and 87C5 of EDIT/ 
CMD, at locations 5767 and 7CXJF 
of F80/CMD, and at locations 
5210 and 5830 of LSOICMD. 

The Fortran system tracks 
related flies by giving them the 
same first name with different 
extension names. The package 
handles these extensions auto­
matically. If you wish to compile 
Exercise, you need type only 
these eight letters; the compiler 
automatically looks for EXER­
CISE/FOR and calls the result· 
ing code file EXERCISE/REL. 
The compiler does this using a 
DOS routine called SPUTEXT. 
This routine was not docu­
mented on the Model I, and 
Radio Shack changed its loca­
tion. It has been documented on 

·~/1//JJ J j "Deck The 
.1 Halls With 

YES, I want to give a 

~~~~~~ subscription to 80 MICRO for 
"l the Holidays (12 issues- $24.97) 

80 MICRO. • • '' 
Make 80 MICRO part of your holi­
day 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. 

"TR -80 b o t rodemark ol the Radio Shack Division of Tond) Corp. 

O C heck enclosed 

O MC O VISA O AE O Bill me 

CardH 

ExpireDate - - - - ------- ­

Signature ------- ---- ­

Interbank 

My ame 

Addr~ -------------------------
Ci~·-------- State_ Zip __ 

Please enter a one year gift ubscription to: 

ame -------- - - - ---- ---
Adru~ _ ____________________ _ 

City ___ ___ _ State_ Zip __ 

Canada & Me>tlco $27.97, 1 year only US Funds 
Fore1gn $44.97, 1 year only U S. Funds d rawn on U S Bank 
A ll G ill Subscnptions Begin With Jan. 1983 Issue. 
80 Micro• Box 981 •Farmlngdale, NY 11737 
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THE

Our crop-The Lemon", The Lime",
and The Orange" are designed to
eliminate undetected submicrosecond
ovenroltage transients from electrical
circuits. Commonly referred to as
"spikes", or "glitches", these tran-
sients can cause hardware and soft-
ware damage to unprotected circuits.

Today's electronic products are olten
microprocessor controlled - mini and
micro computers, televisions, video
cassette recorders - to name a few.
Each of these products is sensitive to
fluctuations in electrical power lines.
Power switching devices such as
refrigerators coming on and off or air
conditioners starting up can be respon-
sible for a momentary surge or spike of
electricity in a circuit. Even your local

utility stepping-up transformers to add
power at peak load times or an elec-
trical storm passing through can trlgg‘ r
surges. Such surges can cause equi
ment to latter at times, not to work at
peak performance or tail completely.
An entire data base can be lost.

Now you can prevent this from
happening to you with an AC Surge
Protector from Electronic Protection
Devices. Each Protector is a solid state
clamping device with 6 outlets utilizing
modern high speed semiconductor
technology. Using our Protectors is as
simple as plugging it into any standard
three wire duplex outlet then plugging
what needs protection into it. Each
Protector exceeds the IEEE 587-1980
Guide tor Surge Voltages in Low

SOURS SURGES

Voltage AC Power Circuits.
When you compare the cost of

computer hardware. software and your
time with the price ol a Protector (from
$59.95 to $139.95), you'll want to sour
our surges with one of the AC Surge
_oteclors from EPD, which are

available through your local dealer.

Electronic Protection Devices
5 Central Avenue
Waltham, Massachusetts 02t54_

In Massachusetts Call:
(617) 891 -6602
Outside Massachusetts Call:
1-800-343-181 3

Dealer Inquiries Invited



the Model Ill. The routine begins 
at 4473 on the Model I and at 
444B on the Model Ill. Cons. 
quently we change 7344 to 4844 
at lOcation 6FF4 in EDIT/CMO, 
at locations 795C, 797F and 
7'999 In FSOICMO, and at le> 
cations 5DOC In L80/CMD. 

This last change has a dra-
malic effect. F80 and LBO now 
work perfectly. At first glance, 
Edit seems to work too. But as 
soon as we try to reedit a file, the 
editor becomes very sick and re-
fuses to reload the file. 

The DCB 

Now we come to the most an-
noylng of all Model I to Model Ill 
changes. Radio Shack length-
ened the DCB tor disk files from 
32 bytes to 50 bytes. 

When you use a file, the file 
name Is placed in an area of 
memory called the device con-
trol block or DCB, and the ad-
dress of this block is given to a 
DOS routine called Open. The 
routine locates the file in the dl-
rectory and replaces its name in 
the DCB with technical informa-

" Double Density Adapter" 
5129.50 

Double Density, 8", and is 
compatible w11h CPM ddapters. 
Includes "s1a1e-of-1he-art ' LSI 
Data Separator for fewer read 
errors. 
Ava1lable for Expamion 
Interface • , l lolmes DX-1S, and 
other s1 ngle demny d1sc 
cont rollers. 

"Mainframe Replaces Interface" 

Includes power supply, gold 
connectors, buffers for high 
speed opera 110n, and room 
for fou r periphera ls. 

Mainframe 599.50 

tlon about It While you manlp- we open the file. The Model Ill 
ulate the file, this DCB becomes scoops up the name and replaces 

a sort of scratchpad for the It with technical Information. This 
DOS. When you close the file, Information Is 18 bytes long (for a 
the name of the fife Is returned fairly short fife) followed by 24 
to the DCB. bytes of FF. Forty-two bytes In 

The computer always reads Of mernoiY are changed. Since the 
writes 256 bytes at a time. For ex· Modell DCB la only 32 bytes long, 
ample, when Patch changes a 111 extra 10 bytes In the file buffer 
single byte of code, the computer are filled with FF garbage. 

actually reads In 256 bytes, This garbage Ia Irrelevant be-
changes that one byte, and then cause the file buffer contains 
writes back all256 bytes. The 256 nothing interesting yet. Next, we 
byte memory area from which read the first record of the file. 
the computer reads and writes Is The beginning bytes of this rec-
called the buffer; the location of ord overwrite the last 10 bytes of 
this buffer Is given the system FF In the technical Information 
when a file is opened, and be- contained In the DCB. The tech-
comes part of the technlcallnfor- nlcal Information at the end of 
matlon In the DCB. the DCB Is Information on file 

Many programmers arrange extents; you can change the last 
memory allocation 10 the file but- few bytes unless the file has a 
fer Immediately follows the OCB. large number of extents. 
How does this arrangement affect Most programmers use the In· 
the change In the length of the formation in the file buffer only 
DCB? Imagine that we are going when the file Is open. When the 
to read from a file. First we place . buffer Is changed during the 
the name of the file In the OCB. Open and Close routines, no 
This name takes less than 32 harm Is done. In summary, when 
bytes and the rest of the OCB con- the file buffer Immediately 
talns irrelevant Information. Next, follows the DCB In a Model I pre> 
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gram, the program will probably 
work on the Model Ill. 

Programs such as F80 and 
LBO can cause trouble on a 
Model Ill. But this problem will 
only come up once or twice in a 
lifetime, when you try to write a 
tile on a dirty disk and force a 
very large number of extents. It 
you are bothered by this poasl· 
blllty, feel tree to change the 
DCBs In these two programs. 

Not all programs are arranged 
In the above manner. Some-
times the DCB occurs In the 
middle of a program, followed 
Immediately by other Important 
code. It will be disastrous to use 
the disk during the operation of 
such programs. It turns out that 
Edit and muMATH tall in this 

class. 

MuMATH 

MuMATH Is produced by the 
Software House in Hawaii. The 
program is written In Usp and 
can perform algebraic manipu-
lations. It expands polynomials, 
differentiates any reasonable 

function, and even integrates 
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using the method of substltu· 
lion. The program happily 
handles very large numbers; for 
Instance It can calculate 100! 
down to the last digit and then 
convert the result to hex. Some 
people claim that the very first 
computer program was one writ· 
ten by Ada Byron for Babbage's 
machine (but never run); the pro­
gram computed Bernoulli num· 
bers. Bernoulli numbers are very 
large rational numbers and the 
whole point Is to know their 
numerators and denominators 
exactly; approximations are not 
interesting. MuMATH is the only 
system available for the TRS-BO 
which can run Ada's program 
without resorting to tricks. 

When I first converted mu­
MATH to the Model Ill, I was 
happy to find that It worked 
without change. Later I dis· 
covered a curious flaw. The 
authors of muMATH Included a 
large demonstration file on the 
disk. This file asks muMATH a 
series of questions and mu­
MATH stops to answer each 
question before reading further. 
Of course, muMATH can answer 
quite rapidly; you must freeze 
the screen if you wish to ex· 
amine the answers. When I first 
tried this program on Model Ill, 
the questions and responses 
scrolled rapidly across the 
screen; I neglected to look at the 
answers because I had seen 
them all before. But soon a 
strange answer caught my eye 
as it floated off the screen and 
after freezing the display I dis· 
covered that muMATH had for­
gotten everything It once knew. 

MuMATH repeats questions it 
cannot answer. If you ask It to 
integrate SIN(X), it replies 
-COS(X), but if you ask it to in­
tegrate SIN(X"X"X), it just 
replies INT(SIN(X"X"X),X). But in 
the demonstration program, 
muMATH replied 1 + 2 when 
asked to sum one and two. 

The difficulty here Is the DCB. 
In muMATH, It is hidden In the 
middle of the code. As soon as 
we try to read the demonstration 
disk, a small part of muMATH 
dies. 

Unfortunately, muMATH uses 
up the complete 32K or 48K of 
computer memory and leaves 
no obvious spot to place a larger 
DCB. However, the DCB can be 
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located safely In a buffer area 
on page 42 of the DOS. There ac­
tually are two DCBs, one at 6F91 
for reading and one at 6FEO for 
writing. So to patch either ver· 
slon of muMATH, change 916F 
to 2542 at 6304, 63DD and 6488. 
Also change E06F to 6042 at 
6406, 640F, 642D and 6367. 

Fixing the Edit DCB 

Several techniques work to 
find the DCBs for Edit. Perhaps 
the easiest is to look for calls to 
the IN IT routine at 4420 and the 
Open routine at 4424. Before 
calling these routines, the com­
puter loads DE with the address 
of the DCB. Experiments like 

Patch to change C05F to OOFF 
at 6FA6, 6FAE, 72DB, 72F8, 
73(J7, 73(JD, 7318, 736E, 73A1 , 
n2B, n41, ns9, n7o, 7E58 and 
7FBO. Then change C55F to 
05FF at 7215. Finally change 
CB5F to OBFF at 72CA. 

Now test the result. Edit can 
read in and change a short pro­
gram. But nasty surprises are 
ahead. When Edit reads a pro­
gram longer than eight lines, It 
starts listing lines out of order, 
forgets pieces of lines, and 
ignores the end of the program 
entirely. 

The new problem does not oc­
cur with DOS 1.1. Reaching into 
the bag of Radio Shack changes, 

11The routine locates the file . .. 
and replaces its name in the DCB 

with technical information." 

these show that the Edit pro­
gram has DCBs at 5FAO and 
5FCO. Moreover, there is a tem­
porary storage area for the con­
tents of these blocks at 5FEO. 

When the SFAO DCB is used, 
the computer overwrites the 
first part of the SFCO DCB. We 
are going to move this SFCO 
DCB to the address FFOO; later 
on we will use other pieces of 
this page of memory as a patch 
space. If you have only 32K, you 
will have to change various 
pieces of the modification 
which follow (buy another 16K 
instead!). 

Before using this area, we 
have to protect it from Edit by 
revising the reference to the top 
of memory. At 87DA we find the 
command LD HL,(4411). (The 
number 4411 was 4049 before 
we changed it a moment ago.) 
Change this command toLD HL, 
OFEFFH. Use Patch to change 
2A1144 to 21FFFE at 87DA. 

Next find ali references in the 
code to the number 5FCO. Unfor­
tunately, many programs are 
savvy enough to use the tech­
nical information stored in the 
DCB; Edit is one of these. Con· 
sequently you also must find 
references to 5FC5 and 5FCB in 
the code. 

Once you find these refer­
ences, the final step Is easy; use 

we have just discovered the "end 
of file" revision. 

The EOF 

The DOS stores certain tech­
nical information in the DCB 
while a file is open. Call the ad­
dress of the first byte in the DCB 
"location zero." Then locations 
8 and 12 contain end of file infor­
mation. To understand this 
information, you must know a 
little more about how DOS 
operates. 

On the disk, a file consists of 
a series of "physical records", 
each 256 bytes long. These rec­
ords are numbered record 0, rec­
ord 1, record 2, ... The records 
may be scattered ali over the 
disk, but the operating system 
handles all of that. 

Sometimes it Is inconvenient 
to deal with blocks of data 256 
bytes long. The DOS allows 
users to write files with record 
lengths other than 256. For in­
stance, Edit files have records 
of length 128. The length of the 
records In a file Is called the 
"logical record length" or LRL. 

However, this logical record 
length is fictitious. When rec­
ords are written to the disk, they 
have length 256. The DOS con· 
verts the logical records in the 
programmer's mind into blocks 
of code exactly 256 bytes long. 

When a program asks that a re­
cord be written to disk, the re­
cord is actually written into the 
256 byte buffer we discussed 
earlier. But the buffer is written 
to disk only when it is full. 

For instance, imagine that 
you are working with records of 
length 100 and you want to write 
four such records to disk. When 
you record 0, the operating 
system writes it into the buffer, 
but nothing goes to disk. The 
next record also moves only to 
the buffer, filling spots 100-199. 
The first part of record two 
moves to the buffer, filling spots 
200-255, and then this buffer is 
written to disk. Next the buffer is 
cleared and the end of record 
two is written into its first 44 
spots. Finally record number 
three is written from spot 44 to 
spot 143. The contents of the 
buffer, however, will not be writ­
ten to disk unti l further logical 
records are written or you close 
the file. 

The fictitious records of 
length LRL which compose a f ile 
are called " logical records. " The 
actual 256 byte blocks of code 
on the disk are called " physical 
records." Thus In the above ex­
ample, logical record number 
three Is In physical record num­
ber one. 

Now I can explain locations 8 
and 12 in the DCB. In DOS 1.3, 
the information in these loca­
tions tells where to place the 
next byte to extend the file. If 
you closed the f ile described in 
the last paragraph after the four 
records were written, on the disk 
the file would consist of two 
records, each with 256 bytes of 
code. The first record would be 
called record zero and the sec­
ond record one. In record one, 
only bytes 0-143 would be sig­
nificant. When we reopen this 
f i le and fill the DCB with 
technical information, location 
8 will contain 144 and location 
12 will contain 1, because the 
next byte to be written would go 
to spot 144 in record one. Notice 
that the information in locations 
8 and 12 is about physical 
records, not logical records. 

An important special case oc­
curs when a record ends at the 

boundary of a physical record. 
Suppose that a f ile contains 
exactly three physical records 



called record zero, record one 
and record two. Then location 8 
will contain 0 and location 12 
will contain 3 because the next 
byte to be added would be in­
serted at the start of physical 
record 3. 

Locations 5 and 10 in the DCB 
contain similar Information. 
Suppose that we are reading 
through a file. Each t ime we 
read a logical record, locations 5 
and 10 are updated to point to 
the next byte to be read. For In· 
stance, If location 5 contains 52 
and location 10 contains 3, then 
the next read command will 
start by reading spot 52 on phys· 
leal record 3 of the file on disk. 

All this Is getting very com­
plicated. Moreover, the story Is 
d ifferent !Of DOS 1.1 and for the 
Model I. If a program uses the 
technical information in the 
DCB, it probably must be altered 
for DOS 1.3. 

Fortran Record 
Number Calculation• 

In the Edit program two rou­
tines perform calculat ions on 

the above DCB lnfOfmation. Both 
routines calculate which 128 
byte logical record was the last 
one read from disk. Let X equal 
the contents of location 5 and Y 
equal the contents of location 
10. The required record number 
is 2•y -1 if X z O, 2•y lfO<X<BO, 
and 2•y + 1 if BO<X. But the 
routines give a different answer: 
2•y - 2 if O<X<BO and 2·y -1 if 
X =O orBO<X. 

Incidentally, I found these rou· 
tines by searching for the num­
ber 4442; the routine at 4442 posl· 
tlons a file to read the logical 
record number stored In BC. 
Once we find the error It is easy 
to fix. Starting at 7218, insert the 
code 782004 FEBO 1808 87 2003 
18 18 05 FE 81 38 01 13 (the old 
code here reads CA 2A 72 78 E6 
7F C2 28 72 78 EE 80 47 18 18 78 
87 02 30 72 13). Then starting at 
7840, insert the code 21 00 00 09 
09 87 20 03 28 18 05 FE 81 38 01 
23 00 00 (the old code reads E6 7F 
7E21 FEFFCA5878EE8087DA 
50 78 23 09 09). 

This change Improves the op­
eration of Edit dramatically. Un· 
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fortunately, there are still two dlf· 
ficultles. When Edit attempts to 
read or write a file whose length 
is a multiple of 128 bytes, it fails. 
Writing such a file causes a cat­
astrophic failure and reboot. 

At 7F6C In Edit, a rout ine reads 
128 bytes of code from the disk 
and stOfes them beginning at the 
location contained in HL After 
reading, the routine checks to 
see If the record read from the 
disk was the last r8COfd in the 
file; If so, It puts 1A In memory lm· 
mediately following the last byte 
of code frOfn the file. 

There Is a tricky special case. 
If the last record In the fi le con· 
tains exactly 128 bytes, there is 
no spot in memory for 1A. The 
routine is supposed to wait unti l 
Read is called again, when it 
should place 1A at the first 
available memory spot. 

As an interest ing exercise, try 
to write such a routine using the 
technical information provided. 
You should know that when the 
Read routine reads a logical rec­
ord and some of the bytes read 
are not In the file, It sets the zero 

flag and places 1C in the accu· 
mulator. This happens even 
when only a few of the bytes 
read from disk do not belong to 
the file, but It does not happen if 
the file ends exactly at the boun­
dary of the record. The required 
changes in code are easily im· 
plemented. Starting at 7F74, in­
sert the code 28 11 FE 1 C 37 C2 
AC67 3A A8 5F E6 7F 4F060009 
36 1A 01 C1 E1 C9. (It will re­
place CA 7A 7F FE 1C 37 C2 AC 
67 E5 21 AA 5F 5E 23 56 23 7E 23 
66 6F CD F6.) 

Edit cannot write flies whose 
length Is an even multiple of 128. 
I can solve the problem, but I do 
not know exactly why It came 
about. 

The Write routine occurs at 
location 7917. After writing, the 
computer checks several mem­
ory locations. If conditions are 
exactly right, it tricks the stack 
by loading Its last four locations 
with data from 5270-52n. For 
weeks I tried to understand this 
code; from the beginning, ex­
periments disclosed that it oper· 
ated only in the exceptional 
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case causing t rouble. It is easy 
to find the code's " mirror im· 
age··; near 78E8 a routine saves 
the last four locations of the 
stack to 5270-52n. The basic 
problem on the Model Ill is that 
this ··mirror image code" 
sometimes does not run before 
the section of code causing 
trouble. 

The solution I have invented 
runs like this. We modify the mir· 
ror image code so it sets a flag 
when it runs. Then we allow the 
dangerous code to run only if 
this flag has been previously 
set. The modified code is al· 
lowed to affect computer opera­
tions only during the writing of 
the main fi le (the index file caus­
es no trouble). 

Place these patches on the 
last page of memory. Change 
location 5200 from C3 B5 87 to 
C3 00 61 ; starting at 6100, 
replace the 00s with 22 20 61 21 
30611140FF013800EDB02A 
20 61 C3 B5 87. Then starting at 
6130, replace the 00s with 21 5E 
FF 7E B7 3600211E SF C23B 79 

E1 C31079 E5215E FF 36 FF E1 
E3 E1 E3C3 F2780000CD EO 7F 
214A FF36C3C9 E5214A FF 36 
C2 21 5E FF 36 00 E1 C3 02 n. In· 
ciderttally, 6100-6200 is Edit"s 
write buffer; we are using it here 
temporarily to store patches 
which will reside up near FFOO. 

Connect these patches to the 
main program by changing 02 n 
to 69 FF at 62C3, CD EO 7F to CD 
60 FF at 72FA, E3 E1 E3 to C3 51 
FF at 78EF, and 21 1E SF to C3 
40 FF at 7938. 

Edit, FBO, and LBO now work! 

Top of Memory 

The instruction manual ex· 
plains that each Fortran pro­
gram begins the same way: LD 
BC,S$L; JP SINIT. It warns that 
SINIT sets the stack pointer to 
the top of memory. How is this 
location detMmined? Since LBO 
creates each Fortran program, I 
hoped that LBO set the top of 
memory. No such luck; the pro­
gram examines location 4049. 

TheSINIT routine is contained 
in the library FORLIBIREL; we 
must find 4049 in this library and 
change it to 4411 . Unfortunately 
the library is in code-not Z80 
code, but Microsoft linkef code. 
The manual explains that to 
save space in REL files, the For· 
tran system constructs these 

files as long chains of zeroes 
and ones; significant informa· 
t ion is not aligned with eight bit 
boundaries. Tt.erefore it is ne­
cessary to convert FORLIBIREL 
(which is a very large file) into a 
gigantic chain of zeroes and 
ones and then search through 
this chain for the bit pattern cor· 
responding to 4049. (The coding 
method introduces an extra zero 
bit between each of these 
numbers.) 

There might be hope for doing 
this by hand if SINIT occurred 
near the start of the file (and I ex· 
peeled to find it there); actually 
SINIT is hidden in the middle of 
things. Therefore I wrote an As· 
sembly language program to 
search the file automatically. 

Using the results of the 
search I can explain how to 
change the code. Use the F com· 
mand of Debug to display the 
file FORLIBIREL Use the plus 
key to leaf through this file until 
you come to a page which 
begins 8C 00 C9 11 50 E3 2A 00 
. . . Find the two bytes 49 20 
starting at location 5C of this 
file. Use the M command to 
change these bytes to 11 22 and 
then push Enter. All modiflca· 
t lons are now complete. 

I did not actually search for 
4049, though it would have been 
the logical thing to do. Instead I 
looked for the bit pattern cor· 
responding to IN IT. In advance, I 
knew that the SINIT routine 
reads: 

XOR A 

LO (A001).A 
LO (AD02).A 

LO HLNUMBER 
LO (A003).Hl 

LO H~4049H) 

LD SP.HL 
LD H,B 
LO LC 
JP (HL) 

Once I found INIT, I began 
decoding the bit pattMn by hand 
using the rules in a very obscure 
part of the manual. I gradually 
wrote down the information 
shown in Fig. 1. 

A Problem fOI' the ANder 

After making all these 
changes Fortran programs work 
well on the Model Ill unless they 
write data to the disk. Files like 
FORT06/DAT created on disk 
are incomplete and out of order. 
I do not know how to fix this 
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for the Model Ill* Disk Drive only $334.00 
Single, and $628.00 Double 
k.cess Unlimited's dnves for the Model ttl' bnng you all the outsfilnd1ng 
features of the Percom Dnve, plus the superb, deluxe quality of the f.ccess 
Unlimited workmansh1p that goes into the precision-made equipment which 
bears our name 

Make sure it's done right. Let us install 
your First-Drive System • 
Fmhase ~ ~ Ill * l)ives lrml us Clld b- $39.95 plus shl~ng. yoo 
can have a.r ~ prtlfessOOas ~ a 48ro..r tx.rrHn of ~ 
~ Ill* CXJlllU(er, instal the di'Ml system, Clld chock out yoor ~ 
system to make Slle everytllng v.a'ks CXliTOCIIy. Cit b- pridng of cxrn~e 
~ Ill* system with 2 1D 4 lv:J:J!ss UnlmtOO or Perron di'Mls. 

• Get the best! Our own fully-tested drives 
• for as lo as $275.00 • • • • • • • • • 

Every Access Unlimited Floppy and Flippy Disk Drive is electrically and 
mechanically tested. then burned-m for 48 hours under operatmg cond1hons . 
The signed testlist1n your sh1pp1ng carton IS proof of that. 

Our floppy disk drives offer you either single or double density. With 
double-density, 1! stores up to 364 Kbytes. dependmg on the format And you 
can use both sides of the diskette on our !Iippy dnves 

SATISFACTIOII GUAIWITEED! H you•re not completely 
satisfied with your Access Unlimited Disk Drive, retum it 
within 15 dap for a full refund. All our drives have a 
comprehermve 90-day limited warrant,. 

For a limited time only, you can get top-quality name­
brand disk drives at rock-bottom prices . 

-Sale ends Feb. 28,1983-
(But some prices will be good after Sale ends. 
Please ca/11-800-527-3475 for pricing.) 

Save $$ on our most popular items! 
Perron Olla Sepcrcior (reg. $29. 95) roN S23.95 
Screens b-~I* ,II* ,Ill Green, U. Blue, llark ~ue . 

and M1001'. Brooze tJr mvidoo (reg. $24.95) roN S14.95 
Heal Ck>.aning Kit (reg. $29.95) roN $19.95 
[)1ve Nllllll!fing Tabs, pkg. G-3 (reg. $4.50) roN S3.95 
Fip-N-Rie 51/4 • (reg. $39.95) roN $24.95 
Rip-N-Rie a· (reg. $54.95) roN S39.95 

AFD 100-40-track single-density drives $275.00 

JUST PURCHASED! Overstock of 
Japanese-manufactured absolutatv top quality 
CP/MX based business computers . 
From 160 KB to 40 + MB. 
We have just added approximately $100,000.00 
worth of brand new business and game software • 

can or write for our new FREE catalog. 

Electric Crayon TM Close-out-only 80 left. 
When these are sold, there will be no 
more! reg. $289.00 now $149.95 
Use the aoctric with ~ own rrmitor or au TV set. Use it with ~ ~ 1 or ~s-oorw am a au rrmta' or au TV set for a very 
too CllSI, high ~ity au QllllU!er. (lblk ~ insln.K:Ims fumishOO.) 

XTRA Special-Soft sector 
diskettes-Carload purchase­
As low as $19.90 for box of 10 
SSSD. w1th hub. 5W' 
SSDD. w1th hub. SW' 
DSSD. with hub. 5Y." 
DSDD, with hub. 5Y4" 
SSSD.8" 
SSSD. 8". high performance 
DSDD8" 
Ore Yf!1iJi lmtro wcmnty ~nst manutduring defocls 

$19 00 box of 10 
2280 box of 10 
29 00 box of 10 
33.50 box of 10 
22.75 box of 10 
22.00 box of 10 
31 95 box ol 10 

······································••t 



Upgrade your 
Modell* to 
Double Density 

Percom's proven Doubler II ™ with 
OOSPLUS 3.4** and Move 1·2·3 software 
-a $339.95 value, now $184.95! 
The completely assembled and fully-tested Percom DOUBLER II • is ready to 
go to work when you get 11. All you have to do is plug 1t 1n. It can store over 4 
limes more on one side of a diskette than a standard Tandy Model l" dnve. It 
reads, writes, and formats e1ther s1ngle or double-density. Comes with a 
DOSPLUS 3.4·· disk-operation system. Runs TRSDos·. NEWDOS ... 
Percom OS-80 ••• and other S1ngle-dens1ty software. (You can change to 
double-density at any lime) Uses Move 1-2-3 utility ($29.95) or other 
appropnate software to read Modell II. programs on your Model I" Has 
on-card high performance data separation and wnte precompensat1on 
cm:uitry lhlller II"" $159.95 

OOSPLUS 3.40• • 150.00 
MM 1-2-3 29.95 
Tdal vaoo $339.95 
~my $184.95 
You SAVE $155.00 

From 
$1,995 (5 MB) -----

Check out the benefits 
of Access Unlimited Hard Disk Drives 

y can be used for Model II", Model Ill' computers. 
V 5. 10 Megabyte and larger dnve units. 
V lets controller handle up to 4 dnves 
V works along w1th existing floppy disk drives 
V 1ncludes host system support software. 
V 15-day FREE trial period. 

SAVE on an Arrick Quick Switch* 
Clmges a TRS-OO• printer ~ or a l)lfipheral t:JetwEBl <:aJ'l)Uters instantly 
em mly. AV<ilalil u RS-232 am Centronics. Augs 1rdud00. 

$99.95. cables fro $31.95. 

Enjoy 1-stop shopping and BIG savings 
Order your disks. software. supplies. and accessones from Alxess Unlim1led 
We offer low prices on automatic Datamarc .. . Sheet and Envelope Feeders 
for Radio Shack", OUME. R1coh. D1abto Da1sywheel. and Dot Matnx Pnnters 
And the more you buy at one time. the more you can save. 

For more mformation, call (214) 340-5366 Monday through Friday; (214) 
690-0207 aHer 5 p.m and Saturdays 

lo order or for FREE literature, call TOLL-FREE 

~VIS4 1•800•527•3475 [II] 
Ordering Info tion 
Order by phone or by mail. We accept Visa. Mastercard. cashier's checks. 
cert1hed checks, and money orders W1th personal checks, allow additional 
t1me for bank clearance. Your bankcard will not be charged until your order is 
Shipped On orders over $1,000, we pay freight (surface only) and Insurance; 
ple3se add $3.00 shipp~ng and handling under 50 lbs. Over 50 lbs. add 
$5 00 for orders under $1.000.00. Texas res1dents add 5"' sales tax. Allow 2 
to 4 weeks for delivery 

• • • • • • • • • • • • • • • • • r------------------• 
0 Please send me a FREE catalog I'm not ready to order at th1s time. : 
0 YES, I'm takmg advantage of your Sales pnces. • 

N~ • 
Company Name • 
Address ______________ _ 

C1ty State __ Zip • 
Phone Number e 

Quantity Item Unit Price Subtotal e 

Subtotal 
State Sales Tax (Texas res1dents only) 

handling charge 

Check one. Total 

0 payment enclosed 0 Visa 0 MasterCard· 

I I I I I I I I I I I I I I 
'If Mas1erCard, numbers above name. L.l ..... I--Ll__.__. 
Exp1ration Date CCJ - CCJ 

Authorized signature. if charged 

• • • • • • • • • • • • • • • • • • DEPT. AX 401 N. Central Expy. Richardson, Texas 75080 e 
..... 26 • 

••••••••••••••••••••••••••••••••••••••••• 



YOU've cot 

TOTAL ACCESS~ 
TO YOUR COMPUTER HARDWARE & SOFTWARE 
NEEDS. CALL ROSE TODAYI 

• DISK DIIIYES 
Torol k.ce'» 40T . . ~2JQ 
.Aerocomp 40T Fhppy. )J1Q 
Aefocomp 80T . ):)QQ 

.Aerocomp BOT Flippy. . ~ 
Aefocornp 40T Dual Head . ~ 
.Aerocomp BOT Duo! Head . . ~519 

For TI\SeO Mod tMod Ill& IOMPCe-xreroo& TI9Q/ 4A 

lncl ~r '>UpPiy & enclosurE' 

J f<Wie Comporible Drive . . . ).JOQ 
~ Apple Cornp. Disk Coorroller Ooord .... ~99 
• 8.'JtE DRIVES 

T oral Acces~ 40T . . ... . . . . . . . .. . ~ 1 99 
Aerocomp 40T Flippy. . ~269 
Aefocomp BOT . . )J29 
.Aerocomp 80T Flippy. . )J59 
.Aerocornp 40T Dual Head . . )J29 
Aerocornp BOT Dual Head )46Q 

• DRIVE <A8L£S 
2-crrve 
4 -dnve 
Wender Coble 

• OPERATING SYSTEMS 
m5{X)S 2 . .3 Disk & MJnuo1 
LDOS ( I or Ill) 
[)()5PLU5 .3.4 
NE'WOOY80 (I or Ill) . 

)24 
~ 
)1.3 

)20 
....... )1 1Q 

. )129 
~129 

• 0151( CONTltOlURSISEPARATORS 
.Aerocomp ' [){X" dcxble Coeni disk 
coorroller for f.lod I . ) 1 JQ 

w/ DOSPLUS J JO ) 1 7Q 
w/ LDOS . )229 

.Aerocomp ·oos· do\.Jble dens. dora sep for 
Percom or LN Doubler . )4Q 
.Aerocomp '){))' >~ngle dens. dora sep. for 
f.lod. I )29 

• EPSON PRINTERS 
mJ!IJ 
mJ!IJ F/T 
MX100 
Coble ( Tf\580). . 
mJ!IJ nbbons. 
• wirh purc:h<Y..e of Epson primer 

"ODD STUFF 
S.rogie dnve power ~upply . 

)469 
. )569 
. )719 

)Q• 
)9 

Dnve er.closure (silver) .... . .. . . . 
~ 
~24 
)24 Disl<.erres (box of 1 0) 

120 day Wr:¥fC¥'1ry on clrive5. Add S5 pE'f drfveo 
lhoppu-.g 1n Conr US. Lw.> COO chofge ~ 1 50. There 1~0 
15 dey FfliE TT\IAL ON OfW5 If nor cOfTli)IE'rE'Iy 
10tosloed I'll r~.>fund )QUr manE'y ( le;s \hopping) I'll 
rakE' E'XCE'Pfoan ra ltTVOPE'f U5e or m i9xlrxlling 

• IW)I() SHACK COMPUmtS 
26· 1 ():) 1 MIU. U 4K 
26-1{):)2 .o/411. Lll 16K . . 
26· 1 1):)5 .Y4il 48K 1 d'lve. 
20 1066 .Y41l48K 2 dl\52.32 
20·.m2 16K w/eXI!lA51C . 
20-:m3 321C-w/~ [W,l( . 
2o-.:xx:l4 16K w/o eX! llA5IC . 

.... ':R5 
799 

. 14Q5 
17Q5 

JQQ 
499 
2QQ 

20~1 PC 1. Coli obou occ 
26 JtQ1 PC 2. Coli obou occ 
26·4002 MK .Y41. 1 ·d-1\.€ . 
26·tro1 128KM16. 1-dnve. 
20-tro2 128K M16. 2-dove 
26-6050 DT-1 Terminal 

• fiEJIFttERW.S- Model..-.16, cc 
J2K LNW F/1 w/1\52.32 complere 
L.NOCAJOl.£R 5/8 w/o (X)5 . 
26· 1 14J ~10 S'-od~ ()()en board 
26·1 125 Mill Hi fl.es boord . 
26·1 145 Ml f\5232 fir> 1\S F/1 . 
26·1148 Mlllr\5232 wirh coole . 
26-1172 DC Nodem I 
26·117.3 DC Nodem II . . . 
26-1208 CCI\-81 fl.e<order 

26·11.30 Mill Hard Disk. pri 
26· 11.31 Mill Hard Disk. sec 
26-11.32 f.lod I 1-VD ocbprer 
26·1162 Mill 1sr d kir olll\'i 
16·02.30 1.:r Colo' TV. remere 
26·J008 ( ( Jot;rtcks. p-. . 
20·-Xl22 CC dnve 1 w/ coorr1r 
20-41 04 .Y4V 16 Ho- fl.es txx:ro 
264150 Hard Dlsl~ 8.4Nb pn 
26-4151 Hard Disk 84Nb sec 
26 ·4160 1 · [)!'.€ exporlSIO(l . 

26 4161 2-dnve exporlSIO(l 

26·4162 .3-dr.€ exporlSIO(l 
26 4165 1 . dr.€ l¥\11 

26 4166 2 dnve l¥\11 

26-4167 Thtnltne od.l·oo dnve 
26·6010 .Y41 ro M16 upgode 
26·6011 128K fV>M board .. 

• PIMERS & OTHER ACCESSOIIIES 
26-1158 Cbsy Wheel ll4J cps 
26-144 7 f\5. T roaor N,sy 
26 1448 St-eer Feecler . 
26-1165 Llfle Pnn~er V 160cps 
26-1455 I>I:DJsroc cover . 
26-1250 OW'P-41 0. 25cps 
26-1459 1\'i Troaor Assy . . 
261251 CMP-400. 140 cps 
26·1252 CMP-500. 220cps . 
26-125.3 CMP-100. SO<ps . .. 
26-1254 CMP-200. 120cps .. 
26·1191 M..Jiri·pen ploner. 
26·1192 CGP-115 Color printer . . 
26- 11 9J Florbed plorrer . 
26· 11 95 Digirizer. 
20·1196 GT-116 "X-PAD" .. 
ANitOO< !Y-Q200A 200cps . . 
~TEI\ 1. 1~ 10' F/T 
5TAA'WMEI\ F-10. 40cps . . 
ffiJNTMASTER F-10. 55cps 
r..;nshouser rroaor feed . 
~sheer feecler . 

• LNW COMPUIERS 

129 
m 

2899 
4199 
47QQ 
m 
375 
199 
125 
2QQ 
85 
89 

. . . 125 
. . 199 

. 51 
20QQ 

. 1'::1/Q 
.32 

629 
35.3 

21 
44Q 

419 
J7QQ 
2899 

9.38 
1411 
1897 
1QQQ 
1(ffi 

5.35 
12QQ 
m 

1'::1/Q 
206 
QQQ 

1195 
JJQ 

.. . 1207 
199 
Q6Q 

1JQQ 
;:m 
679 

. . 1650 
1QQ 
799 
.369 
295 

1449 
4tR 

1JQQ 
15QQ 
206 
QQQ 

Q6K LNW-80 M:x:lel l NT'j(jJl.GO. 1'\5232 5"/8" 
eden coollY. w/FT\EE 12' C:..een ~ 
Mrnror 1695 

• TRS80 & llacliO Sl\acl are trademar1cS of TandV Corp. COI)Vrlgnt 1981 TOTAl ACCESS 
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128K l.N'W'-80 f.lod ll NTSC/Jl.GO. 1'\5232 G>/M 
componble. Y/8" com1r. w;rnE£ 17 Grn 
Pt-os. f./o) . 24Q5 

• ~ & Sl.J'PlES 
a· d.W 550Cen. Guor. Fore-..e 
a· d.W D5()()en Some Guorooree 
5' Fltp5011, holds 50 disks . 
8" Fhpsoo. some deal 
5" l.Jbrory Ocxes. 
8" Library Ooxes . 
5' or 8" Heo:J Cleoo1r.g Kit . 
Troa (Jq)el. l.Jr sz 20#~ shr 
Call for ritlbo"l & prini'Wtleel pr1ces. 

•SOflWARE 
All ~io S/"'d~ Sotrwore . 
Alon G>/M Ncdelll . 
PKX~ & Trour QJ/M M:x:lelll . 
~ & Trour G>/M M::>del 16 . 
All SJoWlPW A(l..[ . 

AIIMcroPro 
• fRS.-80 SPEOAL EQUPMENT 

.32 
~ 
2.3 
29 

2.50 
.3.50 

9 
. . 25 

20%off 
160 
160 

... 190 
10% off 
.35% off 

CP/M ( 481<) for f.lod Ill w/rudwore end 
':drwore complere 275 

G>/M ( 04K 1nc.) for f.lod Ill wtth hcrdwore 
and sofrwor'e . 44() 

80 x 24 -.1deo board for f.lod Ill 2QQ 
C:JlffN Pt-os. ~ CI\T 7Q 
AN{Jffi rho<. Nlngore 0\T 8Q 
16K Merror 1 200nsec Guor 1 yr 8/) 12 
04K Merrort 200nsec Guor 1 yr 8/)48 
ZVM-121 12· G-een Pt-os. Moo 1.35 

IIL.'IIAYS CAU. FOR n-£ lAltST PIKES. They may 
hiiYe chllnged In the60+ clays since 1t11s ad was 
Yllritta\ 

Wnre or call. Toll free lines ore for orcle~ ooly. 
Texas reS~dems call 214/458-1966 and 
deducr )200 from your orcler. If you need 
rechrlicol informorioo or seMce use rhe Texas 
number. Pnces ore subJecr ro change wirhour 
nonce and ore moil order only I occepr VIS..O. 
or MASTffiCAAD. you con send o check or 
mooey order ( allow a couple of vveel~ for 
~I or company checl~ ro clear) or 
orcler COD ( cosh. cerr1fl€d checl~ or money 
orcler only) S'"lippir.g is f101 1ncluded unle'» 
orherwtse indicored. T exos or~ odd 5% rox. 
No rox. added oo sh1pmenr> OUIStde Texas. 
::lrder up - I need rhe ~ 

TOTAL ACCESSru 
P.O. BOX 3002 
RICHARDSON, TX 75080 
214-458-1966 .-81 



BUSINESS 

Find a solution to your waiting line problems with the TRS-80. 

David E. Clapp, Ph.D. 
1769 Kingsway Court 
Cincinnati, OH 45230 

Waiting lines are every· 

where in modern society. 

Nearly all services available to­
day involve waiting. The cost of 
providing instant service is usu­
ally high, and Is only justified In a 
few rare situations. Thefe is nor­

mally a tradeoff between cost of 
service and cost of waiting. With 
limited servers, a line develops 

with demand for the service. Typ­
ically, thefe is a cost of providing 

a waiting area to accommodate 
the waiting customers (or jobs). 

There is a penalty for customers 

who leave the line when waiting 

seems too long. 
Most firms or Institutions which 

provide a sefVIce spend some time 

In waiting line analysis aided by a 
computer program. Following Is 
a TR~ program for analyzing 

simple waiting line problems. 
While the analysis is limited to 
fairly basic models, the level 
achieved Is surprising. 

Definitions 

This program is limited to 
Poisson waiting lines, relatively 

(MIMI 1 )-(0019999 19999 ) 

AAR. RATE = 20 EFF. ARR. RATE • 20 
SVC. RATE = 30 TRAFFIC INTENSITY = .eeee67 

AVO. TIME IN SYS = .1 AVG TIME IN LINE 2 .0666667 
AVG. NO. CUST. IN SYS. = 2 AVG. NO. CUST. IN LINE • 1 33333 

LIKELIHOOD OF EXACTLY N (FOR N • 0 TO 25 ) CUSTOMERS IN THE SYSTEM . 
. 333333 222222 .1'111'11 .098765' .01158436 .04389!58 .0292638 .0195092 .010062 
8.67077E.03 5.78051E.03 3.85367E.03 2.56912E-03 1.71274E.03 1.14183E.03 
7.6122E·04 3.3832E·04 2.25547E·04 1.50364E-04 1.00243E.04 8.68286E-05 
U!i524E-05 2.97018E-05 1.98011E-05 1.32007E-05 

ARR. RATE • 25 
SVC. RATE = 30 

Fig. 1 

(MIMI 1 HGD/9999 1 99911 ) 

EFF. ARR. RATE a 25 
TRAFFIC INTENSITY 2 .833333 

AVO. TIME IN SYS. z 2 AVO. TlME IN LINE = .1eee87 
AVO. NO. CUST. IN SYS. = 5 AVG. NO. CUST. IN LINE= 4.11Ml87 

LIKELIHOOD OF EXACTLY N (FOR N = 0 TO 53 ) CUSTOMERS IN THE SYSTEM. 
.1156667 '1 38889 . 115741 .09&450& .0803755 .01!119798 .0558163 .0485138 .0387613 
.032301 1 .0269178 .0224313 .0188928 01ssm .0129811 .0 108176 9.01485E.()J 
7.51221E.03 6 .26017E.03 5.21681E.03 4.34734E.03 3.62278E.03 3.01899E.03 
2.51582E.()J 2.o!le62E.()J 
No1e Outpu1 lermlna1ed 10 consetVe space 

Fig. 2 

Queue Up! 
unconstrained, random arrivals 
and departures. The Poisson 

classification is a mathematical 
charact8flzatlon of a truly ran­

dom arrival and departure wait­

Ing line discipline. In most cases, 
the Poisson behavior may be as­

sumed; even in those cases 
which are not theoretically cor­

rect, the comput8f program pro­

vides useful rough results. The 
formal conditions for Poisson 
waiting lines are described In 
most operations research text­
books; the read8fs who wish to 
rigorously classify their waiting 
line models should consult such 
a text. In any analysis effort, it is 
the analyst's responsibility to 
validate results for the system 
under study. 

The Kendall notation Is used In 
the following descriptions of ex­
amples of waiting line models, to 

describe the model paramet8f'S. 
This convenient shorthand nota­
tion has the form (MIMic}{GD'KIN~ 

The Key Box 

Basic Level II 
Modefl 
18K RAM 

These descriptors completely ~ 

fine the parameters of a Poisson 

waiting line. The first two lett8f'S 
(M) signify Poisson arrival and 

departure rates, while the c desig­
nates the number of servers in the 
system. The last three lett8f'S 
describe the properties of the call­
ing custorn8fs. GO (general dis­
cipline) implies a first-come first­
served scheme. If other S«Vice 
schemes are in use, this model 
will not wen. 

K and N specify available wait­

ing space and numb8fs of calling 

custom8fs respectively. As an 
example, consider the notation 

(MIMI1HGO 199991'9999) indicates 
that customers arrive and are 
serviced according to the Pois­

son model (MIM). The customers 
file through one server (c = 1) In a 
first-come first-served fashion 
(GO). There is unlimited space for 

waiting (9999) and the calling 
population is theoretically unlim­

ited (9999). This is the classical 

(MIMI1) waiting line model where 
bOth arrivals and departures fol­
low a random pattern. 

The computer analysis of this 
model is in Fig. 1. This printout 
is in response to the query " In­

put arr. rate, svc. rate, no. serv­
ers, waiting spaces, customer 

(MIMI 1 HGDI 10 I 9999 J 

ARR. RATE a 20 
SVC. RATE • 30 

EFF. ARR. RATE,. 19ll83 
TRAFFIC INTENSITY • .eeee87 

AVO. TIME IN SYS. = .0941175 AVG_ TIME IN LINE • .080~1 
AVO. NO. CUST. IN SYS. = 1.87134 AVG. NO. CUST. IN LINE • 1.201157 

LIKELIHOOD OF EXACTLY N (FOR N • 0 TO 10 ) CUSTOMERS IN THE SYSTEM, 
.337232 .224821 .1491181 .0999208 .01Ml8138 .0444092 .02911081 .01117374 .0131583 
8.77218E.()3 5.8'1112E.()J 

Fig. 3 
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population." For this example, 
the Input was 20,30,1,9999,9999 
where the arrival rate (20 per 
hour) and the departure rate (30 

per hour) were arbitrarily cho­
sen. The printout echoes this in­
put data. In an actual problem, 

these rates must be determined 
by studying the system and tab­
ulating actual arrival and depar­
ture data. 

The first analytical results are 
the effective arrival rate and the 
traffic Intensity. Effective arrival 
rate Is only of interest in prob­
lems where the calling popula­
tion is not unlimited. Traffic In­
tensity Is the ratio of arrival rate 
over departure rate, provld I ng an 
estimate of how busy the server 
is in the system. For an unlim­
ited system, this value must be 

less than one, or the waiting line 
will grow infinitely. If the intens-

II CU :'*'NI:DIM •nee! 

ity exceeds one, arrivals occur 
faster than they can be served. 

The next two output values 
concern the average time cus­

tomers wait in the system and in 
the line. In this example, the 
server is quite prompt and cus­
tomers only spend six minutes 
in the system, four minutes of 
which are in line. The service 
rate is 30 customers per hour, or 
two minutes per customer, and 
six minus two equals four. 

The service speed is further il­
lustrated by the line statistics in 
the printout. There is an average 
of 1.3 persons in line or a total of 
two persons in the system at 
any one time. These results are 
ideal for the customer, but the 
server is not very busy. 

The last section of data in­

dicates the probablllty of exactly N 
customers on the system, begin-

lG l'lllfr'IIII'Uf-- MT'I'. ~. MT'I', IOO. S(IN'[IIS, *ITIIC: SNCES, cwnMll -.t.ATICJf" 
n IIINT ll .... c.•.u 
)0 CU :IT• t :-.,..c:: .... :~•U:~ll/.:(l•n 
10 l .. IMT TU(l5)"(M/Mr; NC ;")•Umr;w;"'r; l;")" 
II li'I IIIT 
to 1r I C'"' llflJ I > N M/11) Jlf )Ill 001'010'9G 
u "oo<11 no no 
u IF •>• no no 
100 ""..,,ooro no 
uo 1 F 10• no no 
us ,....,,ooTO ne u•-no 11Coft4/C 
1•0 1'1·1 
150 fOil 1• 1 TO"" 
151 1'(11-G 
lSI •[l'T I 
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110 IF IIC >•I- '-99ft 1>4011090 
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065 Ol(l(T J 
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soc ......... J) 

510 ll(rt J 
570 H•-IC.Ol 
5,. llD'TO '190 
1 .. IF .C< 9'J9'J llD'TO KO 
sso "l•£11'1-l 
5611 l'lll••l-
SJO 1'01 1•1 TO,_ 
SilO 1•1 
stO l'll)of'<l· ll-/1 
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ning with zero, after the system 
reaches steady state. These values 

are computed by the program until 
the probabilities becOme less than 

O.OOX)1 (an arbitrary limit whictt 

can be changed in the program). In 
Fig. 1, N varies from zero to 25 
before the probability values IJ&. 
come Insignificantly small. The an­
alyst concludes that the likelihood 
of no one in the system (N = 0) is 
0.33, or that the server is Idle 33 P«· 
cent of the time. The possibility of 

more than two persons in the 
system rapidly falls off, indicating 
the expected "decaying ex­
ponential" pattern typical in 
Poisson waiting line problems. 

EumpiM 

The ideas in the previous sec­
tion can be illustrated with a few 
examples of simple waiting line 
models. The first example is a 

no 11t:rt 1 
,,. 1-1 
5041Qlo0 
ISO llOTD ftll 
660 IF l<"" GIITO n o 
170 If IIC >•I - _.. 11011190 
NO l'lll-
690 fOI I• 2 TO .C 
100 l•l 
710 I'(I)•PII · I)- / X 
no PZ•,Z•PC 1-1 > 
no11t:n1 
7.. 1•1'1 .C)/( HICI 
7SO I' N<""' MN 1•1•04C:(Iif....C+l)) 
""I'Z-I'l•x 
no •r•I/OZ 
JIO JOlt 1•1 ro IIC 
?tO •c n-n:•l'< u 
Ifill ll(l!T I 
110 Rill 1- TO ,. 
170 1'(1)•1'11-lloiiC 
llO I< O!ll>•lf·S no,.., 
Ill If I ToO 1>401 960 
110 If IT 0 0 1>0 ISO 
... IT -o 
110 llt:l!T I 
""1-1 
110 liOTD '160 
no •nl •ll•lt< 
Ill fOI I•! TO .C 
1111•1 
115 Y•t:.-1•1 
'" ,(1 ) .,(l·ll• ... T/1 
"0 'l-l'l•l'll - ll 
"1..:n 1 
"" Rill I C TO .. 
ttl XeC-1•1 
'tlO l'(l)of'<l·ll•IC•I 
. lO I'Z•"l+O<" 
""lllt:l!TI 
'10 llD'TO ISO 
M1 Qt«-•ftUCl/(l-41Cl:1 

modification of the model in the 
previous section. Because the 
server was Idle a considerable 
amount of the time, activity is 
stimulated and more customers 
assigned to that server. The re­
sults of an increased arrival rate 
are shown In Fig. 2. 

The traffic intensity increases, 
the server is busy 84 percent of the 
time, and there is a likelihood of 
up to 53 customers in the 
system. If waiting area becomes 
a problem, the analyst can add 
probability values up to an es­
timate of system saturation. If 10 
persons in the system are a prob­
lem, the analyst adds prob­
abilities for nine persons or less, 
yielding 0.84. The probability of 
10 or more Is 0.16 (1 minus 0.84 
equals 0.16). Use this type of 
estimate to evaluate the need for 
more waiting area. 

9'1t If . ,, no Olo(k•II.OC:I•..Cl-I..CloiiC : III-«1•11-"Cll 
tiC (l•ll•(l-11(.) ) 
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1017 li'IIIIT 
1~0 L,_l.,. .. A¥0 . TIME: IN SY'S . •";WS; TM()S)".tvr.. TIK rN Ltllflf•";., 
lO.S l ... UfT •A¥C. tl). OJST. IN SYS . -" ;Sl ; TA8CJS)"~. '10 . QJST . IN llt•£•";01.. 
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coordination, 
judgment to 
their limits! 

16·48K TRS-80 MODEL I or Ill 

CASSETIE TAPE $16.95 
DISK $19.95 

To order, call toll free: 
(800) 824-7888, 

oper. 422 
in Calif.: (800) 852-7777 

Please add $1 .SO for shipping and handling 
61/2% sales tax in California 

PRO~ 
BOX 560 .-91 

An or' gmol d~SU}f1 by Ron W1rth 

INTRODUCTORY 
SPECIAL - $99.95* 
*Save SIB off the regular price 
of $117.95 with this ad. 

Chec:.k or Money Order. 
V11.a or Ma~terCard accepted 

Cahforn.a res.dffits add 6 % Sales Tax 

.-SH Llsr ol Advert<sers on Page 451 

NORTH HOLLYWOOD, CA. 9160 

THIS PRINTER SELECTOR 
HAS GOT THE SMARTS! 
TWOPRIN"PM is the Smartest Dual 
Printer Switch on the Market for 
Your Money. 
• Hard select of desired 

printer with toggle 
switch. Software select 
mode via CHRS(J) or 
CHRS(2) 

• Ughts ind icate which 
printer has been selected 

• "Centronics" compatible 
for MOD I, II or Il l (Please 
Specify). (MOD If requires 
cable modifications) 

• Requires purchase of 
Radio Shack P /N 
(270-1552A) Battery 
Eliminator 

CALIFORNIA WORD EXCHANGE 
802 E. Lime • Monrovia, CA 91016 

(213) 443-5866 
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The results are Identical if the 
service rate Is reduced instead 
of Increasing the arrival rate (by 
using a less skilled server or by 
adding tasks to the service tunc· 
tion). For example, if the arrival 
rate remains at 20 per hour as In 
Fig. 1, and the service rate is re­
duced to 24 per hour, the traffic 
intensity will be 0.833-exactly 
as shown in Fig. 2. The remain­

Ing results, as well, are Identical. 
Fig. 3 shows statistics If only 

10 customet's can walt. The ef· 

fectlve arrival rate reflects the 
fact that customet's are turned 
away or leave If walling area Is 
not available. The results In Fig. 
3 are close to the results in Fig. 
1; the likelihood of ten or more 
persons calculated previously 
was quite small (0.16). The an· 
alyst would conclude that plan· 
ning a waiting area for 10 cus­
tomers Is quite conservative, 
but accommodates nearly all 

likely conditions. 
Fig. 4 displays results for a ser· 

vice rate of only 10 customers per 
hour. The traffic Intensity ex­
ceeds one, only possible in a 
walling line model whet'e waiting 
area or calling population Is 
limited. Customers In this sys­
tem spend a far greater amount 
of time waiting and thet'e is 
almost no chance of finding the 
servet' idle. The effective arrival 
rate indicates a high number of 
customet's turned away due to In­
adequate waiting area. 

Consider the case whet'e the 
calling population is limited. 
The results in Fig. 5 indicate that 
with a calling population of 100, 
the service is so slow customers 
must nearly always wait. Conlin· 
uing this analysis with reduced 
values for the calling population 
does not change the results sig­
nificantly. This lack of change Is 
due to the high arrival rate even 
with a small calling population. 

A final example Illustrates the 
case of added servers. Using the 
data In Fig. 5, but adding a server, 

yields the data In Fig. 6. There is a 
reduction In waiting time, but the 
line remains long. Clearly an im­
provet'n8nt In service time is 
necessary to produce mean­
ingful change in the results. 

Further investigation is limited 
only by the analyst's imagina­
tion. An interesting model is the 
(M/M/N)-(GD/N/N) case where 
there Is a server for each custom­
Elf', as in a self-service facility. 

Other analyses may be found 
In any basic operations re­
search text. 

The text by Saaty (see Refer­
ences) is a classical treatment 

of the theory of wait ing lines. • 
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(MIM/1 HGD/ 10 I 100 ) 

ARR RATE • 20 EFF ARR. RATE • 10 
SVC. RATE= 10 TRAFFIC INTENSITY = 2 

AVG. TIME IN SYS. = .~ AVG. TIME IN LINE = -~ 

AVG. NO. CUST. IN SYS. • 9.99U8 AVG. NO CUST IN LINE 2 8.99U8 

LIKELIHOOD OF EXACTLY N (FOR N = 0 TO 10 ) CUSTOMERS IN THE SYSTEM. 
1 .5~11E·23 3.09222E·21 6.122511E·111 1.20003E·16 2 32805E·1• • .•6986E·12 
U9273E·10 1.59MJE.07 2.ie97•E-05 5.~.()3 .~ 

Fig. 5 

(MIM/1 HGDI 10 19999) (MIMI 2 )-(GD/10 I 100 ) 

ARR. RATE • 20 EFF. ARR. RATE 2 11.911512 ARR. RATE • 20 EFF. ARR. RATE • 20 
SVC. RATE 2 10 TRAFFIC INTENSITY a 2 SVC. RATE = 10 TRAFFIC INTENSITY = 2 

AVG. TIME IN SYS. • .900978 AVG. TIME IN LINEs .8001178 AVG. TIME IN SYS. = .499445 AVG, TIME IN LINE = .399445 
AVG. NO. CUST. IN SYS. " 9.00S37 AVG. NO. CUST. IN LINE s 8.005118 AVG. NO. CUST. IN SYS. • 9.98889 IIVG. NO. CUST. IN LINE • 7.98889 

LIKELIHOOD OF EXACTLY N (FOR N • 0 TO 10) CUSTOMERS IN THE SYSTEM, 
•.88S2E.OC 9.77lME.OC 1.115408E-o3 3.9081&HI3 7 .81632E.()3 .0 156326 .ll3121163 
.0525305 .1250111 .250122 .5002 •• 

LIKELIHOOD OF EXACTLY N (FOR N a 0 TO 10 ) CUSTOMERS IN THE SYSTEM, 
7.87235E·21 1.57«7E-18 1.55872E·16 1.52755E·1• 1 •&172E·12 1.422• 5E·10 
1.35133E.Q8 127025E-06 1.18133E.()C .0108&63 .989012 

Fig. 4 
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ANNOUNCING 
the 

UCSD p-System· 
for your 

TRS-80 Model II or Ill' 
Now you can write programs in 

Pascal FORTRAN BASIC 
and run them on 

Altos, Apple, Commodore, Cromemco, DEC, IBM, lntertec, 

Philips, Ohio Scientific, Radio Shack, Terak, Texas Instruments, 

Vector Graphic, Xerox, Zenith, and many more ... without change !t 

Package includes operating system, compiler, file handler, interpreter, editors, 
assembler, linker and documentation for $650.00. TRS-80 Model II p-System, 
Pascal compiler and Corvus (5, 10, 20 Mb) hard disk software for $850.00. Free 
catalog of p-System application software available. Contact us for details. 

· trademark of the Regents of the University of California. 
§trademarl< of Tandy Corpol'atlon 
t PCD Supports Systems Sottware on DEC LSI· II, Radio Shack Models II & Ill , 

Altos & Terak only . 

.-See Liat of AdVertisers on Page 45 r 

PCD Systems 
P.O. Box 143 
Penn Van, N.Y.14527 
(315)-536-7428 
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ANSWER THESE 5 OUESTIONS 
1. Do you have In formation that must be kept o rganized and 

accessible? ............................... . ... - ... - - - - - -

2. Do you ever need to perform statistical analyses? - . - . - · - · - · · · · 
3. Would you like to have a tool that will allow you greater flexibility 

in 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 sorteng 
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 Max1 Senes of applications programs are des1gned to give you maximum 
versatility wirh a min1mum of hass le. These programs were created for business use. 
but you'll fmd yourself usmg them for personal applica tions as well . 

Thorough support - Of course. each program comes with in-depth. user­
oriented documentation. and IS menu-dnven to make it easy to use. When necessary, 
the Max1 programs are compatible w1th each o ther. and, whenever pertinent. are 
interactive with the major word processing and spreadsheet programs published by 
other manufacturers. Also. we ma1ntam a telephone support line to provide you with 
any assistance you might require. 

••••• Cr• by Dale Kubler 
· ·-· ··~··- by Dale Kubler Maxo Manager os a remarkable data base manager Its last 

(Ch eck Regts t er A ccounttng System) 

YES NO 

rrntehone language sort complements ots large data storage capacoty 
The SOphostocatoon of ots data entry management and prontong capa· 
bototoes makes Maxo Manager a versatote tool tor many apptocatoons 

The program now oncludes Maxo Utoloty whoch allows you to 
rescue foles on doskeues that have been damaged by excessove wear or 
mosuse and lets you expand. add or delete loetas from an exostong data 
base let the unmatched capabototoes of Maxo M anager handle your 
data management 1 

Maxo Cras os a system that w olf computeroze check writ.ng, 
recordong and analysos lor busoness and personal lonance The system 
features 223 oncome and expense accounts. each o f whoch wolf handle 
an untomoted number ot transactoons Extensove regosler and report 
prontong capabototoes make Maxo CRAS an ondospensoble tool tor 
managong money e tfectovety 

.._.., t a Model Ill. Minimum 1 dlak drive requlnNI 012-0196 S149.99 Model I a Model Ill. M inimum 2 drivel requlnNI 012·0145 ' " ·" 

91aJI by Dale Kubler 
Maxo Maol os a powerful maol tost management system that 

I Is easy to use 
2 Has vortually unlomoted storage capacoty 
3 Interlaces woth the mator word proressors to generate lorm 

tellers and other text 
4 Prmrs maohng labels up to tour across m any format desored 
5 Has vortualty untomored codmg capabolotoes woth thorteen foetds of 

onformatoon tor each record 

012-0148 $99.95 

Max• Maol os the most sophost•cated user-oroented maol tost 
program avaofabfe 
TltS-«1 .._.., Ill only. 2 dial! drfvea required 

Maxo Stat os the most useful s tatostocal analysos package c.n the 
market today It was developed to allow maxomum flcxoboht y tn 
desognong customozed analysos Maxo St3t handles the three maon 
components of s tatostocat anatysos 

I Complete menu droven codebook creatoon and edot.ng 
2 M enu assosted d ata entry 
3 User c reated contro l totes to descrobe the s tatostoc at analyses to 

be performed and pronred out on the varoabtes of your chooce. 
M odell a Model Ill. M in imum 2 drlvea required 012-0153 S1".H 

s.nct $1 .00 tor our 18 pa{le booklet 
"Oelllno The M~t From Your 
Micro" AlliS pa{lel- pecked wllh 
tncleplh .. planetlona and printout 
aemplaa trom the Maxi Serlea or ap­
plication• pnogram1. ,..... .,......DIVI810N 
BOX 3435 
LONGWOOO,FL 32750 
(305) 830-81S. .... 20 



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 stat ist ics 
programs lor business, financial and marketing researchers, educa· 
tlonal administrators, hospitals, medical schools and medical 
research facilities, agricultural testing, and social scientists. 

What does it do? 
If you're familiar with SPSS (Statistical 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 TR&ao. 
Maxi Stat offers many of the best features of SPSS (modified for 
microcomputers) as well as features you can't get In any other 
system, at any price. Maxi Stat Is one of the most useful analysis 
packages available - anywhere. 
Read on to discover what this remarkable new tool can do for you .. 
Maxi Stat often: 
• menu-driven operation 
• user-created codebook 
• the ability to handle up to 255 variables 
• machine language code allowing speedy data entry 
• fast and easy editing 
• hundreds of tasks performed at one time 
• reports Y.2!1. can custom design for Y.2Y! specific needs 
• ample screen prompts to guide user 
• frequent automatic backup of data to help protect against power 

failures and system crashes 
• all phases of research analysis, Including 

write subflles 
frequency distribution 
descriptive statistics 
crosatabs & chl·square 
correlation and linear regression 
Hast 
multiple linear regression 
analysis of vanance 
mult iple variable response 

Summary 
See lor yourself what hundreds of other professionals have already 
discovered - Maxi Stat Is THE solution to your analysis problems, 
and It's never further away than your TR&ao. Pull the plug on your 
time-sharing system and discover the power and convemence of 
Maxi Stat today! 

By David Wslomck 

Max• Stat Is available 
now for TRS-80 Models I 
and Ill with 2 disk drives, 
48K RAM, and printer. 

$199.95 
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Look who's already using It! 
Unlv.Rity ol Aluka, Falrbenka, AK. • FIOf1da Hoapltal, Orlando, FL • Capital 
RaaNrch s.mc.., Topeka. KA. • Cent., lor Financial Studlea and 
o.,.q,ment, Claramont. CA • u .s. Anny Paychologlcal Taatlng Unit. 
Wahiawa, HI • University ol Nottingham Dept. ol Social Admlnlatratlon. 
Nottingham. U K • Delen11 Intelligence School, Washington, D C • Dept. ol 
Recreation and Parte Admlnlatratlon, Unlveralty ol Mluourl, Columbia, MO • 
Chlldran'a Hoapltal ol Philadelphia. Philadelphia, PA • Klngaton City Schoola, 
Kingaton, N.Y. • Unlversldad de Monterrey, Monterrey, Mex1co • University ol 
Mlcl\lilan, Dept. ol Pedlatrlca, Ann ArbOr, MI. • Kodak Came<a (Auatrella, Aala). 
Coburg, VIctoria. Australia • The Wllllama Group Adver11alng and P.R., Dallas, 
TX • Medical Collage ol Pennaytwanla, Philadelphia PA. • Partcway Day 
School, Philadelphia, PA. • UniYWI!ty ol llllnola. Chicago, IL • S.lklrtc Health 
Dlatrlct, Nelaoro, B.C. Clneda • Human Communlcallona Syat-.na, Aaaton, VA. 
• Calllornla Reaaarch Cent.,, Los Angelea, CA. • WaltRidl Martcallng 
Conaultanta, Orlando, FL • Rutgers Unlveralty, Piscataway. N.J. • llethal 
Theological Seminary, Brooklyn Park. MN • Seton Hall University, Stillman 
School ol Buelneu, S Orange, N.J. • Plan·TIIt Aaaoclatea, Pr.o.nht, ~ • 
O-ral Milia Corporation, Mlnneapoloa, MN. • Sheenon, Heyden St­
lnwMtmenll, Hollywood, CA • EM<VY Syateme Reaeardl tnatltuta, Raleigh, 
N C • Mlnnlaota Hlet0f1cal Society, St. Paul, MN • Purdue University, w. 
Lalayette, ID. • NoYa Scotia Agricultural Collage, Truro, N.S., Canada • Agftco­
Chemlcal Co., Wllm1ngton, DL • Martcatlng Auoclatel , Charlotte, N.C. • 
Unlw.,.lty of Ottawa, School ol Peychology, Ottawa, Ont., Canada • Rock 
Hou11 Publlehlng, Kowloon, Hong Kong • Cent., lor Applied Social Sclancaa, 
Bolton. MA. • IIIah and Dlcklneon Martletlng Raaearch, Manchester, N H • 
United Natlona, New Yortc, N Y., and hundreds more! 
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BASF QUALIMETRIC .. 
INSURING A TOMORROW FOR TODAY'S INFORMATION. 

The BASF Qualimetric standard is a 
dramatic new international standard 
of quality in magnetic media ... insur­
ance that your most vital information 
will be secure for tomorrow when 
you enter it on BASF FlexyDisks • 
today. 

The Qualimetric standard reflects a 
continuing BASF commitment to per­
fection ... a process which begins with 
materials selection and inspection, 
and continues through coating, pol­
ishing, lubricating, testing, and 100% 
error-free certification. Built into our 
FlexyDiskjacket is a unique two-piece 
liner. This BASF feature traps damag­
ing debris away from the media sur­
face, and creates extra space in the 
head access area, insuring optimum 
media-to-head alignment. The result 
is performance so outstanding, 
and durability so lasting, that BASF 
FlexyDisks are protected by the indus­
try's only lifetime warranty.* 

When your information must be 
secure for the future, look for the dis­
tinctive BASF package with the Quali­
metric seal. Ca/1800-343-4600 for the 
name of your nearest supplier. 



Gary Teter 
6692 Shay Lane 
Paradise, CA 95969 

Have you ever wondered how 
a mouse running a maze 

feels? Now you have a chance to 
find out: Put on your mouse ears 
and get ready to play Maze XIX! 

To Play 

After entering the program in 
the listing, hook up an amplifier 
(or a modified tape recorder) for 
sound. After the Hall of Fame 
display press Enter to begin the 
game. 

The object of Maze XIX is to 
guide a moving dot through the 
maze and back as quickly as 
possible. The arrow keys direct 
the dot. Running Into the wall 
adds 20 points to your score. 

If you need to leave the com­
puter while the game is running, 
press Clear to halt the game. To 
continue press any arrow key. To 
end the game, hold down the 
Spacebar. 

The Progr1m 

The program is fairly straight­
forward. The sound routine, by 
Leo Christopherson (80-US, 
May/June 1980), Is POKEd Into 

Program Listing 

The Key Box 

Bulc Level II 
Modell 
18K to 48K RAM 
TRSDOS 2.3 

11 REI\ llaze XIX by Cary 11. Tetor - Copy r ight l c J l918 by the 
21 RDt GLM corporat ion (no riqht a r eserv ed, tr ee to all ) 
31 CO'ro841 

SS in line 950. 

GAME 

( ~_j) ) 

LOAD 80 

A marathon for mice. 

Maze XIX 

I Included a checksum rou­
tine, making It almost impossi­
ble to bomb the program with a 
typo In a data statement. Line 
930 checks the length of SS to 
make sure it is 74. The only way I 
can think of to bomb the pro­
gram Is to exchange a couple of 
numbers In the data statements 
(please do not take that as a 
challenge!). 

ones defined first) are refer­
enced faster than those at the 
bottom (and also faster than 
constants). For this reason I 
defined the variables used In 
lines 40 and 50 at line 910. 

The program should run on 
other DOSes but I have not 
tested It on any. For all you pro­
gram modifiers, Table 1 is a 
listing of each section, along 
with what each part does. • 

All constants in the dot-move 
routine (lines 40 and 50) are 
defined as variables. This 
makes the game run faster be­
cause variables are placed into 
a table. Those at the top (the 

Gary Is a 15-year-o/d high 
school junior. He is a founding 
member (and presently general 
manager) of the Ficticious GLM 
Corporation. 

11>-20 
30 
40-~ 

80-70 
80 
90-180 
170 
180 

C<edit given -• credit is due 
Calllni tla.llze variables routine 
Dot move routine, and check for wall hit 
Ctlange dl..ctlon and make bounce aound 
Delay u ntll arrow key prnaed 

Ask for another game 
Separate the auba from the program 
Show titles and maka atartlng noiM 
Draw maz. frame 
C<Mte the openlnga 
Relet variables, make sound and atart game 
Hole routine; chOOM stan of opening 
Check for confllcta-forca player to turn 
Make the hole and return 
Display "'Play "'-ze XIX"" titles 
Loop until Enter key Ia pressed 
er.w tlla mau frame 
Open tlla patha 

4t S • S+l: I FX>6 ) ANDY <7T1lENP l •-IELSEIFX<6 ) AIIDY<7ANDFITHEN91ELS£C•PEU I P) :!rCA 
NOL, £•- 3: F•tELSEIFCANDR , £•3: P•IEt.SEif'CANDU ,t• - 1: E•IELSEI PCANOD, P•l: £•I ELSE I 
PCANDCCO'rOBI ELSE I FCANDHTHENlll 

181>-210 
220-280 
280-310 
320 
330-380 
370-380 
~ 

480-500 
511>-530 
~580 
58Q...6tO 
e!IO 
I!I!CHI70 
1180-700 
710-830 
840-115) 
111188 

Blinking curwo< routine. Returns ZS 
Center title and pri nt 1lowly 
Sound routines 

51 X•X+E:Y•Y+F: IFPOINTIX,Y)THEN68£LS£RESET I X-E,Y-F ) :SETIX,Y) :COT041 
61 S • S+ 28 : W•W+l : £•-£ : f•- F :X•X+E: Y•Y+F: POK£5 1 +6 ,I: POlESI+l6 ,RND I Sl) +111 
71 O•USRII J :COT041 
81 C•PEEl l P): IPCANDUORCAMDRORCANDLORCAIIDDTHENUELS£81 
91 CLS : COSUB671: PRI NTCHR$1 2)1: PRINT: PRINT: r ORIX•l TOll: IrS<S I IX) ,COSUB711 :CO 
TOI IIELSENEXT 
lit PRun•vou r sco re v as • scHR$ ( 8) • . •: PRtNT• You e r4&hed•w• tt.e • r t IP'W<>l , PRIN 

Listing contin~s 

-C~rcle ~on Reader Servtce ca,.d 

Display high ecor .. and walt until Enter 
Set high ecore, enter lnltlala 
Initialize all variables 
Seve updaM on disk 

Table 1 
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SFINKS 
3.0 

CHESS 
PROGRAM 

.32 book opcninas 

.ch~s clock 
• printer output 
oproblem mode 
.audio alert 
othinking on 

opponent's time 
.infinite levels 

onine levels 
oproblmt mode 
.move suucstion 
omove take back 
.audio alert 
•• ood 
documentation 

otutor 
o31evelpme 
.problem mode 
.audio alen 
.printer output 
obook openings 
.superb araphics 

the 
finest 

available! 
See SO U.S. 
June 1982 

1980 San Jose 
u.s. 

Microcomputer 
Chess 

Championship 

Step-by-Step 
Programmed 

Learning 
for the 

Newcomer 
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llallrlg t:Otlliftwt/ 

t•a. "&UIPJlft" . • 
111 l~: PJliiTC .. $(Zll 
Ul nlft: ntllf: S•I : ... I :ntft"Play AO)Ain ? ., 
lll c:o.ua5U 1trU••••ous••a•ftDlN 
Ul lPU•"Y"OUS•"y"ftPntllfU: 1itUIIGOTOUI 
151 ranrr t Paift•u .. t.be -...eo -••1 •, 
111 ClOIUI5U 1 lrU•"Y"OUI•"y"ftEJIPitlln'U: :GOSUSS11 :GOSC12ti i C0!041£LSElrZ $• 
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Ul CiOIUilll 
241 IIUT 
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)11 G01'04t 
lll lrA•IftDPL•JM>( 4ti•2EU>EPL•aiKII411 +M 
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lH C01'06N 
411 CL$ :IS•"Play" 1 PJlltrCKR$(21) : GOSUI651 
411 lPillltiYS•CHU i ll)THD511 
421 U•"llase XIX" :Pliin'•GOSU865t 
431 IPI.IYf<BRS( UiftDSII 
441 ••·•• 1 qu.arter - 1 play ·· ~nlll'l' f nlliT1GOSua651 
4" rn•ns-c.utll lftDS.I m ~:;;~.~~:m~;~~~~="' ... Pitlllf 1~SI 
6N PJlft:PJlllf• PI•"PtoU -I!IIT..,_ to bo9iD":PitiJIT:PJllft : PJllft1~651 
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511 cu 
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Ul G01'0 Ul 
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IIUT IIIDTI PltiJIT I~ 
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6N CU1raiiiTC .. Silll: l raliiT'J'AIII41"n.. 11aa .. ux .. 11 of,_. 
6H PRJifi':POIUJ.•11'09: Pltlii'M'lUIItlllllrORIIIl •. • r Slllll 1 Y"ll1tl • - "5$1111 : !OEX 
T:ntii'M'UIII I IIIJOUIII". "SIIII:TUI 191"- "S$1lll 1nlJTo Plllii'M'lUI I 4 1" Copyr 
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751 PIIfttU•tT+116 ,S'I'IIIIIC$13 ,1321 r oPKIIITI64•IT+l16 , •• r 
761 GOIUI511:lP (I >6UIIDI <U I ORI•l20R( 1>96A~1ll <lll l THBM17ULS!761 
171 PJllliTISJ:lU•U 
71t GOIUISII liP ( I >64Aimi <U IORhl201lll >"AIIDI <lll I TH&117tiELS£lP1•8TII!IIPRIWT 
CHUIII11U•I.In'$1U,111G01'0761ELS£71t 
7tl PJIJ1TISr1MI•RS+IS 
Ul GOIUI5NI IP( I >UAimi <U I DaJ• llOJII >HAIIDZ < 12) l TIIDili!LS!I FI• IITHtiiPJtllfT 
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I stoP 
941 S1•PIU(VAI"I(5$1+1) :&2•P!U:IVARI'Til(SJ)+21 : 11•S2•256+51 
tst ll&IT'Oala PO ... IT01l 1 UADOl : POIUI••.Dl :C-<:+Dl i ii!XT:lPC<> 77StftUPJtiNT" • 
Check•• error - cMck Qt.a in liMa 151 t.o HI •• : STOP 
HI lPPI&IUUHI•21li'OitEl6S26 . s1:POIIEU527 , S2ELSIDUIISU•SisCIID "T" 
911 AS<IIISUt11 +OilS( 14ti 1U •AS+STRJJICJ12t,Hl+A$+1TRJIICJ(lt,321 +CIIJt$(1111 
+Cill$ 11 tll 
tN CSaCIIRIIlt11 +CIIUI1511 
ttl U-<:S+STRliiCS( lt,llll +C$+11TRIJIC$12t,1lll +CIIJ$11111 +CIIIS(U11 
1111 U-<:IIJSiltll +CIIUUIU+STRIIIC$12t,l161 +C .. Siltll +CIIU illli +ST1tiiiC$12t , 
1161 +CIIUU 16 I 
1111 IAS.C.JIIlt11 +CIIR$11571 
1121 IU•SA$+STaliiC$12t,l411 +IA$+STRIJICS ( 29,1411 +CIIJ$(1141 +011$( Ull 
lUI POJJI•l~ll1 ISIIII•ITRJJICJ(l,ll211 Sllll•tttt1•XT 
1141 G01'01U 
1151 IIID 
Utt PIIWI'"Iavlnq upclltes . • : PRI IIT"IIAUI9/ IIAS": SAVE"IIAZ£1 9/ IIAS": £110 

Scanned by Ira Goldklang - www.trs-BO.com 



Bill Grout 
380 Channing Way #1171 
San Rafael, CA 94903 

I have a Daisy Wheel Printer II 
from Radio Shack. It 's a won· 

derful machine, but the ribbon 
cartridges are longer and flatter 
than those for other machines, 
so you can 't substitute any 
other cartridge. These car· 
tridges seem too valuable to 
throw out when the ribbon runs 
dry after only four or five hours 
of printing. 

If you have a printer that uses 
expensive and hard-to-find rib· 
bon cartridges, it is possible to 
reload them with the ribbons 
from cheaper cartridges. 

First, check the ribbon width 
of your cartridge. (In my car· 
tridge it was 'I• inch wide.) Once 
you know the size and kind of 
ribbon you want, go to the office 
supply store. I bought a smaller 
Qume cartridge with the right 
ribbon, though different in 
shape from my cartridge. If you 

GENERAL 

Save money by reloading ribbon cartridges. 

Open Cartridge Surgery 

are selective you may be able to 
find a cartridge for dollars less. 

It would be easier to buy a 
spool of ribbon to put into the old 
cartridge, but I found none avail· 
able. So I was forced to buy a 
foreign cartridge and then trans· 
fer the ribbon to my old cartridge. 

Take the new and old car· 
!ridges into the kitchen. On your 
way, get a table knife and a roll 
of Scotch tape. 

Carefully open your old ribbon 
cartridge. Remove the rubber 
band from the knob and axle; the 
rubber band turns a spool that 
winds up the used ribbon. Hold 
the cartridge in your hand and 
find the seam where the two 
halves of the plastic case are 
snapped together. They aren't 
glued, so slide the knife blade 
into the seam and work your way 
around the case until you can lift 
the top half off. 

Examine the inside of the car· 
tridge. (See Fig. 1.) Find the 
spool of used ribbon on the 
right. Running back from the 
spool , the ribbon threads 

through two gears, around a 
post, and out the front of the car· 
tridge. Notice how the ribbon 
threads around the different 
gears and rollers so you can 
replace the ribbon correctly. 
Tracing the ribbon back, you'll 
see that it goes into the other 
arm of the cartridge, around a 
plastic guide with a piece of 
sponge and a spring attached to 
it, and then around two rollers in 
an S fashion . Finally it goes to 
the empty spool on the left side. 
You'll put in a new ribbon where 
the empty spool is, then thread 
it back to the other spool that 
holds the used ribbon. 

Remove the old ribbon and 
throw it away. Make sure you 
save the two center hubs or 
spools (you'll need them later). 
You have now successfully gut· 
ted your cartridge. 

Open the new cartridge and 
detach the ribbon from the other 
empty spool. Then place the 
new ribbon onto the left axle of 
the old cartridge. 

Here is where the first prob· 
lem may arise. 

The center hole in the spool 
may be a different size than the 
axle in your old cartridge. In my 
case the hole was too large. Ex· 
amine the old spool, which fits 
the axle (it consists of a black 
outer ring and an inner hub). The 
outer ring slides off, and the in· 
ner hub fits into the hole of the 
new spool. 

spool turns freely) or just let it 
rattle. 

When the ribbon is on the axle, 
make sure it is unrolling in the 
right direction. As the spool un· 
winds, it should turn clockwise. 
Rethread the ribbon through the 
rollers and the guide, then out the 
arm and into the other arm. Fit the 
ribbon between the two gears that 
are pressed together by a spring 
by depressing the gear with the 
spring to make a small gap be­
tween the gears. I found it easier 
to remove one of the gears com· 
pletely, position the ribbon and 
then replace the gear. 

All that remains is to attach 
the loose end of the ribbon to the 
old spool. Make sure the ribbon 
is not twisted. When the ribbon 
winds up, the spool turns clock· 
wise. Use a small piece of tape to 
attach the ribbon to the left side 
of the spool, and make sure the 
ribbon is properly aligned. Now 
fit the top half of the cartridge 
back on, and press the sides to­
gether tightly. This is important 
at the ends of the two arms, for if 
they are not firmly together, the 
ribbon may slide between the 
seams, catch and snap. With the 
top of the cartridge back on, re­
place the rubber band on the 
knob and axle. 

Pull the ribbon to see i f it un· 
rolls freely. If it doesn't, the top 
half of the cartridge may be 
pressing down on the spool. 
Take the table knife and slip it 

The second time I tried this into the seam again to free the 
the old inner hub didn't fit. You spool inside. Once the ribbon 
have two alternatives; you can comes out with a gentle pull, 

Figure 1 

either wrap a piece of paper 
around the axle (make sure the 

you 're ready to replace the car· 
tridge on your printer. • 
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UTILITY 

Here's an explanation of their functions. 

NEWDOS80 Files 

Randy M. Resnick 
162 rue de Ia Convention 
75015 Paris, France 

Remember your innocent 
days when above all you 

preferred to read comic books? 
The styles varied drastically be­
tween Superman and Donald 
Duck, but all comics shared one 
convention. When the villain 
was foiled or Dewey slipped on a 
banana peel, they shook their 
fists and yelled 'l%&!1t!!! 

I suspect that when you got to 
the end of the NEWDOSBO 
manual and started looking at 
the documentation for the five 

The Key Box 

Basic level II 
Modell 
32KRAM 
One clak drive 
NEWDOS80 

3« • 80 Micro, December 1982 

new file types, many of you 
shook your fists and uttered 
even more sophisticated oaths. 
Assuming that you have at least 
glanced over Appendix A In the 
manual or Section 8 on Disk 
Basic 1/0 enhancements, I pro­
pose to lead you to the light at 
the end of the tunnel. 

It is not the fault of the au­
thors of this fine operating sys­
tem that standard ASCII just 
does not have enough unique 
characters for all of NEWDOS 
SO's functions. 

In Basic Level II and up, the 
four characters %, ! , I and$ are 
variable type declarations. Most 
of you know and use the $ suffix 
for a string variable as In A$, C1$ 
or P$(1 .4). Likewise, % desig­
nates an integer variable, ! 
means single precision, and If 
means double precision. You do 
not always see all these sym­
bols in a program because they 
can also be defined at the be­
ginning by a line like this: 

10 OEFINT A- F:OEFSTR R-Z 

You knew all that. So did I and 
so did Apparat. They had little 
choice, however, but to assign 
additional uses to these same 
characters. What do you make 

of this, for example: 

70 GET 1,1.,(10)11,L"!t ,Rt; 

Not only do these symbols have 
more than one meaning, but 
they can appear three times in 
one line and represent three dif· 
ferent things. 

When I first examined the ex­
amples in the book, I found them 
very confusing. With a bit of 
study and practice, however, the 
different meanings, in context, 
are as obvious as the difference 
between two, too and to In 
spoken conversation. 

GETting to the Point 

Some file types require that 
you use a declaration symbol for 
all variables, and in some you 
must indicate the exact length 
of a string. Unlike Basic, there is 
no default variable. (With added 
power comes added respon­
sibility.) 

In line 70 above L% and Rlt 
are simply the two variables, in­
teger and double precision re­
spectively, that the statement 
wants to GET. 

What's between the GET 1 (1 
is the buffer number, File Area 
Number in NEWDOS80 terms) 
and the variables? We'll get to 

that In a moment. First, look at 
this elegant model: 

100PEN "0", 1, " FILE" , " FI" 
20 PUT 1 ... A'!t: 
30CLOSE 

The Fl file type, threateningly 
referred to as "fixed-Item, user­
segmented," must be hard since 
It's the last thing In the book, 
right? Wrong! All f ive new f ile 
types require that you inform 
the system of the type you are 
using. So, lines 10- 30 opened an 
Fl file, wrote one Integer value to 
it, and closed it. We could have 
written several values In a state­
ment such as this one, and 
many thousands with the proper 
loop surrounding it. No fielding 
is involved. We wrote two bytes 
of data In LSB-MSB order (also 
known as internal format 
because this is how an integer is 
stored In memory) to the disk. 

If A% equaled -12345 and 
was written to disk using the 
PRINT#f1 statement, it would 
use seven bytes of disk storage. 
The minimum number of bytes 
that a PRINTit1 statement will 
use for an Integer variable is 
three: one for the sign, one per 
digit and a trailing blank. Yet, all 
Integers in an Fl file use two 
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bytes. It is easy to see that It you 
wrote 1000 integers to a regular 
sequential file, you could waste 
an average of two full tracks 
(4096 bytes) of disk space. 

I rewrote a program that 
stored a 3 by 1024 element in· 
teger array to disk, changing the 
file type from PRINTII/INPUTII 
sequential to Fl by modifying 
four statements. The original 
file this program created was 36 
sectors long and the new one 
with the same data took 24 sec· 
tors. Most data values in the ar· 
ray were zero; all were limited to 
three digits. If the array were full 
of two to f ive-digit integers, the 
difference could be more than 
300 percent-better than triple 
density! 

Examining line 20 of my pro­
gram gives us the syntax for the 
GET and PUT commands for 
NEWDOSBO files. After the GET 
command and its buffer number 
and comma are two more com­
mas, the variable name and a 
semicolon. These last two items 
have a name: IGEL (Item Group 
Expression List). An IGEL is 
much easier to tame than a 
Field statement. It is simply a 
list of variables, each type· 
declared, separated by commas 
and ending with a semicolon. An 
IGEL can also exist by itself in a 
line or several lines such as: 

145GOTO 155 
150 A%, 8 %, GS:' 1hreelntegers 
151 l.S(X,1), AI;:' string and rwmerlc 
155' program continues .. 

Your program must branch 
around the items in the IGEL. 
See the manual for more ex· 
amples and how to use com· 
ments in the lines of an IGEL to 
enhance readability. If the IGEL 
has its own line number, it is 
called a free-standing IGEL. To 
use one in a program, the syntax 
is: 20 GET 1, 150. There is no 
ending semicolon, and only one 
comma is used after the comma 
that comes with GET 1. You will 
often use the same IGEL for 
GET and PUT statements in the 
same program. This version of 
line 20 would read the disk data 
of the file and assign it to the 
variables named in lines 150 and 
151 above, assuming the data is 
written with exactly the same 
types of variables In the same 
order. 

tial tile ot the Fl-type numbers 
only, and use it like the PRINT*/ 
INPUTII type flies, you have the 
tools to do so. Program Listing 1 
is an example. 

The first four lines fill the array 
with 1278 useless numbers be­
tween - 10000 and + 10000. I en­
courage you to substitute mean· 
ingful data for this section, such 
as the 426 highest scores in 
Chess Master Version 3.0, the 
dates they were achieved, and 
whether they increased in the 
last game. 

The other odd-numbered lines 
are remarks. Using a free-stand· 
ing IGEL, the program Is easy to 
write and debug. Compared to a 
PRINTIIIINPUTII type file pro· 
gram, It accomplishes the same 
task about 28 percent faster, 
and uses '/, the amount of disk 
space to store the same data. 

To use strings in such a file you 
must state their lengths in the 
IGEL such as (23)A$ or (5)Q$(X,Y). 
This number creates a space in 
the file for the string. If the actual 
string is longer, it is truncated 
and, if shorter, the remainder of 
the space is filled with binary 
zeros (nulls). 

You can randomly access 
these new file types as well! The 
MF and FF type files are similar 
to TRSDOS's random files, ex· 
cept that you decide the record 
length (1-4096) and you do not 
need Field or LSET and RSET 
statements. The system keeps 
track of record numbers for you. 
For other file types, you must 
know where the record you want 
is located in the file (called its 
ABA). Further, if you have al· 
ready worked with random files, 
you will appreciate the fact that 
some NEWDOSBO file types can 
manipulate a part of a record 
without re-writing the whole rec· 
ord. This can be complex, and I 
would not try it on payroll files 
during working hours! Even so, 
if you work with long records, 
partial I/O can save access time, 
and in some cases can avoid the 
loss of important records. 

Ale Positioning 

If you dream in Assembly ian· 
guage, if you can multiply 16·bit 
hex numbers (signed or un· 
signed) in your head, or if you 
have read this far, you will have 

If you want to write a sequen· no trouble understanding file 

positioning. 

100 OPEN " R",1."FILE" ,"FI" 

Where are we? At the first 
byte in the file. If no other con· 
trol information is specified for 
a GET or PUT statement exe· 
cuted just after an OPEN state· 
ment in modes I, 0 , R or D, NEW· 
DOSBO processes the data from 
the first byte of the file. If we 
asked for data after the EOF we 
would get an error and program 
execution would be broken, so 
the first necessity is a test for 
the end of the file. (Note: Pro· 
gram abort by error does not 

close the file nor does it neces· 
sarily write any data. This is great 
for troubleshooting, but you 
should proceed with caution!) 

NEWDOSBO has extended the 
LOG( ) statement to five sepa· 
rate functions. The LOG( )$tunc· 
tion, used with an Fl file, returns 
