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DEALER 
make The 

SWITCH To5'~,,DOUBLE DENSITY 


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

BASIC. 
• 	 6 month warranty 
• 	 Up to 3.76 megabytes online 
• 	 Easy installat ion - plug-in & run 
• 	 Analog phase lock loop dat a 

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

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

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

• 	 FD1791 controller + your FD1771 
• 	 Fits Model I expansion interfaces 
• 	 Fits LNW expansion interfaces 
• 	 Track configurat ions to 80-tracks 
• 	 5 inch disk storage increased to: 

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

• 	 8 inch disk storage increased to: 

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

SS: single-sided DS: double-sided 
SD: single-density DD: 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 
system disks, and it's accessible from 
outside the interface. The LNDoubler 
5/8 comes with a double-density disk 
operating system (DOS+ 3.3.9), 
complete with BASIC and utility 
programs . . . ready to run your 
software NOW! 

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

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

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

COMPARE - Compare features, 
compare quality, compare value, and 
make the SWITCH today! 

Immediate delivery from stock - at 
your dealer NOW for only 

$219.95 

.-572RESEARCH CORPORATION 
2620 WALNUT Tuatin, CA. 92680 (714) 544-5744 (714) 641-8850 

•s" drive operat~on requires special cable. 8" double-density requires 3.55MHz CPU speed-up modification or LNW -80 4MHi cumputer. TRS-80 is a t rademark of 'Tandy 'orporawon. 
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Percom's DOUBLER II' tolerates wide variations in media, drives 
GARLAND, TEXA - May 22, !9 1 ­
Harold Mauch, pres id nr of Percom Dara 
Company, announced here todiiy that an im· 
proved ver ion of the Company' innova rive 

UBLER" adaprer, a double-den iry plug-in 
module fo r TRS-80 ' Model I computers, i 
now avai lable. 

Refl ecting de ign refinemenr based on both 
theorerica l ana lyses and field resri ng, the 
OOU BLER ll'v, so named, perm it even great­
er rolerance in variat ions among media and 
drives than rhe previou design. 

Like the original DO BLER, the 
BLER ll plugs into the drive controller I 
socket of a TR -80 Model 1Expansion Inter­
face and permit a user to run ei.cher ingle- or 
double-densi ty diskettes on a M de l I. 

With a DOUBLER II installed, over fou r 
times more fo rmatted data - a much as 364 
Kbyces - can be scored on one side fa five­
inch di kette than can be scored u. ing a tan­
dard Tandy Model l drive ysrem . 

Moreover, a DOUBLER ll equip a Model I 
with che hardware required co run Model Ill 
diske ttes. 

(Ed. oie : cc "OS- o'·:Bridging the TR ­
80 ' software compatibilit\' gap'' elsewhere on 
chis page .) 

The crit ical clock-data separation ir uitf)' 
of the DOUBLER II i' a proprieca ry deign 
called a ROM-programmed digital phase-lock 
loop data separator. 

According to Mauc h. this de ign i more 
to lerant of differences from diskette co diskette 
and drive to drive, and al o provides immunity 
to performance degradation caused by circuit 
component aging. 

Circuit misapplication causes diskette read, forma t problems. 

High resolution key to reliable data separation 

Ma uch aid "A DOUBLER II will operate 
ju cas reliably t o years after it is in railed a ir 
will rwo day ~fter i1rtallacion." 

The digi ra l phase- lock loop also eliminares 
che need for trimmer aJjusrmenr. typical of 
analog phase- lock loop ci rcuit . 

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

The DOUBLER 11 also feawres a refined 
Write Precompensation ci rcui t [hat more 
effectively minimizes the phenomena of bit· 
and peak-shifting, a rdiabi licy-impairing cha r­
acteristic of magnenc data re ording. 

The DO BLER ll , which is fully ofrware 
compatible wirh rhc prcv1ou DO BLER, is 
supp lied with DBLDO .. , a TR DO ·. 
ompan ble disk operncing sy r~ 

The DO BLER II ell · for $L~5, includ­
ing the DBLDO J1 kcrrra•"" fl&.".U ! 

,..,, 

GARLA . TEXA - T he Per om 
EPARATOR" doe very well fo r the Rad io 
hack TR · 0 · Model I computer what che 

Tandy disk cont ro ller does poorly at best: reli­
ably eparates clock and daca ignals dur ing 
disk-read opera rions. 

Unreliable daca-clock ' eparation cau e for· 
mat verification fai lures and repeared read 
retrie . 

CRC ERROR-T RACK LOCKED OUT 
The problem i mo c evere on high -number 

(high-den ity) inne file tracks . 
A reported earl ier, the clock-daca separa ­

cion problem wa rraced by Percom co mi sap­
plication of rhe incernal eparamr of che 1771 
drive controller IC used in th Model I. 

T he Percom Separator sub ciwr a high­
resoluiion dig ira l data epararor circu ir , one 
which operate at 16 megahertz, for che low­
re olution one- mega hertz ci rcuit of rhe Tandy 
design. 

Separator circu its rh, t ope rate ac lower 
frequencies - fo r example, cwo- or four· 

megaherrz - were fountl b~· Per om to pro ide 
onl y marginal ly improved performance over 
ch original T< ndy ir uit. 

The Percom so lurion i a -;imple aJa tcr char 
plug· in to rhe Jrive conrroller of che Expan:;ion 
In terface (E l). 

Not a ki t - s imc vendor, :uppl y an un­
cesced cp rarur ki[ n re i ror . ICs anJ other 
pa raphemaliJ tl13t may be inscall.:d ~ mnd­
ifying the com puter - the Per o m 
SEPARAT R i a fully ;issembled, fully tested 
plug-in module. 

In ca llacion involve' mer Iv plugging che 
EPARATOR 1nro the Model I El disk con ­

troller chi p socket, and plugging the controller 
chip into a ·ocket on [he SEPARATOR. 

The EPARATOR, wh ich d l for Lnly 
$29. 95, may be purcha cd from auchori2cJ Per· 
cum retailer:. or ordereJ d1reccly from che fac­
rory. The factory coll- ree order number is 
1-800-527 1222. 
Ed. note: Op ning he TR · 0 E, pansi n In­
terface may vmd che Tandy limited 90-day 
warranty . .-508 

Owner of original DOUBLER may pur­
chase a DOUBLER ll upgrade kit , without the 
disk controller IC, for $30.00. Proof of pur· 
chase of an original DOU BLER is required, 
and each DOUBLER owner may purcha e onl y 
one DOUBLER II at the $30.00 price . 

T he Percom DOUBLER II i avai lable from 
authorized Percom reca ilers, or may be ordered 
direct from the factory. The factory toll-free 
order number is 1- 00-527- 1222. 

Ed. note: Opening the TR -80 Expansion In ­
terface may void the Tandy limited 90-day 
warranty. 

.-258 

All that gli tters is not gold 

OS-80 Bridging the TR .. O 
oftware compatibility gap 

Compa tibility be1wccn TRS-80 ' Model I d1> kettc> ,md 
the ne w Model 111 is abou t as gcnumc as a gold-placc<l lcad 
Kruge rra nd. 

T me. Model I TRSOOS · diskettes can be reuJ on a MoJc·I 
111. But first they must be conve rted and re-recorded f.,r 
Model Ill operation. 

And you c~nnor 1vn1< to a Model I TR · J1 kctte. 
ot with a Modd Ill. You ca nnot add a file. Delete a fLlc . Or 

rn an)' way modify a Model I TR 00 J1ske11 c wtth a Model 
Ill computer. 

Furthermore, our convened TRSOOS disket te cannot 
be con verted back fut MoJtl I rera1i un . 

TR OOS is a one-way street. And there's no rctrcaung. 
A poi nt to consider befo re s"•i rchin~ the company"s r•yroll 
to your new Model Ill. 

Real softwa re compatt bi ltty should allow the dirm, im · 
rnediaie interchangeability of Model I anJ Model Ill JLskct· 
l CS. o rcad~on ly lim1ta(ions. 1 no conversiunlrc·recor<lin , 
steps and no chance 10 Ix- left high and dry with Model Ill 
di,kcttes thM ca n't be nm on a Model I. 

Wha t's the answer! The answer IS Perw m's 0 . 01 

ami\y o TR · 0 disk opcrn ring systems. 
0 ·BO programs allow direct. immedia te 1merchangoab d tl\' 

of Model I and Model 111 diskettes. 
You ca n run Model I sing le-densi ty di,kcues on a Model 

!IL install Percum' plug·in OOUBLER°" adapce r rn your 
Model I, and you can nm duuble-dcnstt\' Mc>dcl Ill d Lskc1tcs 
on a Model I. 

Ther~· no convcrs1on, n re4 rcco rding. 
lip an 0 · 0 di kcttc llLII o your Mrxlcl I and insert tt 

d11cc tl y in a Model Ill. 
And vicc~ \'Crs:a. 
Just have the cortec1 OS· 0 disk opernung y>1cm ­

OS· 0, 0 - OD or 0 · 0/1 11 - in each computer. 

Moreover. with 0 · 0 S\•Slcms, Jou can add, de lete. and 
update 1lc . You can read and wrire · iskettes regardless or the 
system of origin. 

0 - 0 i> the ottg1nal Per om TR -80 00 for BASIC 
programmers. 

Even OS·80 uti lities are "" ittcn in BA IC. 
.8Q l!ii the Percom system abou1 wh1 c: h a use r wrute , m 

Creauve Computing m(t_gaz.me, ·• ... the ~~l J . 'l)U 

wi ll ever spend. "t 

R"quLring only seven K c.s of memory, 0 - 0 dLS upn· 
ating;yste ms reside comp\ere\1· in RAM . There 's no need to 
dedicate a d.ri,1c exc.lusively for '3 sys tem dl~kc.ttt· . 