a zero when it occurs before the 
EOF (end of file), and a minus 
one when it is positioned at or 
beyond the EOF. A test for EOF 
could be as simple as that of 
Program Listing 2. 

Since LOG()$ is always zero 
except at or beyond the EOF, line 
120 will fail through the test until 

3 OIMA %(2.425) 
5 FORXzO TO~:FORY=OT02 

7 A'lo(Y.X)= RN0(20000) -10000:NEXT Y,X 
9 ·- sequential output of array -

10 OPEN"0",1." FILE","FI" :GOTO 30:' branch around IGEL 
20 A'lo(O.J().A'Io(1.X).A'Io(2.X);:'-IGEL -· 
30 FOR X= 0 TO 425:PUT1 .. 20:NEXT:CLOSE 
41 · program continues .. . 
49 • - sequential input to array -
50 OPEN" I",1,"FILE","FI" 
60 FOR X= 0 TO 425:GET1 .,20:NEXT:CLOSE 

61 ' No need to test for EOF. 
63' we know the file has 426 rec·s 

Program Listing 1. Storing integers in an Fl file 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power L.lne Spikes, Surges & 
Hash could be the culprit! Floppies, printers, 

150-1 

memory & processor often Interact! Our patented ISOLATORS 
eliminate equipment Interaction AND curb damaging Power Line 
Spikes, Surges and Hash. MONEY BACK GUARANTEE! 

• ISOLATOR PS0·1) 3 filter Isolated 3-prong sockets; lnt:Jiral 

~~?:~~~·. ~~~~~~~~-o-~; ·1·8·7·5· ~ -~~~~-~~~ ~oa~ •. ~ . K . ~~fs9.9s 
• ISOLATOR PS0·2) 2 lUter Isolated 3-prong socket banks; (8 

sockets total); Integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank .............................. $69.95 

• SUPER ISOLATOR (IS0·3) similar to IS0·1 except double 
Isolation & Suppression ...... . ..................... $104.95 

• SUPER ISOLATOR (IS0-11) similar to 150·2 e•cept double 
Isolation & Suppression .......... . .. . .............. $104.95 

• MAGNUM ISOLATOR pso.1n 4 Quad laolated aockets; For 
ULTRA·SENSITIVE Systems . ........................ $181 .95 

• CIRCUIT BREAKER, any model (Add-CB) ............. Add $9.00 
• REMOTE SWITCH, any model (Add-RS) . .. . ......... Add $18.00 

AT YOUR MaaterCard, VIsa, American Express 
DEALERS ORDER TOLL FREE 1-80().22~78 

(ucept AK, HI, PR & Canada) 

,1£;1 Electronic Specialists, Inc. .... 159 

111 South Main Street, Bo• 389, Natick, Mass. 01760 
(617) 655·1532 
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100 OPEN''I'', I ,"'FILE' '," 'FI" ',C a l 

110 GET I .. .Z'Io; 
120 IF LOC(I)S THEN 1.a 
130 C = C+I:GOTOIIO 
1.a CLOSE 
150 PRINT"L.ulllem Proc:essed. Rec ":C 

Program Listing 2. EOF test in Fl file 

1180 OPEN"R", I,"FILE","FF",I2 
11110 AS • " hello leai":B'Io = 100 
1200 PUT I .. ~IQIA$,8%; 

1210 GET 1,1.,(510$; 
1220 GET 1. • • .(5)l$; 
1230 GET 1,• .. U'Io; 
12.a CLOSE 

Program Listing 3. File positioning within a record 

it becomes true. The exact point 
where LOC( )$ becomes true de­
pends on the file type and several 
other functions, including: 

LOC( )! -This returns the Rel­
ative Byte Address (ABA) of the 
next item (the one about to be 
processed) in the file. This item is 
the next record in record seg­

mented files or the next byte in 
non-segmented files. The data at 

this location will be processed by 
the next access. This value is 
zero before the first access. 

LOC( )f-This is the start of 
the last record processed. It is 
called the REMRA (REMem­
bered Record Address). If 
LOC( )! is zero there is nothing 
to remember, so this value is 
marked Invalid by the system 
and asking for LOC( )f will 

create an error. 
LOC( )% -This is the current 

EOF address of the file. When 
extending files in the R or E 
modes, this value and the data 
added to the file may not be writ· 
ten to the disk yet, so in the case 
of a crash, it is possible to lose 
all new data. Close updates the 
EOF on the disk. To force this 
update without a Close, the 
statement PUT 1,&,; ensures 
sensitive data is written before 
further processing. It has no ef­
fect on file pos~tioning. The form 
PUT 1,!%, ; positions a pointer 
to the current EOF from any­
where in the open file. 

These last three functions of 
LOC( ) return byte addresses rei· 
ative to the first byte of the open 
file; there are some differences 
in their functions as well as that 
of LOC( )$ among the five file 
types. These differences relate 
to whether the file is segmented 
into records. If it is segmented, 
these ABA and REMBA values 
indicate the beginning of a rec­
ord; in unsegmented files, they 
indicate the next byte in the file. 
This is the trickiest part of play· 

--------------------------. ing with these LOC functions, 

SENECA ELECTRONICS 
SUPER DISCOUNTS TRS-8()® AND OTHERS 

r ..., 
TRS-80" 
BELL & HOWELL~ (APPLE)~ 
ATARI• 
VIC COMMODORE~ 
and OTHERS ... 

---------

. . ·. . . . . . . . . . •. . . . -
~~ 

TRS-80~ 16K MODEL Ill $810.00 
TRS-80~ 64K MODEL II $2995.00 
ATARI• 800 W/ 16K $650.00 
VIC-20~ HOME COMPUTER $245.00 
All MACHINES COME WITH FULL 
MANUFACTURES 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 ADDEO TO CHARGE CARD ORDERS. 

SENECA ELECTRONICS 
RD •I. HARMONY. PA 16037 
(412) 452-5654 ,.... 4 74 
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and requires experimentation. 
Keep in mind that you will see a 
lot of error messages. The man-
ual is very explicit about the 
LOC functions, so take another 
look at it if you have problems. 

The Easy Way 

If you open an MF or FF file in 
any of the random modes, you 
must state the record length in 
the Open statement. These two 
file types can be accessed ran­
domly by record number (as in 
GET 1,45,50 or PUT 1,45,A%; 
where you will be moving data at 
record number 45, either into the 
IGEL with the line number of 50 
or from the IGEL within the 
same line as in the PUT). The 
system does not know the rec­
ord numbers in the other three 
file types, but you do. 

If your data is segmented so 
all records in the file have the 
same length, you can easily 
compute the position of a record 
just like the system does. Other 
than making your listings more 
complicated, there is little rea­
son to do this, since you can let 
the system handle it, by using 
MF or FF files. It is good to know 

the formula to better under· 
stand the process and for de­
bugging purposes. Multiplying 
the number of bytes in the rec­
ord by the number minus one of 
the record you wish to obtain 
gives the relative byte address 
(ABA) of that record. You sub­
tract one because the first rec­
ord number is one, but the 
lowest byte address is zero. 
That is, in a file of 10-byte rec­
ords, Record 1 is at (1-1)•10 or 
zero, Record 2 starts at (2-1 )•10 
or 10, Record 234 starts at 2330 
and so on. This Relative Byte 
Address (ABA) is designated by 
the symbol !. Instead of asking 
NEWDOS80 for LOC(1)! for ex­
ample, you tell it: 

230 GET 1.!2330 ... 

If you asked for LOC(1)!, NEW-
00580 would answer 2330 for an 
unsegmented file, and in the FF 
file discussed above (which has a 
stated record length of 10) would 
answer 2340, the next record's 
RBA. Note that this GET did not 
GET anything. It only positioned 
the file, because it has a null 
IGEL in it. The same line with a 
non-null IGEL or IGELSN (that is 
IGEL plus SN for Statement 
Number) would perform a normal 
GET function. PUT 1,!2330.,A%; 
would indeed write the two byte 
form of the value of A% starting 
at the relative byte 2330. 

If your data structure is not 
this simple, you can build an in· 
dex file while you are writing the 
data. The first item written will 
always be at !0, the first byte in 
the file. After the first PUT, you 
could ask for the value of 
LOC(1)! and store it in an array. 
When the entire file is written, 
your array contains the ABA or 
Relative Byte Address for each 
record, regardless of the varying 
lengths of these records. You 
can then store this array to disk 
as an index file which you can 
use later for sequential or ran­
dom access or sorting pur­
poses. Picture the efficiency of 
loading an array with the record 
positions from an index file, ac­
cessing a single value in a very 
long record, sorting the values, 
rearranging the index numbers 
in this new sorted order and 
writing them to a new index file. 
The speed and space gained will 
amaze you! (See the partial 
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record 110 In the manual.) 
Regardless of where you are 

in a file, GET or PUT without ex­
plicit positioning will process 
the next record (if the system 
knows the record length or the 
file is marked) or the next item if 
the file is unmarked. We'll get to 
marked Items in a moment, but 
first there are a few other sym­
bols to clear up. Refer to Pro­
gram Listing 3. 

Here, the file opened Is an FF 
type file and the stated record 
length Is 12. Do you care to 
guess the values of D$, L$ and 
U% ? In the first record we wrote 
a 10-letter string and an integer 
value. The If in line 1210 sent 
Basic back to the REMRA or last 
record processed instead of ad­
vancing to the next one, and 
read the five characters Hello 
into D$. The • in line 1220 forced 
the action to remain in the same 
record and to start at the next 
byte to read the "test" part of 
the string. The same command 
in line 1230 read 100 Into U%. If 
the system Is not told the record 
length the • symbol does not ac­
complish anything. To read or 
modify a single item in a record, 
or to change the structure of the 
record requires that you know 
exactly how data is organized. 
Other partial record techniques 
inc lude: 

•GET 1.,,A%.,C%; The extra 
comma between variables skips 

1000 CLEAR 1000 
1001 C LS:FOR X a 1 TO 5 

the variable between A and C in 
marked-item flies. 

eGET 1.,,(7)$,A%; In fixed· 
item flies, the number of by1es in 
parentheses Is skipped from the 
current position and A% is read. 

e PUT 1.,,(10)1f,A% ; In fixed· 
item files, the number of bytes in 
parentheses is nulled and A% is 
written. Handle this with care! 

Martutd-ltem Flies 

After all this work, let's let the 
system handle things for a 
change. Of course, the system is 
paid In by1es and marked-items 
make it work overtime. Another 
general point: In marked-Item 
files, the PUT statement IGEL 
can use expressions, like 3•A!/ 
234.3-20 and MID$(D$,2,X + 5), or 
literals and constants as In PUT 
1..,"abc" ,12.3;. 

The code in Program Listing 4 
will create an MU file of five 
records, each consisting of a 
string entered from the key­
board followed by a numeric ex­
pression related to the string 
length. The computer prints the 
record number and waits for you 
to enter some data. As soon as 
you hit enter the fifth time, it 
places this impor1ant data on 
the disk. 

After creating the file, ex­
amine it with Superzap. The 
marking bytes within the fi le are 
well defined in the manual. In 
the MU type file, each record 

1002 PRINTTAB(25l''REC'';X;:PRINT:LINEINPUTAS(X) 
1003 NEXT 
1004 OPEN''O'', t ,"TESTIMU"."'MU'' 
1005 FOR X"' 1 TO 5;'- WRITE FIVE RECS TO FILE 
1008 PUT1.,,AS(X).5· LEN(AS(X))+2; 
1007 NEXT 
1008 CLOSE 

Program List ing 4. Create and write MU file of strings and 
integers 

2000 DIM ~1QO):'di"*'sion erray to max. possible recoroa. 
2002 CLS:La i :OPEN'T",I ,"TESTIMU''," MU" 
2004 GETt ••• ;~Ua LOC(t )! :' no cSatatranafet 
20015 IFLOC(1~THEN2010 

20015 L a L + t :GOT0200' 
2010 CLOSE:PRINTl;" RECORDS IN FILE" 
2012 PRINT:PRINr'REC RSA" :PRINT 
2014 FOR X a O to L- t:PRINT X+ 1;" '';IOQ:NEXT 
2016 PRINT" a • ,. EOF • • • • >";I(L) 

Program Listing 5. Create index array I() with RBA for each 
record 

Which TRS·BO* Accounting Software 
Do I Buy • •• 
That's a tough question. 1 know. I asked it mysett not very long ago . r m Mike 
Motta. As president of Shawmut Systems. specialists in TRS«>" custom soft· 
ware. my custom ers were askino me for Model II and 16 Accounting Software 
- GL, AR. AP and Payroll. But I said " Why write t he software. There must be a 
good packag e already avai lable." So 1 searched for the best 1 could lind. And 1 
found It! 

Now . w hen I tell you that these are the best Accounting programs I've seen on a 
microcomputer. you probably th•nk that )'Ou are JUSt listemng to anot her sates 
pile h . But you 're not. Yo u 're listening to a bus inessman w• th over t wenty years 
combi ned experience in sates. management. and programming. So when I say 
that these programs will work tor you. it really means something. 

Each program. designed lor the Model II or 16. w ill work with one or more lloppy 
or hard d isks. With each program. I'll include a 200 page manual written with 
t he flrs l lime user in mind. and a set at s• mple data files so you can st art using 
the program right away. 

But I won't stop there. II you have a question. or a problem. call me. You won't 
get an operator. or order ta~er . You'll get me. And i f 1 can't talk to you on the 
spot , I'll call you back. And I'll fi x your problem. FAST. 

Now I could say a tot more about these programs. but you really won't know 
how good they are until you try them. So. order the programs you need. and try 
them for 14 days. II you 're not convinced that these are the programs for you. 
send them back. and I' ll refund your money. 

My price lor these programs os only $289.00 each. postpaod 1 could charge hun· 
d reds more. but I want you to ha~e the best programs at the best poss1ble price. 
So mail at call your order m today. 1"11 make sure you'll be sa t+SI+ed. 

Model IIIII AccountinG Software Packegea 

Accounts Rece•vable 
General Ledger . 

.. . $289 
.$289 

Accounts Payable 
Payroll . 

SHAWMUT SYSTEMS 
1.05 Circle Drive PO Box 324-A 

Somerset. MA 02726 
(617) 672·9794 

.. $289 
... $289 

Ask about our Model I and Ill 
versions. 

Send check. money order or 
Visai MC number 

"TRS-80 is a Trademar~ 
o f Tandy Corp. 

Mass. res idents add 
s•;. sales talC . 

RADIO 
SHACK 

TRS·SO's 
Full Line 

WE PAY SHIPPING in the 48 continental states on prepai 
orders of $100.00 or more. 

NO TAXES are collected on out-of-state shipments. 
WE ACCEPT Visa, MasterCard and American Express, or 

you can save additional money by paying cash . 

TOLL FREE ORDER NUMBER 8001531·7466 

Pan American 
Electronics 

1117 Conway • Department B 
Mission, Texas 78572 
Phone: 5121581-2766 

Telex Number 767339 

TM - Trademark of Tandy Corporation 
.... 122 
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Die ... • l lllllt• slli,illll~ htiHotUO, • ltl .. •mtr I 0.00. • Ctlllortll 
rnlitlll ,., 5'10 slits IIJ. l'riandleras ulittllttllott wfllnt 111ice • 
All uln u'lttl II anllallilty _,,,..., aool ttrlllttlloo. • AN ulu m llul • 

Sallslaclill '"""'"~ " ld relod 

We also offer prmler nllbonS prmtwheels type elements 
eqwpment covers. power consoles paper suppl•es storage and 
hl•ng eqUipment furrnture and many other accessor•es for word 
and data process1ng systems W11te for our free catalog 
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begins with a start-of-record 
mark (SOR). This adds one byte 
of overhead for each record, but 
In wor1<ing with variable length 
strings, the strings can be read 
In order, because the system 
knows where each one starts. A 
marking byte is also added to 
each numerical item in the file to 
tell the system whether it is in­
teger, single or double preci· 
slon, and to each string to tell 
the system its length. Strings 
exceeding 127 bytes use two 
marking bytes. 

MU type files are easy to work 
with and flexible but use extra 
disk space and can be slow. 
Random processing is possible 
using the ABA file positioning 
techniques discussed earlier. 
The MU file, as the manual 
states, was intended to replace 
PRINTI/INPUTI file types and Is 
excellent for data that is w idely 
varying In nature, such as 
strings 0 to 255 characters long 
mixed with numbers of varying 
precision. 

Program Listing 5 is a quick 
demonstration of how to build 
an Index array from the MU file. 
You could save the index as an· 
other file, or use it for proc· 
esslng during program execu· 
tion. Try it on the five-record MU 
test file, with the array I() con· 
taining the ABA values. GET 
1,!1(0), A$,B; obtains the first rec· 
ord, and record N would be ac· 
cessed using GET 1,!1(N - 1).,;. 
This allows true random access 
to a file containing records of 
varying lengths. The extra mark· 
ing bytes eliminate the space 
wasted in field item files. The 
MU file can be updated as well, 
but the new record must fit into 
the same space as the one It 
replaced. 

If you can use strings that are 
of consistent length (e.g. phone 
numbers), there are more appro­
priate file types. For example, if 
a file contained only strings of 
seven characters mixed with in· 
tegers, you might use an MF file 
setting the record length at 
eight for the string plus three 
bytes for each Integer, five for 
single precision, and nine for 
double precision numbers. You 
can process this type of file by 
record number. Again, the more 
you think out your data format, 
the easier it will be to choose the 

right file type for fast access 
and disk space economy. 

If the data is mixed but in an 
iron·clad format, you can use 
the Ml type file. This file type 
can not be updated randomly, 
but It can be read using the 
intra·record techn iques de­
scribed earl ier. 

The Structur. of File Types 

Here is the order of how much 
work the system does, from al· 
most none of it to nearly all the 
housekeeping: 

Fl: This file Is a continuous 
stream of data bytes. All control 
is in the programmer's hands. If 
you ask for a number and are 
positioned at a string, the sys· 
tem will calmly return a com­
pletely meaningless value. The 
system can not help you re­
cover. It has no way to detect 
such an error, unless you try to 
input past the EOF. These files 
are very compact but require 
that you be aware of every facet 
of the data structure. 

FF: All records have the same 
length, which you must state in 
the open statement. Expres· 
slons are not allowed in the 
IGELs. The system will handle 
1/0 by record number. Again, the 
f iles are very compact, and other 
than the record length, the sys· 
tem is ignorant of the data struc­
ture. An important attribute of 
this file type is its abi lity to 
process a single item in a record 
without reading or writ ing the 
whole record. 

Ml: The system adds bytes to 
the data in the file to mark their 
types. The file can only be writ· 
ten sequentially (or extended), 
but can be read randomly by file 
positioning. 

MF: This file Is like Ml but you 
can update It randomly and ac· 
cess it by record number or f ile 
positioning. Expressions are 
allowed in IGELs. You specify 
record length in the Open state­
ment. 

MU: The system marks all 
items and the start of each 
record. This type adds the most 
extra bytes, but Is very flexible 
with records and strings of vary­
ing lengths. Used with an index 
file containing the ABA of each 
file SOR, strings of up to 255 
bytes can be rapidly accessed 
randomly and sorted or manipu· 



Apparat's 
disk operat­
ing system for 
the TRS-80 , 
NEWDOS/80 Version 2.0, has 
added many new enhancements 
and features to make your Model I 
or III computer more powerful. 
We've kept one thing the same. 
Our support. 
Version 2.0 is our second 
upgrade of our original NEWDOS 
for the TRS-80. Each version 
builds and improves on the 
capabilities of the preceeding 
versions. Just as important, 
Apparat's commitment to 
supporting our products makes a 
good product even better. By 
providing our customers with 
zaps on an ongoing basis, we're 
continually making NEWDOS/80 
Version 2.0 a more powerful tool. 

Version 2.0 ... 
High Performance DOS 

NEWDOS/80 Version 2.0 
builds even more performance 
Into NEWDOS/80. The versatility 
and sophistication of Version 2.0 
includes features like: 
• Double density support on the 
Modell 

·Enhanced compatability 
between Model I and Ill 

·ltiples directory size 
• Dynamically merge in basic 
(also allows merging of non 
ASC II format files) 

• Selective variable clearing 
• can display basic listings page 
by page 

• Automatic 
repeat function key 

• Routing for 
peripheral handling 

• Enhanced disassembler 
• Command chaining 
• Superzap to scan files 
• fast sort function in basic 

These new features, added 
to the existing capabilities of 
NEWDOS/80, makes it one of the 
most powerful additions you can 
make to your system. And 
Apparat's commitment to support 
assures that you've purchased a 
superior product. both today and 
tomorrow. At just $149.00 it could 
be the best investment you will 
make for your TR5-80. 

If you're thinking about 
upgrading your system, call 
Apparat today. Dealer inquiries 
welcome. 

303-741-1778 
., 
&~Apparat,lnc. 
440 I ~. Tamarac Parkway, Den•-.:r, CO 802;}7 (;}03) 741 1778 

'0/Y 001/YO SUPPOKI FOR MICROCOMPUTERS" 



lated using this Index file. The 
MU system Is very easy to use 
and understand. 

Anal Thoughts 

Hundreds of other details, 
tricks and tidbits can be learned 
by experimentation or gleaned 
frOI'n the NEWDOS80 documen-

tatlon. The program modules In· 
eluded here could be com· 
pressed considerably, and there 
Is a lot of room fOI' sophisticated 
programming techniques once 
you have mastered these funda­
mental concepts. I have found 
them to be well wOI'th the t ime 
spent studying them. 

A$ • "THIS IS A STRING IN THE FILE" 

One way to picture the entire 
file situation in NEWDOSBO is 
as an analogy to computer lan­
guages. In Basic and other high­
level languages, you enter 
words and numbers and manip­
ulate them, without knowing 
how or where they are stored. 
The operating system makes 

B%•0 C!• - 123461 0. • 3.S754511 

Writing lhe ebo¥e data Cf'MIH the following Clllk Images: 

00 ~ ~ ~ 5320 4120 53!lot !1249 4E47 THIS.IS.A.STRING 
10 ~ 4E20 ~ 4620 4648 4C46 0000 0020 .IN. THE. FILE . .. 
20 F191 OA30 D1CS 480C 11482 .. . O .. K.d. 

FF and R Fw. 

00 9CS4 4S4e 5320 41153 2041 2053 S4!l2 484E .THIS.IS.A.STRIN 
10 4720 484E 2054 4845 20415 484C 4S72 0000 G.IN.THE.Al& .. 
20 7300 20F1 9174 OA30 01CS 4BOC 11482 s .... t.O .. K.d. 

.. IIIIIIMI'I'IIM 

00 l'OIIC ~ 411153 ~ 5320 4120 53!lot !1249 p.THIS.IS.A.STRI 
10 4E47 2049 4E20 ~ 4620 4&48 4C45 7200 NG.IN.THE.FilEr. 
20 0073 0020 F191 740A 3001 CS<tB ~ 82- .s .... I.O .. K.d. 

MUI'Ie 

00 ~ ~ 2049 5320 4120 53!lot !1249 4E47 THIS.ISASTRING 
10 2049 4E20 ~ 4620 4648 4C45 2C20 3020 .IN.THE.FILE,.O. 
20 2031 3233 3435 3820 2033 2E35 3~ 3834 -123456..3.S75e4 
30 3638 2000 511.. 

PRINTII'Ie 

Fig. 1. Comparison of the various file formats 
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the rules, and sometimes uses 
time analyzing data and worry­
Ing about where to put it in mem­
ory. Some of us rebe l in the face 
of such a dictatorship. The need 
to be Independent of the operat­
ing system's tyranny gives us 
the desire to direct the computer 
and run things our own way. To 
do this we learn to use Assem­
bly or machine language. My 
f irst Assembly language pro­
gram stored and analyzed one 
string. I had to write the program 
this way, since that string hap­
pened to be 43,548 characters 
long! 

NEWDOSBO's new fi le types 
give you the power to create 
your own data structures and 
use your imagination more free­
ly than do the older (sti ll fully 
supported) file types. At the very 
least, you can save disk space 
and time. The rules are still in 
the hands of the operating sys­
tem, but the choice Is so varied 
you hardly not ice! • 

Randy Resnick is a musician 
living in Paris. He Is currently 
work ing on laser-graphic 
.~v!ltAms . 



the Languagd of Business '1 ' s 

ll~tuS 11 , • j ! spoken here!' _ 
II Computer Technology, Inc. 

SOfTWARE l 
FOR FINANCIAl;: MANAG MENT 
We make it easy! Plus Accounting Software PackageJ are menu­
driven for easy and confide~t opera ion. Our extensiv+ documen­
tation for installation and operation Is easy to understand. And, 
Plus is easy to buy, we are amazingly inexpensive. TT Plus techni­
cal support package with our 800 number " hot-line" akes it easy 
to stay up-to-date and informed. 

Select a package for a specific application, or get the 1total system. 
Yqu can be sure your professionali'f,designed Plus A9counting 
Software Package will provi~e efficient, cost-effective financial 
management for your most C!emanding needs. Make a sound 
btiness decision today ... make yoJr financial controjl1and planning 
m nagement a Plus. We speak yoLr language. 

I 
PL S FINANCIAL AND ACCOU~TING SOFTWARE PACKAGE AVAILABLE: 

• GENERAL LEDGER • ACCOUNTS RECEIVABL 

• ACCOUNTS PAYABLE • FIXED ASSETS 

• PAYROLL • EASYTRAKT¥ ACTIVITY MONITORING SYSTEM 

packages menu-driven. Each accounting package s available 
alone" , or can automatically post to General Ledger. 

"'' "'~·'" '~ user-defined file sizes for flexibility. Complete with 
<>vr•'""'"''" documentation and thorough installation gu de. 

lrnie.ho~ on disc. 

II PLUS 
::computer Technology, Inc. 

.... 73 

PLUS COMPUTER TECHNOLOGY, INC. 
6900 North Austin Avenue-Chicago, IL 60648 

1-312-647-Q988 
1-800-323-424{) (Outside Illinois) 

WHAT WE DO FOR YOU IS OUR 
MOST IM PORTANT PRODUCT • 

30 r --
31 
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UTILITY 

Color Diskdump 

I have written a Basic program for the 
TRS-80 Color Computer that lets 

you see what is stored in a disk file . The 
program also reads any area of 
memory . 

Since the Color Computer displays 32 
characters on each line, many lines are 
needed to display a single disk sector of 
256 bytes. This program displays the 
decimal codes of each character in the 
file with their ASC II equivalent above 
them-if it is a printable ASCII char­
acter. If the ASCII character is a space 
then no character is shown. If the char­
acter is not printable then a period is 
displayed. You can choose to print the 
program's output on your printer if 
you have one. 

When you start the program, you 
are asked for the name of the file. You 
can also select a display of memory. 
The file can be any type: direct, se­
quential, data, Basic program, ma­
chine language and so on. Next, you 
are asked which sector you wish to be­
gin with . The program tells you if this 
sector is beyond the length of the file. 
If the sector is valid, as the program 
continues you have frequent opportu­
nities (every 32 bytes) to restart the 
program and look at another file or an­
other sector of the same file. When 
each sector has been displayed, you 
can restart the program, go to the next 
sector, or display any sector. 

The location of the bytes displayed 
within the sector is displayed above ev­
ery eight-byte line together with the 

The Key Box 
Color Computer 
16K RAM 
Disk Basic 
One Disk Drhe 
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by Ken Knecht 

Model I users had it; 
now Color Computer 

owners can have it, too. 
So examine those files. 

sector number. You are always aware 
of where you are in a file. The sector 
count begins with one, and the byte 

11 CLEAR1110:P•I:CLS 

count within the sector with zero. 
If you choose to read memory, the 

display is the same, except you see the 
contents of memory. You are asked for 
the starting memory address . After 
each four lines you can continue incre­
menting memory addresses, start at a 
new address, or end the program. • 

Ken Knecht can be reached at 1340 
W. 3rd St. 11/30, Yuma, A Z 85364. 

21 INPUT"OUTPUT TO PRINTER (Y/N)";ZS:IF ZS•"Y" THEN P• -2 
25 INPU·,·"READ FROM DISK OR MEMORY (M/ D)";ZS:IF ZS• "M" THEN 230 
30 FS•"" : PRINT"FILE NAME (PRESS ENTER TO":INPUT"END PROGRAM)";F$ 
:IF F$•"" THEN END 
U INPU'i'"STARTING SECTOR";S 
50 OPEN"D",1,F$ : IF S>LOF(1) THEN 210 
60 FIELD11,128 AS A$,128 AS B$:GET 11,S:Vai:SK•B 
71 FOR X•9 TO 96 STEP 32:FOR Y•B TO 31 STEP 8:PRINTIP,"SECTOR";S 
;"BYTES";V;"TO";V+7 
89 FOR Z•1 TO 8 
99 L$•MID$(A$,X+Y+Z,l) : L•ASC(L$):IF L<32 OR L>122 THEN PRINTIP," 

• ";ELSE PRINTIP," "+L$+" "; 
191 NEXT Z:IF P=-2 THEN PRINTIP," " 
119 FOR Z•1 TO 8 
128 L•ASC(MID$(A$,X+Y+Z,1)):IF L<l0 THEN PRINTIP," "+STR$(L) +" " 
;ELSE IF L<lll THEN PRINTIP,STR$(L)+" ";ELSE PRINTIP,STR$(L); 
138 NEXT Z:IF P•-2 THEN PRINTIP," " 
135 V•V+8:NEXT Y 
141 INPUT"CONTINUE (Y/N)";ZS:IF ZS•"Y" THEN 158 ELSE 220 
158 NEXT X:IF SK=I THEN SK•l:A$•B$:GOTO 70 
168 PRINT"INPUT -1 TO END, 8 FOR NEXT":PRINT"SECTOR, OR THE SECT 
OR NUMBER":INPUT"FOR A SPECIFIC SECTOR";N 
178 IF N•-1 THEN 228 
188 IF N•8 THEN S•S+1:IF S>LOF(l) THEN 210 ELSE 60 
1911 S•N 
298 IF S<•LOF(l) THEN 60 
219' PRINT"NO MORE DATA IN FILE" 
228 CLOSE:GOTO 31 
231 BS•"":PRINT"START AT WHAT MEMORY ADDRESS":PRINT"(PRESS ENTER 

TO QU!T, A":PRINT"A POSITIVE NUMBER FOR ADDRESS":INPUT BS : IF B$ 
•"" THEN END ELSE B•VAL(B$) 
240 FOR Y•1 TO 4:PRINTIP,"BYTES";B;"TO";B+7:FOR Z•B TOB+7:LaPEEK 
(Z) 
251 IF L<32 OR L>122 THEN PRINTIP," , ";ELSE PRINTIP," "+CHR$( 
L) +" "; 
269 NEXT Z:IF PE-2 THEN PRINTIP," • 
265 FOR Z•B TO B+7:L•PEEK(Z) 
279 IF L<l8 THEN PRINTIP," "+STR$(L)+" ";ELSE IF L<liB THEN PRIN 
TtP,STRS(L)+" ";ELSE PRINTtP,STR$(L); 
289 NEXT Z: IF P•-2 THEN PRINTIP," " 
285 B•B+8:NEXT Y 
298 INPU'l'"CONTINUE (Y/N) ";Z$:IF ZS•"Y" THEN 249 ELSE 239 

Program Li.Hing 

C•rcle 28 on Reader SerYtCe card.-



Slaying 
Monsters 
Should Be 
Mostly 
Fun and 
Games 

Be one of more than 16 million 
alter-egos that your computer can 
generate. Walk into a labyrinth 
fill ed with traps, treasures and 
monsters. There you 'll test your 
strength, constitution, dexterity, 
intelligence ... against thou­
sands of monsters in over 200 
caverns and chambers-growing 

in wealth, power and experience as you progress 
through the four levels of the dungeon. 

Your character will do whatever you want him to do. 
Do battle-in real time-with the likes of giant ants, 
ghouls, zombies . . . Explore the various levels of the 
maze and discover the great treasures within. 

The Game Manufacturer's Association named The 
Temple of Apsha i the computer game of the year. 
The Temple is the very first computer game- ever to 
win the Hobby Industry award for excellence. There 
can be on ly one reason for that: it's a great game. 

So what will you think of The Temple of Apshai now? 
Now that it's even better than ever. With better 
graphics-animated movement-and completely 
new sound effects that make your computer come 

alive and make The Temple even more fun.• 

The Temple has a superbly illustrated 
56-page Book of Lore, and your 

local dealer has it for the ATARI ~ • 
TRS-80~ • APPLE,* • and IBM * * 

computers. 

•If you already have The Temple of Apshai , you 
can enjoy these great improvements. Just 

send us your original cassette or d isk 
together with your check for $5.00 and 

we'll send you the brand new version­
with better·than·ever graphics and sound. 
• • ATARI, TRS-80, APPLE and IBM 
are trademarks of Atari , Inc., Tzmdy 

Corp., Apple Computer, Inc., and IBM, 
respectively. 

© 198J ,AUTOMATEDSIMULATIONS, 
INC., P.O. Box 4247, Mountain View, 

Ca .. 94040. 



BUSINESS 

Forms Maker 
by Charles Perelman 

Here's an easy-to-use utility that cre­
ates forms, such as invoices, on the 
Model II screen. With the arrow, tab, 
and repeat keys you can move rapidly 
around the screen placing keyboard 
characters where you want them. You 
can erase or type over any entry, copy 
the form directly to the printer, or save 
to disk for future use. 

With USR routines and 
this Basic utility, 

you can create business 
forms on your Model II. 

Although written in Basic, the pro­
gram takes advantage of the Model II 
supervisor calls with machine-language 
USR routines. The program was written 
with TRSDOS 2.0. Twenty-two lines 
are available for your forms. Instruc­
tions appear at the bottom of the 

screen. Use valid TRSDOS file names 
when saving forms to disk. 

Program Overview 
The program is modular and self­

documenting. USR routines are identi­
fied with U variables. Lines 220 and 230 
load a Basic patch to implement PEEK 

Program Listing 

10 , ••••••••••••• • •••••••••••••••• 
20 'FOR MS MAKER 
30 ' BY CHAR LES R. P ERF.LMAN, A PROFE S SIONAL COR P ORA TI ON 
40 ' 9777 WIL S HIRE, BEVER LY HILLS, CA. 902 12, 1982 
100 ~ •••••••••••••••••••••••••••••• 
110 'INITIAL SE TUP 
120 CL EAR 2000 
130 DEF INT L, M, S,U -Y 
140 DIM UI (23),U3(12),S(959) 
200 , •••••••••••••••••••••••••••••• 

2 10 ' IMPLEMENT PEEK AND SCRE EN PRINT ER 
2 2 0 FOR X • 0 TO 2 3: R EA D U I ( X) : NEXT 
230 V•O:DE FU SR•VAR PTR( UI (0)):V•USR ( 0 ) 
240 FOR X• O TO 12 : R EAD U3(X) :NEXT 
300 , •••••••••••••••••••••••••••••••• 
3 I 0 ' SE T UP R EG I S T ER S FOR U SR CA L L S 
3 2 0 U 2 ( 0) • I 58 7 2 : U 2 ( 2 ) • 84 4 8: U 2 ( 4 ) • 4 3 52 : U 2 ( 6) • 2 56: U 2 ( 8) • - I 3 8 73 
500 , ••••••••••••••••••••••••••••••• 
510 ' I NS TRU CTI ONS 
520 CLS :PRINT"MODE L II REQUIRES PIL ES TO BE OPENED WHEN ENTER I NG 

BASI C. IF YOU" :PRI NT " NEG L EC T ED TO DO THI S, PRE SS < BREA K> , TYPE 
'SY STE M', PR ESS <EN TER>. " :PRI NT" THE N TYPE 'BA S I C F ORM SMKR -F: I' 
AND PRESS <EN TER> TO RESTART." 

530 PRI NT:PR I NT" I F YO U HA VE OPENE D A FILE, PRESS < ENT ER > TO C 
ONTINUE."; 
54 0 Z $ • I NK EY $ : IF Z $ •"" T HEN 54 0 EL S E I f' AS C ( Z $ ) <> I 3 THEN 54 0 
550 CLS:PRINT@25,"FORMS HAKER" :PRINT:PRINT" AFTER MAKING CHO I C 
E FR OM MF.NU, US E ARRO W KEYS AND TAB TO POSIT IO N.":PRINT" CURSOR 0 
N SCREEN. TY PE IN ANY KEYBOARD CHARA CT ER ON TOP 22 LINE S ." 
560 PRINT" CHA NCE BY OVER TYP I NC OR ERA SE WITH BACKSPACE OR SPACE 
BAR. ": PRINT" PR ESSING THE <~TL > KEY AND <X > WILL RETURN YOU T 
0 THE MENU.":PRINT " <CR T L><D> SAVES TH E SCREEN TO DI SK, AND <CR T L 

Ltstmg ronrmues 
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for reading the screen. Additional ma­
chine language is read in lines 240--320 
for the screen-to-printer routine and to 
prepare registers for the screen-to-RAM 
and screen-to-disk routines. Data line 
12020 contains the PEEK instructions, 
and line 12030 contains the screen-print 
routine. 

Movement of the cursor with the ar­
row keys is nondestructive. From the 
top line, the up arrow moves the cursor 
to the bottom of the screen in the same 
column and vice versa with the down ar­
row from the bottom line. From the 
right margin, the cursor moves down to 
the beginning of the next line. Moving 
backwards, it goes up to the end of the 
previous line. From the right edge on 
the bottom line, the cursor moves to the 
beginning o f the same line. Tab erases 
any characters it passes over. 

The error traps go to error-handling 
routines beginning at 10270. When 
working with a form, after pressing 
<CfR L> < P> for printout you must 
turn on the printer to continue with the 
program. 

Forms Maker lets you make master 
forms as needed for reproduction on 
a copier or with a stencil. Revisions 
are simple and efficient with the masters 
on disk.• 

Charles R. Perelman (9777 Wilshire 
Blvd., Beverly Hills, CA 90212)isanat­
torney, a CPA, and a certified tax 
specialist. 

The Key Box 

Model II 
TRSDOS 2.0 
Model II Basic 



THE COLORQUEST EXPERIENCE
For the TRS-80C and the TOP System 100 Color Computers
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BEYOND THE C| "EEO" MOON A real-time science fiction adventure game of mind-blowing magnitude — staged in deep space on a
malign, sentient spacecraft. Written in fast machine coda with 3-dimensional high-res graphics and sound. Chooee from a myriad of falea. Survive
the laaer barrage aet up by a guantlet of robota bent towarda your do-atnlcflola.
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ADVENTURE TR||.°GY A Trilogy or quests featuring 3-D high-res graphics in machine code. F irat comes ritual combat on the WORLD
UNDER THE CIIIEEON MOON. to test your worthiness as a warrior. Once proven, you will be teleported to DAZMAFS UNDERWORLD OF DOOM to
search for the Eye of Dazmar. The FORSAKEN GULCH is the final arena, where a wicked idol awaits restoration.
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THE N|BB|.ER Q N|BBLEH A fast maze chase game featuring the nibbler man and three bumbling preditors. Written in machine
coda and roysticir compatible, this tun packed game is eriioyed by all. I15. IIIBBLER is similar to THE NlBBLEFt described above but features a
different maze and MS. NIBBLER for the ladies.
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COMBAT GAMEPACK 3 8CiiOn packed games featuring lifelike grflphlCS Bfld sound. EXTENDED BASIC rOqUir8d 2-1-oramt couear
pits two players against each other in 5 different terrains. STELLAR BATTLE lets you pilot a flexwing tighter through deep space fighting dorian
squadrons. GALACHC BLOCKADE is a favorite two-player arcade game of speed and skill.

A A ORDERINGALL GAMES me $24.95 IOI’ 16K Cassette; $29.95 IOI’ 32K Disk.
iiisiiiau $3.11-fllfor lhlpplng III the u.s. a Canada. $6.00 tor Foreign ordera. c.o.o- add $2.00
AVAILABLE AT DEALERS EVERYWHERE. IF NOT, ASK WHY!
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veans GAMEPACK The Mt». of .-.. Las SOFTWARE
Vegas casino at home‘ Extended BASIC required.
CASINO CHAPS. 21, ONE ARMED BANDIT. UP

AND DOWN THE WE“ ‘ “EH0 A bank tracks A Division of Softlaw Corporation Minneapolis, Minnesota 55420 U. S. A.players winnings from game to game

iiiéi,1 12B

9072 Lyndale Avenue So. 612/881-2777

¢
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COLOR-STICK 

' HER.E AT LAST' 

Fin&lly • iottrfKt far tM Color 
C.,Uttr to Itt you ne tht f.an 

'ATARI JOYSTICK' 
Jtst 'lwg it iRto tiM jontick pert 
Mel 'lwg tht Abri Jontick iRto it. 

Tht Color-Stick un i.-ewe scarts 
5IX llld .art -"i It UCiDCJ ~c. o-s 
.art txciting iftd fiR to play. 

Color-Stick inttrfact tl9.95 uch 
ar t.o far t34.95. <It" jonticks) 
Atvi Joysticks t9.95 uch. 

Bttttr Soitwar• Company 
P.O. Box 2778 
GrttnYille S.C. 29682 

(883-295-3648) 
..-3117 

Add t2 •• ,... ardtr til i ppi ng Md 
hildl ift9. Wt acce,t VISA, tMSTEIDIIID 
O£acs Md tOEY CIDERS. 
C.O.D. idd .a.• ntra ,... ordtr. 
S.C. rtsidtnb idd ~ HIH tu. 

Color Co•p•t•r Prosr•_. 
F,...st .... Kit• 

SPEll 'N FIX - Essential lor Krious word 
PfOCasing! Finds and ha '~)ding and 
typing mist~es last. 20.ooo- word diction­
ary an be expanded. Truly professional 
progr.,_ S69.29 lor RS disk or caSMtte. 
Sll9.291or Flex. 
HUMBUG - The UtlfNie Monrtor has 37 
c~ to enter. e~U~~TWW. start. stop, 
ewn sen9e·st«P machone ~ pro­
W"""· tnd more. $39.95ondlikorca.ssette 
lor 161< or 32K systems. $49 95 lor 64K 
aystems. 

CHECK 'N TAX - Set ol programs to 
balance checkbook and keep tax data on 
disk. $50. 
REMOTERM - Allows using a terminal to 
gjvethe Color Computer a full24x80display 
for serious users o r remote operation. 
$ 19.95. 

LFPRINT - Permits use ol a non-standard 
printtr. Sl9.95 

NEWTAU< - Voice output program to 
examine and check memory. S20. 

SHRINK - Our last vermn o1 Eliu. SIS. 

OXXO - Our fast venion ol Othelo. $15. 

CHECK 'N TAX requires 32K, Ill others 
161<. We .ccept cash, check. COO. Vosaor 
MC. NY State residents pie- lftCiuduala 

P.O. Box 209-E 
Mt. Kiaco, N.Y. 10549 
(914) 241-0287 ..-•32 

358 • 80 Micro, December 1982 

Ustito, ct»tlillwd 

><P> PRINTS HARD COPY ." :PRINT:Pli.INT''PRESS ENTER TO CONTIN UE ."; 
5 7 0 Z$•INK!Y$: IF Z$•"" THEN 570 ELSE IF AS C(Z$)<>13 TH!N 570 
600 ~ •••••••••••••••••••••••••••• 
610 'MAIN MENU 
620 CLS : PililfT@340,"MAIN M!NU":Pli.I lfT:P'liNT"I. CREATE NEW FORM":P 
ll1NT"2, !DIT OLD POitM.":PiliNT"3. RECALL CURilENT FORM FOil EDIT. 
":PilllfT"4, !NO PllOGlAM.":PiliNT:PRilfT"PLEASE PRES S NUMBER FOit CH 
OIC!."; 
630 Z$•llfKEY $: IF Z$•"" THEN 630 
640 IP IlfSttl("l234 " ,Z$)•0 THEN L•91l:M•l:COS Ull 10120:GOTO 630 
650 CLS:ON VAL(Z$)GOTO 1020,202 0 ,3020,4020 
1000 ••••••••••••••••••••••••••• 

1010 'CURSOR KOVEHElfT 
1020 "IlfT@l840,"PilESS <CRTL> AND: <X> POR MENU, < D> TO SAV E TO 

DISK, <P> TO PRilfT";: PRINT@O,""; 
1030 li$•INKEY$ : IP ll$•"" THEN 1030 
1040 IP AS C(ll$)•28 OR ASC(ll$)•8 C. ASC(ll$)•9 THEil PRINT ll$; 
1050 IF ASC(ll$)•3 1 AND ROW(Z)•21 THEN L•POS(Z):PiliNT@L, " ";ELSE I 
P ASC(ll$)•31 THEN PRINT CHil$(255); 
1060 IF ASC(B$)•30 AND ROW(Z)•O THEN L•I680+POS( Z): PRINT@L,"";!L 
S! IF ASC(B$) • 30 THEN PRINT CHil$ ( 254); 
1 070 IF ASC( B$ ) •29 OR ASC(B $)>31 AND AS C( B$) < 128 THEN PRINT 8$; 
108 0 IF ROW (Z)>2 1 TH!N PRIN T@ I680,'"';:GOTO 1030 
1090 IP ASC(!$) •4 THEN GOSU8 102 20 :G OTO 102 0 
1100 IF AS C(B$)•24 TH!N W•1:GOS UB 10320:GO TO 620 
1110 IF AS C (B$)• 16 THEN GOSOB 10420 : GOTO 1020 

1120 COTO 10 3 0 
, .......................... . 
'LOAD FORK Flt.OH DISK 

2000 
2010 
2020 
2030 
2040 

Pit INT@320, "ENTER NAME OF FILE TO R ECALL: ";:LIN !INPUT F$ 
ON ERilO'Il GOTO 102 70 
C LS:P'liNT CHR$(02) :0PEN"l",1,FS:P'lJNT@1840,"PILE NAME IS:" 

;FS 
2050 POl L•O TO 1680 STEP 80:GOSU8 10520:LINE INP UTil,AS:PitiNT A 
$;:NEXT 
2060 CLOSE:PRINT CHR$(01):COTO 1020 
3000 , •••••••••••••••••••••••••• 
3010 'RECALL PltOH llAH 
3020 W•2 :GOSU8 10320:GOTO 1020 
4000 •••••••••••••••••••••••••••• 

4010 ' !NO PR OCl AK 
4020 PlliiiT CRR$(3 1 )+CKR$(26): K•3:GOSU8 1012 0: PRINT CHR $(30):END 
10000 ••••••••••••• ••••••••••••••• 

10100 ' SUBROUTINES 
10110 'FLAS KH!G MF.SSA G ES 
10120 E$ ( 1 )•" 0NLY I TO 4 PLE.ASE":F.$ ( 2) •"P ILE NOT FOU ND":E.$(3) • "8 
Y! POR NOW" :E$(4) •"TURN PRINTER ON": E. $(5 ) •" I MPR OP ER FILE NAME . " 
10130 PIUNT CKit$(02): FOR X•l TO 2 :Pil i NT@ 17 60 ,"*** "+E.S(K ) +" ***" 
;:FOR Y•1 TO 800 : NEXT 
10140 PlliNT CKit$(25):PliNTl'1760,SPACE$(80);:POR Y•1 TO 500:NEXT: 
NEXT X: PRIMT Clm$(01); : PiliNT@L,"" ; : RETURN 
10200 • •••••••••••••••••••••••••• 

10210 'SAVE TO DISK 
10220 ON !lllO"R COTO 10270 
10230 PlllNT@ 1760, " EIIT!l FILE NAM E: " ; : LINI!INP UT F$ : PRINTl'1760, 
"SAYIJtG PII.! "; 
10240 OPEM "0",1,P$ 
10250 FOil 1.•0 TO 1680 STEP 80:COSUII 10520:PIUIITII,AS:IIEXT 
10260 CLOS! : PiliNT@ I 760,SPACE$ (80) ;:R!TU~N 

10270 IF !llR•Sl TKI!N K•2:COSU! 10120:R!SUK! 620 
10280 IP ElR•52 THEN PlllNT:P'liNT:Pl iNT"PILES NOT OPEII!D WHEN liAS 
IC ENT!ll!D. YOU MUST STA~T PllOCRAK AGAIN.":PRINT"AT 'IRSDOS lt!AD 
Y, !NT!l 'BA S IC FOitMSKKit -P:I '": POR X•l TO IOOO:N EXT:SYST EH 
10290 K•5: GO SU ll 10120:R!SUKE 620 
10300 • •••••••••••••••••••••••••• 

10310 'SCRE I! N TO RAM 
1 0320 Yl•O:U2(1)•94 : 02(3 )•VARP'!li.(S ( 0)): 1P 11•1 THE N U2(7) •- 1 !LS! 

0 2(7) • 0 
10330 D!PU SR 2 •VAR P'!ll. (0 2(0 )) :Vl • USJt 2 (0) :R lTUilN 
10400 , ••••••••••••••••••••••••••••• 
10410 ' EXECUTE SCREEN PRINT 
10420 K•4: GOS U8 10120 
I 04 30 V3•0: DEPOSit 3•VA1l P Til (U 3 ( 0)) : V 3 • USR 3( 0) : C$• I NIC!Y $: lli!TUit N 
10500 ••••••••••••••••••••••••••••• 

10510 ' READ SCI.!EN TO AS TO SAVE Oil LOAD 
10520 Y1•0 :U2 (1)•11 : U2(7)•CVI(CH1l$( L-INT(L/80)*80 ) +CRR$(INT(L/80 
) ) ) : 02(5) •20480:A$•SPACE$ (80) :02 (3)•CVI(CH1l S(P£1!K(VAR Pnt (A$ )+1)) 
+CHil $( PEEIC(VAil PTil (A$) +2))): D!PUSR2•VAil Pnt (U2 ( 0) ) : VI•USR 2 ( 0) : ll !TU 
lN 
12000 • •••••••••••••••••••••• 

12010 'MACHINE t.AitGOAC! USil llOUTIIIES 
12020 DATA -13023,8797,26623,17441,8830,26625,-15 5 83,8955,26627, 
14910,1330,104,-12255,8773,10757,17697,8779,10759 , -15583,89 5 9, 23 
259,26430,-8910,-13990 
12030 DATA 33,1784,-15082,-32450,-45,20486,3342,4 2 96,45 5 9,80,-16 
1 0 3 • - 4 84 8 • 2 0 1 

Scanned by Ira Goldklang - www.trs-BO.com 
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This graph was produced with lesalhan two dozen 
keystrol<n on a TRS-80 Modell with EPSON MX-80 
printer plua GRAFTRAX. 

YOU CAN DO IT TOO WITH AUTOPlOT, the 
sensational automatic curve plotter written in BASIC 
+ fast machine language. 

• Plot functiOrl$ y • f(x), x • f(y), or x • f(v), y • g(v) 
•Piotdma~k~dor~fl~ 
• Unear or ~ic prn«~tation 
• Numeric integration or ditferentialion 
• Automatic ICaling and labelling ol UH 

• 4 dilfltrent print liZH and formats 
• Many more IMiures 

AUTOPl.OT lor TAS-80 
(Model I or Ill with 4811, 1 disk drive) 
on disk with 40 P-oe manual .............. ..... $79.50 
AUTOPlOT lor LNW-80 
< + Hi-An video graphics) ........ ............ .... m.50 
NEW AUTOPl.OT lor CGP·tt5 
Color Graphics Printer .. .... ........ ..... ......... . S&i.50 
CA. residents add 61\b NIH tax 
Phone orderw, VISA and MASTERCARD welcome 

MENLO SYSTEMS 
3790 El Cemlno Reol, Suite 221 

Pelo Alto, CA t431MS, Tel. (4 1 5) 856-0727 

LARGECAPACITYSYSTEMSLARGECAPA 
• n = SMALL & (REO. 32K 2 DISKS) ~ 

= LARGE CAPACITY ~ 
:; Ml PROGRAMS Mill ~ 
~ ON TOOS (A MINI DOSPLUSl ; 
~ ACCOUNTS RECEIVABLE ~ 
~ 5000+ CUSTOMERS ; 
~ 15000+ TRANSACTIONS i: 
O BALANCE FORWAAD 99 TRANSACT COOES n 
IE 30-60·90· 120 AGED STATEMENTS SHOW • 
C 0ATE/1NV• /OESCRIPI AMT IWITH AGEINGI 'W 
; SELECTIVE FINANCE CHARGES & RATES ~ 
• FAST ENTRY POSTING WI AUOJT REPORT -
.. SUB·ACCTS ~, OF CREDIT LIMIT DATE OF ~ 
~ .. LAST PAY'-IENT SALES ANALYSIS SPECIAL 11 
)o 90 DAY ACCOUNTS LABELS -< 
.. .100.00 ~ 
~ Ill 

u GENERAL LEDGER I 
c ~ 

~ 400+ ACCOUNTS ; 
u 5000+ TRANSACTIONS/MONTH o 
:! NO OTHER SYSTEM OFFERS... ~ 
II: t REPORT FlEXIBILITY/CAPACITY • 
c t DEPARTMENT P & L (UP TO 5) 'W 
; t UNLIMITED ACCOI.JIIT CAT AGOAIES ~ 
• t STATEMENTOFCHANGESIASSETSl -= t PERCENT P&L comparison ~ 
II 1 OO"b sales MTD vs YTD II 

:i or net sales QTD vs YTD = 5 or total Exoi1SO.OO MTDvsQTD i 
c TEST SETS S50.00 MANJAI..S s:D.OO • 
~ HOLMAN D-P SERVICE ~ 
~ 2059 WEST L.NXllN 3.00 S&H I 
o OR)VUE. CA 95965 VISA OR MC 111 
11: 91 &533-5992 CO()" n 
~ •CODCCASH CERTiFlED CK MONEY ORDERl t 
.. .-355 .. 
SUSAS.U.I:)Y-'Y:)i1DIIY1SIIii.&.S.AS.U.!2 

TAS-80 MODEL II TAS·80 MODEL 16 

~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 

WE ACCEPT 
CERTIFIED CHECKS, 
CASHIERS CHECKS 

AND MONEY ORDERS. 

Pep up your LINE INPUT 
routine with E-Z LINE INPUT. 

The contents ofovonoble are 

not destroyed 1f LINE INPUT 1s 

termtnoted Immediately All 

o f the EDIT subcommonds 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 

cosse:te for the TRS-80 

Models I & Ill Disk 8os1c 

sy ste ms. Spec •fy RAM 

vers1on when ordering. Send 

check or money order to 

Howard Bowe 

16 Lombardi Ploce 

Amityville. NY 11701 
.-320 

TAS-80 MODEL Ill 

4S·K $1950 l6-K $81 9 
26-1066 26-1062 
WITH 2 DISK RS-232 TAPE VERSION 

(ALL RADIO SHACK EQUIPMENT) 

COLOR DISK DRIVES 

0 · $475 1·2·3 ·1 315 
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TUTORIAL 

Your routines can become efficient. 

Screen Strings 

Don Davidson 
2413 Main Road 
Silver Creek, NY 14136 

S tring variables play an Im­
portant role In almost every 

program. L.eam how your micro 
handles the strings and you can 
make your routines more efficient. 

String Variables 

When a string variable is put 
into a Basic program, the com­
puter's type, name, length and 
address are stored in memory in 
the variable list table just above 
the program. Each string recOI"d 
occupies six bytes in the table 
(Fig. 1). The decimal values in the 

figure are for AS, live bytes long, 
at dec imal memory address 
17143 (247 + 256"66). The values 
lor any variable can be found us· 
ing the VARPTR command. 

Enter the short demonstra· 
tion in Program Listing 1. Line 30 

finds the location of the record 
for AS In the variable list table. 
Line 40 gets the length of the 
string, 50 obtains the address of 
the string and 70 converts this 
address to a decimal number. 

Run the program. Note the ad­
dresses of the string and Its 
variable pointer. The string Is 
located about fourteen by1es 
above the beginning of the pro­
gram. The pointer is about 250 
bytes above that, depending on 
your spacing. 

Edit line 10 to read: 10 AS= 
"ABCOE" and run it again. The 
string length changes to five, as 
you might expect. The string ad· 
dress stays the same, while the 
pointer address Increases by 
two (we used two more bytes in 
the program). 

Enter as a direct statement 
(no line number): POKE VP,3: 
PRINT AS. 

The result is ABC. We changed 
the length of the string by chang­
ing the number stOI"ed in the ad· 
dress found by VARPTR Next, if 

VARPTR RE TUANS TH1 S t.OORESS 

the L.SB (least significant by1e) of 
the string address Is less than 
254, try another direct statement: 
POKE VP + 1, LSB + 2: PRINT A$. 

This adds two to the address 
In the table telling where the 
string Is stored. The result should 
be COE. So, the computer can be 
told the length and address of 
any string by POKEing the values 
into the variable list table. 

One mOI"e point. Change line 
10 again: 10 AS = CHR$(65). 

This time AS= A, but its ad­
dress is the last byte in your 
computer's memory. Any time a 
CHR$ or STRING$ is used in a 
string, Of" when two or mOI"e 
items are combined with a + to 
form a string, the computer as­
sembles it in reserved string 
space in high memory. 

Try: 10 FOR I = 65 TO 69: AS= 
AS+ CHR$(1): NEXT. 

The location of AS will be 20 
by1es below the end of computer 
memory. What is In those last 
twenty bytes besides our 5-byte 
string? We can PEEK them 

I "L~ -G E~J GJ 6~ ~ BEl l 
VA.RIA8l [ ) 

[11 Of S TRING NA ME 

COO£ Cl IS S TRING 

SECOND CMARACT 

f iRST CHARA C T[ 

S TRIHG LENGT~ 

lE AST SIGNIFICA 

MOST SIGNIFIC AN 

R or S TRING NAME 

NT BYTE OF STRING AOORESS 

T B'f TE Of S TMING ADDRESS 

r 

Figure 1 
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1 

The Key Box 

Model I 01' Ill 
16K RAM 
Cassette 01' Disk Basic 

to find out But walt a minute! AS 
already points to the beginning 
of the 20 bytes. It is simpler to 
use a direct statement again: 
POKE VP,20:PRINT AS. 

The result is ABCDEEABCO 
DABCCABBAA. 

Reading from right to left, the 
computer Interpreted CHR$(1), 
put It In memory, then added It 
to the existing AS, which It also 
put In memory. It repeated this 
fOI" five loops, each time using 
the next lower space in the re­
served string area specified by 
the CLEAR nnn statement. In 
this instance, we did not reserve 
any, so the computer set aside 
50 bytes fOI" us. 

Defining a Screen String 

The video screen is memory 
mapped In addresses 15360-
16383: a string can be created in 
screen memory. Make the fol· 
lowing changes in the program 
and run it. 

10 AS • -
l5 POKE VP .11-t: POKE VP + 1,0: POKE 

VP+ 2.150 
80 PRINT AS 

line 10 creates AS in the 
variable list table. line 35 makes 
it64 bytes long, beginning at the 
screen's upper left (0 + 256 • 60 
= 15360 decimal). Now any­
thing on the first line of the video 
screen is AS and Is printed. To 
show this more vividly enter: 
FOR I = 1 TO 15:PRINT AS;:FOR 



J = 1 TO 200:NEXT:NEXT bytes (n1/2 + 1.5 x n), leaving 
As the screen scrolls, what- more than 1800 garbage bytes. 

ever moves up to the first line 

becomes AS. 
Such a string can be made up 

to 255 bytes. It can be put any­
where on the screen as long as 
the whole string Is within the 
limits of video memory. 

Screen Strings for a Text Editor 

To show the method's poten­
tial, consider a Basic text editor. 
Text editors or word processing 
programs, handy for written com­
munication, are very expensive. 
The basis of their operation Is 
represented in this very simpli­
fied routine: 

10 REM 
20 IS •IN KEYS: IF 1$ • '"' THEN 20 
30 REM • TESTS FOR CONTROL 

CHARACTERS HERE 
40 TEXTS • TEXTS + IS 
50 PRINT IS;: GOTO 10 

The program works well until 
It unexpectedly stops. If you 
were not watching the screen 
when It happens, you may lose a 
few words. 

Why? Line <40 works like the 
loop In the demonstration pro­
gram using 20 bytes of memory 
to create a 5 byte string. A 
60-character line uses 1890 

D E M 0 II S T R A T I 0 II 

5 CLS 
11 A$•"AIIC" 
21 T•2tt Paurr • A$• • ASt 

When the reserved string space 
Is full, the computer has to stop, 
sort out extra debris and rear­
range current strings to make 
room for more before resuming 
Its task. 

By establishing a screen 
string for the video line where 
the Input will be, we can delete 
line <40 and get TEXT$ when the 
line Is finished. With this meth· 
od we create only 60 extra bytes 
for a 60 character line-one for 
IS each time a character Is 
entered. You may wonder abOut 
all the limes the program loops 
through line 20 when there is no 
Input The Interpreter reestab­
lishes the address of IS each 
time, even though II does not 
change. Since Its length Is zero, 
no string storage Is used. 

The reduction from 1800 to 60 
bytes is a big improvement, but 
we can go further. A character 
picked up by INKEYS becomes 
IS and Is stored In the next free 
space of the string storage area. 
The computer keeps track of the 
next byte In addresses 16598 
and 16599. With our routine, 
each lime another character Is 
entered the address stored In 
16598 is decremented by one. 

Jl VP• VARPTR(A$ ) : PRINT TAII(T)"ADDR. OF VAR , PTR. a• VP 
u Pain 'LEIICTll or AS•IS" ~za ( VPJ, 
51 LSB-~!K (VP+l): MSII•PEEI (VP+l l 
61 Pltllrr TAII ( T ) 'ADDR . Dr STitiiiC: LSII•' LSII •, MSB•' MSI 
71 DEC• LSB + 25,"11SB:PitiiiT TAll I T) "DECIRAL ADDR, Or STltliiC •' DEC 
tl LIST 11-11 

95' 

Program Listing 1 

5 \ V E ' It E S T 0 It E T H E C 0 II T E II T 5 0 F A 5 C It E E II 

91 'S • IIOST SICIIIFICAift' BYTE OF SCREEN ADDII. 
AS• SCUD STitiiiC IIICLUD&S J SCHEll LiliES + U BYTES or 4TII I.IIIZ 
8$ 11-3)• SAVES ALL IIIJT LAST BYTE OF EACH QUARTU OF Ttl! SCREEN 
P ( l-3 ) • LAST IIYTE or EACH QUARTER or 'nl! SCltiEN 

111 5•61: A$•"": VP•VARP'I'lt(A$) 1 POl! VP,255: POU VP+l 0 1: FOR I•l 

TO 3 : 
POIB VP+l,S: 8$ (I )•A$: S•S+l: P(I)•PEIK(S•l56-l): NEXT: ltiTURN 

lleltore The Screen 

117 'S • LAST BYTE OF EACH QUARTilt or !BE SCitiEN 

111 Ct.S: S•l5Ht: FOR 1•1 TO 3 : Pltllrr 8$ 11 ) p S•S+l56: POKE S , P (l) : 
IF 1 <3 Plt.INT: IIIXT Cl.SE NEIT: UTURN 

lt5 ' 

Program Listing 2 

.. SH L151 o/ Advwti .. r• on Po~ 4S I 

NO BREAKS 
SLAVE DRIVERCI KEEPS YOUR PRINTER WORKING 
WHILE YOU AND YOUR COMPUTER DO MORE 
IMPORT ANT J{)IS •.• 

~~·~, 
• • 

• ~~~~~R ... 

~~, 
COMPUTERS ARE FAST •• • PRINTERS ARE SLOW. That 's a 
problem more people are realizing every day as they wilit for 
the slow pr inter to finish before they can use the fast 
computer ilgain. Technology has come to the rescue by 
designing iln electronic device thilt takes the output of the 
fast computer fast and feeds it to the slow printer slowly , as 
the printer needs it. It's called a printer buffer. 

SlAVE DRIVERC is an inexpensive, universal printer buffer. 
It can be used with all populiir micro-computers that have il 
Centronics parallel port to the pri nter. SLAVE DRIVERC 
receives information from the computer at up to <4000 
characters per second and holds it until your printer can 
handle it . Your SLAVE DRIVERC is controlled by a custom LSI 
and uses standard centronics signals. 

60 SECOND INST ALLA liON 
SlAVE DRIVERC is designed to be plugged direc1ly into the 
input port of the Epson ;md other simi lar prin1ers. It is 
powered by the printer or an AC adapter. Other centronics 
compatible printers can be il1tilched using the adapter ciible. 
Installation can be completed in less than 60 seconds. Just 
plug it in. SLAVE DRIVERC takes up litt le space; about the 
size of a paper back book. Such a little fellow for such il big 
job! 

EASY USE AND FLEXIBILITY 
SLAVE DRIVERC is completely transparent to the user , no 
milchine liinguage progrotmming to learn, no control codes 
to send, no programs to chotnge. The buffer-fu ll light and the 
reset switch give full flexibility of operottion. list your 
program to SLAVE DRIVERC, return to programming while 
the listing prints. Dump aline of data to SLAVE DRIVERC and 
compute the next record whi le the d;~ta prints. Send 
complete reports to SlAVE DRIVERC, make disc back-ups, 
even turn off the computer and go home. SLAVE DRIVERC 
oversees the printer until all the work is done. ' 

JUDGE FOR YOURSElf 
Each SLAVE DRIVERC comes complete with interface cable, 
power supply, instruction manual, JO-day money-back 
guarantee otnd limited one year warr01nty. To order send 4 
your check or money order to the 01ddress below: S189.95 for 4 
the exp01ndable 8K model (holds 01pproximately 01 4-page 
letter); S289.95 for the 64K model (holds a 32-page double­
spaced report). Please include S3.50 for shipping. Visa and 
MasterCard users may phone 703/228-5800 to hasten your 
nrder. (VA residents please add 4% sales tax) 

IN STOCK ~ND AVAILABLE NOW 

fill "'OIMICIIOI'IJBII ..-360 

tar Route 2 *Wytheville, VA 2082 BJ 
703/128-5800 ~ 

\... ,J 

--- ----
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E N 
MX-80 AND MX-100 

OWNERS 
XPLUS™ GIVES YOU 

CONTROL OF YOUR PRINTOUT 
• SELECT CONDENSED, BOLD, OR WIDE 

PRINT INSTANTLY USING THE PRINTER 
PANEL BUTIONS. (NO COMPUTER CONTROL COO£S REOUIREO) 

• ACTIVATE PERF-SKIP AND LEFT MARGIN 
INDENT TO AUTOMATICAUY FORMAT YOUR 
PRINTOUT INTO NEAT PAGES THAT CAN BE 
PUNCHED AND BOUND. 

MXPLUS"' INSTALLS IN MINUTES, NO SOLDERING! 
MXPLUS IS A PLUG-IN MODULE FOR ALL EPSON MX-80/100 
PRINTERS AND IS COMPATIBLE WITH ALL INTERFACE BOARDS. 
MXPLUS HAS A 1 YEAR WARRANlY 

ORDER TODAY 
OftOERS CALL 24 HR 800 835·2246rU I 
IHFORIUTION CALL 213-969·2250 

DRESSELHAUS COMPUTER PRODUCTS 
BOX 929 
AZUSA. CALIFORNIA 91702 

ONLY 

S49.95 
POSTPAID CAlif ADO b' 

SAMf OA! SH,,P,hG 
WITH MIJVISA 

~---"' 
11...-. ..:.1 !&I 

BASF&tO&A 
DISK DRIVES 

lleulllliiMIMIIIo IMW Mllil perforiiiOIICI, 40 lrKk. 12M Sec T·T, $$, SD., DD. 
Co..,.tiltle with TRS-10" MOD l. lll•nd color,,,. Heath 11!1 co•pwter. 

BARE DRIVE ....... . .. . . .. . ....... .... .. . $124.95 
2 ·DRIVE CABLE ... ..... • .............. .... .. 21.00 
4-DRIVE CABLE . ... ... .•... • .... .... • . . .... . 32.00 
TECH MANUAL ........... ...... . .. .• . .... . . 10.00 

!Sold only wllh drtvel 

POWER SUPPLIES 

DUAL PiS WiCASE . . ........ .. . ... . . ......... 74.95 
DUAL PiS !BAREl ......... • ............... ... 59.95 
SINGLE PiS WiCASE ........... . . .. . . ... • ..... 44.95 
SINGLE PIS !BAREl . ........ .. . .. . ... .. . . . . .. 34.95 
Co,.s finished in bl•ck wrtnkle. Color options IVIiloblo, odd $2.00. Specify 
color: hn. Blwe. Green. Silver. 

hr111s: 
Alltll% VisafMC. COD. M.O. cullior's check. porson•l chocks delay sllitlmenl. 

Stllll to: COMPUTER PERIPHERAL RESOURCES 
(C.P.R.I 

P. 0. BOX 834. OAK HARBOR. WA 91271 
Of PIIDNE 12061679·4797. ORDER NUMBER 

All shipping UPS ground. western stilts add $4.00. 111i!lwes1 and 1111 olld 
$8.00. Washington residents •dd 6% s•les tu. 
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IS Is used to compare to con­
trol codes and take proper ac­
tion, or to print It on the screen. 
The current IS then becomes 
garbage. If only we could use 
the same location to store IS for 
the whole line. 

After the string location Is es­
tablished and the program Is 
ready for a line of Input, get the 
contents of the least significant 
byte of the string storage ad­
dress with M • PEEK(18!588). 
Then change line 10 In our sim­
plified routine to 10 POKE 
16598,M. 

This will cause the same ad­
dress to be used each time. Ex· 
cept for the rare Instance where 
the first letter of aline Is the lut 
available byte of string storage, 
there Is no pause during entry u 
there is no change In total string 
storage until the line Is finished. 
This routine Is also faster than 

18319, PRINT 0 1023, " " to 
scroll the screen. Then redeter· 
mine the cursor location. This 
prevents the screen from scroll· 
lng during Input. Scrolling would 
move your Input out of the 
screen string location. 

To further reduce time-con· 
sumlng string manipulation, ex· 
change pointers Instead of 
strings when moving lines. 

By now, your mind Is probably 
running away with Ideas for In· 
eluding this method In some of 
your own programs. Here are a 
few short applications you may 
find useful. 

SaYing a Screen Display 

Sometimes it is convenient 10 
save the contents of a screen 
display for recall later In a pr~ 
gram. In Listing 2, line 100 Is a 
one line subroutine to save the 
screen. Line 110 Is another one-

the original, since no string con- liner to restore lt. 
catenation takes place during 
Input. Subroutine lor String Input 

Another problem with Basic You have a full well-formatted 
word processors crops up when 
they reach their specified line 
length In the middle of a word. 
The slight delay while shifting a 
word to the next line sometimes 
causes the loss of one or two let· 
tars. This Is resolved by writing a 
short machine-language sub­
routine into the input rout ine so 
characters typed beyond the 
line length get a short beep from 
the amplifier. Input continues 
uninterrupted until a space Is 
typed. The last word Is shifted to 
the next line. 

To make or revise your own 
word processor, use these hints 
on screen strings. 

First, establish the screen 
string. POKE the desired line 
length plus twenty Into the 
VARPTR to allow for overrun at 
the end of the line. Print the line 
number If desired. Then PEEK 
locations 16418 and 16417 for 
the current cursor location. 
Transfer these to the address of 
the screen string In the variable 
list table (In VARPTR + 1 and 
VARPTR + 2). The screen string 
will start at the cursor location. 
An Input routine similar to the 
one In Program Listing 3 (linea 
220-280) Is used. 

Be sure to have your program 
check the cursor location for 
each line. If It Is greater than 

screen. You need an input from 
the keyboard. But when you 
press enter at the end of the In· 
put, It erases the next line on the 
screen. Or someone uses a com· 
ma or colon In their Input; the 
computer only takes part of the 
Input and prints ?Extra Ignored 
on the next line. The unemo­
tional computer can Ignore this, 
but It ruined your nice display. 
Listing 3 lists the essentials of a 
subroutine to prevent this prob­
lem. Now, in programs for things 
like data management requiring 
a lot of Input, the program will 
not hang In the middle of a line. 

Saving Disk 
Dnctortes In an Array 

Program Listing 4 gives a rou· 
tine for putting disk directories 
Into a string array for NEWDOS 
or other systems allowing DOS 
commands from Basic. It is 
handy for making an Index of 
your programs. 

A Block of Scnen Strtnp 

Program Listing 5 is a short 
routine for creating a block of 
screen strings. Ita uM can save 
a portion of the screen, compare 
current screen graphics with the 
originals, or output selected 
linea or line segments to a 
printer.• 



ISPECT ACULAR GAMES! 
For TRS 80 

COLOR COMPUTER 

$21.95 *lj. 
E•ch ~ 

If not •••llabla •t your loc•l da•l•r ••k why not •nd 

Call Toll Free 800-426-1830 ~ RAINBOW 
1 : 00-4 : 00 Mon.-Fri.) CPT.,tCArt()lle 

au. L/A 
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ReformaTTer conversion software lets 
you read and write DEC RT-11 single 
densi ty 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 

Wi th ReformaTTer, you have: 
• Automatic file conversion between 

Model II and DEC RT-1 1 single 
density diskettes. 

• Complete DEC file reorganization 
and maintenance facilit ies. 

• 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 
CPIM - DEC 

TRSDOS version runs on one drive. 
CP/M version requires two. 

Other Model II versions of Refor­
maTTer conversion software include: 

TRSDOS .. CP/M 
TRSDOS - IBM • 

CP/M .. IBM 
Order ReformaTTer today at $249 

each version. 

(415) 324-9114 
TWX: 910-370-7457 

467 Ham1lton Ave., Suite 2. Palo Alto, CA 94301 

~----------------------, 1 Please send complete Informat ion on the follow-1 
I I 
1ing vers ions of ReformaTTer I 
I I 
I I 
1 Please send ReformaTTer 0 TRS DOS- DEC: 
I 0 CP/M-DEC. 1 
:My chec k for S249 (plus SS shipping. Cal res.l 
I add 6 '1•"'· sales tax). : 
: 0 Charge to my 0 Visa 0 MasterCard. 1 

: • exp. date __ _ 

I S ignature 
I 
1 Name 
I 
1Company 

: Street -------------­

:City 

:State Zip _______ _ 
1 Mall to MlcroTech Exports. Inc. 

I 

L.!!~'!a~~~!v!·.:..-~~~~~~!!!,3,!!!...1 
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S U 8 R 0 U T I N E f 0 R S T R I N G I N P U T 

( Var i a blee L ' s to be aupplied by the c a lling p r oqr .. ) 

197 ' L • IIAl . LENGTH OF INPUT STRING 
S • SCRE EN LOC. ( I TO 1123 ) 
SC• SCREEN ADDRESS OF S 
SL• LEAST SIGNIF ICANT BYTE OF SC 
511• IIOST SIGNIFICANT BYTE OP SC 
K • COUNT OF STR.I NG LENGTH 

199 ' II • ADDRESS STORING LS8 OF NEXT AVAILABLE SCREEN STOR. ADDR. 
IIC• CONTENTS OF II 
A$• SCREEN STRING 
BS•INPUT STRING R&TURNED TO THE PROGRAII 

211 K• l: A$•"" : 11•16598: V•VAAPTR( A$) : SC•S+1 5361: SII•INT(SC/ 256 ) : 
SL•SC- Sit*256: POKE V,L: POICE V+l,SL: P0Jt&V+2,SM 

211 FOR I•S TO S+L•1: PRINT@! , CHR$ ( 14 ) 11 NEXT: PRINT@So~: IIC•PEEK ( II ) 
221 POKE II , IIC 
231 IS• INKEY$: ! PI$• "" OR IS•CHR$ (18) OR IS•CHR$ ( 26 ) OR IS•CHR$ ( 27 ) 

THEN 231 ELSE IF IS•CHR$ ( 13) THEN 8$•LEFT$ ( A$ , K) : RETURN 
241 IF IS•CHR$ ( 8 ) OR ISoCHR$ ( 2 4 ) THEN 1•1· 1 ELSE K•K+1 
251 IP I<L PRINT I$1: GOTO 221 
261 If k•L PRINT CHR$ ( 15 ) !$:: GOTO 221 ELSE 221 
2 95 

Program Listing 3 

L 0 A D D I R £ C T 0 R I E S I N T 0 A S T R I N G A R R A Y 

297 ' B$ ARRAY SAVES ENTRIES 
A$• SCREEN STRING 
E$• DI Sk I. D. 
I • ENTRY COU NT ER 
SL• LEAST SIGN . BYTE OF SCREEN ADDR. 
SM• IIOST SIGN. BYTE OF SCREEN AllOR. 
l • GETS LENGTH OF ENTRY 

311 CLEAR U ll : CLS: DI M B$(311) 1 A$•"" : V•VARPTR(A$) : POKE V,ll: 1•·1 
311 PJUNT• ( t F NO MORE DISKS TO BE ListED, ENTER ' NON£'.) • , 

!NPUT" ENTER I.D. NO. OP DISK WHICH YOU HAVE I NSERTED" 1E$ 
321 IF £$• " NONE " THEN 371 ELSE SL• lt8: SM•68: CliO "DIR" 
331 I•l+1: SL•SL+21: IF (SL+ 4 ) / 64• I NT((SL+4 ) / 6 4 ) THEN SL•SL+ 4 
HI IF SL>255 THEN SL• SL-256: SII•SII+l 
351 POKE V+1,SL: POKE V+2,SM: K•INSTR (A$ ," " ) : IF K•l THEN 1•!·1: GOTO 311 
361 8$ ( I)•LEFT$( A$ , 1·l)+STRI NG$(H·K,32) +E$: GOTO 331 
371 R£11 • 8$ ARRAY NOW CONTAINS THE DIRECTORY ENTRIES • 
381 RDI • PUT SORT ROUTINE HERE • 

395 

Program Listing 4 

C R E A T E A B L 0 C K 0 F S C R E E N S T R I N G S 

397 ' S • SCREEN LOCATION OF 1ST STRING (I TO 1123 ) 
L • LENGTH OF STRINGS 
N • NUIIBER OF STRINGS 

411 Dill A$ ( N· 1 ) 1 SC•S+I5296: SM• I NT ( SC/ 256 ) : SL•SC·SM" 256 
U l FOR I• I TO N•l : A$(! ) • " ": V•VARPTR (A$ ( 1 ) ): 

SL•SL+6 4 : IPSL>2 55 THEN SL•SL- 256: SII•SII+1 
421 POKE V,L: POKE V+1 , SL: POKE V+2,SII : NEXT : RETURN 

~9~ I a a a a a a a a a a a a a a a a a a a a a a a a a a a a a 

End of Routlnea for articl e 
Followin9 are Tea t s t o check out SCREEN STRINe Routines 

711 ' • • • • TEST FOR SAVE • RESTORE SCREEN ROUTI NE • • • • 

71 1 CLEARI 211: CLS: 5•15423 
Fill The Sc r een 

7 21 FOR I • 65 TO 81: PRINT STRING$ ( 63,I ) :: POKE S,I: S •S+6 4 : 
IF !<81 PRINT: NEXT ELSE NEXT 

725 GOSUB 111: S•459: FOR !•I TO 311: NEXT 
731 FOR !•I TO 2: PRINT@ 1" 6HS,STRING$ ( 41 , 32) 11 NEXT 
HI PRINT@ 529 , " PRESS ENTER TO CLEAR SCREEN " 11 INPUT£ 

Restore The Screen 
751 CLS: PRINT@ 529, " PRESS ENTER TO RESTORE SCREEN " 1 : INPUTE 
76 1 GOSUB 111 
77 1 FOR !•I TO 411: NEXT: PR1NT@384,:CHR$ ( 2ft) ::PRINT@3 84 ,:: END 
795 1

• • • • • • TEST P'OR STRINe INPUT • • • • • • • 
811 CLEAR 511: CLS: P•512 
815 PRINTfP,CHR$ ( 31 ) 1 
811 INPUT" ! NPUT SCREEN LOCATION ( 512 TO 1III) "1S 
821 I NPUT"KAX. LENGTH OF INPUT STRING " 1L 
822 IF S+L+7 >1123 PRINT "RUNS OFF 80TTCJI Of SCREEN." : GOTO 811 
825 PRINT@P,CHR$(31 ) 1 
831 PJUPlf@IS, • tNPUTl • 1: 5•5+7: COSUB 211 
841 PRINT CHR$(15) :: N•N+I: PRINT@ N*U, " 8$•"CHR$ ( 34) 8$:CHR$ ( H ) 11 GOT081 5 
851 END 
BH R£11 TO TEST DISK DIRECTORY ROOTINE, ADD LINE 391 FOR J•l TO I: 1 8$ (J 
) , : NEXT: END 

89S 1 
• • • • T £ S T P 0 R 8 L 0 C It 0 F S T R I N C S • • • • 

911 CLEAR1111: CLS:lNPU'I'" LOCATION OF 1ST STRING ( I TO 1123 ) " : S 
911 INPUT" LENGTH OF STRINGS" 1L 
921 INPu T • Ntm8 £R OF STiliNCS• ;s 
925 DIIIB$ ( N) : CLS: PORI•65T078: FORJ•tT063STEP4: PRIIITUSING"tl l " 1J 1CHRS ( I ) 1 :NE 
XT;NEXT 
927 INPU'l"" PRESS ENTER TO PRINT BLOCk OF STRINGS" 1 Z 
931 GOSU8U I:FORI•ITON-1:8$ (1)•A$(I ) : NEXT 
H I CLS:F0Rl•ITON·1:PRINTB$(!) 1NEXT 

Program Listing 5 

S canned by Ira Goldklang - www trs-80 com 
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Announcing STOCKVUE 
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, calcu lations 
of dividends, interest (margined trades), trade commissions (based 
on user's choice of full-service or discount broker), and exact open­
ing cost according to SEC rules on margin requ irements. 

You provide information related to the opening trade plus a couple of 
hypothetical figures: a future date for closing the position and a likely 
price for the stock on that date. The program quickly posts all the 
details and the bottom line- net return on investment. 

Then other variations are easy to consider, just by moving to the in­
put variable of your choice and changing it. STOCKVUE Instantly 
recalculates and displays the new answer-like VISICALC! 

Versions available: IBM PC, TRS-80 Ill, CP/M. Price $129.95, tax­
deductable. VISA and MasterCard welcome. 

Other programs avai lable from Star Value Software: OPTIONVUE­
for trading option spreads, straddles, and combinations; OPVALU­
for assessing the fair market value of call and put options. 

Call or write for more information: 

®lr&OO W&[LM~ @@[?Lf'W&OO~ 
12218 Scribe Drive, Aust in, TX 78759 

Phone 512/837-5498 .-346 

PACKER Mac hone language ptogram !hal ed1IS all or parr 
ot your Bas1c program 10 run tasrer save memory. or 
ease ed11ong The 5 op110ns 1nclude UNPACK- unpacks 
mull1ple slalemenl lines 1n1o s1ngle slalemenrs 
maon1a1nong log1c onserrs spaces and renumbers lines 
SHOAT - deleres unnecessary words spaces and REM 
sraremenrs PACK- packs lines 1n1o maxtmum mull1ple 
sraremenl lines 1nclud1ng all branches MOVE-moves 
tone or blocks ollrnes 10 any new locaroon on program On 
2 cassenes tor 16K. 32K & 48K 
For TAS-80 Mod I or Ill Level II or 01sk Bas1c ... S29 95 
SYSTEM TAPE DUPLICATOR Copy your SYSTEM formal 
rapes Includes veroly rourones The Model Ill vers1on 
allows use or bolh 500 and 1500 baud cassenes speeds 
For TAS-80 IJOdell or Ill Levell! . 51595 
CASSETT E L.t.BEL MAKER A m1n1 word processor l o prml 
cassene labels on a line pronler Includes 50 peel - and -
SliCk labels on lr acror teed paper 
For TA·BO Model I ol Ill Level II & Pronler S 17 95 
PAIN I 10 LPRINT TO PRINT Ed1ts your 8as1c program 1n 
seconds 10 change all Prrnrs 10 LPronls (except Pronr@ or 
Pronr• ) or LPronrs 10 Pronrs Save ed11ed vers1on 
For TR-80 Modei I or Ill Level II St 2 95 
FAST SORT ROUTINES tor use w11h RadiO Shack s 
Accounrs Rece1vable Inventory Conlrol I and 01sk 
Ma11ing L1s1 Syslems tor Model I Level II Sons on 
SECONDS' You II be amazed at I he 11me I hey can save 
Supplied on dala d1skene w1lh comptere mstruC11ons 
FAST SORT tor Accounls Rece1vable . St9 95 
FAST SORT tor lnvenlory Conl rol l St9 95 
FAST SORT tor D1sk Ma1ling Ltsl tspec1ly dala d1ske11e of 

cassene tor 1 drove sysreml S14 95 
ALL THREE ROUTINES $44 95 
Proces subrec· 10 change w1lh0ul no11ce Call or wrole tor a 
complele calalog Dealer onqu111es 1nv1led VISA and 
Maslerchargr accep\ed Fore1gn order 1n US curoency 
only Kansas res1dents add 3'c sales lax 
On-line caralog 1n Wrch11a FORUM-SO 316-682-2 t 13 
Or call our 2• hour phone 13161 683-48 11 or wro lr 

CO TT AGE SOF TWARE .-187 
614 N HARDING 

WICHITA KANSAS 67208 
I AS-80

1 
MIS a lr a demark ol I andy Corpora lion 

0 
TIRED OF NO DISK SOFTWARE? TR8-80 

Flexplus 
Compatible 

Software 
Sl~uth Ots.as.wm~r A Pt"ogra m whteh 
alk>ws user to e-•am1n~ moct1fy and d15 
aue-mbte- ObJt'('t program fil~ on d 'sk or '" 
m~mory on 6809 ! ystf'ms W 1ll conve-rt an 
obtKt filf' '" RAM to a tf'•t fi~ on dr.sk 

Tabularase fEI«tronte .spr~ad sh~~t) . Th~.s~ 
programs t'NttMe th~ u~r to g~n~rar~ and 
matn1atn tabular computatiOn sd'l~m~s pro 
vtdtng a s.mple- u~r Jnt~rfK~ and soDt'lrst r 
catt"d ~ · ~ration 

A..EXPLOS DOS 
fl.fJtPlUS tS d poWf'rlul ~Hy to-uw dr~ op!'fltii''Q s~em Sppcttal A,.ssoc~t~s has ~pte-d 
TSC s flf.X to th~ ~st OOS c~ comc:wtJbM' ~' RadJO Sh~ ~,~ lor u w on thr 
Cdor Computt-r [tt'T\If"'ttl f' thf' MoPd for RadtO ~k s TRS DOS ~.~w Ft.f.XPlOS ..,th 

E d tt Of' Auf'mblotf and ~ thf' OQbOns ol e fu61 flngf' ol W hbf's F\LX:Pl.US ~.J on thf' J2K 
R~JO Sn.ck dlsA S')SlPm .W. 64K rneomorv chrps Wttt'll Hrgh Rnolutton muttr s.crppn fcxm.r: t"­
suppotU • 24 h~ b-. ~ I c haractrr dr~ AJso rnch.tdfod •~ spp< .. l ~Mn<Pf"nf'nts to RadtO 
sn.ck s Dr"' S~Pm ~n )-ou ar~ runntng FlE.X .,,, ~ng~ 01 OOub4P )ld~ ~ng~ Of OOu~ 
cte-n slf't )~ 40 • ncl 80 tr.ck on~ 

Adwntage.s of Fl£XPLUS •~: 
• Best pric~ anywhe~ 
• Easy start-up - just~ " RUN FLEX•" 
• Allows you to ~ RS compatible disk files from Fl£XPLUS 
• All FLEX compatible softwa~ ...;u Nn rncludong INTERRUPT 

DRIVEN SOFTWARE 

TOLL FREE 
ORDERS ONLY 

Cross Au~mb~r - A ~ of modu~s fOt 
680011 . 680~ . 6802. 80801~ and z 80 
m tCT'O prOCH$0t"'S wtuch wtll ~a~ ttot~ u~r 

to conve-rt a mast~ a.s.wmbfv modu~ t o 
aswmb~ como for any of th~ above- m l("ros 

• NO HARDWARE MODIF1CATIONS NEEDED 
• Wai'Tlln!y ..,;u not ~ voided - no ~ to o~ comput~r 
• Wid~ range of available solt\Oia~ 

800-426-1830 
f:XCf:PT WA, HI. AK 

SPECTRAL 
ASSOCIATES 
145 Harvard Ave. 

PASCA L 

Tacoma, Waahlngton 98466 
(206) 565-8483 

WRITE FOR COMPLETE 
CATALOG 

ADD J"T. FOR SHIPPING NO COD 

VIS'- OR r-\'-STERCH'-RGE '-CCEPTED 

D 
.-SH List of Adv!frt•sers on Page 451 

• Requi~s Superctlarg~r board 
• 5149.95 for F1.£XPLUS. Editor/As~bler and Superchargt-r 

A V AllABlE ON DISK: 
• Editor Ass~mbl~r 
• Su~r Monitor 
• Color T~xt Star Word 
Proc~ssor 

• Sound Sourc~ 
• Compuvoic~ 

Call or wrn~ us for pnce- tn fOtm aho n 
and for a compfe-te- list o f F~11 pk..is 

Compahb~ Software-

SUPERCHARGER • Allow machin~ languag~ acc~ss 
to all 64K RAM in a S~ri~s E PC board. 
No hardwar~ mods. S39.95 
DISK BASED EDITOR/ASSEMBLER . MACROS. 
CONDITIONAL ASSEMBLY · will work with Super­
charg~r . S49.95 

FANTASTIC BARGAIN 
FLEXPLUS. Editor/Ass~mbl~r and Su~rcharger 

All FOR ONLY $149.95 
... 119 

D 
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TUTORIAL 

How they work for Fortran and Basic. 

Boolean Logic Operators 

John Crew 
1106 Karin Drive 
Normal, IL 61761 

The level II Basic reference 
manual mentions only brief· 

ly that numeric variables (in· 
teger, single precision and dou­
ble precision) can be used like 
logical Fortran variables and 
how If ... Then statements work. I 

shall deal with the more under­
standable Fortran logical vari· 
abies before proceeding to their 
level II Basic equivalent. Ref· 
erences to Fortran apply spe­
cifically to WATFIV-S, although 
they are true for most versions. 

A Logical variable can receive 
two different values (represent· 
ing true and false) because of 
some logical operation. Figure 1 

gives examples of Logical vari· 
able assignment statements in 
Fortran and their Level II Basic 

C THIS PROGRAM READS STUDENT ID NUMBERS AND TEST SCORES 
C (WHICH RANGE 0 TO 100\ AND PRINTS AN AVERAGE SCORE FOR 
C EACH STUDENT. A NEGATIVE ID NUMBER IS USED TO INDICATE 
C THE END OF THE DATA. 
c 

REAL INDAVG 
INTEGER IDNUM. SCORES(5). I, SUM 
LOGICAl FINISH 

5 READ 10, IDNUM. SCORES 
10 FORMAT (16 . 5(1X.13)) 

FINISH : (IDNUM .LT. 0.0) 
IF (FINISH) GO TO 40 
SUM=O 
00201 = 1. 5 

SUM • SUM + SCORES(I) 
20 CONTINUE 

INDAVG = FLOAT(SUM) /5.0 
PRINT 30, IDNUM. SCORES. INDAVG 

30 FORMAT (' ','STUDENT NUMBER: ',16,' FIVE TEST SCORES', 
+ ': ·. 5(1X,I3)." AVERAGE OF THESE TEST SCORES: ·, 
+ F32) 

GOT05 
40 STOP 

END 

Program Listing 1. Sample Fortran program. 
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equivalents. 
An assigned logical variable 

can replace a logical expression 
(see Fig. 2). Program Ustings 1 
and 2 demonstrate logical vari· 
abies. In both sample programs 
the variable name Finish replaces 
a logical expression after the 
keyword If. If the variable Finish 
contains a value representing 
false, the program will skip the 
rest of the If... Then statement. 

The sample Basic program is 
like a Fortran program, but with 
minor differences. Fortran pro­
grams must define any variables 
in the first non-comment pro· 

The Key Box 

Basic level II 
Models I or Ill 

gram lines. logical variables 
must have their own definition 
statements. Read and Print 
statements usually have an ac­
companying Format list. The pe­
culiar default rule assigns a type 
to each undefined variable so that 
it is best to define all variables. 

A Logical variable separates 
the evaluat ion of some logical 
expression from the lf ... Then 
statement or statements where 
it would normally appear. You 
might wish to set a flag for later, 
or to test the same condition in 
several places in your program. 
Evaluate the common condition 
in a subroutine and store the 
result in a logical variable, sav­
ing typing and memory space. 

level II Basic returns a - 1 for 
a true logical expression and 0 
tor a false one. In an lf...Then 
statement, when the computer 
reaches the end of the logical ex· 

Legal assignment of a Value to a LOGICAL Varioble 

LEVEL II BASIC FORTRAN 

eQuivalent to p. = - 1 

0! = 0 
R% = (NOT PJ) OR (Pt AND 0 !) 

P = .TRUE. 
0 = .FALSE. 

A = (.NOT. P) .OR. (P .AND. 0 ) 
P, 0 . and R are LOGICAL var~ables 

Fig. 1. Legal assignment of a value to a Logical variable. 



BUY DIRECT 
AT DISCOUNT PRICES 

It's simple • • • • 

N Ew.l Rad~a~:a~r~v!:S-80 $2087 
Model I & Ill. . .from 

TRS-80 Color Computer 

BUY 
DIRECT 

TRS-80 Model II 
Computer 

.~.~~. 
PRICED 
FROM s2ee ~:~~s2eee 

TRS-80 Model Ill 
Computer 

r·t·1~ /~~iii~ BUY 
DIRECT 

~ 

PRICED s~~~ 
FROM W iii iii 

Smith Corona TP-1 
Daisy Wheel Printer 

BUY 
DIRECT 

TRS-80 Model 16 

BUY 
DIRECT 

Com put~ 

FRANKLIN 
ACE 1000 

--------it--------1 

)llATARI 
------~~-------!579 (::commodore 

PRICED i * 
FROM CALL FOR PRICES 

All TRS-80'S ARE PURE RADIO SHACK EQUIPMENT 

1-800-841-0860 
Write for our Consumer Discount Price List 

Micro Management Systems, Inc. 
PARCEL DIVISION - DEPT NO. 4 

2803 THOMASVILLE ROAD EAST 
CAIRO, GEORGIA 31728 

912-377-7120 

...- SH List of Advttrti .. rs on P11ge 45 1 

u/~~~~~~~~~· 
BUYING DIRECT-MAIL 

QUESTIONS & ANSWERS 

Why Purchase A Computer By Dlred-Mall? 
When buying a name-brand product - price is usually 
the main reason. The product is the same quality no 
matter where you buy. 
Do I Really Save Money - If I Need Help? 
When you buy by direct-mail the firm has geared its 
operation to sell at low prices. The savings wiU give 
you additional money to buy the extras you may need. 
Automakers don't teach you how to drive a car- we 
don't teach you how to use a computer. We do sell you 
a name-brand computer at low, low prices. Buy the 
computer and software you want, then you can learn to 
do-it-yourself and consult a professional only when ad­
ditional help is required. 
What About The Warranty On My Equipment! 
If you purchase your computer equipment from a 
direct-mail firm - make sure the firm is an authorized 
dealer. Beware of firms selling modified or altered 
name-brand products as the manufacturer's warranty 
may no longer apply. Micro Management Systems 
sells only original factory-pure name-brand products 
covered by the manufacturer's warranty. Write us for 
a free copy of the warranty on any product we sell. 
Which Dlred-Mall Company Should I Buy From? 
Micro Management Systems- Cairo, Georgia. We sell 
name-brand products. We offer low, low prices. We 
have a large inventory to assure prompt delivery. Our 
obligation to you ..... QUALITY PRODUcr - PRICE 
-HONESTY- RELIABLE . 
Who Is Micro Management Systems? 
Micro Management Systems has been selling com­
puter equipment to the consumer on a direct-mail basis 
since 1978. Since that time thousands of consumers 
have purchased from us. We are HONEST and 
RELIABLE. If you plan to purchase by direct-mail 
you owe it to yourself to call us. We offer quality name­
brand products, low prices, prompt delivery, toll free 
phones for quotes and orders, references, convenient 
ordering. All products we sell are factory-pure and 
backed by reliable name-brand manufacturers. 

WE SELL AMERICA - Call us l-800-841--al60 
Write for our CONSUMER DISCOUNT PRICE LIST. 

!~~.!:~~~~~ FRIIIIICLIII 
COLOR COMPUTtR ACE COMPUTER 

Priced Front. .. ... '219 CALL FOR PRICE 
~----------------~ MODEL Ill TRS-10 

Priced From ....• . '599 

MODEL II TRS-10 
Priced From .. . .. '2199 

MODEll& TJS.IO 
Priced From . . •. . '4091 

JI~ATARI 
(1: cornrnodore 

~~~ .MITH·CDRDNA 

1-800-841-0860 
Micro Mana1ement Svstems, Inc. .. ucrl DIVIsiOtl • •" ..o. 4 A 

2103 THOMASVILLE ROAD EAST 
CAIRO, GEORGIA 31721 

912-377-7120 
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POCKET ~ 
COMPUTER ~ 
o>j ~WSLETTER 

A NEWSLETTER FOR POCKET COMPUTER USERS 
This timely , comp~ct publiution provides up to the minute 
informuion on po<;ket computers, including models such ~s 
the R~dio Sh~ck TRS-80 PC-1 ~nd PC-2, Shup Elettronic's 
PC-1500 and PC-1211, ~nd others as they ~re ~nnounced. Sub· 
scribe now to receive~ v~luable bonus ~bsolutely FREE! 
• Up to the Minute News • Product & Equipment Reviews 
• lmporunt Oper~tina Tips • Practiul Proar~s • More 
By Subscription Only: for a c~end~r year period (I anuuy -
December). You get all issues published to date for the clllen­
du year in which you subscribe, u the time you subscribe. 

MC!VISA Phone Subscriptions: (203) 888-1946 

0 I em interested. Please send me more information. I have a: 
0 Radio Shack PC-2 0 Sharp PC-1500 0 ....... . . 

0 1982 Regular Subscriber (Issues 11 - 201. $30.00 in U.S. 
lU.S. $36.00 to Canada. U.S. $45.00 elsewhere.) 

0 1982183 Subscriber (Issues 11 - 30). $60.00 in U.S. 
(U.S. $72.00 to Canada. U.S. $90.00 e'-wherw.l 

0 1983 Regular Subscriber (Issues 21 - 301. $36.00 in U.S. 
(U .S. $42.00 to Canada. U.S. $50.00 el-"erw.l 

Orders must be accompanied by payment in full. We do not 
issue involats for the POCKET COMPUTER NEWSLETTER. 

Thank you for your rwmittanc;e. 

Name: _______________________________ _ 

~r: ____ ___ _ ________________________ _ 

City: ---- - ---------- State: _ _ Zip: ------­

MC/VISA ~: - -------------- Expires: --------

Signature : --- - ------------- ---------- - - -

POCKET COMPUTER NEWSLETTER 
P.O. Box 232, Seymour, CT 06483 

FREE 
EASY 
CALC 

UPGRADE 
Instant Software announces a new version of 
Easy Calc! 

For all the customers who have the old version of Easy 
Calc, Instant Software would like to make a free up­
grade to improve the quality of the program. If you 
have a copy of Easy Calc which is not version 2.7, 
please send the original disk back to Instant Software 
and they will upgrade the program FREEl 
Send your program to: 

lnsb1t Softv.ore· 
Attn: Production Dept. 

Rte. 101 ec Elm St. 
Peterborough, NH 03458 

(1103) 9'J4..947l 
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Fortran 

equivelent to 
Pt- - 1 P • .TRUE. 
a! - 0 a ,. .FALSE. 

R% a CNOT Pt) ~ (l't AND a!) R • (.NOT. P) .OR. (P .AND. a1 
P. a. end R .,. LOGICAL,.,._. 

Fortr., 

equiYelent to 
IF A • A THEN ... 

IF -1 THEN .. . 
IF NOT 0 THEN .. . 

a% • - 1: IF a% THEN ... 

IF A • A THEN .. . 
IF (.TRUE.) THEN .. . 

IF (.NOT . . FALSE.) THEN ... 

a= .TRUE. 
IF(Q) THEN ... 

a% • 87: IF Q% THEN... a • .TRUE. 
IF (C) THEN ... 

Fig. 2. Tests which are always true. 

IF Pt THEN .. . 
IF a! THEN .. . 

IF R% THEN .. . 
IF (R% ~a!) AND NOT (R% AND a!) PRINT "R XOR a IS TRUE."" 

IF A%(31 THEN __ 

IF IN$ • ·•y- end P! THEN ... 
P! = 21: a! = 141: 1FP! ANOa! • .. : ALWAYSTRUE 
P! • 84: a! • 12B.1F P! AND a! THEN ... "ALWAYS FALSE 

IFA + IITHEH .. ."FALSEONLYIFA • - II 

Fig. 3. Additional examples of using Logical variables in LtNelll 
Basic. 

10 REM THIS PROGRAM READS STUDENT ID NUMBERS AND TEST 
20 REM SCORES (WHICH RANGE FROM 0 TO 100) AND PRINTS AN 
30 REM AVERAGE SCORE FOR EACti STUOENT. THE END OF THE 
40 REM DATA IS INDICATED BY A NEGATIVE ID NUWBER. 
50 CLEAR 0: DEFINT A-l:. DIN ~41 
110 READ IDNUM!: ~I = 0 TO 4: READ SCRE(I): NEXT 
70 FINISH a (10NUM!<~ 

80 IF FINISH OOTO *> 
110 SUM • 0 

100 FOA I • 0 TO 4 
110 SUM • SUM + SCRE(I) 
120 NEXT 
130 INDAVG! • CSNGCSUM)/5.0 
140 PRINT USING '"STUDENT NUMBER-FIVE TEST SCORES: '": IONUM':: 

F~ I • 0 TO 4: PRINT USING •• -·: SCRE(I);: NEXT: PRINT USING ·· 
AVERAGe OF THESE TEST SCORES: Hf.N'" ; INOAVG! 

150 OOTOIIO 
1110 END 
170 DATA 1~. 117, 78, 84, 78, 911,1154321, 79. 80. 111. 113. 100. -1. O. 0. O. O. 0 

Program Listing 2. L.svel II Basic version of Fortran sample 
program. 

pression (Indicated by a "," a " :", 
the conventional "Then," or the 

beginning of another Basic state­
ment). It compares the result of 

the evaluation too. If It Is o (Indi­
cating a false expression) the 
computer scans for the keyword 
Else and, on lOcating It, executes 
any following statements. If Bae 
Is absent In that line the computer 
rTlO't'88 to the next program line. 

All Level II needs Is 0 stored In 
a register upon reaching the end 

of a logical expression after the 
keyword If. A number, numeric 
variable or complex arithmetic 
statement can replace a logical 
expression (see Figs. 2 and 3). 

These techniques should 
work In other Microsoft versions 
of Basic, perhaps not with Pock­
et Computer Basic. • 

The author is currently a 
junior at Illinois State University 
majoring In Physics. 



ARRANGER 
IOO't Mochme Language D1sk Index Program 
for rhe TRS 80 Model l& /II 

COLOR HI·RES 
GRAPHICS 
FOR THE TRS-80'· MODEL I 

Auromo11colly recogniZes ALL mo}or DOS 's' 

The Arranger os a master ondex system that 
automatic ally records the names of your 
programs. what dosks those programs are 
on and type of DOS Features •nclude -

Create spectacular color 
graphic displays with your 

TRS-80 Model I with 

• Automatic stngle and double densoty 
recognotoon 

COLOR·GRAF 
• Accepts LDOS. DOS· . TRSDOS, 

DBLDOS. NEWDOS/ 80, MUL TIDOS 
• Works onterchangeably w1th Model Ill, I 

double dens1ty 

Connects to the expansron port o f 
your computer and uses your color 
TV for the graphrcs drsplay. 

• C apac1ty of 200 dosks. 44 folenames/dosk 
• Ouockly locates any amount of free 

You control a color d1splay that mcludes 

g ran ules • 256 x 192 pi~et resolution 
• Fonds a program 1n less than 30 seconds' 
• Alphabet• zes t 500 forenames on 40 sees• 

• 15 colors plus transparent 

• 4 graphics modes • Opt10n to sort by any extens1on 
(/BAS. / C MD, f ? ? ? ) 

• Easoly updates doskettes prevoously 
added woth only 2 keystrokes. 

• Backup functoon buolt on 
• Uses t to 4 dt1ves. 35. 40 or 80 tracks 
• Rad•o Shack doubler compatible 
Requites 32k 

• easily movable animated patterns 

Complete documentation and software 
allows you to ser each p1~el. create 
patterns. d raw tones. and much morel 

1 dosk monomum 

JUST .. .. . . . . .. ..... $29.95 
FREE SHIPPING 

COLOI·GlAf comes In a 7 '1' • x 6 . x 
3 • cabine t complete with 40 pin con· 
nector, power supply, RF modulator. 
docume ntation and software for $195. 

Spectfy. TRS 80 Model number 
(If you've added double dens oo y to 
your Modell , please mdocate) 

For mforrnauon. or ro order. wtl(e or call 

TRIPLE-D SOFTWARE ... .ag ®) Solectronlcs 
P.O. Bo,. 642 
layton , U ta h 8404 I 
(801) 546-2833 

VI SA OR 
MASTERCARD 

400 Asbury Ave .. Evanston. IL 60202 
1312) 866-8737 

-ATTENTION ALL TRS-80 • OWNERS-
No matter how your Model I, II, o r III IS used, whether tt be bus1ness 

or pleasure, thiS product can beneflt you 

The FATIGUE FIG HTE Rr M reduces the opera tor fatigue 
(1rntated, watery eyes and headaches) caused by the harsh whue 
vtdeo dtsplay thereby mak1ng computer use more effoc1ent and or 
enjOyable The graph at the nght wtll help explatn hO\.I/ tt works. 
Supenmposed on the standard eye sensttovity curve is the band pass 
curve of the FATIGU E FIGHTERrt-t as recorded by a 
spectrophotometer A marker IS also on the graph at the 1deal 
psycholog1cal tolerance color As you can see, the green color of the 
FA TIG UE FIGHTERrM takes advantage of both eye sens111v1ty and 
psychological tolerance to make the dtcplay less 1rntattng. 

The FATIGUE FIG HTERr"' ts made of tough 1Rtnch thtckacryhc 
sheet whtch adds absolutely no dtstortton or fuzztness ro the dtsplay 
and is ondusrry proven to be an excellent matenal for optical hltenng 
(e.g lenses for laser safety goggles) It onstalls eastly on all three 
TRS 80 models wtth a pressure sens111ve adhestve whtc h wtll nor let 
the loiter fall off yet allows easy removaltf necessary Ftnally, the black 
and silver border des1gn makes 11 a perfect match for the computer 
styhng. 

If you want a FATIGUE FIGHTERTM of your 0\.1/n but prefer not 
to order by mail, check w1th your local compute r stores to see tf they 
have them tn stock. Otherwtse follow the ordenngtnstructoons below 

S.no N1me a Acldreu Typed or Clearly Printed wllh Check or Money Or· 
TO ORDER: der (U.S. FUNDS) for S14.ts tech, lncludl"ii Slll ppl flil. C.nedl1n O..ders 

odd S 1.00 tech. All Olher For.lgn Orden Acid S2.00 tech for Shlpplflil. 
NO CREDO' CARD ORD£RS. ODO'o (U.S. ORDERS ONLY) are S2.50 Addt-

TU. IS A t lonal Per Order a are Acc~t>~ed by Mall or by Ceiling to4-37S.24114 W 
TUDY CD~' "'-F. Florida Reoldanto Acid 5~ Saleo Tu. 
t UDEMUK ALL MAIL Oil DillS MUST a1 SIIIT TO TNI U.S . ADDIIISS 

8~ ~ ] SOUTHERN INNOVATIVE DESIGN 
• 1520 NORTHEAST 12TH STREET 

•--===:!::D~GAINESVILLE, FLORIDA 32601 ,.... 35 
DEALER INQUIRIES INVITED----­

CANADIAN D.AL.III ONLY- For p ricing and orderl ng lnlorm1t1on contact: 
MICIIO·COM, liiTEII,IIISlS. GS5 lln c:k A~ S Unit 3. rltklllnt. Onl LIW 2X8 Phone 416-839-4561 

... See L•st of Advtlri iSIIrs on Page 451 

MAX 

Cl> ... 
c: 
C> 
a. .. .. 
a: .. 
~ 
~ .. 
a: 

.- 322 

STOCK MARKET DATA 
over 20 YEARS on 

DISK or TAPE 
NOW AVAILAa.~ · 

0VDt 20 Y'E.NtS OF K'£KLY at D A ILY 

CLOSifiG .-.tiCE DATA ON DISK Qllt Tlti'C 

P'"at TlCK ~N MARKET INDICATCRS 

I I IZ • lti.Z 

e DOW .JCICS I NDUS'T1It I AI. 

e DOll ...tCJfC5 'T'JitNCSIIIORT AT I ON 

e DOW .JOf«S IJT I Ll TY 

• STN«JI/ItlfD N«l ...a.:.t · s soo 

AI.S> I NCLI.DI:S · 
I"IOOGRAM5 TO MAINTAI N l>CS£ ~IL.U , 

CREATII: P'" I L.ES ~~OWN STOOal , 

lltiC:I $AIIIP'LC ~ ILLUSTR.ATING 

~l PG AVEitAGE ~ CYCL I C JloiAAKET 

ANALYS I S T~CHNIQUES , 

• . DCLY DA TA 

0 1 0 1 MDDIEL 1 / 111 ~~. $) 4 . 11 

0 10 % MODI:L Ill OISKETT'E: .. . 1 1 4 . It 

0 101 ~~ PRINTOUT . .• . t t% . 11 

DAILY DATA 
0 104 ~L 1 / 1 11 CASKTTE . $44 . 11 

0 I 05 f«JDE L I II 0 I SKETTE ... 144 . II 

0 101 HARDCOPY PRINTOUT .... t J Z . tt 

FR.£E 5H I ~I NO W I TH IN CCN'T I tmf'TAL USA 

( ADO 1 0 ... f'Oit 5H I ~ I PG I!:LSIP:W'CRE I 
H - 1-CJUt TOLL · ~It ON>Dt L I~ cz I · IOO · ZZ7 · ll 00 EXT . t 4 Z 

YOUNG I DEAS . INC . 

.; 172 
Il l N . N1t11 IIALI.AS e SUI T'E Sl 0 

ST . LOU I 8 , a&) 1 1141 

Psychological 
Tolerance Color 

Eye Sensitivity 
Spectrll Curve 

/ 
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UTILITY 

K~A~~I 

The screen stops when full. 

Scroll Your Listings 

Marie C. Paxton 
4056 Three Oaks Boulevard 
Troy, Ml 48098 

The assembly program pre­
sented here changes the 

way LIST functions on your non· 
disk Level II TRS-80: When you 
enter the list command, the 
screen f il ls with source lines of 
any Basic program resident in 
memory, and stops once the 
screen Is full-It does not spin 
madly past you. 

To continue viewing the pro­
gram listing one line at a time, 
press the up arrow key for each 
new line desired. If you wish to 
scroll backward one line at a 
time, press the down arrow key. 

Using the Program 

Key the source code in Pro­
gram Listing 1, using an editor/ 

The Key Box 

Baalc Level II 
Modell 
18K RAM 
Printer Optional 
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assembler, and create a system 
tape named SCRS. Set the mem­
ory size to 32540 and load the 
system tape. When the program 
stops loading, control transfers 
to the ready mode, from the sys­
tem mode. 

At this point you can either 
CLOAD or key In a Basic pro­
gram. When you execute the 
LIST command the screen fills 
with lines; listing will stop when 
the screen is full. The machine 
then waits for your Input- how· 
ever, it recognizes only the up or 
down arrows. To break out of 
this mode before listing has 
completed, repeatedly hit the up 
arrow key and the Break key at 
the same time until the break Is 
recognized. 

To switch between normal 
LIST mode and the modified 
LIST mode, key In the SCRS 
command, or the SCROFF 
command, In normal command 
mode as Illustrated below: 

> 
>SCRS 
> 
>SCROFF 
> 

SCAS (SCRoll Screen) causes 
the LIST command to scroll one 
line at a time. SCROFF (SCRoll 
OFF) returns the LIST command 
to Its normal operating mode. 

Analyall of the Program 

The program takes advantage 
of three DOS exits: 41E2H, 
41B2H, and 41DFH. 

The DOS exit at 41 E2H Is called 
from the System command rou­
tine (at 02B2H). The SCRS pro­
gram uses it to pass control back 
to the Basic ready mode, once It 
has completed loading. 

The DOS exit at 41 B2H is part 
of the ready routine which starts 
at 1A19H, 41B2H Is called from 
1A1CH. At this polnt, you have 
already made a keyboard entry 
which has been compressed to 
space compression codes wher­
ever possible. Therefore, this 
DOS exit Is used to slip out and 
check the Input buffer for the en­
try of a new command: SCAS or 
SCROFF. If you do not enter 
either of these commands, con· 
trol returns to Basic and no 
harm is done. If you enter either 
SCRS or SCROFF, then you ex­
ecute the appropriate routine in 
the program to activate or deac· 
tivate the modified LIST mode. 

The DOS exit at 41 DFH Is part 
of the LIST/LUST command rou· 
tine logic. LIST starts at 2B2EH, 
and LUST starts at 2B29H. The 
two commands use the same 
code. However, between 2B29H 
and 2B2EH, the output device 
type ind icator (located at 

409CH) gets set to 01 , which in· 
dicates the printer. (The default 
code Is zero, for video. A minus 1 
means the cassette.) The call to 
41 DFH Is made from 2B44H; It is 
called once before each line Is 
displayed. 

If you have a line printer on 
your system, put a check In the 
SCRS program to see If the out­
put device type Indicator (at 
409CH) contains an 01H. If it 
does, you can return immediate­
ly to Basic to avoid problems. 
It is not necessary that you do 
this however; the only adverse 
effect Is that the screen clears 
every time you enter LUST. 

The program in Listing 1 is not 
very large considering the func­
tions It performs. This is due 
largely to the use of numerous 
ROM routines to perform gener· 
al tasks. A short study of the 
listing Itself will prove beneficial 
and may add new ROM routines 
to your own repertoire. • 

Mark Paxton, a professional 
programmer and systems an· 
alyst, also teaches Cobol part­
t ime. 

Program Listing 

U&2 11111 
SYITIII OlD 
41112 ClAP7P 11121 
4112 IIIli 

TBST IUPPER 

oac 

JP 
ORC 

4U 2H 1 SIT UP AU'IOSTOP OP 

AUTO 
4182H 1SIT UP USER EXIT TO 

Lllling continu.s 



OUR PRICES, SELECTION 
AND SAME-DAY SHIPPING 

MAKE US COMPETITIVE. 
OUR PEOPLE MAKE US EXPERTS. 

Red Baron. 
Home of the Nation's Largest Computer Printer Inventory. 

NEC 8023 
Outstanding Graphics, Print 

Quality & Performance 

144 x 160 dots/inch • Proponional 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 $Call Dot Matrix ••••••.... List $795 

Televldeo CRT's 
Price, Performance & Reliability 

910 ... . .... List $699 
925 . ...... List $995 
950 ... .... List $1195 

Lest 
Anadex OP-9501A .• • •• $1725 
Anadex DP-9620A • • ••••• $1845 
Anadex WP-6000 ••••••. $3250 
C. ltoh 8510 Prowr1tar . . . • $845 
IDSMicropr1sm480 •..•. $799 
Diablo 830/6 . • • • . . . . • $2995 
NEC Splnwr1tar RO 
Serial Parallel nxx ..... $3055 

Parallel 35xx .••.• $2290 

$Call 
For low 
Prices 

DISCOUnt 

SC•II 

iC•II 
C•ll 
C•ll c.u 

$2570 

IDS Prism 80/132 
Affordable Color, Speed 

Dot Resolution Graphics • 9-wlre staggered 
printhead • Lowercase decenders • Over 
150 CPS • BI-directional, logic-seeking 
• 8 character sezes • 8().132 columns 
• Proport ional spacing • TeKt justification 
• Optional Color 

Prism 80 •••.•..•. Base List seee $Call 
Prism 132 . ••••• Base List s1,2ee 

The Epson Series 
High-Quality Printers 

at a Low Price. 

Epson MX80 • • .•••.. List $845 $Call 
Epson MX80FT •....• List $745 
Epson MX-1oo ••••••• List sees 

Full Une of Epson Acessorles. 

Our People, Our Product: 
Both Are Specialized. 
Red Baron is an organezation 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! 

Smith-Corona TP·1 
Daisy Wheel Printer For Under S900 

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· .••... List$895 $Call 
The Okldata Series 

HI-Res & TRS 80 Block Graphics 

-=- -
120 CPS • 9 x 9 Matrox • Bed.rectionalloglc 
seeking pnnting • Lower c~ descenders 
• Four print styles • Optional He-Res Graphics 

Okldata 82A . . . . . . . . . Lilt $649 $Call 
Okldata 83A (w/Tractor) . Ust $995 

Here 's How To Order: 
Phone orders are welcome; same-day shipment on 
orders placed before 11:00 a.m. Free use of Master· 
Card and Visa. COO's accepted. Personal checks 
require 2 weeks clearanoe. Manufacturer's warranty 
Included on all equipment. Prices subject to revision. 
APOIFPO Orders Welcome 



LOAD 
80 
LOADS 
EASY 

( C•-•) J 
LOAD SO 

ELIMINATE HOURS OF 
TYPING AND 
AGGRAVATION 

In the April, 1981 issue of 80 Micro we introduced LOAD 
80 to save you the time and trouble of typing our programs 
yourself. LOAD 80 cassette tapes contain dumps of the 
major program listings 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 ~ 
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 d iff iculty 
loading any of ~·s major programs. 

Please send me the lollowing: 
month year month year 

Tapes _ _ _ Magazines __ _ 

ITEM COST QTY. TOTAL 

LOAD 80 Tapes: AugU5t 1982 Double Issue $17.97 
add St 50 pe< taoe IO< postage and handling $9.97 

80 Mocro 
S3 50 add S 1.00 per magazone tO< postage and 

hand long 

TOTAL 

~ Check Enclosed Bill my: MC L AE C VISA 

NAME 
ADDRESS 
CITY ______ STATE ZIP _ _ _ _ 
CAROl EXP. DATo;..E _ _ _ _ 
SIGNATURE INTERBANK I ___ _ 

Please allow ~ ·-• IO< delo..,., 
LOAD 80 e 80 Pone StrMt e PeterbO<ougll NH OJ.e58 

Attn Oeb<a Bou<lroeau 
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Ltstmg corumued 

4182 CJCJ7~ 
u or 
U or CJ1C7P 

7YlC 
7PlC OS 
7fl0 c s 
7 PlE ES 
7rlF 28 
7F21 28 
7F21 EB 

7P22 2M441 
7P2 S 8 7 
7P26 £0 52 
7~28 211J 
7 P 2A COC9f l 

7r2D £0582141 
OSITION 
7Pll 2lltlr 
R LINE AOORSS 

11141 
IllS I 
11161 
1117 1 
11181 
11191 
IIUI 
IIll i 
111 2 1 
I Il li 
11141 
8 0 1SI 
18160 
11171 
11181 
18190 
11211 
11211 
81228 
U2JI 
1 0 241 
11251 
11261 
11271 
11281 
11291 

IIl ii 

JP USEXIT 
ORC 41DFH ;EXIT ' LIST ' O m 
J P SCRS 

J ······ ··~~~··· ••••••• • •• ••• • • • • •• • 
1 * PROGRAM•• • •••• > SCRS • 
1* IIAIHT-OATE • •••> 12 . 12.Rl 
r • AUTHOR• • •• • • ••> .. . C.PAATON * 
r • DESCRIPTION•••> SCRO~L UP 
1° OR DOWN OP BASIC LISTI NGS 
; ............................... . 
SCRS 

CONT 

ORC 
PUSH 
PUSH 
PUSH 
DEC 
DEC 
EX 

LO 
OR 
SBC 
J R 
CALL 

LO 

J2S41 oSET ltE>ISUE TO THIS 
DE :LI NE DELIMITER 
BC :NEXT LINE PTR 
HL : PTR TO Ll!IE t 
HL 
HL 
DE , Hl. :D£•PTJl 'TO B£CtN 

OF LINE ( PTR TO 
1 NEXT LIN!: ) 

HL , ( 41A411 ) :BEG Of BASIC 
A :CL~ CAR~Y 
HL ,OE 
NZ,COOT ;NOT FI RST LI NE 
11C9H 1 CLS Oil 1ST LINE 

DE , ( 4821H) : DE•CURSOR P 

L0 HL, 3P8tH 1 HL•DELiftiTE 

1rJ4 87 IIlli OR A 1 CL!:AJ< CARRY 
7rJS EDS2 11321 SBC HL,OE :CHECIC TO SEE IF AT 
IIOTTOit OF SC R 
7F 37 PA)£1r tiJJI JP M,KBSCAN :JUMP TO KBSCAN IF 
AT IIOTTOit 

7rJA u 
RESET RECS 

NCE liE CAJI E) 
7FJ8 C l 
7F)C 0 1 
1rJD C9 

7FJ£ C02BII 
LOOK FOR 

W ENTRY. 

7FU 87 
7F 42 28FA 

7P 44 f&SB 
7pf6 28P2 

7F48 fE IA 
7F 4A 2U4 

7F4C l 8PI 
1112 

7P S0 AP 
7P5l fS 
7PS2 21CIJ f 
7P 5S 224E7F 
CTR f OR t OP 

OVER. SE'I' 

NE Of SCREE!! . 
7P58 ll7 
7P59 11 4 008 
7FSC 2ME7P 
KESS 
7FSP £052 
AOORSS 
1f61 224 E7P 
XT T I ME 
7F64 COSAl E 
0 DE IT GOES ) 
7f67 7 A 
7r68 BJ 
0 LINE t 
7P69 2US 
7 P68 Fl 
7F6C JC 

TO BACKUP 
7F60 f5 
7f6E liES 
7r71 2I113C 
R 1ST LI NE 
7r7J COSAl£ 
7r76 CD2Cl8 
TR 

7P79 Sl 
7P7A 59 

IDJ41 
1135 1 ; • • •••> SCROL!. SCREeN PORWM D ROUTIN& <••••• 
IIJ61 UP POP HL :UP SCREEN ROUT INE ; 

18)78 1AND GOBACii. PRON ._.1-IE 

11)81 POP 8C 
DE 1 0 )91 POP 

11411 RET 
11418 
88421 lBSCAN CALL 2BH 1XEYIIOIIRO SCAN ROUTI:IE -

184)8 

IIUO 

18451 
10460 
08 4 71 
11480 
104 90 
10510 
BISlO 
11521 
8953 1 
IDS40 
eosso 
US60 
80S70 
00580 
00590 
886 08 

106 11 

10628 

TSTSCR 

~····· > 001-IN 

80630 IICII2 
816 40 
006 50 

806U 

0 0678 

88680 

11690 
10700 

11711 
18721 
18731 

11741 
117SI 
11761 COIIT2 

11771 
11781 

11790 
11811 
11811 
11821 

: ur ARROW DITRY OR 001<'!1 ARRO 

: IGIIORE EVERYTH INC ELSE • • ••• 

OR A 
JR Z, KBSCIIN 

CP SllH 1 UP 1\RROII 
JR Z , UP 

CP BAH : DOin: IIRRQI; 
JR Z , OOtlll 

J R KBSCAN 
DEFS 2 
BACKU? DISPLAY ROUTIN£ <••••• 
XOR A 
PUS H AF 
LO HL, 3PCOH 
LD (TSTSCR) , HL ;SET A•O. A IS 

OR 
LD 
LD 

S BC 

LO 

CALL 

LO 
OR 

JR 
POP 
INC 

PUSH 
JR 
LO 

CAW. 
CALL 

LO 
LO 

LiliES 011 SCREEN TO IIACKUP 

1 TSTSCR VARIABLE TO LAST LI 

A 1 CLEAR CARRY 
DE,40H 
HL, (TSTSCR) ;HL•llll£ ADO 

m .• , OE 1CALC !lEW SCRtl L I NE 

(TSTSCR) , HL : SAVE FOR llE 

lESAH : COIIVRT TO HEX l l!tr 

A, D 
E : NZ•LINE t THERE , t • N 

NZ, COI1T2 
AP 
A 1 IIIC CTR FOR t LiliES 

1\.F 1 SAVE CTR (IN A) 
ACII2 : DO IT AGAIN 
HL , 3COIH 1LOAD ADDRESS OF SC 

lESAH : DE•HEX LI~"E t Oil RET 
I82CH 1 BC•PTR TO IIEXT LinE P 

: Oil RETURN 
D, B 
e, c 1DC • sc 

7P78 2M441 11811 AC!i LO HL ,( 40A~ II l ;Ht. •BECI.I '\ODRSS 
OF BASIC TEXT 
7r7E ES 1184C 

7 P7P U 
7f 81 4D 
7F81 87 
1r82 1!052 
7P84 El 
7f8S 281C 

7F87 cs 
7F88 00£1 
7F8A 006E81 

1185 1 
11860 TEST 
10871 
11881 
11890 
11911 
18911 
11921 
11930 
11940 
U951 

PUS II 

LO 
LO 
OR 
SBC 
POP 
JR 

PUSH 
POP 
LO 

HL 

ll,H 
C,L 
A 
KL ,O£ 
HL 
Z , DONE 

BC 
I X 
L , (IX) 

Ltstmg contmues 

Scanned by Ira Goldklang - www.trs-80 com 



Listing contlnu.d 

7riD D06U1 
7rtl C5 
7PU liEC 

7rtl P1 
G. 
7P94 41 
7P95 ., 
7rtl 71 
7rt7 2887 

7PU DOE5 
I.I'IU PTit 

7rtB D1 
ER PAIR 
7rte lD 
7rtD P5 
7PU liDI 

7PAI 41 
IN PLACE 
7PAl 23 
7PA2 45 
7rAl 2) 
7rA4 E5 
7rA5 C5 
7r A6 CDCH 1 
7rAt C1 
7rM 11 
7PAI DI 
7PIII: D1 
7PAD 1'1 
Ofl STat 
7PAE C9 

IU60 
11970 
11911 
IIUO 
lltiO DOllE 

11111 
11121 
11131 
11141 
11151 
11161 

1111a 

1.0 
PUSH 
JR 

POP 

1.0 
OR 
1.0 
JR 

PUSH 

POP 

11111 DEC 
f11ta PIISB 
11111 JR 
a11u 
ll121AitOUND 1.0 

uua 
U141 
11151 
11161 
11111 
GlUO 
a uta 
11211 
11211 
11221 
lUll 

INC 
1.0 
IIIC 
PUIB 
PUS I 
CALL 
POP 
POP 
POP 
POP 
POP 

H, CIX+l) 
ac 
ftS!' 

AI' 1 RE"l'IIIEVE CllUirrml IN A U 

B,A 
A 
A,B 
I ' i\ltOU1ID 

lX 1 PUT ADDIIZSS or Pari 

DE 1 IN!'O !'BE D! UGIST 

A 
AI 
AGII 

C, ( BL I 1 PUT !VUYTIU IIC 1111:1 

HI. 
B, (BLI 
IL 
HI. 
ac 
11C9B rCLS 
ac 
HL 
DE 
DE 
DE sDE-OELI"IT!II LIIIE II). Pit 

7PAI lECt 
7rB1 JZZ241 
1Pa4 211tiA 
7PB7 El 
7PU Ct 

U241 
11251 
11261 AUTO 
fl211 
lUll 

1.D A,OCtB 
1.0 ( 41!21) ,A 
LD BL,lA19R 

I Uta !X (SP) ,BL 
Ill II 
11)11 

llET rOO TO 1Al9B <READY> ............................................ ........... 
IUU 1 •USEJI QIT: CHECX IMPU\ ' BJ rPEit POll SCU/ SCII 

orr ZIITIIY • 
lllll , ••••••••••••••••••••••••••••••••••••••••••• ........... 

7rlt 53 lll41 CIIDLIT DUll 
lFCl U lll51 USElliT PUSH 
7FC4 18 11361 EX 
7rC5 Dt lll71 EJtX 
7FCi £1 lUll POP 
ra 
7FC7 Dl llltl RST 
COIIIIAND ENTitY 
7PC8 2! 11411 DEC 
D ENTRY 
7PCt £5 11411 PUSH 

11421 
7PC~ llB17P lUll 1.0 
LS - 1 
7PCD 1614 11441 LD 
IIGTH 
7FCP CD£27P 1145a CALL 
7FD2 2111 11461 J lt 
7PD4 El 114 71 POP 
7rtl5 lUi 11411 I.D 
IIGt'B 
7FD7 ll11C7P 114ta 1.0 
ITERAI. 
7FDA CD£27P' llSU CALL 
7FDD 21ll 11511 Jlt 

7rtiP II 
GS 
7PEI Dt 
7P'£1 Ct 

7P'E2 2l 
7rEl ll 
7FE4 1A 
AI. 
7P'E5 I! 
DUES POliO IIIC 

ED IN THE 

7rE6 2112 

7rEI liP'I 
II 

11~21 
11531 GOII/ICil !X 

11541 En 
fl551 llET 
flSiD 
11511 OC>TS'l' IIIC 
11511 IIOC 
115tl 1.0 

fUll CP 

01611 

IU21 
11631 

UUI 

JR 

D.lNI 

• SCRSSCKJFF' 
HI. 1 <;AVE DUPP ER POIIPrER 
AP,AP' rSAVE UG!STER.S 

1 SAVE RIG18'UIIS 
HL 1 RETili EVE PTit TO IIUP 

UH 1 LOCAn 1ST BYTE or 

HL rPOINr BEFORE COIIIUoN 

HL rSAVE POINrER 

DE,CI!Dl.!T-1 1 POIN'I' '1'0 LI'l'ERA 

B, 4 1 LOAD 1ST COfiMAIID L! 

CIU>TSt' 1 I S IT <SCRS >? 
I,SCRON rGO-IP' YBS 
HL 
11,6 sLOAD 2110 C~ LE 

DE,CIU>LI'r+l 1POIII'I' TO llhT L 

CIU>t'ST siS IT <SCROPP>7 
I, SCROPF 1 GO-Ir YEI 

111,111' siiiiPl.ACI: 'IIIII: DaiG 1111 

BL 
DE 
A, (DE) rGI':T IIYT!l P'- !.It'D 

IHLI sDOES IT MATCI ftt C 

1 BYTE TMAT WAS lllrTD 

I IIUPPEil AltEA 1 
BI,HOPE riP IIOT, t'Ba GIT OUT 

a.lt'ST 1 M'I'Cll·'l'EST III!XT IYT 

7PU Ct 11651 HOPE llET rl•roo.l, U•IIOT ~ 

7P'D lECl 
1PED )2DP41 
7Prl1115 

1rr2 JECt 
7PU l2Dr41 

ltU'l'OIIEII 

IliA!. 1100 E 

.. ,,. ' .................. . 
IU71 •• SC- ROUTIJC • 
Ill II 1 •••••• ••••••••••••• 
IUH IC- 1.0 A,IC) B 
11711 1.0 (41DPB) ,A s iiOAai.E Till JUIIP 
11111 JR READT rGOIIACI TO <READY> 
11721 , •••••••••••••••••• 
11731 1 • SC-P IIOUTIIIE • 
11140 , ••••••••••••••••• • 
fll ~f SCJIOPP 1.D A,ICtB 
ll7U 1.0 (4lDPB) ,A rDIGABLE TilE JUIIP. 

una rTIIE LIST conr.AII!l TO !!'I oaG 

11711 ror OPEJtATIOII . 
1PP7 llltlA flltt RU.DY 1.D BL,1Al9H 1 <READY> ltTll ADDU 
as 
7PFA Ill 11111 !X 
ex 

( SP) , HL 1 STICE IT 011 !'BE STA 

7PFI liU 11111 Jlt 
ft 

lllll 
1Alt lllll 1Al911 
IIIII 'l'O'l'AL ERROIIS 

• 

Selling 80 Mi· 
cro will make mon­

ey for you. Consider the 
facts: 

F•ct 11: Selling 80 Micro in­
creases store traffic-our dealers 

tell us that 80 Micro is the hottest· 
selling computer magazine on the news· 

stands. 
Fact 12: There is a direct correlation between 

store traffic and sales-increase the number of people 
coming through your door and you'll Increase sales. 
Fact 13: Fact 11 + Fact lf2 = INCREASED SALES, 
which means more money for you. And that's a fact. 

For information on selling 80 Micro, call ~728 
and speak with Ginnie Boudrieau, our bulk sales man­
ager. Or write to her at 80 Micro, 80 Pine St., Peter· 
borough, NH 03458 . 

BCmicro -------- . 
110 Pine Street Pet~. NH 03458 

800-343-0728 

is Hf'IA[] LDP'w' 
'• >"r I . O.J "\. •0 \I \ '.N,.._ •o)• 
. ~ .--,.,r, ,.. . •I ... . . •j! 

STDAAUE ~~·~ z .':· 
a problem? 'J .4 - !1. 

.' ., •l' 
'I·· .,.J 

C:•·i ' Eo :{ 
Here's the Ideal way to kowon your (,'1 - - f.. --.. -/~·:~·· . ,'. growing collection of 80 Micro in c .. 
order! The 80 Micro Ubf'ary Shelf { ,V 1,Z. 
Boxes. ~(~\ :~,., ... /~:J)1?; 
... sturdy, corrugated, white, dust-resistant bOxes wlll'k8ep 
your Issues of 80 Micro orderly and available for constant 
reference. Self-sticking labels are available for the boxes, too, 
not only for 80 but also for Microcomputing, 73 Magazine, CQ, 
QST, Ham Radio, Personal Computing, Interlace Age, Byte 
and Radio Electronics. Ask for whichever labels you want 
with your box order. Each box holds a full year of the abo'le 
magazines. Your magazine libf'ary Is your prime reference: 
Keep It handy and keep it neat with these strong llbf'ary 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 sure to 
specify which labels we should send. Shipping and handling 
charpes are S2.00 per order. C./I in your credit card orders on 
our toll-free line BC»-258-5473, or use the order card in the back 
of the magazine and mall to: 

BCmicro 
ATTN: BOOK SALES 

Peterborough. 
NH 03458 

Pluse allow u WMka tor Clel'-'f. No COO ordera ~ted 

80 Micro, December 1982 • 373 
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120 
DAY 

WARRANlY 

"NO YOU R£ NOT SEEING 1HINGS, THA TS FOUR INTERNAL DRIVES IN 
A MODEL III, WITH UP TO 4 MEG. DISK STORAGE AVAILABLE NOW, 

ONLY FROM DISPLA YEO VIDEO!!" 

DISPLAYED VIDEO IS DRIVING DOWN 
PRICES ON DISKS! 

DISPLA YEO VIDEO is now offerin~ TRS-80' MODEL Ill with TAN DO disk drives, one of the most reliable 
disk drive systems on the market, for INCREDIBLY low prices. 
MODEL Ill 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 Ill with 48K, dual 40/40 track double density disk drive . complete systems with NEWDOS 80 and ONE 
BOX OF DISKETTES 

PLUG IT IN AND GO ...... $2,149.00 
MODEL Ill with 48K, dual 80 track double density disk drive , complete systems with NEWDOS 80 and ONE 
BOX OF DISKETTES 

PLUG IT IN AND GO . ..... $2,149.00 
MODEL ITI 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 with 48K, four 40 track double density internal disk drives, complete systems with TRSDOS and ONE BOX OF 

DISKETIES PLUG IT IN AND G0 .... $2,399.00 
MODEL m with 48K, four internal drives of any configuration available to achieve up to 4 meg of disk storage ..... . .... CALL 

MODEL Ill Internal Drive Kit: Includes controller board, dual drive mounting bracket. 
dual power upply, all hardware cables and connectors (gold plated) . . . . . . . .... ... . . .. $329.00 
MODEL 16 w/1 drive .... $4,450.00 ......... w/2 drives .............. $4,850.00 

Visit Our Two 
RETAIL LOCATIONS: 
886 Ecorse Rd., Ypsilanti, MI 48197 
(313) 426-5086/(313) 482-4424 
111 Marshall St. , Litchfield, MI 49252 
(517) 542-3280 

Radio Shack Authorized Dealership at: 

IMMEDIATE DELIVERY 
120 Days Parts and Labor Warranty 

DEALER INQUIRIES INVITED 
Free Shipping in the U.S. 

48 Contiguous States 

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 Road, Ypsilanti, Michigan 48197 
' TRS 80 ~ ~ a trademark of the Tandy Corporauon .... 62 Prices subject to change without notice 



'11111111' 
f I fili i' t I 

DISPLAYED VIDEO IS DRIVING DOWN 
PRICES ON DISKS! 

DV'S COLOR COMPUTER FIRST DRIVE 

$425.00 
80 TRACK TEAC DISK DRIVE W/CASE & POWER SUPPLY 

$275.00 
40 TRACK TEAC DISK DRIVE W/CASE & POWER SUPPLY 

$239.00 
TEAC'S NEW 40 TRACK SLIMLINE W/CASE & POWER SUPPLY 

Stop In Our Two 
Retail Locations: 

$269.00 
TWO DRIVE CABLE $23.99 

With Gold Plated Connectors 

NEWDOS 80 $115.00 MODEL I or III 
Bare Drives & Cases Avatlable Upon Request 

DV'S 5 MEG. HARD DISK 

$1949.00 
A THANA DISKETTS 

$26.95 
100 Percent Certifled W/Own Hub Rmgs 

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 $545.00 
MX82FT (W/GRAPHTRAX) PLUS $555.00 
MXlOO (W/GRAPHTRAX) PLUS $709.00 

PRINTER CABLE $23.99 
We Carry A Fuii_Lme ol OKIDA 1 A Pnnters 

886 Ecorse Rd., Ypsilanti, MI 48197 
(313) 426-5086/(313) 4824424 tB~ISPLAY,!~ ~ 

IDEO~ 

IMMEDIATE DELIVERY 
180 Days Parts and Labor Warranty 

DEALER INQUIRIES INVITED 
Free Shipping in the U.S. 

48 Contrguous States 
or 
111 Marshall Street, 
Litchfield, Ml 49252 
(517) 542·3280 

• 
Radio Shack Authorized Dealership a t : 

111 Marshall Stree t , Litchfie ld, Michigan 49252 #Pl42 
To O rder: Call (3 13) 426·5086 or (3 13) 482·4424 or (5 17) 542-3280 or writ e 0 1 PLAYED VIDCO. 

886 Ecorse Ro11d. Ypsilanti. Mtchog11n 48197 

·rRS.80 Is a trademark of the Tandy Corporation 
..-62 

Prices subject to change wuhout nouce 



SERIES 

APL Primer- Part I 
by Margaret M. Grothman 

W hat's the difference between monadic and dy­
adic functions? Stay tuned for a description 
of system commands and variable names. 

APL is such a concise and efficient 
computer language that Basic seems 
clumsy by comparison. It has built-in 
functions that let you do with a few 
keystrokes what would take many pro­
gram lines in another language. Be­
cause of its large library of built-in 
functions , APL lends itself well to 
mathematical and statistical applica­
tions. Functions not built in can be de­
fined by you and called by name . This, 
plus its abi lity to operate on arrays , 
gives APL its strength . 

APL80, written by Phelps Gates and 
published by Ramware (Milford, NH 
03055), is a large subset o f the standard 
APL language, and is available in ei­
ther 16K cassette or 32K disk versions 
for the Model I. All the examples here 
work with the 16K version. 

Because the large number of func­
tions exceeds the number of symbols 
on a normal keyboard , standard APL 
requires a keyboard with special sym­
bols, such as Greek letters. Since the 
TRS-80 has no such keyboard, shifted 
letters represent many special APL 
symbols. 

APL as a Calculator 

APL has no print or write statement . 
To print to the screen, type your mes­
sage in single quotes. 

Enter: 'TH IS IS A MESSAGE .' 

376 • 80 Micro, December 1982 

Result : THIS IS A MESSAGE. 

Another example is: 

Enter : '10 + II + 3' 
Result : 10 + 11 + 3 

If you omit the single quotes, APL 
behaves like a calculator. You are us­
ing the execution mode, which is like 
the command mode in Basic . 

APL does not use the dash sign for 
subtraction . The dash functions as a 
prefix to indicate a negative number. 
The sign for subtraction is also a dash, 
but it is in a lower position and is pro­
duced by pressing the clear key. 

Enter: 30_ 12 
Result : 18 

Enter 30 - 12 
Result : SYNTAX ERROR: 30 - 12 

The second example will not execute 
because APL cannot find an operator . 
The negation sign indicates only that 
12 is negative. 

In APL80, you set the symbol for 
multiplication by pressing the shift key 
followed by X. It appears on the screen 
as a small graphics block followed by 
the letter X. The asterisk, which is the 
multiplication operator in Basic, is the 
power function in APL80. 

Enter : J0
1

X 3, 
Result : 30 

Enter: 10• 3 
Result: 1000 (1 0 cubed) 

Division requires the percent sign. 
The slash, used for division in Basic, is 
used in APL for other functions. 

Enter: 150io3 
Result : 5 

APL is accurate to six significant 
digits. 

Enter: 3.333333
1

X 10 
Result: 33.3333 

Enter: 6.666666
1

X 10 
Result: 66.6667 

Only six digi ts are displayed in the 
answer, regardless of how many you 
enter. Also, in the second example the 
sixth digit is rounded up. 

Combined Expressions 

APL has no hierarchy of operations. 
Expressions are executed in order from 
right to left. Thjs is one of the hardest 
features of APL to adjust to because it 
differs from other programming lan­
guages, and from mathematical con­
vention. One reason for the right-to­
left rule is that it is easy to remember. 
APL has so many functions that re­
membering a hierarchy would be di f­
ficult. 

Enter: ~X2 + 12 
Result : 42 

The result is not the same as the 



Thousands of our controllers have been installed and the user satisfaction has been 
tremendous. Those who have compared the rest say that ours is the best. 

Kit includes controller board , mounting brackets, cables, power supply for 2 internal drives, and illustrated instruc­
tions. This controller has been tested for compatibility with most major operating systems includ ing TRSDOS . LDOS . 
NEWDOS/80, DOSPLUS, and MUL TlDOS. The controller supports any mix of 51/4 •• drives including single o r 
double density , single or double sided , 35 , 44, 77 or 80 track drives. 

JHD-111 Winchesters lor IRS 80 Model Ill 
5 Mbyte formatted - S 1 . 795 1 0 Mbyte formatted - S 1 . 995 

These drives plug into the 50 pin 1/0 expansion port. System includes host adaptor, cables , fan cooled cabinet. 
Controller features 11 bit error detection and correction, automatic track remapping and variable sector interleaving . 
An LDOS compatible driver is included with the kit for those who already own LOOS. 

TERMS: Cashier's Check or COD. Penonal Checks take 3-4 weeks to clear. 

To order call (505) 265-5072 
or send order to: 

JaM Systems, ltd. 137 Utah N.E., 
...._____ ____ __,Albuquerque, NM 87108 

T1lADEMAilK CREDITS: NEWDOS is a Tnodeonart. of " -"'· Inc 
lltSDOS ilo T- of Tandy C"""""'ion DOSPLUS is aT.-- of Micro-SySIOms Softwan:. lnc 
l.DOS is aT,....._._ oll...otica Syoom.. hoc. MUL TIDOS is aT.-- ol Coomop>iilall Elccb'OniC• Coopon u011 

Dealer inquiries invited. ...tot 

Call for the name of dealer nearest you . 

TRS.80* 
1 00% Radio Shack Equipment 

SAVE A BUNDLE 
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Basic or Pascal result, and does not 
follow accepted mathematical prac­
tice, in which multiplication is per­
formed before the addition. Here, 2 
is added to 12 first, and the result is 
multiplied by 3. 

You can alter the order of execution 
by using parentheses. Expressions 
within parentheses are executed from 
right to left. The parentheses in the 
next example force execution of 3 
times 2 before adding 12. 

Enter: (~X 2) + 12 
Result : 18 

If you evaluate 8 + 20 x 2+12, 
mathematical convention requires that 
multiplication be performed before ad­
dition, making the correct answer 60. 
Presenting this task to a Basic inter­
preter or a Pascal compiler produces 
the same result . But if you enter APL 
line 8 + 20 X 2 + 12, the answer is 288. 
The right-to~eft rule causes execution 
in this order: 

2 + 12 = 14 
20 x 14 = 280 
8 + 280 = 288 

The result of each operation be­
comes data for the next operation. If 
you want the expression evaluated con­
ventionally, use parentheses to execute 
20 x 2 before the two addition opera­
tions. The equation 8 + (20~X 2) + 12 
produces the mathematically correct 
answer. 

Here are two more examples: 

Expression: 7 x 5 
5 X 10 

Enter: 71 XS0Jt5
1

X 10 
Result : .7 

Expression: ~ 
3/ 15 ... 7 

Enter: 41X 3 OJo (3 OJo IS) + 7 
Result : 1.66667 

The first example requires no paren­
theses because the normal right-to-left 
execution causes no errors. The second 
example, however, requires parenthe­
ses around 30!o15 to prevent the 7 from 
being added to 15 before division takes 
place. When in doubt, use parentheses; 
extra ones do no harm . 

Monadic Functions 

The terms monadic, dyadic, and 
niladic describe the number of 
operands or arguments a function re­
quires. All the functions introduced so 
far are dyadic: they require one 
operand before the function symbol 

and one after. A monadic function has 
only one argument, following the sym­
bol. Niladic functions have no 
operands. None of APLSO's built-in 
functions are niladic. 

The absolute-value function is an ex­
ample of a monadic function. Its sym­
bol is produced by typing shift , J . (In 
APL80, all symbols preceded by a shift 
are displayed on the screen with a small 
graphics block .) 

Enrer
1 

J - 100 (use the negation sign, nor the 
mmus), 
Result : 100 

A monadic function generally shares 
its symbol with a dyadic function . For 
example, the dyadic use of shift , J is 
the residue function , which returns the 
remainder when division is executed. 

Enter: 3 J 16 
Result : f (3 goes into 16 wi th a remainder, or 
residue, o f I). 

The residue function can be used to 
extract the fractional part of a pOsitive 
number. (In APL80, the residue func­
tion doesn ' t work with negative 
arguments.) 

Enter: 1
1

J 8. 75 
Result : .75 

Each dyadic arithmetic function has 
a corresponding monadic function that 
uses the same symbol. The division 
symbol O!o used as a monadic operator 
produces the reciprocal of a number. 
(The reciprocal is one divided by the 
nl!mber.) 

Enter: ClloS 

Result : .2 

The dyadic multiplication function 
shares its symbol, shift X, with the 
monadic sign function. This function 
returns a 1 if the operand is positive, 
- I if negative, and 0 if it is zero. 

Enter:
1 

XS 
Result : I 

Enter:1 X - 5 
Result : - I 

The minus sign (clear key) may be 
used as a monadic function to change 
the sign of a number. 

Enter: _2 

Resuh: - 2 

Another symbol that does double 
duty as a monadic and a dyadic func­
tion is the exclamation point. 
Monadic! is the factorial function. Re­
member to put the symbol before the 

Circle 38 on Reader Service card.-



Save more money (and data) with our hard disk drive 
Introducing the new, low-priced Winchester hard disk drive 
from A.M. Electronics. Designed to put the power of hard 
disk data storage wtthin reach of more system owners than 
ever before. 

More megabytes per buck 
Our drive features an unformatted data capacity of 6.7 
megabytes, with an average access time of 75 milliseconds. 
Up to four drives can be daisy-chain connected for even 
greater capacity. 

Ready to run with TRS-80 
Each drive comes complete with controller board, ST-506 
interface, and a DOS Plus 4.0i for complete plug compati­
bili ty with your TR8-80 system. 

Quality you can count on 
Manufactured from the finest components, the A.M. 
Electronics hard disk drive has an expected life rating of 
five years when used 50% of the time. 

Power consumption is unusually low: typically one amp 
less than other Winchester systems. 

TMTRs.ao Is a trademark of Tandy Corp 

The disk and read/wnte heads are fully enclosed in a 
module using an integral air recirculation system with an 
absolute filter. You can depend on stable operation and high 
reliability in any office environment. 

Think of the possibilities 
Word processing, large mailing lists, database management, 
financial planning and forecasting ... demanding applica­
tions like these and many more are now possible-and 
affordable-with the new A.M. Electronics hard disk drive. 

For more information, or to find the location of your 
nearest dealer, please contact: A.M. Electromcs, Inc., 3446 
Washtenaw Ave., Ann Arbor, Ml 48104, 313/973-2075, 
Telex: 220821 HPC. In Europe, contact A.M. Electronics, 
Ltd., 10 Barley Mow, Barley Mow Passage, Chiswick, 
London W4 4PH, England, Tel. (01)994- 6477, Telex· 
8811 418. 

A.M. ELECTRONICS"( 
....... -. .. THE POWER BEHIND THE DRIVES '" 
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argument, not after, as you would in 
conventional mathematical notation. 

Enter: !4 

A PL. APL80 will accept names as long 
as 60 characters. Since using the vari­
able requires typing the entire name, 
short names are desirable. 

Once a variable is assigned, it keeps 
its value until assigned another. 

Enter: N UMBER-NUMBER + I 
Enter: NUMBER R~uh: 24 (4tim~ 3 tim~ 2 tim~ I) 

The dyadic function that uses ! is 
called the combinatorial function. It is 
used to find the number of combina­
tions of a certain size within a larger 
number. For example, 3!4 returns 4, 
the number of combinations of 3 that 
can be formed out of four objects. 

Variable names can consist o f any 
combination of letters and numbers, 
but must start with a letter. Names can 
contain dashes but not spaces. Assign a 
variable by typing shift followed by the 
left arrow. 

Result: 16 

The monadic version of the plus sign 
is used to transfer the value assigned to 
one variable to another. It is called the 
identity function. After the transfer 
the same value will be assigned to both 
variables. 

Enter: NUMBER-IS 

The @ sign is also used for a 
monadic-dyadic function pair. The 
dyadic form is used to find logarithms 
to any base . The first a rgument is the 
base and the second is the number. To 
ask for log 16 to the base 4, 

The value assigned to a variable is 
displayed when you enter the name. If 
you type an unassigned name, an error 
message results. 

Enter: V-(I5°2)+3
1

X45 
Enter: W- + V 

Enter: W 

Result: 360 

Enter: NUMBER 

Result : 15 
Text material may also be assigned 

to variables. These are called literals. 
To assign a literal, type the name in sin­
gle quotes. 

Enter: 4@16 

Enter: NAME R~ult: 2 (exponent to which 4 must be raised to 

obtain 16). R~ult: VALUE ERROR: NAME 

When @ is used as a monadic func­
tion, the natural log is returned. For 
example, to find the natural log of . 7, 

Enter : @.7 
R~ult: - .356675 

Variables are used in expressions in 
the same way as constants. New vari­
ables may be defined in terms of al­
ready defined variables. 

Enter: NAMEI-' FOZZY' 

Enter: N AME2-' BEAR ' 

Arithmetic operations may not be 
performed on literal variables. 

Variable Assignments Enter: VALUE- U MBER
1 

X 3 
Enter: VALUE 

Enter: NAM EJ-NAMEI + NAME2 

R~ult : OOMA IN ERROR: N AME3-NAM EI 
+ NAME2 You may use long variable names in Result : 45 

• . ~ -·w::.c·::7.:.: · 
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PRACTKAL PERII'Hf:RALS 
BUH[R£0 PARALLEL II'TERfAn : 

H>R f:I'SON PRINTERS 

$159.95 
Plus Shipping 

And Applicable Tax 

The MBP·16K is an intell igent Centronics-compatible para llel interface 
for the Epson MX-80. MX·80 FfT. and MX·100 printers. with 16,384 bytes of 
on-board RAM for data buffering. 

The buffering capability of the MBP·16K increases your data processing 
eff iciency by eliminating the wait n01mally experienced while printing. An 

Epson printer prints at 80 characters per second; at this speed i t takes 
about five minutes to print a 16,000 character document. During most of 

this time the computer is waiting for the Epson to finish one tine so it can 

send the next. The computer can't do anything else during this period 

because its's tied to the printer. By using the MBP·16K i t takes the 

computer only lour seconds to send a 16.000 character document. The net 

result is to eliminate the computer-waiting.for printer/printer-waiting-for· 

computer bottleneck. and keep both worktng. 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 
wi th GRAFTRAX-80. and is plug compatible wi th the standard Epson cable. 

The MPB-16K does not require any user software for control. 

The MBP-16K is easy to onstall - it simply plugs into the existing 
auxi liary interface connec tor inside the Epson wi thout modifical ion of the 
printer. 

" VIZ. A. CON." 
A CONSOLIDATION SYSTEM FOR VISICALC USERS 

Sf:W PRODUCT ADOS J.OIM[SSIOSAl CA PABIUT\' fOR VISICALC MOD£1.-o;. 

In the pas t. 10 do a consohdal•on w tth VISICALC. a user had to replicate the model tn 
memory and laboriously build the formulas to sum the cells. The f •rst thtng one 
d•scovers us'"g thts approach ts that you qu•ck ly run out of memory. The second •s that 
recalculat•on t1me gets much IOnQer. The thud 15 that you spend a.lot of ttme opera t1ng 
and con tro ll eng the consohda tton process 

Now w tlh the help of VIZ. " · CON. you can add a th trd domensoon 10 your VISICALC 
models. You can combone mulllple ··pages · o f VISIC"LC data from a model for 
tuerarctuc.al consohdattons {eg. Department, Ot'Vts•on. Compa ny. etc .) or for 
summat1ons over penOds o f teme (~ Month. Quarter. Year-To-Date, etc.) 

VIZ. " · CON. creates data totes usable w olh VISIC" LC You can use VISICALC tor 
" what tf " games at any level of your consohdatton. Then use VIZ. A CON. to f tnd o ut 
what happened a t other levels 

VIZ. " · CON. g tves you the abohty 10 set up specoal formulas (e .g. ra toons . 
percen tages) that can be recalculated after a c onsottda t10n process. You c an customeze 
toiles, row and column headongs. foo tnotes, etc tor each report created l:>y VIZ. " CON. 
Reports c an be automa tica lly Si't'ed en standard ASCII form that c an be used w•th a 
word processor. VISIC" LC prectsoon os maontaoned tor all data 
TAS.IO Model lnll Diak 
TAS·IO Model II 114K 
IBM PC 114K •nd •bove 

ASSET MANAGER 

sat.ts 
.s11t.ts 
S119.tS 

'ASSET SYSTEM · tS a completely computer.zed asset deprec•at•on system. 
partocutarly desogned tor the 48K TRS 80 11.4odel lll. OOSPLUS 3.• . and do t matro• pronter. 
The system. 

1) ass•gns control nu mbers to each asset 
l ) accumulates assets accordong to Genera l Ledger codes 
3) computes deprec •a t•on e•pense on each asset 

Tne ""SSET SYSTEII.4 '. os comproseo o t sox promary programs 
1) " sset Sys:em 11.4enu • 1 " sse! sort 
2) Proper ty 5) Searcn 
3} RePOrts 61 Dele te 

The " SYSTEM'' •s conflgurea to n.anclle 500 assel numbers . Counters are d•splaye<l on 
H'le screen as the data JS be-eng entere<J Tn1s enables you to mon110r you r progress as 
data 1s entered 
TRSIO MOO Ill Oiak only . S7t .t5 
" lso avaolat:>le. 
Generot L..sget Progrom Diak Model Ill .. $125.00 

Master Charge & Visa 
MICRO SOLUTIONS, INC. Software Center 9949 Harwin, Houston, Texas 77036 (713) 789-5443 or 1-800-23 1-6667 
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PHONE 

COMPANY 

STREET 

CITV. STATE and ZIP 

Featuring Micro-PerfN ... continuous Letterheads with 
a clean, trim edge when detached. 

Full color catalog also offers checks, statements and 
invoices designed to work with programs from over 200 
software sources. Plus stock tab paper, labels, diskettes, 
printwheels, work station furniture and accessories. 

To help us send you correct Information: I SOFTWARE BRAND PACKAGE . I 
0 ~~~mlng 

I COMPUTER MAKE MODEL I 
0 ~~:chased 

• Quality products at low prices. 
I LINE OF BUSINESS I 

Number of 
Employee.s 

• No Mhendllng charges" or hidden extru. 
• Smell quantities - 11 low 11 500 checks, 

statements, inwoices. 
• Money Beck Guarantee 

I Nebs , • ., ""' I 

: ~.~s"'"";"~'"o"•· : • One source lor your word processing needs. 

F .. t service ... buy direct by mall or 
PHONE TOLL FREE 1 + 800-225-9550 

liiiiij A d•v•stOn ol New England Bus•ness Service. Inc. 

(Mass residents 1 + 800.922·8560) 8:00A.M. to 5:00P.M., ET L.----------..1 
Do your own taxes like an expert 

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

e Privacy. 
e Built -in tax aids. Answers questions like " Is my father my 

dependent?" and "Are my deductions reasonable?" 
e Tax regulations programmed in by our team of accountants. 

Type in your figures and you 've done your own tax return. 
e Output to video or lineprinter. (Overlays available.) 
e Tax deduct ible. 
e M anual: T ax information, lists of deductions. tax glossary. 
• TAX/SAVER'" I: completes long and short forms, itemized 

deductions, interest, dividends, income averaging. 
• TAX/SAVER'" II: all features of TAX/SAVER'" I plus 

business income and capital gains. 

• 40% Discount on yearly updates. 

Reviews ilnCI Ueen' Comments: 
A bour TAX SAVER'" : 
"This is a very valuable tool" - R Perry. Persor1dl Computing MagazinE'. 

" Tax PreparatiOn Sohware". OE'Cember 1981 

" This is the perfe::t program for those doing taxes for o thers ( ... good for an 
individual, tool!) - B M .. MISsould. MT (Professoonal Prepart-r) 

A bout TAX/FORECASTER'": 
"VERY HANDY1" - T. Pett1bone. "Sottware C nt lc··. 1982 

Cl(opynglll t 982 

..- See List of Advertisers on Page 451 

TAX/FORECi\STER'• . a qu1ck !ax planner for 1982 1983. leis 
you see how hnanclill deo soons "'II affec1 yuur !axes. Merely change 
one or more entnes lo see your lax ref1gured 

PROFESSIONAL TAX/ FORECASTER'• 
adds d1sk storage o f chen I hies and 1ncomE' <1verag1ng 

Order> w1ll be f1lled mlol<' ,Jdnua1y 10 allow 1nclus1on ol new ld X l<>ws 

TO ORDER: 

Call coliE'C I 203·324-3009 or 203-544-8777 or mall 1h1s 
coupon 10 MicroiiUitic Progr;ommi•g Co. 

P .O. Bo,. 158, Georgetown, CT 06829 
Please enroll me m members serv1ce and send. 

0 TAX SAV ER'· I (ru $89.95 Manual included 
0 TAX SAVER' · II @ $139 95 Manual included 
0 TAX FORECASTER'· @.> $59.95 
0 PRO FESSIO NAL TAX FORECASTER"• 

@ $99.95 (requores 48K) 
($15 off any T AX FORECASTER'· wJth any T AX SAVER'• ) 

0 Tax Form Overlays (set or 6) ~ $39 95 
0 Please send me more 1nforrnat10n 

Please check one· 
TRS so· Model I 0 32K . 2 dnves 0 48K. 2 dnves 
TRS so• Model Ill 0 32K . 2 droves 0 481<. 2 dnves 

Add S3 50 for IJ(h,t~ dlld ~ndhng. CT TV'SKk>nl~ odd 7 ? :-.dies lax 

a me 

Addre, 

C IIY --- SI<JI(! Zip - ---
0 Check 0 M<tsl.-r Ch.Hge 0 V1sa 

Card No 
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There is a way, however, to combine 
literals. 

Enter: NAMEJ-NAMEI,NAME2 
Enter: NAMEJ 
Result: FOZZYBEAR 

Or better yet, 

Enter: NAMEJ-NAl'Y1EI. " .NAME2 
Enter: NAMEJ 
Result : FOZZY BEAR 

The comma is used to chain vari­
ables together. This is the catenation 
function. It may be used for combining 
any variables, not just literals. 

In the following example, variables 
are used to convert 10 degrees Celsius 
to Fahrenheit degrees. The first line as­
signs the value 10 to the variable name 
CELSIUS. The second line applies the 
conversion formula, F = 32 +9/5 x C, 
and assigns the result to the variable 
FAHRENHEIT. The last line retrieves 
the value of FAHRENHEIT com­
puted in the second line. 

Enter: CELSIUS-10 
Enter: FAHRENHEIT-32 + (9t7t5)

1
X CELSIUS 

Enter: FAHRENHEIT 
Result : 50 

This operation could be done in two 
lines by using the quad symbol in the 
second line. The quad symbol is usual­
ly represented by a little box called a 
window. In APLSO, it is obtained by 
typing shift, Q. Replace the second and 
third lines in the above example with 

1 Q+-32 + (90Je5)
1 

X CELSIUS. 
Quad used in this way causes the 

value assigned to the variable to be 
displayed right away, making it un­
necessary to enter the variable name 
separately. You will be seeing the 
quad function later in another use . 

Although this example illustrates the 
assignment and use of variables, it is an 
awkward way of doing the job. To ap­
ply the formula to a different value of 
CELSIUS would require retyping the 
lines. There is a better way. 

An APL80 Program 
A more efficient way of converting 

Celsius temperatures to Fahrenheit is 
to define a function that can be called 
by name. Until now, we have done 
everything in execution mode. To cre­
ate your own functions in APL, you 
must be in the definition mode. The 
system command )DEF takes you to 
that mode. 

To avoid typing long names when 
the function is used, l 've shortened 
FAHRENHEIT · and CELSIUS to 
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FAHREN and CEL. You do not have 
to type the line numbers; they are done 
automatically in the definition mode. 
This function consists of only two 
lines: the title line and line 1. When line 
number 2 is presented, press break to 
exit from the definition mode. 

lDEF FAHREN 
I: 32 + (90'"t5)1 X CEL 
2: break 

To call the FAHREN function, as­
sign a value to CEL, then type and en­
ter the function name. 

Enter: CEL -s 
Enter: FAHREN 
Result : 41 

This is a niladic function, one with 
no arguments. Later you will write this 
function as a monadic function, in 
which the value of CEL need not be en­
tered separately first. 

Try using FAHREN once more. 
This time assign seven values to CEL, 
each separated by a space. 

Enter: CEL- - 15 - 10 - 505 101 5 
Enter : FAHREN 
Result : 5 14 23 32 41 50 S9 

You have assigned a series of val­
ues to CEL. The variable CEL is now 
a vector, similar to a one-dimensional 
array in Basic. No dimension state­
ment is required; dimensioning is 
done automatically in APL. You 
need only write an assignment line 
with the desired values following the 
left arrow, separated by spaces. 
When FAHREN is called, the defined 
operations are performed on each 
member of the vector. 

You have written an APL program. 
APL programming is just writing user­
defined functions. 

Another APL80 Program 

A defined function need not be re­
stricted to one formula as in 
FAHREN. The function CONE de­
fined below computes the base area 
and the volume of a cone when its 
height and the radius of its base are as­
signed to HT and RAD. Again, short 
variable names are used to avoid the te­
dium of typing long names. To use 
CONE, assign values to RAD and HT, 
then type CONE. 

)DEFCONE 
I : 'THE AREA OF T HE BASE IS' 
2: 3.1416 X RAD • 2 
3: 'THE eoLUME OF THE CONE IS' 
4: (3 .1416 ro 3)

1
X (RAD"2l1 X HT 

5: break 

Enter: RAD-1 2 3 
Enter: IlT-I 2 3 
Enter: CONE 
Result: THE AREA OF THE BASE IS 3.1416 
12.5664 28.2744 
THE VOLUME OF THE CONE IS 1.0472 
8.3776 28.2744 

Like F AHREN, CONE requires 
that its variables be defined in advance. 
Also like F AHREN, CONE can be re­
written to avoid the separate assign­
ment statements. Since CONE has two 
arguments, it will be rewritten in Part 
II of this series as a dyadic function. 

It is possible to assign a single value 
to one variable and a vector to the 
other. In this way you can determine 
the effect of holding one variable con­
stant while varying another. 

Enter: RAD-2 
Enter: HT-4 56 
Enter : CONE 
Result: THE AREA OF THE BASE IS 12.5664 
THE VOLLME OF THE CONE IS 16.75.52 
20.944 25.1328 

Other System Commands 

The definitions of several APL80 
commands mention the word " work­
space." In APL, workspace refers to 
the area of memory in which assigned 
variables and defined functions are 
stored. Work in progress can be stored 
and retrieved by saving and loading the 
workspace. 

All system commands are preceded 
by a right parenthesis. 
• )CLEAR erases all the assigned vari­
ables and defined functions from 
memory. In APL jargon, you have 
cleared the workspace. 
• )FNS lists the names of all the func­
tions defined in the workspace. 
• )V ARS lists all variable names that 
have been assigned . 
• )SAVE saves the workspace to tape. 
• )LOAD loads a saved workspace 
from tape. 
• )CHECK is used to verify a saved 
workspace. 
• )ERASE removes a function or vari­
able from the workspace. The function 
or variable name follows the word 
ERASE. 
• )EDIT allows you to make changes 
or insertions in a named function. 
The edit function will be described 
next month. 
• )OFF clears APL80 from memory 
and returns you to Level II Basic. • 

Margaret Grothman can be 
reached at 5117 Denton Place, Madi­
son, WI 53711. 



FREE 
business software 

directory 

• Radio Shack's Model 1.11.111. 
• Heath's MBASIC and HDOS 
• CPM: Xerox. Alto .. . 
• IBM Personal Computer 

"IDM2 is GREAT!" -publisher of 80-US 

.. (GL) superior to either the Osborne (SBSG & Taranto) 
or Radio Shack ... MAIL-X has a greater capacity ... 
more flexible than (R.S. )" 

-columnist of 80-microcomputing 

.. impercept ively fa~t ... (DBMS) is a good and reliable 
work horse.. -publisher of I ntcrface Age 

Data base manager. integrated accounting package 
(AR. AP. GL & Pa yroll). inventory. word proces­
sing. and mailing li st. Compare and be selective ! 

~~ Micro Architect, Inc. 
~ 96 Dothan St .. Arlington. MA 02174 

,;149 

FINALLY 

NEW! 
FROM 

COMPUTEX 

An audio cassette based Assembly L•ngu•ge and 
B•sie Language course designed to help you learn 
how the software "pros" write programs to sell. 
Actual classes were recorded along with student 
comments and questions (the next best thing to 
being there) . 

zao Assembly language Course . .. ... . . . $150.00 
(includes manuals and class handouts) 

Basic Language Course ........ .. ... ... $130.00 
(includes manuals and class handouts! 

CERTIFICATES OF COMPLETION AVAILABLE 

Call or write for our tree blocnure 

/?iEtPUT£)( TRAINING DIVISION 

f 7321 El Camino Real 
Houston, Tens 77058 (713) 488-0022 

the micro computer pros --u 

DEMON 
SEED 
By Jeffrey Sorensen and Philip MacKenzie 

The end is nP.ar ; the demonic forces have invaded our galaxy. 
I t is up to you to defend the galaxy f rom destruction. At 
your command is a powerful star cruiser equipped with high· 
energy missiles and defensive shields. Only w i th pract ice and 
patience will you be able to defeat t he many waves of demon 
attacks and reach the three special chal lenge levels t hat w ill 
test your mental and physical dexterity. (Disk version saves 
high scores.) 

16K Model IIIII Tape S19.95 
32K Model IIIII Dosk S24.95 

P.O. Box 741 , Bloomfie ld Hills. Ml 48013 (3131 540.8143 -' 258 

Add 51.75 for shipping and handling 
Michigan Residen1s add sales 1ax 
Dealer Discounts Available 
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TECHNIQUE 

Speed up your Basic displays. 

POKE Graphics 

311 CLII ! PRilri'CBIU(231 •PRIIII'I'Ut,'POI! CIIAPBICS'nFORAT-l!Ollll•ll! 
I'I'ICLIIICO!'D351 
llt M•PIIIt(2931 11PM•73'1'BIIIAS•l7l151M$•'11odol Ill'ELIIU.S•l712t 
1MI•'IIodol I' 
311 • 

J ... l Schaefer 
33 Jackaon Road 
.. run, llew Jeney UIU 
"' 767-2751 

312 Paiiii'I'CBRf(l3)1PRIIII'I'fi,'I ae• you ar• Ulinq a '+M$r1PORAT•l'l' 
0111. IIIDT I CLII 
314 IBPOT'Wbat line llo. il tb• atr inq you want to cban9• in'rAL 
lli Al•PIID(AS)IAl•PIID(AS+ll•Al•PID(AS+2l•A4•P!I!It(AS+3l 
lll A9•Al+A4'256 
321 IFA9•ALTIIIJIC1.81PRliii'I''I have found line llo. 'rAL•CO'I'03241LIIEC 
LSaPaurr•I a. lookin9 at line llo. •1AI 
322 IPA9<AL'ftiEIIAS•Al+.U•Hi I CO!'DllU:LSElPA9>ALftiEIIPRIIII'I''l can no 
t find tbat line. Plaaaa Chack your input.'IPORU•l!Oliii111D'1'1C 
Llil CiOTOlll 
324 AI•ASzPatn•tt •tart• in -ory loc•tion •o. •,uznurr•:--------------------------------------------------------
321 PRlll'l'l'llllt(Ulr•U•U+l •AJ•AJ+lllPAJ<4TII!JICOT032ULS!IFPIU!lt(A 
ll <> lft!JICOT032 I 
3 3 I PR I B'l'1 FalBT' ---------------------------------------- ----
---------------- •zpRJft•Tbil ia the c~puter code for the line.• 
•Patn•TM firet t~ nualberl (nl+n2•2S6) • 1tart addr••• of neat 
line . • 

332 raurr•Tba neat two numera (nl+n4•256) • preaent line nullber 
.• , panrr•Tbe r ... ining nu.t>era are th• ASCII • lntern.l Cod•: fo 
r the•JPRtNT•proqru line. •, IIIPOT•Preaa •arrn• to continue. 1 II 

)~~ Patn•Pr••• the up arrow to 90 to next higher -ory locatio 
n • , pJtllft'•Pr••• the down arrow to go to neat lover -ory locati 
o~.• a Pit.tln'•Preaa •c• to change the pre•ent .. aory location; ••PRl 
~·If 'C' ia preaaed you type in the new Code Mo. • preaa llrTD. 