And, unlike TR DO . you can work a1 'he tril.cl,.: st.'C:tm 
level, de ming and controlling dota formats- in BASJC ­
to create simple m omplex -d rn srrucrnrc th..i1 execute 
1no rc quickly <han TR files. 

Th<· Percum OS-80 OOS supports si ngle-den tt)' upera ­
ucin of the Model I computer- price is 29. 95; the 0 · D 
<uppo rts double-dcnsiry operation uf Model I w mputer 
cq"'prc with a 00 BLER '" OOUB LER II ; and , · I 
111 - for the Model \II of course - support> hoth single· anJ 
doub\e.density opem11on . 0 ·BOD and 0 • 1111 <'3ch 
,d\ fo r $49. 95. ....- 429 

PRICES A DSl't.Cff \C /\\\01 SSUBJECT\OCHANGEW!Tl \OUT OTICE. 

PERCOM DATA C OMPANY, INC. 11220 Page mill Road Da llas , Te xas 75243 (214) 340-7081 
ra<ltmark of Percom DcuaComran~·. Inc. "TR - and TRS '31t trddc:markJi ofT.1nJ..,·Corrx•r:::i(1un. ~~h1c.h hib na rehmonsh•r t i .1 P~ rcom Dara unpanv. tCrcaf1 veC'.,impt.mn~ l\. la11:anne. June, 19 • r:Jgt Z6. 

http:tCrcaf1veC'.,impt.mn
http:m(t_gaz.me


December 1981 Issue #24 

Cont nts 
PUBLISHER/EDITOR 

Wayne Green 

EXECUTIVE VICE PRESIDENT 
Sherry Smythe 

ASSISTANT TO PRESIDENT 
Matt Smith 

ASSOCIATE PUBLISHER 
Edward Ferman 

ASSISTANT PUBLISH ER 
Jeff DeTray 

DIRECTOR OF MARKETING 
(603) 924-7296 

Debra Boudrieau 

BULK SALES MANAGER 
Ginny Boudrieau 

ADVERTISING SALES 
(603) 924-7138 
John Gancarz 
Hal Stephens 

Sales Coordinator: Penny Brooks 

OFFICE MANAGER 
Marcia Stone 

DESIGN CONSULTANTS: Invisible Inc. 

Elaine Cheever, Corporate Designer 


Denzel Dyer, Howard Happ, 

Laurie MacMillan, Joyce Pillarella, 


Diana Shonk, Susan Stevens 


Manuscripts are welcome al 80 Microcompur· 
ing, we will consider publication of any TAS-80 
oriented material. Guidelines for budding auth­
ors are available, please send a self-addressed 
envelope and ask for " How to Write for 80 Micro­
computing." Entire contents copyright 1981 by 
1001001 Inc. No pan of th is publlcalion may be 
reprinted, or reproduced by any means, without 
prior written perm ission from the publisher. All 
prOiJrams are published for persona l use only. 
AII rig ht s reserved. 

e Pa id Audiled Circu/alion 

80 Mlcrocomputlng (ISSN -0199-6789) is pub­
lished monthly by lOOHXll Inc., BO Pine St ., 
Peterborough NH 03458. Phone: GOJ.924·3873. 
Second class postage paid at Peterborough, 
NH, and additional malling offi ces. Subscrip­
tion rates In U.S. are $25 for one year and $53 
tor three years . In Canada, $27 - one year only, 
U.S. funds . Canad ian distributor: Micro Dis· 
tributing , 409 Queen St . West. Toronto, On· 
tar lo, Canada M5V 2A5. BC Canadian distribu­
tor: Graymar Data Services, Ltd., #4 258 E. 1st 
Ave., Vancouver, BC V5T 1A6. Foreign sub­
scriptions (surface mall), S35- one year only, 
U.S. funds. Foreign subscriptions (air mall), 
please Inquire. In Europe contact Monika 
Nedela, Markstr. 3, D-7778 Markdorf, W. Ger­
many. In South Africa contact 80 Microcom· 
puling , P.O. Box 782815, Sandton, South 
Africa 21 46. All U.S. subscription correspon ­
dence shOuld be addressed to 80 Mlcrocom· 
puring , Subscript ion Department , P.O. Box 
981, Farmingdale, NY 11737. Please Include 
your address label wl1h an y correspondence. 
Postmaster: Send form -3579 to 80 Microcom· 
pul ing , Subscript ion Services. P.O. Box 981, 
Farmingdale, NY t 1737. 

4 • 80 Microcomputing, December 1981 

A Runner's Logbook 100 
by G. Michael Vose 

The Philatelist's Friend 
by Richard W. Castor 

If stamp collecting and computing are your 
hobbies, author Castor will show you how 
to tie the two together. 

Buyer's Guide to Peripherals 
and Micro Electronics 181 
If your will power is less than the French 
Resistance when a new gadget dangles 
before your eyes, consult this guide and 
succumb to temptation economically. 

The 80 Limited 128 
by Bert Latamore 

It may not be the Atcheson, Topeka and 

Santa Fe but for HO train buffs, the Hudson, 

Delaware and Ohio is king of the road. 


The House Plant Index 116 
by John Chipman 
Your green thumb will be greener if you 
plant this program in your computer. 

44 Exclusive flracle Dennis Kitsz 
51 Soft Bits Roger Fuller 

6 Remarks Wayne Green 54 80 Applications Dennis Kltsz 

12 80 Input 68 Reviews 

30 News 88 New Products 

36 Education 80 400 Reload 80 

38 80 Accounting Michael Tannenbaum 396 Calendar 

42 Kitchen Table Software David Busch 419 Reader Service 


&1¥l!PO,,U©&'U11@00® 
134 COINS Coln collectors, take inventory. RobertJames Lloyd 
150 Sharp Marketing Take your pocket to market. Walter J. Atkins, Jr. 
172 Shopper's Aid Fighting rocketing food costs. R.C. Maninger 
302 A Gold-Plated 80 Tarnish off your contacts. George W. Martin 
310 City Accessibility Calculator End debates over where to meet. James M. Todd 
314 Analytic Inventory Management Take aim at inventory problems. John Harper 
374 The Logger The Paul Bunyon of organ izers. Russ Kelley 
386 Sheer Lunacy Tune into the moon's phases, past and present. Alan Harris 



______ ] 
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192 Real World Interface-Part Ill Close Shades, turn on lights. Ellio t K. Rand 
312 Another Noise Maker Disturb your peace with your Model I. Gary Erb 

@&'LI'& lMl&OO&@[g~~~OO TI' 
278 80 Black Book Finding ROM addresses fast. Dave McGlumphy 
398 Get Organized Combat disorder with your computer. Stuart L. Lesley 

jg@QIJ©&'ITTJ@OO 
154 The Chess Tutor Check this mating of chess openings and computer. Robert J. Dowd 
220 Specific Heat A TRS-80 goes to physics class. John Fetchko 

@&!Ml~ 
176 Capture the Computer Free the box on the tube. Jeffrey 0 . Fisher 
226 Golf Tee Solita ire New twist to an old game. Ray Ratke 
252 Rammer Blast the enemy fleet , fast! M. Keller 
290 Writers of a Lost Art How to write adventure programs. Vic tor T. Albino 
298 Color Concentration Playing with colored sq uares. Charles T. Wrye 
346 The Magic Cube Rubik's cube on your tube. David York 

®l~~]~[ru&[l 
142 Let's Get Rude Program your TRS-80 to talk tough. Richard Ramella 

206 A Macroprocessor for Basic-Part V End the speaking in tongues. J. Alan Olmstead 

248 USR Usery When you want more from your 80. David H. Freese, Jr. 

304 The Freebie Identify some free space in your RAM. John C. Adams, Jr. 

306 NEWDOS/80 A new look at a new DOS. Ken Jackman 

348 The Sargon Saver-Part II Preserve your chess games for posterity. 


Thomas L. Quindry 
358 The Ins and Outs of EDIT Praise of NEWDOS/80 William L. Schrader 
362 POKE A, Color Computer Playing with SAM. Richard Esposito 
384 Lenny's Story A tale with a moral. David D. Busch 

IXl&OOlIDW&lm~ 
268 IBM Joins Tandy Mr. Selectric meet Mr. 80. W.R. Stanley 
320 80 Cruise Control No lighter but the clock works. Ken Waltjen 

oo~wm~w® 
146 Home Study Assembly Language Acquire a powerful second tongue. 

Richard C. McGarvey 
160 The Cognivox A Chatty Cathy it ain't. Richard C. McGarvey 
168 The Soul of A New Machine Tracy Kidder's book reviewed. Chris Brown 
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230 Pocket Full of Chips Some programs for the pocket computer. David M. Dolan 
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368 Queue Theory A computer stands \n line. Alan Neibauer 
380 FOR my NEXT trick . . . The poop on th is loop. Alexander MacLean 
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222 Print Spooler For slowpoke printers. Roger B. Gault 
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238 Mergers When 16K is not enough. Robert James Lloyd 
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260 Ready- for the Model II? A program for the uninitiated. Jim J. Barbare/lo 
262 The Death Wish Keeping MACH/BAS from fulfilling it. Alan D. Smith 
280 Dexterous Data Entry Better micro menus. Bob Shuken 
326 The Floppy Fixer Look anywhere, do anything to your disks. James A. Beebe 
356 Cheater's Poker PEEKing and POKEing machine language subrout ines. 