336 PJttft•,.. you chan9• each Maory location you will be ahovn v 
hat••••nrr•ta in the neat location. a. careful not to chan9e ao 
Mthin9•1 PRJII'f•outeide of the atr in9 parentheaia. Pr••• • UBAJ' 
to eacape. • 
ll7 U•AI-AJ 

~!: ~:~~;~~~!l~=~~;;~~~:l;l~:=~~a;~mxta;l l ii.SIPRI 
JIT•to.puter code• 
342 COSIIBJ91:CO'I'Olll 
151 PJU NT•ror introduction pr eaa '1 1 any other key to atart. •aGO 
SUB]91 l lPAUY$<>'I'TB!JICOT03liiiUIICLI 
352 raiBT'Ua1nq poke grapb1ca can edd faat graphic& to a BASIC P 

~':':!~;ou .ak• up d.._,. atringa. zx .. plo » CR$•'rCBRS(l41 r'll23 
4~7U'rCBR$()4lr' 
... t you poke a 9raphica character code into each ...ory• 
35t PRIBT'location. '!'ban whan the atring 11 printed in th• proqr .. 
tben grapbica will appear on tb• acu•n . In tbil ••Dple if 
we poke 9raphica character '191' into each location bet:ween 
tbe perentheaia when GaS ia printed we will •~e •, 
35i PRlll'l'S'I'RIIICf(li,Ullr' 
~~~n~3~~Pru1 any k•y for proqr••,,cosua391:CLS:COT03ll 

391 AltiY$•lllltiiY$11PAI:EY$•'"tt1Dl91 
392 IPASC(AitiY$)•9l'I'BEIIAI•U+l 
394 lrASC (AitiYil•liTBIIIAI•U-1 
391 lPASC(AitiiYI)•670RASC(AJtiYI)•99TBENl981LSIR!'I'URN 
lll t•Ptrr•aew code•,uaPOIIAI,M t U'nlRN 

Program Listing 
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James S. Schaefer 
33 Jackson Road 
Berlin, NJ 08009 

POKE Graphics add high 
speed displays to a Basic 

program. 
The first two memory loca· 

lions of each line store the start· 
ing address of the next line. To 
find the start address of the next 
line use the formula n1 + n2" 256. 
The next two memory locations 
store the present line number. 
To find the present line number 
use the formula n3 + n4 "256. 
Control, text characters and 
space compression codes com· 
bine to store the rest of the lines. 

A zero ends each line and tells 
the computer to go to the next 
line or end the program. 

To create POKE graphic 
strlng(s) first make up dummy 
strlng(s) to change into graphic 
strlngs(s). Begin the program 
with these strings because the 
computer must "see" the graph· 
lc strlng(s) before they are 

printed. 

The Key Box 

Baalc Level II 
Modell or Ill 
18K RAM 

The POKE Graphics program 

starts at line 300, leaving enough 
room for any graphic display you 
put In your program. For exam· 
pie, start a 15 character dummy 
string In line 10 by writing 10 

G1S = "123456789012345" To 
change this Into a graphic string 
find the memory locations and 
POKE the new graphic codes 
into the locations now storing 
1234567890 12345. 

You can use the POKE Graph­
Ics program when you have 
keyed in line 10 as above. 

Line 310 PEEKs location 293 

to see If the program is in a 
Model I or Model Ill. A 73 stored 
In this location Indicates Model 
Ill; any other indicates Model I. 
You are then Informed of this In 

line 312. Line 310 also sets AS 
(address start) · equal to the 
memory address of the begin· 
ning of the Basic program by us· 
lng the pointer at addresses 
16548 and 16549. This makes the 
program compatible with both 
the Model I, the Model Ill and 
Disk Basic. Line 314 asks what 

Memory locatiOn -=71 ASCII • G 
Memory locatiOn --48 ASCII • 1 
Memory locatiOn --311 ASCII • S 
Memory locatiOn --213 ASCII • I nt~~m&l Code 
Memory locatiOn - -34 ASCII • • 
Memory locatiOn -·411 ASCII • 1 

Table 1 

S canned by Ira Goldklang - wwwtrs-80 com 



COOSOL COMPUTER PRODUCTS 
HAYES SMART 

SANYO COMPUTER EPSON PRINTERS 

• EPSON MX70 $288 
• EPSON MX80 FIT GRAFTRAX PLUS CALL 
• EPSON MX1 00 GRAFTRAX PLUS . CALL 

OTHER PRINTERS 

NEC PC·8023A·C . CALL 
NEC 3550 CALL 
NEC 3510, 3515, 3530 S1695 
NEC 7710, 7715, 7730 S2275 
NEC 7720, 7725 $2645 
C ITOH 851 OAP CALL e 851 OACD CALL 
CITOH t 541SP CALL • 1541 SRE CALL 
C ITOH FI0-40PU 51395 • F10-40RU Sl 395 
C ITOH F1 0-55PU 51795 • FI0-55RU 51795 
OKIOATA 82A CALL • 83A . CALL 
OKIOATA 84A CALL • 82A TRACTOR 555 
TALLY MTI602 MT 1605 51 495 
TALLY MT 1802 MT 1805 51795 
DIABLO 630 and 620 SERIES CALL 
OUME SPRINT 5 45/RO,KSR & 55/RO.KSR CALL 
ANAOEX AOX-9500-P, AOX-9501-P $1295 
COM REX CR-1-S, CR-1-C. CR-1-0 CALL 
SMITH-CORONA TP-1 CALL 

MODEM & CHRONOGRAPH 

,---;- - -

---- -
~- ••• . •! 

l: ss·~, 
~-

. --

• HAYES SMART MODEM (300 BAUD) 
• HAYES SMART MODEM (300 & 1200 BAUD) 

• RS-232C COMPATIBLE 
• FULL and HALF-DUPLEX OPERATION 

WITH BOTH 
• TOUCH TONE and PULSE DIALOG 
• AUTO-ANSWER/DIAL/REPEAT 
• COMPLETELY PROGRAMMABLE 
e BUll T-IN AUTO MONITOR 
• STATUS AT A GLANCE 
• DIRECT -CONNECT DESIGN 

• HAYES CHRONOGRAPH 
• NOVATION AUTO-CAT AUTO ANS 
• SIG NALMAN MARK I (300 BAUD) 
• U D.S. 103 OALP (300 BAUD) 
• U 0 S. I 03 JLP (300 BAUD) 
• U 0 S 202 SLP (1200 BAUD) 

TERMINALS 

• TELEVIOEO 910 5595, • 912 
• TELEVIDEO 920 5750, • 950 
• ADOS Voewpornt A 1. A2. A3, 

"' 105 

COOSOL. INC. P.O. BOX 743. ANAHEIM. CALIFORNIA 92805-0743 

S229 • SAN YO MBC-1 000 S1 599 
S595 • SAN YO MBC-2000 S2699 

• SAN YO MBC-3000 S4999 

e SAN YO ACCESSORIES & SOFTWARE CALL 

OTHER COMPUTERS 

• ALTOS Computer Systems CALL 
• ADOS Computer Systems CALL 
• NEC PC-8001 A, PC-8012A, PC-8031 A. and 

JB-1201 (NEC SYSTEM) S21 49 
S209 • NEC Other CPU's and Software CALL 
$219 • OYNABYTE 5605-6-1 S5999 

589 • DYNABYTE OTHER SYSTEMS CALL 
5175 • XEROX 820 SYSTEM w/5 114' DRIVES S2499 
5199 • XEROX 820 SYSTEM w/8" DRIVES S2995 
5249 • SOFTWARE FOR THE ABOVE CALL 

COOSOL SPECIAL DISCOUNTS 
5705 
$959 APPLE SOFTWARE CALL 
5535 IBM SOFTWARE CALL 

PHO N E 7 D AY S Calif. (7141 545-2216 
A W EE K (8001 854-8498 

Bu~~---T: aa' 'CIIEiiEA~N~v, ou BUY DIRECT?'' 
thE 
po 
thE 
"a 
It< 

$30.00 
CHRISTMAS BONUS 

The reader of thrs magaLrne wr /1 recerve a bonus 
of S30 00 OFF our already-low-low prrces 

" IF THEY CORRECTLY QUOTE " to us 

" FORT WORTH COMPUTERS IS CLOSER - AND ~!!!!!!!!!! 
I CLAIM MY $30.00 BONUS" ; 

01\ To qualify Order must (A) be placed and 
fro pre pard before December 1st 1982 and 
thE (8) exceed $7 .00000 net order value 

au EXTRA! EXTRA! 

. ·.. . . . . - ... . . .. . . . . ... .. .. - . . .. -··· · · · · ·· - - .. - . ·_ :...:...:....:...: • . p,;;>;..: 1<.. !I : • ----- ----~- -

SAVE SALES TAX* 
PLUS DISCOUNT 

"TEXAS RESIDENTS ADD ONLY 4"'• 

_I " WE ARE CLOSER"! 

~ 
FORT WORTH COMPUTERS 

L l ,....J 
.... 214 

IN TEXAS CALL817-573-4111 

TOLL FREE ORDER NUMBER: 1 · 8 00 · 4 33 ·S·A·V·E 
"TM· TRADE MARK OF THE TANDY CORPORATION 377 PLAZA GRANBURY • FORT WORTH • TEXAS 76048 
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1·----------------1 
HOW YOUR TRS-80* CAN OUTSMART IBM-PC" I 

I WlthXVZTaoftwereyourTR5-80becomeureelpro! 1 
1 INTERACTIVE CONTROL LANGUAGE (rei.2-A) .. $59.00/S 10 ma I 

The most power1ut controllanouaoe ever designed lor the mocro. Intended for I control of computer operation, software enhancement and customlzation. Just I 
check list of features: I • Complete control over computer • lnte<actiY8 progra..VICL coexecut1o,• I 

I 
operatoon e Ent>ances DOS. assemblers. 

e Powerfull command language comprlers. wordprocesaors. I 
I 

processor database. etc • 
e Interaction w1t11 operator e ProVIdes data for keyboard 1nput I 

I • Control onterceptoon• • Access to d1splay output• 
• Queue structure for data • &RETCODE 1nd1cates resun of I 

I man•pUiat•on• executeon• I 
• \/enables and informahon passed e Conditoonal execution of DOS 

I between programs commands & /CMD files I 
e 1/lrtual 110 for keyboard and display operations• 

I • Exclusive ICL feature I 
1 LIBRARY SUPPORT OPTION ... $79.00/$10 ma I 

Upgrade your DOS with libraries! Organize your files neatly- put all 
I / BAS files into BAS/ LIB./CMOs to CMD/LIB./RELs to RELILIB. etc. 1 
I 

Use regular DOS commands to hst. copy, ki ll, print. load. save .. . files I 
directly to/from libraries. Your processing will be faster, plus LSO 

1 saves space- minimal file size IS 1 sector. not granule' In addition, the I 
compress option saves another 30'lb of space. Using LSO we 

I managed to place all files that previously occupied 2.5 diskelles 1 
I onto one diskette and still 10% of space remained free! I 

SPECIAL OFFER: ICL and LSO . .. . . $99.00 
I ~ To order, apec:lfy Mod IIIII end DOS. 1 
I 

Check. M 0 .. C.O.D. plus 52.50 slh 

1 Fore~gn orders · extraS 10.00 

I XYZT COMPUTER DIMENSIONS, INC. I 
2 PENN PLAZA. SUITE 1500 I NYC. N.Y 10121 I 

(212) 244·3 100 "' 158 

I Oealerstnqu•res welcomed ,. ·reg111ered trademarks I 
1 NEWDOSJao• o o osPLus• o Loos• o rRsoos• o NEWDOS+• o I 

·----------------

CANADIANS 
All our software now available 
at the lower American prices 
Some Examples 
• Scorfmon 23.95 
• Defence Comm 19.95 
• Robot Attock 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 
• Coble~ from 39.95 
• Roms-16K 24.95 
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Other Products At 
Similar Savings 
• Cornsoft Group 
• Big Five 
• Apple Gomes 
• Alori Camp Gomes 
• Adventure Inter. 
• Instant Software 
• Med Systems 
• Spectral Assoc. 
• Sub Logic 
• Modem 80 
• Printers 

line and AL (associate line) 
holds the line number. 

A 1 holds the least s ignificant 
byte and A2 holds the most sig­
nificant byte for the memory lo­
cation of the next line. (Remem· 
ber n1 + n2•256.) A3 holds the 
least significant byte and A4 
holds the most significant byte 
for the present line number. (Re­

member n3 + n4•256.) 

Line 318 makes A9 equal to 
the preSent line number (A3 + 
A$.256). If A9 equals AL then 
you have the line number you 
need and AO = AS. AO is the 
memory location for the line you 
need. Line 328 prints the ASCII 
and control codes to check for 
the dummy string. AJ records 
the number of memory locations 
the line uses so that after the 
code Is printed you can return to 
the beginning of the line In 
memory. If the line found does 
not equal the line you need A9 is 
set to equal the start of the next 
line In memory. This continues 
until the line Is found or there 
are no lines left. 

MOST TRS-80 PROD. 
AT 10% DISCOUNT 

Enclose cheque or 
Money order 
with all orders. 
Add 5% for Visa orders. 

Sorry no C.O.D.s 
No phone orders. 

ADD 1.50/0RDER 
FOR SH IPP./ HAND. 
3/4 W EE KS DEL. 

You can now step through 
memory locations searching for 
the 123456789012345 you want 
to change. The up arrow steps 
up in memory; the down arrow 
steps down In memory. Press 
the up arrow until you see the 
contents of Table 1. 

Now you can change the 1 
stored here into a graphics 
code. Press C and answer the 
question New code 7 with a 
graphics control code between 
128 and 191. After you change 
this memory location you will 
see the new code. If you change 
the 1 into graphic code 191 the 
screen will show: 

Memory location - = 191 
ASCII= . 

If you wanted this, press the up 
arrow to move to the next higher 
memory location. If not, press C 
to change the code stored In the 
memory location. Remember 
that if you change one outside 
of the quotation marks you 
could destroy your program. Be 

careful! • 



Daisy wheel quality 
without daisy wheel expense. 

You need the quality print that a daisy wheel printer provides but the thought 
of buying one makes your wallet wilt. Selectric!\' Interface, a step-by-step guide to 
interfacing an IBM Selectric 1/0 Writer to your microcomputer, will give you 
that quality at a fraction of the price. George Young, co-author of Microcom­
pwing mag;1:z: ine's popular "Kilobaud Klassroom" series, offers a low-cost alter­
native to buying a daisy wheel printer. 
Selectric lncerface includes: 

• tep-by-step instructions 
• tips on purchasing a used Selectric 
• information o n various Selectric models, in­

cluding the 2740, 2980, and Dura 1041 
• driver software fo r Z80, 8080, and 6502 chips 
• tips on interfacing techniques 

With Selectric lncerface and some background in electronics, you can have a high­
quality, low-cost , letter-quality printer. ~tals not included. 

ISH!'\ O-H8006-0'i 1-4 128 pagt" $12.97 

C redit c:ud order~ call TOLL-FREE 
1-800-2 )8-547 3. O r mail your o rJcr with 
payment plu:-o $1.50 ~hipping and han­
dl ing ro: \X ay nc G reen Inc An n : Retai l 
&x1k Sales, ~tcrborough, N H 0345 . 
Deakr inqui ric~ im ·itcd. 

A \V;lync Crccn Puhlic n ion 

---------------------- -· ------

( :.1r,l • l. \pln·, -----

SI~T1. lt l lrt.. ----- --­

;...: ,111"\t.' 

,-\JJn~- ---- ---------

C"' 



UTILITY 

Easy Picture Editor 

The TRS-80 Color Computer pro­
vides some great graphics commands 
that make graphics programs easy for 
the novice programmer-easy, but tedi­
ous. All graphics require x and y coordi­
nates and some require several argu­
ments . Keeping the arguments straight 
and getting the right coordinates takes 
careful work and much patience. Draw­
ing the picture on graph paper helps 
keep things organized. but it's hard to 
sec exactly what the screen will look like 
until you type in the entire program. 

I use a GIGI color graphics terminal 
connected to a VAX 111780 at work 
and have access to some powerful 

by Ron Ginger 

Simple commands for 
art or game graphics: 

lines, boxes, and circles 
for the Color Computer. 

graphics editor software that lets me 
generate picture files by simple menu­
driven keypad commands. I discovered 
that the same capability was possible for 
the Color Computer. 

The program lets you create a 
drawing with simple keyboard com­
mands and then save a tape file, in Basic 
program format, that can be loaded and 

Pmgram /Jil in~ 

1 REM *********************** 
2 REM * PICTURE EDITOR * 
3 REM * BY RON GINGER * 
4 REM * VER 1 JAN 9 1982 * 
5 REM *********************** 
19 CLEAR 1999 : PMODE 3,1:PCLS:DIM L$(59) 
15 DS=CHR$(94 ) +CHRS(9)+CHR$(19)+CHR$(8)+CHRS(95)+CHR$(93)+CHR$(9 
1) +CHRS(:ll ) 
29 CS$(0J =• GRN YEL BLU RED•:CS$(l)=•BUF CYN MAG ORA• 
25 CLS:BLS=STRING$(32,• •):FC•4:CM=1:CS•9:BC=1 
39 CS(.L)•" GREEN •:C$(2)•• YELLO\i ":C$(3)•• BLUE •:c$( 4)•• RE 
D 

~~GfSJ ">) =· BUFF 
40 GOTO 2090 

" :C$(6) • " CYAN " : C$(7)=• MAGENTA":C$(8)•" OR 

45 PRINT@CP,CHR$(143 ) ;:CS•INKEY$:IF 
) ; : GOTO 45 
59 RETURN 
55 C•INSTR(l,.12345678",CS ) 
69 IF C=9 THEN RETURN 
65 IF C~·1 AND C<4 THEN C• C+4 
79 IF C~~0 AND C>4 THEN C• C-4 
75 RETURN 
100 REM **********COMMAND INPUT***** 
105 C$•INKEY$ : IF C$• "" THEN 105 
119 SCKEEN 9,1 
115 CP•CM*32 : GOSUB 45 
120 IF ASC(C$)•94 THEN CM• CH-1 
125 IF ASC(C$)•19 THEN CM•CM+l 
139 IF CM<1 THEN CM•13 
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C$••• THEN PRINT@CP,CHR$(175 

run to draw your picture. You can usc 
this program to create a display o r as the 
basis of a game program. 

Operation is simple. The text screen 
displays all possible commands and ar­
guments. A blinking cursor appears in 
the first display column which you 
move up and down with the arrow keys. 
When the cursor is in fro nt of the item 
you want to draw, press enter. If the 
command requires more arguments, the 
cursor will jump to the appropriate 
place and await your entry. 

Once you have selected an object to 
draw. the graphks screen displays a sin­
gle dot. Each arro w key moves this 
marker one pixel in the corresponding 
direction. With shift and an arrow, the 
marker moves 10 pixels. When the mark­
er is where you want it, press enter. For 
lines, place the marker at the beginning 
of the line, press enter. move the marker 
to the end o f the line, and press enter 
again. A line will be drawn bet ween the 
selected points. Yo u can continue to se­
lect and enter points as needed . 

Boxes are entered in a similar man­
ner. You move the marker to one box 
corner, press enter, move it to an oppo­
site corner, and press enter again. For 
circles, first select the center, then a 
point of the circumference. Pressing an 
incorrect key returns the text screen for 
another command input. 

The Key Box 

Color Computt.'r 
l6K RAM 
Extended Color Basic 



MACHINE, LANGUAGE DISK 1/0 & OTHER MYSTERIES, 
To HARNEss THE PowER oF DisK DRIVES. 

The best and most complete book 
on TR.S-Io Model I and Model III 
disk 1/0 available. 

"Machine-Language Disk 1/ 0 a: 
other myatcrica" by Michael Wagner. Volume 5 
of the popular " .. . and other mystcrica" aeries 
published by IJG. 

More than 190 pagca of information 
and cliacovcrica on the subject of dial< 1{0 for the 
bcJinncr and expert alike, uaing Z-lo Assembly 
Language to directly control the TllS-Io Model 
I and Model HI diak drives and intc.rrupt 
ayatcma. With this book anyone an become a 
disk 1/ 0 "expert", and make more efficient uac 
of cliak apace, or to write his or her own "full 
blown" cliak operating system! 

For the beginner and old pro'. 
Machine-Language Diak 1/0 a: 

Other Mysteries is packed with source code and 
Oow chart illustrations for every function and 
operation described. And the source code for 
two complete disk I/ 0 driver routines, one for 
the Model I and one for the Model m , arc alao 
included for "instant" acccu to your floppy 
drive systcma. 

Plus, the source code for a small cliak 
operation system (S{OS) ia included as a bonua. 
This S{OS contains aU of the routines described 
in the book and shows how all of the cliak 1/0 
and interrupt functions should be incorporated 
into a working system. 

On machine language diak lfO. 
Machine-Language Diak 1/0 a: 

Other Mysteries explains what the floppy drive 
tyatcm it all about, what 1hcb and Sector arc, 

the Western Digital Floppy Disk Controller 1771 
and I79J chipt, read/write access, reading a 
selected drives' status, how to teat and make 
sure a ditk it in a drive or if a drive is on the 
syncm (on-line), the Head Ilcstorc command, 
the Head Step and Seck commands, the 
"Force-Interrupt of function" command, the 
llcad Addrcas command, the llcad Track 
com.mand, the Write Track (FOllMAT) 
command, the Ilcad Sector command, the Write 

Sector command, Post Non-Maakable­
lntcrrupt Proccu ing for the model Ill, and 
much more. 

On TR.SDOS file 1/0 
and most TII.SDOS-Iikc operating systems, 
Machine-Language Disk l /0 a: Other 
Mysteries explains; what a disk ftlc really is, 
what records arc and bow they're norcd on the 
cliak, creating a file, performing Direct llecord 
1/0 , performing Single Byte 1/0 , dosing a: 
killing files; error processing and TllSDOS 
error codes with their meanings, and much 
more. 

Plus many other handy programs, 
routines, and revelations arc included. Such as a 
TllSDOS error message displayer, a disk 
formatter program, a program to calculate a 
pauword for a given encode, a object ftlc 
load-format diaplaycr, a file oriented full screen 
ftlc editor, and a FULL BLOWN smart terminal 
program. 

Machine-Language Disk 1/0 a: 
Other Mysteries is a must for all programmen 
at juat h9.9S· Available at computer stores, 
selected B. Dalton Booksellers and independent 
book dealers. lf your dealer ia out of stock, 
order direct. Include s • . oo for ahipping and 
handling. Foreign residents add Sn.oo plus 
purchase price, in U .S. funds. 

1953 West 
11th Street 
Upland,CA 
91786 (714) 
946·5805 

T~1 T RS·Io and T RSDOS >.rc rcgutm'd trade marks of TA:-IDY Corp. C I JG. Inc 191> 



When you are ready to ave your 
masterpiece, simply select the save line 
and enter the file name you want to give 
the program. You are asked for a begin­
ning line number for the Basic program. 
If the image i imply a drawing, 10 i a 
good place to tart. If you plan to add 
some tatements to the program to cre­
ate a game, select a line number that 
puts the graphics in the correct location 
for your program. 

How II Works 

The program begins by initializing 
several needed variable and then, in 
lines 2000-2075, setting up the screen 
with the command list. It then jumps to 
the command-input routine at line 100. 
Lines 120 and 125 test input for the up 
and down-arrow keys (ASC II 94 and 
ASCII 10) and adjust CM to indicate 
the command selected. If you press en­
ter, line 150 branches to an ON CM 
GOTO to dispatch to the e~tion to han­
dle the command. 

Lines 200-295 handle the input of x 
and y coordinate . I tried to u e joy-
ticks for thi , but found them o rne­

what dum y and inaccurate. Note the 
use of INSTR in line 215 to elect one of 
eight po ible entries. Thi technique is 
faster and neater than the usual section 
of lf. .. Then lines o metimes used . 

The tring D$ i set up in line 15, u -
ing C H R$ for each po ible alue of ar­
row and hift arrow key . In 2 15 the en­
tered variable, C$, i tested with INSTR 
and , if any arrow wa pressed, returns a 
value between o ne and eight. If any oth­
er character i pressed, C will be et to 
zero and the On GOTO will fall through 
to the next line. 

The program data is stored in an a r­
ray L$, with LP pointing to the next ele­
ment to add to the array. Note PIC-ED 
dimensions L$ to 50. If you intend to 
create a very long program, you might 
need to change the DIM and the Clear 
for string space. The command are 
added to L$ without a line number. The 
tape-writing ro utine (lines 900-101 5) 
adds a beginning line with PM ODE 3, I 
PCLS and Screen command and devel­
ops a line number based o n the input 
value for tarting line. A final line i 
added with a GOTO to maintain the 
display in the fini hed program. 

I've found the program both fun to 
work with and useful as an easy way to 
generate graphks for other programs. It 
brings out the artist in everyone. • 

Ron Ginger (1 7 Pouer Rood, Fram­
ing lwm, MA 01701) owns a Color 
Computer and a PDP-I I . His ifllerests 
are computing and boar building. 
390 • 80 Micro, December 1982 

135 IF CM >13 THEN CM•1 
140 IF ASC( C$)•13 THEN 150 
145 GOTO 115 
159 ON CM GOTO 300,340 , 340,600,710,700,400, 5 00 , 500 , 800 , 1100 ,1 200 
,909 
200 REM **********COORDINATE INPUT•• 
205 PC~PPOINT (X , Y) 

210 CS•lNKEYS :IF CS• "" THEN 210 
215 C=INSTR ( 1 , D$ , C$) 
229 PSET(X , Y, PC ) 
225 ON C GOTO 235 , 240 , 245 , 250,255 , 260 , 265 , 279 
23 0 CzASC ( CS ) :RETURN 
235 Y•Y-1 :GOTO 275 
2 40 X=X+1:GOTO 275 
245 Y•Y+1:GOTO 27 5 
258 X•X-1: GOTO 275 
255 Y•Y-18: GOTO 27 5 
260 X•X+10: GOTO 275 
265 Y•Y+10: GOTO 275 
270 X=X-10:GOTO 275 
275 I F X>255 THEN X•255 
280 IF X< Y THEN X=0 
285 IF Y>191 THEN Y•191 
290 IF Y<0 THEN Y=0 
295 PC=PPOINT(X,Y):PSET(X,Y,(PC AND 7)+1):GO'l'O 210 
300 REM***********COLOR CHANGES***** 
305 CP•43 :GOSUB 45 
310 IF C$• "1" THEN CS•1:GOTO 32 5 
315 IF C$•"0" THEN CS•0:GOTO 325 
320 SOUND 10,5:GOTO 305 
325 PRINT @43,CS;CS$(CS); 
330 LS(LP) • "SCREEN 1,"+C$:LP=LP~ 
335 coTO ue 
340 REM B/ F COLOR 
345 CP•82:GOSUB 45:GOSUB 55 
350 IF C•0 THEN SOUND 10 , 5 : GOTO 345 
355 PRINT@82,C;C$(C);:BC•C 
368 CPc114:GOSUB 45: GOSUB 55 
36 5 IF C•0 THEN SOUND 19,5:GOTO 360 
370 PRINT @114,C; C$(C ) ;:FC•C 
37 5 COLOR FC 1 BC 
380 L$(LP) • " COLOR"+STRS(FC) +","+STRS ( BC) :LP=LP+1 
385 GOTO 110 
498 REM **********CIRCLES *********** 
40 5 CPc2 42 : GOSUB 45 : GOSUB 55 
410 IF C•0 THEN 100 
415 CC•C :PRINT@24 2 , CC;C$ (CC) ; 
420 SCREEN 1,CS 
425 GOSUB 200:IF C<>13 THEN 110 
439 XO•X: YO•Y 
435 GOSUB 200 : IF C<> 13 THEN 110 
449 R=INT(SQR((XO- X).2+(YQ-Y).2 )) 
445 IF AR•1 THEN 525 
450 CIRCLE(XO,YO),R,CC 
455 L$(LP) • " CIRCLE("+STR$(XO)+ ","+STRS(Y0)+ " ) ,"+STRS(R)+ ","+STRS 
(CC) 
460 LP•LP+1 
465 I F AR=1 THEN 525 
470 GOTO 100 
590 REM **********ARC,ELLIPSES****** 
505 CP•271:GOSUB 540:STS=NS:ST=N 
510 CPz281:GOSUB 540:SPS•N$:SP=N 
51 5 CP•304:GOSUB 54B:HW$•N$:HW=N 
520 ARz1:GOTO 420 
525 LS(LP)•"CIRCLE("+STR$(XO)+","+STRS(YO)+" ) ," +STRS(R)+" ," +STRS 
(CC)+"," +HWS+" ,"+ST$+","+SP$ 
530 CI RCLE(XO, YO) , R,CC,HW,ST,SP 
535 ARz0:LP•LP+1:GOTO 100 
5 40 REM **********NUMBER INPUT****** 
5 45 PRINT @CP ," " ;:N$="" 
550 GOSUB 45 
555 IF ASC(C$ ) • 13 THEN 575 
560 IF ASC(C$) <46 OR ASC (C$) >57 THEN SOU ND lB , 5 : GOTO 55 0 
565 NS=NS+CS:IF LEN(N$)•4 THEN 57 5 
570 PRINT @CP , C$;:CP•CP+1:GOTO 550 
575 N•VAL ( N$):RETURN 
699 REM **********LINES ************* 
605 SCREEN 1 , CS 
61B GOSUB 209:IF C<>13 THEN 110 
615 XO•X:YO•Y:PSET(X , Y, FC) 
620 GOSUB 2B 0:IF C<>l3 THEN 110 
625 LINE(XO,YO)-(X,Y) , PSET 
630 GOSUB 660 
635 L$(LP)•LS(LP)+" PSET":LP=LP+l 
640 GOSUB 200:IF C<>13 THEN 110 
645 LI NE -(X , Y) ,PSET 

Scanned by Ira Goldklang - www.trs-80 com 



Serial Line 
Analizer 

SeMI Une Anatlzer ................ . 

TRS-80"' MODEL Ill 
TRSDOS"' 1 .3 Users 

Super-DIR 1 .3 

I PABSoft I 
Excellence in Technical Software 

LINEAR CIRCUIT ANALYSIS 
Plugs onto TR$-80 color computer Rom 
Pack port. Oosplays EBCDIC. ASCII . Bonary 
and HEX at 50. 75. 110. 1~ 5. 150. 200. 300. 
600. 1050. 1200. 1800. 2000. 2400. 4800. 9fnl. 
19200 Baud. Baud rates can be spht over two 
channels Anahzer os async and supports 
computer/modemltermonallpnnter apploca­
toons or trouble shooting lndustnal serial 
anahzers sell tor 3000 and up . New techno­
logy allows us to sell ot tor $1". 

SDIR a dorec tory maintenance and display 
progr am enhanc ing present commands and 
allows unlimited access to your disk and disk 
files. Not recommended for those who need 
to be pr otected from themse lves. 

DC Analysis . . .... . .... ....... . $17 
AC Analysis ................... $17 
State Variable Analysis ... .... .. $17 

Among it s many I eatures: 
All Three ... .. . . .. . ............ $40 

SO IR run under TR DOS I. 3. 
DIGITAL FILTER DESIGN 

EPROM Prog,..,mer . .. . . .......... . 
Read and program EPROM on the TRS-80 
color computer. to r SIO. 

SD IR abbreviated (horizontal or vert ical) or 
super expanded listing with scrolling. 

SD IR gr aphic diskett e map wit h areas 
Butterworth & Chebychev I. .. . ... $17 

EPROM Board ..................... . marked by f i le t ype. Chebychev II ... . ..... . .... . ... $17 

Board with sockets and support chops allow 
you to plug on your own EPROM and execute 
them on the co lor computer. tor $30. 

SDIR map showinp: location o f any fi le . 
SDIR single str oke commands. 

Ellipt ic . . ............... . .. . .. $17 
All Three . .. .. . .. . . . ... .. . ... . . S40 

T•pe map utility ......... . . . ........ . 
Dosplays lRS-8d" tape fi le information. Fole 
name. tole type. gap onlormatoon. start ad­
dress. load address and data blocks. $15. 

T•pe N ft utility ... ........... . ... . . 
4K color computers can save mach one code 
or bonary tiles on tape woth thos u tohty. $15. 

Muslc1 ................. . .......... . 
Somple note entry usong JOystick on TRS-80 
color computer Supports whole notes 
through thorty-seconds and 11 keys Can 
save muS<c scores and recall t hem later to 
play or to change Easy to use. S30. 

Add $1 .50 lor poet end hendlg. Prtc:es ~ 
10 c:Nnge. WI '"*"ta edd 5"4 ....... L 

~ ----------------
p 0 Bo• 123 • Muakego WI 53150 

414-784-9027 ' 

SDIR l ist Iiles a p:ranule at a time. 
SDIR sort by name , ex t ension, size, star ting 

location or back as i t was. 
SDIR rearrange order for spec ial needs. 
SDIR most modifications either temporary 

or per manen t . 
SD IR cr eate, kil l , rename , chan~e attr i butes 

or reposi t ion files. 
SDIR reduce number of extents , speed up 

direct file handling. 
SDIR change any byt e on disk. 
SDIR pack ou t holes on dosk space. 

Comes comple te with manual whoch also 
desc r ibes the dorec tory. How to add your 
name to boot message, substitute SD IR for 
OIR, backup pro tec t your files like cripsit • 
and many many mor e. 

Price SH.9} . Send check or money or der to: 

SMS Products ..- 499 

111 7 32nd . Ave, SE Albany, OR 97321 

•Professional Programmers 
•Fast Machine Language 

•Tape or Disk (Specify) 

Tape Assumes Non-OOS System 

For Disk Specify DOS 

•Model I or Ill (Specify) 

Minimum 48K RAM 

• Output to Video or Printer or Both 

• Catalog Ava ilable Nov 82 

•Update PABSoft Software to 

Di fferent Computer for 1/3 

the Price 

PAB Sottw•re, Inc. 
P.O. Box 15397 

Fort Wayne, lndl•n• 48885 

S-PEAT~.X 
FINAllY! PROFESSIONAL QUALITY PERSONAL INCOME TAX PROGRAM 

FOR UNDER $30 
• Undeniably one of today's greatest sofiware values 

.-321 

• Don't w ait until April 15. Use SUPERlAX to develop your 
tax strategy NON. • Available for . Radio Shack Models I. II. Ill and 16 and 

• An ABSOLliTE MUST for every personal sofiware library 
• Extremely easy to use AND fully deductible on Schedule 

A or C 
• Invaluable for year-end tax planning or for tax return 

preparation 
• Written by C.PA. with Master's degree in tax 

SOPU1JU[ I: Ideal for tax planning and return checking. this program 1S 
simple. comprehensive and very fast. Answer all those .. what 1f ques 
lions throughout the year. and at the same time make your tax return 
computer-accurate Using either screen o r printer output, it generates 
summaries of Page I and 2 and Schedule A of Fonn 1040 nus program 
also prints an overall summary o f the return showmg Adjusted Gross 
Income . Itemized Deductions. Taxable Income. Regular Tax. Income 
Averaging Tax. both Minimum taxes. and Payment Due or Refund (all of 
which are calculated by the program). SUPERlAX I also calculates the 
moving expense deduction. investment credit . taxable capital gaons, pob 
tical and child care credits. medical limitations and mo re 

S~ II: This 2·disk se t includes the effident SUPERTAX I program 
a s well as the more detailed SUPERTAX II program which makes all of the 
SUPERTAX I calculations. but which also PRI!'ITS THE INCOME TAX 
RETURN! This progtam prints Page I . Page 2. S<:h~dules A. B. and G 
(income averaging) o f the FORM 1040 as well as the Fonn 3468 (mvest· 
ment lax credit) using tractor feed income tax fonns (one of each os 
supplied with the program) 

.,.,see L1st ol Advert1sers on Pag~ 45' 

Apple II + 48K or larger systems 
• Also available on standard 8" CP/M 
• Data can be saved on disk 
• Subsequent year updates available at 20% discount 
• Program s are fully prom pted and include manual loaded 

with valuable tax information and guidance 

S~ III: A 2-disk set which includes both the SUPERlAX I and 
SUPERlAX II programs PLUS a program to calculate and print Schedule C 
of the FORM 1040. Also included is a stand alo ne depredation program 
which calculates and prints your depredation schedule using both the old 
rules and the new ACRS rules. Output fro m the depredation program is 
designed to serve a s a supplement to IRS FORM 4562. 

SUPI!It'DlX I - $24 00 

StJPER'IAX II - $3 1 50 

StJPDT.AX III - $36 50 

a· diskettes $2.00 higher Add $1 50 for postage &. handling 

ROCKWARE DATA CORPORATION 
DEPT 80M • PO BOX 401710 • DALLAS. TX 75240 • (214) 596·0588 

CP M RadiO Shack & Awle 11 · are lrademari<s ol DMJIIal Research randy Corp and Awte Computers. 
Inc 
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EPROM Storage 
Alternative to 
Tapes and Discs 
Need relleble turn-key 
operetlon for your TRs-3o•? 

Cen't eHord tape/disc problems? 

Plug Bug Systems hu the cure! 

15 day money back guarentM 

THE IDEA 
A Moelvlallll!cl IIEPROGAAIIMABI.E EPROM'' me<nOIY sy" ttn lol 
"'"' cruroo or ue> ro 7 4K burnetl "' BASIC 01 IIACHirtt 
LANGUAGi programs .nsW~tty .lCtes~ ••thoutlape~ or discs 
IO< MOdel I and Ill 4SK oproons ., .. ,_ No \ -1"'9 01 [PRO¥ 
1\and~ng all uNIS ~'if' thelt own power c;.~s· 

THE SYSTEM 
A CONTROl LE R loiOOULE os oluwe<l onro lhe IRS eo· lnd,odUit 
' tlflOO'netl 17K or 6K EPROM memO<Y p..:ks .,.,,., piUQOO<lonro 

rrw conttoMef Undtf C)ltchon o1 OUf system sottwa1e the use1 
~s hts ~oet PlOOf~ JnO burns •l•nlo 1 or 2 PoJC~s thu~ oro 
•O"'l up ro 7U " OliO< lilt CONI ROL L!R loiOOUll•"o prov oelos 
the tnlert~e IOf vanstemno the ·burned proqtil'l\ or dili .nro 
RAM avordollQ lap< oncl Orst ...., error ' ' BASIC and MACHIN! 
LANGUAGE prOQ<atn<JOara con Do carto<l uo 0y lrle oame and ' "" 
e ~.tcuhng ~mmeo,~ ttf'y Otsc iW'Id c• sselle IUI'ICIW'I\ Shll v4lhCI 

OR 
PrOQtjl'ftS un be e•ec:uteCI dw ect'V kom • px-. t~t•IOOut the CON 
lllOUER IIOOUU 0y oluOO""l llltm "''o lilt IRS eo· 
IMoclol I 16K 37KI •e~O COilf1«1or buS 

SYSTEM SUPPORT 
Plug lug IIIAM 

6K state: re..Uwr•te memory lor ptOQtam dtve6()pment H'IC!udts a 
wute protec t sw•tth thereo~ SJmu~tmo EPR<*s PrOQfams 
e• e<uiOCl cllre<lly or acuss.etl , .. COHIROllER lriOOUlt 

Sottw .... 

~ casseue system conu01 ptogram St.()tfvtses Dutn 'l!ftty 

and hleSI>OC namrng o1 programs C.n "" rransrerred ro dose 
Documenwtton 
Coml)6tte. str~hfiorwafd •nstructtons M~hl~ ~ngu~ ~~: now 
ledge nor requrred 
lurn Senlc• 

We pr"""" • '01>10!1' """""0 sorvoce ''" Y"U' P1u9 llul) I>OCkS rnon 
d...:loSure >groemenr provododl 

PLUG BUG PACKS 
6K IEPR0¥1 
I ZK ilPROMI 
4BK i t PROM SYSi l Mt 
6K !RAMI 
COHIROl Lt R IIOOUlf 

BUR N stAVICt PACK 

lo cwder s.tnd u s n.tt s chKk or money Ofek'r to 

Sl4.t5 
114.15 
tNOUIRf 
114.t 5 

11 tt.SO 
l14.t 5 

PLUG BUG SYSTEMS 
AI 0 3 So• 300 
Mr Ko..:o NY 1 0~49 
914 666 167Z 
C 0 D on •e<~uesr 
.000 \ 3 00 lor \IW"'j and 1\onG!rng 
o100 $~ 00 lor Conacla •no Me•rco 
'T•ade Ma"' TanOy Radro Sllack COtP 
• ·Packs era.sab'e wttn uftra·vOel lamp 
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659 GOSUB 6 65 
655 L$(LP)•LS(LP) +" PSET":LP•LP+1 :GOTO 6 49 
66 9 L$(LP)•" LINE(" +STR$(XO)+" ," +STR$(YO)+") - (" +STR$(X)+" , "+STR$( 
Y) +" ) ,": RETU RN 
665 L$ (LP)z " LINE- ( "+STR$(X)+ ","+STR$(Y)+" ) ," :RETURN 
799 REM **********BOXES****** ******* 
795 F•1 
719 SCREEN 1,CS 
715 GOSUB 299: I F C<> 13 THEN 11 5 
720 XO=X:YOzY:PSET(X , Y, FC ) 
725 GOSUB 200:IF C<> 13 THEN 115 
739 IF F TH EN LINE(XO , YO)-(X , Y) , PSET,BF 
735 IF F•0 THENLINE(XO,YO) - (X , Y) ,PSET ,B 
7 49 LS(LP)•"LINE("+STR$(XO)+" , "+STR$(YO)+") - ( "+STR$(X)+","+STRS( 
Y)+" ) ,PSET,B" 
7 45 IFF THEN LS ( LP )•LS( LP)+ "F" 
75 0 LP•LP+1 
755 F=0 : GOTO 1 00 
800 REM ***********PAI NT************ 
805 CP•333:GOSUB 4 5 :GOSUB 55 
810 IF C•9 TH EN 110 
815 PP•C:PRINT @332,PP; C$(PP); 
820 CP• 359:GOSUB 4 5 : GOSUB 55 
825 IF C•0 THEN 119 
830 BB=C:PRI NT @35 0,88; 
835 SCREEN 1,CS 
840 GOSUB 200:IF C<> 13 THEN 110 
845 PAINT (X,Y) ,PP ,BB 
850 L$( LP)= " PAINT("+STR$(XO) +","+STR$(YO) +" ) ,"+STRS( PP)+"," +STR$ 
(BB) 
855 LP=LP+1 
860 GOTO 1 00 
900 REM *********** SAVE TO TAPE***** 
90 5 CP= 432 : GOSUB 1240 
910 CP•443 
915 GOSUB 45 
929 IF ASC(C$)•13 TH EN 9 45 
925 PRINT @CP , CS ;:LNS•LNS+C$ 
930 IF LEN(LN$) • 4 THEN LN•VAL( LN$ ) :GOTO 9 45 
935 CP•CP+1: GOTO 91 5 
940 PRINT@450,"LOAD TAPE-PRESS RECORD" ; 
9 45 C$=INKEY$:1F C$= "" THEN 945 
950 PRI NT @500, ", •• WORKING"; 
955 OPEN "0 ", - 1,N$ 
960 X$ •STR$ (LN)+ " PMODE 3 ,1:PCLS:SCREEN 1,1": PRINT I-1,X $ 
965 LN= LN+10 
970 FOR I a 0 TO LP 
975 X$=STRS( LN+I*10 )+ " " +L$(1) 
980 PRINT 1-l , X$ 
985 NEXT I 
999 LN•LN+ (I +1)*19 
995 X$ =STR$(LN) +" GOTO" +STR$(LN ) 
10 99 PR I NT I-1,X$ 
100 5 CLOSE 
1010 PR INT@ 448 ,BL$;:PRINT@ 478,BL$ ; 
1915 GOTO 119 
1100 REM *********LOOK AT GRAPHICS** * 
110 5 SCREEN 1,CS 
1110 GOTO 100 
1200 REM *********SKI P A FILE****** ** 
1205 CP•400 :GOSUB 12 49 
1219 PRINT @450, " LOAD A TAPE-PRESS PLAY "; 
1215 CS• INKEY S:IF C$•"" THEN 1 2 15 
1229 PRINT @5 00 , " •• • WORKING"; 
1225 SKI PF N$ 
1 239 PRI NT @450 , BL$;:PRINT @478 , BL$ ; 
1235 GOT0110 
1 240 REM *********FI LENAME I NPUT* **** 
1 245 N$•" " 
1259 GOSUB 45 
1255 I F ASC(C$)•13 THEN RETURN 
126 9 PRINT @CP , C$ ; 
126 5 NS•NS+CS: I F LEN(N$)•8 THEN RETURN 
1 27 0 CP•CP+1: GOTO 12 50 
2900 REM ********* SET UP TEXT SCREEN* * 
2005 CLS : PRI NT@8 , "P I CTURE ED I TOR" ; 
2010 PRINT@33, " COLOR SET" ;CS;CS$(CS); 
201 5 PRINT@65 ," BACKGROUND COLOR 1 GREEN " ; 
292 0 PRINT@97 ,"FOREGROUND COLOR 4 RED"; 
2 025 PRINT@129,"L INES " ; 
2030 PRI NT@161 , "0PEN BOX "; 
2035 PR INT@193 ,"FILLED BOX "; 
2040 PRINT@225 ,"CIRCLE COLOR"; 
20 45 PRI NT@257, "ARC START STOP "; 
2950 PRI NT@289, " ELLI PSE H/ W" ; 
2055 PRI NT@321 , " PAINT COLOR BORDER"; 
20 60 PRINT@353 ,"LOOK AT DRAW ING"; 
2065 PRINT@385 ,"SKI P FI LE NAME"; 
207 0 PRI NT@ 41 7 , "SAVE FILE NAME LN"; 
207 5 GOTO 11 0 



HOBBY COMPUTERS ARE HERE!II you want to come 
up to speed on hOw computers v.ork- hardware and 
sottware-thos 1S an excellent book It starts w1th lunda 
mentals and explaons the corcuots and the bas1cs ol pro· 
grammong. along woth a couple of TVT construcllon prot 
ects. ASCII. Baudot, etc. Thos book has the hoghest rec· 
ommendatoons as a teachong aod S2 97. • BK7322 

THE NEW HOBBY COMPUTERS- Thos book takes up 
from where Hobby Computers Are Here' leaves ott woth 
chaoters on Large-Scale l ntegratoon. how to choose a 
m1croprocessor chep. an muoductton to programm1ng. 
low-cost l/0 tor a computer. compulet arothmeuc. check· 
ong memory boa1ds and much, much more' Don·t 
moss thos tremendous value' BK7340 Only S2 97 • 

BOTH VOLUMES FOR $4.95! 
ORDER HC002 

NEW NEW NEW 
INTRODUCTION TO WORD PROCESSING by Hal 
Glatzer. Thos boOk explaons on plaon language what a 
word processor can do. hOW to use one. hOw 11 Improves 
prOductivity- especially In busonesses that handle lots 
ot words- and hOw to bur one wisely No technical 
knowledge requored. for al hrsl·tlme users and those 
consioorrng purchasong a word procesSO< BK123B $12 95 

A USER GUIDE TO THE UNIX SYSTEM by Jean Yates 
and Rebecca Thomas. Here at last Is a clearly wrollen 
boOk that allows you to use the Unox opera tong system 
easoly, and at a tractoon of the umo ' ' prev1ously took II 
you're using evaluating or simply curoous aboutlhos sys 
tem, thts Is your book BK t2• 2 $1599 

WORDSTAR MADE EASY by Waller A. Ettlln. Now Word· 
Star Is as simple to team as ot os easy to use Th1s book 
teaches WordStar In t • easy lessons. savong hOurs ot 
hard work. it comes with a convenient pull~ul Command 
Card BK 1239 St1 .95 

YOUR FIRST 
COMPU1DI 

e SOME OF THE BEST FROM KILOBAUD MICROCOM· 
PUTING- BK7311- A collection ol the best anocles that 
have appeared on KoiObaud MICROCOMPUTING lnclud 
ed os mate11al on the TR~ and PET systems, CP1M, the 
8080180651Z-80 chops, the ASR..:l3 termonal Da1• base 
management, word processong text eootors and fi le 
structures are covered too Programm•ng techn•ques 
and hard-core hardware constructton prOJ8C tor 
modems. hogh Soeed casse11e onterfaces and TVTs are 
;\~g'g~luded on thos large format, 200 plus page edotlon 

DON'T (or How to Care for Your Computer)- by ROd· 
nay Zaks In plaon language, woth numerous illustra 
lions thiS book tells all thedo·sand don' t'solthe care. 
preservation and correct operation of the small com­
puter system. Specoloc chapters cover each poece of 
hardware and software. as well as safety and securoty 
precautions and help tor pro blem sotuauons Have 
your com~uter work rogh t the forst ume and keep 11 
~g~k~~~er u~e~:c~~~~~7bm~~ound requored For all 

YOUR FIRST COMPUTER-by ROdnay Zaks Whether 
you are usong a computer, thonklng about us10g one or 
considering purchasing one, this book os 10d1spen· 
sable It explains what a computer system IS, what ol 
can do, how 11 works and how to select varoous com· 

fa~~eun~~ea~~J'~~~ra~:,a~ i~~~~u~~;: ~\~::;,na~~~vr~~~~ 
nov1ce and the experoenced programmer (The forst ed o· 
lion of thos book was published under the title An In· 
~~~~\~~~.~~· Personal and Busoness Comput1ng") 

MICROPROCESSOR INTERFACING TECHNIQUES 
- by .Austin Lesea & Rodnay Zaks-w1ll teach you how 
IO on terconnect a complete system and onterlace 11 10 
all the usual peropherals It covers hardware and soft· 
ware skolls and technoques. onclud1nJlthe use and de· 
~~~~0~j ~1~:~ ~uses such as the 1 EE 488 or S- tOO. 

AN INTRODUCTION TO MICROCOMPUTERS, VOL. 0 
-The Beginner's Book- Written tor readers who know 
nothing about computers- tor those who have an on· 
terestln how to use computers- and tor everyone else 
who must live with computers and should know a lillie 
about them The fors t in a series ol 4 volumes, th is book 
will explain how computers work and what they can do. 
Computers have become an Integ ral part of life and 
socoety During any given day you are affected by com· 
puters. so stan learning more about them wnh Volume 
0. BK1130 $12.50. • 

VOl. I - NEW 3rd Edition! Dodocated to tho bas•c con­
cepts of microcomputers and hardware theory The 
purpose ot Volume 1 Is to gove you a thorough under· 
standmg of what microcomputers are From bas1c con 
cepts (whoch are covered on detail). Volume 1 buo lds the 
necessary components of a mocrocomputer system. 
Thos book hoghlighls the dofference between monocom 
puters and mocrocomputers. BK 1030 $ 15 95 

KILOBAUD KLASSROOM- by George Young and Peter 
Stark Learnong electronocs theory withOut practice osn t 
easy And ot's no fun to buold an electronocs protect that 
you can't use K1lobaud Klassroom. the popular se11es 
lorst published on Kilobaud M1crocomputmg combines 
theory wolh practice Thos os a prsct1cat course'" dogltal 
electronocs It s tarts out w1th very somple electroniCS 
protects. and by the end ol the course you'll construct 
your own work~ng microcomputer 1 

AuthOrs Young and Stark are experienced teachers. 
and theor approach os somple and dorect Whether you're 
learnong at hOme or '" the classroom, th1s book provides 
you with a solid background on electroniCS-and you'll 
own a computer that you buolt yourself ' BK7386 $14 95 

TOOLS & TECHNIQUES FOR ELECTRONICS-by A A 
Wocks os an easy·IO·understand book wrmen for the 
begonnong kol buolder as well as the expenenced hOb­
byost. It has numerous pocl ures and descroptoons ot the 
sate and correct ways to use baSIC and specoallzed tools 
tor etectronoc protects. as well as specoahzed metal 
workong tools and the chemocat aods which are used on 
repaor shops $4 95. • BK734B 

• UNDERSTANDING AND PROGRAMMING MICRO. 
COMPUTERS- BK73B2- A valuable addollon to your 
comput1ng library Thos two-pan te•t 1nctudes tne best 
artocles that have appeared on 73 and Kotobaud 
M1crocomputong magazones on the haodware and sott 
ware aspects of m1crocomputmg Well known authors 
and well-structured text helps the reader get onvolved 
$1095' 

BOmicro 
t300KSHELF 

Special Interests 
MOD Ill ROM COMMENTED- Solt·Sector market ong, 
1981 Thos book 1s not an onstruc110n course on 
machone language. but rather an mtormatoon source 
that you can use tome and tome agaon tor wrtllng your 
own program or patchong o ld MOd I machme language 
programs It contaons an explanatoon of ROMs In the 
latest machone from Tandy, wo th most every locatoon of 
the 14K ROMs os ted. woth comments BK1235 S22 50 

THE CUSTOM TRS.80 AND OTHER MYSTERIES- by 
Dennis Knsz More than 300 pages of TRS 80customlz· ... ~::::.=o==:t~;:;;;~~~~~~~j ong onformatoon. Woth thos book you'll be able to ex· 
plore your computer like never before Want to turn an 
8 Hack mto a mass storage un~t? IndiVIdual reverse 
characters? Replace the BASIC ROMs? Make Musoc? 
H1gh speed reverse vodeo. Level I and Level II? Fox i11l 
11 breaks down? All thos and much. much more Even i f 
you have never used a soldenng ~ron or read a c~rcu• t 
doagram. thos book woll teach you how' Thos os the 
dehnoto.e gu•de to custom1Z1ng your 801 BK 1218 
$29 95. 

DOS RANDOM ACCESS & BASIC FILE HANDLING-By 
H J Muller Thos boo~ Nas wrotten tor the nonprogram 
mer 11 os odeal tor the busonessman or protess1onal who 
needs to solve and wme specoal programs lor on-house 
busoness p1oblems. or the hobbyist who wants to go be 
yond I he casse11e recorder and onto dosk storage and hie 
manoputallon It oS wntten as a sell onstructron tut011al 
and woll provode anyone wolh some Level II experoence 
woth the abohty to w11te spectal programs tor onventoroes 
maoling lost work scheduling, record keepong. research 
protect data manopulatoon, etc. 150 pages BK1236 
$2950 
TRS·80 DISK A.ND OTHER MYSTERIES-by Harvard C 
Pennongton Th1S os the delin111ve work on the TRS-80 
dosk system. It os lull of detaoled " How to use. on lor· 
mallon with examples, samples and on· depth explana 
toons SUitable tor beginners and protessoonals alike 
The recovery of one lost li1e os worth the proce alone 
BK1181 $22 50· 
MICROSOFT BASIC DECODED AND OTHER MYS· 
TERIES- by James Farvour From the company thai 
brought you TRS 80 DISK AND OTHER M YSTERIES 
Conlaons more than 6500 lines ol comments tor the d1s 
assembled Level II ROMs and sox additional chapters 
descrobong every BASIC subroutone. woth assembly 
language routones showong how to use them Flow 
charts lor all major routtnes gove the reader a real '" 
sighl 1nto hOw the Interpreter W()(kS BK 1186 $~50 • 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

BASIC FASTER AND BEnER AND OTHER MYS· 
TERIES- by Lev.os Rosen Ieider You don t have to 
learn assembly language to make your programs run 
l ast Woth the dozens of programmong trocks and 
technoques n thos book you can sort at hogh speed, 
swap screens on the twonklong ot an eye. wrote INKEY 
routines that people th1nk are '" assembly oanguage 
and add your o wn commands to BASIC F10d out how 
to wro te elegant cOde that makes your BASIC really 
hum, and explore the po~Ner of USA calls BK1 22 t 
$29 95. 

THE CPIM HANDBOOK (with MPI M)-by ROdnay Zaks 
.A complete guode and reference handbook tor CP/M ­
the rndustry standard '" operat.ng systems Step-by 
step onstrucuon lor everythong from turnong on the 
system and onsertong the doskene to correct user 
doscopline and remedral actoon lor problem Solualoons 
This also includes a compoete d oscuss1on of all var 
s•ons of CP•M up to and •ncludong 2 2. MPIM and 
COOS BK1187 St• 95. • 

No C.O.D. orders accepted All orders add $1 .50 tor forst book, $1.00 each addohonal book, $10.00 per book foreogn a ormaol. Please allow 4-6 weeks l or delovery. Ouesl oons 
regard10g your order? Please wme to Customer Servoce at the lollow10g address Use the order card on thos magazone or 11emoze your order on a separate poece ot paper and 
mall to 80 M icro Book Department • Peterborough NH 03458 Be sure to Include check or detailed credot card onlormatlon 

For Toll Free Ordering Call 1-800-258· 5473 
80 Mtcro, December 1982 • 393 



BOm ic r o 
fDOKSHELF 

NANOS SYSTEM 
REFERENCE CARDS 

load mstruc ttons, baste statements. move mstruc· 
! tons. spectal keys. exchange mstructtons. pnnt usmg 
examples. shtft ms truc ttons. baste spectal charac ters. 
compare mstructions, baste and assembler messages 
and codes. branch tnstructtons, baste fac ts. data 
al teration tnstrucl tons. reserved words. 1/0 instruc· 
! tons. ROM roul tnes. complete charac ter chart with 
graphtcs and space-compresston codes. hex·dec 
chart . cont rol code cross-reference, assembler in· 
strucl tons commands and operators, screen l ine 
layout. edi tor commands & subcommands. condition 
code easy access 
Designed as a fold -up, accordion-style card, fi ts m your 
pocket. Panels organized for opl tmum speed for 
reference. For Models I, II, Ill and color computer 

At last ! No more fl tppmg through the pages of the 
Baste manual ! No more workmg through the maze o f 
machme language mstruct tons! These cards com· 
ple tely summartze the Baste and Assembler manuals! 
FEATURES INCLUDE 

Modell: Basic only FC1001 $2.95 
$4.95 
$5.95 
$3.95 
$5.95 
$4.95 
$3.95 
$4.95 

Modell: BASIC and Assembler FC1002 
Model II: BASIC and Assembler FC1005 
Model Ill: BASIC only FC1004 

memory map. eyeball graphtcs. ma th mstruct tons, 
baste commands. store mstructions, baste functtons, 

Model Ill: BASIC and Assembler FC1003 
Color: BASIC and Extended FC1006 
Apple II: BASIC only FC1007 
Apple II: BASIC & 6502 FC1008 

Z80 
INSIDE LEVEL 11-For machine language program· 
mers Thts IS a comprehensive reference quode to the 
Level II ROMs, allowing easy ultllzalton ot the 
sophostocated routones thet contaon. II concosely ex· 
plains set -ups, calling sequences. varoable passage 
and 110 rou tones Pan II presents an enllrely new com· 
postle program s11ucture which unloads under the 
SYSTEM command and executes on both BASIC and 
machone code wtth the s~eed and ethcoency of a com· 
pller Special conslderatoon Is given to dosk systems 
BK1183 S1595' 

e Z·IO ASSEMBLY LANGUAGE PAOOAAMMING­
BK 1177 - by Lance A. Leventhal. This book thoroughly 
covers the Z·80 lnslluctlon set, abounding in simple 
programming examples which lllusllate soltware de­
velopmenl concepts and actual assembly language 
usage. Features Include Z-80 110 devices and lnterlac· 
rng methods, assembler convent ions. and comparl· 
sons woth 8080AI8085 lns11ucllon sets and Interrupt 
structure S16 99 • 

TAS-80 ASSEMBLY LANGUAGE-by Hubert S Ho..,e. 
Jr Thos boo~ oncorporates onto a single volume all the 
perunent facts and ontormauon you neeo to know 10 
program and entOY the TRS 80 Included are clear 
presentatoons ol allontroductory concepts. completely 
tested practocal programs and subfoutones detaols o f 
ROM and RAM and disk operaltng systems. plus com· 
prehenstve tables charts and appendices Suotable tor 
the forst tome user or more experoenced users BK 1217 
$9 95 . 

PROGRAMMING THE Z-80-by Rodnay Zaks Here tS as­
sembly language programmong tor the Z-80 presented as 
a progressove. step-by step course Thts book os both an 
educatoonal text and a sell contaoned reference book. 
useful to both the beQtnntng and the expertenced pro­
grammer who wish to learn about the Z-80 Exercoses to 
lOSt the reader are tncluded BK 1122 S 15 95 • 

6089 
810Q MICRO CO MPUTER PROGRAMMIN G AN D 
INTERFACING- by _Andrew C. Staugaard, Jr. Gelltng 
onvolved woth Tandy s new Color Computer? II so. thos 
ne"" book hom the Blacksburg Group wtll allow you to 
explott the awesome power ot the machine's 6809 
microprocessor Oetaoled lntormauon on processor ar· 
chotecture, addressong mooes. regiSter operatoon, data 
movement. arothmetoc logoc operauons. 1/0 and onter· 
lacing os provoded, as well as a review secuon at the 
end ot each chapter Four appendices are Included 
covering the 6809 1nstruc toon set, specification sheet s 
of the 6809 tamoly o f processors, other 6800 seri es 
equopment and the 68091682t Peripheral Interl ace 
Adapter Thos bOOk tS a must tor the seroous Color Com· 
puler owner BKt215 St395 • 

WAYNE GREEN BOOKS 
SELECTRIC INTERFACE-by George Young You neeo 
11 "qu o •ly punttha• a dJ sy wh8( I pronter provodes but 
lh·• lhouqh'rl!' bur ong •nP makll$ ) our wallet w II 
SELECTRIC •l oNTERrACE a &tep by srepguodf'IO on 
rf'rfac•ng '"18M 54!Jectuc I 0 \''.Jr•ter to 'iOur m1crocom 
puter, woll g ve you that qualoty at a lrar.uon ot the 
pr c e Gtoorge Young. co-author ot K•lob•ua M1crocom 
pu/Jng mao•z•ne s pepular K Obdud Kt,.~sroom 
se11e c.IINS a low co I unornol • to tJuylng a da s1 
"'heel prolll ·r SELECTRIC INTERFACE nc udcs Ltep 
by step Jn5tr(t(:toons ups on purtha~•ng a used Se ec 
tfiC. tnlormat on on varoous Select roc mOdels n­
cludong the 2740 2980 and Dura 10<11 dr "" sottv.a e 
tor Z80 8080 and ti!J02 chops tops on nterl•~•ng tech 
noques W•th SELECTRIC INTERFACE a'od ~me back­
ground n c octrllr ca you ca~ h~vo ~ nogn 1ual•ty lov. 

~• lettet Quahl} pnntm Petals not ~r~c u Jed BK7388 
t25 pagt''l St2 97 

TEXT EDIT -A Complete Word Processing System in 
Kol Form 
blltw•n RJPPJf>'ll/ 
TEXT EDIT n nttxpu ht¥t v. ,,j prJ<. essor that can 
be adapted to su• t ytna ddh•ring r ' f Jto trom I rm let 
ters to lenqthy lt•xts Wrollen on TRS 80 Do > BASIC the 
system coosrsu of &e-vP-ral mOdu es pertTutllng the 
lo~d ng a10 u'e ot on y lhO$e portoons n~oo Ados>. 
S c1 1SO avdddbfe l.h tC.h pr010 d $It tt due<. I IOajmq ot 
1hn modules hO A:C,..tH 1ho book •s r~QU reu tor 
d<>eumcnt.Hion For M.J loll and lllv. t'llR!>OOS CO•< 

:~~,?:nester ~~r~·~ .. 't,:;, ·~,d;',· ~~~~~~n~~:·'r'As~s 
2 2'2 3 l.'ay not lunG! ron under otner systems Bt<.7387 
bo<l•, 90 PJQHI $9 97 057387 td•>l, ~1Y ~~ 

MICIIOCOMPUTIHG COOING SHEETS Mtcrocom· 
putmg's dozen or so programmers woulon I try to work 
wothoutthese handy scratch pads. whiCh help prevent 
the hltle errors that can cost hours and hours ol 
programmong ume Avaolable tor programmong os 
Assembly/Machine Language(POtOOt). whoch has col· 
umns tor address. lnstrucuon (3 bytes), source code 
(label, op code. operand) and comments, and lor 
BASIC (P01002) which IS 72 columns wooe 50 sheets 10 
a pad. $2.39 • 

TEXTEDIT 

- --
blj 

106-v,..... 

THE NEW WEATHER SATELLITE HANDBOOK-by Or. 
Ralph E Taggart WB8DOT Here os the completely up 
dated and revtsed edt loon ol the be&l selling Weather 
Satellrre Handboo~ contalnong all the ontormauon on 
the most sophosucated and cffecti'e spacecrafl now 
on orbtl Dr Taggart ha~ v.uuen thts book to serve both 
the experoenced amateur SAtellite enthusoa" and the 
ne .. comer Thos book os an •ntroducuon to satPIIote 
watchong. thai tells you how 10 conMruct a complete 
and hoghly ellectove ground ~tat on. No.~t JUStodua' but 
sotod hardwate dt!StQns iOnd Jilt he onstructoon' noces· 
sary to orerate the CQu•pment arc nc u<led An en tor!' 
chapter Is M.oted to mocroconopu•l'ls and the Weath 
er Satellte Statoon and for the thousand· ol e>perl 
menters who are operat no stat ons The New Wr11t-er 
Salelltle Hlndboo>- deta• • al l tne procedures ~eces· 
sar, to lollo., th< curru"' •pacecrah. V.e•t~er s~tel te 
contatrs Opuatoon SJIO. te S, tems Ar t<nriJ S_y 
terns Weather '>at< I tiP RP.COI\ r A Colt PI< J• Ray 
Tube 1CRT1 ~·.:;n.r or tor Sat elite P C.I.Jre D 1 ·a,. A 0• 
reel Pr.ntong Fasr m Sy,tem 11\f Weal her Sa•!'l t 
Oospfay Ho.v to F nd the Sate! 118 Te.: Equ pmcnt Ao 
~rocomputer .0 tilt. Weather Satell•te Sta:o"n Sta 
loon 0poJral BK7383 S8 95 ' 

No C.O.D. orders accepted All orders add $1.50 tor lust book. S 1.00 each addotoonal boo~. S 10 00 per book toreoqn aormatl Please allow • 6 weeks tor del•very Ouestoons 
regardong your order? Please wrote to Customer Servoce at the lollowong address Use tho order card In thiS magazone or Itemize your order on o separate pooce o t paper and 
matlto 80 Mrcro Book Oepartment• Peterborough NH 03458 Be sure to onclude check or d tat led credot card Information 

For Toll Free Ordering Call 1-800-258-5473 
394 • 80 M1cro, December 1982 



Basic & Pascal 

THE BASIC HANDBOOK-SECOND EDITION-by 
Oavoo Loen Thos boOk os unoQue It os a v•rtual 
ENCYCLOPEDIA ol BASIC Wh•le not lavorong one 
computer over another ot explaons over 250 BASIC 
words, how to use them ana alternate strategoes II a 
computer does not possess the capabllotles ol a need 
ed or speciheo word, there are ollen ways to ac· 
compllsh the same luncuon by usong another word or 
combination of words That's wheoe the HANDBOOK 
comes on It helps you get the most l rom your com· 
puter, be it a "bOttom-of the lone mocroor an overs•led 
monster BKt 174 St995' 

LEARNING TRS-80 BASIC-by Davod A Lo~n Dr Loen 
who os the authO< of THE BASIC HANDBOOK a no the 
orogonal Raooo Shac• LEVEL I USERS MANUAL. ha. 
compolod a tutO< at whoch oncludos portoons ol the 
O<ogonal USERS MANUAL. and mo61 of LEARNING 
LEVEL II along woth ext en• ve odotoons It woll com 
plctety cover the TRS eo Models I II Ill, and 16 (sorry 
not the color or pocket computers) llos of course. wrot 
ten on the easy learnong style which readers of Or 
Loen's boOks have come to enJOY BK tt75 St9 95. 

BASIC BASIC (2ND EDITION) - by James S Coan Thos 
os a textboOk whoch oncorporates the learning of com· 
puter programmrng usong tne BASIC language., th the 
teachong of mathemaucs Over tOO sample programs 
Illustrate the technoQoJes of the BASIC language ana 
every secuon os follo"'ed by practrcal problems Thos 
second edltoon covers character strong handling and 
the use of data hies BK t026 S tt 50 • 

BUSINESS SYSTEM BUYER'S GUIDE-By Adam Os­
borne with Steven Cook When you enter the market 
pl ace of small business computers. you lace a bewll 
derong array of products prrces. features and fables 
ThiS guooe cuts through the jargon and unravels the 
task of buyrng the right computer system Thrs bOok 
prov1des sohd mformat•on on now to determme your 
needs how to choose soltware ana hardware for all 
busono..s applocatoons what to expect lrom vendors. 
what to avood and what Questions you must ask It also 
provides a weaoth ol detailed onlormauon on products 
manufacturers reta•lers and the whole m•crocomputer 
market BK t229 $9 95 

SO YOU ARE THINKING ABOUT A SMALL BUSINESS 
COMPUTER-by Rochard G Cannong and Nancy C 
Leeper. For a well-organozed manual on the process of 
selectrng the 11ght compuler system for your small 
business. thos te>t can't be excelled Desogned to on­
traduce I he novoce on data and word processmg to tne 
real benefits o l computerozatoon, the boOk os lilted wrth 
money and ume·savlng tips photos of equopment. 
lrsts of suppliers proces explanatoons of computer ter 
monology, and ne pfu references to aoootoonat sources 
of nlormatoon Everyone cootemplatong a hrst com· 
puler installation should have l hos boOk BK t222 
su oo· 

INTRODUCTION TO TRS·80 LEVEL II BASIC AND 
COMPUTER PROGRAMMING- by Michael P Zabrn· 
skr. Wrotten by an experienced educator, thiS IS the 
boOk lor thOse begonners v.ho want to learn abOut com­
puters wothOut havong to become an expert It has prac­
tical programs useful hne-by-hne comments excel· 
lentllo,.,charts accompanied by tone numbers and over 
200 exercises whiCh help the reader assess progress, 
reonlorce comprehension, and provide valuable prac­
t•cat experience BKt2t9 StO 95 • 

50 BASIC EXERCISES- by J P Lamotller Thos boOk os 
structured around the Idea ttlatthe best way to learn a 
language IS through actual practoce It contaons 50 
completely expfaoneo exercises statement and 
analysos o f the problem. flowcharts programs and ac· 
tual runs Program sub1ects onclude mathema!ICS 
busoness games and operatoons research. and are 
presented 1n varyong levels ol dollrculty Thos format 
enables anyone to learn BASIC rapodty checkong theor 
progress at each step BK t t92 St2 95' 

MfW REVISED EDITION 
PROG RAMMING IN PASCAL-by Peter Grogono Tha 
computer programmrng languag~ PASCAL was the 
lorst language to embOdy on a conerent way tne con 
cel)ls of structured programmrng, whoch has been 
defined by Eosger Drtkstra ana C A R Hoare t.s such 
ot ~ a lanomark n the development of programmong 
ranguages PIISCIIL was developed by No klaus Worth 
on luroch. 11 s oer••ed from the l anguage ALGOL 60 but 
•s mote po~er1 ul ~nd eas1e1 to use PASCAL •s noN 
w d!'ly acceptro as a uselutlanguage that can be ett · 
coentty ompfementPd. and as an excellent tuchong 
tool II does not assume knowledge of any other pro­
grammong language and there fore suotable for an on 
trOductory course BK 1t40 S t2 'l5 • 

ADVANCED BASIC-Applications oncludong st11ngs 
and hies. coordinate geometry area ~equcnccs and 
sertes. Simulatoon and graphing and games BK tOOO 
$tt 50 

INTRODUCTION TO PASCAL-By Rodnay Zaks. A 
step by •tPP l~ lroductoon for anyone wantrng to team 
the languaQe Quockly and compl tely Each concept is 
e•piained s1mpry ana In a 1og1ca1 order Allleatures ol 
the language are presented In a clear easy·tO·under· 
~land formal woth exercises to test the reader at the 
end ol each chapter. It desc11bes both standard 
PASCAL and UCSO PASCAL. the most wodely used doa­
le~l lor small computers No computer or program· 
mlng experience Is necessary BK t 189 S t5 95 

Moneymaking 
HOW TO MAKE MONEY WITH COMPUTERS-In tO on· 
format ron packed chapters Jerry Felsen descrobes 
more than 30 computer related money-makrng. hrgh 
profit low c apota l rnvestment opport unotles 
BK1003 St5 00' 

HOW TO SELL ANYTHING TO ANYBODY- Accoroong 
to Tile Gvrnness Boo~ ol World Records. the aul hO<, 
Joe Girard os "the worlds greatest salesman" Thos 
boOk reveals how he made a lon une-and how you 
can, too BK7306 $2 25 • 

THE INCREDIBLE SECRET MONEY MACHINE-by 
Don Lancaster A dolfcrent kind ol ··cookboOk' lrom 
Don Lancaster Want to slash taxes? Gel lroe vaca­
tions? Win at Investments? Make money hom aom 
thong that you lrke to do? You'll l rnd this boOk essential 
to go>e you the key rnsrdor details of what IS really rn· 
volved 1n stanrng up your own money machine BK tt78 
$595 ' 

Business 
SOME COMMON BASIC PROGRAMS- PubliShed by 
Adam OsbOrne 5 Assocoal es Inc Perfect for non· 
teeM a compulerosiS requorong ready·to-use pro­
grams Busoness programs plus m scellaneous pro· 
grams lnvaluab e tor the user who os not an exper• 
enced programmer All woll operate •n tho stand a lone 
mOde BK t053 S t • 99 paperoack 

THEORY Z-How Ameri can Bualne .. Cen MMI the 
Japan••• Challenge-by Wolliam Oucho Why are the 
Japanese catchong up and surpasSing Amerrcan on· 
dustrral productivity? What allows Japanese on· 
oustrrahsts to oiler guaranteed hl etome employment 
to theor "'orklorce? Thrs boOk woll help you understand 
the Theory Z managerral pholosophy and ns omploca 
uons for the Amerrcan corporate fu ture Examples are 
goven ol the Amerrcan ondustrlal giants already 
operaung under Z·style management, and the ompact 
ol thos sty e on the Quahty of the•r execuuves a no 
worKers •s e•plored A must for the alert busrnessman. 
large Ol'mall BK t226 St2 95' 

BOmicro 
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NEW 
NEW 
NEW 

ANNOTATED BASIC - A NEW TECHNIOUE FOR NEO 
PHYTES -BASIC programm•ng w ~~ •upposPd to b<' 
s•mp1e a begenner s programm•no lanqudgP wh• h 
was so nea• to Eng I sh that s courd be easoo~ 
understood But •n rec~nt years BASIC"'' be me 
mucl"' mOf~ oo~ertul and therefore much n 01~ d1fl•cull 
to •ud and unders1anr1 BIISIC sompt, lsn t basoc 
anymOfe 

Anno/al&d BASIC f'<P a ns the ~~ e .. t es ot 
mOdern BASIC It onctudes complete TRS eo· LPvel II 
BASIC prl)grams lh .. t '!iOU Cal"\ use Ei("l'l pr( qram l<C; d"' 
notated t e.-pi''' '" ~1f1'P by step tasn•on lh~ 'ft!Ork•ngs 
or the proqr.1m Proqrart s are llo,.,c~aoteo to ass st 
you •n follow ng the operat•onal sequence Ano-eacn 
chaptPr 1nc Ullf'S a desr"ot on 11 th,. OtN concepts 
wn•c" ha ... e oeen 1ntr0duced 

Annotated BASIC deals w.th tne now• and whys ol 
TRS 80 BASIC prO!loammong How ·~ a program put 
together' wnv sot " rrtten that wJy? By Observ•ng I he 
programs ano lollow ng I he annc1atron rou can dl'•el 
op new t f'chmQues 10 use m )'Oo' ... ~~t ;Ko proqram~-or 

mOd•ly .,.,. ~rrc1a · orograms to' .,our sr>ec•fte u,_e 
Annotaled BIISIC Volume t BK7384 StO 95 
Annotatf'<l 8'-S•C Volume 2 BK7'l8~ St09~ 
Oroer Botn vott.m~s and Sa•e BK7l8402 St8 ~ 

Games 
CAPTAIN 80 BOOK OF BASIC ADVENTURES by Rob 
ort Lrddol. Thrs boOk contains t8 of the most popular 
Adventure programs avaolable today, all in one easy 10 
read boOk woth listings ready to be keyed on to your 
com puler Thos uniQue boOk also contaons an AOVEN· 
TURE GENERATOR program. nol ~va•lable from any 
other source Thos generator program "' II JCtually 
wrote another BASIC ADVENTURE PROGRAM' AI 
lhOugh specihCally wrrtten for the TRS 80 Modell & Ill. 
these programs are adaptable to other computero u• 
ng Mocrosoh BASIC BK t240$t995 

40 COMPUTER GAMES FROM KILOBAUD MICROCOM­
PUTING- Forty games on all in nine dollerent categO<oes 
Games IO< farge and small systems. ana even a section 
on calcu•atO< games Many versoons of BASIC used a no 
a wrde varrety of systems represented A must IO< the 
seroous computer gamesman. BK738 t $7 95 • 

BASIC COMPUTER GAM ES-Okay so once you get 
your computer and are runnong on BASIC then what? 
Then you need some programs on BASIC. tnat s whal 
Thos boOk has tOt games for you hom very sompoe to 
real buggers You get the games a descrrpt oon of the 
games the lostong to put on your computer and a sam 
pte run to sno..., you how they wor• Fun Any one game 
woll be "'Orth more than the p11ceof the boOk lor the fun 
~ou and your lamoly woll ha•e wrtn •I BK t07• $7 50 • 

MORE BASIC COMPUTER GAM ES-Ed.ted by Oavod 
H Ahl. More fun on BASIC'~ new games from the peo. 
pie whO brought you BASIC Compvtlr Games In· 
eludes such lavorrtes as Monotaur (battle the mythocal 
beastl and Ellla (unload your troubles on tho doctor at 
bargaon ratesl Complete woth game desc11ptron. list 
1ng ana sample run BKt t82 $7 50 • 
WHAT TO DO AFTER YOU HIT RETURN -PCC's f11st 
boO~ of computer games •a dofferent computer 
games you can play rn BASIC programs. descrop· 
toons and many rllustrat oons Lunar Landong. Ham· 
murab1. Kong Crvel 2. Ouboc 5. Taxman Sta< Tre• 
Crash. Market etc. BKt07t $16 50' 

No C.O 0 orders accepted All orders add $150 lor f11st boOk, St.OO each addiloonal boOk. StOOO per boOk foreogn arrmarl Please allow 4-6 weeks lor delivery Cue Irons 
regarding your order? Please wrrte to Customer Servoce at the lollowong address Use thO order card rn thos magazone or nemoze your order on a separate poece of paper and 
mail to 80 Micro Book Oepartment • PeterbOrough NH ~58. Bo suro to Include check or detailed crodrt card information 

For Toll Free Ordering Call 1·800-158·5473 
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NEWS edited by John P. Mello Jr. 

School micros: boon or bane? 
Panel to block conspicuous computing in schools 

BY ERIC MALONEY 
80 MICRO M ANAGING EDITOR 

Scam," "religion," and "fad" is how members of the Com­
mittee on Basic Skills Education describe the increased use of 

microcomputers in the classroom. The committee charges micro­
computer manufacturers are making misleading claims to hustle 
their machines. It also says educators are throwing away money that 
could be used for better teaching tools and touting computers to 
cover up their failure to effectively teach basic skills. 

"There is some sort of urgent re­
quirement that every child must become 
computer-literate, which in the parlance 
of manufacturers means that he must 
learn how to interface with a computer 
and program a computer ,'' said co­
founder Eric Burtis. "This is absolutely 
untrue. The future of the U.S. is not 
based on everybody becoming comput­
er-literate but on becoming literate in 
basic skills." 

Congressman Startc Public financing of 
Apple's merchandising plan for the 80s? 
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The committee was formed in April 
by Burtis and three other San Francisco­
area residents. Burtis is the president of 
Centurion Industries, a manufacturer 
of dedicated microprocessor -based 
learning machines. 

Manufacturers are pushing schools to 
"get a computer firs I and then get the kid 
to learn the other stuff," Burtis said . 
He called it "tremendous overkill ," 
and said schools often end up using 
their computers for drill and practice. 

"Drill and practice can be done a lot 
more effectively and at lower cost in 
other ways," he said. 

A. Daniel Peck , a professor of educa-

tion at San Francisco State University, 
agreed, saying a $200 dedicated micro­
computer is often far more efficient. He 
said schools are being pressured by 
manufacturers into buying micros, and 
then don't know what to do with them. 
He likens the micro boom to the large­
scale purchase of language labs in the 
early 60s, which he said are now 
"languishing." 

Burtis added: "American educators 
have a history of seeking a bandwagon 
as a means of disguising the real 
problems. Manufacturers say, ' If you 
want to do the job for the American 
public, you must use computers.' And 
the teachers say, ' If you can't teach 
kids how to read and write, maybe this 
will work .' " 

But Burtis also placed part of the 
blame on parents: "Parents are dis­
tressed about their kids not being able 
to learn, so they say, 'Well, if these 
computers are the answer, then buy 
some. ' The teachers are being told, 

continued 
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EDUCATIONcontinued 

'You'd better get computers.' " 

ing computer literacy comes before 
traditional skills. But, he said, effective 
computer use "is dependent on the in­
dividual being academically proficient. 
If you don't have academic proficiency, 
the computer isn' t worth a damn." 

for a manufacturer," Burtis said. " I 
think it's disgraceful. Even Apple 
blandly admitted that the purpose of 
the bill is to get Apples in front of kids 
so they' ll grow up with them." 

Peck added that the Stark bill doesn' t 
consider additional expenses the school 
will face to use the equipment , such as 
teaching aids, hardware, and software. 

Burtis feels computer literacy is not 
the requirement for future success 
manufacturers and some educators 
claim it is. 

"It's a lie to say to kids, 'If you 
become computer literate you'll be 
more successful in the world of tomor­
row,' " he said , " because what they 
learn on a micro will have no bearing on 
what they will need in the future. " 

Burtis and Peck are oppo ed to the 
Technology Education Act , the so­
called Apple bill encouraging manufac­
turers to donate microcomputers to 
elementary and secondary schools. The 
bill, introduced by Fortney H. Stark, 
Jr. (D.-Calif.)~ was prompted by an of­
fer from Apple to donate 103 ,000 com­
puter centers aero s the country. 

Is there a solution to the problems the 
committee sees? Burtis thinks the key is 
public awareness. 

" People should demand of computer 
manufacturers, ' Hey, design them to 
make our lives easier,' rather than be 
to ld 'Here's a computer; figure out 

Burtis said manufacturers are imply-
" It ' jut another mean of asking 

the public to fund a merchandising plan omething to do with it ,' " he said. • 

Tandy says hard to find good numbers 
When it comes to computers in education, good 

numbers are hard to find, said Radio Shack 
Education Director William D. Gattis. 

Gattis, on CompuServe's TRS-80 owners' spec ial 
interest group, defended Tandy's refusal to release 
information on its computer sales to schools. 

"The fact is," he said, " we simply do not have ex­
act figures representing total TRS-80 computers 
delivered to schools through our 4,300 company­
owned Radio Shack stores in the USA, nor the 2,000 
independent Radio Shack dealers. So while we do 
monitor school purchase orders processed 
through our National Bid Department in Fort Worth , 
this does not represent all our sales to schools." 

" Our own experience," he continued, " leads me 
to question the claims by other manufacturers re­
garding their percentage share of the education 
marketplace. With their products being sold to 
schools primarily through independent dealers, 
they are even further removed from accurate and 
objective sources of informat ion than we are." 

Gattis said: "The figures released by commercial 
research firms are particularly frustrating since all 
have different numbers and almost none compare 
to our own current estimates. Of those I've seen re­
cently, only the year-old Report on Microcomputers 
in Education published by Creat ive Strategies In­
ternational seems to us a credible document." 

" The only sources of statistics we've en­
countered that we feel we trust," he noted, " are the 
surveys conducted by the various state depart­
ments of education. These agencies have the at­
tention of public school districts throughout a 
state in a way that no commercial fi rm has 
achieved. Whereas a commercial firm might do 
well to see a 5 percent to 6 percent response to a 
survey mailing, most of the state surveys report in­
formation from over 50 percent of the school 
districts in the state, and a couple are approaching 
100 percent." 

Gattis reported: 
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• In Pennsylvania, the contracting unit for micro· 
computer purchases for local agencies during 1981 
reported $1.52 mill ion in purchases of five micro­
computer brands-$1 million of it for TRS-80s. 
• In Florida, the state Education Department's 
Management Information Services Center reported 
late in 1981 that more Florida schools, 401 , had 
TRS-80s in them than any other micro. 
• In Louisiana, the state Education Department re­
ported in February 1982 that more than 60 percent 
of the schools used TRS-80s. 
• In Oklahoma, a survey conducted by the state 
Department of Education in December 1981 re­
ported 70 percent of the micros in that state's 
schools were TRS-80s. 
• In Kentucky, a survey conducted by KET-TV, the 
public education tv station operated by Kentucky 
State University, showed, with 78 percent of the 
districts reporting, that more schools used TRS-80s 
than the next two brands of computer combined. 
• In Idaho, a survey reported 56 percent of the mi­
cros in that state's schools were TRS-80s. 
• In Montana, 37 percent of microcomputers in the 
schools were Tandy's, compared with 27 percent 
for the second-place company. 

"We are not saying that the results from these 
states can be extrapolated to the whole country," 
Gattis observed. "On the other hand, we did not 
simply choose to share information only on those 
states' surveys which appear favorable to us. So 
far, every state survey we've seen corroborates 
Radio Shack's position as a leader in the burgeon­
ing educational use of microcomputers." 

"Tomorrow, next week, or next month, we may 
get results from all other states that show us in a 
much weaker position," he added, " but I doubt it. 
Just as much as I would encourage anyone to 
doubt the so-called statistics from any source 
that's based on projection or assumpt ion instead 
of good, objective accounting." • 



Our Users asked for it, and we made the 
best TR5-80 disk assembler even better! 
Now M-ZAL has: 
• Recursive MACROS with full symbolic parameter 

substitution 
• Conditional assembly with unlimited nesting 
• Text Editor warm-start/recovery option 
• Support for a ll popula r 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 "INCLUDES (source file chaining/nesting) 
• Lower case support (Model 3 only) 
• Over 175 pages of documentation including 

Z-80 Technical Manual 
• Full Screen Text Editing and much. much more! 

M-ZAL provides a modular. struc tured development 
environment that makes programming your TRS-80 
a truly enjoyable experience. Order yours today. 
(Requires 321<. 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: 

#1210-20 Mod 1 & 3 529.95 

T-ZAL: custom designed for the Model 3. this tape 
based assembler has many of M-ZAt:s most 
desired features . 

*1250-20 Mod 3 only 549.95 

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 

FILEXFER: transfer any disk fi le 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 Ltst of Advert isers on Page 451 

"We've been using M-ZAL heavily for 
over two months now, and It's been 
worth Its weight in gold." 

-Chuci< Tesler 
PRO SOFT 

·: .. well written software that Is long 
overdue." - Bruce Douglass 

80 Mlcrocomputing 
BASIC EdiiOf Revtew 

"During the first 3 days of use, M-ZAL 
saved more money In programmers 
time than we hod paid for the 
product." -WlHiam Denman 

Author of Asylum 
MEDSYSTEMS 

"The editor has at least doubled my 
productive capocity ... Hoving spent o 
good deal of money on so called 
'utilities' that don't work, It's a delight 
to find one that not only lives up to Its 
claims but surpasses the advertising." 

- BASIC Ed1tor user 

Our choice for the best TRS-80 DOS: 
DOSPLUS 3.4 Mod 1 $149.00 
DOS PLUS 3.4 Mod 3 S 149.00 

Call or write for more information. 
All products require level II. 
Mail orders specify catalog *. 
Send check. money order. or MCIVISA 
numbers and expiration dote 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 a nd Canada addS 10.00 shipping . 
Dealer Inquiries Invited. ~ 

en 

adh. ofCAU . .... 

TRS·80 is a TM of Ta ndy Corp M·ZAL IS a TM o f CAU. Inc 
Z-80 is a TM of Zilog. Inc . 
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Health risks in V-games 
Overreaction to games leads to heart disease 

Concerned with the moral and intellectual effect of Pac-Man and 
its ilk on children, an army of parents across the nation is skir­

mishing with video game purveyors over regulation of arcade-style 
machines. The real danger, though, might not be to children, but to 
adults, who risk health problems by playing the games. 

That's the indication of research con­
ducted by Dr. Robert S. Eliot at the 
University of Nebraska Medical Center 
in Omaha. 

Those indications became a deadly 
reality in Calumet, IL, where the st ress 
from playing "Berserk" short-circuited 
an 18-year-old man's heart. 

Eliot has tested more than I ,<XX> pa­
tients during the past five years to learn 
how they respond to stress. One conclu­
sion he 's reached is one-third of the na­
tion's population are " hot reactors" to 
video games. Their bodies overreact to 
them , making them particularly suscep­
tible to heart disease. 

To identify hot reactors, Evans's lab 
has more than $300,<XX> in computer­
ized equipment: machines to monitor 
blood pressure, heart rate, stroke vol­
ume, adrenal gland secretions, and re­
sistance the heart must overcome to 
move blood through the circulatory sys­
tem. In an article appearing in the May­
June issue of American Health, author 
Stephen Kiesling described a demon­
stration he witnessed at the lab: 

"One of Eliot's patients, a middle­
aged administrator, has a base-line 
blood pressure of 134/ 89 when he sits 
down to play the game ... . 

"But within seconds, though he 
doesn't feel any different, his body re­
sponds with signs similar to those of an 
athlete in action. His systolic pressure 
jumps to 207, while his diastolic pres­
sure falls to 66. Meanwhile his pulse 
rate increases from 80 to 109 beats per 
minute, and his cardiac output doubles 
from 4.4 liters of blood per minute to 
8.4 liters .... 

"So far the patient 's body has react­
ed dramatically but in ways nature 
intended. Stress has triggered an out­
pouring of catecholamines, substances 
produced by the adrenal glands to stoke 
up the body to fight or flee.... To 
achieve the same elevated heart rate and 
blood pressure on a treadmill-or 
track- would take eight or nine 
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Photo by Oma~a Wortd·Heratd 

Eliot: Dr~ racing with the brakn on. 

minutes rather than the same number of 
seconds .... 

"Activity uses up the catecholamines 
as they are excreted into the blood 
stream, damping the physiological in­
crease. But instead of springing into ac­
tion, the patient continues to play the 
video game. His physiological responses 
soon take an ominous turn .... 

"The patient still feels much the 
same, but his body is no longer behav­
ing like an athlete's; instead, he has 
symptoms like those that can lead to a 
stroke. Stress is squeezing his blood ves­
sels like a clamp on a garden hose. 

"His peripheral resistance triples, 
cutting his heart output back to 4.4 
liters per minute. His blood pressure 
goes from 207/ fXJ to 183/ 125. 

"Eliot stops the game. 'What you are 
doing,' he tells the patient, 'is like drag 
racing a car with the brakes on.' " 

Work with lab animals, Kiesling ex­
plained, has shown excess catechola­
mines can rupture small muscle fibers in 
the heart within five minutes. And au­
topsies of young men who suffered 

stress-related heart attacks showed their 
heart muscles had ruptured in seconds 
from stress-induced outpouring of cate­
cholamines. 

Kiesling wrote there are other stress 
producers in Eliot's lab-interviews, 
arithmetic tests, or holding a hand in ice 
water-that can create much the same 
physiological response. "The difference 
between those tests and video games," 
the author noted, "is that people don't 
go out of their way to engage in them, 
let alone spend countless hours and 
quarters for the experience." 

According to Kiesling, Eliot said for 
hot reactors, video games "give all the 
excitement of competition without the 
physical component." He added Eliot 
fears "we may be heading toward a gen­
eration of hypertensives in this country 
where young people play video games 
instead of sporting activities which con­
dition the body." 

In the Calumet incident, the video 
game victim subjected an already weak­
ened heart to the stress of playing 
"Berserk." Lake County, IN, Coroner 
Dr. Albert Willardo told 80 Micro Peter 
Bukowski had "some pathology in his 
heart muscle which probably was due to 
a viral infection that was not detected." 

He explained: "All of us have had vi­
rus infections where we've felt pretty 
lousy for a long time and then we get 
well and we assume there's nothing left, 
there's been no damage, but in fact 
many times the heart and other organs 
have suffered damage. 

Because Bukowski's heart was in a 
weakened condition, Willardo said, 
"anything could have precipitated the 
cardiac arrhythmia which ultimately 
caused his death. It could have hap­
pened while he was playing tennis or 
just walking down the street." 

Despite his findings, Eliot has no ill­
feelings toward video games. He told 
the Omaha World-Herald: "Video 
games can be a form of relaxation for 
many people; a means of taking your 
mind off your troubles. But we use 
video games as a diagnostic tool be­
cause they offer one way of testing how 
an individual deals with pressure." 

If a person is a hot reactor, he added, 
he or she should "seek appropriate help 
and advice that will allow them to han­
dle game and real-life pressures. It 
doesn ' t mean they have to give up play­
ing. If you react poorly to adding up a 
column of figures, you don't stop doing 
your income tax." • 
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TRS-80 MODEL I T M* 

GOLOPLUG · 80 
Eliminate disk re·boots and data 
loss due to poor contact problems 
at card edge connectors. The 
GOLO PLUG · 80 solders to the 
board card edge. Use you r ex· 
isting cables. 
CPU/keyboard to 
expansion interface ..... $18.95 
Expansaon in terface to dask, prin· 
ter, RS232, screen pnnter 
(spec1fy) ........... $9.95 ea 
Full set, six connectors ... $54 .95 -VISA - • EAP COMPANY 

P.O. Box 14, Keller, TX 76248 
(817) 498-4242 

*T RS·80 is a trademark of 
Tandy Corp. 

96K MODEL 1 

..-216 

BIGHEM• replaces the 16K keyboard 
RAM with 64K chips. A custom mem­
ory controller mounts inside the 
keyboard case to give you 
• 48K keyboard memory on power-up 
• plus access to 32K E/ l memory . 
• 2.7K RAM above ROM is avai l able. 
• Optionally overlay ROM with RAM. 
t BI~£M works with TRS-80** DOS or 
• remaps kybd/vi deo for 64K CP/M* .. 

•. S180 post paid with check or money 
order. COD add S3. NYS residents 
add sales t ax . BIGM£M incl. 64K RAM 
chips, A&T controller board, i nternal 
cable, wire , solder and instructions. 

MICROHATCH 
PO Box 501 
DeWitt, NY 13214 

(315)446-8031 after 6PM 
..... . 19 

Trademarks of *Mfc rohatch, **Tandy 
Corp. and ... Digital Research. 

IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerfu l 
BASIC GPIB·488 controller capabi lit y 
to TRS·80 Model 1 or 3, level 2 or 
DOS wi th a minimum of 16K. 

•aa aos 
For Mo del I 
Ooer~t,on ·-

•aa aoc 
For Model 3 
Operat10n 

Model 488·808 or 488·80C Pr1c e. $375 
+ sh.pprng tnsur•nce & ta • 

WHEN ORDERING SPECIFY DISK OR rAPE 

SCIENTIFIC ENGINEERIN G 
LABORATORIES 

11 Ne1l Dnve • Old Belhpage. NY 11804 
Telephone: (5 16) 694·3370 

. Tradem•rll ot Tandy Corp "' 203 
Tnet~ .s no •ffrlrst •on o~ t wt~n Sc,entlf•c 
Enq.nur.nq laooraror es and Ta nd y Corp or 
Rad o Shacll 

™TASSO color 

rhert ..-.as some amusement 11 tne Nov~ 
bef , eettng 'ftfU~n ltle Raoo Snack te()ft· 
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~-u.ne seems ~ ~the onty IOUftt 10 tar 
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rrc>IJiel • D•• Oie<l IO SS ~0 6800 a'>d 
6809 m8cn1nes ~ 10 now 68 Mao Journal \ 
ptan, to 1ndu0e the TRS 80 6809 un.t 1n { 
future nu~ ~ ~~ 

To get tnt ~OS T lrom y r &809 CPU nw, tl llt 
BEST SOURCE• The ONLV M;ooazrne 101 lhe 8809 
Corrc>-1• "'oni!U Me.<~ r:l AI 0..•• 

68 MICRO JOURNAL 
5900 Cassandra Sm1th Ad 

Hixson. TN 37343 
SA 
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TRS-80 
COMPUTER 

DISCOUNTS 

• Factory Direct 
• Best Prices Anywhere 
• No Out-of-State Taxes 
• 100% Radio Shack Warranty 
• Free Price List 

SCOTT TASSO 
O wner 

Rad10 Shack Assoc1a 1e S tore • 7053 

175 E North Delsea Drive 
Vineland, N.J . 08360 

800-257·0426 
NJ 609-691·7100 ... ~,o 

Maxell Floppy Disks 
The Mini-Disks 

with maximum quality 

Dealer mqumes 
mv1ted CO D' s 

accep1ed Call 
FREE (800) 235-4 137 

~ 
PACIRC EXCHANGES 
100 Foothill Blvd S..n Lu,, 
San Lurs Obrspo ('A 9 !40 I 
In Cal call (8001592 ~9 !'> -.>r 
(805)543· 1 017 

.... 
HBO" OEMI-CASE 

.--. .~ 

Encloses LNW & MDX I & II 
P.C. Boards, plus 

Cabling, A/ C Cords, etc. 
Silver-gray Fiberglass 

$32.50 plus $2.50 shipping 
N. Y .S. residents add 7°1o tax 

"' 201 

SYRACUSE R&D CENTER 
Box 125 Dewalt. NY 13214 
Specializing In Electronic Pac kaging 

BOMicro, December 1982 • 401 



NEWS 

Wordstar makers win 
lawsuit against pirates 
MicroPro International and Digital Research 
settle ~ut of court with Sunnyvale softbucs 

BY KERRY LEICHTMAN 

80 MK110 STA·l-

c laiming the first major victory in the war against software 
thieves, the makers of Words tar and the CP/ M operating 

system won a $250,000 judgement against Data Equipment Inc. of 
Sunnyvale, CA, and its chairman, Daniel O'Rourke. 

MicroPro International and Digital 
Research Inc. filed their lawsuit in No­
vember 1981, (see 80 Micro, March 
1982, page 378). In September, San 
Francisco Federal District Judge William 
W. Schwarzer entered a stipulated final 
judgement against Data Equipment. 

The suit claimed Data Equipment 
produced and distributed unauthorized 
copies of MicroPro's Wordstar, Data­
star, Wordmaster, and Mail Merge pro­
grams, and Digital's CP/M operating 
system. Data Equipment acted as an 
OEM distributing complete hardware 
and software systems to businesses. 
MicroPro and Digital Research dis­
covered the misuse of their programs 
when Data Equipment customers called 
them for update information. 

According to the terms of the settle­
ment, Data Equipment will pay $250,00) 
to the plaintiffs, and will reimburse 
their legal expenses. In addition, Chair-
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man 0 ' Rourke is personally obligated 
to pay the plaintiffs $30,<XX>. 

While it is disputable whether this 
was the "first ever microcomputer soft­
ware copyright infringement suit" settl­
ed in favor of a program's originators, 
experts said this and several other simi­
lar cases are fine tuning the 1976 Copy­
right Act into good protection for mi­
crocomputer product originators. 

Seymour Rubinstein, president of 
Micro Pro, also hopes the rest of the in­
dustry will be encouraged by the court's 
favorable decision, " Our success . . . 
should be taken as a sign that software 
manufacturers will act aggessively to 
protect their own products against all 
unauthorized duplication.'' 

Daniel T. Brooks, of Computer Law 
Advisors, Washington, DC, thinks the 
present copyright laws are plenty thor­
ough. Quoting from the bill that even­
tually became copyright law, Brooks 

told 80 Micro during a telephone inter­
view, "Under the bill, it makes no dif­
ference what the form, manner or 
medium of fiXation may be; whether it 
is in words, numbers, notes, or any 
other graphic or symbolic indenture; 
whether embodied in a physical object, 
in written, printed, punched, magnetic, 
or any other stable form, and whether it 
is capable of perception directly or by 
means of any machine or device known 
or later developed." 

To Brooks the law is very clear in def­
inition and intent. The other school of 
thought likens Read-Only Memory to a 
permanent machine part. Its code, its 
proponents contend, speaks directly to 
the machine, not to human beings, and 
therefore is not copyright protected. 

There is legal precedent in that argu­
ment. The U.S. Supreme Court ruled 
(White v. Smith) at the beginning of this 
century that piano rolls for player 
pianos were not subject to copyrights, 
because their code was not designed to 
be communicated to human beings. 
Brooks explained, "At that point in 
time the Supreme Court was saying the 
copyright laws applied only to those 
things which the copyright laws say they 
apply to and we don ' t see where this ap­
plies, therefore no protection." 

"In 1976," Brooks continued, 
"Congress expressly overruled that re­
sult. There's a whole paragraph in the 
legislative history that basically says this 
particular section is designed to overrule 
that notion. It says, 'This broad lan­
guage is intended to avoid the artificial 
and largely unjustifiable distinction de­
rived from such cases such as White­
Smith, under which statutory copyright 
ability has been made to depend on 
the form or medium in which the form 
is fixed. ' 

" Whether it be the MicroPro case or 
Tandy v. PMC, the decisions are com­
ing out in the right places now. The pro­
gram, in ones and zeros, or in the volts 
and amps form is simply a representa­
tion of a copyrighted work and with 
the aid of a machine or device, may be 
communicated to human beings. " 

When a judge sits before two people 
where one is suing the other for a copy­
right infringement on a computer pro­
gram he has to fully understand the is­
sues before him so that he can make the 
right decision. Judges, like a lot of soci­
ety, are not educated in the bits and 

continued 
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bytes of computerdom. Brooks said the 
confusion, which led to some rulings in­
consistent with the intent of the law, is 
understandable: "They do not have a 
working familiarity with what comput­
ers are about. Many of them look at it 
as an alien object. The consequence is 
that. there is some room for confusion 
until responsible lawyers have framed 
the arguments in intelligible form pro­
viding the information the judiciary 
needs to make the right decision." 

Will the framing take much time? 
Brooks doesn't think so: "I hope within 
a few years this particular point will go 
away. That isn't to say that the fertile 
mind of man won' t come up with some 
new ones. It's only that this particular 
one will have disappeared. • 

Networking Poet Laureate 
E-poet says micros will shatter Gutenberg literature 

BY JOHN P. MELLO JR. 
80 MICRO NEWS EDITOR 

When the wired generation holds its convention to nominate 
candidates for Poet Laureate of the Network Nation, expect 

io see the name of David Hughes on the ballot. 
Hughes, 55, believes some day micro­

computers will shatter traditional forms 
of writing based on Gutenberg technol­
ogy. He's paving the way for the new 
literature by championing the cause of 
vanity publishing on The Source, a 
computer-based information service 
owned by Readers Digest. 

"I said to Readers Digest," the 
former West Point teacher told 80 
Micro, "I don't think you know what 
business you're in. You think you're 
selling information. I think you're sell­
ing electronic experiences." 

He pointed out to Source officials: 
"Isn't it interesting that use of chat and 
mail-lateral contact between users-is 
far greater than the use of some of the 
dead data bases?" 

Chat and mail were okay, but 
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Hughes maintained subscribers needed 
more sophisticated lateral contact. How 
The Source met that need, the com­
munity planner and educator said, is 
"almost a revolution in electronic 
literature." 

"What we did was create magazines 
on The Source," Hughes explained. 
Authors of the magazines receive royal­
ties based on how often their work is ac­
cessed by subscribers. Over a three 
month period, Hughes' magazine 
earned him $826 in royalties. 

But there are costs to vanity magazine 
publishers, Hughes noted. They pay for 
time-time needed to load their materi­
al into the system and time to store it 
there. Storage fees are on a sliding scale 
based on blocks of 2048 characters, 
about 380 words. For the first 10 

blocks, a vanity publisher is charged 50 
cents a block a month; for blocks 11 to 
99, 20 cents a block; 100 to 999, 15 
cents; 1,000 to 9,999, 10 cents. 

"The magazine can defmitely pay for 
itself if you put together an electronic 
bestseller," the Joy, CO, native said. 

He added: "Imagine the kid that sits 
down, writes a piece, and can publish it 
nationally. He can begin to get his repu­
tation. If he's got something to say, 
people will access him. If he doesn't, 
he's paying for it. It's self-correcting be­
cause he's not going to store forever 
garbage nobody reads. " 

Hughes' magazine, SourceTrek, in­
cludes 13 pieces ranging from a speech 
delivered to the Colorado Springs Ro­
tary Club to ghost stories of Colorado. 
He uses his e-mag to experiment in writ­
ing beyond the Gutenberg dimension. 

"A lot of word processing assumes 
the name of the game is to sit and use 
the screen to reproduce Gutenberg en 

continued 
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route to a piece of paper," he contend­
ed, " but I think you can do things on a 
screen you can't do on a piece of paper.'' 

Hughes maintained that until now, 
writing has operated on a fixed data 
base-the 26 letters of the English lan­
guage-and required our eyes to be dy­
namic. He reasoned, " If you take the 
dynamic things of games-the graph­
ics-and apply them to letters, I've got 
a sneaky suspicion we wi ll create a new 
form of extension." 

Hughes playfully emphasizes this 
point in the opening of his magazine. 
He prints on the screen a quote from 
The Rubaiyat of Omar Khayyam: 

The Moving Finger writes; 
and, having writ, 

Moves on: nor all your Piety 
nor Wit 

Shall lure it back 
to cancel half a Line, 

Then he reverses the cursor and erases 
half a line. 

On another occasion, Hughes was in­
spired by an Orchestra 80 rendition of a 
Scarlatti pastoral he downloaded from 
CompuServe. He wrote for his maga­
zine an article titled " Sunday on a 
CRT. " "When I reached the point in 
text ," he said , "where in the print world 
you would describe the music, suddenly 
I realized, 'Why should I do this?' I 
went back to the file, picked a fragment 
of code, embedded it in the text and went on. " r--..:...... __ ...__....;;;;.. __ ...;a.. __________ _ 

During the last two years, Hughes 
has pushed beyond the limits of the 
alphabet in what he calls "word. 
dance." He described the technique as 
"creative electronic literature beyond 
the edges of Gutenberg English ." 

"One of my first tasks," he ex­
plained, "was to eliminate punct~ation 
on the screen, on the ground there 's a 
brain equivalent and ways to make em­
phasis occur on the screen that are 
superior." 

"This convention called punctua­
tion," he continued, "is nothing more 
than ASCII English- in other words, 
code . When 1 speak, 1 don ' t say comma 
or period, but on paper, 1 have to have a 
comma to pause. On the screen, I don't 
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Hughes and some of his students practice their Electronic English with the help of a micro. 

have to have a comma . I can actually 
pause." 

Hughes isn't the only artful experi­
menter on The Source. People have 
composed electronic duets in verse. 
They have assumed fantasy roles, like 
the Pink Elephant, and conducted im­
provisational " theater" on the message 
system . "That 's damn exciting," the 
electronic bard said, "because I think it 
will draw people into the computing 
world who call computers dehumaniz­
ing. I say they are the most humane 
thing ever invented ." 

He added, "It is my absolute convic­
tion that until the people with words be-

gin to understand computing in a cul­
tural context, not a a clerical skill, not 
as a computer skill ; that they ee tele­
communications as a device that can do 
things other technologies cannot do; 
then we're not going to drag enough of 
the human race into this." 

One way to get people to under tand 
the cultural ramifications of computer 
is through education. But much of that 
has become part of the problem, ac­
cording to Hughes. He declared: "This 
myth that everyone has got to learn to 
program is one of the biggest impedi-

continued 
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ments to why people aren't getting into 
computers." 

"Computer literacy has come to 
mean programming classes," he con­
tinued . "Even when Radio Shack offers 
teachers programming classes, they find 
very few English teachers . And after the 
few English teachers that show up learn 
to program, they ask, 'Now what?"' 

"A woman can learn how to drive a 
car without learning how to build an in­
ternal combustion engine," he ob­
served. "I say to my students, ' I will 
teach you how to write on this thing. 
Then it might become useful for you to 
learn how to program.' Just like a 
woman might learn how a carburetor 
works so she won't get ripped off by a 
mechanic." 

Hughes has pioneered a college credit 
course for Colorado Technical College 
called Electronic English. The entire 
course is conducted over The Source. 

He said his course focuses on screen 
characteristics and teleconferencing. 

"People 'recite' in class," he noted . 

"I grade them on screen readability. 
You're taught in speech class about how 
to stand when you talk, eye contact, and 
having your voice loud enough to be 
heard. In electronic speech, if you want 
to be an effective writer, you have to be 
acutely conscious of what a person is 
reading, how they're reading it, and the 
rate they're reading it. 

"If you can't handle a keyboard, 
don't know what a smart terminal pro­
gram is, don't know what 300 baud and 
ASCII code is, don't visualize what a 
guy with an Apple with 40 characters 
uppercase only is seeing while you're 
writing in 64 characters upper- and 
lowercase, you don't know how to 
speak to another person." 

Guest teachers in Hughes' classes 
don 't give lectures. They give electures, 
plugging their lessons into The Source 
where students access them. 

Hughes explained his students put in 
three hours of class work a week but 
don't meet at regular hours. However, 
his course differs from correspondence 
courses because a student is connected 
to his classmates and the instructor. 

Two or three times during the 
11-week course, he continued, students 
must "bring their brains to the 
classroom." During those sessions, 

"We already provide highways few people's bodies. Why don't we provide highways few their 
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students upload 2,000 word composi­
tions and the class discusses them on the 
system in real time. 

Hughes also teaches his classes about 
software aids to writing like Aspen 
Software's Grammatik, Proof-Edit, 
and Proofreader. And he leads discus­
sions on what freedom of information 
means in the electronic era. 

"Why don't we create programs that 
allow the individual to screen, by a 
filter, words offensive to him," he 
opined. "System operators should 
never try to censor what a speaker says 
because in the microcomputer age, 
readers can be their own censors based 
on their own value system." 

Hughes' students attend his classes 
from all over the United States and the 
world. They've included a former lieu­
tenant governor of Alaska, a hay and 
grain dealer in Iowa, a travel agent in 
Australia, and a professional writer in 
London. 

The electronic educator believes 
breaking down geographical barriers 
through microcomputer networks can 
preserve cultural diversity. 

He cited the case of Anne Charles, a 
21-year-old Cree Indian, who travelled 
350 miles from L'Orange to Regina, 
Canada, to ask Hughes if she could take 
his course. Hughes, who was in Regina 
to address the International Association 
of Business Communicators, told the 
association's conferees: 

"Anne Charles wants to be a jour­
nalist. She does not have to move to 
Montreal and become French-Cana­
dian to do that. She could learn jour­
nalism while staying in L'Orange, then 
turn around and export the culture of 
her people for pay." 

Later, Hughes explained to Charles 
how she could use an Epson printer to 
preserve the Cree language: "For her 
uncles, who speak Cree and write in a 
cunieform, I did a quick little program 
that spit out of the Epson the language 
of her people in cunieform form. I said 
her brothers and sisters could learn how 
to put the speech of her people on an 
Epson and communicate it over net­
work lines." 

By using microcomputer technology 
in this fashion, Hughes contends society 
"can really start to solve the cultural 
and economic problems of the world." 

"We already provide highways for 
people's bodies to get them to big 
centers," he observed. "Why don't we 
provide highways for their minds?" • 



COLOR COHPUTER 
PROGRAMMABLE 

SOUND MODULE 

AT LAST - the CO LOR COMPUTE R·s 
audio capabilitie s e v e n SURPASS Its 
grea t g raph fcs! If you ca n prog r a m i n 
B""SIC- piug In tho PSM cartr idge 
and s tart t~ create lif e · like ex plosion s, 
e n glnes,anrma l s,w i nd,wate r and o ther 
sounds l im i t e d only by y o ur imagina tion . 
Co mplex sound e ffect s are continuous ly 
maintain e d Independently of your 
program. The PSM Is a powe r - p acked 
h ardware/ softwa r e combination and 100% 
compatible w i th ALL models of t h e 
Color Computer. 

~ ~-~- . :!" .. ':~~PI_e~~ - -~-~~-~~~-'?! ~?.~~·::~ _9f3: ~~ 
Available f ro m : 

MAPLE LEAF SYSTEMS 
P.O.BOX 21g0,STATION · c ·, o ownaview 
Onta rio, CANADA M 2 N 2S9 ...-92 

MEMOREX 
Diskettes 

Top-quality 
Memorex 
D tskettes 
from Tech• Data, your complete 
w ord and data processing supply 
center. Dealer inquiries invited. 

Call Toll Free 
1-800-237-8931. 

In Florida, call 
813-577-2794. 

Tech• Data Corporation 
325 1 Tech Drrve North ...- 440 

Sl Pe tersburg . FL 33702 

ABS Suppliers 
3352 Chelsea Circle 
Ann Arbor, M I 481 04 

(313) 971-1404 

817 TAPE OPERATING SYSTEM w•ll let you 
• Save & Load programs 6X faster than Model· I 
• Save & Load Data Arrays over 800 X taster 
• Backup standard System tapes tnat toad-n"ijo 
$14.95 Spec1ly 16K, 321<, or 48K 

MICRQ-SCOPE diagnostiC lor ANY Dtsk System 
Tests M EMORY, FDC, DISK READ/WAITE. 
PAl NTEA & R5-232 Bullt·1n Drsk Dnve timer. 
Exce ptional value 
s1e.e5 

WORDSMrTH Word·processnlg program 1n BASIC 
A l ra1ner' for more complex W/ P programs Easy­
to-use Spec1ly Tapet D•sk vers•on Tape vers1on 
reqUires Bt 7 Tape Operating System (above) 
Dtsk version requues 32K RAM-up. Uses MX-80 
Pr~nter 

$14.g5 

Add S 1 .50 p ostage/hand ling per Model· t 11em 
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MOD2 
MZI.GIT-GLI I 

LINK S HODEL 2 ON E Di ti K GE NERAL 
LEDGER (P N 26-4501) PROGRAM WITH 
SC RIP S It• 2 . 0 ALLOWING ULTIMATE 
FLEX IBI LITY IN REPORT FORMATS 
AUTOMATIC ALLY . . .. ... ...... $89.95 

GAMES-V 
5 as s o rted GAMES fo r mod 2 $19.95 

SAVE ll Buy botb for ••• • • $99. 95 

INDEPENDENT SOFTWARE 
POB 3126 

FEDERAL WAY, WA 9800) 
(206)941-6022 WA res add 6.51 ta x 

no COD o r der s please 

- tr1de~•r< of TANDY CORP ...- 494 

W .. I •• D .. E R!RJll' ::IJPIUll 
KID II / 16 and DAISY ~ II 

Print 15 ... 20 <llar.:tera/i.och 

D L P caq..ay 
6798 Wetheridge Dr . 

Cincinnati, Ohio 45230 
513 232-n91 ...-< 13 

VISA OR MASTERCARD ICCEPrn:l 

$75 .00 

260 characters in just 13" at 20 
CPI ; 170 in 7" . Excellent qua­
lity 15 CPI printing; 195 Char . 
in 13"; 120 in 8" . SQUPSIT"' 2.0 
TRSOOS"' 2. 0/4 . 1 , VISI('.ALC®, PRO­
FilE"', BASIC , OOBOL, et c . 

SECURE 
PROGRAMS 

AND ASCII FILES 
WITH 

CODE 4 
COMES WITH 

LIST SOURCE 

AND BRUN UTILITY 

SEND CHECK OR 
MONEY ORDER TO 

HPB VECTOR CO. 
130 CENTER ST. 

EAST STROUDSBURG ...-• 8 7 
PENNSYLVANIA 1830 t 

ALLOW TWO WEEKS DELIVERY 

$$$ sss 

! ~~! Convo!! ~ ~~~!'! SAYI -IT. ~ 
SAYI STOIAOI SPAa, SA VI TIMI 0 / I'Vnch K;, 
ore •"G'" eered \0 you con qut<llty, occurotety. & 
.of ely mo fle olterot.on\ ne c.••.a...,. to I~ you u~ both 
..de' qf your H or S ,.aored SINOlf-SH)£0 O.U.eH•• 
COftve rt•ng t betA q f dll\eH e1o wit! fftOf• thon poy for 
eo ch 0 / Pvnch llt • Hub-- lte tnforur l lf occutote ty 
poloitiont Hub lei.n f w•ng to hub ope n•ng • O"lt. 
Sl••"'• le tt rov reP'o<e rovr Lott or domoged " ....... , 
lndKo te your \yttem conf.g • •th ord•• 

o 0 / Pvnch lJ1 A- ( ) \4 "' d nve 1 & • q ) fOt' .._ 
(Appl• . Ato n. CIM .t040, fronl l•n ) 

b 0 / Pun<h Kit a - (3 '11 " d rrv•• & eq.) fOf •• 
[TRS 110 (Mod I, N~. I&M. O.bo<no. ZeMo J 

< b t PvMh lit C (I "' dnvet & eq ) for e• 
[Aho1. l e n1th , JRS 10 Mod IJ 

d loboh- 11 00 pnJ 
• - Wrlf• · Proted St-ch tl - (100 po) 
f Hub -Reif"'fOrCet" l d (3\Gi j 
g H..tb-lefnfotcer Kit (l j 
h Hub-Retnforce r lbng t (5W. j (j() po) 
' Hub-RetnfoH.et fhf"'I• (l j- I~ p<•J 
1 O.tk Sl••" • ' (S,. j - (IO pn) 
k O.tk SJ••...-•• (l j- ! lOpe.) 

I 6 95 

16 9S 
3 00 
2 65 

10 99 
12 99 
H5 
610 
2 J) 
385 

Add 11 •hlppH'IO & hondltfto f01 eodl $1) Of' de• 

tn<Te""ent -'l. Ht. & o-e~ u n t - "'• fo-o s.& H choto• • 
M.A , .. odd l% to• S.nd .:h.d. tH -y -d• • ~ 

D/Punch Co (12) 
$ , .0 . ... 201. New._. HW.., MA 02161 ...-506 S 

$ lol· l ·~~:o~~-~·; ' ::7'.=04111 s 
$$$ ----------- $$ $ 

EPSON MX-so $1""1 00 
CARTRIDGE RIBBO 5 f • 
'11'1"1l \.1 ()ROfR ' 

LABELS 
1' 1 .~3 1 2 Pm-fed wh1IP 
PRr~<;L Rf <;fl'.~tTI\ f 
Min•m um Ordf'r- 1ur ~ 0('1(1 

:!ur IC'OO(' Jup IS 

PAPER 
20= w h l tP 
1:!~ .hffh 

$2e99 
perM 

$zoeoo 
Prices Include Shipping! 

C heck must accompdny order' 
Oh..,, 'f"~...ko ,-.h .Kid o ~ul.-, T " ' 

fil@(!!!m. 
COMPUTER SA LES AND SUPPliES 

I' 0 Hox 02294 · C leveland, O H 44 I 02 

(216) 281-8820 ..- 253 

..., _... __ r. • GM~L ....... ~ ~IIWJIIiC, 

£-ullllJIPffJJ:fln.d:l.rr-IWI • ~'I.~ 4.,...f1M~ 
...... fll!tJt..ct•~«M--.c:-..._...._.J ... ...,.. .... 'Ml 
... ..-U~W tU'CioiM .. ._ ... ,,~_.. .. ._.-,, lllniMT 
rae • • Nl' t'lf"• w • ~.,..-....., lift.~_..,,, .,.. 

11111WQJ"--" OIIIT I!WI'!M 'I· ~ *'t aa . .. liM ....... I\Nfii.T J1 lJtlolll 
rt. .....,lol RIIIQ'S1Utt..-.:1M ..... • 101 .-.c:IIIDII-....-MUMQtia U.' f'JI .... ,_. -~·-t --.. -· ............ 

...- 323 

16lTAf'f H'-M ... 1 ... 
Wi1151. tltl5 .. ... 

• Ul TO Ullf MDD1L &.'CI..-nDfOIDIIXOIII T.lrl 
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PULSETRAIN ... II .... 11 ... 11 .... 11 .... r 
WiH the meek n.. 
herit the •rilet? 

Industry 
watchers 
were sur-
prised by the 

~~=~ meek pricing 
moves made 

by Atari and Commodore 
in the face of Texas In­
struments' $100 rebate 
plan, according to Elec­
tronic News. 

That weekly speculated 
soon after TI announced its 
rebate plan Atari was pre­
pared to give away $150 in 
software and gift certifi­
cates to buyers of its low­
end micro and Commodore 
would be knocking $50 off 
its VIC. 

The official word from 
the two firms, however, was 
less dramatic. Atari-faced 
with potential resistance 
from retailers for whom 
software is a high margin 
item-anounced it would 
offer six $10 certificates 
good for software and 
peripherals with the sale of 
its 400 computer. And 
Commodore revealed a $25 
to S40 VIC pricecut, de­
pending on purchase 
volume. 

Electronic News also re­
ported the low-end-micro 
price war has forced Com­
modore to change some of 
its production and market­
ing schedules. Production 
of the VIC, set for 50,(XX) 
units a month, has been 
upped to 70,(XX) units a 
month. That, in tum, has 
reduced Commodore's 
commitment to its new 
game micro, the MAX 
Machine. 

Commodore had planned 
to place equal marketing 
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Roech: We'we been tarred and t .. thered. 

emphasis on the VIC and 
MAX Machine, but the 
firm's vice president for 
marketing, Kit Spencer, 
told the newspaper: "We 
have decided to make VIC 
our major product for the 
Christmas season.'' 

Electronic News said 
Tandy's official line on the 
fireworks in the low-end 
market is its company­
owned stores insulate it 
from price bombings. Tan­
dy's president and chief ex­
ecutive officer, John 
Roach, told the industry 
weekly: "We're getting 
tarred and feathered with 
people guessing our res­
ponse to the Tl, Com­
modore and Atari business. 
It's difficult to understand. 
We're a retailer and 
whatever our strategy is, we 
will not talk about it until 
we implement it." 

Computer diYision 
boosts Tandy's 
profits picture 

Tandy Cor­
poration ex­
perienced a 
32 percent 

F;;;;;;;;;;;;:==--t jump in prof­
its for its 

fiscal year ending June 30. 
Contributing to the increase 
was a 72 percent hike in 
shipments from its com­
puter division. 

The $224 million in prof­
its for the 1982 fiscal year 
compares to $169 million 
earned in FY 1981. 

The Fort Worth firm esti­
mated computer revenues 
account for 31 percent of its 
annual revenues. 

Computers are in a 
strong growth cycle, the 
company noted, and calen­
dar 1982 wiU be the first big 
year for home sales. 

Tandy projects sales of 
its product will grow three 

to four times in 1982, com­
pared to 1981. 

The firm also said early 
orders for its Modell6 have 
exceeded expectations. 

Tandy to live Na­
tional Science F-. 
dation lanlware 

~~:.ron c~~: 
nounced an 
agreement 
with the Na­
tional Sci­

ence Foundation to provide 
computer equipment to in­
stitutions for use in educa­
tion programs in science, 
mathematics, and engineer­
ing through the Fort Worth 
firm's TRS-80 Educational 
Grants Program. 

The foundation, an inde­
pendent agency of the U.S. 
government, will be award­
ing the computers as the 
equipment portion of pro­
jects supported by its on­
going development-in­
science education program. 

Charles Phillips, Radio 
Shack senior vice president 
for special markets, told 
the T.H.E. Journal the 
program is "a timely and 
important step supporting 
the need for renewed em­
phasis on science education 
in this country." 

5 
He added that "this par­

ticipation with NSF is in 
accord with the philosophy 
behind our Tandy TRS-80 
Educational Grants Pro­
gram-that is, rather than 
simply giving out hard­
ware, we want to support 
projects that have a mean­
ingful plan for educational 
applications using that 
hardware." 



PROGRAMMING TOOLS FOR YOUR 
TRS-80 TM MODEL I AND MODEL III 

INSTANT ASSEMBLER 
n..JNSTANT ASS£MN £R II a~ dlokor llpe-l>Med _..t,lor and clebuggor lor 
lhe TRS-I•l Now you can -blo ciNclly 10 memory and irnm«<Moly debug II""' 
program with lhe buill In llnglo IIOI>POIJ ~- Quickly lwllch hom MMmbieT to 
do~ and back ... without looing lhe ooun:e code. This falurt,.... INSTANT 
ASSEMBLER an c>OCelmt lumlng IDOl lor -..bly ~ 1*<9.....,.~ 
INSTANT ASSOCBI ER II abcoluMiy Wllque amorog llpe bMed ~ In thol M 
pooc1ucco rclocMablc code moduln thM can be lnlood wllh lhe _...LJNKIIIG LOADER. 
which 11 ~ In two vemons for loading progrwns tn1o ciiMr high or low RAM. This lets 
you buld bog programs ...;th tmall moduiH. INSTANT ASSEMBI..£R aloo lulura lm­
........ detection of errors as the ooun:e code II ..-....d. a~ cocMd I<U'CC formal 
thlt .- 1/3 .. much ""'"""Y as ......-.:1 oourcc. and rnanv ._.eanailut\.ns Including 
linlilc _.... «'*Y of DEfB and DEFW. plnpor.t conlrd of lollngl. alphabetic lsllng of 
symbol tllblo. -ale cornnwondl lor lsllng enor l~M~ or lhe symbol tllblo. block mow 
lundlon. and ~ ofooo.wu ..... 
INSTANT ASSEMN FR's dobupr J)IIO'Ikln *'Ill- oeoppng wllh lui IWgiiMr c:IIP¥­
dedmol Of ha e'*l! of~ ""-d at --d memory cliP¥-~of 
obJoct code in memory. memory c1oPav In ASCIIIormol. and ha-to-dedmol at dodmol­
~ha conve-tlon. The ling(e-llepper wtJI IMp onei..-uction ala tim« at al 0 faol .... IOOf>ll 

dctned adcha 
INSTNfT ASSEMBLER OCC\II)Iollas than 8400 ~of memory. In a 161< rTlKhiM thll 
,.. .._you enough memory 10-~ lo~ 1W<9ams of around2000 t¥a­
Thllandlts module-lnl<lng le- make INSTANT ASSE:MBLER ideal for UtaS wllh onf\1 
161< machines. The lnotrudk>n m.nual may be pun:hased -rately lor SJ. which wll apply 
towards 1M purchase of the INSTANT ASSEMBLER In addition to disk l/0. the disk wnion 
Includes a liOnel-alone wnlon of lhoo do~. 
Spoclfy Modell ar Modo! OJ. TAPE I'ITASM - . .... - ........ .. . -- . $19.95 Oft lepc 
Specify Modo! I ar Modol m. DISK INTASM ....... - ... . . . - .... -. U$.95 oe ... 

RESTORE DAMAGED TAPES WITH RESQ2 
c-e recordiJ9 - .. bjoct to several 1liP"' of ~- Thin spols In the olddo. dirt. 
"""- ftuctUIIIono whk NCOrdlng. or stray tna!Jlellc llekls can all conlrlbute to loot or 
added bill. RESQ2-- to PfO'IIdo a method ofA!Storing tapes that can no longor be 
loadod lor these re...,... h can -tare BASIC. SYSTEM. ASSEMBLER. and DATA~ 
RESQ2 compares two copill of the damaged tape to anernpla .-,.,11on, thougt\ _,. .. 
lion can often be <>eeornplsh.cl with <my one copy. AJte lhe damaged data Is correclad In 
memory. a new tape may be NCOrdad and wrlled wtwch daft nol contain lhe <rn>n. The 
.....,... rate ol RESQ2 will depend on lhoo -"'!1 and ~ol erron. RESQ2 COfiMI wllh 
a cornpn<henslw user manual ancl.-nP«s of two types of 'crashed' programs to proctlce 
on. 
s.-tlr Modoll"' Me*! m. RESQ2 .... ...... -..... -- .. ---- . ..• 119.95 Oft lepc 

RAM SPOOLER AND PRINT FORMATTER 
Thill program II a ... falurt print tonn.rlingpec:Mp INturlng -~lin« and page 
l«r¢ (wllh lnc leeds irwmed belwMn wordo or allor pu~). ocrecn dump, prinl<r 
- con1ro1. and baud ...,. ~ In ad<lllon. printing Is done """' a 4K -nclablo 
bull..-... so thM lhoo LPRINT at LUST command mums control to lhe uMr whlo prinllng it 
being done. IMorico wllh ca50dt at ciok oystemo. Ideal lor Sel<ctrlc or other llow printerS. 
Alows prinllng and ~ 10 run concunwndy. Output may be dlreclad 10 either the 
1**1 part. Mrlal part. at lhe llidoo screen. 80 Microcomputing said · 1 can onf\1 <iY< mv 
higha recomrncndollon ol59ooier and Mumiord Micro Systems." 
s.-t1r Modell..- Modo! 01. SPOOLER . .......... $16.95 oe t-. 121.95 oe dloll 

DUPLICATE SYSTEM TAPES WITH O.ONE 
MMo duplicale cop1e1 o1 a1moot '"II ape inducing Basic. SYSTEM. dola lots • .-rnblor 
1001a, at ·c.-am loadon". The 8lo name. load~- «'*Y poW1t. and owry b!ot• lin 
ASCII formal) - displayed on lhe llidoo oaeen. Modot II wnlon allows cha~ng tape 
~peed so you can load In a 111pe at 500 baud and - M out al 1500. 
s.-t1r Modo! 1 ..-Model II. Q..ON£ ..•. ... . __ .... 116.95 -lepc. 121.95 on .... 

MACHINE CODE FAST FOURIER TRANSFORM 
Wrtacn by Dr. AH. Gny. Jr . co-author (wtth J.D. MarMII ol lhe ~ tc><l "Unear 
Preckllon of Sj>e«h • . 11-. cornpew pec:Mp lncblos 3 _,. ollhe machine Ia~ 
FFTASM roullne -..bloc! lor 16. 32. and481< ~ a ohon...,P. Basic ..-om to 
-them. a I OK Basic --whichincludossopl--.1-~ngand dola 
manlpllation. and a manual ol ~ and ....-nplcs. The machine ~ sub­
routi~MS ldC varlabladdncd by a suppoo11ng8asic program to makcdata•ntly and~ 
.....,__ \0/lthoul PEEXs and POK&. They poriorm 20 to 40 - laster !Non their Basic 
equiwimt (256 points In 12.5 ooconds). and handlo up to a 1024 poinl cornplox FFT The 
FFT 11 UM1u1 in anely2ing IIOCk marlt.ot and corno<lly ftnds as wol ao lor J9>a1 analytiL 
s.-t1r Modell c.- Model DL FFTASM ............. .... ......... - 149.95 oe '-
FFTASM on dloll with -.rce codo .... .... .. .............. .... .......... 169.95 

INSIDE LEVEl. II 
The Programmers Guide to the TkS-80 ROMS 

INSIDE LEVn. D 11 a compoehenoiw ..termc. guide to lhe Modo! I a nd Modo! nt ROMs 
which alowo the rM<hinc lo~ or Basic ..-ammer to uoily utllzo the sophisticated 
routines they con1an. Concisely explains set-upo. caling sequences. andvariablo PMN9< 
lor number conwnlon. arilhrnetc opcr-. and rnalhernallcal function&, as wol as 
~ lllpe. andllidoo roullncs. Part I praa~tl an ..nerely new cornpoottc program 
,._which load& undorlhe SYSTEM conwnand and cucutesln both Basic and rMChlne 
code wllh lhe speed and clldmcy ol a campier. (n addition. lhe 18 chaptcs Include a largo 

boo,. of other in1orma11on UMful to the 1*<9 .,_ inducing 111pe formals. RAM - · 
ra1oca11on o1 Basic programs, USR call --""'- a..eng SYSTEM llpeS ol you- own 
_...... if*rfadng of Basic~ ciNdly wHh machine code. and ~!*~a~ precautions 
lor c1sk ~ INSIDE L£VEL D was JelliN«<In the Aprt 1982 ioouc ol80 14crocomput­
ing which said "The book has no lt.ws; It Is a porloct gem· Byte M.gu!nc said "I recommend 
thil book to Mriouo machlrw lo~ ~ • 
bodlodoa ........ b Me*! II. INSIDE LEVn. U ......................... 115.95 

SINGLE STEP THROUGH RAM OR ROM 
STEP80 alowo you to 11ep ctvous;. - Basic at machine ..,._ program one lnstrudlon 
aa a tim«. and - lhe addNM, hcudodmal vMic, Zlog nwwmonlc. ~ conteniS. and 
step count lor each~ The top 141ncs ollhoo llidoo SC~Wn .. lolt unaiNnd so thM 
lhoo "\olglt program· m.y poriorm ill clop8y fu~ unoboauded. STEP80 wll 1o1ow 
program low~ 1n1o lhe ROMs. and II an lnwluablo aid In lumlng how lhe ROI>4 rouiiiMI 
function. Commando lndudo llep (nee).~- ""' In*!> modo a1 v.nablc 11ep n~~•. 
dlsplory at - memory or CPU reglslers. jump to memory ~lion. execute • CALL set 
boukpoints 1n RAM or R01>4.- SYSTEM llpeS. and rwlocala to •"I' page In RAM. The 
clop8y m.y also be fOUled to you- lnc printer ~ the ciMce concrol block so cUllOm 
print dr--. - automallcally supported. 
s.-t1r Modo! I c.- Model II. STEPID ... ... . ...... 116.95 Oft lepc. S2L95 on .... 

SMART TERMINAL PROGRAM 
Thiiii'IOd*- lo~ program m.y be .-1 • a ornart lermlnal wllh lime ohan oyotemo at 
lor high tpnd 8lo trano1on ~ two disk-baoed mlcroo 0110r modems or diNct wn. It is 
nwnu ddwn ancl.-noly *""'"to-. Functlorw includo real-tim«..,.,.... modo . .. w 
RAM bullor on disk. trllnll'llit dlok ftlo. rwcelw binary lin. cumlnc and modify UART 
.,.....-s, program 8 CUllOm lav-on~- automatic 16-bil checksum -*aeon of 
IICC\A'Mc - and rcccp1on. and rMf>11 mono ...., convcnimca. Suppom lnc 
prin1en and ~ chenders. With thil program you d no longor need to conwr1 
miiC'*'« ._ progranwiO ASCD lor trarwni111on. and you wll knowlrnrncciMcly d the 
~ ..... accurMc. 
5toedl!l Me*! I .,. Me*! m. TELCOM .. __ .. .... .. .. .. .. ... .... . 139.95 oa...., 

DISK INDEX VERSION 3.0 
0..-disk indoodng program has now been ..nerely .....-n In mKtWw .__ k 
w11 run on ciiMr • Modell at Model m and ca1a1o9 cloks lor - mKtWw "'91<clno of 
which one is running 1t. (Modol l owncn must hew double donolly to catalog Model m disks.) 
DISK INDEX will-.nblo an Indo a ol you- entire P"9M1 lbrary by au&omallcallv lUling 
program names and flee -=e"""' each clskclrectory. The indo m.ythcn be~ 
or --=had lor '"I' disk. program. or osenolon. Dllloo or programs m.y be added at dcldecl 
and thcwholeindoa at -part m.y be ocntiOihoo ..v-The lndoa itJell m.yaloo be llotad 
on disk for future ace- and updalc. A 481< ~ will hold owr 2500 progrwns In each 
indoa. and you m.y buld as many indo- • you need \lmlon 3 0 runs subotantlaly faslcr 
than our previous ---. and works \loUh '"II opcraUng oystem -., for lhoo Modell ar 
Model 10 ox.cep~ CP/ Iol 
Spedlw Model I ar Model W. JrC>EX 3.0 ..... -- ... .......... ..... 129.95 on ... 

4 SPEED OPTIONS FOR YOUR TRS-80 
The SK-2 dock moclkallon a1owo CPUspoodo to be switched belwMn normal. an inc1eMO 
ol ~- or a ~ redudlon; Mloctablo al '"II tim« w4thoulinlorrupllng cxaculion or <n6hlng 
lhe program. l l'dlrUC!Ions .., also pn lor a 1~ - to 3. 54 MHz. The SK-2 m.y be 
conlguml by lhe user to chango speed with a toggjo swllch at on~ command. It will 
autarnatlcally return to normal spood '"II lime a disk Is active. ~uira no chango to lhoo 
operating oystem. and has ,.-.lor ad<tng an LED to Indicate when lhe CXlmflUle' Is nol 
at normal speed. It mountslnsKie the lceybowd unil wtth onf\1 4 --~for lhoo 
switch op0on (swilch nol included). and II easily lmiOWd Wlhe c:ornpum .-needo.rvico 
The SK-2 cor1M1 fuly asoembled wtth socketod ICs and-....., nttUdlonl. 
Modelloai!J, SK-2 . ... .. ........... ... ................. ..... . ....... .. 114.95 

RAMTEST 
This~~ progr..,lla very lhorou!#l..,. for_.,~ of RAM mon and 
wlllnclcakwhlch chip. H '"!lis t.ully. It alsoindudes a_... loll for power lM~hos. 
Spedlw Modell c.- Model 01. ltAMreST .•.... .. ... 111.95 oe lepc. 117.95 OD .... 

!IKIII Hl"-1<, ' ' ' ' - l • • . l ~ I·, . ', .. 

MUMFORD 
MICRO 
SYSTEMS 

'-,I' ( l II' :0.11 •Ill I I I IH ~1<lllll Ill 

Box 400-E-: Sumnwrland. Cil lifornia 93067 (H0;)) 969-4;);)7 
V". tj11.1i11\ '''h'-' .u•· ,1111 •. llf/k 
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Cosmo discovers 
Network Nation 

The Cosmo 
girl has dis­
covered the 
Network Na­

'====~ tion and it 
o.;..;;..___;,__;,.___;,___. I oo k s I ike an 
8.5. "Forget dating through 
the personals or friends' fix­
up s!'' Cosmopolitan 
magazine exhorted it s 
readers in its September 
issue. "An electronic brain 
right in your own living 
room can introduce you to 
thousands of men ... in 
seconds!" 

Cosmo discovered the 
wonders of networking 
through author Elizabeth 
Ferrarini , who stumbled on 
The Source while looking 
for a man "who'll be 
G .!. B., pay for dinner, and 
treat me like precious porce­
lain ... have a college 
degree, solid profession , 
good looks, weight in pro­
portion to height, and make 
at least $50,(XX) a year.' · 

• Despite her assets­
magna cum laude college 
graduate, homeowner, late­
model sports car driver, and 
good tee th-Ferrarini 
found "Mr. Terrific was 
being strangely elusive." 

"Just in time to avert ter­
minal loneliness, '' she 
wrote, "a friend told me 
about a company that 
allows nearly 20,(XX) com­
puter owners to communi­
cate with each other in a 
flash. When I learned that 
over 90 percent of these 
computer buffs are males, 
their median age is 35, and 
they are college-educated 
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professionals with an 
average yearly income of 
almost $50,(XX), I knew the 
object of my capitalistic 
fantasies must be among 
them." 

After purchasing a micro 
and learning how to use The 
Source, the Cosmo author 
realized the potential of net­
working: "Using my com­
puter to communicate via 
the telephone line, I could 
dash off torrid love letters, 
place ads on an electronic 
bulletin board, and even 
carry on 'conversations' 
with other subscribers by 
way of our respective com­
puters' keyboards. Admit­
tedly, all of this sounded to 
me like science fiction. Im­
agine getting my mail deliv­
ered by an electronic brain 
and communicating with 
people I'd never seen. A 
smart chimpanzee could be 
se nding me electronic 
billets-doux." 

Ferrarini placed a lonely 
hearts message on The 
Source's electronic bulletin 
board and 24 hours later, 
she had 16 e-letters, 12 of 
them with one thing in com­
mon: a trip to her home 
state within the next two 
months. .... 

·-~ ~~'> 

Overall, the Cosmo 
author appeared satisfied 
with the chipsters her ad at­
tracted. " Although I've 
encountered my share of 
duds," she wrote, "com­
puter owners are, on the 
whole, a likeable lot. With 
my desk-top model and a 
telephone, I can plug into 
an endless supply of avail­
able males- and keep my 
checkbook balanced, too." 

Computer life 
after 40? 

Is there com­
puting after 
40? The 
Source says 

'====~ yes. In a 
statement on 

a recent survey it completed 
on its subscribers, the infor­
mation utility said the 
average age of its users is 
42, three years older than 
the average age in 1981. The 
Source also noted 64 per­
cent of its subscribers are 
over 35, compared to 56 
percent last year. 

In a related matter, The 
Source announced it is car-

rying an electronic version 
of the U.S. News Washing­
ton Newsletter. According 
to a statement from the in­
formation utility, each week 
the letter carries about a 
.dozen stories on investment 
opportunities, economic 
trends, and key government 
activities. 

Apple millionaire 
raps Woodstock 

Although 
pre-concert 
publicit y 
touted the 
US Festival 
as the Wood­

stock of the 1980s, the man 
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who picked up the Sl3 
million tab for the event 
disavowed any similarities 
between the rock-a-thons. 

Millionaire and Apple 
computer founder Steve 
Wozniak rapped Wood­
stock in an article appearing 
in the Providence Sunday 
Journal. "If I listed the 
things that were wrong with 
Woodstock. it would over­
flow one diskette on my 
word processor," he said. 
"Woodstock was really a 
lot of lies, miserable lies. 
They were a bunch of hip­
pies spending money that 
wasn't even theirs. They 
didn't even have any sanita­
tion." 

Sanitation is something 
they had plenty of at Woz­
niak's concert. At the 
500-acre park carved to · 
Wozniak's specifications by 
the construction superin­
tendent at Disney World, 
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there were 2,500 latrines, 
the best commode-to­
concert-goer ratio in 
history. 

Apparently, US Festival 
planners hoped its partici­
pants would react different­
ly to their concert than their 
Woodstock predecessors. 
While people attending 
Woodstock professed to be 
members of a mythical 
love-peace entity called 
"The Woodstock Nation," 
rock impresario Bill 
Graham told the Journal 
that an US Festival 
goer-gazing at laser lights 
and multi-dimensional visu­
al effects-was supposed to 
"feel like an extra in a 
Steven Spielberg movie." 

"Woodstock was essen­
tially anti-establishment," 
one festival goer, a 30-year­
old insurance man from 
Santa Barbara , CA, 
opined. "This festival isn't 

anti-establishment. Hell, we 
are the establishment." 

Computer books 
hot, but some 
make them shoddy 

E==::::::::;:il Computer 
books have 

f:·~-:·-. 
~:0;.,:~ been selling 
~ =-:.. ~ as never be-

DOCUMENTATION fore and 

- · 
publishers 

are turning out dozens of 
new titles every month. Un­
fortunately, according to 
Omni magazine, in the 
scramble to publish as 
many computer books as 
possible, publishers have 
rushed out amateurish 
guidt>s written by computer 
freaks who know their sub­
ject but don't know how to 
explain it clearly. 

The opportunistic tactics 
that some publishers 
employ can also comribute 

to low standard in com­
puter books. Charles Plall 
wrote in the pop-science 
magazine. 

Headded: "Anyone who 
writes a short article for one 
of the computer magazines. 
for instance, will have his 
name pickt>d up by at lea t a 
couple of book publishers, 
who'll send form letter en­
couraging him to write a 
book for them on any com­
puter-related subject, re­
gardless of his qualifica­
tions. lndet>d, some book 
publishers prefer to hire 
amateurs, because they are 
less trouble to work with. A 
would-be writer, excitt:.>d by 
the prospect of seeing his 
work in prim, won't com­
plain if the publisher makes 
changes, and he will do the 
work for lower pay." 

But even books done by 
reputable publishers and 
professional authors can be 
disappoiming, Plan said . 
He cited the second edition 
of Personal Computing, by 
Daniel R. McGlynn, pub­
lished by John Wiley and 
Sons of New York. Al­
though authoritative and 
thorough. Plall noted, 
reader without a science 
background will find the 
book' explanation~ diffi­
cult to understand . 

Another book that looks 
like a winner but is disap­
pointing, he said, is With­
ow Me You're Nothing, by 
Frank Herbert, author of 
Dune. "Herbert claims he's 
out to debunk and demysti­
fy computers," Plall wrote, 
"but he has a techno­
freak's love of jargon and 
the book is full of sweeping 
generalization-. tha t be­
tray a lack of firsthand ex­
pericm:e. It will intimidate 
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"SCOREIT" TAKES THE 
GREMLINS OUT OF GRADIN 
A COMPUTER PROGR AM FOR T HE 
RAD IO SH A CK I TM ) TR S-80 
MODEL Ill WH ICH SCORE S MULTIPLE 
CHOICE TESTS AND GENER T ES : 

• Test St atistics 
• Score Roster 
• Histogr1m of Scores 
• Item StMistics 
• M ap of Item Responses 

UNIQUE FEA T UR ES 
• Bu ilt-in error detect ion 
• Special diavnostics to guid e t Mt 

revision 
• Inte rface with anStNer sheet 

ners 
loptional at add itional cost) 

Include prtn ter model and type w hen o r ­
denng. Locen se f or use of the complied 
version of the program may be obtaoned 
by rem ott o n~ S195 .00 to : 

J. Eli & A ssociates 
635 South Henrwtssey St. 
New Orleans, LA 70119 

Sample Output Free on Request 
P:ease send SASE ..-491 

BINDERS 
& FILE 

CASES 
Keep your l~.wes of 80 Ml~ together. handy and 
pt'Otecled In handsome and durable llbnlry fiks 0< 

binders. Bolh styles bound In dark green le.alher· 
etle with the magazine logo stamped In gold. 
fllono Each nle holds 6 ~ .. spines visible fOf eosy ref· 

Men<e, ~5 .93 eoch. 3 IOf ~17.00. 6 IOf , :10.00 
lllnd.rs, Eodl blnd9f holds 6 bsu.s ond opens flat lot 

.osy r.odin9. S7.SO eoch, 3 lot ' 2 1.73. 6 IOf '42.00 
(Posroge pold In USA. FO<~ O<Oers lndude S2.SO per 
lt.m) 

Pleose stote yeors, 19eo ro 19&3 
Send check Of money OfOer ro. 
JE~~ JOIIES DOX COI'.P. 
P.O. Oo>t ~120 
Phll~phlo. PA t9141 

Please allow 6-8 weeks for delovery 

.... see Ltst of Adver t isers on Page 451 

fALL SPECIALS 
48K 2 Drive Mod Ill .. . .... . .. ... $1579.00 
125K LNW-80 Mod II . . . . . . . S148e.OO 
C. l toh Prowriter 8510 Printer . . . S 439.00 
Sooper Spooler 

Pri nter Interface . . . .. . . . . S 299.00 
Verbatim Disks. SS. DO, 40 tk ... S 23.00 
Elephant Disks. SS, DD. 40tk ... . S 21.00 
Daisy-Wheel II 

Cartridge Ribbon . . . . . . . . •• . . S 15.50 
Mai l ing Labels(5.000) S 15.00 
20fl 9.5" X 11" 

White Tractor Paper . . . . S 25.00 

Herdwere for your computer et 
• price you cen effordl 

EAST COAST DATA 
4825 Wycllll Roed • Portsmouth, VA 23703 
8041484·8&36 (Voice) • 8041484-9636 (Date) 

Prices elld speclflcetlona s ul>j.cf to chenge. 

Mute rCel'd end VIse ••lcomed. 

..-513 

SEND AND RECEIVE 

MORSE CODE 
•SEND UP TO 40 WPM 
•COPY OVER 100 WPM 
Your Model I or Ill t..comee • pro­
grammable keyboard keyar that can 
Mnd m<><H from the kayboard or 
from atoned me .. a;ea. ~ylng Ia done 
either by the relay or by the audio 
output. Received moree Is decoded, 
dlepteyed, etored and printed. The 
canette earphone plug connect• to 
the receiver epealter to copy oft the 
el r. No hardware except patch COfdl 
Ia required fOf many setups . 

sattsfac t tOn guaranteed 
c .... u. • l th l net ruc tlon booklat 
only S11UI5 poatpald. Model I or 111. 
LEVEL II. with a t least 16k required. 

ROGO Computer Products 
4752 DeBeers Drive 
El Paso, Texas 79924 ..- 343 

LARGE CAPACITY 
MAl LIST 

for MODEL IIIII 
Easily holds 3000 names 
and addresses on just 2 

drives. Delete function to 
automatically find 
duplicate names. 

Fast operation 
4 machine language 

sub-routines 
$129 

RED WING SOFTWARE 
8809S. Penn 

Oklahoma City, OK 73159 

NEW SOFTWARE 
forTRS 80 Model Ill 
and the Color Computer 
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• Single Entry Ledger 
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lele . edol a 1 any l ome Co mpa toble wol h 
DaM Onty ses 
Wrrle or phone lor complele soltware prrce los! 
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and baffle the reader who 
does not already own a 
computer and doesn't know 
the language." 

Platt identified as a use­
ful and well-researched 
handbook Wilma E. Ben­
nett's Checklist/Guide to 
Selecting a Small Comput­
er, published by Pilot 
Books of New York. The 
book contains no fewer 
than 332 questions to ask a 
computer salesman before 
you buy a computer. 

And if you need excuses 
to avoid buying a comput­
er, there's Computer 
Choices: Beware of Con­
spicuous Computing!, by 
H. Dominic Covvey and 
Neil Harding McAlister. 
Platt said that book de­
bunks the whole computer 
fad with case histories of 
small businesses that went 
bankrupt after computeriz­
ing and private users who 
bought home computers, 
cou ldn't find anything 
useful to do with them, and 
abandoned them to gather 
dust in the attic. 

Teacher shortage 
giving hi~tech 
advantage to 
Japan, Gennany 

A worsening 
math teacher 
shortage is 
allowing 
Germany 
and Japan to 

develop the capability to 
outdistance the United 
States in the high-technolo­
gy era, according to Dr. 
Stephen Willoughby, presi­
dent of the National Coun­
cil of Teachers of 
Mathematics. 
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Studies by the NCTM 
have yielded results similar 
to findings by independent 
researchers (see 80 Micro, 
October 1982, p. 382). They 
show the math teacher 
shortage the most severe of 
any subject taught in the na­
tion's education system . 
The shortage of science 
teachers is next. 

Since 1972 there has been 
a 77 percent decline in the 
number of secondary-level 
mathematics teachers pre­
pared in 600 teacher-train­
ing programs nationwide. 
And only 55 percent of 
graduates prepared to teach 
math go into teaching. 

Willoughby, in a report 
by United Press Interna­
tional, estimated more than 
half the new math teachers 
are not qualified to teach. 

The situation can be 
turned around, however, by 
some proposals currently 
before Congress, he said. 
Those bills would-

• Set up tax credits for 
firms assigning full-time 
math-competent workers 
part-time to teach in public 
schools; 
• Give tax credits to firms 
hiring math and science 
teachers for the summer; 
and 
• Direct loans at 7 percent 
interest to students aiming 
to teach math or science. 

Japanese penetrate 
disk-drive market 

~~~r:~ ~~~ 
penetration 
into the U.S. 
di s k-dri ve 
market was 

reported by the Electronic 
News. 

Alps Electronics Ltd. of 
Tokyo dislodged Shugart 
Associates as a supplier of 
5.25-inch drives to Apple, 
the industry weekly report­
ed, while TEAC won a 
5.25-inch drive contract 
with the Digital Equipment 
Corpo ration and Sony 
locked up a $30 miiJion con­
tract to supply 3.5-inch 

r-~--------------~ 

drives to Hewlett-Packard. 
It was a low bid that won 

the Apple contract for Alps. 
The Tokyo firm bid under 
$50 a drive to supply the 
mechanism-only devices to 
Apple, which will insert the 
controller -boards in the 
drives. 

Despite Alps' and TEAC's 
victories in the 5.25-inch 
market, the Japanese may be 
planning to corner the disk­
drive market elsewhere. 
Grover Mullin, general 
manager of OEM market 
requirements for Control 
Data Corporation of Min­
neapolis, told EN. 

Since the Japanese en­
tered the 5.25-inch market 
late, he contended, they 
might concentrate on put­
ting higher density on 
smaller floppies. 

Sony is the only company 
to del iver to the U.S . 
mark et a microflopp y 
drive-3.5 inches, single­
sided, double-den si ty­
although Hitachi and Mat­
sushita are ready to bring 
their 3-inch drives to mar­
ket. Sony is expected to 
release a double-sided 
microdrive next year. 

In additon to increased 
activity in the microfloppy 
marke t , 5 .25-inch and 
8-inch manufacturers are 
finding a demand for slim­
line or half-height drives. 
Some 1500 8-inch half­
height drives a month are 
being shipped by NEC, EN 
reported. 

Currentl y, NEC and 
Tandon are the only firms 
producing the 8-inch half­
heights, but MPI, Shugart, 
Qume, and Mitsubishi have 
announced they will be pro-

L----~~~~:=~ ___ j ducing them, lowering the 
price of the drives to $370 a 



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 fil ls this void tn the 
marketplace chain . 

Thousands of cost-conscious com­
puter enthusiasts save by shopping 
in Computer Shopper every month 
through hundreds of classified 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 tr ial for $6 or 12 months for 
$1 0. 

You risk nothing, because if you 're 
not 100 % satisfied after receivtng 
the first issue, you may cancel and 
receive a fu ll refund. No questions 
asked! 

If you want faster serv1ce, 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. Monday through 
Friday. Call for charge card orders 
or send your check or money order 
TODAY whi le the offer is still good. 

6 month trial~ or 12 months for $10 
' COmPUTeR SI-IOP;:teR 
. P.O. Box F-324 e Titusvi lle, FL 32780 

305-269-3211 
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drive for volume shipments. 

One NEC official told 
EN: "We're seeing a lot of 
interest in the product. The 
fact that it has reduced 
power req uirements and 
can fit in a smaller space 
mak es it attractive to 
customers. " 

Anti-video game 
forces paranoid 

~a~~spa~;~.~ 
c rea ting a 
generation 
of computer 
zombies, a 

child psychologist and com­
puter expert said in a report 
appearing in the Providence 
Journal. 

Mitchell Robin, a profes­
sor of psychology at the 
New York City Technical 
College, maintained parents 
are "paranoid" about com­
puters, because they grew 
up during a period when the 
machines were portrayed as 
Ghengis Khans in waiting­
just biding their time until 
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Comction 
In the October issue of 80 Micro the number for Bob 
Rosen's BBS was published incorrectly. The correct 
number is (212) 441 -3755. 

the malevolent machines 
could take over the world 
and force humans to watch 
reruns of I Love Lucy. 

In the story appearing in 
the Rhode Island daily, 
Robin said his two daugh­
ters, aged 8 and 5, are more 
proficient in kiJiing off 
multi-colored video mon­
sters than their father, 
something he doesn' t mind. 

" When they win," he 
said , " I' m delighted they 
can see dad a s being 
fallable. They learn that I'm 
human with limitations and 
that I'm not always suc­
cessful in what I'm doing. 
I'm not superhuman." 

Robin contended parents 
could Jearn a great deal 
about themselves and how 
their children see them com­
peting with them in video 

game play: 
" I find that parents who 

must always be right and 
never lose any1hing are par­
ents whose children distrust 
them. Parents are humans 
and we tend to get very easi­
ly seduced into being 
perfect" in the eyes of 
children . 

Robin debunked a com­
mon fear among anti-video 
game elements that the ma­
chines' warlike, violent 
themes will have a bad ef­
fect on children : "I ' ve 
worked in programs with 
children as young as 8 years 
old . I see their humanity in­
creasing, not decreasing." 

Commodore's Fink 
moves to ad agency 

AlanW.Fmk, 
the drivi ng 
force behind 
the spectacu-

1--w--erw--.A-E---1 lar rise of the 
VlC-20 mi-

crocomputer, has left Com­
modore and joined Korn­
hauser & Calene Inc., a New 
York advertising agency. 

The agency, which worked 
closely with Commodore in 
ma rketing the VI C-20 , 
hired Fink to head its new 
consumer electronics mar­
keting group. 

Fink: Driving force behind VIC. 

According to a statement 
from Kornhauser. under 
Fink's guidance, the VIC-
20 took only six months to 
capture a significant share 
of the personal computer 
market and made a signifi­
cant contribution to Com­
modore's 63 percent in­
crease in fiscal 1982 sales. 

" The category of small 
personal computers is so 
new that there are few, if 
any, organizations that can 
provide the expert market­
ing assistance needed to sell 
successfully," Board Chair­
ma n Henry Kornhauser 
said . " Alan Fink provides 
the vital link in the market­
ing chain by bringing to cli­
ents the manufacturer's 
viewpoint." 

T oday's engineers 
and technicians ob­
solete in 5 years 

Today's de­
sign engi n­
ee rs a nd 
tech ni c ians 

t-W£-:-rw=--.-AE---4 may be tech-
no logica ll y 

obsolete in three to five 
years, according to Douglas 
Bonham, directo r o f 
Heath/ Zenith Educational 
Division of the Heath Com­
pany, Benton Harbor, MI. 

Bonham told the T. H. E. 
J ournal technolog y is 
changing o fast in the elec­
tronic and computer fields 
that engineer face obso­
lescence a quickly as the 
products they design. 

In addition, electronics is 
invading virtua lly every 
field where mechanical and 
electrical equipment used to 
dominate, forcing many 
engineers to learn entirely 
new dis<.:iplines. • 



Season's 
Greetings 
As kids and kids in spirit . 

enter the Fun House this 
month, you can see that I've 
decorated the place for the holi­
day season. 

Christmas falls as usual on 
December 25, and Hanukkah 
starts on December 11 this year. 
Though the two holidays cele­
brate different event~. there are 
similarities. Both include deco­
rations, giving gifts, and play­
ing games, somewhat apart 
from their religious meanings. 

So let's have a Fun House 
party with these programs: 

The 12 Days of Christmas is 
a Color Computer program 
that celebrates that peculiar 
story of gift-giving gone wild. 

Dreidel is a Level II listing for 
an ancient Hanukkah game of a 
spinning top and shifting for­
tunes. It's pronounced dray­
dul. 

Peglegs is my holiday gift to 
you- a simple, but tricky com­
puter version of a game you 
may recognize. There are list­
ings for Level II and the Color 
Computer. 

This month's Nickel Bargain 
Bin is the solution to the 

FUN 
HOUSE ByRkiwd~ 

Twelve Days of Christmas 

111 RIM • 12 DAYS or CBRISTRAS / TRS-81 COLOR BASIC 41 • 
111 CLS(I) 
Ul DIM A$(24) 
131 DATA A PAit'l'lliDGI IR A PEAR 'l'R£1., TWO 'l'OR'l'LB DOVES 
Ul DATA 'l'BR£1 FRDCB BUS, FOUR CALLING BIRDS 
151 DATA riVE GOLDD RINGS, SIX GEESE A-LAYIRG 
161 DATA SIVD SWARS A-SWIJUliRG, EIGHT RAIDS A-MILliNG 
171 DATA RID PIPBRS PIPING, TDI DRUIUIBRS DRUIUliNG 
181 DATA BLBVBII LORDS A-LEAPING, 'l'WBLVE LADIES DANCING 
Ul DATA U'l'B,ll'l'B,ll'l'B,9TB1 8'fH 
211 DATA 7'1'B, 6'1'B, 5'1'B, 4'1'B, 3RD, 2ND, 1ST 
211 1$•.214 214 185 193 197 185" 
221 Y$•"197 214 214 211 197 193 176 185 185 176 176 176 176" 
231 X$•"214 214 214 211 211 211 211 211 211 214 214 214" 
241 W$•"147 147 147 147 176 176 176 176 171" 
251 V$•"176 185 193 197 185 193 193 193" 
261 U$•"214 197 193 185 176" 
271 'f$•"197 197 159 171 176" 
281 S$•"185 176 171 159 147" 
291 M•1 
311 FOR A•1 TO 24 
311 READ A$(A) 
321 DX'l' A 
331 X•ll 
341 1•1 
351 FOR Y•l TO 15 
361 FOR L-X-1 '1'0 X+l 
371 I•IIID(21) 
381 IP 1<6 'l'BEM SIT(L,Y,RND(8)) ELSE SET(L,Y,6) 
391 DXT L 
411 1•1+1 
Ul IIEXT Y 
421 PRINT I 322,"'1'81 'l'WBLVE DAYS OF CHRISTMAS "1 
431 IF G•51 GOTO 431 
Ul FOR Tal TO 1511 
451 MBXT T 
461 CLS(I) 
471 FOR A•12 TO 1 STBP -1 
481 PRINT 
Ul PRINT 
511 PRINT "OH 'l'HB "A$(A+12)" DAY OF CBRISTNAS " 
511 A$-tf$ 
521 GOSUI 7H 
531 PRINT "IIY 'l'ROI LOVE GAVE TO ME 1" 
541 A$•V$ 
551 GOSUI 7H 
561 FOR BaR TO 1 STEP -1 
571 IP B-1 OR B-2 'l'BER B$•" " BLSB B$•", " 
581 IF 11>1 ·AifD B-1 'l'BER PRIII'l' "AND "1 
591 Pltiii'l' A$ (B) 1 
611 IF B-1 'l'B£R PRIII'l' l$1 ELSE PRIII'l' B$ 
611 IF B>5 'l'BD A$•1$ 
621 IP B-5 'l'BD A$•X$ 
631 IF 1>1 AND B<5 ARD H<5 'l'BBM A$•1$ 
641 IF B-4 AID 11>4 'l'BER A$•0$ 
651 IF B-3 AND 11>4 'l'BDI A$-'1'$ 
661 IF B-2 AMD H>4 THEM A$•5$ 
671 IP B-1 'l'BIM A$•Y$ 

761 NEXT A 
771 G-51 
781 GOTO 331 

6il GOSUB 791 
6H U•O+B 

791 IF H>1 AND B-1 'l'BEM SOUND 193, 
811 FOR J•l TO LEM(A$) STEP 4 

711 IIEXT B 
711 PRINT I I,"TOTAL GIP'fS1"1U 
721 M•lll+1 
731 FOR X•1 TO 511 
HI IIEXT X 
751 CLS(I) 

811 B$-NID$(A$,J,3) 
821 P•VAL(B$) 
831 SOUND P, 3 
841 NEXT J 
851 RETURN 
861 END 
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Peglegs game. 
So, fa-la-la-la-la, and let's get 

started before the hot cider 
gets cold. 

The 12 Days of Christmas 

If a wild gift-giver duplicated 
the events of this Christmas 
song, someone would wind up 
with 364 items by the 12th day. 
I found that out when I built a 
running total into this program. 
It displays the entire song with 
the melody if you want to sing 
along. That's all the program 
does, but that's a lot, consider­
ing the length of the listing. 

Dreidel 

Hanukkah ts a Jewish holi­
day that celebrates the long-ago 

Dreidel 

rededication of the Temple of 
Jerusalem. And Dreidel is a 
game that children have been 
playing on Hanukkah for hun­
dreds of years. 

This program is given only in 
Level II ; it simulates a game of 
Dreidel with the computer play­
ing against a human. 

A dreidel is a top with four 
sides. On each side is a letter 
from the Hebrew alphabet. 
These letters are shown with 
this article (see Fig. 1). 

Each player starts with the 
same amount of Hanukkah 
gelt-gelt means money-or 
you can use counters ranging 
from peanuts to marbles . 

To start, each player puts five 
pieces of Hanukkah gelt in the 

111 REM *DREIDEL / TRS 81 LEVEL II * 
111 CLS 
121 CLEAR lSI 
138 S$•CHR$ ( 128) 
141 T$•CHR$ ( 131) 
lSI US• CHR$(171) 
161 VS• CHR$(179) 
178 WS• CHR$(181) 
188 XS• CHR$(186) 
191 YS• CHR$(187) 
288 ZS• CHR$(191) 
211 P• S82 
2211 A• S96 
238 M• 688 
241 PRINT "LET'S PLAY DREIDEL." 
2SII PRINT 
268 PRINT "THE LIMIT IS 1118 ••• • 
278 INPUT "HOW MUCH HANUKKAH GELT FOR EACH";B 
288 IF B>lBB THEN PRINT: PRINT : GOTO 268 
298 C• B 
3811 G• B 
311 D• ll 
3211 CLS 
331 E$• S$+Z$+STRING$(S,T$)+Z$+S$ 
3411 A$(l )•S$+Z$+S$+S$+V$+U$+S$+Z$+S$ 
3SI A$(2)•S $+Z$+S$+S$+V$+Y$+S$+Z$+S$ 
368 A$ (3 ) • S$+Z$+S$+Z$+T$+Z$+S$+Z$+S$ 
3711 A$ (4) • S$+Z$+S$+W$+Z$+X$+S$+Z$+S$ 
381 B$•S$+Z$+STRING$ (S,S$)+Z $+S$ 
3911 C$•S $+STRING$(7,Z $) +S$ 
4811 D$• S$+S$+STRING$(S,Z$) +S$ 
4111 F$• S$+S$+S$+S$+Z $+S$ 
428 Y• 21 

S38 SET(X+27,Y) 
S41 SET(X+S4,Y) 
SSII Z•ll 
5611 SET(X+78,Y) 
S71 SET(X+126,Y) 
S81 NEXT Y 
S98 PRINT @ P,C; 
688 PRINT @ A,D; 
611 PRINT @ M,G; 
621 IP C<1 OR G<l GOTO 661 
631 IF D•l GOTO 1161 
641 O• QT.L 
6SI PRINT @ 768,"•; 

main pile. Each player spins the 
dreidel. These are results of the 
letters that are face up when the 
top stops spinning: 
• NUN-Nothing happens. 
e GIMMEL-Take all the pot. 
• HE-Take half the pot. 
• SHIN-Give half of what 
you have to the pot. 

When the pot is empty, each 
player must put five counters in 
it. The loser is the player who 
cannot put five counters into 
the empty pot. 

This program includes a 
spinning dreidel and enough 
automatic features to make it 
easy to play. 

Peglegs 

And now it's time to open 
your gift. 

Peglegs is a computer version 
of a game that has been around 
for a few hundred years . I offer 
program listings for Level II 
and Color Basic. 

To start , a cross-shaped 
board draws on the screen and 
fills with 32 pegs. The space in 
the center of the board 1s 
empty. 

Your goal is to remove as 
many pegs as you can from the 
board by jumping pegs. 

N un Gimmel He Shin 

Figure I 

431 FOR X• l TO 126 
4411 SET(X,Y) 
4SIJ SET(X , Y+11 ) 
468 NEXT X 

661 IF C<l GOSUB 1131: PRINT @ 768,"I WIN.•a GOTO 1181 
671 IP G<l GOSUB 1131: PRINT @ 768, "YOU WIN. " : GOTO 1181 
681 IF 0•1 THEN PRINT •youR TURN. "1 

478 PRINT @ Sl4, "YOU "; 
481! PRINT @ S28,"POT" ; 
4911 PRINT @ S42 ,"ME" ; 
see x•8 
Sl8 FOR Y• 21 TO 31 
5211 SET{X 1 Yl 

- C•rcle 29 on Rea<Mr Serv•ce card. 

691 IF 0•2 THEN PRINT "MY TORN. • ; a POR T•l TO 511 : NEXT Tz ~ 
741 

781 PRINT "TAP ENTER TO SPIN THE DREIDEL.• 
711 KS•INKEY$ 
721 IF K$ <>•• GOTO 748 
738 GOTO 718 
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Dreid1'l Com iiiiiC'fl 

He GOSUB 11Se 
7Se FOR X•1 TO RND(3) 
76e IF X/ 2<>INT(X/2) THEN FOR Z•Z TO RND(4S)-Z+1e 
77e IF X/ 2• INT(X/ 2) THEN FOR Z•Z TO RND(1e) STEP -1 
78e U•RND(4) 
79e PRINT @ Z,E$; 
See PRINT@ Z+64,A$(U); 
8le PRINT @ Z+128,B$; 
82e PRINT @ Z+192,C$1 
83e PRINT @ Z+2S6,D$1 
84e PRINT @ Z+32e,F$; 
SSe NEXT Z 
86e NEXT X 
87e PRINT @ 624,""; 
88e IF U•l THEN PRINT "NUN"; 
89e IF U•2 THEN PRINT "GIHHEL"I 
9ee IF U•3 THEN PRINT "HE"1 
9le IF U•4 THEN PRINT "SHIN"; 
92e PRINT @ 768,""; 
93e IF Ua1 THEN PRINT "NOTHING." 
94e IF U•2 THEN PRINT "TAKE ALL." 
9Se IF U•3 THEN PRINT "TAKE HALF." 
96e IF U•4 THEN PRINT "GIVE HALF." 
970 IF U•2 AND 0• 1 THEN C•C+D: D• e 
98e IF U•2 AND 0• 2 THEN G•G+D: D• e 
99e IF U•3 AND 0•1 THEN I•INT(D/ 2): C•C+I: D•D-I 
leee IF U•3 AND 0•2 THEN I • INT(D/ 2) : G•G+I D•D-I 
1010 IF U•4 AND 0•1 THEN I•INT(C/2): C•C-I D• D+I 
1e2e IF U•4 AND 0•2 THEN I•INT(G/ 2) : G•G-I D•D+I 
leJe GOSUB 113e 
le4e IF 0•2 THEN O•e 
18SII GOTO S9e 
196e PRINT @ 768,""; 
le7e PRINT "WHEN POT IS EMPTY, WE EACH PUT IN S." 
188e C•C-S 
l119e G•G-S 
nee D•D+10 
llle GOSUB 113e 
112e GOTO S9e 
113e FOR T•l TO see 
114e NEXT T 
11Se PRINT@ 768,STRING$(43," " ); 
116e PRINT@ 624,STRING$(le,• " ll 
117e RETURN 
118e GOTO 1188 
11911 END 

Peg legs 

lee REM * PEGLEGS / TRS-Be LEVEL II 4K * 
11e CLS 
121! 0•32 
13e U$•"JU" 
14e D$• "JD" 
lSe L$•"JL" 
l6e R$•"JR" 
17e Y• 3 
18e FOR X•l8 TO 36 
19e SET(X,Y) 
21le SET(X,Y+22) 
2le NEXT X 
229 X•6 
23e FOR Y•9 TO 19 
240 SET(X,Y) 
2Se SET(X+42,Y) 
26e NEXT Y 
27e X•l8 
289 FOR Y•3 TO 24 
29e IF Y<9 OR Y>l8 THEN SET(X,Y): SET(X+l8,Y) 
3ee NEXT Y 
3le Y•9 
32e FOR X•6 TO 48 
331! IF X<!9 OR X>3S THEN SET(X,Y): SET(X,Y+le ) 
349 NEXT X 
3Sil FOR YaS TO 24 STEP 3 
36e FOR Xa2l TO 36 STEP 6 
3711 SET(X,Y) 
3811 NEXT X 
39e NEXT Y 
4e9 FOR Y•ll TO 17 STEP 3 
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You're a winner if you have 
two pegs left and you're a dou­
ble winner if you have only one 
peg left. You're a triple winner 
if only one peg remains and its 
position is the space in the mid­
dle of the board. 

Now, how do you move 
around and jump? The Color 
Computer and Level II versions 
are slightly different, but this 
should make both of them 
clear: In both versions, you 
move into jumping position by 
tapping D for down, U for up, 
L for left, and R for right. 

In the color version, your po­
sition is marked in blue if you 
are on a space not occupied by a 
peg. If you are on one of the oc­
cupied spaces, the position will 
blink on and off. 

In the Level II version, your 

4le FOR X•9 TO 4S STEP 6 
42e SET(X,Y) 
43e NEXT X 
44e NEXT Y 
4Se RESET(27,l4) 
46e A•27 
470 8•5 
481! A$• A$+INKEY$ 
48S PRINT @ 6S3,A$; " "; 
49e PRINT @ 48e,"SCORE"101 

Peg/eg1 ( 'olllilllll'.\ 



INFLOINC. 

2 MEGABYTES DISK STORAGE 
$1,000.00 

INFLO 2 MEG SYSTEIV1 FOR TRS-80, LNW, or PMC 80 $1000.00 

THE IN FLO 3.2 MEGABYTE HIGH SPEED SYSTEM FOR: 
TRS 80 MOD I or Ill or PMC 80 
Late LNW 80 or LNW Model II 

NEW PRICING LNW Model II 

$1550.00 
$1300.00 

$1995.00 

FULL LINE OF LNW PRODUCTS AND SOFTWARE 
CHARM 
AUTO PLOT / LNW 
LNWBASIC 
HIRES 1&2 

LA . . . . . . (504) 293-3400 
NJ . . . . . . (201) 751-8444 
FL . ..... (305) 443-7749 

CALL YOUR LOCAL DEALER 

MA .... . (413) 583-6383 
DC ..... (703) 527-9060 
NY ...... (516) 924-9229 

$39.95 
$99.50 
$69.95 
$20.00 

IL ...... . (312) 782-5300 
WI .. . ... (414) 261-1780 
OR . . . . . (503) 232-5552 

THE LNW USERS GROUP BI-MONTHLY NEWSLETTER IS NOW IN CIRCULATION; 
FOR MORE INFO ON THIS GROUP CALL THE LNW BBS (516) 924-8115 

LNW .. • trodomorll ol 
LNW Ro-rc~ Corp 

TRS 80 '' • tr..,.mork ol 
hn<tyCa<p 

lnflo Inc. 
244 Mil l Rd. 

Yaphank, NY 11 980 
(516) 924-9229 

Dealers inquiries invited 

BBS Number 11 lor Modem use only 
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Prglegs Continuffl 

511 IF 0•2 THEN PRINT @ 154,"WINNER"; 
511 IF O•l THEN PRINT @ 98,"DOUBLE"; 
521 IF 0•1 AND A• 27 AND B•14 THEN PRINT @ 98,"TRIPLE" ; 
538 IF POINT(A,B)•-1 THEN RESET(A,B): FOR T• 1 TO 18: NEXT T: SET 
(A,B) 
541 IF POINT(A,B) • 8 THEN SET(A,B):FOR T•1 TO 18: NEXT T: RESET(A 
,B) 
551 IF A$•"U" AND POINT(A,B-2) <>-1 THEN B•B-3: A$•"" 
561 IF A$•"D" AND POINT(A,B+2) <>-1 THEN B•B+3: A$•"" 
571 IF A$•"L" AND POINT(A- 3,B)<>-1 THEN A•A-6 : A$•"" 
581 IF A$•"R" AND POINT(A+3,B)< >-1 THEN A•A+6: A$• "" 
591 IF B-5<4 GOTO 611 
611 IF A$•0$ AND POINT(A,B-5) • 8 AND POINT(A,B-6)•8 AND POINT(A,B 
-3)-1 GOTO 691 
611 IF B+5 >24 GOTO 631 
621 IF A$•D$ AND POINT(A,B+5)•8 AND POINT(A,B+6)•8 AND POINT(A,B 
+3)•-1 GOTO 691 
631 IF A-9<6 GOTO 658 

Color Pegfegs 

111 REM • PEG LEGS / TRS-88 COLOR BASIC 4K • 
111 CLS(I) 
121 Q-32 
131 U$•CHR$(94) 
141 D$-<:HR$(11) 
151 L$•CHR$(8) 
161 R$•CHR$(9) 
171 Y•3 
181 FOR X•18 TO 36 
191 SET(X,Y,5) 
211 SET(X,Y+22,5) 
211 NEXT X 
221 X•6 
231 FOR Y•9 TO 19 
241 SET(X,Y,5) 
251 SET(X+42,Y,5) 
261 NEXT Y 
271 X•l8 
281 FOR Y•3 TO 24 
291 IF Y<9 OR Y>18 THEN SET(X,Y,5): SET(X+18,Y,5) 
311 NEXT Y 
311 Y•9 
321 FOR X•6 TO 48 
331 IF X<19 OR X>35 THEN SET(X,Y,5) : SET(X,Y+18,5) 
341 NEXT X 
351 FOR Y•5 TO 24 STEP 3 
361 FOR X•21 TO 36 STEP 6 
371 SET(X,Y,8) 
381 NEXT X 
391 NEXT Y 
411 FOR Y•11 TO 17 STEP 3 
411 FOR X•9 TO 45 STEP 6 
421 SET(X,Y,8) 
431 NEXT X 
441 NEXT Y 
451 RESET(27 ,14) 
461 A•27 
471 B•5 
481 A$•INJtEY$ 
491 PRINT @ 582,"SCORE";0; 
511 IF 0•2 THEN PRINT @ 32,"WINNER"; 
511 IP 0•1 THEN PRINT @ 8,"DOUBLE"; 
521 IP 0•1 AND A•27 AND B•14 THEN PRINT @ 8,"TRIPLE"; 
531 IF POINT(A,B) • 8 THEN RESET(A,B):FOR T•1 TO 18: NEXT T: SET(A 
,8, 8) 
541 IF POINT(A,B) <>8 THEN SET(A,B,7) : FOR T•1 TO 48: NEXT T: RES 
ET(A,8) 
551 IF A$•"0" AND POINT(A,B-2) <>5 THEN B• B-3 
561 IP A$•"D" AND POINT(A,B+2) <>5 THEN B• B+J 
571 IF A$•"L" AND POINT(A-3,B) <>5 THEN A• A-6 
581 IF A$•"R" AND POINT(A+3,B) <>5 THEN A• A+6 
591 IF B-5<4 GOTO 618 
611 IP A$•U$ AND POINT(A,B-5) <>5 AND POINT(A,B-6) <>8 AND POINT(A 
,B-3)•8 GOTO 691 
611 IF B+5>24 GOTO 631 
621 IF A$•D$ AND POINT(A,B+5) <>5 AND POINT( A,B+6) <>8 AND POINT(A 
,BH) •8 GOTO 698 
631 IF A-9<6 GOTO 658 
641 IP A$•L$ AND POINT(A-9,B) • 8 AND POINT(A-12,B)•8 AND POINT(A-
6,8)•-1 GOTO 691 
651 IP A+9>~9 GOTO 665 
661 IF A$•R$ AND POINT(A+9,B)•8 AND POINT(A+12,B)•8 AND POINT(A+ 
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position simply blinks, wher­
ever you are . 

To jump a peg in the color 
version, just press one of the 
four direction arrows on the 
keyboard. To jump a peg in the 
Level II version, tap JD for 
jump down, JU for jump up, 
JL for jump left, and JR for 
jump right. 

You cannot make any illegal 
moves, and there are other safe­
guards built in. You don't have 
to press enter with this pro­
gram; the arrow keys do the job. 

If you don ' t understand this 
yet, run the program and you 
soon will. 

If you can't win, take a look 
at the Nickel Bargain Bin offer 
at the end of the column. 

Peglegs is tough to beat , but I 
have a strategy and it's yours 
for a nickel and a self ad­
dressed, stamped envelope. If 
you want the answer, send the 
request with a note bearing the 
words " PEGLEGS SOLU­
TION" to me, Richard 
Ramella, 1493 Mountain View 
Ave., Chico, CA 95926. nn nnt 
send the request to this maga­
zine; I am responsible for the 
offer. 

Next month is January, isn't 
it? No better time than the first 
of the year to think about 
time-calendars, timepieces, 
leap years, and such . So, until 
1983 ... • 

6,B) =-1 GOTO 698 
665 IF LEN(A$) >1 THEN A$•"" 
678 GOTO 488 
698 RESET(A,B) 
788 IF A$•U $ THEN RESET(A,B-3) 
718 IF A$• D$ THEN RESET(A,B+3) 
728 IF A$• L$ THEN RESET(A-6,B) 
738 IF A$•R$ THEN RESET(A+6,B) 
748 SET(A,B) 
7 45 A$•" • 
758 O•Q-l 
769 GOT0488 
778 END 

B•B-6 
B•B+6 
A• A-12 
A•A+12 
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TRS-80 At Your 

Fingertips Complete qUick 
reference gUide to bas1c, assem- OR 
bly language and graphic codes 
- all at your fingertips for all 
TRS-80 computers (spec1fy 
computer). 

Asumbty u.nouaoo• S.cfton N •A tor COk>f Compu1er 

A Word Processor, 
Data Management 
System and Cleanup 
(A maze game) All on cassette. 
(Add $3 for diskette, add $5 for 
mod1hed MOD-II diskette vers1on 
- N/ A on color computer or 
pocket computer) 
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~ 
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0 Two Year Magazine Subscription $48.00 0 New 0 Renewal 
0 Sample Issue $4 0 Mod II Newsletter Subscnpllon $18 
Your ChoiCe TRS-80 • at Your F1nger11ps or Wor1 Process()(/ Data Management 

Modell L. Model II Model Ill Color Computer Pocket Computer 

MOD-II 
NEWSLETTER 

"$18/year (or 12 Issues)" 
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front~~ 
FOR THE TRS·80 MODEL I AND MODEL 10 

'System Diagnostic For Cassette or Disk 

IS YOUR COMPUTER WORKING CORRECTLY'! ARE YOU SURE'! 
Tnts eTery component of your TRS·80 for proper operation. 

ROM: ChKksum lest DISK 

•••• 95 
RAM: Four sep.v•l~ tests includins ~•"'Y .ddress •nd d•l• ulu" 

Video Displ•y: Ch.vKI~r l"n~r•tor, Yi~ RAM, •nd •id~ sisn•llesls 
K~bo•rd: h"ry k~y conl•cllesl~ 

lin" P'rinl~: Ch.vKt"r lest 
C-11~ RKor~r: R~•d/writ"/nrify d•t• 

CASSETTE 
R5-232-C lnl~fKe: Re•d sense switches (Modell), connKior f•ull, d•l• lr•nsmiuion, fr•mins, d•l• loop, b•ud r•l" 

sener•tor 
Disk DriYes: Disk control~r, drin se~ct .nd restor", tr•ck s"ek •nd •erify '""d, r.-•d/ writ.-/ nrify •lltruks •nd 

S94 95-
sffion, form•llins, di>l< drin lim"'• disk he.d c~•n~r 

• Modell : sin~ or doubl" dfllsity, lS. 40 or 80 truk dri•es 
Modell: sin~ or dou~ density, 35, 40 or 80 tr•ck driYes 

sins"' or dou~ sid~ drins 

--- OM IWOS'•m .d.pts lo •ny system confipr•tion ~d hudwu". 
- lftdiridu.tl tests ol eKh ~wke wilh ~•tor monitorins •nd inl~rYenlion. 
- Continuous system tests run continu.tlfy for houn, with di•snostk r~rts oplion•lly written on line printer. 
- Complet~ instructions •ftd doal~nt•tion. 

SMART TERMINAL 
&...blft your TR5-IO to H used •s • d.t• communiutions t"rmin•l 

to • t'-sh.vlns system, computer bulletin bo.rd, or •nother comput.-r, 
m the R5-2ll-C lnterfKe. 

e MEMORY IUFFER holds d•t• for tr•nsmission or d•t• rK"i•~ from 
odtff comput~. 

• CASSfm or DISk m•y H used to lo.d or son d•t• from ~mory. 
e AUTOMATIC TRANSMISSION of d.t• from ~mory. 
e AUTOMATIC STORACE of incomins d•t• •t us~'s option. 
e TRANSMIT or RECEIVE WITH VERIFICATION options includ~d for 

communk•tion ~two TR5-80s usins Sm•rt Termin•l. 
e Full CONTROL KEYS, includins control k~y m•ppins into •ny ASCII 
chMKt~. True IREAK key. lower use support~ on M~l I. 

e luff~d LINE ... INTER ECHO for incomins d•IL 
e Disk •nd cus~lle files fully comp•ti~ with ELECTRIC PENCIL'" •nd 

SCRII'SIT" prosr•ms. 
e lAUD RATE •ftd R5-232-C CHARACTERISTICS un H res"t from 

within tM prosr•m. 
• SAVE ,.OCRAM option cre•tes "~sonlllized" bKk-up copy of 

prOSfilm with .til options set •s lpKififll by user. 
• ONE ,.OCRAM supports both cuse~t~ •nd disk syst~ms. Prosr•m is 

comp•tible with P'M<:-10 ilnd ot~ TR5-80 "wort. •lib" computers • 
....... Jer W V...... • ... u .. - CUMtte .... 7S 

.... u .. - Gakettei74.9S 
N .. el D (CP/M) V_..... n. . .s 

MON·~ -· MON·4 
TM TR5-IO Monitor Prop•ms 13 •nd 14 .ve pow~rful utility prosr•ms 

enallns you to lni~Kt directly with the TR5-80 in MKhin" hnsu"S"· 
They •e • useful for beslnnen u for ildnnc~ prosr•m~rs. 

• IECINNERS c•n ~•m to interKt dlrmfy with the comput"r in 
MKhiM l..,IU•P· 

e ..,ACE MANUAljWowided with eKh ~Wosr•m. 
• SIMPLE com~Nnch, e•y to use. 

The FeMures Of The Monitor Pr~•ms En.-ble You To Thefollowlns .. .. . 
OISI'I.A Y IMfiMif'Y In dlff~nt w•ys. 
OISASSfMalE memory to see M.ldline bnsu"Se comm•nds. 
MOVE .lftd COMPARE memory ~reu. 
SEARCH throup memory to find speclfk Y.tlues. 
MODIFY memory In urious WiiJS. 
RELOCA n object ~Wosr•ms. 
,..INT output on video disploy or line printer. 
READ ..,d WRIH object tilpes In SYSHM form•t. 
UNLOAD ~Wosr•ms usln1 low RAM on disk. 
SAVE .lftd READ dilk Illes (MON-4 Only). 
INPUT ..,d OUTPUT ol dilk secton (MON-4 Only). 
SEND .lftd RKEIVE elM~ ower R5-232-C lnterfKe (MON·4 Only). 
Cre..te SYMIOUC hpes (MON·l) or Files (MON·4) of Okusem­
!Md output for Editor/Assembler prosr.-m. 

MOIC·5 (Fer c-.n. ~·t-) S:M·M 
MON·· (Fer Disk ~It-) ..... 91 

SPECIFY Tllll-80'" MODEL I Oil MODEL m 

M..UUNGUST 
M.int•ins m.1ilins lists of up to 1326 n•mes (4llk •~sion). Add, ch•nse, 
delet", or find n~mes. Muhine l~nsu•l!e sort ucordins to inform•tion in 
ANY f~ld (first or lui n•m", •ddress, coty, st~te, zip cod.-). Thr~ or four 
l;ne I• His print~ in 1, 2. 3, or 4 columns, on muter lost, or on •ideo displ•y. 

Tllll-80 NCHleii/J Dlak Veral- .... 91 
IBN PC Dlak Veraloa ·~·M 

HOME BUDGET 
Keeps truk of your monthly •nd y".v-to-d•te income .nd expenses. 

Income .1nd "xpenses cl;ossif~d by coM numHrs for iMntifiution of 
ute11ories. D•l• includes d•te, coM numHr, •mounts ~nd check numHr 
(ophon•l). Computes monthly •nd yur-to-d•te summ•ries showing 
incom" lu ~ductions. All output print"d on •ideo displ•y or lin" printer 
"' user's option. Complete instructions for customizins to suit your own 
budset. 

Tllll-80 NCHlell/J C...ette Veraloa •~•·M 
Tllii-M N ... ll/J Dlak Veraloa ..... 91 

INa PC Dlak Veraloa ts•·M 

SMALL BUSINESS ACCOUNTING 
l•sed on Oom" lookkeepins RKord •1112, this pr~r•m keeps lr•ck of 
income, expenditures, •nd p•yroft for ~ sm•ll busmess. Receipts •nd 
expenditures un H enter~ on • d•ily, we"kly, or monthly buis. Prosr•m 
computes monthly, throush IHt month, •nd Y"., to d•te summ•r~s. 
P<oyrol sKtion (includ~ in disk •ersion only) keeps '"cord of employees 
•nd p.-ych"cks with up to six utesor~s of p•yroll Mductions. Computes 
employ~ p•yroll r.-cords <ond Y""'-1o-d~te p.1yroll tot•ls. Compl.-le 
instructions for customizins to suit your own business. 

- ----- -- --
SO N. PASCACK ROAD 

SPRING VAllEY. NEW YORK 10977 

HOUR 
24 ORDER 

LINE 

(914) 425-1535 $-~ NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N .Y. STATE) 

• All o rders processed wothin 24 Hours 
• 30-Day money back guarantee 
• Add $3.00 for shopping in UPS Areas 
• Add $4 .00 for C .O.D o r NON-UPS Areas 
• Add $5.00 to Canada or Mexoco 
• Add exact postage to all other countries (800) 431-2818 



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 
\IIJIIARI!aJYMUS .. • a complete mmu-drMII'I ..:counlo rec~.t>le. II'NOO<.mg. and 
-'alii __ ...,...ling • ..., k keeps llack ol al ~onnallon rt'laled 10 who 
- !IOU or !IOU' ~ I'I'IOfW\I, and can prOVIde automaiiC bollmg for pall d\w ac· 
cou'* \IEJISAREC!IIIAILES"' pnnlo AI ~ olalemento, lfWOI<ft, and oumnwv 
rwportl and an be lirWd ""'h \hRSALlllGf.R R and \h:RSAM.'ENTORV~. 

VERSAPAVABLES.. $99.95 
VERSAPAVAILES"' 11 clnqwd to kftp IJack ol current and agod PIIYableo. keepmg you 
., touch Wllh AI .,fonnatoon regardong how much money your company oweo, and 10 
whom VI:RsAPAVAIIlts• ....., .. .,. a complt'1e r...:ord on each wndor, pnnl• cht'ck&. 
check re9llt'f1, vouct...n. llanuctoon nports, agod payabln ft!IOI'IS, wndor rt'J)Ofls. 
and mors. W11h \IERSAPAvA&n• . !IOU can ._, let your computer automatiCally Mlect 
whiCh vouclvn art' to be PAod. 