Richard Davies 
390 More Write Stull A word processor called TWTWRT. Lynard Barnes 
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"Golly, won't anyone do 
anything anymore without 

having to be paid off?' 

Tandy Kisses 

By golly, 80 Microcomputing was 
finally ment ioned in the Tandy TRS 

publication. Not a great mention, by any 
means, but a ment ion. 

The Rad io Shack people got consider· 
ably bent out of shape over a recent 80 
subscription ad in wh ich I pointed out the 
savings which could be acrued by buying 
a complete Model Ill system via mail order 
ads in 80 instead of paying Radio Shack 
cata log prices. 

Since Radio Shack is a manufactu rer, 
distributor and dealer, making money at 
every step of the line, they obviously have 
a vested interest in customers paying fu ll 
li st price. Indeed, were I in their posit ion, I 
too would encourage this approach. 

Now, it is a fact that one can cause a 
great deal of expense by breaking the 
computer seal to install cut-rate memory 
chips or some other device inside the 
computer. Radio Shack service centers 
sock it to those who have trifled with the 
seals when making warranty repairs. I can 
see some just ification for Radio Shack en­
couraging customers not to fidd le around 
in the computer. 

But when it comes to buying a system 
from a local dealer at full list price, vs buy­
ing one from a mail order dealer advertised 
in 80 (where the warranty is as good as 
gold), I th ink the Radio Shack complaints 
are unfair. These are the very same com­
puters, sold at a discount. Indeed, I be· 
lieve the government is adamant in their 
protection of a dealer's right to discount. 

Accessories such as modems, extra 
disk drives, printers, and so forth can all 
be bought by mail order at substant ial 
savings, and beefs by Radio Shack about 
th is are not only unfair, but should call for 
some serious soul search ing at the Tandy 
Towers in Fort Worth . 

The TRS systems do need serv ice, 
make no mistake about that. Just this 
week we've had two Model Is, two Model 
lls, and one Model Ill go down. None of the 
problems stemmed from accessories, au· 
thor ized or unauthorized. 

One of the purposes of 80 is to educate 
the computer user so he wil l be able to 
cope with minor problems in the system. It 

is of key importance to open up the com· 
puter to make small repairs, rather than 
having to make the trip to a Radio Shack 
store and wait a week or two for the unit to 
come back. Few of us own so many sys­
tems that we can function under that sort 
of delay. It is a fact of life that once you 
get used to using your computer even a 
few hours without it are painful. 

It may not be possible to save quite 
$1,000 by buying a Model Ill through the 
ads in 80 and sti ll retain the factory war­
rantee, but it is possible to save a bundle. 
I'd be interested in readers estimates of 
what they find as the bottom line price in 
our mai l order ads. Make that a Model Il l 
48K system wi th two disk drives, printer 
and modem.• 

You Can Help 

Frankly, I'm disappointed in you. Just 
the other day I was in my home town 

and stopped in to visit the Rad io Shack 
store there. I asked the manager if he was 
interested in carrying 80 Microcomputing; 
he said he had heard vaguely about it , but 
had never seen a copy. Now look here, 
how are we going to keep 80 growing so 
we can bring you even more articles and 
programs if you are going to be a lazy, 
thankless, unsupportive reader? I want 
you to shape up. 

When you go into a Radio Shack store I 
expect you to take a few extra minutes 
and show them 80. See that I get the 
business card from the owner of the store, 
complete wi th a bulk order for at least ten 
copies of 80 per month. There's no way the 
store can lose-we guarantee sale. That 
means if the store is so isolated not even 
ten copies a month can be sold, we'll give 
full credi t for the returned copies. 

The Radio Shack store owner will find 
th is a nice way to make a little extra profit , 
and also a way to keep customers coming 
in (at least ten of them) every month for 
magazines, thus exposing them to his 
newest electron ic gadgets. The magazine 
wi ll also sell more computer equipmen t 
for him, since we run articles on the latest 
Radio Shack equipment and software. 

The most important value of 80 for the 
Radio Shack store is as documentation 

for the TRS-80. Since most lower cost 
computer systems are fairly equal , the 
really big di fference for the TRS·80 is in 
the amount of documentation and pro­
grams available for it. This is where 80 
makes the di fference, at least doubl ing 
the value of the system. 

Remember that stores owned by Tandy 
are not permitted to sell or even show a 
copy of 80 in their stores. Most stores gel 
one copy and keep it hidden so company 
spies won' t see and report it. Al l this 
stems from paranoia on the part of Tandy 
that they might lose a sale of some ac­
cessory to an 80 advert iser. I suspect they 
are doing everything they can to discour­
age people from buying computers from 
discount Radio Shacks which advert ise in 
80. The law prevents them from stopping 
discounting, so all they can do is try to 
keep the word from getting around. 

This still leaves over 2,500 Radio Shack 
tranchise, associate and other non-Fort 
Worth-owned outlets which should be 
selling 80 Microcomputing. 

Yes, I know, now you want to know 
what 's in ii for you, other than the sat is­
faction of knowing you've helped a publi ­
cation you like to grow. Okay , you 
mercenary, if you sign up a Radio Shack 
store I'll send you $20 worth of Instant 
Software of your choice. Golly, won 't any· 
one do anyth ing nice anymore without 
having to be paid off? Well , we'll eventual­
ly make money out o f the sales, so I sup­
pose sharing the wealth is only fair. Send 
me the business card or purchase order 
from the store with a number for how 
many copies of 80 they'd like per month. 
Let me know what programs you 'd like 
and we'll get at it. 

Let's see .. . 2,500 stores at ten copies 
each .. . that's 25,000 more circulat ion. 
That should attact another 40 pages of 
advert ising and bring you at least 40 more 
pages of articles and programs per 
month. What will you do when it takes two 
months to read each copy? • 

Second Birthday 
his issue of 80 rounds out two full 
years for the magazine. If there have 

been more successful technical maga­
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zines in the past, I am unaware of them. 
That the magazine is based on the pro· 
ducts of a single manufacturer makes it 
even more surprising. 

Does the industry make the magazine 
or does the magazine make the industry? 
A bit of both, really, for where would the 
support industry for TRS computers be 
without a communications medium such 
as 80 to bring news of their products to the 
customers? There is no question but that 
a strong magazine Is a key element in 
helping an industry to expand. It just can 't 
be done without that communication link. 

TRS computers have some powerful ad­
vantages over others; the parent company 
Is the most powerful in the business (or at 
least it was until IBM and Xerox came 
along). The 6,000 store merchandising net­
work Is a tough act for Apple, Com­
modore, Exidy, OSI, Atari , and the others 
to fight. But when you compare the sup­
port Radio Shack has provided their sys­
tem with the support coming from several 
hundred smaller firms, you begin to see 
where the real strength of the TRS lies, 
and it is not Radio Shack. 

The Tandy people have been working as 
hard as they can to provide software, and 
they have come up with a few nice pro­
grams. But their efforts are insignificant 
compared with the host of support firms 
which have run circles around Big Daddy 
(down near Big D). Indeed, without this 
software support from outside firms, and 
80 as the medium to bring the news of this 
support to customers, it seems likely Ap­
ple would have overrun Tandy long ago. 

How is it a relatively small publishing 
firm up in the mountains of New Hamp­
shire has been able to come up with a 
magazine which has grown In two years to 
over 100,000 paid readers (plus about 
150,000 pass-along readers), with over 400 
pages an issue? It's all the more remark­
able when you know that virtually all the 
work involved is done by our own staff: 
Only the magazine printing and circula­
tion is handled by outside suppliers. 

My own publishing experience started 
when I was hired as a television director 
!or a station in Cleveland, Ohio. The sta­
tion had a mimeograph machine and I had 
a need to provide communications on the 
subject of amateur radio Teletype. In June 
1951 the first issue of a monthly newslet­
ter was started. 

This grew to a circulation of over 2,000 
and a regular column in one of the two 
amateur radio magazines. I eventually be­
came the editor of the ham magazine and, 
five years later, started my own, called 73 
(which means Best Wishes in ham lan­
guage). 73 is still going strong. 

In 1975, when the first microcomputer 
was put on the market by Mils, I decided 

to start a microcomputer magazine. 
talked the Idea over with some of the firms 
advertising In 73 which were also in the 
microcomputer and digital field (such as 
Bill Godbout - one of the pioneers in mi­
crocomputing , and still a leader there). Bill 
and I got together during the 1975 Dayton 
Hamventlon (the big ham event of the 
year) and talked over my ideas. 

During May I contacted the editors of 
several microcomputer club newsletters 
to see If any would like to edit a magazine 
for me. I didn 't know beans about comput­
ers, but I did know a good field for a 
magazine when I saw it. The newsletter 
editors didn't think the idea would f ly, so 
they turned me down, one after the other. 

Eventually I got together with a chap 
named Helmers who was putting out a 
small newsletter in Boston with a circula­
tion of about 200, concerned mostly with 
building a microcomputer to play the 
game of Life. He came up to talk, I out­
lined what I had in mind, and we decided 
to go ahead. 

The next five weeks defy description. I 
wanted a short name for the magazine us­
ing a popular term in the field. I came up 
with Byte, which was just right. I then had 
to design the letterhead, envelopes, write 
form letters to solicit subscriptions, ar­
ticles, bulk subscriptions from electronic 
stores, and so on. The type of articles I 
wanted had never been written before, so 
we were starting from scratch. 