VERSAPAVROU.. $99.95 
VERSAPIIVROU. • 11 • powoerful and oophooricatal, but usy to UN Pllyrollsystern that 
~ tr..:k alai gowr""""" roqund Pill/fOil onlorrnabon. Complolte employee rscords - ....,,a..ed, and all nocP.MMy payroll calculaloons art' e<"rformed automaiKally, ""'h 
totals cispleyed on scr"" for operator approval A payroll can be run tolally, automalo 
~. or the oper.ror "'" anterwne to prewnt a cht'ck from being prontt'd. or to alta 
inlormAIIon on at II dnnd. totalo may be po&ted to tht' \IIJI!:.AllDGER II'" syslt'm 

VERSAINVENTORr $99.95 
VDisAtor\vlfOIIV"' "a complete .,.,.,"""' control sysr..., that 9Nft !IOU onstant accn. 
to data on - rtern \tllsAII'NEHTOIIV"' "- tr..:k ol all onlorrnahon relatt'd to what 
items art' on llock, out oiiiOCk, on backordn, ~c • st~ salt's and priCmg data, .Wr" 
!IOU when an rtern fall below a praet r101dn poont, and allows you to erller and pnnt 
rnwoceo dorec:tlyor to hnk with the VE!IsAR!ctliiAILES"' syolem. VE!IsAINIIENTOR't- pnnts 
all nt'eded "'''"''0111 khnas. rt'J)Ofla ol rterns below rt'Ofdn pomt, onwntury •• ,.,. 
pons, pwriod and yar-toCiar. saln npons, pr~eel•t•. onwnt0111 cht'ckl•ts, etc 

50 N. PASCACK ROAD, SPRING VAUEY, N.Y. 10977 

VERSAI.EDGER 1r $149.95 
VERSA l..mGER II"' is a complete accountina ljllllem that growl u !IOUf bulirw. 
grows. VERsAI...mGER II"' can be UMd u •limple penorialcheckbook regilter, 
expanded to a small bulineM bookkeepingii/Siem or dlveloped into iillrge 
corporate general ledger 1111tem without ..., eddltioMI .,._._ 

• VERsAI..EooER II"' giya you alrnolt unlimited ltOngl CiiPIICitY 
(300 to 10.000 entries per month, depending on the syitem), 

• stores all check and generalledgtr information fonwr, 
• prints tractor-feed checks, 
• handles multiple checkbooks and generalledgen, 
• prints 17 custom1zed accounting reports including check ......... 

balance sheets, income statements, transaction reporta, account 
hshngs, etc. 

VERsAI...roGER IT" comes wath a profellionllly-written 160 pl(lll -.a de­
signed fOf first tame user& The VERsAI...mGER lr menual wil ~ ~ b.come 
quackly famibar with VERsAI...mGER II"', using complete Nlnple data fila 
suppbed on daskette and more than 50 J*.1H of liiiiiPit printouts. 

SATISFACTION GUARANTEED! 
Ewry VEIISAI!USINESS• module a IJ"WllNftdloourporiormalothor_.,rMt-omo. 
ordalafrocoonolrh<rrCOII Wyouarono<wra&odwllhany VERSAilJSINESS•.-.o.you 
rnoy rftum av.'lllw> 30 cloyo 1o< a m..nd Monuolo 1o<- \IER AaJSINESS• ,..... movbo 
pun:t-.d 1o< $25 uc:h, crodotod r..-d • lator purct.u.. ol thai modulo 

To Order. 
Write or call Toll·fru (800) 431-2818 
(N.Y.S . residents call914-425· 1535) 

• oddSJIO<.._., UPSar01 • odd $5 10 ~or MEXICO 
• odd $4 lot C 0 D 0< non UPS arus • odd~_._ t!Mwhoro 

DEALER INQUIRIES WELCOME s - ~ 
All proca ard ._mc.aoono ...O,OC:t to chango I Dtlowry aubjoct to avoNbolny . • TRSIO a • trodonwk o1 oho fQclou Stw.• O.V..U.. o1 T...t. C:C.,. •APPI..f 01 a,.......,.. of Appt. Coop "IBM • a rra6omork oi iBM Corp. OSIIORI'E • a t..-1< al Oobomo C«p 

•cp M • • 1r~• "' 09••1 Rftco.,ch •x£ROX "'• rndrmartl: of Xfto111 Corp 



Experience Shows - S.B.S.G. has over 11,000 Installed Systems! 

If you're not running 
Small Business Systems Group 
software ... chances are 
you're not running! 

GENERAL ACCCXINilNG SYSTE'.M FOI' "f'RS.ao"' 
S.B.S.G. has created the first completely user-<:onfigurable accoooting system 
IM!ilable for the TRS-80 ... 

User comgunlble? Each S.B.S.G. Generlll Accounting System Module (except 
Order Ently) can be opensted independenlly. or any of the modules can be 
combined in any configuration, providing a complete, coordinated system to 
fit the needs of )'OUf business. 

The S.B.S.G. System alows you the maximum effkient use of available disk 
space. Each module wiD run on a standard I disk drive system (except for Model 
I systems, which~ 2 driYes). As you add more disk driYes to your system, 
the amount of ~ine data storage increases. Now here's an important fact . .... 
the S.B.S.G. General Accounting System ·· spans" your disk driYes - that means 
that you can instantly acress your data on any of up to 8 ella drtva at any 
time! Since your S.B.S.G. Accounting System is user-<:onfigurable, it wiU worit 
with I , 2, 3, 4 or more disk drive systems - and it is fully compatible with most 
hard disk drive systems (at additional cost). 

General l...eclger 
The General Ledger accounting system consolidates financial data from other 
accounting subsystems in an accurate and timely manner. Major reports in­
dude Trial Balance, Income Statement, Balance Sheet. a user-defined report, 

and more. All data is maintained and reported by month, quarter, year and 
previous three quarters. Tnmsactions may be entered via di~ posting and 
external posting generllted by A/R, A/P, Payroll - or any other user source. 

Accounts Receivable 
The objectiYe of a computerized A/R system is to prepare accurate and timely 
monthly statements to credit customers. Management can generate informa­
tion required to control the amount of credit extended and the collection of 
money owed in order to maximize profitable credit sales while minimizing 
losses from bad debts. This system is invoice-orimted. Invoices can be entered 
before they're ready for bi16ng, after billing, orevenaftertheyare paid. Accounts 
Receivable allows entry of new invoices, credit memos, debit memos. or modi· 
fication or deletion invoice and allows for progress payment. The transaction 
infOfTTltJtion includes: type of A/R transaction, P.O. "'. description of P.O., 
billing date, general ledger sales account "'. invoice amount, shipping and 
transportation charges, tax charges, payment, and progress payment informa­
tion. Reports include: summary or detaH listing of invoices not yet billed, open 
items (unp~~id invoices). closed items (paid invoices), and aging. Statements 
may be printed at any time and follow the format of nationally IMiilable forms. 

Order Entry 
The Order Entry Module was designed as a supplement to the Accounts 
Receivable Module. and will not operate independently. This system allows you 
to add. change, delete, list and print invoices; apply an invoice to c~ custom­
er account; generate computer assigned invoice numbers; note type (invoice 
credit memo, debit memo); record customer order number, invoice date, 
shipping date, FOB location, method of shipping, salesman, and payment 

terms; print selected number of shipping labels; enter. display and c~ I 0 
lines of data per invoice, noting the part number, description, price, quantity 

ordered, extension, taxable or not. It also allows the user to enter, display and 
~ invoice totals, noting the invoice subtotal, taxes, shipping and handling, 
with disbursement up to 5 Generlll Ledger accounts; print a transaction report; 
maintain a terms code file in the system; update Account Receivable and 
generate summary report totals. It automatically coordinates to the Inventory 
Module (if used) to determine description, price and out of stock status, and to 
immediately deplete inventory stock. Price fields are easily modified to include 
percent or dollar discount 

Payroll 
Payroll irNOIYes many complex cakulations and the production of reports and 
documents. many of which are required by ~ment agencies. The Payroll 
system performs all necessary payroll tasks including file maintenan<:e. pay data 
entry and verification, computation of pay and deduction amounts, and the 
printing of reports and checks. State and Federal Tax changes are easily im 
plemented by the user via menu prompting. In its tink to Generlll Ledger. each 
employee's payroll information is distributed to 115 many as I 2 different GL 
accounts; system automatically posts to cash account 

Accounts Payable 
The Accounts Payable system receives data concerning purchases from 
suppliers and produces checks in payment of outstanding inYOices. Severlll 
reports are available to supply irlormation needed for the analysis of payments, 
expenses, purchases and cash requirements. The Accounts Payable system is 
invoice-oriented. It handles new invoices, credit memos and e'll'ef'l debit memos 
and allows modification and deletion of invoices. The flexible check cala.llation 
procedures allows checks to be cala.llated for a set of vendors. specifiC vendors 
or even specific invoices. The reports include open item listings and closed 
item listings (both detail and summary). debit and credit memo listings, aging, 
check register report (to give an audit trail of checks printed), and vendor listing 
and vendor activity. Update reports are useful for audit trails and checking for 
accuracy. Checks may be printed at any time and follow the format of nationally 
IMiilable forms. 

Inventory 
Status reports and rninimu m reorder reports help to reduce the potential hazard 
of OYeBtocking which results in cash flow problems. Progl'llrTl selection allows 

the user to store data for inventory located at up to five separate sites (divisions), 
coding up to 9 Sllles people. Available reports include inventory master Hst, 
price listings, period and year·to-date sales. stock status. minimum reorder 
point and commission information. 

Modell, 48K and 2 Disk Dmes ... U95.00 Per Module 
Model Ill, 48K ............ ... ... . $195.00 Per Module 
Model II, 64K . . . . . . . . . . . . . . . . . . . . $295.00 Per Module 
Sample Report Printouts . ..... .. . $ 10.00 

H & E COMPOTROI"'CS Gives You A 30-Day Money Back Guarantee On AU Modules 



• • EVERYI'HINQ FOR YOOR ~ .. • ATARr" • APPLE .. • PET"' • CP/14 .. • XEROX"' •IBM .. • 08BC)IIf(E"' • • 
• TRS«liJ1 -ol llw llacio Shock OMoionoi TonotyCotp • ATARIO. o_ol_ he. · "API'l£ iJ 1 -oiApplo(Of!J. "I'ET'iol -oiCornn-. 

• CP/ 10. .. IIJ--ol [llgllll- -xEROX is I-ol X... Cap. . • M ... - ol M Cap. . • OSIIOAI'£ • • - ol Ool>omo (CJIP. 

. ··~~ · BUSINESS PAC 100 
~~AJrorclers P'oe:=:;::!:!HotArs 100 Ready• To-Run 

* ]()-DaY ,.,on«Y 

· Business Programs 
(ON CASSETIE OR DJSKETIE) ••.. .Indudes 128 Page Users Manual •••.• 
Inventory Controi ..••• Payroii ...•• Bookkeeplng System ••••• Stock Calculations ••••• 
Checkbook Malntenanc:e. ••• .Accounts Rec:eivable. ••• .Accounts Payable ••••• 

IKISINESS 100 PROGRAM UST 
59 WII.CC 
60 CClfooiPBAl 
61 lliSCBI\.l 
62~ 
63 F'f'(RAT 

Wrlghted ~ "'* ol aptol 
True'* on lo.1 wllto cootopeo-.g t.l.l'fiCI'*ed 
True noo11t on diac:ouneod lo.1 

I R0..£78 
2 Al't"'(JI 
3 o.o.n: 
4 D.A.YYEAA 
5 LEASEI'fT 
6 BREAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPR06 

10 DEPR008 
I I Tf\XDEP 
12 CHEOQ 
13 CHECKBKI 
14 o'IORTGAGE/A 
15~TMON 
16 Sf\l.VAGE 
17 RRVARIN 
18 RRCONST 
19 EFITCT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGWmi 
24 5M'OISK 
25 DAITVAl 
26 ANN<JDEF 
27 MARKUP 
28 SINKFUNO 
29 BONOVAL 
30 DEPLETE 
31 BI.ACKSH 
32 STOCVAll 
33 WARVAL 
34 BONOVAL2 
35 EPSEST 
J6 BETMlPH 
37 SHARPE! 
38 OI7TWRfTE 
39 RTVAl 
40 EXPv'Al 
41 BAYES 
42 VAI..PRI'4F 
43 VALADINF 
44 UTUlY 
45 SM'I...EX 
4C> TRANS 
47 EOQ 
48 COEUE I 
49 C'v'P 
50 CONOPROF 
51 Of>TLOSS 
52 FQUOQ 
53 FCEOWSH 
54 FCEOQPS 
55 COEUECB 
56 NCFANAL 
57 PROflNO 
58 CAPI 

DESCRIPTION 

~ Apponia• o~e~ • by Ria d tho 78's 
!ltnil:y c~ progrllrTI 
Torne~ dlles 

Dey ol ~ a l*liculw ~ f_.ls on 
"- '* on leMe 
~~ 
Slraqldne~ 
s..n ollho d9ts dopreciiDon 
OeclirOng t.I.nce dep~o 
Double decining boMnc:e ~ 
Cosh flow \15. ~ r.bles 
Prints NEBS checb -'eng with doily register 
~ rnllinleNnce progrem 
Mortg.ge ..-ncttl&illlon c.ble 

64 NPV 
65 PW1DlAS 
66 PRI'iDPA 
67 SEASIND 
68 lY'IETR 
69 TM:JiiOI 
70 FUPRI"'F 
71 MMYAC 
72 LElWRT 
73 SORT3 
74 LASEl.l 
75 I..A8El2 
76 BUSI!UO 

Morgor anolysls ~ 
Flnanclol - for • firm 
Net preon ~ ol project 
~pole« Index 
I'MKtw price lndool 
Construclo __,... quancily inclca for c:ornpeny 

Tome - analysis a... trend 
T'lmr - analysis """""''l ~ tftnd 
F.._ pole« aclnwllon .Mo Wlolion 
~ .. .-. 
~ wrting ~ .Mo MMYAC 
Salta lilt ol ,.,_ 
Sl.;pp.,g Iobei ""'-
Nome Iobei ,...... 
IXlf'IE businru ~ng ¥Urn 
~ _... tol8l holn from llmec:lodt irlo. 

C""''"JCft lime ....s.d for money to double. triPe. etc. 
Delennnes ulvage ....... ol ... ~ 

77 lY'IECLCK 
78 ACCTPII.Y 
79 l'iiiOICE 
80 INVE1fT2 
8 1 TEI..OIR 

In memory accounts P¥1* IY*fn-*"'9 ~ 
~ irwoice on KTftn ond print on J>i1t*r 
In memory w-nory c:ontroii)IOtem 
Compulrrized lelephone 6ftc:tory RR ol retum on i.-nent .Mo ~ ,........, 

Roolr ol retum on i-..erot .Mo c.,._. lnllows 
~orot.eratnoolltolalo.> 
F.._~ cl an_,_. (c~ ~) 
Pl'etenl ~ ol • ~ amount 
11moun1 ol ~ oro a lo.1 
~~from inwslmeniiO ~ 0.,... 
~ cisc:o<rt analysil 
EquMolent C. nanequMolenl doled ,.......,. for obtig. 
Pl'etenl .u.e d ~ annuitlel 

s Martu.op ~ lor """'" 
Sinking fund IWT'ICiftiz.8li program 
Value ol a bond 
Oopletlon analysis 
Black Scholes opCiono analysis 
~ rcn.m on stock >11a clscouru dillldendl 
Valueclo-.ant 
Valueollbond 
Estlmotr cl f1Aln ewnings per shift for c:ornpeny 
~ llpho ond bN -lor *>Ck 

l'o<tfoloo ~ modok.e. - -to hold 
()ptJon ...-.g c~ 
Volur ol 1 nght 
&pe.;tod .u.e -~ 
~drdsions 
Value ol potfect ~ 
Valuo: ol additional inlormotion 
l:lrriYH utility fun<:tion 
Uneor progr~ soUion by sirrt>l<:ot mdho6 
T ranspoNiion mdho6 for linHt poogo. I. I."' 
Economoc order quanti~)< irwrnlory modol 
Singtr - queueing (-ng linr) modol 
Coot~ analysis 
Condilionoot prcfl r.bles 
()pponlnly lou c.bles 
Filled q<-cily rconomlc order quancily modol 
As • 1><>-or but _, ohoNgcs prm-.s 
As- but- quancily pncr -
Coot~ Wlliting linr analyois 
Net cash-flow ....tys;s for limplr ~ 
l'lolllabWitv Wldo:s. ol a project 
Cap. Au« Pr. Model analysis d poojrcl 

82 lY'\I.JSI\.N 
83 ASSIGN 
84 ACCTl!EC 
85 ITRMSPAY 
86 PAYNET 
87 SEUPR 
88 AABI:.OI'i' 
89 DEPRSF 
90 (J>SZONE 
91 EN\IELOPE 
92 AUTOEXP 
93 'NSFI£ 
94 PAYROU..2 
95 DILANAL. 
96 lON1AF'FO 
97 REl'm'RCH 
98 SAl.El.£AS 
99 RRCONVBO 

100 PORTVAL9 

Tome ...., analysis 
<lR ol ~ algorllhm for aplimol job 8Mign. 
In memory ICCOO.f1b-~ .... ...,. ak 
COITipWeS 3 mdho6s ol __.. cllo.1o 
~~pay~ for g;.en not 
~selling price for ~ .. tax amount 
Aot>ilnogr ~ 
Sinking fund dqnOIIion 
Fonds UPS zones from ~ code 
T)'Prl ~including rrlum ~ 
AIJiornobilr ecpenor analysis 
lntlnnce polcy fit 
In memory peyrol syllm1 
[l(Uion anolysls 
l...oen ln'IDtrt • ~ can afford 
~'~~ret.- pole« lor rwo&ll ~ 
s-Ir loold>eck analysis 
~or·s '* ol -.m on c..--tablt bond 
Slock rnorl<d por'toio ~ progrwn 

-----------------------------------------------------0 TRS-80 Caaaette Veralon $99.95 NtE 
0 TRS-80 (Mod-I or Ill), Pet, Apple O W l"OlL.-FA/E£ 

or Atarl Veralona $99.95 ROER 
0 TRS-80 Mod-11, IBM, Oabome rou-r110E LINE 

and CP/M Veralona $149.95 (BOQ 0
" N.Y. lt'Af'IJ 

ADO IJ.OO FOil -IN Ul'l AUAS ~ 431 
ADO .... FOil C.O.D. 011-·UI'I AREAS •2818 
ADO 15.00 TO CA*DA AHO •niCO .... 
ADO ""OI'tll I'OITAGa OUTSIDE Of U.S.. CANADA AND . IIJUCO ~ ~ 

:~~ZLS! 24 ~~~:~~ ""iiCii 
50 N. PASCACI( ROAD ~I L\NE 

SPRING VALLEY, NEW YORI( 10177 ~ l
914

) 425•'\535 
[AsK FOR OUR 64-PAGE CATALOG! ALL ,.;ua-~ICATIOMS..-CT'I'oc.-

D£ALZR ~ JrfWJED OI!LIYIIIIY ..-CT TO AVAilA8aln 



• • • EVERYTHING FOR YOUR TRS·eo•e • • 
MODEL I, MODEL U f4 MODEL m 

• TAS-10'" is a trademark of Tandy Corp. 

• All orders processed within 24 Hours 
• 30-Day money back 9uarantee 
• Add $3.00 for shipp1ng in UPS Areas 
• Add $4.00 for C 0 D or NON-UPS Areas 
• Add $5.00 to Canada m Me•ico 
• Add ••act postage to all other countrteS 

FROM 

~ RACET COMPUTESL~ 
••• ESSENTIAL UTILITY PROGRAMS FOR EVERY TRS-80 OWNER *** 

••• ALL PROGRAMS ARE WRITTEN IN MACHINE LANGUAGE 
••• 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 PROVIDED 
••• EACH UTILITY PROGRAM COMES WITH A AACET COMPUTES INSTRUCTION MANUAL 
••• EACH INSTRUCTION MANUAL INCLUDES SEVERAL EXAMPLES OF UTILITY USAGE 
••• EACH UTILITY ALLOWS THE USER TO PERFORM CERTAIN BASIC OPERATIONS TEN. TWENTY OR MORE TIMES FASTER THAN THE 

EQUIVALENT BASIC ROUTINE (FOR EXAMPLE. OSF CAN SORT AN ARRAY OF tOOO RANDOM NAMES INTO ALPHABETICAL ORDER IN 
UNDER 9 SECONDS!!) 

GSF (GENERALIZED SUBROUTINE FACILITY) 
• SORTS 100C>-ELEM£NT ARRAYS IN 9 SECONDS 
• SORTS UP TO 1~ARI1AYSSIMVL TANEOUSLY (MI•EOSTRING .FLOATING POINT AND 

IN TEGER! 
• 5011TS SINGLE OR MUL TIP\.E SUBSTRINGS AS ASCENDING OR DESCENDING SORT 

KEYS 
• READANDWAITEARRAYS TO CASSETTE 
* CONPI1£SS AND IMCOI.tPAESS DATA IN MEMORY 
• MOVE AARA YS IN MEMORY 
• OUP\.ICAlE MEMOIIY 
• fAST HORIZONTAL AND VERTICAL LINES 
• SCREENCONTAOLSFORSCAOLUNGTHESCREENUP OOWN.LEfT.RIGHTANDfOR 

GENERATING INVERSE GRAPHIC DISP\.AYS 
• AODS PEEKS AND POKES (MOO-II VERSION ONLY) 

MODEL·I VERSION 
MOOEL· II VERSION . 
MOOEL·III VEI1SION 

DSM (DISK SORT MERGE) 
• SORT AN !16K DISKETTE IN LESS THAN THREE MINUTES' 

S2~00 

.. ... S$000 
. SJO 00 

• SORTS LAI1GE MUL TIP\.E DISKETTE FILES ON A MINIMUM ONE DI11VE SYSTEM 
• ALL 11EC0110S AilE PHYSICALLY REARRANGED-NO KEY FILES AAE REOUIREO 
• SORTS RANDOM FILES CREATED BY LUIC. INCLUDING FILES CONTAINING SUB· 

RECORDS SPANNING SECTORS 
• SORTS ON ONE OR MOllE fiELDS IN ASCENDING OR DESCENDII'IG OAOEA 
• FIELDS MAY BE STIRNGS. INTEGEA. BINARY INTEGER OR fLOATING POINT 
• THE SORTED OUTPUT FILE MAY DPTIONALL Y HAVE f iELOSDELETED.REAARANGEO 

011PAOOEO 
• 5011T COM MANOS CAN BE SAVED FOR REUSE 
• SINGLE SORT MERGE. 011 MIXED SORT /MERGE OPERATIONS MAY BE PERF011MEO 
• SORTED OUTPUT MAY BE WA17TENTOAI'IEWFILE. ORREPLACETHEORIGINALIN­

PUT FILE. 

MOUEL· I VE11SION 
MOOEL·II VERSION 
MOOEL·III VERSION 

.. . S7~ 00 
$1$000 

..... sto 00 

KFS-80 (KEYED FILE SYSTEM) 
• CI1EATE !SAM FILES (INDEX SEOUENTIAL ACCESS METHOD! 
• ALLOWS INSTANT ACCESS TO ANY RECORD ON YOUR DISKETTE 
• INSTAI'ITLY RETRIEVf RECORDS FROM MAILING LISTS, INVEI'ITORY. ACCOUNTS 

RECEIVABLE OR VIRTUALLY ANY APPLICATION WHERE RAPID ACC£SS IS RE­
OUIREO TO NAMED RECOI1DS 

• Pf!DVIDES THE BASIC PROGRAMMER THE ABILITY TO RAPtOL Y INSERT OR ACCESS 
KEYED RECORDS IN ONE OR MORE DATA fiLES 

• RECOI1DS ARE MA ... T AJNEO IN SORTED OIRDER BY A SPECIFIED KEY 
• RECORDS MAY BE INSERTED OR RETRIEVED BY SUPPt.. YING THE KEY 
• 11ECOI1DS MAY BE AETRIEVEDSEOUENTIALLY ... SORTED ORDER 
• 11APID ACCESS TO AI'IY FILE REGARDLESS OF THE NUMBER OF RECORDS 
• MULTIPLE INDEX FILES CAN BE E,O.SIL Y CREATED WHICH ALLOWS ACCESS OF A 

SINGLE D,O.TABASE BY MUL TIP\.E KEYS (FDA EXAMPLE, BY BOTH N,O.ME AND ZIP­
CODE! 

MODEL-l VERSION. 
MOOEl·ll VERSION . 
MOOEl-111 VERSION 

MAILLIST (A MAILING LIST DATABASE SYSTEM) 

$100 00 
S11~ 00 
$100 00 

• IDEALLY SUITED FOR ORG,O.NIZATION MAILING LISTS. PERSONAL A0011ESSBOOK. 
OR MAILING LISTS BASED ON DATES SU~ AS REMINDERS FOR BIRTHDATES OR 
DUES PAYABLE 

• USED ISAM I INDEX SEOUENTIAL ACCESS METHOD! F011 RAPID ACCESS Ttt.IES 
• YOURMAILLISTCAN ALWAYS BE SORTED AI'IO MA ... TAINEO 8YUPTOF~ INDEX 

fiLES tF011 EXAMPLE. NAME ZIPCOOE DATE AND NUMBER! 
• IIIAILLIST ALLOWS uP TO lO ATTRIBUTES TO BE SPECIFIED (TO BE USED IN SEL­

ECTION OF SPECIFIED RECORDS WHEN GENEAATING REPORTS OR MAILING 
LABELS 

• IIAILLIST SUPPORTS BOTH~ OR t-DIGIT ZJPCOOES 
• PRINTING MAY BE STARTED OR ENDED AT ANY POINT IN THE LIST THE USER CAN 

SPECIFY FIElDS OR CODES TO B E PAINTED 
• CAPACITY I S600 NAMES FOR MODEL·1.3$00NAMES FOR MODEL II. 38,000NAMESF0 11 

MODEL II WITH HARD DISK OAIVF 1200NAMES FOR MODEL Il l 

MOD£L -1 VERSION . 
MODEL -II VERSION 
MOOEL·III VERSION . 

$1~ 00 
$1$000 

. $ 1~00 



HSDS HARD DISK DRIVE SOFTWARE 
• a.-AKES TRSOOS COI.liPATIBLE WITt-' MOST MA.RO D ISK DRIVES 
• ADOS MANY EXTRA FEATURES TO TRSOOS S400 00 

COMPROC (COMMAND PROCESSOR) 
• AUTO YOUR QISK TO PERF'QRM AN 'f SEQUENCE O F INSTRUCTION S THAT YOU 

NOR MALl V GIVE ~R~ THE IC. [ Y8 0 AR0 (FOA EXAl.iPLE INSERT THE DISKE TTE 
PRESS THE ~ESET BUTTON YOUR COMMAND FILE COULD AUT OMA TICAll Y SHOW 
YOU THE DI~ECTORY SHOW THE ~~EE SPACE ON THE DIKSETTE l O AD A MA­
CHINE l ANGUAGE SUBAOUTINE LO AD BASIC LOAD AND RUN A BASIC PROGRA .. 
AND SELECT A G IVEN ITEU O N YOUR MENU ALL WITHOUT TOUCHING THE KEV· 

BOARD'! 

UOOEl -1 VERSION 
MODEl-Ill VERSION 
NOT AVAILA.ll FOR MOOEl· ll 

DISCAT (DISKETTE CATALOG SYSTEM) 

S20 00 
$3000 

• THIS COMPREHENSIVE Ot'SKE T TE C ATALOGUING INDEXING UTILI TV ALLOWS THE 
USER TO KEEP rRA.C K OF THOUSANDS OF PROGF1At.4S IN A C A TEGORtlEO Ll · 
BRARY FIL E INCLUDES PROGRAM NAMES AND EKT ENSIO N S PROGRAM L [ NGTN 

DISKETTE NU MBERS AND f REE SPACE ON E.ACH OISKE T fl I([[P " CO~Pt.ETE 
C ATA.LOG O F THE DIRECTO RIES O N ALL YOUA OISKE T f ES IN ALPt·tABE TIC AL 

()qOE~ (SORTED O N EAC t-t D ISKE TTE OR COMPLE TE Al P~ .\SE TICA liS T Of 
PROGRAUS ON 4 LL YOUR OISt< E T TES) 

UOOEL·I VERSION 

MO DEL -I ll VERSION 
UOOEL· II VERSION /SEE U OOEL- 11 U TILITY PACKAGE) 

BLINK (BASIC LINK FACILITY) 
• LINK FRO M BASIC PROG RAM TO ANO THER SAVING ALL VARIABLES 

1;ooo 
~00 

• T~E CHAINED ~OGRAM MAY EI THER REPL AC E: THE ORIG IN Al PROGRAM OR CAN 
BE MERGED BY STATE .. (NT NUM OER 

.. OOEL-1 VERSION 
MOOEl· lll VERSION 
MODEL-II VERSION ! SEE MODEL II U TILI TY PACKAGEl 

INFINITE BASIC 
• •DDS OVER BO COMMANDS TO BASIC 

$2~ 00 

13000 
s~ooo 

• SORTING STRING CENTERING RO T AT IO N 1 RUNCATIV #\1 JUS Ti f iC A liON OA l A 
COMPRESSION ST RING I RA "'4 5LAT•ON COP't' ING SCREEN OICiPt.. AY SCROL 
lNG MATRIX: O PERATIO NS $ 1MUl TANEO US EQU ATIONS • I HRO UG t-t MA I AIX 
INVERSIO N! OVNAMIC AR~AY RESHAPING 

MODEL I VERStON 
'AOOEL -111 VERSIO N 

NOT AVAilABLE ON MOOt!l-11 

INFINITE BUSINESS 
• ADO ON P ACKAGE TO INFINIT£ BASIC REQUIRES IN~ iNtl E tiASICI 
• ADOS PACKED DECIMAL AAtTttME TIC 'li!TH 1 2 ~ DIG IT A.CClJfl;\C V 1· 0 . I 

S'>O 00 
S6000 

• COMPLETE PR•NTER PAG I "'~A TIQN CONTROLS AUTO hE~DE:~S FOO TERS AND 

PAGE NUMBERS 
• BINARY SEARCh O f SOR TED ANO U NS0RTf0 ARRAYS (INSTANT SE ARCH OF AN 

ElEMENT WITMIN :t.N ARRAY! 

• H ASH CODES 

MO O EL·I VERSION 

~ODEl · llt VE~SION 

NOT AVAILAIILE ON MODEL-II 

REMODEL-PROLOAD 

130 00 
13000 

• t HE Ul TIMA TE RENUMBERING PROGRAM RENUMBERS All O R PAR T or /14 PRO­
G~AM ( .A l l OWS PART1A RE:NUMBERING IN MIDDLE OF PROGRAMS) 

• PARTIAl O R COMPLE TE MERGE O• TWO CA~SF.TlE PRQGR.AMS 

MODEL I VE~SION 

U ODEl Ill VERSION 

H·)T AVAilAIIlE ON MOOEL·II 

COPSYS 
• COP\' AND VERIFY Al l M AC HINE LANG UAGE: 1S"YSTEMt TAPES WRIT TEN IN ~TANO 

AHD FO RMAT IF VQLJ BUY A MAC •·tiNE LANGUAGE PROG RAM COPSYS ALLOWS 
YOU TO EASIL Y COPY H-tE PROGRAM O N 1"0 ANOTHER CASSE TTE AS A OAC KUP 

lK>DEt ·I VERSION 
MO OEL-·11 VfRStON 
NOT AVAILA•U ON MOOU·II 

FOR DEALER 
INFORMATION CALL: ~ RACET COMPUTES 1 

1330 N GLASSEL SUITE M, ORANGE CA 92667 
(714) 997·4950 

MODEL II SPEEDUP-FAST DISK 1/0 
THIS IS AN ENHANCEMENT FOR TRSOOS 2.0 THAT WILL 
RAOICALL Y DECREASE DISK ACCESS TIME. 

• DtSKS 800T fASTER TO DOS 
• IMPROVE DISK 110 U~R BASIC 

'-'ODElll ONLY $99!15 

MODEL II FASTBACK -FULL DISK BACKUP 
IN 55 SECONDS 

IN •usiNEII TIME IS MONEY, AHO ONE BACKUP IS WORTH A THOUSAHO TIAAI. 

• WORKS ON SYSTEMS WITH 2 OR MORE DRIVES -
• C AN REPLACE YOUR EXISTING TRSOOS 1 2 or 2 0 B ACKUP UTILITY' 

MODEl II ONLY S15 00 

MODEL-II UTILITY PACKAGE 
• ESSEN TIAL FOR EVERY MOO· II OWNER 
• RECOVE:R AND REPAIR FILES AND DIREC TORIES (BY JUST ENTERING A SINGl E 

COMMAND! 
• XCOPY SIMILAR TO COPY BU T CAN COPY 4NY NUMBER OF FILES AT ON E TIUE 

PAS TER AN D MORE ACCU RATE: THAN COPY SINCE REC ORDS ARE COP1EO IN 

GROUPS R~ TriER THAN ONE RECORDS A T A l i ME U SING XCOPY YOU C AN C OPY 
riLES THAT CAN NOT BE CO PIED USING THE COPY COMMAND 

• SlAP PROVIDES T,..oE C APABILITY TO READ AND MODIF't' ANY SECTO~ ON A 

DISKETTE 
• XHIT CAN BE USED fQ REP.AIR A OISKE Tt £: DIREC TORY 
• OCS DIREC TOR C ATALOG SYSTEM IJ A U TILI TY f"OR TH[ MANAG EMEN T OF U SER 

DISKE Tl ES SETS OF A U ULTIPlE DISKET TE D IREC TORY F" ILE (WITM UP TO 1200 

INDIVIDUAl riL E NAMES) AlL OWS SELECTIVEl Y LISTED O R PRINTED LtSTS Of 
OIAECTQRY FILES IN COMBIN ED SORTED ORDER F" O R r.; l(AMPLE LISTED ALPH A­

BETtCA I Y Ov 0 15t<E TTE OR A COMP0 5 1lE ALPt-tAB! TIC I. l LIST QF ALL 't'QUR 

DIS•Et t ES'i 
• DEBUG II 4005 SEvERAL F E.A lU~ES TO THE PRE SEN T TRSDOS DEBUG UT i liT Y 

INCLUD ING SINGLE INS TRUCTION CYCLE AUTO {LOO P) BREAKPO INT S SUB· 
R()UT INE CAlliNG BREAK-KEY OE.T EC l•ON AND MANY ('THERS 

MOOEL· II ONLY $1~00 

~-----------------------------------------
MODEL-11 DEVELOPMENT SYSTEM 

• Tt tiS PAC I(AQ [ IS A MUST FOR A.SSEYBL \' LANGUAGE PROGRAMMERS 

• INCLUDES l HE MICROSOfT lDITOR AISE ... lER PlUS WITH ENHANCEMENTS FOR 
THE MOD EL-II 

• A COMP E t E D ISASSEMBL ER 
• SUPERZ AP f OR PEAOtNG AND MODi f Y AN Y ELEC TOR ON A OISi(ETTE 

\ -•O DEL ·II ONL Y S I ?!I 00 

MOD-II BASIC CROSS REFERENCE UTILITY 
• liST OR PRINT A SORTED CROSS REfERENCE TO All NUMBERS 0~ VARIABLES 

Wl h-ti N :. PROGRAM 

• liST O F PAINT :OllliNE NUMBERS CON TAINING A SPEC IF"IEO STRIN G t C Ho\R 

ACTER 

MODEl II ONL V S'>O 00 

••• ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE • •• 

END USERS 
CALL: 

![:[lr:1AJTAEIDi%[:E ~ 
.._ . ............... , .& ..., • • , A" I , , o1 •'. I 

SO N. PASCACK ROAD 
., SPRING VAllEY. NEW YORK 10977 

NEW TOLL-FREE 

HOUR 
24 ORDER 

LINE 

(914) 425-1535 

DEALER INQUIRIES WELCOME 

ORDER liNE 
iOUTSIOE OF NY STATE) 

(800) 431-2818 
ADO U .OO 'OA --HG IN UH AMAS 
ADO IIA-00 '0A C.O.D. OA - ·UH AMAI 
ADO JI.OO TO CANADA AHO III!XICO 
ADO I"'IONII I'OSTAOl OUTSIOE ~ U.l .. 

CANADA AHO -KICO 
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! 1040A .,__ ..... ,_,__ ....... s.r.;. 

U.S. lnciJvicluallncome Tax Retum otll llo . JS4s-ooiS 

lilt Y•r fint- ... iroltiel (If joiOC -·-&IN-··-..... itiaiJ 

Ill ...... .... ---(lloJ-........ -.....----.............. , ..... =- Cllr.- •• - ......... llP ... ...... 

L..st n•me Your ~ial MCVrity number 

s,ou.·s social. security no . 

-r. CINckin• "YH " will 
l'lot •ncruM )'Our t•• or re~ 
d1r1~• FOI'' r -'und. 

MICROMATIC 
PROGRAMMING 
COMPANY 

T~S-SV* ()wners vv ~vur Vwn 
Taxes Like An !Expert with TAX/SA VIE~ li T'-~ 

r()~ M()[)f:L I. II .. ()r M()[)IEL Ill 
TAX/SAVER n- - The tax help prop•'" for the J.y.....,, the profnslcln.! .ccount•nt or t•" pre,...er. 
New .nd ~. TAX/SAVER II'".,_,. a di/fcyent _..ach to pr~ a_ Ia• return. l ike tlw or,gjnal, tlw rww ~rstOn l\ols 
tlw '-• r.,..laliono prograrnrned in.., it if moretl\olntu~~acalcularor . Do5ogned lor non-account-s, fAX/SAVER n· asks you 
"'*00.... jusl .. an accountant don. BaNd on your_,,, illodo you through tlw tu maze to your lownt ~ ••• T~ ot 
•• you how to fil in your r...,..n. line by inc, Of it ...;II outpul 10 a print..,. 

TAX/SAVER u· ... ,_ lpftd !Qturn lor I hoM clo->g more,,.., one return. Ope.,.... progr""' .,.,ruction .nd IU .... ..,.,... 
TAX/SAVER o•ttw practoc:al oyotem lor proln&oonal preparno • -a. TAX/SAVER 11• hM lui diok storage ol datalolo_-s (Wit h 
~mn.J _...,..d protection). 

1lw .........r inclucln nlormaloon on "''K,.j Ia• ..-e ... losls ol poosible deductoono and a ••• gloss.ory. 
TAX/SAVER 1• compara ~emizeddeductions to notional,__.; automaloc:alycompuln cmain hrmtations · lor , .. mp~o . on 
medical deduct10,. and contributions; clwcko lor exc.ns FICA; hdpo deterrrirw depmcWnls Ytt. TAX SAVER 1• otlns the 
prillacy .nd corwenience ol home '!"'· 
1lw UMr·oriented dnogrl with special screen lorrnothfl!l mMel data •ntry,venlication and CDI're<tion easy Y•t you ••• always on 
c-rol. You can akip any help leaturn or parlo ol tlw progr., 11\olt you don't need. 

TAX/SAVER 11• 
• Comp!Rtn long and ohort formo ( 1040 I< 1040A) 
• ltem~ed Deductions · Schedule A 
• Interest I< OMdendo · Schedule B 

Tax CalculAtion · Tabko, Rates 
Tax Slovingo M.thodo · Income Awragins. Ml•imum Ta•, Altet~ive T .. 
IMineu Income · Schedules C I< SE 
C .. G.iN · Schedule D 
Alowo you tlw pnvacy ol your own home 
let• you help frimdo .nd relariwl with their ... " 
tiM buill-in aids. "'-" spocific qwotiono W.. "Is mv larhn my dependent>" and "Are mv decklcuons rnoonabk>'" 
Manual tndldn 1982 tn forms. inlormMion on "!'Kialln a re•. hsls ol pooSiblt deductiOns. and glosoary of tu terms 
C~n long .nd lhort lormo including rtemoud deductions. ucns FICA, earned mcOifne credit, commurory property. 
tu calculohon (cOifnpanfl!l II IJl)lllblt filong ll•tusn in one runl 
To r~ions .,.~ Pf'09'..-nrncd in by our te..-noiKcount.,.ll.. Just typeenyuur f~rH& you've done your ovm tax rf't urn 
Helps you lind the lownt ••• 
Oroc:ounto on vearlv updatn 

REVIEWS: 
- wt1 ~od .... -d •• ,.._., h• u~ 0 Lut\.M l:u .sl ~· \ . ,..,,,.·'~"~"~ I .. t 

TAX SA\'ER .. m.r.. '- ('T'\ ..,.~ \1\ t> up t.:t , ... n..t.,.,. . 
'4 l~nh.Jurn CP;\ ~I Moo • • .('1plloq.:. o ' 

CUSTOMERS: 
-Fnr ttw purf' If c ,s,n't ~., t>ot>.u l.u" k-.o-.""1 to'"''-'d tur10 , . .. . . u \ 1t I' .. 
C>'f091Mn I hrw-h ""- t~ .,, 2 houq, I h.t.1uo. "'"'"' 

-E ,c~t ph•,...nt.tfiOfl lutot .. .l .,,._h, & •- co4 , .. ''"""'<~'II"'' dllfl 

burn FW\ol~. ,. Pfi.J9'••m I <• n ,.,.,-., ' 

PROFESSIONALS: Pmlo out on ot.ndard IRS lormo owr!Ays "" plain tractor leed _. 
• Ac~s tot:Ak from al ortwr ta• fotms not ftted twr., "T'hrs 1$ ttw Pl'T t PfCWJ'tMT'I tot~~ dolnol , .. , .... k" ,,,, • , .. t. .. ,, , ..... ~ ... 

-

kon 1f.,.as ~.J\ ..,. uuPnr... to. ... !lorh.t!l......__ hu4hpt ~,..,"'.'"1to•1•o~ · 

1.11"" . - rAX SAVER .. ti ~ut> r•w 

0 TAX/SAVER liM (MOD I I< Ill) $139.95 . Manual Included 
0 PROFESSIONAL TAX/FORECASTERM (MOD I A Ill ) $99.95 ($79.95 if purchased with TAX/SAVER(('" ) 
0 UPDATE for R.ptered TAX/SAVER II"' Owncro $83.95 
0 TAX FORM OVERLAYS $19.95 

SYSTEM REQUIREMENTS 
0 TRS·80 Mod•ll u.•11 h 32K and 2 dosk drov<?s 
0 TRS-80 Model Ill With J2K dold 2 d.sk dnws 
0 TRS -80 Model II" With 64K and 1 d1sk dr"·• 

0 TAX/SAVER u- · Model o•• V~lion $ 199.95 
0 PROFESSIONAL TAX/FORECASTER'" · Model a•• Version $129.95 

!L[lr:IA.JTRCIDi%LS: ...... ~ ...... ............ , ..... ~ 
SO N. PASCACK ROAD 

SPRING VALLE\'. NEW YOAtl 10177 

... a 

ALll'lnCU 6 SPECIFICATIONS SUIIJECT TO CHANGE -
- DONEIIY SUIIJECT TO A\lllll.AIIUTV -

G2 • IJO Micro, O.cember 1982 

NEW TOLL-FREE 

ORDER LINE 
!OUTSIDE Of N.Y. STATE} 

(800) 431-2818 

•• AvaJiabth1y of M~ II pt'oyram~ unc(>rram a t P'h~ time 

HOUR ~ 
24 ORDER .-. 

LINE 

(914) 425-1535 

* 30-Da)l _., bodr ,.,_,.,_ 

'*' ADD $3.110 FOR SHIPPING IN UPS AREAS 
'*' ADO $4.00 FOR C.O.D. OR NON-UPS AREAS * ADD 15.00 TO CANADA AND MEXICO '*' ADD PROPER POSTAGE OUTSIDE U.S., CANADA & MEXICO 



FEEDBACK LOOP 

Send any questions or problems 
dealing with any aspect of TRS-80 mi­
crocomputing to "Feedback Loop, " 
80 Micro, 80 Pine Street, Peterbor­
ough, NH 03458. 

pould like to share some comments L_~zz=::=:~~~~~~~;;~ 
.1.. on Lazy Writer. Contrary to your re- ,...----------------, 
sponse to T.B. of Hartford, CT (Feed­
back Loop, September 1982), Lazy 
Writer does provide full proportional 
spacing for several printers, including 
the DW II. 

Problems 
and 

solutions Also, about the reply to G.B. of 
Hopkins, MN (also September), Lazy 
Writer can save formatted text to disk 
as it would appear on paper; it also has 1------------------1 
built-in RS-232 communications. 

S.B. 
Frederick, MD 

You're right, Lazy Writer does pro­
vide proportional spacing. But this is 
an optional extra ($29.95 for the DW 
II), which makes its price substantially 
more than NewScript ($124.95 versus 
$204.95). 

I didn't know Lazy Writer could for­
mat text to the disk drives, or that it 
had an RS-232 driver built-in; for Mr. 
G.B., that makes it a worthwhile 
purchase. 

l'm writing in response to your an­
swer to E.S. of Los Angeles (Septem­
ber issue) concerning copying disk files 
from Model Il 1 double density to Mod­
el I single density. I believe there's a 
fourth alternative besides the three you 
mention-Super Utility Plus. 

This utility allows the Model Ill 
double-disk user to separately format 
(in several different DOS configura­
tions) each drive and copy files from 
one to the other. The program costs 
$49.95 (cheap and includes many other 
powerful disk manipulation utilities). 

l'm not a machine-language pro­
grammer, but I do appreciate Super 
Utility Plus's ease of operation. I've 
used it to correct disk errors, rename 
disks, and make back-ups of protected 
disks. 

T.B. 
Spokane, WA 

Super Utility Plus is definitely one of 
the most powerful disk utility pro­
grams on the market for the Model I 

and Model Ill computers. I agree with 
Paul Wiener, every serious user of a 
TRS-80 Model I or III should have it. 
But it won't necessarily transfer all 
programs from one OOS to another. 
Super Utility Plus is manufactured and 
sold by Powersoft ( 11500 Stemmons 
Fwy, Suite 125, Dallas, TX 75229, 
800-527-7432) for $74.95. The Alter­
nate Source will be selling it at its origi­
nal price ($49.95) until January I, 
1983! 

1 read with imerest the Iefler from 
P.D. of Nashville (September issue). 
Coincidentally, we have the same 
equipment-a Model IJ with a Line 
Printer Ill-and up until a year ago we 
had the same problem. 

Unfortunately, Radio Shack wasn't 
able to help me. l'm convinced the 
problem lies with the printer 's design. 
Otherwise /think the LP Ill is an excel­
lent machine. 

Here's what happens: When the 
printer is programmed to print a char­
acter, tension is put on the ribbon. But 
when you're form feeding, only line 
feeds go to the printer. When the form 
is feeding through, the ribbon is loose. 
The trouble comes when the perfora­
tion between the forms passes in front 
of the print head, catches the loose rib­
bon, and pulls it away from the print 
head. At $13 per ribbon, that's an ex­
pensive problem. 

Once I understood the problem, the 
solution was easy. I program the 
printer to print a dot at column 80 one 
line before the perforation and one line 
after the perforation. This puts enough 
tension on the ribbon to keep it out of 

by Terry Kepner 

the way. I've added this feature to all 
our programs with 100-percent suc­
cess. I can now leave my printer on all 
night long printing five-part forms 
with carbons. 

For unalterable canned programs, 
you have to devise a way to put enough 
tension on the paper so the perfora­
tions don 't pull the ribbon, while mak­
ing sure the tension won 't tear the trac­
tor-feed holes. 

T.S. 
Chicago, IL 

Sounds like an excellent , nontechni­
cal solution for modifiable programs. 
Does anyone have a working solution 
for the nonmodifiable programs? 

In your reply to R.M. of Poland, 
OH, you listed two machine-language 
manuals for the 6809 chip. There 's a 
third book available: 6809 Assembly 
Language Programming by Lance A. 
Leventhal, published by Osborne­
McGraw Hill Publications. 

P.W. 
Jaffrey, NH 

Thanks for letting us know. 

I am considering a switch from my 
Stringy Floppy and tape system to 
disks, but I need more information be­
fore I will buy. Can you tell me the ad­
vantages and disadvantages of 40 ver­
sus 80-track drives, double-headed 
drives, and double-density drives. I in­
tend to use the system for business ac­
tivities such as inventory and accounts 
receivable. 

W.G. 
West Berlin, NJ 

The primary advantage of 80 over 
40-track drives is space-there's twice 
as much of it. The disadvantage is 
some incompatibility with software on 
35 and 40-track disks. Most of the in­
compatibility problems come about 
because 80-track drives actually put 
two tracks in the same space normally 
occupied by only one track of a 
35-track disk. 

An 80-track drive would treat a 
40-track disk as if it were an 80-track 
disk where every other track was a du­
plicate of the preceding track. This pre­
sents a problem when you try to read a 
disk because the boot-up sector of a 
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disk usually tells the DOS where the 
directory track is located. The 40-track 
disk tells the DOS the directory is on 
track 17, so the SO-track drive skips 
over to its track 17 (actually track 8 of 
the 40-track disk) and gets lost trying 
to find the directory . 

Several DOSes on the market 
(MUL TIDOS, DOSPLUS, to name 
two) include a command, Skip, that 
takes care of this problem, allowing 
you to read the 40-track disk . Writing 
to the 40-track disk is also okay if you 
don't try to read the disk in a 40-track 
drive later (which will read the new 
SO-track information alongside the old 
40-track information, and get con­
fused) . 

The problem still remains for those 
programs on protected disks that can't 
be treated as data disks. These special 
DOS disks require that you boot them 
up in a 40-track drive. To leave your­
self the most flexibility, I suggest you 
get one 40-track drive to use with those 
special programs. 

The double-headed drive's advan­
tage is, once again, space. Double­
headed drives store twice as much data 
in the same amount of space. The dis­
advantages are that they cost more 
(single-sided disks can be used, but the 
second side isn ' t guaranteed to be good 
and you could experience lost data 
problems), and most DOSes let you use 
only three drives on a system with a 
double-sided drive, with the fourth 
drive line being used to switch between 
side A and side B (but who cares when 
you end up with 50 percent more room 
than a standard four-drive system). 

Double density Jets you store almost 
twice as much information as with sin­
gle-density drives. I don't know of any 
real disadvantages to double density. 
In fact a double-density board will im­
prove the reliability of disk 1/ 0 in sin­
gle density on a Modell just by being 
installed (double density requires the 
use of a data-separator circuit for the 
FDC chip controlling the disk drives). 
This data separator reduces, if not 
eliminates, DATA-LOST errors. 

If you were to get one double-sided, 
double-density, 40-track drive and two 
SO-track double-sided, double-density 
drives, you would have about 1.4 
megabytes (18•40•2 + 1s•so•4 = 5760 
sectors) of information on-line, com­
pared with 400,<XXl bytes on a standard 
four-drive, 40-track, single-density 
system. 
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I've been considering buying the Ra­
dio Shack PC-1 Pocket Computer. I 
haven 'I because Tandy doesn 'I have an 
editor/ assembler, or even an instruc­
tion set, for Assembly-language pro­
gramming-despite giving an example 
of a short machine-code routine in 
their manual. I was told their machine 
is identical to the Sharp Pocket Com­
puter and that Sharp doesn't want to 
release the instruction set either. I ask­
ed a Sharp salesman, but he didn't 
know anything. Can you shed any light 
on the matter? 

P.S. I 'm a great fan of LCD dis­
plays, and am curious to know about 
the possibility of pocket computers in 
the future with larger displays (more 
than one line of text). Maybe portable 
is a better word than pocket. 

J. W. 
Albuquerque, NM 

The PC-2 is the Sharp Pocket Com­
puter with Tandy's label on it. The 
Sharp salesman can't be blamed for 
not knowing because deals of this na­
ture are conducted at a higher level of 
management. 

An editor/ assembler isn't available 
for either Pocket Computer. You are 
correct about why Tandy doesn't sell 
one for their PC-2. If Sharp, the licens­
ing company, allowed them, Tandy 
most assuredly would sell an editor/ as­
sembler. After all, they've released one 
for all their other computers. 

Trade journals have been talking 
about new LCD multiline displays for 
microcomputers the past few months. 
It shouldn't be long before we see a 
portable computer similar to the 
Kaycomp or the Osborne 1, except that 
it will have a light-weight LCD display 
instead of a 15 or 20-pound video 
monitor. 

My system is a Model I, Level II 
ALPS keyboard with /6K, on LNW ex­
pansion interface with AeroComp 
Doubler, two MPI B-51 drives, and a 
Centronics 737 printer. 

I'm unable to read most disks for­
matted on other systems. When I try to 
boot them, the disk spins, stops, and the 
screen retains its previous image. If I 
connect someone else's drive to my sys­
tem (using my power supply and ca­
bling), one out of every five drives tried 
will load. Disks made on my system 
won't load on mast other systems. I 
have swapped drives, power supplies, 
and cabling. The only item that seems to 

make a difference is the drive. 
I've used my drives and interface on 

other systems and they work just fine. 
I think there 's a tremendous disparity 

in the speed and head-alignment ad­
justments for mini-drives. I hoven 't 
found anyone who can check and align 
my drives, so I don't hove any real 
proof yet. Also, there seems to be some 
drive/ interface interplay that I don 't 
fully understand; they work fine sep­
arated, but not together. 

M.B. 
Laguna Beach, CA 

Ouch! It does sound like your prob­
lem is with the disk drives and their 
alignment. There are two commercially 
available programs that can help you 
identify the problem. The most versatile 
is Aoppy Doctor by Dave Stambaugh 
(The Micro Qinic, 17375 Brookhurst, 
#114, Fountain Valley, CA 92708, 
S24.95/ Model I, S29.95/ Model lll). 
Aoppy Doctor is a complete diagnostics 
package. It thoroughly checks your 
computer system: RAM, ROM, and 
drives (35, 40, 77, and 80 track, single 
and double density). The drives are 
checked for proper motor speed, head 
alignment, read/ write accuracy, head­
seek accuracy, and several other impor­
tant areas. If you don't already have 
this program, get it. It will tell you if the 
problem is with your drives, disks (I test 
for flaws on any new disks I buy), com­
puter, or software. Knowing which tests 
your drive fails can sometimes pin­
point the exact cause for your drive's 
problems. 

The other diagnostic package is DDT­
Disc Drive Timer from Disco Tech (1150 
Coddingtown Center, P.O. Box 11129, 
Santa Rosa, CA 95406, S29.95). This 
utility uses a graphic chart to show you 
your drive's rotation speed, and tells 
you how -~ acjust that speed to within 
normal system tolerances. 

There is another possibility-check 
your disk drives to see if they both have 

·the termination puUup resistor pack in­
stalled. Only the last drive on your drive 
cable should have it. If you' re not sure 
where the resistor pack is, take both 
drives to a computer repair center and 
have the technician tell you if the resis­
tor pack is installed properly. 

I've been so flustered by Radio 
Shack's EDTASM that I've almost 
given up. I hove a problem saving the 
object output from the assembly onto 



TRS·80 Disk 
& Other Mysteries 

by H.C. Pennmgton 

Th•s book is the definitive 
authonty on data recovery 
for the TRS·SO Model I disk 
system. In almost every case, 
lost data can be recovered 
and thts book tells you how 
to do tl From clobbered dir· 
ec tories to panty errors, this 
profusely illustrated data 
recovery cookbook includes 
examples and step-by·step 
instructions lor both begm· 
ners and professtonals. 
132 pages. $22 .50 

Mic rosoft BASIC Decoded 
& Other Mysteries 

by James Farvour 

This book is the only one of 
tis kind You will learn how 
the TR$-80 Model I BASIC 
mterpreter works from 
power-up to power-down. It 
has the complete dtsas· 
sembled Mtcrosoft BASIC 
Level II interpreter w tth over 
1 3,000 lines of detailed com· 
ments m one volume The 
math. arithmetic and ut tlity 
routines are fully explamed 
wtth examples on how to use 
them An incredtble learnmg 
aid for the begtnner and a 
valuable reference for the 
professtonal. 
312 pages. $29 .95 

The Custom TR5-80 
& Other Mysteries 

by Dennts Bathory Kttsz. 

A comlete hardware/ soft· 
ware how-to-do-it like reverse 
vtdeo. high res graphtcs, aud· 
ible keystrokes. 8·track mass 
storage mus•c synthesizer. 
and real time clock. Dozens 
of proJect hmts, tips, and ftxes 
complete wtth the mterface 
software. If you are a begtn· 
ner, there are chapters on 
wtre·wrap, soldering and con· 
struction methods. If you are 
a profess iona~ there ts a 
wealth of techntcal detatl. 
332 pages. $29.95 

BASIC Faster and Better 
& Other Mysteries 

by Lewts Rosenfelder 

BASIC IS not nearly as slow 
as you thmk• Thts book shows 
you how to make it faster and 
better with techmques and 
tricks that you never dreamed 
of for Model I, II and Ill 
dtsk systems. You won't find 
trivial poorly designed "check· 
book" programs here - only 
useful BASIC techniques 
and code ready for use in 
YOUR programs. Tutorial for 
the beginner, instructtve for 
the advanced. and invaluable 
for the professional All rou· 
tines are available on disk. 
290 pages. $29.95 

Learn about your TRS·80 computer- tl'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 soluttons wtthout ,argon. There are no end of chapter ' tests" - no 
mcomprehenstble math formulas - no textbook explanations- JUSt stratghtforward. plam English. 

You will learn how to recover · lost data" on disk. how the BASIC tnterpreter works. how to make BASIC run faster and better, and 
how to modtfy and mterface yourTR5-80. 1n other words. you wtlllearn how to make your computer do all the thtngs you want 11 to 
do It's as easy as 1-2-3- 4 

Available at computer stores. a Dalton Booksellers and mdependent book 
dealers. BASIC Faster and Better IS also avatlable at all RAD IO SHACK Computer 
Centers and selected RADIO SHACK stores.(Cat. No 62- 1 002) If your dealer IS out of 
stock. order dtrect. Include $4.00 for shtpping and hand lmg. Foretgn restdents add 
S 11.00 plus purchase price, in U.S funds. TRS-80 trademark TANDY Corp 

1953 West 
11th Street 
Upland,CA 
91786 



Santa's Gone Soft! 

With Help From Instant Software 
BUSINESS AND APPLICATIONS GAMES 
0222RD EleclronH: Breadboard 32K. Mod I & 0332R Space SllUille 16K. Mod I & Ill, !ape $1995 

lll, dosk $5995 0017R Aor Fhght Somulatoon 16K, Mod I & Ill, 
0228R Electron~<: Breadboard t6K. Mod I & tape $14.95 

Il l, !ape $4995 Ol.aA Air Flight Slmulatlon t6K Apple. tape $14.95 
a.28AD Electronic Breadboard 32K. Apple 0159R Jet Fighter Pilot t6K, Mod I & Ill, tape $14.95 

diSk $59.95 0329AD Jet Foghter Pilot 32K, Apple, d osk $24.95 
0369RD3 Easy Calc 48K. Mod Ill only, dosk $49.95 0223R Cosmic Palrol 16K, Mod I & Ill, !ape $19.95 
0269RD Easy Calc 48K. Mod I only, dosk $4995 0224RD Cosmic Palrol 16K, Mod I & Ill dosk $24.95 
0103R Personal Boll Payong 16K, Mod I & Ill, 0237R Dange< In Orbit 16K, Mod I & Ill , tape $19.95 

tape $14.95 0247RD Dangc< In Orbit 16K, Mod I & Ill, d osk $24.95 
5005RD Master Directory 32K, Mod 1 only, 0051R Ball Turret Gunner 16K. Mod I & Il l , 

disk $29.95 I ape $14.95 
0152RD Business Analysos 32K. Mod I & Ill. 0240R Alien Allack Force 16K, Mod I & Ill, 

d isk $99.95 lope $14.95 
0140R Business Analysis 32K, Mod 1 & Ill, 0171R Flight Palh 16K, Mod I & Ill, tape $ 14.95 

!ape $75.00 0043R San! a Paravie 16K. Mod I & Ill. tape $14.95 
0380RD Scrlplr 48K, Mod I only, Disk $34.95 0229AD Santa Paravia 48K. Apple, dosk $24.95 

EDUCATION 
0273TI Sanla Paravoa 16K, Tl 9914, lape $ 14 95 
0174A Santa Paravoa 48K. App le !ape $ 14.95 

0099R Typing Teacher 16K, Mod I & Ill, lape $17.95 0312R Swamp War 16K. Mod I & Ill. tape $14.95 

0100R Vodeo Speed Readong 16K. Mod I & 0141R Ballleground 16K. Mod I & Il l, l ape $ 14.95 
lll, l ape $14.95 0378RD Masle< Reve<sl 16K, Mod I only, dosk $24.95 

0309R Triangle Trig 16K. Mod I & Ill. tape $19.95 Ot17R Night Fllghl 16K, Mod I & Ill. tape $14.95 

0071RD Geography Explorer USA 32K. Mod I 0183A Skybornbers Ill 32K, Apple, 1ape $ 14.95 
& Il l. dosk $49.95 027 1AD Skybombers II 32K, Apple, disk $24.95 

0276RD Geography Explo<er Mod Easl 32K. 5020RC Tower of Fear 16K. Color Computer, 

Mod I & Ill, dosk $49.95 I ape $ 1995 

0111R Word Watch 16K. Mod I & 111. tape $14.95 0084R Musoc Moste< 4K, Mod I & Ill. tape $1495 

0257R Math Master 16K. Mod I & Ill, tape $17.95 0106R Air Maol Pilot 16K, Mod I & Ill, tape $1495 
0127R Surveyors Apprenlice 16K. Mod I & Il l, 0205RD Flying Circus 32K. Mod I only, dosk $39.95 

tape $14.95 0163AD Paddle Fun 32K, Apple, dosk $19.95 

Instant Software· 
Peterborough, N.H. 03458 USA 
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A subsidiary of Wayne Green Inc. 

0219R House of 30 Gables 16K. Mod f & Ill , 
I ape $1495 

0325RD Mossoon. Mud 32K. Mod I & Ill, dosk $19.95 
0387RD Sparrow Commander 32K. Mod I & Ill, 

dosk $1995 
0386RD Kolchen Sonk 32K. Mod I & Ill, dosk $19.95 
Ot61AD Apple Fun 32K, Apple, dosk $1995 

UTILITIES 
0230R TLOIS 16K, Mod I & Il l , tape $1995 
0231RD DLDfS 32K. Mod I only. dosk $24.95 
5700RD Super>>Termona132K, Mod I & Ill, 

dosk $9500 
5003R Ultra-Mon 16K, Mod I & Il l, lape $24.95 
0232R The Dosassembler 16K. Mod I & Ill, 

tape $1 4.95 
0245R Programmer s Promer t6K, Mod 1 & Ill, 

I ape $14.95 
0139RO Dosk Scope 32K, Mod I only, dosk $2495 
0184R TR$-80 Tesls 16K, Mod I only, lape $ 1495 

TO ORDER: 
See your local Instant Software dealer 

or call toll-free 1·800-258-5473 Dept. A-65 
In New Hampshire 1·603-924-9471 

Dept. A-65 
M on.- Frt . 8:00am - 4:30 pm E.S.T. 

Include S2.50 lor Shipping I Hendlfng 

•TRS.SO Is 1 tredemarll o f R1dlo Shack a division of 
Tondy Corpor1t1on 
• • APPLE Is 1 tredemlrll of Apple Com puter Inc. 

PRICES SUBJECT TO CHANGE 



cassette. EDT ASM works fine except 
for this one area. I have both Version 
/.0 and Version /.I for tape systems, 
but both have this problem. 

My system is a Level II, 16K com­
puter with the dual cassette interface 
from Sel-tronics. I removed the inter­
face from the system, but still have the 
problem. I tried the computer store, 
Fort Worth, and friends with no luck. 
I'm considering getting EDTASM Plus, · 
but am worried about the cassette 
operation. 

B.B. 
San Jose, CA 

It sounds like the cassette interface in 
your keyboard is at fault. Most of the 
early Model Is had a flaw in the design 
of the cassette interface -that made it 
very difficult for the computer to read 
from and write to cassette tape. For a 
time Radio Shack offered a free modifi­
cation to the cassette interface that cor­
rected this problem (the XRX cassette 
modification). The modification is still 
available, but now they usually charge a 
nominal fee for the parts and labor. 

Before you charge off to the nearest 
Tandy computer retail center, check 
these points out first: 

Are your tape recorder heads clean 
and properly aligned? Borrow a friend's 
recorder and see if you have better luck 
saving and loading. If you do, the prob­
lem is most likely with your tape re­
corder and not EDT ASM or your com­
puter. 

Have you tried using your copy of 
EDT ASM on another computer (such 
as the local Radio Shack store's or a 
friend's)? If your EDTASM works on 
other computers, the problem is with 
your system. If the EDT ASM fails to 
work at the store, show the salesman 
and get a replacement copy. 

If you have chronic problems with 
cassette 110, regardless of the program 
or tape recorder you're using, the prob­
lem is definitely with your cassette inter­
face and should be taken to a repair 
center. 

I have a PMC-80 with a built-in cas­
sette recorder. In the August issue of80 
Micro there's a game called Naval 
Wars. To connect the computers to­
gether you need the mike, remote and 
earphone plugs exposed, which aren't 
available on the PMC-80. If you plug a 
plug into the computer a second tape 
player can be accessed by the normal 

I 10 statements. Is it possible to convert 
the program to work on the PMC-80? 

D.H. 
Conway, PA 

After looking at the program, I don't 
see why you can't just replace the 
INPUT#-1 and PRINT#-1 commands 
with INPUT#-2 and PRINT#-2 and use 
the second tape player plug on the 
PMC-80. If you're going to be playing 
with another PMC-80, both machines 
will need the modified program. If the 
other machine is a TRS-80, use the 
modified program in your machine only. 

I have a Modeii/148K cassette-oper­
ated computer, with a Radio Shack LP 
VIII. I use the computer for word pro­
cessing with Scripsit, which is where I 
have my problem. The LP VIII is capa­
ble of changing type fonts, underlining, 
and printing boldface characters, none 
of which are supported by Scripsit. 

A friend told me about a cassette pro­
gram, "Scrips Plus, " that corrects this 
problem, but I can't find the software 
company, Quality Software, who's sup­
posed to be one of your advertisers. 

Another problem I have is line re­
numbering in Basic. On my PC-I this is 
easy to do. The need often arises to ei­
ther replicate or duplicate some pro­
gramming without retyping. I have seen 
renumbering mentioned in ads; are 
there any subroutines that you've pub­
lished in the past that can change line 
numbers easily? 

D.P. 
Houston, TX 

The Scripsit modifying program you 
want is called Scriplus, for Scripsit. The 
company that sells it has changed its 
name from Quality Software to Power­
Soft (11500 Stemmons Fwy, Suite 125, 
Dallas TX 75229), which is why you 
couldn't find them in the magazine. 
Scriplus retails for $24.95 (cassette or 
disk) and lets you use all your printer's 
features: backspace, underline, 
boldface, and so on. 

There's another Scripsit-modifying 
program available called Scriptr. It's 
sold by Pioneer Software (1746 NW 
55th Ave., #204, Lauderhill, FL 33313) 
and retails for $40 (cassette and disk). 

For more details on both of these 
programs, read pages 101 and 102 of 
the September 1982 issue of 80 Micro. 

I think you have a slight misconcep­
tion about renumbering programs. The 
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PC-I is unusual in its method of renum­
bering Basic lines. Most Basic line­
renumbering programs change the line 
numbers of your Basic program to a 
new sequence. They don't move or du­
plicate the Basic lines. Several of the 
DOSes on the market (such as DOS­
PLUS and MUL TIDOS) include spe­
cial commands in their DOS Basic that 
let you move or duplicate Basic lines. 
But since you don't have disk drives, 
that isn't a solution (and the only re­
numbering program I can find in the 
magazine is in the March 1981 issue, 
page 256). 

What you can do is get a machine­
language program that lets you use 
screen-editing techniques to duplicate 
Basic lines to new locations (almost ex­
actly the same way the PC-I duplicates 
lines. You just type a new line number 
over the old one, press enter, and 
you've duplicated it.) There are two of 
these available. The frrst one is called 
IRV and is sold by The Programmer's 
Guild, (P .0. Box 22, Peterborough, 
NH 03458 (603) 924-6065) and retails 
for $24.95 (Model I cassette version), 
$29.95 for disk. The Model III version 
is called Superkeys and retails for 
$49.95 (disk only). It's available from 
Advanced Operating Systems (450 St. 
John Road, Suite 792, Michigan City, 
IN 46360, (219) 879-4693). 

The second program is sold by Inter­
pro (P.O. Box 4211, Manchester, NH 
03108, (603) 669-{)477) and retails for 
$24.95 (specify disk or tape). It auto­
matically adjusts itself to your comput­
er's memory size (16K, 32K, or 48K), 
and computer type (Model I or III). 

Both programs let you assign mes­
sages to the keyboard keys (so you 
can define the shift, D key combin­
ation to print "Delete," the shift, 
X key combination to print Data 
•u••••••••••••, and so forth) and let 
you use the standard Level II Edit com­
mands together with their screen-editing 
capabilities to concatenate or change 
Basic lines on the screen. 

Of the two programs, Key Com­
mander is more sophisticated and versa­
tile; it's also easier to use. 

We're looking for information on the 
Color Computer: books, programs, 
hardware, software, and computer 
clubs. We're also interested in a pro­
gram called Smart Package, which is 
supposed to allow direct linking to other 
computers without the use of Compu-
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Serve. Can you help? 
R.&K.J. 

Madera, CA 

Your best source of information on 
the Color Computer is 80 Micro (this 
isn't just a plug for this magazine, it's 
the truth). 80 Micro has more com­
panies advertising products (books, 
programs, hardware, and such) for the 
Color Computer than either of the two 
publications specializing in the Color 
Computer (Color Computer News, and 
The Rainbow) . Check September's 
Feedback Loop for two machine­
language books on the Color Com­
puter, and this month for a third one. 

One very good source is B. Dalton 
Books, located in many shopping malls. 
B. Dalton has the largest and most com­
plete selection of computer books of 
any store I've ever been in, including 
computer stores. 

New computer club listings can be 
found in 80 Micro issues, with an up­
dated list printed each year of all the 
clubs known. 80 Micro's November 
1981 issue included as complete a listing 
as possible. It will be updated in the An­
niversary issue. In addition, the Radio 
Shack Computer Newsleuer also lists 
new clubs. 

The Smart package is probably a 
communications program , although I 
can find none with that name. Several 
similar programs are available: 
Datapak (Cer-Comp, 5566 Richochet 
Ave., Las Vegas, NV 89110, $24.95 
cassette, $49.95 disk). Colorcom/E 
(Spectrum Projects, 93-15 86th Drive, 
Woodhaven , NY 11421, $49.95) , 
Micro-Text (The Micro Works, P.O. 
Box II 10, Del Mar, CA 92014, $59.95 
ROMPAK), Colorterm (Martin Con­
sulting, 94 Macalester Bay, Winnipeg, 
Manitoba, R3T 2XT Canada, $34.95), 
and Super Color Terminal (Nelson 
Software Systems, P.O. Box 19096, 
Minneapolis, MN 55419, $39.95 tape, 
$49.95 ROMPAK, $69.95 disk). 

These programs make the world of 
telephone and computer communica­
tions available to the Color Computer 
user. CompuServe, Timenet, and The 
Source are all data-base computer net­
works you can tie into using a com­
munications terminal program. When 
you buy the CompuServe package from 
Radio Shack, you get one hour of time 
on CompuServe and a rather primitive 
communications program. Compu­
Serve isn't necessary to communicate 
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with other computers-only the ter­
minal program (and a modem/ phone 
hardware hookup) are needed for that. 
There are several hundred computer 
bulletin board services in the world . 
Many of their phone numbers have 
been listed in past issues of 80 Micro. 

I want to upgrade my TRS-80 Levell 
computer without paying Radio Shack 
prices. I've worked with electronics, 
but not computers. Is there any alter­
native from another company, or a do­
it-yourself ROM pack? I've put in my 
own/6K RAM. 

L.H. 
Cortland, NY 

The only source of Level II ROMs is 
Radio Shack, which sells them for $99 
and charges $25 to install them. If you 
don' t mind voiding your Radio Shack 
warranty, you can buy the ROMs from 
Radio Shack's National Parts Division 
(900 East Northside Drive, Fort Worth, 
TX 76102, (817) 870-5662). The two­
chip Level II ROMs cost $66.73 (the 
A-B chip, serial number AXX3031, is 
$41.58, the C chip, serial number 
AXX3030, is $15.15). If you have Mas­
terCharge or Visa, you can call direct 
and order the parts by phone. There's 
also a $1.50 shipping and handling 
charge. 

I bought my Model Ill in Novem­
ber 1980, and afrer the warranty ex­
pired, I upgraded it to 48K and then 
added a non-Radio Shack disk drive, 
all of which operate flawlessly. The 
problem is with my keyboard. A bow 
eight months ago the I key stuck in 
the on position. A half hour with a 
screwdriver and ohmmeter con vinced 
me that the only problem was a stuck 
key board s witch-one bad key 
module. I tried but couldn't get a 
replacement module. After several 
phone calls I gave up and swapped 
the failing key module with the period 
module from the numeric key pad. 

I continued looking, but couldn't 
find either a single key module or a key­
board at any price. I was told that I 
could order a module, but after three 
months I gave up. Finally I was told 
that Radio Shack doesn't sell keyboards 
over rhe counter; I would have to bring 
in my machine for service and they 
would replace the necessary parts. 

I'm a little leery of taking my ma­
chine with its $700 dollars of alien hard­
ware to Radio Shack (I've heard the 

horror stories of people geuing their 
computers back with their homebrew 
modifications in a bag). And why 
should I surrender my machine to a re­
pair center and pay for parts and labor 
(not to mention down time), when I 
could easily repair it myselj7 

R .C. 
Hyattsville, MD 

Yes, you can buy a new keyboard 
from Radio Shack. All you do is or­
der it from National Parts (see 
previous letter for the address infor­
mation). The Model III keyboard' s 
serial number is AXX0205, and costs 
$68 .56. It shouldn't take more than 
two weeks for the part to be deliv­
ered. (They usually promise store 
delivery in three work days.) 

I'm having a few minor problems 
with my TRS-80 Modell monitor. The 
image on my display shows a small rip­
ple thor travels slowly from the bottom 
of the screen to the top, and then starts 
again. Also, the whole image on the 
screen is shifted to the right approxi­
mately ~ " to 0 ", making the right­
mosT part of the image f uzzier than the 
rest. Finally, the monitor someTimes 
squeals from the inside. The noise is 
similar to what you hear f rom a color 
tv, only louder. Can you help me wirh 
these? 

H.L. 
South Bend, IN 

Anyone having difficulties with a 
Model IIIli computer system should 
buy Dennis Kitsz's book, The Custom 
TRS-80 & Other Mysteries (available 
from the 80 Micro Bookshelf, adver­
tised in this magazine. Ask for catalog 
number BKI218). The book retails for 
$29.95 . 

All three problems are covered in The 
Custom TRS-80, pages 253-254. The 
first problem isn't the fault of your 
computer, but is the result of radio fre­
quency interference (RFI) from another 
device. The most common source of 
this problem is the triac used in light 
dimmers. The second most common 
source of interference comes from fluo­
rescent light bulbs, followed by failing 
neon bulbs (usually stereo lights); in a 
business, check your copier. This is one 
of the hardest problems to eliminate 
because the problem originates from 
outside the computer. 

The second problem can be corrected 
by opening the keyboard unit (Warn-



~RODUC:TS CO. 
Poor Man's 

Floppy 
HIGH SPEED CASSETTE SYSTEM 

Now for the TRS-so·· Color Computer 
The JPC Products High Speed Cassette System, 
in operation for over 4 years, is now available 
for all versions of the Radio Shack Color Computer. 
• TC-8C 
The TC-8C plugs directly into the expansion 
port of your TRS-80 Color Computer. It is fully 
compatible with all versions of the Color Computer 
from the Standard 4K up to the Extended 
32K systems. 

• FAST 
The TC-SC saves and loads files at more than 
twice the speed of the built in Color Computer 
system. 

• RELIABLE 
All of JPC Products high speed cassette systems 
have a proven reliability of less than one 
error in a million bits. 
• TWO DRIVES 
The TC-8C fully supports two cassette 
drives. Save and load through either drive by 
simple software selection. You can use 
standard Radio Shack CTR-80A tape recorders 
or their equivalent. 

• ALL FILE TYPES 
The CCCOS operating 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-8C has a spare EPROM socket on 
the board. You can install 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. 

• JBUG MONITOR 
The JBUG Monitor is a 2K relocatable monitor 
program with fantastic features for the Color 
Computer user. 

• ASSEMBLER 
Line assemble any machine language program 
directly into memory using standard 6809 
assembly language mnemonics. 
• DIS-ASSEMBLER 
Dis-assemble any memory resident program 
(ROM or RAM) directly on the screen. 

• MEMORY MODIFY & LIST 
Modify memory di rectly or list memory in both 
HEX and ASCII. 
• BREAK POINT TRAPS 
Set, clear or continue from break points. 
• CASSETTE OR EPROM 
The TC-8C 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 
highly as our hardware and software) . 
Complete command descriptions 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. 

TC-8C . . ............ .. .. . ........ . $129.95 
JBUG (EPROM) .. .. . .. ... .......... $34.95 
JBUG (CASSETTE) .. .. .. .. .. .. .. .. $29.95 

Terms: Cash, Master Card or VIsa 
Shipping & Handling $ 3.50 (US) 
$5.50 (Canada) $15.00 (Foreign) 

Technlcallnqulrles: Phone 5:00-6:00 PM MST 

~PRODUCTS CO. 
Phone (505) 294-4623 
12021 Palsano Ct. N.E. 
Albuquerque, N.M. 87112 
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ing: Opening the computer will void 
your Radio Shack warranty) and ad­
justing the horizontal and vertical con­
trol potentiometers on the right side of 
the keyboard, facing down with respect 
to the normal operating position of the 
keyboard. 

The last problem is only a nuisance. 
The high-voltage lines are experiencing 
a slight arcing problem. 11le solution is 
to open the case (same warning as 
above), qfter letting it sit unplugged for 
an hour to let the power supply 
capacitors discharge safely, and clean 
the insides. If you find the hissing ir­
ritating, take it to the repair shop and 
have them put more dope on the high 
voltage lines. If you know where these 
lines are yourself, and you have the 
right kind of dope, you can do this 
yourself. 

My TRS-80 screen starts to scroll and 
gets wavy when I jill it wilh graphics 
(i.e. , white-out the screen). What's 
wrong? How can I }IX it? 

J.H. 
Grosse Ponte Park, Ml 

First, get Dennis Kitsz's book (the 
same one mentioned before). Second, 
the video monitor has to be modified to 
fix this problem. Unplug the monitor an 
hour before you begin. (Warning: Not 
only will opening the case void your 
warranty, but if you don't let the moni­
tor sit unplugged for an hour before 
starting, the voltages you' ll find inside 
could kill you.) After removing the 
case, locate the resistor marked R14 on 
the small circuit board closest to the side 
of the case (some monitors only have 
one). The resistor should be marked 
3.3K ohm (orange, orange, red bands 
marked on the resistor). Solder a 1.5K 
ohm resistor on top of the 3.3K resistor 
(making them parallel to one another). 
Put the cabinet back together. This 
should take care of your problem. 

While reading some 80 Micro back 
issues, I noticed several programs with 
different version numbers, such as Star 
Trek 4.0. How are the version numbers 
a"ived at? 

M.C. 
Concord, NH 

They make them up. Star Trek 4.0 
was written several years before Adven­
ture International's Star Trek 3.5. 
Generally, unless the program is written 
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by the same author, the version number 
is meaningless. If the same author is us­
ing different version numbers, the 
numbers correspond to the program's 
release sequence, thus Scripsit Version 
1.1 is an improvement of Scripsit Ver­
sion 1.0 

My almost new, yet out of warranty, 
Radio Shack MO<lem I m-ently died. Re­
pair charge: $56. 

Radio Shack claims the damage was 
caused by a power surge and is not the 
fault of their equipment. I would like to 
know if this is a plausible explanation or 
ami being sandbagged. Also, how can I 
prevent this from recurring? 

E.M. 
Birmingham, AL 

Yes, this is possible. I have had the un­
fortunate luck to see most of a TRS-80 
computer destroyed by a line-voltage 
power surge. Radio Shack sells a power­
line fllter/multiple outlet box for $49 
that will limit the amount of ac power 
line interference your system gets. Many 
other companies, advertisers in this 
magazine, offer surge protectors and 
spike suppressors for your computer. 
Since you've already been zapped once, 
you'd better get one of these right away. 

I've decided to add lowercase capa­
bility to my Model /, but I don 't have 
any instructions or a schematic. I do 
have an SPST switch and a 2102 RAM 
chip. Can you help? 

I'm also considering upgrading my 
system to include disk drives and double 
density, but I'm worried about compat­
ibility with other computers. If I have 
40-track, double-density drives, will/ be 
able to exchange programs on disks 
with someone who has only Radio 
Shack 35-track, single-density drives? 
Would it help !f both parties operated 
under the same DOS? 

H.S. 
Cincinnati, OH 

The Custom TRS-80 by Dennis Kitsz 
has the procedure on how to install low­
ercase capability (as well as about half 
the questions in this month 's column). 

Compatibility isn't a problem if you 
use 40-track drives and a DOS capable 
of reading and writing in single and 
double density. All you have to remem­
ber to do is ro format and write the ex­
change disk as a 35-track, single-density 
disk. DOSPLUS. LDOS. NEWDOS-

80, and MUL TIDOS all read and write 
to both single and double-density, 35 or 
40-track disks. Of the bunch, MULTI­
DOS offers the most advantages for its 
price: MUL TIDOS is the only DOS that 
reads and writes to disks no matter what 
system they were written with (although 
NEWDOS80 is a problem if the direc­
tory is more than one track in length). 
For the most compatibility, both 
operators should use the same DOS. 

I am a blind freelance writer and have 
thus far been unable to use my hus­
band's 48K Model I tape-based com­
puter. Our quest for help to get the 
computer to read out in an audio medi­
um has been long and frustrating. Other 
blind users I know of use Apples. My 
ultimate goal is to have a word proces­
sor I can use. 

Do you know of an easier way to ac­
commodate an audio medium other 
than dissecting and modifying each pro­
gram to be used with it? Can you sug­
gest a way to turn our 80 into a word 
processor I can use? 

N.K. 
Forked River, NJ 

My first thought was to call IJG 
Computer Services (1260 West Foothill 
Blvd., Upland, CA 91786, (714) 
946-5805) and ask about the progress of 
Talking Pencil, a word processor for 
the visually handicapped. Unfortunate­
ly, while they have plans to eventually 
release such a product, the processor is 
barely out of the planning stages. 

The next step was to call the Votrax 
Corp. (500 Stephenson Hwy, Troy, Ml 
48084, (313) 588-0341). Votrax makes a 
device called Type ' N Talk, which takes 
ASCII text input from an RS-232 port 
and converts it into speech (it works 
quite well). However, it requires soft­
ware to direct the data to the RS-232 
from the main program (as well as con­
trol codes to determine when and what 
to send). Unfortunately, again, the re­
sults were negative; no one at Votrax 
was aware of a word processor using the 
Votrax unit. 

Other phone calls also failed to pro­
vide a solution. Since I couldn't seem to 
help you, does anyone else know of a 
solution for N.K.'s problem?• 

Terry Kepner is a free-lance writer 
and programmer, and the vice president 
of lnterpro. He 's been writing about 
microcomputers since 1979. 



SPOOK HOUSE 
Horrors! A deranged madman has locked 

your unconscious form Inside of a deserted creep 
house at a crazy carnival. You awake to some 
sobering facts: a bomb Is set to explode, and only 
30 real-time minutes stand between you and 
eternity. Somewhere, somehow you must locate 
and defuse the explosive - but we'd be less than 
honest If we thought you had more than a ghost 
of a chance! Brrrr - a real cliffhanger! 

TOXIC DUMPSITE 
Something's gone very, very wrong at the 

Toxic Dumpslte where the treatment and burial 
of deadly contaminants take place. The entire 
plant will explode like the Fourth of July In less 
than 30 minutes - unless you can avoid the 
many traps and protection systems and shut the 
plant down In time. Of course, time Is the one 
luxury you haven't got ... I 

This Is It - the blockbusting debut of the long-awaited Graphic Adventures! Now, your TR8-80 
can hobnob with the best of 'em. Over 50 full screens of sharp, quality graphics breathe a realism and 
vitality Into Adventuring, the likes of which you've yet to see on the TRS-80. Both Graphic Adventures 
feature game save, extensive vocabulary, real-time action (yes - we said real-time!) and accept FULL 
sentences! Exclusive area showings brought to you by Adventure International. Now playing at a 
TRS-80 near. you I 

TRs-80 48K Models 1 a 3 disk 012.0184- $31.15 

-f.~ Adventure 
~INTERNATIONAL 

PRICIS SUBJICT TO CHA NG! 

To order, see your local dealer. If he does not have the program, then 
call 1·800·327-7172 (orders only please) or write for our free catalog. 

Published by ADVENTURE INTERNATIONAL 
il suhsH11ilr·1 of Scott A<1ams Inc 

BOX 343~ • LONGWOOD. FL 32750 • (305) 830·8194 



MONEY DOS 

I 'm sure the options market was in­
vented by brokerage firms because it 

allows those with small bankrolls to 
gamble . If you wish to trade options 
here are the rules. 

by J. M. Keynes 

risk. If you sell an option on ASA with 
a striking price of 30 and ASA goes to 
90, you are stuck. Of course, if you 
have any judgment, you will have cov­
ered your naked position by buying the 
option back. An option is the right to buy or sell 

100 stock shares at a set price called the 
"striking price." All listed options 
have an expiration date. At any time 
before the expiration date they may be 
bought and sold each market day. All 
options expire at 3 p.m. EST on the 
third Friday of the expiration month. 

The strategy of simply buying an op­
.,.._,;, tion is obvious. If you think a stock is 

.----------------, going up, you buy a call. If you are 

A "call" is an option to buy 100 
shares of the stock . A " put" is an op­
tion to sell 100 stock shares. 

An "exercise" converts an option to 
the actual stock. The option holder 
(buyer) can convert to stock at any 
time, provided he has the money to pay 
for it. For example, if you bought a 
November 30 call on XYZ last June for 
$200, and today XYZ is at $37 per 
share and you want to get the stock , 
your option, $3,000, plus a commis­
sion gets you 100 stock shares. You 
have exercised your option. In prac­
tice, few options are exercised. Most 
investors who own XYZ options on 
November 30 would sell in the market 
for about $700. 

"In the money" refers to an option, 
like the XYZ above, which has some 
tangible value. That is, the stock is 
above the striking price. 

"Out of the money" is an option 
with no tangible value; that is, the cur­
rent stock price is below the striking 

Explore 
your 

options 

price. The price it commands will de­
pend on how much time is left before 
expiration and how close the stock 
price is to the exercise price. 

You are "covered" when you sell an 
option on a stock you own. This is the 
least risky investment in the market. 
(See one of my previous columns 
where I go into covered option writing 
in depth.) You are also covered if your 
options are properly spread. I'll get in­
to that later. 

"Naked" is when you sell an option 
on stock you don't own, and if the 
holder exercises it, you are forced to 
buy the stock at the current market 
price in order to deliver to the option 
holder. Being naked implies unlimited 

bearish, you buy a put. Program 
Listing I assists you in determining if 
an option is over or underpriced. 

Another strategy that I employ fre­
quently is "spreading." This is when 
you buy one option and sell another on 
the same stock. 

XYZ is at 23 . You think it will go to 
30 by February, so you buy the Febru­
ary 25 outright for about $200 per op­
tion and concurrently sell the February 
30 for about $75. You put up the same 
$200 for the February 25, but you get 
back $75 from the sale of the February 
30, making your net risk $125. This is 
an example of "vertical spread." 

In many cases I prefer spreads. It is 
true that you give up the potential for 
an enormous move in a short time, but 
over many years, I have determined 
that few stocks rise more than 33 per­
cent in any 90-day period. Therefore, I 
prefer the spread because I think the 
odds favor it. Figure I clearly shows 
the vast advantage spreading has for 
even a 45 percent move-up in the stock. 
Should the stock remain under 25, 
both calls will expire worthless. If you 
are considering buying a call that is 
way out of the money (buying a SO call ;::============================::1 on a stock that is now at 40), the ver-

Compare ou1righ1 purchase of an oplion vs concurremly selling a higher priced one. 

The calculalions assume equal dollar inves1men1 in each. Profi1 or loss al expiralion. Cur­
rem s1ock price 23 , inves1men1 S200. 

AT EXPIRATION OUTRIGHT 
S2S PER SHARE - 200 
$26 PER SHARE -100 
$27 PER SHARE 0 
$28 PER SHARE 100 
$29 PER SHARE 200 
$30 PER SHARE 300 
$31 PER SHARE 400 
$32 PER SHARE soo 
$33 PER SHARE 600 
$34 PER SHARE 700 
$3S PER SHARE 800 
$36 PER SHARE 900 

Figure 1 

SPREAD 
- 200 
-40 
120 
280 
440 
600 
600 
600 
600 
600 
600 
600 

OJo STOCK GAIN 
8 

13 
17 
21 
26 
30 
34 
39 
43 
47 

S2 
56 

tical spread portion of Fig. 2 will make 
spreading a compelling strategy. 

Using the "calendar spreads" strat­
egy requires the least investment. An 
example would be selling a February 
(nearby) and buying a May (deferred) 
option. As this is written, there are 
over 25 stocks on which this can be 
done for under Y1 or SSO per spread. 
For example: Today you can buy the 
Mesa Petroleum April 20 and sell the 
MSA January 20 for a debit of only V. 
or $25 per spread. MSA closed today at 
14. The risk is that what you put up as 
the April option must always be worth 
more than the January. Should MSA 
be at 20 on the third Friday of January, 
the option you sold would expire 

'----------------------------....1 worthless while the one you bought has 
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Computer Services Presents ••• 
I 

OUr S,.•• AN CoRiplltlble 
wiiiiYour 

NEC,. 

• ExplnskJn lendastn. conD'OIIer. and 
power supply designed for fUILft 
bildcup hardware or lncrNied srorageJ 

· ~ • AuiiNlUch CP/M 
• Hlrd dislc udllies 
• lealllme doclc 
• fonnlllfng -prog~..,..,•-n fauigns 

an.mares for 11'1 wellc sectors 
detlclll!d during fonnatling-assuring 
lhelowlst possiDie error rate) 

• \Mirranty fa full one ~ warr.-.y 
an 11 pans and wortcmanstipJ 

Also IIVdable: 
• Aach program for TRSDOS 

and Q#QS • ,.._CMI.,...ac...,_.: 
contlgLnd software. mnt-driven for 
~ 12 • 20-. 40-. 80-nleglbyte drives 

1he fallclwlng .,_ 
IDftw .. can be ......._.: 
TIS&. • llrach saftw.e far DOS 4.0. • 
LDOS 
tiS II. XVI-CPIM Rlcet far TRSDOS.• 
lWboOOS.~ 
tiS llodllll and XVI we 6 Meg far 
CPIM lnd 6 Meg for~ 
AJipll CPIM lnd DOS 33 
NIC--CPIM 
S.10D-CPIM 
Hellldenllh--CP 
11M PC COS. USCD. eec. 
· ~•an......,...aa 



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 Monitor 12'' 

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 

NEC PRINTERS 

7710/30 Spinwriter RIO 
7720 Spinwriter KSR 
3510/30 Spinwriter R/0 

NEC DOT MATRIX 
PC-8023 

Call for prices on ribbons, etc. 