I made up lists of 73 Magazine authors 
interested in digital electronics and com­
puters who might be able to help. I went 
over every computer club newsletter for 
the names and addresses of possible au­
thors. I contacted every firm even remote­
ly in the business, asking for leads for ar­
ticles and for lists of names of possible 
subscribers. 

As the requested articles began to 
come in I devised a completely new four 
column magazine layout , wh ich would 
make Byte look different from any other 
magazine. I had to do much of the rough 
layout and proofing myself , teaching 
others what I wanted . I had to battle with 
Helmers, who wanted to put out an imita­
tion IEEE technical journal. I wanted a 
magazine for the newcomer to computers, 
with simple articles. 

With the massive help of the 73 staff, 
the first issue of Byte went to press Just 
exactly five weeks after my decision to 
publish. The first issue, dated September 
1975, came off the presses In late July and 
I immediately got on a plane and headed 
out with copies to visit the firms In the in­
dustry. I wanted to get their support and 
pave the way both for advertising and the 
articles I needed. This trip took me to Mlts 
in Albuquerque, Sphere in Salt Lake, 

Southwest Tech in San Antonio, plus 
stops in Dallas, with a visit to Ed Juge in 
Fort Worth, and so forth. 

73 Inc. was being harassed by a couple 
of annoying lawsuits, so our company 
lawyer set up a separate corporation for 
publishing Byte and our new books, with 
Virginia holding the stock for me so the 
new magazine would not get dragged in. 

Byte took off, growing rapidly, with ad­
vertis ing going from 25 to almost 40 pages 
by the fourth issue. The subscriptions 
poured In too. Then one night I returned 
from addressing a club to find Byte had 
been totally removed from the 73 building . 
I was reminded the stock was in someone 
else's name. Virginia, with the help of her 
liancee and our lawyer, ran the magazine: 
They've done well , eventually selling it to 
McGraw Hill for big bucks. 

I was left with massive debts and a very 
good excuse for a heart attack. I also de­
veloped a slight distrust of people. Oh 
well , probably the best thing was to get 
started with law suits and a new 
magazine. We all worked doubly hard, 
paid off the bills and were finally In a posi­
tion to get going with a new publication . 

The Saga Revisited 
To spur the input of articles for a new 

publication 1set up an 110 section for 73 
Magazine. This, in turn , inspired the start­
ing of 110 magazine in Japan, one of the 
leading Japanese hobby computer maga­
zines. The 1/0 section attracted over 20 
pages of microcomputer advertising, 
which gave us a good start toward the 
new magazine. 

Again 1 made a trip around the country 
visiting firms in the business. 1 wanted to 
know if I would have support for a new 
magazine. They encouraged me to go 
ahead, so in August we started selling the 
first subscriptions to Kilobaud. The first 
issue, dated January 1977, came out in 
November 1976. It started with about 40 
pages of ads and sold so well we had to go 
back and reprint the first issue several 
times to keep up with the demand. 

With the introduction of the TRS-80 in 
late 1977 more and more articles for this 
system came in. By 1979 the TRS articles 
were pushing everything else out of 
Kilobaud Microcomputing and It was time 
to consider a spinoff. 

The circulation and advertising work to 
get 80 started were begun in August 1979, 
and the first issue was dated January 
1980 and had over 50 pages of ads. We 
printed 50,000 of the first issue and sold 
out. Two years later, the advertising is 
around 200 pages and the circulation 
climbing over 100,000 with an estimated 
250,000 readers. 
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TH IN GS TO 
DO WITH YOUR 
PERSONALCOMPUTER1001 BY Mm SAWUSCH 

333 pages ..... $10.95 
333 pages, written in simple terms. of 
"what-to-do" and " how-to-do-it" . Suitable 
not only for microcomputers, but for pro­
grammable calculators as well. Includes 
program listings, formulas, a glossary of 
computer terms and more! Definitely a 
MUST BUY! 

" OTHER MYSTERIES" 
VOLUME IV 

"BASIC FASTER 
AND BETTER" 

If you program In BASIC, you want this book! 
Time·tested and proven, the techniques and 
routines can be used in thousands of ways to 
make your programs smaller, faster, and look 
truly professional. Over 280 pages, includes 
hundreds ol routine listings. sample programs, 
explains not only "how·to" , but "why" and 
"when." You 'll never need to " re.invent the 
wheel" again! Topics includes screen and key­
board handling. searching, sorting, fast string 
manipulation, simple machlne·language 
usage. utility programs, and much more! 

BASIC FASTER &BETTER . . .... $24.95 

" OTHER MYSTERIES" 

VOLUME Ill 

by Dennis Kitsz 

TH E CUSTOM TRS-80™ .... .. $29.00 
CALL FOR AVAI LAB ILITY 

MICROPARAPHERNALIA 

NEWDOS by APPARAT 
N EWOOS/80 b y Apparal S139.95 
NE WOOS UPGRADE CAL L 
NEWDOS + wilh ALL UTILITI ES 

35·track . . . . . . . . . . . . S69.95 
40·track . .. . .. . . . ... •. . . . S79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES .. Sl9.95 
MICROSOfTTM BASIC DECODED $24.95 

TRS.80 is a trademark of the 
Radio Shack Division of Tandy 

Corporation. OATALIFE is a 
trademark of VERBATIM . PLAIN 

JANE . o\IOS·I, AIOS·lll. CALCS·lll , 
Co\LCS-IV . MERGE·lll are 

trademarks of MTC. 
1981 by Metatechnologies 

Corporation. Inc . 

EPSON 

MX-80, MX-80FT, MX-100 

PRINTERS 

CALL FOR PRICE 

10 FT. RIBBON 

CABLE 

$2495 


CONNECTS EPSON PRINTER 
& TRS-80 MtCROCOMPUTER 

DISK DRIVE 

EXTENDER 

CABLE 

$995 


for VISTA, MICROPOLIS, 

MTI, PERTEC, SHUGART, 

PER COM & OTHERS 

Let your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by David Stambaugh 
A com plete chec ku p !or your MODEL I or 
MODEL Ill. THE FLOPPY DOCTOR·Version 3 
completely checks every sec tor ot si ngle or 
double densi ty 35·, 40·, 77-, or 80·t rac k disk 
drives. Tes ts motor speed, head posi tion ing, 
controller func tions, sta tus bi ts and provides 
c ompl e te error I oggi n g . T H E M E M 0 RY 
DIAGNOSTIC checks for proper write/ read , 
ref resh, e~ecu t abili ty and excl usivi ty of a ll ad· 
dress loca tions. Includes both di agnostics and 
complete inst ruct ion manual. 

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

MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 


Products damaged in 

transit will be exchanged. 


PRICES IN EFFECT 
Dec . 1. 1981 THRU 
December 31. 1981 , 
Prices, Specifications, 

and Offerings subject to 
change without notice. 

8112 

Single Sided. Soft-Sectored 5 \l" ·inch. 

(for TRS·80™) Mini-floppy 

DISKETTES 

$19 ~x~flO 


PLAIN JANE™ 
These are factory fresh. absolutely first 
quality (no seconds!) mini·floppies. They are 
complete with envelopes. labels and write­
protect tabs in a shrink-wrapped box. 

PLAIN JANE™ Diskettes . . . . . . . $19.95 

PLAIN JANE™ <§old 
Introducing MTC's premium generic 
diskette . Single·Sided, Soft-Sectored , 
DOUBLE-DENSITY, 5 \1..inch diskettes with 
reinlorcing HUB-RINGS. Individually 1003 
ERROR-FREE certified. Invest in GOLD! 
PLAIN JANfTM ·.r;,,1,1 . . . .. . . . . . . 524.95 

VERBATIM 'S PREMIUM DISKETTES 

DATALIFE'M 
Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 1003 error-free cer­
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI , ECMA 
and ISO standards. 
VERBATIM DATAUf[TM DISKETTES 
5Y· ·inch (box of 10) 

MD525·01 . . S26.95 
10 boxes of 10 (each box)S25.95 

8-inch FLOPPIES 
Double-Density, F034·8000 . 543.95 

'RINGS' & 
THINGS 

HUB RING KIT for 5 '/• " disks ... .. SI0.95 
HUB RING KIT for 8 " disks .. .. ... $12.95 
REFILLS (50 Hub Rings) . . . .. . .. . S 5.95 
CLEANING KIT for 5 \1, " drives $24.95 
5 Y. ·inch diskette case . . . . . . . . . . . . S3.50 
8-inch diskette case ... .. .. . . . . . .. S3.95 

5 '/•· inch File Box for 
50 diskettes ........ . ..... . $24.95 

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

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

• Add S 3. 00 for shipping 
& handling 

•SJ.00 EXTRA for C O.D 
• Ohio re~nts add 5'1•% 
1<1le~ tax . 

c 

http:box)S25.95
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With one of the h ighest subscript ion 
renewal ra tes I've ever seen, 80 is doing 
well and we're projecting the circulation 
to grow to around 200,000 during 1982. 
How th ick the magazine is going to get is 
anyone's guess. I know the people at Byte 
are chewing their hangnails as 80 creeps 
up on them. They're even start ing to run a 
few art icles on the TRS-80. 

With both magazines in the same town , 
not much happens that we don't hear 
about . Peterborough, by the way, is a town 
with a populat ion o f about 4,500 in the 
mountains of southern New Hampshire. 
The area has att racted Brookstone too ls, 

Eastern Mountain Sports, New England 
Business Service, all major mai l order 
firms, and New Hampshire Ball Bearing 
(one of the major miniature ball bearing 
makers) as well as a rash of computer 
magazi nes. Not bad for a tiny New En­
gland town . Yes, I'm president o f the 
Chamber of Commerce. 

It has been a tussle keep ing up with the 
growth of 80 and Instant Software, which 
we started in 1978. We 've had to buy many 
buildings around Peterborough, add off ic­
es, bett er and faster fi lm process ing, more 
typesetting equipment , and so on. Our 
staff has been about doubling each year, 

SAVE 
BIG 

BUCKS 

Model II 64K $3395 
26-4t60 I Drive Exp .. ..... . . .... 

26-4 161 2 Drive Exp . ... .. ... .. .. . 

26-4162 3 Drive Exp .... . . ... ..... 2099.00 
 MODEL III 
26-4530 Scripsit II .. . .... . . . .. ... .. 259.00 26- 106 1 4K !. ........................$ 599.00 

26-4512 Profile JI . .. .. ...... . .... .. 159.00 
 2H- 1062 J6K Ill. ..... .. .. ..............8.59.00

26-4511 Visicalc II ... .. ... . .. ... .. 259.00 
 26-1 066 48K III 
26-4501 Gen Ledger .. ... .... . ..... 179.00 
 W/2 Drive-; , RS 232......... . .. .. .... 2225.00 

26-4506 Mail List .. .......... ...... . 72.00 
 26-11 62 !st Drive......................765.00 


IDS PAPER TIGERS 
Dot Resolution Graphics quality print 
ID 445G 7 wire printhead, graphics . ..... (List 9851 . . ... S 795.00 
IDS 460G 9 wi re printhead, graphics . . . .. . (List !094).. .. .. 886.00 
ID 560G 9 wire, wide carriage, graphics ... (List 13941 . . . . . . 1129.00 

Model I PRINTERS 
26-1140 Expansion Interface .. .. . $249.00 26-1167 9'h Line Printer VII . . .. $ 360.00 
26-1141 16K Exp. Interface ..... . .. 359.00 26-1166 Line Printer VI .. . .... ... 1080.00 
26-1142 32K Exp. Interface .. ...... 469.00 26-11 58 Daisy Wheel II ...... .. ... 1798.00 
26- 1145 R 232C Boa rd .. .. .. .. .... 84.00 26-1 165 Line Printer V ... .. . .. ... 1710.00 
26-116011 Mini Disk Drive ... ...... 419.00 26-1401 Cable .. .. ......... ... .. .. .. 36.00 
26-1563 Scripsit-Di k ..... . .. .. . .... 79.00 
26-1566 Visicalc ......... . ...... ... . 83.00 

Color Computer 4K $353 
26-3001 4K . . ... . ... .. . ... ..... . ............. . . .. . .. . . ... .... $353.00 

26-3002 16K Ext. Basic .. . ......... . .... . ....... . .......... . .. 533.00 

26-3009 Joysticks .. . .... .. ... . .. . .. .. .. .•.. . .. .. . . . . . . ... . .... 22.50 

26-3010 Color Video . .. .. .. . ...... . . ..... . ... . . . . . .. . .... . .. . . 353.00 

26-1206 Recorder . . ...... . .. . . . ... . . . . . ... . ..... ... . .. . ... ..... 54.00 


All prices are subject to change without notice. Freight, handling, and 
insurance charges are extra. Most items are shipped United Parcel 
Service. Model II and other hard ware weighting over 50 lbs. is ship­
ped freight collect by truck. Certified Check for immed iate shipment 
from stock. Mjster Charge, Visa or Bank Card add 3"r surcharge. 

$!014.00 
1559.00 

Vern Street Products 114 West Taft Sapulpa, Ok 74066 
The Computer Store, Inc. 4949 South Peoria Tulsa, Ok 74105 

V"l11 918-747-9333 
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now numbering over 200. 

We' re looking forward to the future, and 
have so many irons in t he fi re we some­
times have trouble keeping the fire goi ng. 
80 obvious ly is going to keep growing as 
long as Tandy can stay ahead of IBM and 
Apple. Kilobaud Microcomp ut ing has 
been somewhat neg lected in the flurry 
over 80, so it will get a lot more attention 
in 1982. With the combined readership of 
80 and Kilobaud being more than Byte, 
and wi th the combi ned advert isi ng rates 
being less, we may see some increases in 
advert ising. 

We're laying the groundwork for l ive 
more pub licat ions. If IBM is interested 
and develops a user base, we migh t think 
in terms of something for them. The suc­
cess of LOA DBO will def initely push us to 
back up more o f our published programs 
with machine readable cassettes or di sks. 
We're already gett ing around 5,000 orders 
a month for LOADSO, and the growth is 
st rong. The 80 Encyclopedia has also 
caught on well, with orders increasing 
every month. We may look at a simi lar 
t reatment for some other systems. 

Is there no end to the amount of infor­
mation needed for the TRS-80? Apparent ­
ly not. The t rue value of a computer lies in 
the documentation and programs avai l­
able for It, wh ich puts the TRS-80 way 
ahead of everyth ing el se on the market. 

We're working toward establishing a 
major educational institut ion to teach 
electronics and computers. My plans for 
th is are being taken more seriously by ed ­
ucational groups and even by groups in 
other countries. 

In !ine with th is, I've been made the 
chairman ot an FCC subcommittee to 
work wi th the commission toward the 
resurgence of American technology 
through the growth of amateur radio. 
We're going to aim at getting amateur 
radio and computers Into every high 
school in the country as a way to get 
teenagers interested in technical careers. 
With amateur radio and computers com­
ing rapid ly together, it wi ll eventually be 
difficult to separate computers and com­
municat ions, so th is is a fortu itous mar­
riage. It Is a synergism of two f ields, both 
of which I have been In for some t ime and 
understand. 

The day when our computers will be 
communicat ing with each other via phone 
l ines, cables and even satellites is coming 
soon . You may be sure that l will be in 
there pushing for the changes we need, 
and for the people we need to bring about 
these changes in the schools and through 
my magazines. 

You haven 't seen anyth ing yet. • 



MTC AIDS-Ill™ 
MODELS I & Ill . . . $69.95 MODEL II .. .$99.95 

Introducing the latest add1t1on to MTC' s fami ly of data managemen t svslems AIDS 11 1 NO 
PROGRAMMING. easy to use. CO MPLETE PACKAGE including dernoristrat1on appl1cat1on. 
documentation and MAPS-Ill (see below) 

• Up to 20 USER-DEFI NED FIELDS of either numeric or cha racler type 
• CHARACTER -type fi elds may be any length (tota l up to ?'J4 chararte1s) 
• NU MERIC .type fre lds feature automatic torma tt1 ng rounding . der1ma l alignment and 

val 1dalton 
• F1Jl l feature ED lT lNG when adding or changing ri>cords 

· ENTER FI ELD (can' t type·m more charac ers han spr c1hed1 
BACKSPACE (dele te las t character typed) RIGHT JUSTIFY FIELD rMtents 
DE LE TE FIELD con tents · SKIP FIF LO (to next or previous hetdl 
RESTORE FIELD con tents SKIP RECORD (to ne •t or previous record) 

• SORTING of record s is MACH INE CODE assis ted. 
· 200 RECORDS (40 character s) 1n about 'J SECONDS 

ANY COMBINATION of fie lds (includ ing numerics) w i th each field in ascending or 
descend ing order . 

• SELECTION of record s tor Loading , Updating. Deleting . Pri nti ng and Saving is 
MACHI NE CODE ass isted . 

· Specify up to 4 CRI TERIA, each using one of 6 RELATIO NAL COMPARISONS 
· LOAD or SAVE selected records using MULTI PL ~ l l fS 
- Example: Select records representing lhose people who live m lhe state of Col· 

orado. but not in the city of Denver . whose las t names begin w ith " F'" 
and whose incomes exceed $9000.00 . 

· Example : Se lect records represe nt ing those sales made to XYZ CO MPANY that 
exceed $25 .00, between the dates 03/ 15 and 04 /10 

MAPS-Ill (MTC AIDS PRINT SUBSYSTEM). 1ncluded at no charge. has the fol lowi ng features : 
• Ful l AIDS-Ill SELECTION capa bili ties . 
• Prints user -speci fied fields DOWN TH E PAGE. 
• Prints user ·spec1 f ied fields in tit led . colum nar REPORT FORMAT . autom atica lly 

generating column headings, paging and (optionally) mden tatton 
• Can create a sing le r eport from MULTIPLE FILES . 
• Prints user -defined formats for CUSTOM LABE LS. custom fo rms. etc 

BELOW ARE TE STIMONIALS from owner s of Al DS system s. These are absolutely au thentic 
statements and are ty pical of the comments we rece ive 

" This pr ogram will do more for my business than all the other programs I 
have. combined." 

David Wareham , Vice President (EDP). National Hospital and Health Care Serv ices Inc. 

" We have 32 d ifferent Data Base Management packages for the TRS·BO. AIDS-Ill is easily 
the best . It also makes it easier for us to step up to our Model II since the package is 
available for both computers." 

Jack Bilinski . President. 80 Microcomputer Services 

" You r AIDS progr am is far and away the finest information management system that I've 
ever seen. I am currently using it to maintain a clear picture of the demographic data on all 
the kids in our r esidential t r eatment pr ogram and it is working for me superbly ." 

Frank Boehm . Orrector. Front Door Residentia l Treatment Program 

MTC AIDS CALCULATION SUBSYSTEM-ll l'M 
MODELS I &Ill ...$24.95 MODEL II ...$39.95 

MTC's most popular AIDS subsystem. Use 
for r epor t genera t ion in volving basic 
manipulation of numer ic data . Features are: 
• User -specified page t itle 
• Columnar Headings 
• Optional Indentation 
• Use tor accounting , inventory. financial 

and other numeric-based information 
systems. 