OKIDATA & MORE 
Okidata Microllne 82A 
Okidata Microllne 83A 
Okidata Microllne 84 (P) 
Okidata Microllne 84 (S) 
Tractor (OKI80 & 82 only) 
Diablo620 
Diablo630 

AMDEK & NEC MONITORS 
Amdek 12" 300GRN Phospor 
Amdek 13" Color I 
Amdek 13" Color II 
Amdek 13" Color Ill 
NEC JB1201 GRN Phosphor 
NEC JC1201 Color 
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$214 
$129 

$2588 
sm 
$149 

$649 
$318 
$174 
$444 
$166 
$59 
$84 
$34 
$74 

$114 

$2295 
$2649 
$1689 

$474 

$459 
$699 

$1069 
$1099 

$60 
$1349 
$1999 

$149 
$319 
$739 
$429 
$149 
$339 

EPSON PRINTERS 
MX-80 w/Graphtrax Plus $469 
MX·80FT (Friction & Tractor) $529 
MX-100(15" Carriage) $699 
Grappler Interface $129 

Call for prices on 
Ribbons, Cables and Interfaces 

NEC-PC8000 
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 



90 days to go and would be worth 
about 2 to 2lh -a profit of perhaps 
1,000 percent. Even if MSA is only at 
17, the April 20 should be worth at 
least Yz for a 100 percent profit. If 
MSA is unchanged at 14, it is likely you 
will be able to recover most of your in­
vestment. The program in Fig. 2 tells 
you what the option would be worth 
with 90 days to go if the stock is un­
changed. 

Several times each year a situation 
develops that can provide the clever in­
vestor with an opportunity for big 
profits with essentially zero risk. Ex­
amine the following illustration. 
Teledyne recently sold for 75 . For a 
brief period you could have bought 
one October 90 and one October 110 
and sold rwo October 100s for a net 
credit of 3/8. That is, the proceeds 
from the sale of the two October 100 
calls paid in full for the October 90 and 
110 with 3/8 left over, nearly paying 
the commission. You put up nothing. 
(Note: One of the October I 00 calls is 
uncovered and requires margin money, 
or if you have any marginable securi­
ties in your account, they will stand 
good for the margin required.) 

Check out this arithmetic. If on the 
third Friday of October, TOY sells for 
less than 90, all the options exp_ire 
worthless. The investor lost nothing. If 
TOY is between 90 and 110, the inves­
tor profits. The maximum profit is 
achieved at 100, for then the 100 and 
the 110 options are worthless and the 
90 is worth 10, or $1,000. If TOY is 
above 110, the investor loses only a 
commission as the combined value of 
the 90 and 110 equals the value of two 
100 options. 

You're not laughing now! The order 
to the broker was, "TOY, buy calls 1 
October 90 and I October 110. Sell 
calls 2 October I 00 at 3/ 8 credit." This 
is one area where established brokers 
may get executions that the discounters 
can't touch. Your broker will be sur­
prised that such opportunities exist. 

There is another strategy that 1 
have successfully employed. Today 
Warner Communications (WCI) 
closed at 37. There is an option (ac­
tually a warrant on the American Ex­
change) that gives one the right to buy 
one share of WCI at $55 per share 
anytime up to April 1, 1986. It closed 
at 13 3/8. The more conservative in­
vestor might consider buying the 
stock and selling (shorting) the war-

MONEY DOS 

Program Listing 

15 FOR I•1 TO 1888: NEXT 
28 CLEAR: REM IF YOU WANT ONLY THE VERTICAL SPREAD PROGRAM 
TYPE RUN SUB 
38 IF PEE~(293)< >73 THEN POKE 16553,255: REM SEE IF MODEL 1 
48 POK~16419,196: CLEAR1888: DIM A(388): CLS: TS•"ttt.tt" : Z•111 
: A(118)•~: GG• 1: DIM S$(181) 
51 INPUT "CURRENT PRIME RATE (14\ AS 14)";I 
68 INPUT "~ALENDAR SPREAD•1 VERTICAL SPREAD•2 ELSE ENTER";CS: 
CLS 
78 PRINT "COMPARE ESTIMATED PRICES WITH ACTUAL OPTION PRICES. 
81 INPUT "SYMBOL OF STOCK" ; SSS 
98 CLS : PRINT ~459,"I'M LOOKING IN DATA BAN~ FOR ";SS$ 
181 READS$,V 
111 IFS$•"END" THEN CLS: PRINT SS$;" IS NOT IN DATA BASE, ENTER 
VOLITILITY." : PRINT "ENTER A NUMBER FROM 5 TO 68": PRINT "5 FOR 
UTILITIES U~ TO 68 FOR MOST VOLATILE";: INPUT V: GOTO 131 
128 IFSS<>SS$ THEN 188 
131 CLS: INPUT "ACTUAL PRICE OF FIRST OPTION.";HP 
148 INPUT "ACTUAL PRICE OF SECOND OPTION";LP 
158 PRINT "FIRST OPTION (LOWER STRI~ING PRICE, OR LONGER OPTION 
) : . 
168 PRINT "TOUCH A 1 FOR PUT OR A 2 FOR CALL": GOSUB981 
171 IFVAL(Q$) >2,CLS: PRINT "BAD ENTRY, TRY AGAIN": GOTO 168 
188 A(115)•VAL(QS) 
198 INPUT " t DAYS TO EXPIRATION 
288 INPUT " STRIKING PRICE 
211 PRINT "SECOND OPTION (HIGHER STRI~ING 
ION): " 

":D1 : M• D1/ 31 
"JA( 1111) 

PRICE, OR SHORTER OPT 

228 PRINT "TOUCH A 1 FOR PUT OR 2 FOR A CALL": GOSUB988 
231 IFVAL(Q$) >2 THEN CLS: PRiNT "BAD ENTRY, TRY AGAIN." 
241 A(196)•VAL(Q$) 
258 INPUT " t DAYS TO EXPIRATION 
268 INPUT " STRIKING PRICE 
278 INPUT "CURRENT STOCK PRICE 
291 INPUT "QUARTERLY DIVIDEND (41 CENTS ~ .48) 
311 PRINT 
328 CLS: PRINT @418,"I'M THINKING" 
338 IF A(1BS)=l THEN A$="PUT " 
348 IF A(185) <>1 THEN A$• "CALL" 
358 IF A(186)•l THEN B$="PUT" 
368 IF A(116)< >l THEN BS• "CALL" 
378 I c i/Z: V• V/Z: D•D/Z : T•M/12: U•N/ 12 
388 A(61) • T*.5: A(62j~e 
398 A(68)•1T/A(61)-A(61))*.5 
488 IF(A(6B)aB)+(A(68)•A(62))THEN428 
418 A(61) • A(61)+A(68) : A(62)•A(6B): GOTO 398 
428 IF U•8 THEN A(63) • 8 

";02 : N•D2/31 
• rA(lll2l 
• 'p 
"rD: D•D*4 

438 A(63)aU*.5: A(62) • 8: A(68) • (U/ A(63)-A(63))*.5: GOTO 451 
448 A(6B)•(U/A(63)-A(63) ) * . 5 
458 IF(A(68)•B)+(A(68)•A(62)) THEN 478 
468 A(63)•A(63)+A(68): A(62)=A(6B) : GOTO 448 
478 IF A(1B2)•8 THENA(182) • 5 
488 IF A(1B1)=B THENA(181)•5 
498 FOR J•18l TO 182 
588 IF A(J+4)•1 THEN Q• A(J)+(A(J ) -P ) 
518 IF A(J+4)•1 THEN A(38) aQ/ A(J) 
528 IF A(J+4) <> 1 THEN A(38) • P/ A(J) 
538 IF J • 1B2 THEN A(61)•A(63) 
541 IF J•182 THEN T•U 
551 A(36) • LOG(A(30)) 
561 E• A(36)+(I-D+.5*V*V)*T 
578 EaE/ (V*A(6l)): F•E-V*A(6l) : A(48)•(D*T)*(-l) : Af45)•EXP(A( 
.U)) 
581 
598 
618 
619 
621 
63B 
6411 
6SB 
668 
678 
688 
698 
71lB 
718 . -
:HP 

A(48) • A(45): A(SB) • E 
GOSUB818 
IF A(J+4) • 1 THEN 628 
A(J+2)•A(48)*P*A(52) : GOTO 63B 
A(J+2J • A(48)*Q*A(52) 
A ( 4B) ~ (I*T) * (-1) : A(45) •EXP(A(4il)): A(48) • A(45): A(SB) •F 

GOSUB81B 
A(J+2) • A(J+2)-A(48)*A(J)*A(52) 

IF A(J+4)~1 TH EN A(J+2)•A(J+2)*.8498 
IF IIR1 THEN GOTO 988 
NEXTJ 
CLS : PRINT ~33S,"OPTION EVALUATIONS ON STOC~ SYMBOL ";SS$ 
PRINT @420," ESTIMATED ACTUAL 
PRINT @448,"":: PRIN·r " I 1 VALUE OF";Dl;"DAY, $";A(lll)rA$r 

$" ; : PRINT USING T$;A(11l3);: PRINT" ";: PRINT USING T$ 

720 PRINT" t 2 VALUE OF":D2;"DAY, $";A(182);B$:" • $":: PRINT 
USING T$:A(184);: PRINT" ";: PRINT USING T$;LP 

730 PRINT STRING$(64,131) 
740 X1•HP-A(lll3): X22LP-A(104): 01•INT (191l-((A(183)-X1) / A(l83)*1 
B8)) 

Lutm~ cuttllttut'.S 
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MONEY DOS 

rant. You put up the difference (23 
5/ 8). As long as WCI is above about 
24, you can't lose. Anything above 24 
is net profit. Maximum profit occurs 
at 55 or above. A similar situation ex­
ists in American Express (AXP). 

If you want to buy a stock that has 
listed options, you may be able to arti­
ficially create (so to speak) the stock by 
using options, and in the process, save 
money . Last week Teledyne TDY was 
at 79. The April 80 call and the put 
were selling for 12. I wanted 1,000 
shares of TDY, but rather than put up 
$79,000, I bought 10 April80 calls and 
sold 10 April 80 puts. I have essentially 
all the profit potential and risk of own­
ing the stock. The difference is that I 
put up no money . My $79,000 can be 
earning interest for the next eight 
months (about $6,300) . At expiration, 
if I still want to own the stock, I can ex­
ercise my call option and buy it for 80 
even though it may be at 110 (would 
you believe 130?). If I choose to sell the 
call I must pay capital gains taxes. 
There is no tax if I exercise. 

~FINALLY~ 
Your cassette based TRS-80* 

can handle data files! 

RAMFILE is the answer. It 
will allow you to write 
BASIC programs that will 
efficiently store data in the 
Random Access Memory of 
your computer. You will be 
able to sort and selectively 
retrieve. update and delete 
the data and store it on tape 
for future use. at a speed an(! 
efficiency that you never 
thought possible. RAMFILE 
runs with 16K or large r Level 
II or Model III BASIC. 

RAM FILE and demonstration 
BASIC program on cassette tape and 
manual . $59.95. 

Postage paid in U.S.A. Foreil!n 
o rders include $2.50. Ill . Res1dents 
include 5°/e sales tax. 

Send orders to: 

IJ INDIVIDUAL SYSTEMS INC. 
P.O. BOX 34.3 
Downers Grove. Illinois 60515 

"Trademark of Tandy Corp. 
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751 02•INT(111-((A(114)-X2) / A(114)*181)) 
761 IF01 >1 THEN R$•*OVERVALUED": GOSUB911 ELSE R$•"UNDERVALUED": 

GOSUB911 
771 GG•GG+1: IF02 >8 THEN R$• "0VERVALUED" : GOSUB911 ELSE R$•"UNDE 
RVALUED" : GOSUB911 
781 IFM>3 OR N>3 THEN GOTO 971 
791 IFOP•1 THEN 938 
888 PRINT @975,""1: INPUT "PRESS ENTER TO CONTINUE"1E$: CLS: IPC 
5•2 THEN H•A(181): L• A(112): A•P: GOTO 5181 ELSE 21 
818 A(53)•l/(1+.231642*ABS(A(51))) 
828 A(48)•-A(58)*A(58)/2 : A(45)•EXP(A(41)): A(51)•.398942*A(45 
l 
838 A(55)•1.338127: A(56)•1 . 82126: A(57)•1.78148: A(58)•.35 
6564 
841 A(59)=.319382 
858 A(52)=(((A(55)*A(53)-A(56))*A(53)+A(57))*A(53)-A(58))*A(53 
) 
868 A(52) • A(52)+A(59): A(52) • 1-A(51)*A(53)*A(52) 
871 IF A(51) >~1 THEN891 
881 A(52) • l-A(52) 
891 RETURN 
98lil Q$•INKEY$ : IFQ$• *" THEN 981 ELSE RETURN 
911 IF01 >66 OR 02>66 THEN OP•1 
921 PRINT "OPTION I *1GC1" IS " 1R$1" BY "IABS(01)1"l": 01•02: RE 
TURN 
938 U$•INKEY$: IFU$•"" THEN PRINT @I,"ONE OVERPRICED BY MORE THA 
N 66\." : GOTO 941 ELSE IF CS•2 THEN H•A(111) : L•A(112) 1 A•P : GOT 
0 SUI ELSE 41 
948 PRINT "SOMEBODY THINKS THEY KNOW SOMETHING • • • TAKEOVER?????" 
958 PRINT "SPREAD OPPORTUNITY, OR PERHAPS AN EXCELLENT COVERED W 
RITE???" 
961 PRINT "TO CONTINUE TOUCH AKr "KEY": GOTO 931 
978 IFM>3 THEN M• 3: N•3 : T•M/12: Y$•"1ST" : "'II•1 : GOTO 388 ELSE 
N•3: U•N/12: Y$•"2ND"I II•1: GOTO 388 
988 IF CS• 1 THEN II•8: PRINT @832,"WITH 98 DAYS LEFT THE "1YS1" 
OPTION SHOULD BE WORTH " 1 ELSE 791 

998 IFY$•"1ST" THEN PRINT USING T$1A(ll3) 1 GOTO 791 ELSE PRIN 
T A(184) 1 GOTO 798 
5881REM 

5818 REM 

LINE 5888 TO 5268 CAN BE A STAND ALONE PROGRAM FOR 
EVALUATING OUTRIGHT PURCHASES VS VERTICAL SPREADS 
IN CALLS PROFIT/LOSS WILL LESS FAVORABLE AS 

COMMISSIONS HAVE BEEN OMITTED 

THE CALCULATIONS ASSUME AN EQUAL INVESTMENT IN 
BOTH THE OUTRIGHT AND SPREAD POSITION. IN 
PRACTICE THIS MAY NOT BE POSSIBLE BUT IS SHOWN 
FOR ILLUSTRATIVE PURPOSES. 

5828 CLEAR: CLS 
5838 PRINT "COMPARISON OP OUTRIGHT PURCHASE VS VERTICAL SPREAD" 
5841 PRINT "EG, BUY A 38 CALL AND SELL A 35 
5858 PRINT : INPUT "PRICE OF STOCK IN DECIMAL"1A 
5868 INPUT "PRICE IN DECIMAL OF HIGHER PRICED OPTION"1HP 
5878 INPUT "STRIKING PRICE"1H 
5888 INPUT "PRICE IN DECIMAL OF LOWER PRICED OPTION " 1LP 
5898 INPUT "STRIKING PRICE"1L 
5188 S3•HP-LP 
5111 U•HP-LP : U• HP/U 
5121 CLS: INPUT "WANT PRINT OUT OF OUTRIGHT VS VERTICAL ENTER A 
l"1P0 
5138 CLS: PRINT "PROFIT/ LOSS AT EXPIRATION, STOCK PRICE " 1A1 "INV 
ESTMENT $"1HP•111 : PRINT "THE CALCULATIONS ASSUME AN EQUAL INVES 
'nfENT IN EACH STRATEGY 
5148 IFP0•1 THEN LPRINT "THE CALCULATIONS ASSUME EQUAL DOLLAR I 
NVESTMENT IN EACH,": LPRINT "PROFIT OR LOSS AT EXPIRATION . CURR 
ENT STOCK PRICE " 1A1" INVESTMENT $"1HP*181: LPRINT • . • 
5151 PRINT @129,"AT EXPIRATION OUTRIGHT","SPREAD","l STOCK 
GAIN 
5161 IFP0• 1 THEN LPRINT "AT EXPIRATION OUTRIGHT", "SPREAD" 
,"\ STOCK GAIN 
5171 FOR I • H TO H+11 
5181 J•(I-A) / A*181 
5198 GOSUB5241 
5281 PRINT "$"1I1" PER SHARE "1INT(0*181) ,INT(P*U*118) ,INT(J) 

5218 IFP0•1 THEN LPRINT "$" 1I1" PER SHARE "1INT(0*188) ,INT(P 
*U*lii),INT(J) 
5228 NEXT 
5231 INPUT "GO BACK TO MAIN PROGRAM• 1 ANOTHER VERTICAL SPREAD• 2" 
1V1 IFV•1 THEN 48 ELSE 5828 
5241 O•Q-HP 
5258 IFI <L+1 THEN P•Q-S3 
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Now you can run WordStar. SuperCalc. 
SpeiiGuard. Mai/Merge and other CP/M 
based software on your TRS-80 Modell//. 

And walk awayw1th 1ncred1b/e savings. 
Memory Merchant's new Shuffleboard 

Ill IS the first and only 64K CP/M 22 
system available for your Model Ill. 

SOPHimCATED DESIGN 
The Shuffleboard Ill's advanced design 

includes 16K of RAM. giving your Model 
Ill the power of full 64K CP/M 22. with­
out interference of the ROM or the 
video memory 

COMPLETE CP/M SYSTEM 
The Shuffleboard Ill IS not a kit. nor a 
skeleton. 'rou will receive a top quality. 
high performance system that IS sh1pped 
to you completely assembled. burned-ln. 

tested and 1nsured with one of the 
industry's best warranties. 

EASY INSTAU.AnoN & USE 
Illustrated step-by-step instructionS 

insure fail-safe installation and reliable 
operation. No permanent modifications. 
cut traces or soldenng IS required. 

The Shuffleboard Ill easily plugs into 
two existing sockets mside your Modell//. 
Simple keyboard commands switch 
between CP/M and normal TRS-80 
operation. 

NO RISK miAl. 
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 1t 
(1ntaa) for any reason with1n 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 offenng the Shuffleboard Ill with CP/M 
22 at an introductory pnce of only S299. 

1 YEAR UMrTED WARRANTY 
The Shuffleboard Ill's reliability. through 

quality controlled production and proven 
performance. has enabled us to offer 
a full I year limited warranty 

HOWTOORDER 
Please send check. money order. VISA 

or MASTERCHARGE (add ICA II) With 
your order. Sorry. no C.OD:S. Specify 
quantity desired. Shipping and handling 
charge is S5 00 per board ( S9 00 outside 
USA & Canada)~ California residents 
add 6% or 6 11:>% Sales Tax INhere applicable. 
Credit card purchases may be telephoned 
to (415) 483-1008. Order Today! 

OEM and DEALER inquines invited . 
• ,.,, Mali ~rs ro Canada & "" otlll'r counrnt'S 

filln• mczmorv 
iiJiiiJ marchant 
14666 Doolittle Dr., San Leandro.CA 94577 

Telephone (415) 483-1008 .... . 6, 

lr.t<lt"<!Wk\ Shulll..OO., /l1 111/ Mtmory M<'<CI""'t IRS A() MO<ll"l Ill / /;t'Xly COI'r>O<·"•O<l MMMtrgt \MO<<ISI,,/ MKroPro. ~rC~'c/Sorc•n Sp<'IIG<» <O/ ISA Inc CI'YM l l!D"]<t.>l Peo,tw< .. 
Phct'"\. rrr~ .«"ld ~"'''_ JtJC arK)f~ ..tr r ~~~ to th ...... -v \VllnOut rxx1ct 
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5261 Q-Q+11 RE'l'URN 
8111 REM 
DATA STATEIIEM'l'S CONTAIN NUJlBERS WHICH CORRESPOND TO THE 
VOLATILITY Or THE STOa. TRESE DO NOT REMAIN CONSTANT 
POR ALL STOaS AS SOME INCREASE OR DECREASE WITS TIME 
BBNCE, THE NUJlBERS IWST BB UPDATED OCCASIONALLY 
8111 DATA AKP,45,ASA,S1,ABT,41,AND,SS,ABT,35,APD,32,ALD,38,AB,37 
,AA, 31,AMX,52,Ak8,58,ABC,51,AKB,35,ABC,34,AC,35,ACY,35,AEP,S,AXP 
,28,ABP,31,ASS,35,AKI,51,T,9,AMP,31,AAC,S5 
8121 DATA BUD,42,APA,61,ADI,41,AS,35,AR,45,ASB,37,ARC,34,AUD,42, 
AV,34,AVT,41,AVP,32 
8131 DATA Bl0,35,BDW,53,BLY,SI,BAC,25,BCR,38,BOL,35,BAX,2B,BRY,2 
3,BDX,28,BS,33 
8141 DATA BDl,31,BBL,31,BA,3S,BCC,32 , BRY,27,BPI,35,BC,38,BY,35,B 
NI,33,BCB,29,CBS,28 
8151 DATA CI,28,CSX,29,CCB,28,CAT,27,CI,28,CEA,47,CBA,31,CBR,61, 
CKB,29,CBU,32,CKI,35 
8161 DATA PNC,32,CS,41,CRV,33,CLX,31,CGP,57,l0,26,CL,27,COT,35,C 
SP,33,CBU,58,CW£,5,CQ,32,CKY,37,CSC,51,CVN,51,ED,S,CTC,5,CDA,35, 
CBB,31,GLW,29,CYR,SI,IB,32 
8171 DATA Dli , S,DGN,47,DP'l,SI,DPC,49,DB,28,DB,2B,DAL,31,DEN,34,D 
IA,33,DB0,34,DBC,32,DIS,29,DGS,47,DGI,47,DOW,31,DI,32,DD,29,DUl, 
5 
8181 DATA EGG,32,ESY,45,BPU,39,El,27,£Cl,29,BLG,33,BDS , 34,EMR,26 
,EC,38,ENS,32,BSM,31,XON,25 
8191 DATA PDX,47,PCP,44,PLB,42,PGN,57,rLR,35,P,31,PWC,45,PTX,42, 
PQA,41 
8111 DATA GAP,42,GCA,SS,GTB,23,GA0,43,GD,43,GB,24,GP,23,GRL,38,G 
M,27,GPC,28,GX,49,GP,31,GET,33,GS,27,GLM,49,GT,27,GLD,31,GRA,2B, 
GWP,4S,G,29,GW,31,G0,31 
8111 DATA BAL,32,RRS,33,BPC,32,BBL,29,BWP,29,BLT,35,8IT,31,BIA,4 
1,HN,49,BON,31,BCA,33,BI,27,BNG,31,BT,35,BOM,43,BPB,47 
8121 DATA INI,29,IBM,26,IPP,31,HR,38,IGL,29,IP,31,ITT,26,JNJ,25, 
JOY,32,lM,31,lAB,43,1MG,33,lPB~ SS,L'lV,SI,LSI,34,LVI,32,LMl,44,LL 
T,28,LIT,34,LX,S4,LOR,35,LLX,33,LPX,35 
8131 DATA MAI,46,MCA,31,MCI,31,MAN,34,MCA,33,MHS,33,ML,31,MlY,47 
,MAT,49,MDB,36,MCD,28,MD,36,MDT,36,MRl,27,M£R,36,MSA,SI,MSU,S,KK 
M,26,JUID,48 
8141 DATA MOB,31,MOS,53,MTC,29,JPM,26,MOT,32,MUR,47,NCR,33,NL,35 
,NLT,42,DR,28,NKB,44,NSR,45,NOM,41,NEII,42,NBL,45,NSC,29,NOC,43,N 
WA,35 , NNT,31,NSI,28,NV0,49 
8151 DATA 0Al,5S,OXY,33,0DR,43,ocr,31,0I,29,PPG,31,PDN,49,PlD,45 
,PC,48,JCP,31,PIL,41,PBP,28,PlN,36,PT0,33,PPB,28,PD,42 
8161 DATA PSB,43,M0,27,P,33,PBI,31,PC0,35,PPP,41,PRD,41,PRM,S7,P 
G,25 
8171 DATA RCA,31,RAL,27,RYC,34,RTN,32,RB,48,RTA,S8,RBV,31,RJR,25 
,RLM,31,ROl,33,RM,52,RDC,48,RD,26,RDR,35 
8181 DATA SAB,44,SA,25,SPP,31,SGP,29,SLB,31,SPA,37,SPP,32,SRL,33 
,S,27,SBD,SI,S00,33,SGN,35,SRP,45,SlY,35,SII,35,SlB,29,SNE,34 
8191 DATA SO,S,SX,32,SR0,58,LUV,43,SY,29,SQB,31,SD,31,SN,31,SOH, 
3S,S'lY,32,STl,52,SBl,35,SUN,33,SOC,39,SYS,32,SYN,33 
8211 DATA TIB,63,TRW,28,TAN,41,T£l,32,'lDY,35,TGT,29,TSO,SI,TX,27 
,TXN,31,TBI,58,TBI,58,TX0,34,TDW,53,TGR,45,TL,31,TOS,55,TOY,48 
8211 DATA TW,48,TA,28,TIC,31,TY,25,TYM,49 
8221 DATA UAL,43,Ul,26,UCL,33,UNP,33,U,51,UB,48,X,31,UTX,31,UPJ, 
29,VLO,Sl,VIA,39,VBL,8 
8231 DATA WNT,33,JWC,31,WAN,51,WCI,34,WLA,27,WEN,48,WSN,47,WU,33 
,WX,31,WY,32,WlR,44,WMB,35,NMS,53,1,31,XRX,28,10S,49,1E,S1 
8241 DATA END,II 
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SIMSIM, INC. 
21 4 North Wain St .. Natick. Massachutetu 01760 U.S .... . 
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(52)CONT~L DATA 
Quality Lt!Qder in Flexible Disks 

Limited hriod Offer: 12 Disks/Pack 
S~" SS/SD ... . . . . ..... . ....... . . 
SYl'' SS/DD .... .. . . .. . .. . ..... .. . 
8" SS/DD .. . ...... ..... ...... . . 
8" SS/DD ... . .. .. ..... .. . . . . . . . 

.-301 

$21.SO 
$28.00 
S28.SO 
S34.SO 
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1-8~343-4090 In Massachusetts : Call collect (617) 6SS-641S 
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TDY goes on my books at 80 with a 
purchase date the same as the exercise 
date. If TDY declines below 80 (a 
ghastly thought), I am obliged to buy 
the stock at 80, but I was going to do 
that in the first place. In any case I'Ll be. 
many thousands ahead by using the 
above strategy . Such put / call combi­
nations are available on most option­
able stocks . 

"The key is knowing 
which options will 

outperform the market 
and which will be 

the laggards. 
I use a complicated 
system that ranks 

all options from one 
to five." 

There is one advanced strategy that 
has profited handsomely for five years 
and, you will find this hard to believe, 
it doesn' t matter if the market goes up 
or down! Buy $10,000 worth of op­
tions on a group of stocks that are like­
ly to outperform the averages and con­
currently sell $10,000 worth of options 
on a group that is likely to underper­
form the market. If the market rises, 
the options you bought will rise faster 
than the options you sold. Should the 
market decline, all the options will 
probably expire worthless. By using 
the same strategy with puts, you can 
profit regardless of market direction. 

This strategy is most useful if you 
have marginable securities in your ac­
count to meet the margin requirements 
for the naked options. The key is 
knowing which options will outper­
form the market and which will be the 
laggards. I use a complicated system 
that ranks all options from one to five . 
For five years it has not had a losing 
quarter. The options ranked one have 
always vastly outperformed those 
ranked five. The computations are up­
dated weekly. If you want a printout, 
send an S.A.S.E. to MONEYDOS. 

I have not covered all the strategies 
in trading options, but I hope you find 
MONEYDOS helpful. If you have sug­
gestions for future columns write to me 
c/ o 80 Micro. • 



.. CHROMAtrs assembled & tested •1a 

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 with envy ­
or any other color of your choice - and all this on your own TRs-ao· 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 W> 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 immedl· 
ately. 

South Shore Computer Concepts, Inc. 
i-..--·-----------·-----·------------------------------------.-.-------··---------~---------------·--·-·--··-·······-··-·············-------' 

Please send 

CHROMAtrs KIT ..... ......... . '99 
CHROMAtrs assembled & tested . '169 

~ TRS-80' MOD 1 cable .......... ' 12 
• TRS-80 ' ts a product of Tandy Corp. 

r- TRS$)' MOD3cable.. '14 
Modulator with cables & switch box . ' 25 

Sub Total 
N.Y.S. residents sales tax 7 ' . % .. 

Check one: 
Cllec:l< or M 0 enclOMd 

Handling & shipping .... . 
Total amount order ............. . 

s5 Name (Punl 

Address 
Col)' S1a1e Zop 

South Shore Computer Concepts, Inc. • 1590 Broadway, Hewlett, N.Y. 11557 • Phone Orders Taken (516) 569-4390 , 11 1 



JUST ANOTHER 
Says who? Says ANSI. 
Specifically, subcommittee X3B8 of the American 

National Standards Institute (ANSI) says so. The fact 
is all ElephantTM 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 Livennore 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-<:aliber 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 flexible 
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 fonnidable 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. 

D 
For a free poster-size portrait of our powerful pachydenn, please write us. .- m 

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 
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!Jf<fjBENEATH the KEYBOARD by Paul Wiener 

This month 's "Notes from Beneath 
the Keyboard" is special. Kim Watt 

once told me what a luxury it was to 
work with Vernon Hester. He said you 
didn 't need a disassembler with Vernon 
around, because Vernon could read a 
page of op-codes as easily as mnemonics. 
He also said, "Vernon Hester is the L___.:....._ _ _ __ --=\ 

king of TRS-80 disk 110 . I know some 
people have attributed that honor to 
me, but Vernon's the real one." 

If you use any of Vernon Hester's 
software, you probably share my belief 
that Vernon is one of the grandmasters 
of TRS-80 disk 110. This month, I'm 
broadcasting the voice of the master. I 
think you ' ll agree that Vernon's pro­
gramming perspicacity rivals his teach­
ing talent. Vernon will tell us a hitherto 
unpublished method of disk 110. At 
first glance, the technique might seem 
similar to other one-byte 110 tech­
niques. However, Vernon's offering is 
unique because it uses ROM calls to 
eliminate the greatest stumbling block 
to compatibility with a variety of DOSes. 

Vernon: A lot of people have learned 
how to read and write sectors from disk. 
There has been a problem writing the 
last sector, or end-of-file (EOF) byte. 

That gets tricky when you're working 
with a multitude of DOSes. What no 
one has detailed is exactly how one who 
doesn ' t want to get too involved in a 
DOS can write a simple routine that will 
correctly write a file, byte for byte, from 
RAM to disk, or read a file from disk to 
RAM, with the proper end of file, and 
with the proper end byte. 

Those calls are available in the ROM. 
If you make those calls in the ROM, the 
particular DOS being used will do its 
own end-of-file and next-byte manipula­
tion, and correctly write the proper end 
of file and end-of-file byte. 
Paul: When you talk about end of file, 
and end-of-file byte, you're referring to 
potential compatibility problems be­
cause of the way in which different 
DOSes handle those things, right? 
Vernon: Right. 
Paul: Now, are those the major or only 
incompatibility problems? If someone's 
application program has disk 1/ 0 and 
those two things come out right, is it 
fairly certain everything else will? 
Vernon: Yes. What a lot of people have 
probably confused a one-byte read or a 
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one-byte write with is a logical record 
length of one. The programmer still has 
control over what his logical record 
length is. Unless you have a specific 
need, such as random files from Basic, I 
don ' t see why you shouldn' t have a logi­
cal record length of (256(?)). But other 
than that, most programs work on a 
logical record length of 256. 
Paul: Does a logical record length of 
256 ensure that a 256-byte buffer is 
filled before a sector is actually flushed 
to disk? 
Vernon: Yes. 
Paul: So that keeps things relatively 
quick. 
Vernon: Yes. 
Paul: Some people are concerned that 
this type of byte 110 is slow. You said 
once before that it does use system­
verify automatically, so writes can take 
a little longer. But otherwise, it's about 
the same as any technique that writes a 
sector at a time. Is that correct? 
Vernon: Yes. It depends on what you're 
trying to read or write. If you're trying 
to read or write a file that tits in RAM, 
it's not going to take much time. Espe­
cially reading it, because it only reads 
and writes full sectors; it doesn't read or 
write partial sectors. 

In other words, the way DOSes 
work, you can only read in a sector. 
What DOS does, in a one-byte read, is 
to read an entire sector the first time it 
accesses that sector. The accumulator 
will contain the sector's first byte. Then, 

if you call the one-byte read again, it 
doesn't read the sector again, it posi­
tions the buffer pointer one byte up. 
Once that sector is finished being read 
in, DOS will read another sector. 
Paul: That's done automatically with the 
same ROM call. When you do the call, 
you don't have to know if the buffer 
pointer is in the middle of a sector or the 
end of a sector. You do it the same way? 

Vernon: You do it the same way. The 
DOS handles it. Every time you read a 
byte, although the accumulator con­
tains that byte, it also contains a zero­
flag condition. If the zero flag is not set 
by a read, you jump to a little routine I 
call End of File. If the accumulator con­
tains a 1 C hex, it's read in everything 
and you are at the end of file; otherwise, 
you have an error. 

What you do is call the one-byte read. 
You jump-relative if the byte read is 
nonzero to your get-error routine. Oth­
erwise, you move the byte in the accu­
mulator to wherever in memory you're 
reading. For example, I point the HL 
register at the memory I want to read. 
Then I load the target of the HL register 
(the location where the HL is pointing) 
from the accumulator, increment the 
HL, and jump right back to the one­
byte read routine. When I end up with 
an error, I compare with IC hex. If you 
have a I C hex, you have read in what 
you want to read in. Otherwise you can 
set bit 6 and jump to 4409 hex. That's a 
DOS error-handling routine. The only 
reason you set bit 6 is so you won ' t see 
DOS ERROR = error number. 
Paul: Do you get the DOS error mes­
sage at all then? 
Vernon: If you jump to 4409 you will. 
Paul: With bit 6 set you get an error 
message but not the error number? 
Vernon: Right. If you don't have bit 6 
set, you'll get DOS ERROR= 24. Most 
DOSes, when you're in the DOS ready 
mode and you input an illegal or bad 
file name before it jumps to 4409, will 
set bit 6. To set bit 6 I do an OR 40H. 
It's a little faster. 

I've written a routine that will both 
read and write a user program, text, or 
whatever. 

At line 14<XXl you have a label called 
Start: Define label FBUF plus 20H. ll 's 
the first byte to write. Model Ill 
TRSDOS has a 50-decimal-byte DCB. In 



R Practkal and Educational Gift-­
The RPL*PLUS/80 

All you get when you buy some software systems is 
a thin manual and a handshake for good luck. 
STSC's APL• PLUS/ 80 System is different. We give 
you a set of documentation that's so complete you 
won't need to read another thing to develop and 
run solutions on your TRS-80~ Model Ill. 

We know that our APL• PLUS/ 80 System can improve 
your productivity-if you know how to use its power. We start 
you off with a beginner's operation guide. if you 're new to APL 
and to the TRS-80, and a beginner 's tutorial. if you're familiar 
with the TRS-80 but not with the language. Then we include 
the most widely used APL textbook, so that once you get a 
taste for APL. you can study it in detail. 

Challenge to BASIC 
Build a data f ile with 1.5 records of 21 random numbers between I and 
100 chosen without dupl icates ( in a record) and arranged in tables 
with 3 rows and 7 columns. Write a subroutine that reads a specified 
record and 1>r ints the table w ith row and <·olumn totals in fields 6 
columns wide. Here is an APL solution: 

V RANCIOHTABC.~S ; I 
[ 1 J 'RTABLES' 0/'CREAT!: 10 0 !•! 
[ ? ] L; l 3 7o2l?! OOI [JFAPPE,VD !0 0 • 1! 5H • !'l loL 

v 
V SIIOWTABLE N;/1 

[ ! ] '!6' ll/':'IT V, [ ll• / [ !]Ho-,V,• /,'foflPRt'AD ! O,N 

RANDOHTABLES 0 SHOIITABL/; 1 2 
89 1 • 5 30 8• 50 : oo 399 
5? 8 93 13 99 •o 77 382 ,. 69 29 96 3 •• 68 3?3 

! 55 78 ! 67 !39 !86 13• ?•5 1104 

Here's your complete documentation package: 
. Introduct ion to the APL*PLUS/ 80 System. 
· Product Overview: APL * PLUS Systems. 
· APL * PLUS/80 Computer 0 p€ration User's Guide. 
· APL is Easy.' 
· APL: An Interactive Approach, Leonard Gilman and Allen J. 

Rose ( Wiley, 1974). 
· APL * PLUS/80 Formatting User's Guide. 
· APL * PLUS/80 Shared Files User's Guide. 
· APL * PLUS/80 Programmer's Reference Manual. 
· Two APL•PLUS/ 80 Reference Cards. 

We don't want to scare you away with our extensive docu­
mentation. You don't need to read all the manuals to write 

useful applications in APL, because APL is easy. APL is also 
fun and we're sure that when you know a l ittle APL. you'll 
want to know a whole lot more-and that's why we're giving 
you the most complete set of documentation on the market. 

If you'd like to use APL on your TRS-80 Model III to develop 
and deliver solutions faster and better for yourself or for your 
clients. send for the APL * PLUSt80 Applicat ion Development 
System. Mail in the coupon with your payment and we'll send 
you everything you need to run APL on your TRS-80 r ight 
away. It you'd l ike more detail s. check the box on th~ co_upon 
and we'll send you our free information package whtch Ill­

eludes a detailed explanation of the Challenge to BASIC. 
We're STSC. Inc., the leading supplier of APL software and 

services in the United States. Our APL• PLUS systems have 
been serving the business and professional world for more 
than 12 years. 

APL*PLUS 80 runs underTRSDOS' 1.3orLD0S' 5.1 ona48K 
RAM TRS-80 Model Ill with two disk drives. The APL *PLUS 80 System 
comes with a custom APL-<:haracter ROM and a self-adhesive key­
board label set to convert your TRS-80 to the APL character set. 

Attn: APL* PLUS/ 80 Distribution 
STSC, Inc., 2115 East Jefferson Street 
Rockville, Maryland 20852 (301) 984-5000 (orders only) 

Yes, send me the APL * PUJS/ 80 System, postpaid. 
0 My check for $295 is enclosed. "Add sales tax where applicable. 
0 Charge my MasterCard Account " 

Bank" 
0 Charge my VISA Account 11 ~ _ -~ _________ _ 

Expiration date:. _ _- - -
•state sales tax applicable in MD (5%). Fl. (4%), and CT (7],7%). 

rd like to know more about the APL*PLUS/ 80 System. 
0 Send me your free information package. 

Name 

Address 

City 

Phone( 

___ --~State ____ Zip ___ _ 

) 

APL * PLUS is a service mark and trademark of STSC. Inc .. registered in the Unite-d States Patent a1xl Trademark Oflice. 80-1 282 

'ffi.S-80 and TRSOOS are registered t r~marks of Tandy Corpoo-at ion. LDOS is a registered trademark of Logical Systems Corporation. 
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~BENEATH the KEYBOARD 

that case you define that FBUF plus 32H. 
Paul: So. if you're not pressed to save a 
few b)1es and you're not sure what 
DOS is going to be used, you can allow 
for a 50-b}1e OCB buffer and preserve 
all-around compatibility, right? 
Vernon: Right. At line 17000, we define 
the label Mode. Mode will tell you 
whether you want to read or write. 
When you enter this program, you 
jump to or call the label Disk. Before 
you do that, Mode must contain the 
proper value to specify a read or write. 
A few other locations must be correctly 
loaded as well. Start and Finish (lines 
14000 and 15000) must be loaded for a 
wTite, and Where (line 16000) must be 
loaded for a read. The name of the file 
to read or write must be set up in memo­
ry. I'll get to all that as we follow the 
program !low. 

Line 18(XX) defines your 1/0 buffer. I 
arbitrarily used 5300H as one page 
above the file OCB buffer (the label 
FBUF, line 1300J). 

At line 19(00, I set the origin up. You 
have plenty of room here. The label I 
have is Disk. Load DE with FBUF. 
That points OE at the DCB. Then we 
call FILK. That checks for a valid file 
name. 
Paul: Docs the user have the file name 
in a buffer when this routine starts? 
Vernon: The tile name can be anywhere 
in memory when he enters the routine. 
The HL had to be pointing at the file 
name's first character. The file name 
has to be terminated by 03 or ODH. If 
HL contains 6000H, the name should 
be there (at 6000H) terminated by 03 or 
ODH. 
Paul: And that's what's getting checked 
when you call FILK? 
Vernon: Right. In other words, if HL is 
pointing to 1234567, that's an invalid 
file name. There would be a nonzero 
condition on return from FILK. 

The next instruction is jump-relative 
on nonzero to BADNAM. The com­
ment there is "nonzero if bad name." 

The next instruction is load HL with 
the 1/0 buffer. That's where to read or 
write sectors from or to. I set that to 
5300H. 

Line 24000 is load B with zero. That 
sets a logical record length (LRL) of 256. 
Paul: What do you use for logical rec­
ord lengths other than 256? 
Vernon: Whatever you want to use. 
Load B with 24 and you'll have a logical 
record length of 24. 
Paul: And loading B with one would 
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give you a logical record length of one? 
Vernon: Yes. 

you're going to write a file, so we call 
!NIT. That will initialize a (new) file, or 
overwrite an existing one (with the same 
file name). This is what the HL is origi­
nally pointing to-this text (file name). 
You can have whatever valid file name 
you want. You can have file name. 
slash, extension, decimal point, pass­
word, colon, and drive number if you 
wish. And if you don't have a drive 
number, it's going to search for the 
nonwrite-protected disks, starting at 
drive zero. 

Paul: And 255 would be 255? 
Vernon: Right. lllere's a gotcha on 
LRLs other than 256, though. 
Paul: What's that? 
Vunon: You need two buffers. 
Paul: Maybe for simplicity, you should 
keep it as 256 then. 
Vernon: Okay. Load A with the con­
tents of Mode to determine if you're go­
ing to read or write. If it's a zero, you 
want to write. If it's a nonzero, you 
want to read. The way you check that is 
with the next instruction at 26000 and 
2700): Or A. Jump-relative to RDISK if 
A is nonzero. 

The next instruction (at line 30000) is 
"jump-relative to UERR if nonzero." 
That occurs if there is an error. 

If you get to line 28(XX), you know 
The next instruction is load HL with 

the contents of Start. That's the first 

IIIII JIIWD 
I Ill 11111 ROMRD OEPL llH 1 ROll INPUT ONE BYTE 

12111 :PROf! DEVICE 
1118 I 311 I RCJIIIWT D!PL lBH 1 ROM OUTPUT ON£ BYTE ..... :'1'0 DEVICE 
412D ISIII DOS DEPL U2DH 1 ENTRY '1'0 'DOS READY' 
4419 16111 ERROR DEFL 4419H J ERROR I NTERPRETER 

11111 1A CONTAINS ERROR CODE 
441C 181118 FILl DEf'L UlC!I JMOVE PILE FROM @ (HL) '1'0 

891111 J~ ( DE) , CHECK FOR VALIDITY 
44211 11188 INIT DEFL 4421H IINITIALIZE F I LES PEC 
4424 11111 OPEN DEFL 4424!1 rOPEN EXISTING FI LESPEC 
44 28 12111 CWSE DEFL 4428H rCLOS£ FILE 
52U 13111 FBUF DEFL 5211!1 r f'ILE OCB 
5232 14111 START DEFL f'BUF +32H ;F IRST BYTE '1'0 WRITE 
5234 1!>111 FINISH DEPL START+2 ; LAST BYTE '1'0 WRITE 
5236 16111 WHERE DBFL PINISH+2 1 WIIERE '1'0 READ INTO 
!>238 11111 IIODE OEPL IIHER£+2 r!IOif-ZERO • READ 
5311 18111 JOBUP DEFL 5311H ;SECTOR BUFFER 
523t 19111 OltC IIODE+l 
5239 111152 21111 DISI. LD DE,PBUP ; PUT DE @ OCB 
523C CDlCU 21111 CALL FILIC ;CHECI. !'OR VALID FILEN~E 
523P 2121 22111 JR NZ,BADII~ r!IOif-ZERO IF BAD MilliE 
5241 211153 23111 LD HL, I08UF ;WHERE '1'0 READ/ WRITE SEC'I'ORS 

5244 lUI 24111 LD B,l rLRL•2S6 
5246 3A3852 25111 LD II, (IIODE) ;IIHIIT TYPE 
5249 111 26111 OR II 
52411 2123 27111 JR lti,RDISK ;IIOif-IERO • READ 
524C CD2144 21111 CALL I NIT JINIT FILE 

2,.11 ;OVERWRITE lP EXISTING 
52U 2119 31111 JR IIZ , UEIIR riP NON-ZERO SHOW ERROR 
5 251 2A3252 31111 LD HL, (STAIIT) 1f'IRST BYTE '1'0 WRITE 
5254 BD4BHS2 32111 LD BC, (FINISH) 1 LAST BYTE '1'0 WRITE 
5258 7 E 33111 MORE LD A, (HL) 1GET BYTE 
5259 CDlllll Hill CALL RQIIIWT JPUT IT INTO BUFFER 

JSIU JDOS WI LL WRITE SECTOR 
361111 JTO DISK WHEN FULL. 

525C 281C 37111 JR NZ,UERR ;Ir NON-ZERO SHOW ERROR 
525E 1!:5 38111 PUSH HL 7SAVE POSI TION 
5251' ED42 391188 SBC HL ,BC 1 ARE W! DONE? 
5261 £1 41111 POP HL rRESTORE POSITION 
5262 23 41111 INC HL riNCREM&IIT ONE POSITION 

42111 1 INC HL DOES NOT E!'FECT 
43111 ; • 1 • FLACH 

5263 21r3 44111 Jll NZ,IIORE JIP NON-ZERO MORE TO WRITE 
5 265 C328U 45111 JP CLOSE ;CLOSE PILE 
5268 JEll 46111 BADIIIIII LD A,llH 1138 • IKPROP£11 PILE NAME 
526A F641 47111 UERR OR UH ;MASK TO PROHIBIT 

48111 J 'DOS ERROR • XX' 
526C Cli9U 49111 JP EIUlOR 1 GET EIIJlOR MESSAGE 
526P CD24U 51111 RDISI. CALL OPEN 10PEII !XISTlMG PILE 
5272 21P6 51111 Jll ICI,UERR JII' NON-ZERO SHOW ERROR 
5274 2A3652 52111 LD HL, (WHERE) J GET PLACE '1'0 PUT IT 
5277 C01311 53111 CDISII: CIILL JOIIRD ;GET BYTE 
52 711 2114 54111 JR NI , EOF J IF !liD OR ERROR • NON-ZERO 
527C 11 55111 LD (HL) ,A 1 PUT 'nt E BYTE 

56111 rWHER£ YOU WIIIIT IT 
527D 23 57111 INC HL IIIICREit!lft" POS ITIOII 
5271 18F1 58111 JR CDISI. !GET IIOR£ 
5281 FElC 59111 EOI' CP lCH 1II' lCH IIIITURIIL ror 
5 282 C8 61111 RET z :GO NOME IF OK 
5283 1815 61111 JR UERR JSHOW ERROR 
5 239 62111 END DIU 

ProgrDm Listing 



byte you want to write to. Start contains 
the address of the first byte to which 
you want to write. 

The instruction at 32CXX> loads the BC 
register with the contents of Finish. 
That's the last byte you want to write. 

Now you have a label. Thi label is 
More, and it's "load A with the con­
tent of H L." The comment there is 
"Get the byte." 

The next instruction is call ROMWT 
(ROM Write). That puts it in the buffer. 

The next instruction (line 37<XX>) is 
"jump-relative to UERR if nonzero." 
If something went wrong, you go to the 
error-handling routine. 

Next you push HL to save the posi­
tion to which you just wrote. Then at 
line 39<XX>, subtract-with-carry the HL 
from BC. 
Paul: To ee how much you have left? 
Vernon: Right-well if it' zero or not. 
Then you POP the HL to restore the 
pointer. Then increment the HL to posi­
tion it at the next byte. Now remember, 
this increment HL does not affect the 
flags at all. If I'd increment H or incre­
ment L it would affect the flags. But in-
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crementing a fulll6-bit register does not. 
At line 44(XX), jump-relative if non­

zero to More. The zero flag is still in the 
state it was left by the subtract-with­
carry in line 39<XX>. So you'll go through 
this routine until the HL reaches the 
BC, or in other words, until I have writ­
ten the last byte to write. And after that 
you jump to close. 
Paul: Let's see if I understand this. The 
user doesn't even have to break the data 
up into 256-byte chunks. It automati­
cally gets transferred to the output buf­
fer 256 bytes at a time? 
Vernon: 1 think it gets transferred to the 
110 buffer one byte at a time. 
Paul: It gets flushed to disk and then the 
pointer gets reinitializcd to the begin­
ning of the 1/0 buffer? 
Vernon: Right. 
Paul: The user doesn't have to worry 
about any of that. 
Vernon: Not at all. 

Next (line 46000) you have the label 
BADNAM (Bad Name). Load A with 
13H. The comment there is '' 13H indi­
cate an improper or illegal file name." 

The next label is UERR. The instruc-

tion is OR 40H. That 's so you won ' t 
have this DOS ERROR = x.x.x me age. 
Paul: That's the bit 6 thing. 
Vernon: It's the same as cuing bit 6, 
right. The next instruction i Jump to Er­
ror , which will assemble as Jump4409H. 

Now, if you want to incorporate the 
routine into your own program in tead 
of ORing with 40H , you OR wit h COH. 
Then, whatever you've wrillen can 
make a call to this routine. When it 
jumps to Error, it will display the error 
message and return. But if you OR with 
only 40H (you don't have bit 7 set), it 
will jump to 4020 and you'll be back at 
DOS Ready. That is internal in DOS's 
error-handling overlay. 
Paul: ORing COH sets bit 7? 
Vernon: Ye , and bit 6. If you want 10 

see DOS ERROR = xxx and till return 
to the calling routine. you can OR SOH. 
That ' the end of the error-handling 
routine. 

Now you go back 10 the label RDISK 
at line 5<XX>O. This time you're going to 
read from disk. Now before you got 
here from above, you've already called 
FILK, which has positioned the file 
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~BENEATH the KEYBOARD 

name from the target of the HL to the 
DCB pointed at by the DE. You've al­
ready set the logical record length to 256 
by loading B with zero. Then you 
checked the mode. The mode was non­
zero, so you jumped down to this label 
RDISK. What you do there is to call 
Open. 

If you're going to read a file, it has to 
already exist. So unlike INIT, Open 
won't create a new file for you. But it 
will find an old one with the given file 
name. The next instruction is "jump if 
nonzero to UERR." That means there's 
an error. Either the file doesn ' t exist, or 

EOF: Compare ICH. The comment is 
" IF IC H Then Natural End of File." 
Then return if zero-go home if okay. 
Otherwise, jump-relative to UERR, the 
error-handling routine. That's it. 

Now let's talk about the program a 
bit. There are four labels that are very 
important to this program. I've estab­
lished them at particular points, but 
they don't have to be there. They are 
Start, Finish, Where, and Mode. They 
are consecutive labels. 

The user, if he wants to write some­
thing, has to know where he wants to 

something went wrong. The next in- 1=================1 
struction is Load HL with the contents 
of Where. That gives the place to store 
the data that is read in. 

The next label, at line 53000, ts 
GDISK. The instruction is Call 
ROMRD. That gets a byte. The first 
time the program encounters this in­
struction, it will do two things: It will 
read in a sector to the 110 buffer, and it 
will put into the accumulator the first 

ft Vernon Hester is 
the king of 

TRS-80 disk 110. '' 

byte of the data read into the buffer. On 1-----------------t 
subsequent calls, it will put into the ac­
cumulator the next byte on queue in the 
buffer. 

The next instruction is "jump-rela­
tive if nonzero to EOF. " Nonzero can 
mean two things. It either means you 
read in everything, or you had an error. 
If you don't encounter a nonzero condi­
tion, you fall through to line 55000 
where you load the memory location 
pointed to by HL with A. That puts the 
byte into your designated read-in area. 
Then you increment HL and jump-rela­
tive back to GDISK. It keeps going 
through this loop until an error occurs 
or the EOF is reached. 

At line 59000, you have the label 

start writing it from, and where he wants 
to finish writing it from. He must put a 
value in Start, which is a 16-bit word. 
For example, Start can contain <XXX> 
and Finish can contain 2FFFH. Then 
we would write the ROM out to a disk 
file, provided Mode contains a zero . 

If, on the other hand, you want to 
read a disk file into RAM, you have to 
establish the Where address of where 
you want to start reading it into. This 
routine doesn't check for TOPMEM 
(HIGH$) or anything like that. You can 
do that another way . But, if you want to 
start reading something into 6CXX>H, 
you'd put 6CXX>H into the contents of 

SOFTWARE YOU CAN BET ONI 

~DS ~TOUTJ i~AWS 
A love u rd stuo provr., 50 ru lrStoc 
you'l •- you'rtiXJng "' pralos­
You decode whO's DluHonglnd who hu 
the urds Your Olli)OJltftts te1rn 
your style lnd that of the Olhe•s and 
modrly theor betMO stralf9!e$ IS 
the 9""'1 orocteds You un define tht 
O~fS Cf\af~ttftShCS to ~ICh lhOSe 
o1 your Frocuy nognt polcer CfljO or ttl your 
comoutlf oelrne them r¥!00mly 

Only 115.00 

A vutly ""~""""' ..,..,., oltllt 
orogonoo TOUT horse r~oet flln<IQ­
Now. tllOUSinds o1 r~oees 111 somu· 
,_ rn seconds to QIYI you t i!Ch 
hOlst's p<-hty o1 wrnntng ilnd 
ldtnttly ovtf~ Horses 111 
scr"""' uSing r.ctors OtriYid from 
41 n OQetJIIOns rtSNrch sh;Oy '"'' 
ll.lndou- outpertorms ori)Qfams 
and u lcutators se!kng tor much mort 

0n1y s1t.oo 

f n.s rS lftt DC)ker pQ~JI'IQ Dfogt.tnt IP\iil i 

Qt'M9 lhe 'ave 'leVIf!'WS 
··AIItr d wflllt t M:It otlhe SJmullttd Dltlrtt} 

t~us on ''s ow n lf'l(}m (JIJI/ ottSQnil/11~ 
,, s most unc.innr DRAW} hiS f1e~,Mtl~ 

sni'oe~ my tN.i¥"'9 s111115 tUoytl 
t.t~nm 80 MtCrocomouMQ J ~n 198?t 
It )'OU Ut cHlrt"9 DOJI. t t 04/y thiS tJtOQt lm 

tr 111tll M I long t.ne ~Ott I Olfr.t Ollt 
comn llOng (" IC h.ltcS Cloot C<Jmpu~r 
s- Jon 198l l 

Only 120.00 

T RAilE IN you< oiCl .overt...C ll.lndrtll>f>"'' lnd pole" · 
~Y'"'l orogums 100 rec;...,. • S6 00 crec111 t~ ongiNI 
ussellt1011k •no aocumenmron With your ordlf 

AI DIOQ!M!1S on USSOIII lor l tv« II 161< (MOOt!S I lnd IU) 

lOOOtng ~'"'"" AdO $3 50 10 get..,. or mort orovrams on 
• tor~n~nec o~ktltt Pa restCents 100 6% ~res •~· 

WIUON 
.-192 

Softw.,. Di'llelon • 531 ~M L-• c..,. Hill, PA 11011 
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Where, and you'd put a nonzero into 
the contents of Mode. 

When you call this routine, as I've 
said, HL should point to the file name. 
What you can do is to put another label 
in here called FILNM (file name). The 
first instruction is to load DE with the 
file buffer: 

200X> LD DE,FBUF 

You can then load HL with file name 

20500 LD H L.FIL M 

That 's the only maintenance required. 
Paul: When I want to read in a file, do I 
have to specify the correct logical record 
length (LRL)? 
Vernon: It depends on the DOS. In this 
particular instance, B is loaded with 
zero before determining whether it's a 
read or write, so the LRL is fixed at 256. 
Paul: And if the file had been created 
with a different LRL, like a word-pro­
cessing file with an LRL of one, what 
would happen? 
Vernon: It would open up the file with 
an LRL of 256 with any DOS except 
MUL TIDOS. (Vernon laughs here.) 
Paul: MULTIDOS would open the file 
with a length of one? 
Vernon: Yes. 
Paul: And with other DOSes, what 
would be the result of trying to read the 
file after opening it with a wrong LRL? 
Vernon: All the other DOSes, I think, 
regardless of what the directory entry 
says the LRL of a file is, will open up 
the file with the LRL indicated by the B 
register. 
Paul: What would the result of that be? 
Would you get an error and jump to 
the ... 
Vernon: No! You would just read it in 
as 256 bytes. 
Paul: So essentially, once it 's loaded in 
to memory, it's all the same anyway-i 
doesn't matter. 
Vernon: Right. If you followed this 
routine with NEWDOS80 and opened a 
file that had an LRL of one, it would 
read it in as LRL 256. The pattern on 
the disk isn 't affected by the LRL. 
Paul: So everything would come ou 
okay with any DOS? 
Vernon: Right. This subroutine is very 
short, not even one page. 
Paul: What is it , abo4t 200 bytes? 
Vernon: Let 's see. If you assemble it a 
5200H, it will go to 5284, inclusive 
132 bytes.• 



For serious business microcomputing, 
only one o~rating system 

Whether you're in business and do exactly fits. available, type 'HELP' and the command 
microcomputing, o r in computing function title-OASIS displays the syntax 

and sell to business, you'll like OASIS:' and options available. 
Notahobby_orscientificsystemwarmed- Of course it's all in your language-
over fo~ bus1ness use, . not computerese. (OASIS 
OASIS IS th~ only operating exact business fit #5: 
system des1gned from the user-friendliness ) 
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.) 

it's top ty, too, because our 
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. 

0 AS IS 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 Multi­
User, on up to OASIS-16. This kin.d...Qf 
application software portability is 
exclusive with OASIS. 

Device independence allows various 
printers and terminals to be used­
with no modification to application 

.,s.. LISt of Adverllsers on Pege 4!51 

ncial 
,...,.r,•""'"'; OASIS 
(OASIS exact 

business fits #6 through #12.) 

Now you know why there's 
no reason to struggle trying 
to put a square peg in a 
round hole. For serious 

liiii~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~ business microcomputing, 
OASIS system software com­

pensates for differences. (OASIS exact 
business fit #3: por tability.) 

ACCURATE DATA & A SECURE 

SYSTEM REDUCE BUSINESS RISKS. 

there is one operating system that 
exactly fi ts: OASIS. Call or write us 
today for details. 

• For Z80 
* * Available for 808618088. Available soon 

for 68,000. 16,000 and others 

·--------------------------D ala integrity-a challenge for any 
multi-user system-is insured by 

OASIS File & Automatic Record Locking. : 
With it, normally all users can v1ew a 1 

record at the same t1me. BUT, if the record 1 

is being upd_ated by o~e user, other ~sers • STRICTLY BUSINESS ­
are automatically demed access unt1l 
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 
Logon, 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 

PHASE ONE SYSTEMS, INC. 
7700 Edgewater Dnve Su1te 830 
Oakland CA 94621-3051 
Telephone 415 562 8085 TWX 910-366-7139 

I'm senous about my bus1ness 
please send me 
0 OASIS-16 Manual. $75 
0 OASIS Manual. $60 
'l Free Apphcallon Software Dtrectory 
and put me on your ma1hng hst 
(Add $31or sh•pp no Ca lom•a res•oencs ada soles tax I 

Name 
St (No Box/1) _ ______ _ 

C1ty State Z1p 
0 Check enclosed 0 VISA 0 Mastercharge 
0 UPS CO D 0 Amencan Express 

Card No __ Exp. date __ 

S1gnature _ _ _ 
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CQPERNICA MATHEMATICA by Bruce Douglass 

I n an analysis of variance (ANOV A), 
you have two or more groups of data. 

The hypothesis you're testing boils 
down to the question, "Are any groups 
different from the others?" The hy­
pothesis that all groups are the same is 
called the "null hypothesis." The hy­
pothesis that at least one pair of groups 
differ from each other is called the "al- ~=~~~~~~~~~~=~~ 
ternative hypothesis." But what do we 
mean by different? 

In the ANOV A test, you compare the 
means of the groups. However, just be­
cause the means of the groups are not 
the same does not indicate that the 
groups are actually different. If you 
sampled height in New York and in 
Oregon, and the mean heights were 5' 
9" and 5' 10", are the heights in the two 
states actually different or was the sam-
ple of people chosen so small that the 
difference can be explained by the 
chance occurrence of just talking to tall 
people in Oregon (the only ones with 
their heads above water), and just talk­
ing to short people in New York (the 
ones below the smog)? 

So you see the problem of inferential 
statistics. You must infer a conclusion 
about the means of the total population 
of New York and Oregon on the basis 
of a small sample of people in each 
state. A small sample can be biased for 
a number of reasons, including random 

More 
about 

regression 

"sum of squares" for both "within" 
and "between." This sum of squares is 
then normalized by dividing by the de­
grees of freedom for each, leaving the 
"mean square." The F ratio is the mean 
squares for "between" divided by the 
mean squares for "within." The task of 
determining whether the groups are dif­
ferent then reduces to the problem of 
testing to see if the F ratio is different 
than I. 

chance. In fact, it would be very surpris- t-----------------1 
ing if you got exactly equal numbers for 
the mean height even if the means were 
actually identical! 

The job of inferential statistics is 
to tell us whether the groups are dif­
ferent, and also to give us a measure 
of the probability that our assessment 
is wrong. 

ANOV A does this by making two in­
dependent measures of variability. The 
flfSt is the average variability within 
each group, which we will call "within" 
variability. The second is the variability 
among the means of each group-the 
"between" variability. lfthe groups are 
the same (which implies that they origi­
nate from the same population) then 
these two measures of variability ought 
to be the same. If they are not the same, 
then "between" ought to be bigger than 
"within." 

That is the essence of ANOV A and 
the F -ratio test used to determine how 
different the means are. The F-ratio test 
uses a measure of variability called 
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uDegrees of freedom is 
the number of items 
free to vary minus 

the restrictions 
placed on the data. ,, 

Degrees of freedom is the number of 
items free to vary minus the restrictions 
placed on the data. The more subjects 
you have, the greater the degrees of 
freedom. You might find it easier to 
think intuitively-the more subjects you 
have, the less the probability that your 
sample is biased by random chance, so 
the more reliable your conclusions 
drawn from your analysis will be. There 
are tables of F versus degrees of free­
dom "within" versus degrees of free-

dom " between." In our program, we 
will use a rational polynomial approxi­
mation to the distribution of the F ratio 
(see my February 1982 column for a de­
scription of approximation theory). The 
table and the approximation give you 
the probability that the F value you ob­
served from the sample means was due 
to random chance variation and not to 
any real difference among the groups. 

FRatio 

What about the job of computing 
this F ratio? Geoffrey Keppel has writ­
ten an exceUent notation for ANOV A 
computational formulae in his book 
Design and Analysis published by Pren­
tice-Hall. Let's consider the notation 
and kind of data applicable for a while. 

By "score, " I mean that you make a 
measurement on a number of subjects. 
For example, you might want to relate 
score on an IQ test to drinking coffee. 
In this case, you might have three 
groups of subjects: Group A would 
drink no coffee, group B would drink 
one cup one hour before taking the test, 
and group C would drink five cups 
within 30 minutes before the test. The 
results of the experiment-the F test de­
noting difference among the groups­
would indicate whether coffee affects 
scores on IQ tests. 

Note, by the way, the implicit as­
sumptions of the test . You are assuming 
the groups' IQs are the same at the start 
of the experiment-you could ensure 
this by randomly assigning people to the 
groups. If the number of subjects is 
great enough, the probability of ran­
dom bias to one or more groups de­
creases. That is, with enough subjects, 
the number of high, medium, and low­
IQ people should be about the same. 

You are also assuming that the only 
difference among the groups is the 
amount of coffee drunk. Any other dif­
ference (like if some of the people did 
not have time to eat breakfast) would 
muddy your conclusions. 

Let's let "a" be the number of 
groups and "s" be the number of sub­
jects. We will assume that all the groups 
have the same number of subjects. The 
total number of subjects in the experi­
ment is a•s. We will use AS to denote a 
single score, and A to denote a group 
sum. To make the formulae less intimi­
dating, we will make the following 
definitions: 



Com1111te MODEl Ill COMP'UTEII 
Model Ill with 48K memory, 2 disk 
drives, 370K storage, and ready to run with 
TRSDDS 1.3 and manual. 120 day Slmutek warranty parts and 
labor. Compatible with all Rad io Shack sollware ........................ St819.99 

Model Ill with 48K. 2 double sided 40 track disk drives with 750K 
storage. Comes with MULTI DDS and manual. 120 day Slmutek war-
ranty parts and labor. Compatible with Radio Shack software. Com-
plete and ready to run ............ .. .. .. ...... ...... ......... .............. ... .. S2t95.99 

MODEL Ill t•TEIIIIAL DISK DRIVE KITS 
II you can uu 1 phillips screwdriver, you can easily install 
Simutek's Model Ill disk drives and controller In less than an hour. 
Absolutely NO SOLDERING, TRACE CUTTING OR TECHNICAL 
KNOWLEDGE REQUIRED! The J & M controller is the best on the 
market today. We've tried others and lound J & M's the finest and 
easiest to Install. We warranty the J & M controller lor 120 days 
against detects In workmanship . 
ONE 40 TRACK TANDON DISK DRIVE WITH 185K STORAGE, and J 
& M controller. Radio Shack DOS. manual. No soldering or trace 
cutting required . Ready to Install with Instructions .............•..••.. $581.91 
TWO 40 TRACK TAN DON DISK DRIVES 370K STORAGE, with J & M 
controller Radio Shack DOS, manual. No soldering or trace cutting. 
Ready to Install and run. Instructions ....................................... $849.99 
TWO DOUBLE SIDED 40 TRACK DISK DRIVES with 750K storage 
and J & M controller MULTIOOS and manual and Model ill DOS. No 
soldering or trace cutti ng. Ready to Install and run . Full instruc-
tions ................ ....... ....... ........... ........... ..... ... .... ........... ..... Slll.ll 
MODEL Ill NARD DISK DRIVES 
FIVE MEGABYTE hard disk with LOOS disk operating system. all 
cables , connectors, ready to plug In ................................ ....... S17el.91 
TEN MEGABYTE Hard disk with LOOS . all cables . connectors ready 
to plug In ............... ............................... .. ..... ... ........ ... ...... S1111.et 

PIIITEIS 
DAISY WHEEL PRINTERS: 
NEW SMITH CORONA DAISY WHEEL 12 CPS ......... ................. .•. $&11.11 
NEW BROTHER DAISY WHEEL16 CPS .. . ..........................•.. .... $1111.15 
TRACTOR FEED FOR BROTHER ... ..... ... ............................ .. . S250.DO 
C-ITOH STARWRITER II F 10. 40 CPS ..... ................... ........ ...... S1641.et 
C-ITOH STARWRITER Ill F-10 55CPS ...... ................................. S1etl.ll 
TRACTOR FEED FOR STARWRITERS ........................................ $250.00 
HIGH QUALITY DOT MATRIX: 
C-ITOH PRO WRITER 18510A .2K BUFF ... PRL. ONLY ................. . $4!19. !19 
C-ITOH PROWRITER I 8510ACO ... 2K BUFF. SER/ PRL ............ . . $649. 119 
C-ITOH PRO WRITER II 1550 ... 15 INCH ... 3K BUFFER . .. ......... . $7119. 119 
EPSON MX-80 WITH GRAFTRAX ... ..................... ....... ....... ... $479.119 
EPSON MX· 80/ FT WITH GRAFTRAX ....................................... $549.119 
EPSON MX·100 .. ............. ........ ..... .... ... .. ..... ........................ S719.et 
OKIOATA MICRO LINE 80. (80 CPS) .......................................... $368.99 
OKIOATA MICRO LINE 82A (125 CPS) W/TRACTOR ....................... $411.11 
OKIOATA MICRO LINE 83A (125 CPS) W/TRACTOR ....................... $741.11 
DKIOATA MICROLINE 84 (200 CPS) W/TRACTOR ........... ............. $1111.15 
PRINTER CABLE FOR MOO I EXPANSION INTERFACE OR MODEL 
Ill (SPECIFY) . . . . . . ..... .....•••............... .. ..... ....... .. . .. $21.95 
PROWRITER RIBBONS . ...... ........................................... $12.19 
EPSON MX·80 OR FT RIBBONS .................................. ....... . 
OKIOATA RIBBONS .•. (80, 82A. 83A) ....................•.......•••...•..•. 

CAU TOU FREE to order: 

1-800-528-1149 
WE ACCEPT AMERICAN EXPRESS. VISA and MASTERCARD . NO 
SURCHARGE FOR CREDIT CARD ORDERS! 

$1.19 
$3.41 

IISKIIIIES 
MODEL I DISK DRIVES 
ONE TEC DISK DRIVE 40 TRACK DISK DRIVE with Sms track to 
track access time. with power supply chassis, extender cable and 
shipping lor TRS-80 . One year warranty on parts and labor. Ten day 
money back guarantee. 
Modell or Ill ................................... ........... .......... .... ... ...... . 
ONE TEAC 40 TRACK DISK DRIVE , 30 ms IriCk to track, with P/S 
and chassis . ready to run as drive 0·4. 10 day money guarantee. 
One year warranty ................ ................................ ............ .. 
ONE TAN DON 40 TRACK DISK DRIVE, 5 ms track to track , with P/ S 
and chassis . ready to run as drive 0-4 or Model ll l uternal. 10 day 
money back warranty ............................................... .......... . 
ONE 2 DRIVE cable tor Modell or Ill. (Specify) .......................... . 
ONE 4 DRIVE cable tor Model l only ....... ............................. . 

ICCESSIIIES/ 
SIRIIIE,O. 

16K MEMORY UP'GRADE FOil MOD I, Ill OR COLOR 4K. 
UNCONDITIONALLY GUARANTEED FOR 2 YEARS .................. . 

DISK OP'ERATt•& SYSTEMS 
NEWDOS 80 VER. 2 ...................................................... . 
LOOS .... .. .... .. .................. ... ........................................... . 
ODS PLUS ................................................. ............. ...... . 
MULTiOOS. BEST BUYi SPECIFY DOUBLE OR SINGLE DENS ...... .. . 

OOUILE DUSITY MOD I 
PERCOM DOUBLER II. (NEW LOW PRICEi) ..... ....................... . 

DISKETTE STORAGE 
SMOKED PLASTIC HOLDS 50 DISKETTES . .. ...................... .. . 
HARD BOX HOLD TEN 

MODEMS 
LYNX MODEM FOR MOO I 
OR Il l .•....•........••....••.....••.•. 
OMNITERM SMART TERMINAL 
PROGRAM .......... . 

SUP'EII 10011$ FROM IJ5 
MICROSOFT BASIC DECODED 
AND OTHER MYSTERIES .•............. 
TRS-80 DISK AND OTHER 

MYSTERIES . . ...... .................................. . 
BASIC FASTER AND BETTER AND OTHER MYSTERIES .• 
BASIC FASTER AND BETTER PROGRAMS ON DISKETTE. 
CUSTOM TRS· BO AND OTHER MYSTERIES .. .. . . . .. . .......... . 

MO.ITORS 
OLD MOD I SCREEN STARTING TO GIVE YOU HEADACHES? TRY 
ONE OF THESE HIGH RESOLUTION MONITORS AT SUPER LOW 
PRICES .. . 

ZENITH GREEN SCREEN 12" .......................................... . 
BMC 12 INCH GREEN SCREEN . . ................................... . 
BMC 13 INCH COLOR ......... . . . . ...................................... .. 
AMOEK 12" BLACK AND WHITE .............. . 
OCI AMBER SCREEN MONITOR 12"' ....... ....... . .. . . . ....... . 
CABLE TO CONNECT MONITORS TO MODEL I COMPUTER ........... . 

$279.00 

$279.00 

$279.00 
$25.00 

$35.00 

$15.95 

$131.15 
$129.95 
$131.99 
$78.15 

$1311.119 

$21 .15 
$3.el 

S23U5 

SII.H 

$21.95 

$22. 50 
$21.95 
$11.15 
$21.15 

$131. 115 
$109.115 
S299.H 

$17.50 
$119.15 

$14.15 

C.O.D.'S S5 00 EXTRA. NO C.O.O 'S FOR MODEL Il l COMPUTERS OR PAR· 
CELS THAT CANNOT BE SHIPPED UNITED PARCEL SERVICE. ALL C.O.D.' S 
REQUIRE CASH OR CERTIFIED CHECK AT TIME OF COLLECTION. 
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COPERNICA MATHEMATICA 

18 DEFINT I-N 
28 CLS:PRINT" 
38 PRINT" 
48 PRINT" 
58 PRINT" 
68 PRINT" 
78 PRINT 

****** ANALYSIS OF VARIANCE 
WRITTEN BY" 

BRUCE POWEL DOUGLASS" 
1005 WEST MAIN" 

VERMILLION, SO 57869" 

PROGRAM **** **" 

88 INPUT"ENTER THE NUMBER OF GROUPS";NG 
98 INPUT"ENTER THE NUMBER OF SCORES PER GROU P" ;NS 
188 DIM X(NG,NS) 
118 REM ****** DATA INPUT 
128 FOR I•1 TO NG 
138 PRINT"GROUP I";I 
148 FOR J•1 TO NS:PRINT"ENTER SCORE I " ;J;" "; 
158 INPUT X(I,J) 
168 NEXT J,I 
178 REM ****** RUN ANALYSIS 
188 DIM SM(NG) ,SQ(NG) 
1911 FOR I =1 TO NG 
288 FOR J•1 TO NS 
218 SM(I)•SM(I)+X(I,J) 
2211 SQ(I)•SQ(I)+X(I,J)[2 
238 T•T+X(I,J ) 
248 NEXT J 
258 AS =AS+SQ(I) : A•A+SM (I)[2 
255 NEXT I:A•A/ NS 
268 TLzT(2/ NG/ NS 
278 SB•A-TL : SW•AS-A:ST•AS-TL 
2811 DB•NG-1:DW• NG*(NS-1): DT• NG*NS-l 
298 MB•SB/ DB : MW•SW/ DW 
31111 F• MB/ MW 
1111111 ZF•F:D1•DB:D2•DW:GOSUB 1840:Pl=P 
1818 REM ** F RATIO PRINT FORMAT ** 
111211 CLS:PRINT" SOURCE"," ss•,• DF","F RATIO" 
111311 FORI•1T0127:SET(I,4) :NEXTI:PRINT:PRINT 
1831 PRINT"BETWEEN",SB,DB,F 
1832 PRINT"WITHIN",SW,DW 
11133 PRINT"TOTAL",ST,DT 
11134 PRINT 
11135 PRINT"P(F)•";P 
1836 END 
184B ' P(F) COMPUTATION 
111511 IF ZF<1 THEN P• 8:RETURN 
1869 A•2/9/ D1:B• 2/9/ D2 
187B P•ABS((1-B)*ZF [ (1/ 3)-1+A) /SQR(B*ZF[(2/ 3) +A) 
1989 IF 02<4 THEN P•P*(1+ . 88*P[4/ D2 [3) 
1898 P• .5/ (1+P*(.196854+P*( . ll5194+P*(.800344+P*.Dl 9527) ))) [4 
111111 P•l-INT(P*490B+.5) / 4800 
1110 RETURN 

Program Listing / . A OVA 

{T} = T'/(a*s) 
{A} = lA'/s : A is the sum of each group here 
{AS} = I( AS)' 

Therefore, each group contributes 
(s - 1) degrees of freedom. Since there 
are "a" groups, we have a•(s - 1) for 
the "within" degrees of freedom. The 
degrees of freedom for the total sum of 
squares is a•s (the number of samples) 
minus the restrictions placed on the data 

have equal numbers of scores). Then 
you type in the data, one group at a 
time. The program thinks a little bit (as 
per our discussion above) and grinds 
out the data. 

Regression 

Analysis of variance is a special case 
of regression. In regression, you have 
paired or matched observations in two 
or more groups. The object is to find a 
line that best fits the relationship among 
the data points. 

For example, there is a relationship 
between height and weight. The taller 
people are, the more they weigh. But 
that is not all there is to the subject­
what about body fat and occupation? 
The amount of variability in one vari­
able that is explained by another is 
called the correlation between them. 
This correlation is the relationship be­
tween the variables. If there is a one-to­
one correspondence between the vari­
ables, then the correlation equals one; if 
there is no relationship (that is, the vari­
ables are totally independent), then the 
correlation equals zero; finally. if the 
relationship is corresponding and in­
verse, then the correlation is minus one. 
(This type is called a product-moment 
correlation.) 

"The amount of variability 
in one variable that is 
explained by another 

is called the 
correlation between them." The sum of squares for the total 

SST = {AS} - {T}; the sum of squares 
between the groups, SSB = {A} - { T}; 
and the sum of squares within is defined 
to be SSW = {AS} - {A}. By the way, 
you can check your arithmetic by the 
relation SST = SSB + SSW. Since the 
degrees of freedom is the number of ob­
servations minus the number of restric­
tions imposed by computation, the 
degrees of freedom for the "between" 
sum of squares is (a - 1 ); we estimate 
the mean of the overall experiment 
(thereby imposing one restriction) and 
we have "a" groups. The degrees of 
freedom for the "within" sum of 
squares is computed easily as well. We 
have "s" subjects in each group, and we 
use these to calculate the mean. 

by our computing the mean, or a•s - I. 1---------------
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We divide the sum of squares by their 
respective degrees of freedom to get the 
mean squares: MSB = SSB/ DFB, and 
MSW = SSW / DFW. The F ratio is de­
fined to be the ratio F = MSB/ MSW, 
and it has (a - 1) and a•(s-1) degrees 
of freedom. We are now ready to write 
the program. 

The ANOVA program (see Listing I) 
shows the simplicity of the method 
without the extra clutter of saving the 
data to disk, or editing the data files. 
When you use it, you will be asked for 
the number of groups and the number 
of scores in each (your groups must 

Regression uses the correlation to 

find the best-fitting line showing there­
lationship between the variables­
"best" in terms of least-squares best fit. 
If Y, is the actual value of data point i, 
and Y,' is the value predicted by there­
gression line, then the least-squares best 
fit finds the minimum value for the 
function (Y;- Y,')2

• The square of the 
difference between the real values and 
the predicted values is then a minimum. 
This assumes that the relationship be­
tween the variables is a straight line. The 
less true that assumption is, the worse 
the fit of the line will be to the real data. 



The basic equation for a simple bi­
variate regression is Y' = aX+ b. The 
slope of the line is "a," and "b" is the 
intercept, or the place where the line 
crosses theY axis on a graph. Let's let 
"r" be the correlation between X and 
Y. Then the equation for r is: 

r = uy/SQR( u ' l:y' ) 

where 

Ix' =IX' - (IX)' I N (deviation sum of squares) 
rxy = IXY- (IX)(l:Y)IN (sum of cross prod­
ucts) 

N = number of points 
X= raw data point for variable X 
Y = raw data point for variable Y 
XY = product of X; and Y; 

The value r' is called the common 
variance. It is the percentage of the total 
variability in Y that is explained by the 
presence of variable X . Note that 1 - r' 
is the variability that X and Y do not 
have in common; it is called the residual 
variance, and stands for the variance in 
Y that is not explained by the presence 
of variable X. 

In our regression equation, the line 
parameters "a" and "b" can be defined 
by: 

b = uy/ u ' 

a = Y m - bX, 

where 

Y m = the mean of Y 
X, = the mean of X 

An inference is usually associated 
with some test to give a measure of how 
likely it is that we are wrong in drawing 
that inference. A common one used for 
regression is the F test, defined above. 
The F ratio defined for the bivariate re­
gression is: 

F = r' • N/ (1 - r ') 

So far, we have only discussed the 
case in which there is a variable to be 
predicted (the dependent variable Y) 
and a single predictor variable (also 
known as the independent variable X). 
The general case is called multivariate 
regression. In this case, there are many 

10 DEFINT I-N 
15 CLS 

COPERNICA MATHEMATICA 

Program Listing 2. Regress 

30 PRINT"** WRITTEN BY BRUCE POWEL DOUGLASS 1981 **" 
180 REM ****** INPUT ROUTINE 
190 INPUT" HOW MANY I NDEPENDENT VARIABLES";M:INPUT"NUMBER OF SCOR 
ES PER GROUP";N 
200 DIM X(M,N) 
210 FOR K• 1 TO N 
220 PRINT,"Y("K")•X 0 ("K"l " 
230 FOR J=0 TO M:PRINT "INPUT X"J"("K")=";: INPUT X(J,K):NEXT J,K 

240 DIM P(M) ,SX( M) , S(M,M) ,R(M,M) ,T(2*M,M) , E(M) ,B(M) , SB(M) ,G(M) ,H 
(M) ,Z(M+l,M+1) ,D(M) ,C(M) 'RUNTIME! 
250 FOR K=1 TO N:FOR J•0 TO M 
260 P(J)=P (J) +X(J,K ) :NEXTJ 
270 FOR L=0 TO M:FOR I=0 TO M 
280 S(I,L)•S(I,L) +X(I,K)*X(L,K): 'MATRIX FOR SUM CROSS PRODUCTS 
290 NEXT I,L,K 
300 FOR I • 0 TO M:FOR J•0 TO M 
310 S(I,J)•S(I,J)-P(I)*P(J) / N 
320 NEXTJ,I 
330 REM ****** BASIC STATISTICS GENERATION 
340 FOR J=0 TO M:P(J)=P(J)/N :SX (J) •SQR(S(J,J) /( N-1)) 
350 'P•HEAN, SX•ST.DEV.,NOTE THAT Y•X(0) 
360 NEXT J 
370 REM ****** CALCULATE R (CORRELATION) MATRIX 
380 FOR J =0 TO M:FOR I • 0 TO H 
390 R(I,J)•(S(I,J))/SQR(S(I,I)*S(J,J)) 
400 NEXT I,J : IF M• 1 THEN GOTO 460 
410 FOR J=1 TO M:FOR I•0 TO M 
420 Z(I,J)•R(I,J):NEXT I,J:NQ•M 
430 GOSUB1550:' INVERT THE CORRELATION MATRIX & PUT IT INTO Z() 
440 FOR J=l TO M:E(J)•Z(Ml,J) 
450 B(J) =(Z (Ml,J)*SX(Ml)) / SX(J):NEXTJ 
460 AR=P(0) :IF M•1 THEN B(1)~S(1,0)/S(1,1):AR•AR-B(1)*P(l ) :GOTO 
480 
470 FORI=1TOM:AR•AR- B(I)*P(I):NEXTI 'AR• INTERCEPT 
480 REM ****** R SQUARED =SS (REG )/SS(T) 
490 FOR I=1 TO M:RG•RG+B (I) *(S(0,I)): 1 RG•SS(REG) , S (M1,M1) =SS(T) 
500 NEXT I:RS•RG/ S(0 ,0) : IF M•1 THEN RS=R( 1,0) [2: 1 MULTI PLE VARIA 
NCE 
51 0 RM•SQR(RS): 1 MR=MULTI CORRELATION 
520 IF RS >• 1 THEN SY=0 ELSE SY•SX(0)*SQR(1- RS) : C1=1.96*SY:C2=2.6 
1*SY 
530 IF RS< >0 THEN F=RS*(N-M-1 )/( (1-RS)*M) ELSE F• 0 : 1 DF( REG)•M,D 
F(RES)•N-M-1 
5 40 ZF•F:D1•M:D2•N- H-1:GOSUB 1780:P1=P 
550 CLS:'****** PRINT BASIC STATS 
560 FOR J•0 TO M:FOR I•0 TO M:PRINT USING"t.tttt";R(l,J);:PRINT" 

";:NEXTI : PRINT:NEXTJ : PRINT 
570 PRINT@832,"ABOVE IS THE CORRELATION MATRIX WITH X1 THROUGH X 
"M"; 
NOTE THAT Y I S AT THE 0 POSITION IN ROWS AND COLUMNS" 
580 INPUT"TO CONTINUE PRESS 'ENTER'";Z 
590 CLS:PRINT"SOURCE","MEAN","ST. DEV.","RY. X" 
600 FORI=1T0127:SET(I,4) :NEXTI:PRINT:PRINT 
610 PRINT"Y",P (0) ,SX(0) ,RM 
620 FOR I • 1 TO H: PRINT"X("I")",P(I),SX(I) ,R(0 ,I) 
630 NEXT I:PRINT:PRINT:PRINT"NOTE THAT THE RY.X FOR Y I S THE MUL 
TIPLE CORRELATION":PRINT"THE VARIANCE ACCOUNTED FOR BY THE REGRE 
SSION I S" ;RS 
640 PRINT"THE VARIANCE NOT ACCOUNTED FOR IS";1-RS 
650 PRI NT:INPUT"TO CONTINUE , PRESS 'ENTER'";Z 
660 GOSUB 1500 
670 PRINT"REGRESSION",RS ,M,F 
680 PRINT"RESIDUAL",1-RS,N-M-1,"P( F)•";P1:PRINT 
690 PRINT"THE REGRESSION EQUATION IS":PRINT"Y' •" ; :FOR I=l TO M:P 
RINT B(I)"X("I") +";:NEXT I:PRINT AR 
710 END 
1380 REM ****** ROUTINE FOR ROW SWITCH 
1390 FOR K=0 TO M 
1410 W•E(K,J):E(K,J) =E( K,J+1):E(K,J+1)•W 
1420 NEXT K:RETURN 
1470 CLS:PRINT"SINGULAR MATRIX ENCOUNTERED. 
NO UNIQUE SOLUTION EXISTS" 
1490 END 
1500 REM ** F RATIO PRINT FORMAT ** 
1510 CLS:PRINT"SOURCE"," ss•,• DF","F RATIO" 
1520 FORI• 1T0127:SET(I,4) : NEXTI:PRINT:PRINT:RETURN 
1530 END 
1540 REM THIS IS THE ROW REDUCTION SUBROUTINE 

predictor variables and a single predict- L......----------- - ---------- ------1-·"_"_"$_1
_'_

0
"_ "_""_" __, 

80 Micro, December 1982 • 481 



,.. FOR TRS·80 MODEL I OR Ill , 
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1550 REM ROW REDUCTION ROUTI NE 
1560 FOR I =0 TO NQ:Z(I, NQ+1 )=Z(I ,0) : Z(NQ+1,I) =Z( 0,I ) : NEXT 
1570 FOR J=1 TO NQ:IF Z(J , J) c0 THEN GOSUB 1380 
1580 A•Z(J ,J) : FOR 1•1 TO NQ+1 
1590 Z(I,J) •Z ( I,J )/A:NEXT I 
1600 IF J•NQ THEN 1670 
1610 FOR T•J+1 TO NQ 
1620 IF Z(J,T) c 0 THEN 1660 
1630 B=Z (J ,T) : FOR 1•1 TO NQ+1 
1640 Z(I,T)•Z(I,T)-Z(I,J)*B 
1650 NEXT I 
1669 NEXT T,J 
1670 FOR J=NQ TO 2 STEP-1 : FOR T•1 TO J-1:B=Z( J ,T) 
1689 FOR I • NQ+1 TO J STEP-1 
1690 Z(I,T)•Z(I,T)-Z(I,J)*B 
1700 NEXT I,T,J 
1710 FOR 1~0 TO NQ:Z(I,0)•Z(I,NQ+1):Z (0,I)•Z( NQ+1,I ) :NEXT 
1720 RETURN 
1780 'P(F ) COMPUTATION 
1790 IF ZF <1 THEN P•0:RETURN 
1800 A• 2/ 9/ D1 : B•2/ 9/ D2 
1810 P=ABS ( (1-B) *ZF [ (1/ 3 ) -1+A) /SQR( B* ZF [ ( 2/ 3 ) +A) 
1820 IF 02<4 THEN P•P* (1+.08*P [ 4/D2 [3 ) 
183 0 P= . 5/ ( 1 +P* ( .196 854+P* ( .11 5194+P* ( • 000344+P*. 019 5 27) ) ) ) [ 4 
184 0 P•1-INT(P*4000+.5 ) / 4000 
1850 RETURN 

ed variable. For example, weight may 
be predicted by height, fat percentage, 
and activity level. Weight would be the 
predicted variable, and the others 
would be used in predicting a weight for 
a given height, fat percentage, and ac­
tivity level. The general regression equa­
tion may be written: 

Y'=a, X, + a,X, + a,X,+ . . . + b 

or Y' = IA;X; 

with an F ratio 

F = (P' / k)/ ((1- R')/ (N- k - I )) 

where 
R =multiple correlation coefficient 
N = the number of scores 
K =the number of independent variables 

The large R, the multiple correlation 
coefficient, is different from the small r. 
Each small r , or first-order correlation, 
stands for the covariability between X; 
and Y. But what if the correlation be­
tween X; and Xi(i:#j, of course) is non· 
zero? Then some of the same relation­
ship explained by X; is shared by Xi; 
they explain the same portion of the 
variability in Y. So you cannot just add 
up the variances. If the correlations 
among the independent variables are all 
zero, then R2 = r,2 + Tz2 + r / + .. . If the 
correlations are nonzero, this will over­
estimate the multiple correlation . After 
all, in a multivariate regression we are 
interested in the total predictability of Y 
by all the Xs together, right? 