• Columnar subtotals generated when 
there is a change in a user-specified 
column. 

• User-specified Columnar Tota ls 
• Columnar values computed using con· 

stants and/or column values 
• Balance forward calculations (Ex: Gross 

sales equals previous gross sales + sale 
amount + sales tax) . 

Compare AIDS-lll 
1
M/CALCS·l ll 'M w ith any ot her data management package under SlOO! 

CALCS·lll 'M RE UIRES THE PU RCHASE OF AIDS-Ill ™ 

AIDS OWNERS! 
WE HAVE WHAT 
YOU'VE BEEN 
WAITING IV. .. 

MTC CALCS-IV™, that is . 
• More Computations 
• Save Report Formats on Disk 
• Fa ster, and more! 
MTC C A L CS·IV™ ... . ....• . . $39.95 
For Models t & Il l . . . . . .. . . . $39.95 
For Model II . .......... ... $59 .95 

MTC AIDS MERGE-Ill™ 
This subsystem will combine up to 14 AIDS· 
created data files into a single. large file. An op· 
tional purge capability removes duplicate entries 
while per forming the merge operation (can even 
be used to eliminate duplicates in a single file) . 
Machine-code assisted for high-speed pertor· 
mance, MERGE-Ill™ properly handles tiles sorted 
by any combination of fields . including numerics. 
with each field in ascending or descending order. 

MTC AI DS MERGE-Il l™ . .... . ..... Sl9.95 
For Models I & Ill .. . . ........ .. . . $19.95 

For Model II .. . ... .. . . . . . . ..... . . $29 .95 

THE COMPLETE 

MTC AIDS-Ill™ 
PACKAGE 

SAVE$$$$ 
Includes MTG AIDS-llF"' 

CALCS·lll™ and MERGE-Ill™ 

A comprehensive system 
at a competitive price! 

MODELI & Ill .. . .... ... $99.95 

MODELl l . ... ..... .. . $149.95 
Add $25 for CALCS-IV™ 

AIDS/P™ 
IS COMING! 

PRICES IN EFFECT TRS-80 is a trademark ol the WE ACCEPT MOST ORDERS Dec. 1. 1981 THRU •Add S3.00 for shippingRadio Shack Division of Tandy 
• VISASHIPPED WITHIN Corporat ion . DATALIFE is a & handlingDecember 31. 1981 . 

t rademark of VERBATIM. PLAIN • MASTER CH ARGE ONE BUSINESS DAY •$3.00 EXTRA for C.O.D. Prices. Specifications, JANE. AIDS·!, AIDS·tll . CALCS·lll, • CHECKS •Ohio residents add 5Vz %CALCS-IV. MERGE·lll are and Offerings subject toProducts damaged in • MONEY ORDERStrademarks o! MTC. sales tax. change without notice. transit will be exchanged. 1981 by Metatechnologies .... 20• C.0 .D 
8112Corporation. Inc . 
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''My enjoyment sometimes goes 

flying out the window when 
I find the program will 

not run on the Model Ill." 

More on Motorola 

In reference to Chris Brown's article 
entitled "Seminars Cover Color Computer 
Chip" (80 Microcomputing, August 1981) 
I would like to provide the following 
comments: 

The Mid-Range Marketing Group at 
Motorola aggressively markets products 
such as the MC6809 to the broad base 
market. This is evidenced by the fact that 
the MC6809 is widely used in many high 
performance eight-bit microprocessor 
applications. 

The majority of personal computer 
manufacturers were well into their design 
cycles at the time of the MC6809's in­
troduction. In spite of this the MC6809 
has found a home in several personal 
computers. 

The MC6809 is definitely not the end of 
the line for eight-bit technology at Motoro­
la. Strategic planning for the MC6809's 
future is not common knowledge even 
within Motorola. Future directions of the 
MC6809 are still considered confidential 
and not yet available for general release. 

George Nelson 
Manager, Mid-range MPU 
Marketing &Applications 

Motorola Inc. 
Austin, TX 

Production 
Lynxes Improved 

reviewed the September 1981 80 
Microcomputing article " Spanning the 
Electronic Nation" in detail with author 
Dennis Kitsz. He agreed to correct his 
statements which we showed to be inac­
curate. Dennis explained that he was not 
aware his review copy of the Lynx modem 
was an obsolete prototype, which of 
course, seriously affected the outcome of 
the comparison. The fact that this article 
was prepared approximately one year in 
advance of publication did not allow for 
the evolution production Lynxes have 
undergone as a result of continued efforts 
toward product improvement by our own 
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engineering and programming staff, as 
well as feedback from the multitude of 
sincere Lynx owners, retailers and inde­
pendent software authors. 

Keeping Lynx established as " first 
choice for TRS-80" will always be the first 
priority here at ESI Lynx. We are proud to 
offer our product to the growing demand 
for quality peripherals in the TRS-80 
aftermarket. 

John E. Bickel, Vice-President 
Emtrol Systems, Inc. 

Lancaster, PA 

Dennis Kitsz ' update of his review on 
the Lynx modem appeared in 80 Input, 
November 1981.-Eds. 

Information Request 

I wish to add my support to Daniel M. 
Long (80 Input, August 1981) who asked 
you to indicate whether your printed pro­
grams are for Model I or Model Ill or both. 

I know that I could subscribe to Load 80 
but inasmuch as I am retired, I get a lot of 
enjoyment out of typing the programs. My 
enjoyment sometimes goes flying out the 
window when I discover that the program 
on which I have spent a lot of time will not 
run on the Model Ill. 

Would it be such a hard job to put a line 
under the title or at the start of the first 
paragraph stating that the program is 
either Model I, Model Ill or for both? 

Several of my friends with Model Ill's 
have the same complaint. 

William E. Eccles 
Scottsdale, AZ 

We 've heard your complaints. Starting 
with the January 1982 issue look for a box 
containing this information and more on 
the first page of our articles.-Eds. 

Reinker Kits Available 

The response to my article about auto­
matic ribbon reinkers for printers (" Keep it 

in the Black," 80 Microcomputing, May 
1981) was overwhelming. 

Within a couple of weeks all of my ex­
cess reinker kits had been sent out , and 
several hundred disappointed readers 
were turned away. Since that time, 
however, one of the readers turned up a 
large supply of them, and I agreed to take 
them on for redistribution to other 
microcomputer users. The cost is the 
same as described in the original article 
($18.25, plus $1.00 for Air Mail). I also ob­
tained a supply of spare parts. A price list 
can be had by sending me a self-addressed 
stamped envelope. 

Since there were a great many readers 
who were disappointed when the original 
supply ran out, I thought I would write to 
let them know that the reinker kits are 
again available. 

William D. Johnston 
1808 Pomona Drive 

Las Cruces, NM 88001 

Thanks 

Thanks for the " Reload 80" (page 344, 
September 1981). It serves to give us a pre­
view of what you'll offer on the Reload 80 
for the month and to share a tip about its 
use. I have purchased several tapes since 
April and am well pleased. 

W. Robert Hetrick, PhD 
Clinical Psychologist 

Wichita , KS 

No Sale 

Is there any truth to the rumor that the 
FCC regulations prohibit the sale of 
TRS-80 Model I hardware add-ons after 
December 31 , 1981? I hope this rumor Is 
false, because the hobbyist needs to be 
constantly updating his equipment to 
keep up a strong interest. 

Gerald C. Gray 
Danvl/le, CA 

To our knowledge, the FCC is serious 
about its computer RF/ requirements . If a 

I 



Let your TRS-8Q 1M Teach You 

ASSEMBLY 

LANGUAGE 


REMSOFT's unique package, "INTRODUCTION 
TO TRS-80' ASSEMBLY PROGRAMMING" in· 
eludes ten 45-minute lessons on audio cassettes. a 
display program for each lesson providing illustra­
tion & reinforcement. and a text book on TRS-ao· 
Assembly language Programming. Includes use­
ful routines to access keyboard, video, printer and 
ROM. Requires 16K - level II , Model I. 

REMASSEM-1 .. . . ...... . .... $69.95 


FOR DISK SYSTEMS . . .. . .... $74.95 

Let Your TRS-801M Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 

REMSOFT does it again! REMDISK-1 is a concise. 
capsulated supplement lo REMASSEM-1. Package 
consists ot two 45-minute lessons on audio casset­
tes, and display programs providing illustration 
and reinforcement. Provides specific track and 
sector 110 techniques. and sequential and random 
file access methods and routines. 

REMDISK·l .......... __ . _ ... $29.95 


NEWDOS/80 Version 2.0 
SPECIAL 

INTRODUCTORY$13995 
PRICE 

Apparat's long-awaited successor to NEWDOS + is here! This is not an enhanced ver­
sion of NEWDOS. but a completely new product. Simplified DOS commands can be in­
stantly executed from BASIC, even within a program, without disturbing the resident 
code. System options. such as password protection, number and type of d isk drives, 
BREAK key enable/disable and lowercase modification recognition, can be quickly and 
easily changed . Five new random-access file types allow record lengths of up to 4096 
bytes, and no FIELDing! A powerful CHAIN facility allows keyboard INPUTs to be read 
from a disk file . An improved RENUMBER facility permits groups of statements to be 
relocated within program code. Diskettes may even be designated as RUN-ONLY ! 
Features all NEWDOS+ utilities (SUPERZAP 3.0, etc.) and much more! One MTC 
technical staff member said having NEWDOS/80 is "better than sex" (you'll have to 
judge for yourself!) . 

MODEL Ill VERSION 
Has all the features of the Model I version plus enhancements. Allows any mix of 
single· or dual-sided 40- or SO-track disk drives. Most BASIC and many machine 
code programs written for the Model I will run without modification. Includes a 
utility for converting Model I single density to Model Ill double density. 

NEWDOS/80#SPECIA L # ....... - .. - .. .. ....... . ........ . .. .... . $1 39.95 


CALL REGARDI NG OU R UPGRADE PRICING 

MICRO PARAPHERNALIA 
DISKETTES (box of ten) 

5 \1•" PLAIN JANE™ . .......... Sl9.95 
5\14' PLAIN JANE™ ~'Jo{,{ .... .S24.95 
5'/•" DATALIFE™ MD 525-01 . . $26.95 
8" DATALIFE™ FD34-8000 .. .. $43.95 

NEWDOS by APPARAT 
NEWDOS/80 by Apparat . . .. . $139.95 
NEW DOS UPGRADE . . ....... CALL 
NEWDOS + with ALL UTILITIES 

35-track . . . .. .... . . .... . . $69.95 
40-track ... ......... ..... $79.95 

BOOKS 
TRS-SOTM DISK 

AND OTHER MYSTERIES . . $19.95 
MICROSOFfTM BASIC DECODED S24.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER .. .. $ 7.95 

TRS-80 is a trademark of the 
Radio Shack Division ol Tandy 

Corporation. DATALIFE is a 
trademark ol VERBATIM . PLAIN 

JANE, AIDS-I, AIOS-111. CALCS-111 . 
CALCS.IV. MERGE-Ill are 

trademarks ol MTC . 
1981 by Metatechnologies 

Corporation. Inc . 

Michael Shrayer's 

ELECTRIC PENCIL 

VERSION II 


for 

Model I and Model Ill 


An expanded version of the critically ac ­
claimed original word processing system! 
Includes all features of Version I plus many 
new extensions. Runs under most disk 
operating systems. has improved video 
text handling, loads any ASCII file for 
editing (including BASIC files) , single sheet 
mode for printing on letterhead and more! 
Simple to use. features 2-key commands. 
An incredible package at an incredible 
price! 

SPECIFY MODEL I OR Ill 
Disk Version ............. . ..... S79.95 
Tape Version . . . .. ........ . .. . .. $69.95 

MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 


Products damaged in 

transit will be exchanged. 


CALL FOR AVAILABILITY 

PRICES IN EFFECT 
Dec. l . 1981 THRU 
December 31, 1981 . 
Prices. Specifications. 

and OHerings subject to 
change without notice. 

8 11 2 

Complete for Model t with all utilities 
Plus exclusive MTC QUE card ! 

NEWDOS+ 

$6995 

by Apparat 
Includes REF , RENUM, SUPERZAP, 
EDITOR/ASSEM .. DISASSEM ., DIRCHECK. and 
more! This is the original NEWDOS with all of 
Apparat's utility programs. Includes exclusive 
MTC QUE (Quick User Education) card. 

40-Track Version ......... .. . . .. . . . ... $79.95 

MTC QUE Card only ...... . .. .. ....... $ 1.50 


WE ACCEPT 
•VISA 
• MASTER CHARGE 
• CHE CKS 
• MONEY ORDERS 
• C. O.D. 

•Add S3.00 for sh ipping 
& handling 

• $3.00 EXTRA for C.O.D. 
•Ohio residents add 51/ 1 3 

sales tax. 
..... 20 

http:CALCS.IV


manufacturer's peripherals do not pass 
the required RF/ tests, they may not be 
marketed in the USA as of 1 January, 1982. 
Whether or not the FCC will be able to 
prosecute violators is another question 
altogether.-Eds. 

lnterf ace with 
Braille Printer Wanted 

Although I am a happy TRS-80 Model I 
owner and a programmer trainee, I started 
in February 1981 via help on TRS-80. I want 
to ask all interested manufacturers of 
TRS-80 devices to consider something for 
deaf and blind and deaf-blind persons to 
use the TRS·80 and other computers via 
RS·232 or common bus with a Baudot/ 
ASCII converter device or a braille printer. 

There may be a small market for these 
devices. but you would make the handi· 
capped happier. I am deaf. I am doing it 
not for myself, but for all deaf and blind 
people. I believe that deaf schools use 
them, but I am not sure about nationally. I 
communicate with a blind programmer via 
the CRT system at the company. He has a 
braille printer. It is a good way to commu· 
nicate between deaf and blind worlds. 

I am still looking for a device between 
the deaf Baudot TTY or TTD and the 
TRS·80. I might be buying a TTD unless 
someone helps me to use the TRS·80 to 
help all deaf people. 

For TRSDOS 2.3: 

OFF ON 
16396,195 
16397,154 16396,201 
16398,10 

17170,175 17170,195 
17171 ,201 17171 ,77 

16396, 175 16396, 195 
16397,201 16397,162 

Table 2 

I also received a POKE that would work 
forTRSDOS 2.1, 2.2, 2.3, NEWDOS 2.1 and 
UL TRADOS I. It was: 

POKE PEEK(17171 ) .. PEEK(17 172)'256 .. 1.0 for OFF 

POKE PEEK(17 171)+ PEEKC171721'256 .. 1.1 tor ON 


This does work, but it is very interesting to 
note that location 17171 holds 77 and 
17172 holds 93, so this is the exact same 
POKE as the standard (23886)! 

As a side point, I found that pressing 
the G,B and [space) together produces a 
Break, as wel l as [shift),[down·arrow) and 
A (control·A). They all appear to do the 
same thing , except after POKEing 16396, 
249. [BREAK] and GB(space] produce 
?SYNTAX ERROR, but control·A hangs up 
the TRS·80. Any ideas why? 

Alan Dardik 
Tenafly, NJ 

Faster Sorts 

OEFF NNO(M.Y) = VAL(MI OS( " 312831303130313130 
313031 " .M' 2,2)1-(Yl4 : INT(Y/4\) +(Y = 1 ) 

(You may not know that the year 1900 
was not a leap year. Only centuries evenly 
divisible by 400 are leap years. Readers 
note there is one required blank at the start 
" b3128 .. . ) 

A significant speedup of what I call 
"Switch·Swap-Sorts" of array elements 
can be attained by the use of an end marker 
in the sorting routine in the following NO = 
number of items in the array to be sorted: 

1 EM = N0 - 1 
1 O SW =0: FOR Z = 1 lo EM : IF A(Z)< =A(Z + !]THEN 130 
120 SWAP A(Z).A(Z + 1): SW = - 1: EM = Z< - Model II 
1:>0 A = AIZ) : A(Z) =A(Z + l): AIZ .. 1)= Z : SW = - t; EM = 

Z< -Model I 
130 NEXTZ : IF SW THEN 110 

After testing several methods of sorting 
in Basic I found this method to be the 
quickest. The addition of the end marker 
improved the speed by as much as 20 per· 
cent . The reason for this is that EM is reset 
to the position of each swap. When the 
last swap for any pass is made, EM is set 
to the last element which would need to 
be checked instead of continuing to the 
total number of elements. After half the ar· 
ray is sorted, only half of the array needs 
to be checked• 

Charles D. Robertson 
Fort Worth, TX 

David Ong 

BREAK? 

Last June, I asked in the 80 Aid column 
for the POKE in TRSDOS 2.3 that would 
disable the Break key. The response I 
received was unbelievable, so this should 
clear everything. 

Table 1 lists all the standard POKEs for 
the Break key. They are all modifications 
to a single byte. Incidentally, POKE 
16396,165 leaves the [shift] Break active 
but disables the normal Break. 

System OFF ON 
Level II 16396,23 16396,201 
NEWDOS2.1 5BA5H,O 5BA5H,1 
NEWDOS 80 4369H,O 4369H,16 
TRSOOS 2.3 23886,0 23886,1 

Table 1 

Table 2 lists three series of POKES 
which also disable the Break key. They are 
modifications to two or three bytes. The 
third set also disables all disk 110, so this 
could be very valuable. 

I want to share a few programming tips 
which I have not seen before In 80 Micro· 
computing. Many times In programming 
we find it useful to LPRINT or PRINT the 
month name from a program, and though I 
have seen and experimented with various 
methods, the best I have found Is (if you 
don 't mind abbreviations) the user defined 
function: 

OEFFNMOS(M) = MIO$(" JanFebMarAprMayJunJul 
AugSepOctNovOec" ,M • 3,3) 

(This method does not use up string 
space as storing the names In an array, 
and does not use time as For . . . Read . .. 
Next looping would. Readers note there 
are two required blanks at the start "bb­
Jan ... ) 

Along the same line If you might need to 
know the number of days in any month 
use the following user defined function: 

DEFFNNO(M) =VAL(MIOS(" 31283130313031313031 

303l " ,M· 2.2l) 

If you feel It should know all leap years 
then: 

Hard Copy Your Screen 

If you have a Radio Shack Line Printer 
VI you can hard copy your screen includ· 
ing graphics and all other characters (ex· 
cept for the arrows). The replacement 
characters are up arrow [. down arrow I 
left arrow ], right arrowt. 