While I don't want to derive any of 
this, a straightforward computational 
method for obtaining the multiple cor­
relation coefficient and the b-weights 

for the regression equation is presented 
by Guttman (" A New Approach to 
Factor Analysis," Mathematical Think· 
ing in the Social Sciences, 1954, Free 
Press). 

First, calculate all the first-order cor· 
relations among the Xs andY (e.g., X , 
and X., XJ andY, and so on). Put these 
in a matrix called RG. Invert the matrix. 
If rrY indicates the cell containing Y ver­
susY in the inverted matrix RG, then 
R2 = 1- 1/m . And the b weights are de­
fined to be: 

where 

s)' =standard deviation of y 
S; = standard deviation of X, 

Although this probably seems a little 
mysterious, it works and is easy to pro· 
gram. You must know how to invert a 
matrix, but that is the only program­
ming problem of any difficulty. 

The program Regress (see Listing 2) 
does all this. You input the number of 
scores and variables, and the program 
computes the regression equation and 
the multiple-correlation coefficient. 
Like ANOV A, Regress is a bare-bones 
program; it lacks the niceties of data 
110 , data editing, and a number of 
other statistical measures often given 
with the regression statistics. 

I'm sure many of you will find the 
programs Regress and ANOVA suffi. 
cient for your needs, particularly if you 
add some simple data editing and file 
110 routines. • 



DISKovery Unlimited is bringing you the best in 
microcomputer systems, drives, peripherals, and 
software for TRS-80 and other popular brands. This 
month, take advantage of special system and disk 
drive values like these: 

Complete TRS-80 Model Ill 
microcomputer system with disk drives 

Includes specially modified A.M. Electronics Model 
Ill with 48K RAM, two 40-track, double-density disk 
drives, A.M. Electronics controller board, DOS and 
manuals, complete and ready to run .... . .. $1,695.00 

Same system as above, including RS-232C interface 
and MX82F/T dot matrix printer for correspondence-
quality output ......................... $2,395.00 

(Prepaid sh ipping when order is prepaid) 

A.M. Electronics "Multiplier" 
for TRS-80 Model I systems 

Fed up with unreliable double-density disk drive 
operation? " Multiplier" lets you upgrade from single· 
density without doubling your problems . .... $ 99.00 
" Multiplier" with NEWDOS80 ............ . $199.00 

A.M. Electronics 
Mini Winchester hard disk drive 

Completely plug-compatible with your TRS-80 
system. Includes controller board and DOS Plus 4.0i . 
Delivers 6.7 megabytes of data capacity (unfor· 
matted). Typically uses one amp less than other hard 
disk drives. Excellent for word-processing , database 
management, financial planning, and other data-
intensive applications ... . .. . ... . .. . . . . .. $1595.00 

New! Two-Inch, high-performance 
floppy disk drives 

Now you can save space and money. These drives are 
only two-thirds the height of conventional drives, and 
provide extras like door-lock solenoid control , selec· 
table write protect (protect with or without notch­
your choice!) and disk change/activity indicators. 
Shipped complete and ready to run. 
Single-sided, 40-track 2" drive 

w/case & power supply .... .... .. .. . .. ... . $199.95 
Double-sided, 40-track 2" drive 
w/case & power supply ..... . . . .. . ... . . . .. $249.95 

Single-sided, 40-track 2" drive, packaged 
for TRS-80 Model I, including case, 
power supply, cable, TRSDOS & manual . ... $249.95 

DISICOVERY 
UNLIMITED ~ 37 

3366 Washtenaw Ave .. Ann Arbor, Ml 48104 (313) 973-2315 
™TRS..BO trademark ot Tandy Corp Shipping costs extra except where otherwtse noted. Pr~ces eftective through the 15th of cover month 



RELOADBO 

Good things come to those who wait, 
especially at Christmas. The first Color 
Load 80 cassette is out this month, 
covering the major Color Computer 
programs from 1982. It sells for $14.97 
and should warm any Color Computer 
owner's heart on Christmas morning. 

Color Load 80 cassettes will be avail­
able every three months starting in 
March 1983. These 15-rninute cassettes 
will pack a lot of material at 1500 Baud, 
and sell for only $9.97. A subscription 
plan will be announced in early 1983. 

Using Color Load 80 

The documentation for each Color 
Load 80 includes a list of the programs 
and a short description of how to use 
them. My phone number and address at 
80 Micro are supplied in case of tech­
nical problems. The magazine, how­
ever, is the source of documentation for 
the individual programs. If you don' t 
read the article, you won't be able to use 
Color Load 80. 

Most programs on Color Load 80 are 
. intended for a minimum system of 16K 
and Extended Color Basic, but a few 
may require only 4K Color Basic, and 
others 32K with disk drives. If the Key 
Box in the article doesn' t list your sys­
tem, then the program will not run cor­
rectly. 

Model I and III Load 80s include As­
sembly-language files instead of ma­
chine-language. A s of yet, no 
Editor/ Assembler has become a de fac­
to standard for the Color Computer, so 
Color Load 80 tapes will include ma­
chine-language files ready to load and 
execute using CLOADM. 

New Disk Operating System for 
MOD 1/ ID 

Starting with December 1982, Model 
I and III Load-80 disks will be supplied 
on TinyOOS (TOOS), the OOSPLUS 
kernel. This operating system has been 
stripped to make enough room for the 
programs. 

Model I users can now use the Load 
80 disk in Drive 0. To use the Basic files, 
simply enter Disk Basic and run the pro­
gram of your choice. Assembly-lan­
guage files will still require and 
Editor/ Assembler. To make a backup, 
use the backup utility supplied on 
TDOS. If you have installed the 
LNOOUBLER 5/ 8 board in your ex­
pansion interface you will have to use 
464 • 80 Micro, December 1982 

Load 80 
goes 
color 

another operating system to backup, 
the disk. 

Load 80 disks are double-sided to 
allow more program room. Each side 
contains TOOS and can be accessed by 

Month Pqe Artie~ 

Feb. 
Mar. 

202 
106 

Colorful Titrat.ions 

Sulx:haser 

simply flipping the disk. 
Model III owners must use the 

TRSOOS Convert utility before using 
the Load 80 disk. 
1 Make a backup of your TRSOOS 
disk and place it in Drive 0. 
2 Type Purge, and then your TRSOOS 
disk's master password. 
3 Answer Y for each ftle. It will be 
purged from the disk. 
4 Insert the Load 80 disk in Drive 1. 
Type Convert. 
5 Answer 1 for Source, 0 for Destina­
tion. The Load 80 programs will be 
copied onto the TRSOOS disk. 
6 Flip the Load 80 disk over and do 
steps 4-5. 
The Load 80 programs are ready for use 
on TRSOOS. 

Anniversary Load 80 

Model I and III tapes and disks are 
available for the Special Anniversary 80 

Prog111m Type 

T ITRATE Education 
SUBCHASE Game 

142 Is a Rose in Color Still a Rose? ARTIST Game 

Aug. 

Sep. 

Ocl. 
Nov. 

Dec. 

142 
142 
212 
94 

188 
202 
202 
202 
202 
202 
260 
264 
268 
140 
230 
238 
168 
164 
164 
164 
213 
272 
304 
308 
388 

Is a Rose in Color Still a Rose? 

Is a Rose in Color Still a Rose? 
COLORMON 
The Colorful Computer (Pan I) 
Color Maze 

Four in One Plus Another 
Four in One Plus Another 
Four in One Plus Another 

Four in One Plus Another 
Four in One Plus Another 
Space Duel 
Square Game 
Color Breakaway 
Basic Word Processing 
Joystick Paintbrush 

Conversion 

Income Tax Estimator 
More Color Conversions 
More Color Conversions 

More Color Conversions 
Color Assembler 

Show the Score 
Test Patterns 
Music Marvel 
Picture-Editor 

MAZE Game 

3·0 Game 
COLORMON Utility 
THECOCOI • Graphics 

MAZE Game 
BRICKOUT Game 

POINDEXTER Game 
MATHTALK Game 
PIXPRINT Utility 

TANK-GUN Game 
SPCDUEL Game 
SQRGAME Game 
BRKAWAY Game 
WORDPROC Application 
PAINTBRU Graphics 
CONVRSNS• Game 

TAXCALC Application 

SUBDSTRY Game 
LLANDER Game 

MISSILES Game 

ASSEMBLR Utility 

SHOWSCOR Utility 

TVTEST Application 

MUSIC Application 

PIC·ED Graphics 

• All listings in the article are combined into one program. Each is accessed from a menu. 

1982 Color Computer Load 80 Direc10ry 



WAYNE GREEN BOOKS 

by George Young and Peter Stark 
Makes learning electronics fun and easy. First published as a series In Kilobaud .\IINocompulirog, the 
book combines the learning of essential theol) Wllh practical, hands-on experience. The course begins 
with basic electronic projects and culminates in the construction of )OUr own programmable 
microcomputer. The direct Instructional mt.'lhod<i of authors Young & Stark make KILOBAUD 
KLASSROOM a ~mple way for you to acquire a solid background in dlgltal elect ronics. 

BK7386 (419 pages) ..................... .. .. .. . ..... . .................. Sl4.95 

SELECfRIC INTERFACE b~ George Young 

.. 
'""'"' -

You nct>d the qua li~ print that a dai \) "hcd pn nll'r prm odt.., hut tho.• t ioouJ.,<hl uf ' " ' ) 1111: ..,,.. malt" 
" ""\\a lid " 'It· '>EI.EC:T IIIC t \ t I' TF:RF'AC F:. a ' tep·h> · 'ti'Jl j!\llde to lntcrfacinl! an 18\1 Sdt"<1rk 
I 0 \\'rl tcr to your mitroco mpntl'r . "ill '-ri'" )OU that quulil\ a t u frut-tiuu uf tlw pn<"t" Cwr)!t: Y<HIIlj(. 
t,, uuthur uf K.alnlxwd ,\lu n~·f11111mtmJ.! ma).fd.ll llt'\, popular ·· t-= .lobaud K-lassroom·· seri<'5. n fft·f'\ H 

lo" ccxt altcmathc to bu'inl! u dab) "ht"<·l pnnt .. ·r '>EI ~C:I'HIC I TER~AC~. ondud'"'' '111> I" 
'tep llt\trnduu~. tip' on J lurd•~t'll1~ u u't.-d ~lt:'(.1nc. mfurmahon o n \.lnous Sel<.'ctric mc:x.k-l.s. fn. 
cludinj( the 2710. 291>0. and Durd I ().II. drht·r sufh, art· for ZMl. M:lMl. and 6J02 t·hop, . Iii" ononh'r 
ludn!( ll-<:h niqut.., \\"ith ~~. l.~;(;'liliC I ~TEIWAC~: and <ami.' hacl~tround on electromcs. you can 
ha\C a hi!(IHtualil). 10\\ -<"0SI. letter-quality printe r. l't·tal, nut induck•d 

13K7388 ( 125 pagt~) ........... .......... .... ........ .. . .............. ....... .. .. ............... 8 12.97 

TEXTEDIT 
A Complete Word l'roccs5ing Symm in Kit Form 

by Irwin Rappaport 
TEXTEDIT is an lnexpensh·e wo rd processor that can be adapted to suit )Our doffenng nwds- from 
form letters to lengthy texts. Wri tten in Tl\S;'j() Disk BASIC. the S)"lcm consists of several modules, 
permitting the loading and usc of only those portions needed. A disk is also U\•ailable which )>TO\ ides 
the direct loading of the modules, however, the book is required for documentation. For Model l and 
lll with TRSDOS CONVERT .. one disk drive (2disk d rives o r copy util ity needed to transfer to system 
disk). Runs under TRSDO 2.2/2.3. May not function under other systems. 

a complete 
worc!l>r~g 
system 1n k1t 

BK7387 (book, 90 pages) ............................. . ............... . ... $9.97 
DS7387 (disk) ..................................... .. ... . ... . .......... 819.97 

Disk is manufactured by Instant Software, a division of Wayne Green Inc. 

~-
by 

lrwU\ R.&ppapon 

A WAYN!: GUEII 
PVBUCATtON 

ANNOTATED BASIC 
A ;'\lew T echnique for Nmph~ tcs 

Put )Ullr BASIC kno\\ led!(e to \\ Or~ for \ OU "ith thi' 2· \lllnuw '<'t of 'I H'>·'>O l.<'\t•l II IIA.\IC pm­
gram\. Cain a bettc·r l llldCf'tau<iin~t of tht• l'll"IIK'lll' ami tt-..fonoqlle-. omohed in prO!(rammo n!(. ,~,.,_ 
~OTATED BASIC"S unu1u~l) dL'\i!(llcd format breaks eaeh proj.(ram du" n lor)"" to induck·• untiul 
docum ... ut.otion and inst rue tlon. tkofoniliUil.\ of:'\'"' IIA~IC CoiK"<'Jib. n.mchart. annotation- of = ­
tim .... ''""""!! ho " •~•eh part fob 111to the" hole. and c,p)aininl! '"l' <'<'rtain BA.'>IC '"""IIIIIKI' ur< 
chosen O'-t'r similar n ne'\ 

l.:<in!( the p rograms"-' th<'\ aro.• or noudohinl! tl1t·111 to ' ""fJk·n """ pruj(ralllllllllj! doll-. AK:'\OTAT 
FD BA.'>IC is a hdpfultuol fnr an) BASIC prQI!rammer 

BK7384 (\'ol. I . 152 pa~es) ...... ........ .... ........ ................................ .... ..... $10.95 
BK7385 (\'ol. 2. 136 pages) ....................................... ... ...................... .. . 10.!)5 

COMPUTER CARNIVAL by Ric hard Ramella 

Your child can i.>C<:Uilll" a erat·k••rju<'k t<>lllJ>I Itt·ri't \\'o th till· \1\h TJlS.RO 1..-.elll pro. 
!(ram' on COMPUTER CARNIVAl.. Thl> larj!e-~-pc. spiral lM>und iMitJk lor hc.")!im•·" 
is a ,·critablc funhousc nf I!""'''· !(raphot-.. . quia.<.., arM.l p11ul ..... \\"nttt·n h) Vi.\lorro 
<·olnmm<l Hiehard Ramdla. th.- proj(raom are challcn!(inl! cnoul!h to t·n.,ure mntln· 
ued learning. yet short <' llOUIIh to I'"" idt: \uur d11ld "ith tl~t• """'"liatc ddij.(hl and 
""' urd of mastennl( ha\lc """l" 'linj( ' kilL, . And for C\en !(real<'r enJu~mt·nt . j!<1 the 
C AR!\IVAL CO~IP1'u'\ I ON. "30-minutc ca.'C\t:llt' l110tuomn~ all tiM.· prr>gnlln' on thc 
hook ElinnnatC'\ tirt-.olll<' t\ pill)! "'KI Jet, )Our child <po:nd more tome <'lljO)inl! th<• 
pr()j(ram,. 

BK7389 Book (218 pages) ..... ...... ......... ..... .... ......... .............. S 16.97 
CC7389 Book & Cassette "Cami\'al Companion" .......... .. ........... 824.97 

FOR TOLL-FREE ORDERING CALL 1-800-258-5473 
WAYNE GREEN BOOKS• PETERBOROUGH NH 03458 

Itemize )OUr order on a ""P"rote P'""" of papor and mo>l to Wayne Cr..,n Boob. All Sol ... Petcrborou~h • ..;H 03438 Be SUrt' to Include cl..d or detilll«< 
credit cord Information. (Vba. MCor A \l EX IICa.'J)ted ) r-;oC.O.D. ordenaccq>t<<l All ordcnaddSI .50for tho fmt book. pooto and handling. $1 00<11Ch 
additional book: SIO.OO per book rort!l¥0 lllr mall Plea.se .n~ 4-6 werks ahrT public•tion for ck-11\f'f) Qut_"\tions rt.1(8rding )OUr order( Plt.'a~ "file to 
Customt-r Sen. lee at the abovr addreu 
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Serial Line 
Analizer 

s.rt.IUne~ .. . ...... . . . . . . . . 
Plugt into TRs-80 color computtr Rom 
~lt port. Dispiays EBCDIC. ASCII. Binary 
and HEX at 50, 75, 110, 134.5, 150, 200. 300. 
800, 1050, 1200, 1800,2000.2400.4800. 8800. 
19200 Baud. Baud rateacanbesplitovertwo 
channels. Analizer is async and supporta 
computer/ modem/terminal/printer aPolica­
tions or trouble shooting. lnduatrial ·~erial 
anal izera Mil for 3000 and up. New techno-
logy allo- ua to llell it f9r $1 .. . 
EPROM Progr.mmer . ...... . ... . . . . . 
Read and program EPROM on tha TRs-80 
color computer. for $10. 
EPROM ll!loerd . . . ... . ... ..... . ..... . 
Board with aocketa and support chips allow 
you to plug in your own EPAOMandexecute 
thtfn on the color computer. for $30. 

~r=.~=~pe· iii." i~i~atio~:· F=i1e 
name. file type, gap information. start ad­
dress. load address and data blocks, $15. 
Tap .. na utllty ........ : .. .. ...... . 
4K color computers can save machine code 
or binary files on tape with this utility, $15. 
Mulk1 .. . . ... ... . . . . . . . . . . . . . . . . .. . 
Simple note entry using joystick on TRs-80 
color computer. Supports whole notes 
through thirty·MConds and 11 keys. Can 
save music scores and recall them later to 
piay or to change. Euy to UM, $30. 

Add $1..10 lor'"*' Md ........ PriDMeubfect 
to c:Mngt. WI I'Midenll edd fto .... tu.. 

~ 
P (J Bell 12 1 • M,,.o .. g o W I •, 11'>0 

414-784-902 7 

RELOADBO 

Micro for $9.97 and$19.97. These tapes 
and disks are not part of a regular Load 
80 subscription. 

An index to Load 80 programs and 

Program l1tk 
COPYRGHT/ BAS 

2 VOICE/ BAS 

3 MAKEGFTX/ BAS 

4 READGFTX/ BAS 

s SPOOLER/ SRC 

6 DSPOOLER/ SRC 

7 UNIPOKE/ BAS 

8 L VL2SRCH/ SRC 

9 DISKMAP/ SRC 

10 SEARCH/ SRC 

II SEARCHI / BAS 

12 AUTO KEY / SRC 

13 AUTOKEY / BAS 

14 POKEGPHS/ BAS 

IS MAZEI9/ BAS 

16 SCROLLISRC 

Reload 80 columns for 1982 will be pub­
lished int he January 1983 issue. Com­
plete lists for 1981 and 1982 will be pub­
lished in the Anniversary Issue. • 

... C0111mtnts 
None 

72 None 

118 None 

118 None 

130 Needs EDTASM 

130 Needs EDTASM 

146 None 

194 Needs EDTASM 

236 Needs EDTASM 

262 NeedsEDTASM 

262 None 

280 Needs EDTASM 

280 None 

296 None 

341 None 

370 NeedsEDTASM 

December Load 80 Directory 

IIISOSYS 1111808YS IIISOSYS 111180SYS IIISOSYS IIISOSYS MISOBYS MISOSYS MISOSYS MISOS\'S IIISOS\'S IIISOS\'S ! 

I ~~;.~~~~~~~~ ~· Of;L:_ ~~:~~~.~~~J 
Cf) progr-lng lMguige with : ~ assetmler, bit' rt011el It has: Qi 
,. o Integer subset of C; has o Assemle to dlst or ~ry () 
to tccess to floating point fr~ .ultlple source fi l es Gl i ROfl routines wia functi011s IIISOSYSIIISOSYSMISOSYSIIISOSYSIIISOSYS nestlble to FIYE lewels. i1 
- o All stltM!nts supported to K o Asseele conditloul code 
~ eacept : SWITCH- CASE, 60TO, ,_ LDOS,Veraion5.1 iatheUitimatein()perating - with IF, IFLT, IFEQ, IF&T, ! 
~ TYPEDEF, STltUCT, UJIIIHI. ~ Syst,eina for the TR5-80 Models I and Ill. i IFDEF, IFNOEF, IFREF to 16 Ut 
CO o All operators ellcept •->•, ! MISOSYS is your East Coaat Headquarters lewels with IF-ELSE-ENDIF . i 
() • . • , SIZEOf, (TYPEIWIE) . • lorLDOS,thedocumentedsyatem!Version 0 Autoutlc se.-cll of SOURCE-< 
!! o Stnhnl I/0 redirectiOft ~ 5.1 'ia Prtced at Sl29 •• + $5.00 S&H per K subroutine librar\es stwed Gl 
~ with dew lee Independence. ayate'm. Deduct SJ5 if ordering both. §- in · t~iccessad structure K 
ca o Input using F&ETS ar GETS l[}[]

6 
s.~ to resohe references left i 

~ functiOfts support JCl. undefined (~ires POS) . ;,; 
() o D,n•ic .-ory ..,I!IM!nt. ~ ~ o One-lewel Mcaos support -< 
!! o S~enthl files open for : SASOSIIISASOSIIISASOSIIISASOSIIISASOSIII par.-eter substltutiOft by Gl 
~ READ, IlliTE, llld APPENO. position lfld by keyword. K 

o LC Generates Z-81 EDAS-IV (Z)\-G~rl o loul libels In both *CRO i 
~ source' code as output. ,. ,., eap111sl0fts &r PDS searches. () 
~- o Z-81 •source• llbrarl~ In Finally, user custo-lzed char~eter sets for your o Supports +, -, *, /, .MOD. Gl 
C6 ISAM-tccessed PDS files. MX-8f Graftrax tnd MX-189 pri nters. With GRAphic .AID. , .OR., .NOT., .XOA . i1 

o C~tct, one-line c~iler Support PICk• you create chartcter sets us ill le o COftst111ts c111 be dechred 
~ invoutiOft for usy use. fr~ lilY 111d all ~ppllcations. Create char~eter u base· 2, 8, ••· &r 16 or ! 
~ o CC,..,Iled progr.-s rvn on sets of single- width , double-width, i. 12- pltch, string, with 111re thll'l one~ 
co both Model I llld Model III using the liltASP chartcter editor , ALTCHAR. liltASP ulue Oft 1 single line. Gl 
()- o Ill/LIB tccesses graphics c011es supPlied with 7 character sets. Print Modl o 15-char libels including -< 
~ and LDOS entry points. special chartcters on your Epson! Set MX options special chars: · '· 7, S, Gl 
~ o LC/LIB Includes: FPRIIITF, fro- yoAJr keyboard. Invoke underlining! Written o EatensiYe cross-refer.ci K 
CO PIUIITF, AllOt, FREE, S8111C, by K.A.Hesslnger It S.A. loa.r. liltASP: S5f+S2S&rH utility &r EQU generation. i 
>- and String functions. o Enter source In upper case () 
f! o LC: The Mod I/11! Yerslon [( X \ or loefer case. Line editor ~ 
C6 Includes : LC/00, LC/1..111. has COPY, CHA!I>E, and lOVE Cit 
i FP/UI. 11/l.II. EDAS-It. IUSOSYS • Dept . M!i [\ S/.. ./ 0 Pseudq-DPs LORG, COM, PAGE K 

llEF, llld 111re th111 2ft P.O. Boa 4848 TITLE, SUBTTL, SPACE. -
~ p~ges of docu~~entltiOft. Alex111drla, VA 22313-11848 Model I/11! for LDOS : Sl• ~ 
CO Re411r~ 2-drhe 48K LDOS. 7·3-96f-2998 MOdel ll for ' TRSDOS : S2ll C11 i MOd ll3 for LDOS : S150+S4S&rH Dealer's Inquiry Invited "' 123 Add S4 S&rH + 41 VA tax. i1 
i SASOSIIIIASOBIII SASOSIII SASOSIII SA908111 SASOSIII SASOSIII SASOSIII SASOSIII SA.SOSIII SASOSIII SASOSIII 
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Sales Opportunity 
A few select territories available 

Join a fast growing company in­
volved in the microcomputer in­
dustry as a direct salesman. 
Sales involve our wide selection 
of books, four publications and 
software. We are looking for a 
non-smoking individual with a 
good sales background and a ba­
sic understanding of microcom­
pu ters . An excellent career 
awaits the person who wants to 
be " on his own." It will be the re­
sponsibility of our direct sales­
man to become familiar with all 
makes of computers and their 
sales outlets, amateur radio and 
electronic stores, book stores, 
and other outlets for our prod­
ucts in your given territory. We 
will also add other l ines as they 
become available. Arrangements 
are being made to coordinate ef­
forts with some other firms in the 

area, including a major printer 
manufacturer. We offer an excel­
lent growth potential with a high­
ly motivated, young corporation. 
If you or someone you know is in· 
terested in the opportunities 
available at Wayne Green Inc., 
please submit your background 
in detail, including sales experi· 
ence, recent work history. knowl· 
edge of the microcomputing in­
dustry, educational background 
and references to: 

Sates Manager 
Wayne Green, Inc. 
Peterborough, NH 03458 

All replies will be immediately ac­
knowledged and held in the strict­
est of confidence. 

WAYNE GREEN, INC. 
(E·12) Pine Street 
Peterborough, N.H. 03458 

MOVING? 
let us know 8 weeks in advance so that you won ' t miss a 
single issue of 80 Micro. 
Attach old label where indicated and print new address in 
space provided. Also include your mailing label whenever 
you write concerning your subscription . It helps us serve 
you promptly. 
0 Extend my subscription one additional year for only 

$24.97 
0 Payment E:nclosed D Bill me 
Canadian and, Mexican $27.97 1 year only US funds. Foreign $<44.97 1 year only US 
funds, drawn on US bank. Please allow 6-8 weeks fO< deli•e<y 

80 MICRO 

If you have no label handy, print OLD address here. 
-J ...., 
~ Name _____________________________________ ___ 

-J 

~ Address 
..... ..... 
"( City State Zip ___ ___ 

print NEW address here. 

Name 

:I ao Address 
a: 
0 
~ City State Zip 

... See l isf of AdVerllsers on Page451 

Do You Use a Printer 
or Modem? 

The average microcomputer "moves" data at 
120,000 c haracters a second. A typical disk drive 
transfers it at 27,000 CPS. Most printers however 
plod along at 100 CPS and many modems squeak out 
30 CPS . That's quite a drop in efficiency not to 

~:~~i~~nag ;~~=r~f ( ·:t :"'; -----~ 
We've broken 'fDP<Imlur 

this bottleneck ; • -
with a smart little __ .. .. __ _ 

• "white" box called the PRINTER OPTIMIZER that 
features a 64,000 to 256 ,000 character memory 
buffer. Now you can "print" your inventory in 2 
seconds instead of 10 minutes , and no longer will 
your computer be tied up transmitting or r-eceiving 
modem transmissions . The OPTIMIZER is smart 
too . You'll notice a keypad and display in our 
picture . You can tell the OPTIMIZER to convert 
data, send control sequences , pause on cue, and 
more. For example: access all of your printer's 
capabilities (graphics, font size , forms control, 
special symbols) with the ease of selecting a 
station on a pushbutton car radio. Use it to adapt 
an XYZ printer to your ABC computer running a 
PDQ word processing program. Run a serial print­
er or modem from a parallel port. If you can afford 
and jus tify a d isk drive, then you certainly need 
our OPTIMIZER to bring your printer , plotter or 
modem "up to speed" with the rest of your system . 

If You Need A Letter 
Quality Printer f--j . •. . .-. 

. . . then consider our affordable - - ·-
yet high quality alternative. Our MEDIAMIX ETP• 
converts an IBM Electronic Typewriter (and some 
other brands) into a computer printer . Every 
office needs a typewriter. So for example , you can 
buy an IBM Model 50 ET that costs about $1200 and 
have a superior typewriter, and then with our 
ETJ2 have a printer that produces probably the 
highest quality printed image available. You can 
even do typesetting like this ad ! And for financial 
printing you can't beat a wide carriage IBM ET . 
It's a truly cost effective investment. There are a 
number of arguments in favor of choosing this 
route over a single use computer printer , and we 
have an article on this subject you should read . 

We apply technology creatively, with insight 
and with respect for the non-technical end user . 
Feel welcome to write or call our toll free number 
for more information . 

APPLIED 
CREATIVE 

TECHNOLOGY. INC. 
2723 A--.ue E Eaet, SUte 717 
Arlington, T IIX88 76011 
(817]-261-6905 
(800)-433-5373 

80 Micro, December 1982 • 467 



CAI~ENDAR 

December 
6-7 Future Co mputing Inc., 

Richardson, TX. Home Com­
puter Market Forum Loews 
Antole, Dallas, TX. 

6-8 IEEE Computer Society, Silver 
Spring, MD. Winter Simulation 
Conference Holiday Inn at the 
Embarcadero, San Diego, CA. 

6-8 IEEE Computer Society, Silver 
Spring, MD. VLSI & Micro­
computers: Today and Tomor­
row (TENCON '82) Ho ng 
Kong. 

6-10 IEEE Computer Society, Silver 
Spring, MD. Tutorial Week 
West '82 San Diego, CA. 

7-8 The Yankee Group, Boston , 
MA. Strategy / Counterstrat­
egy: The Network as a Corpor­
ate Resource New York, NY. 

7-9 IEEE Computer Society, Silver 
Spring, MD. 1982 Real Time 
Systems Symposium Los 
Angeles, CA. 

7-9 

10 

Technical Education Research 
Centers, Cambridge, MA. 
Microcomputers in Education 
St. Louis , MO. 

IEEE Computer Society, Silver 
Spring, MD. Computer Net­
working Gaithersburg, MD. 

9-12 National Computer Shows, 
Chestnut Hill, MA. The Second 
Annual Southeast Computer 
Show and Office Equipment 
Exposition Atlanta Civic 
Center. 

7-8 The Yankee Group, Boston , 
MA. Strategy / Counterstrat­
egy: The Network as a Corpor­
ate Resource Palo Alto, CA. 
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13-15 Technical Education Research 
Centers, Cambridge, MA. 
Microcomputers in Education 
Boulder, CO . 

January 

17- 18 EMA Management Associates 
Inc., Richmond, VA. Using Small 
Computers in the Professional 
Design Fmn Hyatt Kuilima Nor­
thshore, Kahuku, HI. 

17- 20 IEEE Computer Society, Silver 
Spring, MD. Optical Storage of 
Digital Data Lake Tahoe, CA. 

18- 20 Technical Education Research 
C enter s, Cambridge, MA. 
Microcomputers in Education 
Tallahassee, FL. 

31 - 2 Future Computing Inc., 
Richard son, TX . UCSD 
p-system Industry Forum Loews 
Anatole, Dallas, TX. 

February 

7-9 Technical Education Research 
Centers, Cambridge , MA. 

Conrlng 
Next Month 

To celebrate the new year , our 
January issue wi ll include an incred­
ible program- Creator, by Bruce 
Tonkin (see Proof Notes, p. 16 for 
more info). 

Also featured wi ll be articles tell­
ing you how to market your own 
oftware. Topics will include decid­

ing on a publisher, copyrighting 

Microcomputers in Education 
Washington, DC. 

14-17 IEEE Computer Society, Silver 
Spring, MD. Computer Science 
Conference Orlando, FL. 

16- 18 IEEE Computer Society, Silver 
Spring, MD. International Solid 
State Circuits Conference New 
York, NY. 

17- 19 Technical Education Research 
Centers , Cambridge, MA. 
Microcomputers in Education 
New York, NY . 

21 - 23 American Federation of Infor­
mation Processing Societies 
Inc. , Philadelphia, PA. Office 
Automation Conference Phila­
delphia Civic Center. 

23-25 Future Computing Inc. , 
Richardson , TX. Personal 
Computer Retail Forum Loews 
Anatole, Dallas, TX. 

25- 27 Computer Expo 83 Orlando, FL. 

how-to, and documentation do 's 
and don'ts. 

Of cour e, we will continue Philip 
Van Praag's " Hardware Hacker" 

series and Margaret Grothman ·~ 
" APL Primer, " and feature several 
timely reviews and Color Computer 
art icles. • 



ONLY 
S1U5 

COLOR COMPUTER 

* * JOYSTICKS * * 
Tored ot broken JOystrcks? Ours are burlt to Jut. wrt h 
gooo smoot h pots. and a atronv lever and rnternal 
mechan1sm These are avperior to the Rad•o Shack 
des•gn Get your JOyst tck programs workmg the way 

they ahould! 

Up to 20% OFF on software. 
We stock select •ons from 

Prlckley Pear, Tom Mix, Mark Data, 
and others. 

Wrote or call lor tree catalog. 

Add $2.00 shoppong on Joy stocks. We pay shrpprng on 
·ollware. St .50 addrtronal tor C.O.D 

ENDICOTT SOFTWARE 
P.O. llox 1:zs.t3, HuntiYIIIe, AL 35802 ..- 283 cz 205/881·0506 = 

This publication 
is available 
in microform. 

University Microfilms 
International 

~ase send add1toonal •nlormahon 

Na~--------------------------
lnstotut>On ----------------------Street ________________________ __ 

C ity ---------------------------
State lop --------------

300 Nouh l...-b ROdd 
Dope PR 
AIYI A rbor Ml 48()6 
USA 

30 32 1-YJftwnn Sc1ffi 
D<p PR 
London \lo 1r-. 7RA 
lnq .. nd 

80 Micro does not keep subscription 
records on the premises, therefore 
calling us only adds time and doesn't 
solve the problem. 

Please send a description of the prob­
lem and your most recent address 
label to: 

BOrncro 
Subsc:rlptlon Depl 
PO Box 981 
F8rmlngd81e, NY 11737 

..- SH Lrsl ol Advertrsers on Poge 45 7 

DO YOU HAVE 2 PRINTERS? 

-.. ,... -~ .. , 
. I : . . .... .--. - -= :· : .. 

N ow yru coo have 2 PRINTERS DN· UNE at all tAmes 
Our MOOEL 80 LINE PAINTER SWITCH "'diiii>Qned 
for the TAS·BO canputer to a• ow the user to easaly 
select between twa pnntef'S by~· ol a conveo 
•entiv located s..,.tch 1M thaut cneng.ng cables Our 
conpact modlAe connectS to the pa1'1111el pnntor ~ 
ot yo.Jl' Modell. Model II or Model Ill Ulrough • pcv1ter 
~ axt.enSoon cable and p!'OII dee a card«<ge con­
nector for aach of yrur two pnntara GOld plated 
contacta 8MUf'e excellent connectc>n rei abo~ty. Our 
Model 80 ,.......tch comes assemblud. tested and .......0.,. 
to usa for the low cost of $40 rncludong &hoppong to 
eny U S destonat>on A pnnt er port extensoon cable os 
av111lable from us at a cost of $12.50 for the Model 
11111 or $20 for the Model II can now for more rnfOI"fT\8-

f/,~ u!e~u:~ B~lf';t~~"f1e0~·821 for Model 

.f\J\JV~r hf signalling inc. .....oo 
P 0. Box 17510. Kansas Cty MO 64130 

- 1-816·931-4448 IAiiiii!iil -=- TOLL FREE 1·800.831-4448 ~ 

COLOR COMPUTER SOFTWARE 
18·K EXTENDED BASIC 
Adventure word gemea 

· THE ALCHEMIST'S LABORATORY · $14.95 
muc the tng redtenls yourself 

· LOKAR' S MAGIC STAFF · S14.t 5 
live crystal statues the mag•c statt and a c as11e 
fllleo w ttl"' w tld antma ls 

· NIGHT TOWER DESCENT · $14.95 
ten ttOO<s ot aangeo. treasure. a no magrc aoe be 
tween you ano freeaom 

· SQUEEZE · S14.t5 
arcade style game where aliens close •n I rom bo th 
s•des at once 

· GRAPHIC SCREEN EDITOR · $16.95 
c reate ptc tures on the screen ustng iOYSitck s or 
arrow keys save on tape erase oatnt ana many 
other fea tures 

· COLOR SHOW DISPLAYS · $1.95 
ftve graptucs programs that create enotess chang 
tng oauerns 
all programs 16-K extended oastc cassette only 
Sand tor free cetelogue. We accept checks, money 
orders. Vise and Mesterch erge jno C.O.D.s). 
Plene edd $1.00 tor shipping. Sand to. 

REAL SOFTWARE CO. 
P.O. BOX 401 

HOPEDALE, MA 01747 
(617) 393·6281 ..-34!> 

Mass res•dents add 5•'• sales tax 
• dealer tnQutfles welcome<l • 

JONELL SYSTEMS 
TRS so• MOD I 

SIAIAml: In aswmbler - fn 1. lrv•·~OIOn, 1r~ph.cs or tented 

~= ::~~u~~·;: ~~t~:C ~nt Of ~I.J•nst co'"t~~S 
IIOIY"flttll4 GIHII:ATOII: <AMrM~ .Jnyone'\ beorythm ch• rt 
for 6 mm W/ 16K, 1 yr. W / llK. V.deo Of LIP output wilh 
wmuhMlt!OU\ ~r.,htc \IM-w~veprHenl.at l()n of ,u lfuncteons .. 
F&.l' cnhc• l d..ys M\d much more. Req. m1n 16k l~~ lti19.9S 
~ACCOUNTING: Run your ' Y" • m ~ko l ho tMnul't Monu 
driven proar~m re<:o~d\ ~ f•Je.\ sun M'ld \lOp run time from 

:!:.'::"~~~be,~~~,!;~· ~~f~C~~~I ~~.;:~u:\~ Cf~~ 
JMrments lnd more. In d~tolr. b~stc for llk \~M"' S14.9S 
CMD 1 TAll: M~ke ln-el ll ~·c sywe m '~'from CMO Dn.k 
F tl~. Sh(Jililn lo.td ~ ~try ~rtUH. Req )21( dtt-11 
~- m~ 
TA" l CMD: M~l..t di\.lr.. 0-riO file hom ~d II \y..a~ t~ 
ShoW\ lo.ld •nd entry olddre-u.t\. ldenttfte'\ non-\ystem t .Jpei 
Much umplet ti\.Jn Llped.-.lr. ut~tty Rtq. JlK Dslr.. 
$y• - S1<.~ 

J()NRl SYSTEMS 
1.l0 4th Str~~ AI Ill~ 

Huntinston . wv 2.S70S 
• Tr.:le-Nrk of hndy Corpouuon .,...).47 

Save Grief & Aggravation 
--Know Before You Buy-­

"uo 
"Conaumer Prottctlon for 
the Mlcrocamputer Owner" 

COVI .. I : 
Prelim• nary Cons•deratrons betore 8uyong 
Legal D•Hetences between Mail Order and 
Local Slore 
P1tlalls and Prolechon ot Payong by Cash. 
Check. Credit Card. etc 

4 Whal a Warrltnty Really Is 
S How to Comp111n EHecJ•vely 
6 How to Legal ly Re,ect lind Revoke 

Acceptll~ of Goods 
7 Miscellaneous H1n1s and Suggestions 

ONLY $15 Poet Peld (COD S31!11tre) 

Send Check or Money Order 10 

L J. KUTTEN. ATTORNEY 
201 South Centrel 
P.O. lox 11115 

Sl Loull (Oeyton), MO 13105 
31~n1·1144 

___ ... _, __ 
Compuservo tO H06M.376 SOurce 10• TCK092 

..-4.U 

9TRACKTAPE 
for TRS-80 Mod.ll/16 

ALDEVCO has available the AC­
CESS II ANSI std . 9 track mag. 
tape (1600 bpi) system tailored 
to the Radio Shack Model 11116 
hardware 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 

PUT YOUR COMPUTER 
TO WORK BAVINCJ ee 
EVERY TIME YOU BUY 

GROCERIES!! 

BSORT 
•s a fast. menu d nven assembly 
la ngu ege program that keep s track 
of u p to 1 200 store coupons Enter 
your shoppng ~st ancl QSORT locates 
every usable coupon wothrn seconds 

A specral filing system speeds 
physrca l retnev a l of a ny coupon to e 
few seconds_ 

Comprehens•ve manua l 

S etos fect •on G u erenteed or your 
Money Bec k. 

Specify M o del I o r Ill 
c eaa e tte or d•sc ...... $39.90 ppc1 
(Celof ,......,.nta edd - ) 

.V .NCIIN •• AINCI "" 74 

I" 0 BOX 33!5 1. 1'!1\/EI=ISICE. CA 9 :2!51 9 
(714) 781~2 
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NEW PRODUCTS 
Project Management System 
The Demi-Plan Project Manage­

ment System is now available for 
Model I and III computers with 48K of 
memory, one or more disk drives, and 
a printer. 

programs can be readily adapted to 
most applications. 

Each chapter contains exercises de­
signed to test and extend reader com­
prehension of the material presented. 
For the first-time Fortran user (and the 
veteran who needs a quick reference), a 
summary of the syntax, standard func­
tions, and reserved words of Fortran is 
included in the appendices. 

Priced at $15 .95, this book is avail­
able from Sybex, 2344 Sixth St., 
Berkeley, CA 94710. 

Reader Service ., 585 

Sell Your Programs 

edited by Eric Grevstad 

This program allows the user to 
define and maintain a file of project 
tasks and resources. This information 
is used to print various forms of Gantt 
charts, resource histograms, and task/ 
resource cross-reference printouts. The 
system determines the critical path of a 
project and allows the project manager 
to introduce "what if " data to show 
the effect of date and resource changes 
on completion date. Vendo r-One is a Model I utility for 1--------' 

The Demi-Plan disk sells for $49.95, 
with documentation alone available 
for $5 . For more information, contact 
Demi-Software, 6 Lee Road, Med­
field, MA 02052, (61 7) 359-4502. 

Reader Service ., 580 

Fortran Programs for 
Scientists and Engineers 

Over 60 of the most frequently used 
scientific algorithms, along with their 
program implementations written in 
Fortran, are presented in Fortran Pro­
grams for Scientists and Engineers. 
The material covered in this volume, 
including curve fitting, vector and 
matrix arithmetic, numerical integra­
tion, random number operations, and 
statistical analysis, wiU be of practical 
use to any scientist or engineer, and the 

Fortran Programs for Scientists and Enginnrs 
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program authors that permits your 
software to be sold on a custom-for­
matted disk that both single- and mul­
tiple-drive customers can use. The 
package includes a licensing agreement 
for unlimited dist ribution copies of 
your disk . 

A Model Ill version will be available 
soon. Vendor-One sells for $30 fro m 
Applied 80 Softwares, 4316 Vermont 
Court , Virginia Beach, VA 23456. 

Reader Service ., 574 

One-Megabyte 
Minifloppy Drive 

The slimline minifloppy M4853 
from Mitsubishi is a double-headed , 
96-tpi, 5 V. -inch standard drive. The 
unit has track-to-track access time o f 3 
ms, head load time of 50 ms, and a set­
tling time of 15 ms. 

The M4853 also includes a precision 
head load mechanism with all ferrite 
heads, a ci rcular gimbal-type support 
for high data reliability and long media 
life, and an advanced direct-drive 
brushless mo tor that eliminates all con­
cern for belt changes. Disk rotation 
starting time is 250 ms. 

The drive's dimensions are 1.61 by 
5.75 by 8 inches . Its price is $450. For 
additional information, contact 1nflo 
Inc., 244 Mill Road, Yaphank, NY 
11980, (516) 924-9229. 

Reader Service ., 566 

Very Micro Computen 
CompuGift Inc. (P .O . Box 1408, El 

Toro, CA 92630, (714) 768-8223) has 
introduced a line of desktop gift prod­
ucts in the shape of a 4 '12-by-4 '12 -by-6-
inch computer terminal. The Com­
puter Caddy is a pen and pad ho lder , 

CompuGift 

while the Computer Planter and Com­
puter Bank provide a place for flowers 
and coins. 

The screen of each CompuGift 
forms a frame for your favorite pic­
ture. All items are individually gift 
boxed, and available in light grey, dark 
grey, yellow, and magenta high-quality 
plastic . Each is $8.99 plus $2 postage 
and handling. 

CompuGift is the idea of a Califor­
nia systems analyst and his wife, a 
computer specialist. The company 
predicts first-year sales of $100,000, 
saying, "Everybody is computer crazy 
nowadays; who wouldn't like a gift 
like this?" 

Reader Service ., 550 

Z80 System Reference Card 
A new 16-page, $4.95 card summar­

izes and captures the entire language of 
the Z80 microprocessor chip for easy 
reference. 

The card provides clock periods and 
microseconds for every inst ruction . A 
formula o n the front page lets you cal­
culate your own timing, regardless of 
your machine's MHz. 1n addition , all 
instructions are completely listed in op­
code sequence for PEEKing, and mne­
monic sequence for POKEing . A con­
ditio n code chart and hex-to-decimal 
chart make programming easier. The 
undocumented op-codes found on 
some chips are included, as are decimal 
equivalents for every instruction. 

The Z80 System Reference Card is 
available from Nanos Systems Corp .. 
P.O. Box 24344, Speedway, IN 46224. 

Reader Service ., 572 
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NEW PRODUCTS 

Farm Weather Center 
Specialized software for deriving in­

dividual crop and field estimates of 
crop development and soil moisture 
balance is now available for the 48K 
Model III with one disk drive. 

With simple rain gauge observations 
and daily readings of maximum/ mini­
mum temperature as input, the pro­
grams yield graphic displays of results 
along with summary reports and 
statistics through menu selections. 

Prices start at $125 for one crop ( ei­
ther corn, soybeans, or spring wheat), 
while all three are available for $200. 
For more information, write Climate 
Assessment Technology Inc. , 11550 
Fuqua St., Suite 355, Houston, TX 
77034. 

Reader Service .,. 584 

Port Expanders 
A series of software-controllable 

port expanders from Advanced Sys­
tems Concepts Inc. allow single-port 
units to interface with multiple periph­
erals or computers. 

The port expanders are compatible 
with computers, printers, plotters, ter­
minals, and modems that have an RS-
232C or Centronics-compatible inter­
face. The Model QSll allows a single 
port to talk to one of four output de­
vices. The Model MOll allows four 
computers, modems, or terminals to 
share a common unit, such as a letter­
quality printer. 

Each unit weighs two pounds and 
comes in a 13.5-by-7-by-2-inch enclo­
sure. They use CMOS technology and 
consume negligible power. Each retails 
for $450 from Advanced Systems Con­
cepts Inc., P.O. Box Q, Altadena, CA 
91001, (213) 684-5461. 

Reader Service .,. 562 

REFORMATTER. 
CONVERSION SOFTWARE 

TRSOOS CP M TRSOOS - DfC 

Reformatter 

Bytewriter 
The Bytewriter is a letter-quality, 

daisy-wheel printer/ typewriter. It fea­
tures a built-in Centronics-compatible 
parallel interface. All you do is connect 
it to your computer. 

The Bytewriter has 44 alphanumeric 
keys plus 12 function keys, a 12-char­
acter buffer memory, a switchable sec­
ond keyboard with foreign grammar 
symbols, memory erase of the past 10 
characters, a half-space key, and auto­
matic repeat on any key. Character 
densities of 10, 12, or 15 cpi are switch 
selectable. 

This product sells for $795. For 
more information, contact Bytewriter, 
125 Northview Road, Ithaca, NY 
14850, (607) 272-1132. 

Reader Service .,. 590 

DEC and CP/M 
Conversion Software 

Model II users can now exchange 
data files and source programs with 
CP/M or DEC R T -II systems using 
Reformatter conversion software from 
MicroTech Exports Inc. 

TRSDOS to CP/ M reads and writes 
single-density CP/ M disks, and 
TRSDOS to DEC reads and writes sin­
gle-density RT-11 disks. A third pro­
gram, TRSDOS to IBM, is available 
exclusively from Tandy Corporation 
through Radio Shack stores. 

ASCI Port Expander 

Each version runs on a single-drive 
Model II and provides full facilities for 
file reorganization and directory main­
tenance on the target disk. In addition 
to bidirectional transfer of files be­
tween the two operating systems, the 
program provides complete file statis­
tics for the target disk, and permits the 
user to delete or rename files, alter user 
numbers, and convert TRSDOS disks 
to the target disk. 
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DIUfiJIEI6ICS 
P ,Q, IIOX 1733 

IMa !WI<, Fl 32173 ..- •o3 

No Shipping or 
Handling Charges! 

~ 

40 Tk ss 
40 Tk DS 
80TkSS 
80 Tk DS 

MODEMS 

!ANDON 
Ban c-plde 
$216 $248 

289 345 
289 345 
379 429 

TEAC 
.... -c;;:.,. ... 
$216 $248 
309 359 
309 359 
419 459 

HAYES Smanmod"m . . . . $229 
HAYESSmartmodem 1200 559 
HAYES Chronograph .. . . 219 
Signalman Marl< I D.C 95 
UDS 1030ALP 169 
UDS 103 JLP . 205 

PRINTERS 
Epson MX80 FT 
Epson MX100 
Microline 82A 

ORCHESTRA 85/ 90 . 
Orchestra Software .. 

COMPUTERS 
Model l II with 2 Tandon Drives 
Model ill With 2 Tandon 

Dnves and RS232 
LNW80 Modell 
LNW80 Model II 

S559 
749 
479 

99 
.. Call 

S1785 

1880 
. 1475 

. . 2050 

nD£WATER DATA SYSTEMS 
14 PARKVIEW AVENUE 

PORTSMOUTH. VIRGINIA 23704 
(804) 397-9636 .-338 

All prlca dJec,_,.,ed/« c-". 
Clwrp onkro 4ll ....,,,_, 

We eccept ,.._,..,c..,...., VI .. 

V1rgmla Resadents P\ea.se Add 4% Sa let Tax 

P1I/T1k announc es two great new 
machine language arcade . gamea w /aound 
lor TRS- 80 MOD I or Ill, dlac or tapa 

Ju 
M y 

$14.95 
Vou'r• a tlbb lt 1ry1ng to get to your cove t Croaa 
'"Gtt• •Y• •ncs n vers- dodge mo..., W,g c er s enct trvcks- ,ump 
from boet to boet • en incredib le journey Ge t s he rder 
and " • rdtr and H•gh tcor es lived Of'l d is c vers ion 

Pl a y faat paced Indoor socc er aga ins t a 
fr iend or t he computer. Oribble. pass, steal the 
baH, use the b oar ds-control the whole team!! 
When you 're done, lay down-exhau sted. ,., 32• 

* Soec#y WOd I or •• df.C ()2) 
Ot uo• c ,,,, 

: ::r!2o;~:~: ~·z :m·~.:t. d * Oea ~otrs 11'\oQ\,M' .. , • elcOf'le. * ,, ,., i<llf'll • 1<1<1 . .. ttl•t II• 

~ New! 

@SANVO 
FOOTMATH 

software/MoDEL 1, m 
32K, 1 Disk leqd. 

MBC-1 000 micro 
tm 

• 64K RAM • CP/M & SBASICD 

• 80 x 25 GREEN PHOSPHOR CRT 

• 5 FUNCTION KEYS • GRAPHICS 

• RS-232C & CENTRONICS PORTS 

·SINGLE 328K DISK 

List 
$1995 $1640 delivered 

$99.95 
• Calculate lineal measure without decimal conv. 

·Input/output in english written form 

·Print, store, edit, append files 

MENURITE $24.95 
·Generate BASIC menus without programming 

• Drives up to 21 programs with 3 exit options 

• Automatic~ly spu:es & centers display 

Send check or money order and we ship PREPAID. COD's shipped collect. 
$250 deposit required for COD computer orders. 

ca1l: 

Cheever 
Microware 

(214) 832-4211 

Texas residents add 5% sales tax. 

mail orders: P.O. Box 3834 

Texarkana, Texas 75501 
showroom: 4120 McKnight Road 

.-326 Wake Village, Texas 75501 
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Priced at $249 for each version, Re. 
f0111Ullter software is available from 
MicroTech Exports Inc., 467 Hamil­
ton Avenue, Palo Alto, CA 94301, 
(41S) 3U.9114. 

Reader Service , S61 

Macro Aaembler aad 
Editor For Color Computer 
Macro-80c is a macro assembler, 

screen.oriented editor, and machine­
Janauaae monitor for the Color Com­
puter disk system. 

Tbe assembler features local labels, 
cooditional assembly, pqe headers, 
and symbol-table cross-reference list­
iop. Tbe full standard 6809 insuuc­
tion set is supported, alooa with many 
additional pseudo-ops such as SET, 
ASK (for keyboard input durina as­
sanbly), and even PEEK and POKE. 
Tbcre is a stack available for writin& 
structured macros, and complete docu­
mentation on the assembler's support 
of such techniques as embedding 
machine lanpqe into Basic proarams 
or writina prosrams that checksum 
themselves. 

The text editor may be used on any 
type of text tile, but is designed specifi­
cally for quick and easy editina of 
Assembly-lanauqe source flies. It re­
quires no line numbers, so you can use 
the arrow keys to position the cursor 
anywhae in the flle. There are sinale­
letter commands for insert, delete, 
c:banse. move block, copy block, 
search, aloba1 chanae, and so on. An 
automatic: repeat feature saves 
repetitive keystrokes. 

A JIUIChine.languqe monitor is in­
cluded, which allows display and mod­
ific:ation of memory using a formatted 
hex display. Memory may be dumped 
to a printer or a text flle. Breakpoints 
may be set, blocks of memory set or 
moved, and so forth. 

Example proarams on disk are in­
duded, as are 75 pqes of documenta­
tion. Maao-80c requires a l6K or 32K 
Color Computer with disk drive; mul­
tiple drives are supported. Priced at 
$99.95, it is available from The Micro 
Works, P.O. Box 1110, Del Mar, CA 
92014, (714) 942-2400. 

Reader Service ,sss 

FIDcliDa Kladred Spirits 
The Personal Computer Owners Di­

rectory can help you fmd people with 
the same interests or computer who are 
474 • 80 Micro, O.Cember 1Q82 

willins to trade information. The 
Models I and Ill and the Color Com­
puter are listed, as are popular micros 
from Apple, Atari, Commodore, 
IBM, and others. 

The directory lists 59 different inter­
ests, ranaina from adventure and aero­
space to utilities and word processing. 
Others are physics, commercial appli­
cations, education, data-base manage­
ment, games, law, income tax, 
robotics, and many more. 

For a free, permanent listing in the 
directory, send your name, address, 
computer type, interests, and whether 
you are willina to trade information to 
Personal Computer Owners, Dept. lF, 
P .0. Box 426, Feedina Hills, MA 
01030. To receive the current issue and 
the next issue with your Jistina, send 
$9.95 and the above information. 

Reader Service "'557 

Adventure TriiO&Y 
Colorquest, a division of the Softlaw 

Corporation, bas introduced a new line 
of fantasy pmes featurina full color, 
machine-Janauqe 3-D graphics, and 
sound. 

The Adventure Trilogy takes you to 
the World Under the Cimeeon Moon 
to eopae in ritual battle with tooa­
moath and nanhokcs, then to Daz­
mor's Underworld of Doom to capture 
the Eye of Dazmor, and finally 
through the Uarek Mountains to the 
Forsaken Gulch to restore the Eye to 
the Idol. Survivors are invited to try 
the sequel, Beyond the Cimeeon 
Moon, which involves a voyage to 
outer space. 

The Adventure Trilo&Y and Beyond 
the Cimceon Moon are available on 
disk for the Color Computer. Price is 
$29.95 each from Colorquest, P.O. 
Box 19096, Minneapolis, MN 55419, 
(612) 827-4703. 
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Touch· Tone Decoder Modem 
The Touch-Tone Decoding Host 

Modem is a device for convertin& stan­
dard telephone Touch-Tones to ASCII 
equivalents. The modem has provision 
for a Bell 103 (300 baud) or Bell 202 
(1,.200 baud) data output response. An 
audio port for voice response is avail­
able as an option. 

This product connects the direct-dial 
telephone network with any host com· 
puter capable of asynchronous com­
munications via an RS-232 port. 

The modem also features auto­
answer c:irc:uitry. When called, it goes 
off-hook and awaits suitable input for 
two minutes. If no input is received, 
the modem automatically resets to on­
hook, awaitina the next call. 

When one of the 16 valid Touch­
Tone pairs is received, it is converted to 
ASCII and sent in a serial stream to the 
host. The outbound respoodiDa data, 
from the RS-232 port, is used to 
modulate a frequency shift keyer 
(FSK). This permits transmission over 
the telephone network to the callina 
terminal. 

Communication with the host Rs-
232 is at 300, 600, or 1,.200 baud (de. 
pending on the model selected), via a 
standard DB-25 connector. Since the 
same baud rate is used for incoming 



SPECIAL -PURCHASE 
TRS-80 
MOD Ill 
48K- 2 Drtve 
-DISK Ill 
TRSDOS & 
Manuals 

$1775 
6.3 to 38 MEG .A Winchester External Hard 

• Disk Ill beginning at 

$1899 
Optional HD Ill: 

EXTERNAL FLOPPIES 

9.5 meg $20ee 
19 meg 21ee 
2 x 6.3 meg 2aee • 

for MOD I $275 
or Ill 
Fully compatible, 120 day warranty 

80 TK or 2 sided $395 2 x 9.5 meg 31ee 
80 TK & 2 sided $515 2 x 19 meg 43ee 

CHECK THESE GREAT BUYS ON OTHER PRODUCTS: 
Epson MX.OO w/graphtrax $475.00 C ITOH & Diablo Ribbons 5.95 Novation cat Modem 175.00 Drive Extender Gable 12.00 
Epson MX.OO It 575.00 OC Hayes Smart Modem 259.00 NovatiOn D cat Modem 19900 Head Cleaning Kit 5 v. • 14.95 
Epson MX-100 750.00 OC Hayes Micro Model II 339.00 Percom Doubler II 169.00 Disk & Other Mysteries Book 19.95 

M X.OO Ribbons 12.50 OKIDATA M1crohne BO 35900 Percom Data Separator 29.95 Basic & Other Mysteries 

M X·100 Ribbons ~.00 OKIDATA Mlcrohne 82A 52900 Paper 9 '1• x 11 (Fanfold) 2995 Book 27.50 

Epson Graphtrax 75.00 OKIDATA Mlcrollne 83A 79900 
Paper 141, x 11 (Green Bar) 34.95 NEC Ribbons (Min. 6) 5.95 
Verbatim 5 '/• • Diskettes 26.90 Printer Gable 25.00 C.ITOH F·10 40 cps 1,695.00 OKIDATA Tractor 7500 
Max ell 5 'I• • Diskettes 3900 LOOS Operating Sys 129.00 

Tractor 200.00 Lexicon Modem 12500 Nashua a· Diskettes 42.95 OOSPLUS Operating Sys. 149.00 
NOW OPEN - VA DATA COMPUTER CENTER 818 Baltimore Pike, Springfield, P•. (Del•w•re 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 
LDOS & 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 
$80 

Direct Replacement For 
R.S. RS232, Fully Tested 
& Burned-In, Easy 
Installation, 120 Day 
Warranty, Programmable 
Pinout, Prototype Area 

D·CON 
$288 

Integral Modem, NEEDS 
NO RS232- Direct 
Connect, Programmable 
Dialing, AUTO ANSWER/ 
ORIGINATE, Easy 
Installation 

R 
IF YOU DON'T SEE fT ADVERTISED Call Toll-Free 

CALL US AND ASK FOR n: 800•345•8102 

d t EJ ~ ALL VR DATA PRODUCTS CARRY A 120-DAY a a VISA' WARRANTY INCLUDING PARTS & LABOR 

Published proces reflect cash discount All pnces are subJeCt 
to change Without notice TRS-80 and TRSOOS are trademar~s 

777 Henderson Boulevard N-6 ol Tandy Corp DISK Ill IS. trademar~ ol VR Data Corp 

Folcroft, PA 19D3i! I 2151 q&l-S:JDD ~~~~ .7~~D~~ ... r ~::E:·~;~~. '0"M·JPM 
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ACT Winchester Drive 

and outgoing data, no special split 
baud rate software is required. 

Priced at $500, the Decoding Host 
Modem is available from Micro­
Peripheral Corp., Koll Business Cen­
ter, 2643 151st Place N.E., Redmond, 
WA 98052, (206) 881-7544. 

Reader Service .,. 578 

Down Under Disks 
The ACT Winchester Disk Drive, 

produced by the Australian Computer 
and Telecommunications division of 
Australian Protection Industries, New 
South Wales, offers five- and ten­
megabyte storage capacity for Model 
II and III computers. 

The hard-disk package includes a 
Winchester-type 5 '14 -inch drive with 
five megabytes of formatted mass stor­
age and a microsequencing controller 
card with complete floppy-like inter­
facing. The controller end of the pack­
age bas been designed to run a second 
5 \12-inch bard disk, if desired. 

Two Winchester hard-disk inter­
faces are also available: the TRS-80 
Model II, designed to work with any 
Model II system and the ACT con­
troller package, and the TRS-80 Model 
III for any 48K Model III system and 
the controller package. Both interfaces 
are fully software supported with a 
CP/ M 2.2 operating system, and arrive 
fully assembled and tested for instant 
plug-in use. 

Price and other information is avail­
able from the Office of the Australian 
Trade Commissioner, 636 Fifth Ave­
nue, New York, NY 10111. 

Reader Service .,. 582 

Disk Listmaker 
Disk Listmaker is an upgraded ver­

sion of Manhattan Software's popular 
16K tape program. It can store 500 
names or items plus five-digit codes in 
32K, or 1,000 names and codes in 48K. 

In addition to fast machine-lan­
guage alphabetical sorting, the pro­
gram features selection and display or 
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printout of names in any full code, or 
names in any group of codes. Any 
name or code may be edited, and any 
entry deleted. 

Reported uses of the original pro­
gram have included school pupil track­
ing, real-estate listing information, rec­
ord and book cataloging, and many 
others. 

The Disk Listmaker is available for 
Models I and III for $20 from Manhat­
tan Software, P .O. Box 1063, Wood­
land Hills, CA 91365, (213) 704-8495. 

Reader Service .,. 588 

Consolidation System 
For VisiCalc Users 

VIZ.A.CON for the Models I and 
Ill adds a third dimension to VisiCalc. 
You can combine multiple pages of 
VisiCalc data from a model for hierar­
chical consolidations (for example, de­
partment, division, company, and so 
on) or for summations over periods o f 
time (for example, month , quarter, or 
year-to-date). 

Typical uses are to combine weekly 
payroll data into monthly, quarterly, 
and yearly reports and to combine de­
partment budget data into division, re­
gion, and company-level reports. 

A special system layout form helps 
you organize your consolidation sys­
tems. With the filled-in information, 
you can create a complete network 
during a question-and-answer session 
that allows you to define an unlimited 
number of interrelated consolidation 
processes. These definitions can then 
be stored for later use. 

VIZ.A.CON gives you the ability 
to set up special formulas (such as 

ested in possible computerization. 
Written by consultant Susan Blumen­
thal, the $8.95 volume ranges from 
"Introducing an Average Computer" 
to determining whether your business 
needs a computer in the first place. 

In addition, the book provides gen­
eral information on microcomputers, 
minicomputers, and their peripherals' 
performance, operating costs, and 
maintenance and repair requirements. 
Other chapters help you decipher com­
puter sales pitches, avoid employee 
hostility, and evaluate computer con­
sultants. 

It is available from Howard W. 
Sams & Co. Inc., 4300 W. 62nd St., 
P.O. Box 7092, Indianapolis, IN 
46206, (317) 298-5400. 

Reader Service .,. 552 

Computer Care Kit 
The RSI Computer Care Kit con­

tains three useful products for main­
taining a word processor and comput­
er. The kit includes one eight-ounce 
bottle each of anti-static spray; print­
wheel cleaner for removing ink and 
carbon build-up on Wang, Diablo, and 
Qume print wheels; and one spray bot­
tle of screen and terminal cleaner. Also 
supplied are five foam-covered clean­
ing swabs, five lint-free cloths, and a 
print-wheel cleaning case. 

The kit is available for $9.95 from 
Repair Service Inc ., 4738 N. Ardmore, 
Milwaukee, WI 53211, (414) 963-0603. 

Reader Service .,. 573 

Name That Song 
Name That Song is a game in which 

the player must guess the first word of 

ratios or percentages) that can be re- i----------------, 
calculated after a consolidation pro­
cess. You can customize titles, row 
and column headings, footnotes, and 
so on for each report created. Reports 
can be automatically saved in stan­
dard ASC II form that can be used 
with a word processor. 

Priced at $89.95, the program i 
avai lable from Abacus Associates, 
Suite 240, 6565 W. Loop South , Bell­
aire, TX 77401, (713) 666-8146. 

Reader Service .,. 564 

Advice For Small Businesses 
Understanding and Buying a Small -Business Computer is a handbook of .'----­

realistic, practical advice for small­
business owners and managers inter- Computer Care Kit 



the title of a well-known song. The 
player chooses a hard clue (fewer 
notes) or easy clue (more notes) for 
each song, and then hears the notes 
that allow him to identify it. The play­
er must contend with a timer as well. 
Hard clues are worth 15 points and easy 
clues are worth 10 points, up or down. 
Two hundred points win the game amid 
great fanfare and dancing notes. 

The game comes on cassette in two 
versions: Name That Song !-Chil­
dren's Songs, and Name That Song 
11-Popular Hits. Each contains 72 
familiar songs appropriate to the ver­
sion. They are for a 16K Color Com­
puter with Extended Color Basic and 
sell for $10 each. 

For more information, contact 
Computer Island, 227 Hampton 
Green, Staten Island, NY 10312. 
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TRS-80 
Communications Program 

Term/ Host is a self-contained com­
munications program for cassette or 
disk-based Modell or III systems with 
48K of memory. The same version runs 
on all configurations. 

The program handles all types of 
files in binary or ASCII modes. It sup­
ports complete remote operation of the 
user's system. As a host you may run 
machine-language or Basic programs, 
or up/ download files from any remote 
terminal or system. 

This menu-driven program comes 
with a 27-page user's guide for $34.95 . 
For more information contact Free­
dom Financial Enterprises of Wash­
ington Inc., 3601 Carriage Drive, Ra­
leigh, NC 27612, (919) 787-8082. 
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Block Graphic 
Character Generator 

MX-Graphic is a machine-language 
custom printer driver for the Models I 
and III with either an Epson MX-70 or 
MX-80 with Graftrax-Plus. 

MX-Graphic generates standard 
TRS-80 graphic characters using the 
printer's bit-image mode and prints 
them in printer power-up configura­
tion at between I and 2 cps. Normal 
text printing is not affected and graph­
ics and text can be mixed as desired. 

The block-character generator can 
be switched in and out by software to 
allow other printer configurations and 

use of the bit-image mode. NEWDOS-
80 JKL and Model 111 screen-dump 
functions are supported. 

The program is available for all stan­
dard tape and disk configurations. In 
addition, versions are provided for 
Model Is with a Memory Sidecar man­
ufactured by Displayed Video. Memo­
ry overhead is less than 800 bytes and 
the program is self-protecting in Basic 
operation. 

With documentation included, MX­
Graphic sells for $19.95 (U .S.) or 
$24.95 (Canadian) plus $2 postage and 
shipping. For more information, con­
tact CMD Micro Computer Services 
Ltd., 10546-106 St., Edmonton, 
Alberta, Canada T5H 2X6, (403) 
423-3919. 
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Computer Carnival 
Computer Carnival by Richard 

Ramella contains 60 Level I I Basic pro­
grams, written primarily for children 
but useful to beginners of all ages. It 
includes both games and educational 
programs, arranged in order of diffi­
culty. Most of the programs are short, 
making them easy to enter. Some can 
be entered by an experienced key­
boarder and then used by children too 
young to read. 

Each chapter has an illustration by 
the author, a short description of 
the program and how to use it, and a 
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program listing. The games range from 
favorites like keno and bingo to orig­
inal games and simulations, as well 
as graphic games. The educational 
games include math, letter guessing, 
and word games; a program teaching 
states and capitals; and even a Morse­
code tutor. 

Computer Carnival costs $16.97 at 
computer stores or directly from the 
publisher, Wayne Green Books, Peter­
borough, NH 03458. A package con­
taining the book and the programs on 
cassette is available for $24.97 and the 
cassette alone for $9.97, although the 
book is required for documentation. 

Reader Service ., 556 

Expanded Disk Storage 
For Models I and III 

A series of floppy-disk drives for 
both internal and external mounting, 
offering up to four megabytes of un­
formatted storage for the Model III 
and two megabytes for the Model I, is 
now available from Interface Inc. 

For internal storage on the Model 
III, there are four drives available. 
These include a single-sided drive with 
40 tracks and 250K of unformatted 
storage for $215, a single-sided drive 
with 80 tracks and 500K for $335, a 
double-sided drive with 40 tracks and 
500K for $335, and a double-sided 
drive with 80 tracks and one megabyte 
of unformatted storage for $435. A 

Interface Disk Drives 
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maximum of two drives can be in­
stalled internally. 

There are also four drive types 
available for external storage with the 
Models I and III, including color-co­
ordinated cabinet, power supply, and 
cable. These drives are single sided 
with 40 tracks and 250K for $315, sin­
gle sided with 80 tracks and 500K for 
$435, double sided with 40 tracks and 
500K for $435, and double sided with 
80 tracks and one megabyte of stor­
age for $535. 

Cabinet colors include computer 
blue, standard off-white, lime green, 
dark green, bright orange, brilliant yel­
low, black, or chrome. 

All drives are TRS-80 compatibility 
tested before shipment and have a 
90-day warranty. For more informa­
tion, contact Interface Inc., 7630 Ala­
bama Ave., Unit 3, Canoga Park, CA 
91304, (213) 341-7914. 

Reader Service ,_. 565 

Single-Entry Ledger System 
The Single-Entry Ledger System 

provides a menu-driven , easy-to-use 
general-ledger package for a cash-ba­
sis accounting system. This product 
maintains its own data files and pro­
vides a variety of reporls. The pro­
grams, wrillen in Extended Basic, are 
available for the Model Ill and the 
Color Computer. 

The system's data files can contain 
any number of accounts and transac­
tions, limited only by the size of the 
storage medium. Files may be added, 
deleted, or edited at any time. Reports 
include accounts in numerical order, 
comparison of year-to-date values with 
previous year, transactions by account 
number, and many more. 

Priced at $95, the Ledger System is 
available from Universal Data Re­
search Inc. , 2457 Wehrle Drive, Buffa­
lo, NY 14221, (716) 631-3011. 

Reader Service ,_. 551 

Dual-Mode Joystick 
A new plug-in joystick for Color 

Computer games offers both tradition­
al spring-center return and a faster, 
more versatile free-floating mode. 

A linear potentiometer translates the 
movement of the gimbal to electrical 
impulses, providing more accurate cur­
sor control and faster motion. External 
switches aU ow p\ayers to shift back and 
forth between modes as often as they 
like, while cursor centering tabs on top 
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of the unit permit fine tuning for pre­
cise response. 

The joystick is available for $64.95 
from Kraft Systems Co., 450 W. Cali­
fornia Ave., Vista, CA 92083 , (714) 
724-7146. 
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Faster Disk Thesaurus 
Refware Thesaurus 2.0 is a faster 

and expanded synonym-finder that re­
places the first Refware Thesaurus 
published in 1981 . 

Compared to the earlier program, 
Thesaurus 2.0's ZBasic 2.2 machine 
language and new index feature al­
low it to respond more than 10 times 
faster-on the Model III, only seven 
seconds from the time a user asks 
about a given word until the program 
supplies a group of synonyms or 
related words. Vocabulary has been ex­
panded to 24,800 entries, providing 
nouns, adjectives, verbs, and adverbs 
for all types of writing. ~---------------' 

Thesaurus 2.0 requires two disk 
drives and 48K of memory, and is 
available in three formats: a four-disk 
set for Model III, 40-track, double 
density; a five-disk set for Model I, 
35-track, double density; and a nine­
disk set for Model I, 35-track, single 
density. The price of each is $89.95 
plus $3 for shipping. 

Through December 31, 1982, regis­
tered purchasers of Thesaurus 1.0 can 
exchange their disks for the new pro­
gram for a $30 service fee and $3 ship­
ping. For more information, contact 
Refware, David C. Whitney Associates 
Inc., P.O. Box 451, Chappaqua, NY 
10514, (914) 238-8896. 
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Camp Management System 
EZ-Camp is an integrated set of pro­

grams designed exclusively for camp 
management. The system was devel­
oped and field tested in conjunction 
with several camps using the Model II , 
and requires no programming knowl­
edge or programmer support. 

Besides maintaining complete camp­
er information, the system can produce 
mailing lists, medical records, birthday 
or bunk lists, and many other reports 
required in camp management. Users 
can select standard reports, create their 
own, or use the system's word proces­
sor for personalized letters, application 
forms, newsletters, and the like. In ad­
dition to standard financial applica-

Computex Communications Board 

tions, EZ-Camp also has capabilities 
aimed specifically at camps-like can­
teen supervision and cash advances 
for staff. 

A demonstration disk can be ob­
tained for $50. For more information, 
contact EZR Micro Inc. , 11 Conwell 
Drive, Maple Glen, PA 19002. 
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Model III Internal 
Communications Board 

The M3CB1 communications board 
provides an RS-232C serial interface 
and a complete direct-connect modem 
all on one card slightly larger than the 
Radio Shack RS-232 interface. Totally 
software and hardware compatible 
with the Model III computer, the 
M3CB1 installs in less than 30 minutes 
in the same location as the Radio 
Shack RS-232 board. 

The RS-232 supports asynchronous 
serial transmissions and conforms to 
the industry-standard EIA RS-232C 
interface. Baud rates from 50 to 19,200 
baud are software selectable. 

The 300-baud, full-duplex, direct­
connect modem uses FSK modulation 
techniques and supports both originate 
and answer modes of operation. 

The assembly and instaJiation man­
ual provides step-by-step assembly in­
structions written for the first-time 
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# 
STRINGS 

250 
500 

1000 
2000 

DOES STRING COMPRESSION HAVE YOU 
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). 

SECONDS DELAY 
NORMAL TRASHMAN 

11 .8 
45.8 

179.6 
713.2 

0.7 
1.6 
3. 5 
7. 8 

PERCENT 
IMPROVEMENT 

94 
96.5 
98 
98.9 

WHAT'S THE CATCH? 
If a BASIC program uses only a few strings . very little time is wasted 

in string compression. and TRASHMAN won't be helpful. But. if 
hundreds of strings, including large string arrays. are used. TRASHMAN 
is just what you need. 

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). 

If 

(All timings done on TRS-80 Modell. Model Ill 15% faster, but pet. improvements identical. Listing of timing program available on request.) 

AMAZDfG PROGRAM SPEEDS UP BASIC 

Your t tme is valuab le. so why 
waste it on slow -running BASIC 
prog rams? PROSOFT 's 
" FASTER" will analyze those 
programs while they run . then 
show you a stmple change (usu­
a lly one new line) that can re-

duce run-times by up to 50%. 
Accountmg systems. hnancial models. engineering and scten­

tihc programs all run faster : ~ do g:a~es. Large, complex pro­
grams improve the most. and FASTER ts easy to use. 

THIS ISNT A COMPILER! Your BASIC programs remain read­
able and can be changed later on. While your programs run. 
'TASTER" counts how often each "vanable" is used. then shows 
you the correct sequence lor these variables. A fterwards. the 
computer hnds them sooner. so your programs run faster. 

Does it really work? Yes! Personal Computing said so in their 
May. 1981 issue (p. 116): we've recetved many letters from cus­
tomers who've gotten 20-50% improvements: and we w ill make 
you this offer: 

Order "FASTER" now. Try tt on your bread-and-butter pro­
grams. If you don 't get an overall run-time reduction of at least 
20%. return it wtthm 30 days for a prompt a nd cheerful refund. 

"FASTER runs on TRS-80 Models I a nd lll . l6-48K, ta pe or disk 

'"··· 
QUICK COMPRESS 

Small (276 bytes). fast (processes 800 
lmes in under 3 seconds) utiltty removes blanks and remarks from 
y0ur BASIC programs. Produces smaller. faster programs. and 
doesn't alter the origmal logic. 

16-48K Modell or Ill. tape or d1sk.. 

SPECIAL FASTER + QUICK Compress: 

•••••• 
$38.85 

RPM measures the rotational speed and 
variation of your d tsk drives. and reveals a 
common cause of unexplained errors. 
Simple one-key operation. runs under any 
DOS. interchangeable between Models I 
and JJI. Shows c urren t and average 
speeds. p lus fluctuation history. Recovers 
from severe errors. DocumentatiOn ex­
p lains how to adJust d r ives. Use RPM 
monthly for best results. 32-48K Model I or Ill disk 124.11 

TO ORDER. CAU 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. 

Dept. G Box 560 .,9
, 

North Hollywood, CA 91603 
TERMS: \Vc accept VISA . Mastercard. checks. MonQy Orders C .O J and even cash. We pay $h1ppmg vto 
surloe<> UPS ms:de U.S.A. ? lease add SJ.OO for Blue Label. s•. tax m Coltlo rma. and l)0 o outside North Amcnca la te sh1pmentl. 



NEW PRODUCTS 

Datasorr 

kit builder and includes installation 
pictures for each major step, theory 
of design, user information, and 
much more. 

The M3CB1 is available as just the 
printed circuit board and manual (you 
supply components and assembly) for 
$34.95, or as the complete kit for 
$129.95. The RS-232 is also available 
assembled and tested for $69.95, while 
the complete RS-232 and direct-con­
nect modem comes partially assembled 
(you must insert one IC into a socket) 
for $169.95. For more information, 
contact Computex, 17321 El Camino 
Real, Houston, TX 77058, (713) 
488-8022. 

Reader Service ,.... 553 

Disk Menu and Directory 
Most disk directories show only the 

filespecs and some seldom-needed 
other information. The Disk Menu 
and Directory by International Com­
puter Products displays detailed de­
scriptions of each program on the disk, 
as well as filespecs, date of creation, 
and more useful data. 

The directory works without modifi­
cation on Models I and III with 
TRSDOS, NEW DOS + • or other op­
erating systems. Priced at $29.95 plus 
$1 .50 shipping and handling, it is avail­
able from International Computer 
Products, 346 N. Western Ave., Los 
Angeles, CA 90004. 

Reader Service ,.... 577 

Reading Skills Lab 

Reading Skills Lab is a new product 
for the Model III that offers a variety 
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of exercises for improving basic read­
ing skills, as well as short stories for 
reading practice. The complete lab 
contains 63 programs on six disks and 
three teacher's manuals with complete 
documentation. 

The set was designed by a certified 
reading specialist, and the stories 
were written by professional chil­
dren's authors. The core vocabulary 
lists for each grade level were taken 
from a list of words introduced in the 
most widely used basal reading series 
in schools today. 

Exercises include word recognition, 
sight vocabulary, definitions, vocabu­
lary in context, recall of detail, infer­
ence, main idea, sequence of events, 
and many other skills . Most programs 
include an optional printer module 
that allows preparation of worksheets 
for desk use. Each grade level also has 
at least one word game using the core 
vocabulary list to spark interest andre­
inforce skills. 

The complete Reading Skills Lab, 
with exercises for students in grades 
1-9, sells for $1,000. The programs can 
also be ordered in smaller groupings: 
Lab A (grades 1-3), Lab B (grades 
4-6), and Lab C (grades 7-9), priced at 
$350 each. They can be ordered from 
NTS Software, 680 N. Arrowhead 
Ave., Rialto, CA 92376. 

Reader Service ,.... 571 

"Cardboard Computer" 
Datasort, a "cardboard computer," 

allows you to store and retrieve infor­
mation in any category combination 
you choose. 

The system consists of a hand 

punch, a small rod (like a knitting nee­
dle), and file cards with numbered 
holes around all four edges. You 
develop your own category list in­
dicating what you want the numbered 
holes to mean, then use your hand 
punch to clip away the tops of holes 
that apply to the information on each 
punchcard. To retrieve information, 
insert the rod at any category hole. 
When you lift the rod and shake the 
stack, cards notched for that category 
will fall off the rod. 

To cross reference, all you need do is 
take the cards just retrieved and poke 
the rod through a hole for any other 
category. 

The Datasort system is designed for 
medium-sized projects requiring up to 
5,000 cards. Its cross-referencing capa­
bility can save up to 80 percent of the 
time usually spent duplicating and 
scanning, and 100 percent of the time 
spent refiling. 

The system weighs less than three 
pounds and is priced at under $30. For 
more information, write or call In­
decks Inc., Dept. 523, Arlington, VT 
05250, (802) 362-3464. 

Reader Service ,.... 589 

Loan Sales/Purchase 
Analysis Program 

A new program for analyzing the 
sale or purchase of a loan is available 
on disk for the Model I or III with 48K. 

The program will calculate either the 
return on investment or the value of 
loans of any amount, at any interest 
rate or due date. It allows both buyer 
and seller to make knowledgeable deci­
sions when purchasing or liquidating 
loans. 

The printout shows the loan amount, 
original interest rate, the number of 
months until due, the yield to the buyer 
(return on investment), the discount in­
terest rate, the discount amount, and 
the value of the loan (price paid to 
seller). Loans in foreign currencies as 
well as U.S. dollars can be analyzed. 

The program sells for $50 from 
Realty Software Co., 1116 'E' 8th St. , 
Manhattan Beach, CA 90266, (213) 
372-9419. 

Reader Service ,.... 554 

Cables and Light Pen 

Five new cables for the Color Com­
puter are available from Spectrum 
Projects. 



3 Easy Steps 
To Better Compu._.,... 

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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Pamper yourself. 
Pamper your computer. 
Use LOAD 80 cassettes and 
A subsidiary of Wayne Green Inc. 

Peterborough, N.H. 03458 USA 

""'1-fln-•--. 
r ..... ac....t')s.e...t·u 
~NCMliS 
91 ........ ~ 

-­~~(.:_..-. 

~ll.~as.Jl ., .... 7.,... 

~,....._Drort_ 

71~ .... 54 
~ NC:2e"T19 
~51164133 

.Wpt ron·RadiO sn..-l l l 
Ht"ril.,;rMau 
HJ"on Hr.-1 Plua . liM" JIMQit 
1'103-186-ileJO 

· ~·~,..., 
3081·8 ~ ... ,. 
AI'--. GA. lQlll:2 

__ , 
• S..•.n T ....... 

K\14C.._.!ol . 
s--....a.. GAl l -4011 
••2.a:t7-J017 

• c • • ~s..nc~ 
WIE. l'l&irwlt..""A•r 
... ___._ F\.32101 
l00120<m0 

,-...,.~c •. 
""'.,.__ .. 
a. ..... n :32822 
113a70-t970 

'-"ran 51*..,. T".., 
1Jii:J&f"'lnrt*U... ..... 
l"~(j,.eMrl.. n.:t.:n:w 

.l(J8. ....... ~ 

H6H~-~ 
4111 ~ T...-...T,.._ 
~ Pl.»MI 
1!1Uta7lll 

···rt.·ll.ltll ...... h 
Gil:!!~- T.....,_.T,.. 
~ .. n.JJ!51'L1 
"13-YlJ-.-.a. 

,.. •• ,., ( ' lWRpU'H"f CrNH 

141132 l"''. f'lcndll ttwy 
T •ntptil. n. 33112 
" I :\.WI I~25 

• .....,...., ltouks 

"'llft.!t ........ Pikr­

........ '" · Al.3575A 
:IO!'t 772·t"l50 

~~~......-s.., 

~ ... ~ .. "·· 
...... liiS31153J 

----~ ....... KYCI"10I 
,.._NUOlO 

.llrn)'•C.....-n .... _ 
,.,.._._..__Ott .. l l~ 
2 ... ,.,...... 

.-.. • .._...or -­~ ott«W-31 
!U~'JU- Ie l3 

• Suppliers of Load 80 Disks 

80 Micro, December 1982 • 481 



NEW PRODUCTS 

The Disk Interface/ ROMpak Ex­
tender ($29.95) is a 40-pin ribbon cable 
that plugs into the ROMpak port and 
terminates with a female connector for 
disk interfaces and ROMpaks. Con­
nectors are gold plated to eliminate 
corrosion. This three-foot cable elimi­
nates disk 110 errors and makes ar­
ranging your components easier. 

Three 10-foot extension cables let 
you place your joysticks, printer/ mo­
dem, and tape recorder at convenient 
distances from the computer. They are 
$14.95 each. The last cable, a joystick 
Y adapter ($19.95}, lets you hook in 
line a joystick and Spectrum's new 
low-cost light pen ($14.95). 

These products can be ordered from 
Spectrum Projects, 93- 15 86th Drive, 
Woodhaven, NY 11421, (212)441-2807. 

Reader Service ""569 

Files and Labels 
Management System II, a filing pro­

gram featuring machine-language 
' ' lightning sort'' of any column, is now 
available for Model I or III tape-based 
systems. 

File presentation is a maXimum of 
two horizontal lines (1()()..plus charac­
ters) with one to nine vertical columns. 
Column titles are easily created, and 
files may be added, updated, listed, 
deleted, or saved to tape or printer. 

A labels command provides printer 
output of any or all columns for pro­
duction of mailing labels, file labels, 
stock bin tags, or any similar home or 
office application. A merge feature 
consolidates files previously saved on 
tape, and a keyed selective-search 
function lists files based on the number 
of characters input. 

All commands are executed by sin­
gle-letter entry for faster and easier op­
eration. The program sells for $26.95 
from Micro-80 Inc., 2665 E. Busby 
Road, Oak Harbor, WA 98277. 

Reader Service ""583 

Animation Stand 
Move Calculator 

Animcalc is a program designed to 
enable the users of hand-cranked ani­
mation stands to produce the same 
smooth, tapered moves generated on 
the new breed of computer-driven 
stands. Given the starting and ending 

482 • 80 Micro, December 1982 

settings of up to six different coordi­
nates, and the frame number at the 
start and end of the move, Animcalc 
computes the coordinate settings for 
each frame within the move, including 
table rotation (clockwise or counter­
clockwise). 

Each coordinate can be assigned its 
own taper style (no taper, taper start, 
taper end, or taper both ends), and dif­
ferent lengths of taper can be assigned 
to each coordinate. The results can be 
output to a line printer or the video 
screen for copying to the animation 
frame chart. 

The program is available in CP/ M 
or Basic for Models I and III. It is 
priced at $49.95 (disk or cassette). For 
more information, write Animcalc, 
895 NE 90th Ave., Portland, OR 
97220. 

Reader Service ""559 

First Down 
NFL Pro Football allows play be­

tween any NFL teams in either manual 
or automatic mode. It uses actual NFL 
rosters and team statistics that may 
easily be updated as the season pro­
gresses. A predict mode produces 
amazingly accurate forecasts. Fast ma­
chine-code graphics add excitement to 
the game. 

This game runs on a 48K Model I or 
III. Priced at $34.95, it is available 
from M-P-Software, Route 2 Box 533 , 
Cumming, GA 30130, (404) 887-6814. 

Reader Service ""515 

Bulletin Board 
SPS-BBS is a low-cost bulletin­

board system for the Models I, II, and 
III . The system sells for $79.95 
($119.95 for the Model II) and includes 
a host utility, message system, packed 
disk files, six functions that can be de­
fined by the system operator, chat 
mode, and many more. 

For more information contact Small 
People Software Corp., P.O. Box 732, 
College Park, MD 20740, (301) 
937-4339. 

Reader Service ""587 

Library Management System 
The Library Support Option me­

management system provides the 
capability to create and maintain 

libraries for logical organization of 
files and programs . 

The system is compatible with the 
DOS, user, and application programs. 
Regular DOS commands can be used 
to list, print, kill, copy, load, or save 
files directly to or from libraries. It 
supports regular as well as library files, 
and includes faster file handling, one 
sector minimum file size, and text com­
pression. 

Priced at $79, the Library Support 
Option is available on disk for the 
Models I and III from XYZT Comput­
er Dimensions Inc., 2 Penn Plaza, 
Suite 1500, New York, NY 10121, 
(212) 244-3100. 

Reader Service ""563 

Koupon Keeper 
Koupon Keeper is a record-manage­

ment system for the Models I and III 
that catalogs cash-off coupons in any 
order and displays them, at your re­
quest, by brand name, product type, 
amount, or expiration date. This prod­
uct helps you make better, more effec­
tive use of store coupons than is 
possible using the traditional filing 
techniques. It also greatly reduces the 
amount of time necessary to maintain 
your coupon file. 

Priced at $9.75, it is available from 
Kensoft, 2102-50th St., Kenosha, WI 
53140, (414) 654-2722. 

Reader Service ""558 

Graph Paper for 
Your Word Processor 

Word-Processor Graph Paper is a 
software product that produces screen 
formats of standard graph paper grids 
compatible with word processor stor­
age formats. 

By selecting one of over 30 stored 
fo rmats, the user need only enter data 
points and graph titles. The graph then 
becomes part of the text file and is edit­
ed and printed as a normal page. 

For more information, send word­
processor o r computer type to A TC 
Software, RT 2 Box 448, Estill Springs, 
TN 37330. 

Reader Service ,.,591 

New Products listings are based on 
information supplied in manufactur­
ers ' press releases. 80 Micro has not 
tested or reviewed these products and 
cannot guarantee any claims. 
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nME: 
Your computer IS capable of send1ng data 
at thousands of characters per second but 
the Epson can only pnnt 80 characters per 
second. 

This means your computer is forced to 
wail for the prmter to fin1sh one line before 11 
can send the next. A waste of valuable time. 

THE NEW MICROIUfFERlM 
ACCEPTS DATA AS FAST AS 

YOUR COMPUTER CAN SEND IT. 
Microbuffer stores the data m its own 
memory buffer and then takes control of 
the pnnter. This frees your computer for 
more productive functions 

PlULUL OR SERIAL 
M1crobuffer model MBP-16K IS a 
Centronics-compallble parallel 1nterface 
w1th 16,384 bytes of on-board RAM for 
data buffering. 

The MBS-SK is a full-featured RS-232C 
serial interface with both hardware and 
software (X-On/X-Off) handshakmg. baud 
rates from 300 to 19,000 and an 8,192 byte 
RAM buffer. 

SIMPLY PLUG IT IN. 
E1ther model fits the existmg auxiliary 
Interface connector inside the Epson MX-80, 
MX-80 FfT or MX-100 without modification, 
and 1s compatible with standard Epson 
cables and printer control software, 
including GRAFTRAX-80. 

JUST $159.00" 
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 BAYA DRIVE, WESTLAKE VILLAGE, CA 91362 • (213) 991-8200 

..-1 1 

'Suggested retail p<lce !Of eithe< model. 
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