Call the following program as a subrou­
tine from the main program at the appro ­
priate time. The program runs very slow 
when printing the screen contents be· 
cause it checks each graphic point on the 
screen (6144) plus each print posi t ion 
(1024). Notice that line 6005 sets up the 
printer for normal characters and line 
spacing at 12 lines per inch. Line 60010 
sets up the character print line count. Line 
60020 sets up the graphic line count for 
each print line. There are three graphic 
lines for each print line. This line also sets 
printer tab position to eight. This centers 
your copy on an 8 112 inch wide paper at 
the normal character setting. Line 60030 
sets up the graphic pixel count for each 
line. This line also checks if any key on the 
keyboard is pressed and returns to the 
main program if so. Line 60040 checks for 
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Expand your TRS-800 MODEL I with 

EHTErlT-B[]@ FOR $9995 

PLUG 
INTO 

110 VAC 
OUTLET 

EXTENT-80 

CONNECT TO 

DRIVES 4.7 

DRIVES 0·3 

I 

I 
EXPANSION CONNECT UP TO 
INTERFAC E 

8 
DRIVES 

Metatronics (a subsidiary of Meta Technologies Corp., as of September 1, 1981) introduces a un ique device a llowing the connec· 
lion of as many as 8 disk drives to a TRS-80 MODEL I computer. Its integrated design is compat ible with appl ication software 
running under VTOS, LOOS, NEWDOS/80 (versions I &JI), NEWDOS+ and TRSDOS 2.3. Fea tures inc lude a U.L.·approved power 
supply, power-monitor LED, operating environment protect ion circuitry, high·impact metal case and gold ·plated contacts. 
Complete wi th inst ructions and patch program diskette for configuring your favori te operat ing system. 

TRS·80 & TR SOOS are trademarks of the Radio Shack division of Tandy Corp . EXTENT·BO Is a trademark of Metatronlcs Corp. LOOS Is a tradename of Logical Systems Inc. 
NEWOOS Is a tradename of P.pparat Inc. 

DISK DRIVE 

EXTENDER 

CABLE 

$995 


for VISTA, MICROPOLIS, 
MTI, PERTEC, SHUGART, 

PERCOM & OTHERS 

EPSON 

MX-80, MX·80FT, MX-100 

PRINTERS 

CALL FOR PRICE 

,,.,542A , Subs idiary of Meta Technologies Corporation 

OFFI CES 


261 11 BRUS H AVENUE 

EUCLI D, OHIO 44132 

(SEND MAIL ORDERS HERE) 

PRICES IN EFFECT 
Dec . 1. 1981 THRU 
December 31, 1981 , 
Prices. Specifications, 

and Offerings subject to 
change without notice. 

8112 

10 FT. RIBBON 

CABLE 

$2495 


CONNECTS EPSON PRINTER 
& TRS-80 MICROCOMPUTER 

TO ORDER 
CALL TOLL FREE 


1 ·800·321 ·9390 

IN OHIO, call 


(216) 289·1210 (COLLECT) 

r~i 


~
•Add $3.00 fo, •OiOPi"9 & O•od0i"9 
• $3.00 EXTRA for C.O.D. 
•Ohio residents add 5:.S% sales tax . ~ t98t Dy M e 1atron •cs Corp 



both pixels in the print position, and, if 
both are on, it prints CHR$(239) (the wid ­
est graphics character of the Line Printer 
VI). Line 60050 checks if the left pixel is on 
and the right pixel is off and if so prints 
CHR$(233). Line 60060 checks if the right 
pixel is on and the left pixel is off and if so 
prints CHR$(234). 

OK! That takes care of the first line of 
graphics (ii any) on the top row of the 
print line. 

In the second row of the print line we 
want to print all graphics and all ASCII 
characters. Line 60070 takes care of this. 
The variable (S) is the switch for this line 
and if it is equal to two, it PEEKs each 
print location on that line and if it contains 
an ASCII value less than or equal to 122, it 
prints the character. CHR$(122) is lower 
case for Z, so if you have lower case modi ­
f icat ion installed in your keyboard it will 
print them on the printer. Line 60075 
prints a space if a CHR$(128) is found on 
the screen. 

The variables used in this subroutine 
are A, S, T$, X, Y. 

60005 LPRI NT CHR$(27); CHR$(15): CHR$(27): CHR$(28); : 

REM SET PRINTER FOR NORMAL CHARACTER AND 12 

LINES PER INCH. 

600 10 FOR Y = 0 TO 47 STEP 3 : S=O 

60020 FOR A = Y TOY +2 : S=S+ 1: LPRINT TAB(8); 

60030 FOR X = 0 TO 127 STEP 2 : IF INKEY$ <> ····THEN 


RETURN 

60040 IF POINT(X,A) AND POINT(X + 1,A) THEN LPRINT 

CHR$(239); : GOTO 60080 

60050 IF POINT(X.A) AND POINT(X + 1,A) = 0 THEN 


LPRI NT CHRS(233); : GOTO 60080 

60060 IF POINT(X,A) =0 AND POINT(X+ 1,A) THEN 

LPRINT CHR$(234); : GOTO 60080 

60070 IF S = 2 THEN T$ = CHRS(PEEK(((INT(A/3)" 64) + 

(X/2) + 15360))) : IF T$ < = CHR$ (122) THEN LPRINT TS;: 
GOT060080 
60075 LPRINT·· " : 
60080 NEXT X 
60090 LPRINT"' .. 
601()() NEXT A • Y 

60 110 RETURN 

Jerry L. Trudgen 
Kittanning, PA 

80 and the CC 

As a new owner of the TRS-80 Color 
Computer, I purchased your August 1981 
Annual Games Issue with the anticipation 
of finding at least one or two games that 
could be programmed on the Color Com­
puter without rewriting the entire pro­
gram. (As a novice in the computer field 
tnis would be quite difficult right now.) 
Much to my disappointment, except for 
the " Color Computer First Impressions" 
article no programs written for this com ­
puter appeared. What are the magazine's 
plans to include more materials readily 
usable on the Color Computer? A true 

magazin e calling themselves " the 
magazine for TRS-80 users" should in­
clude something for every model. I had all 
intentions of sending in the subscription 
card but the contents of this issue stopped 
me cold. 

Joel Hoffer 
Little Neck, NY 

(1) The January issue is a Color Graph­
ics issue. (2) We have been running arti­
cles on the CC as soon as we receive 
them- apparently the CC is still too new 
to our authors. If anyone has any CC arti· 
cles, please be sure to send them in. (3) 
Bill Barden will be doing some articles for 
us on the CC in the near future. (4) Dennis 
Kitsz' Applications is now featuring the 
CC.-Eds. 

MID$ 

I really enjoyed the program by Gil 
Spenser, " Enhance Your Level II Basic" 
(July 1981). The ability to use the DEF FN , 
10 USR calls, Renumber and Hex Conver­
sion In a small utility is fantastic. 

Here is a demonstration program for 
simulating Disk's ability to use MID$ on 
the left side of the equals(=) sign. Instead 
of using MID$, define the function as in 
line 40 and then use MD$ in order to avoid 
conflict with the Level II Reserved Words. 

10 CLS:PRINT" MID$ =(Replace portion ol string) AS IN 
DISK B ASIC using TWOH AF f rom Ju ly 1981 
80-MICROCOMPUTING, Page 204ff with LEVEL II Basic" 
20 ' SO$ = SOURCE STRING: ST = STARTING POSITION 

: LE, LENGTH OF INSERT : B$ = INSERT: MOS IS 
USED AS MIDS WOULD BE USED IN DISK 

30 CLEAR1000 
40 DEFFNMDS(SOS.ST,LE,BS) = LEFTS(SOS,ST-1) + 

LEFTS(B$.LE) + RIGHTS(S0$,LEN(S0$)-LEN(LEFT$ 
( B$,LE)~LEN(LEFTS(SO$,ST· 1))) 

50 INPUT' 'ENTER THE SOURCE STRING" ;GS 
60 INPUT" ENTER THE STRING YOU WISH TO INSERT";IS 
70 INPUT"'STARTING POSITION IN SOURCE STRING":PO 
80 INPUT" NUMBER OF CHARACTERS OF IS YOU WILL 

INSERT" ;IN 
90 MD$= FNMDS(GS,PO,IN ,1$) 
100 PRINT:PRINT" STRING AS IT WAS:"' 
110 PRINTGS 
120 PRINT" RESULTING STRING:" 
130 PRINTMD$ 

ENTER SOURCE STRING? MERRY CHRISTMAS AND A 

HAPPY NEW YEAR! 

ENTER THE STRING YOU WISH TO INSERT? but 

STA RTI NG POSITION IN SOURCE STRING? 17 

NUMBER OF CHARACTERS OF IS YOU WILL INSERT? 3 


STRI NG AS IT WAS: 

MERRY CHRISTMAS AND A HAPPY NEW YEAR! 

RESULTING STRING: 

MERRY CHRISTMAS bul A HAPPY NEW YEAR! 


This must of course be used with 
"TWOHAF", and as the demonstration 
program shows the Strings and Variables 

do not have to be the same as In the 
DEFine FuNction statement. 

Since many of us do not choose ID pur­
chase disk and don 't want to tie up memo­
ry with Level 111 , Basic3, and so forth, 
a small utility like TWOHAF fills the 
gap nicely. 

If anyone can figure out a neat state­
ment to simulate INSTR(,,) with the DEF 
FN, we tape users will only have to solve 
the problem of Random Access to Tape 
to give up second thoughts about disk 
altogether. 

Howard W. Mueller 
Pocahon tas, MO 

Mod Ill Scripsit 

I read with compassion the letter from 
Larry M. Mohr in the "80 Input" section of 
the July issue. I waited almost three 
months for the Mod Ill tape version of 
Scripsit. During that time I became so dis­
couraged with the slow rate of data trans­
fer during cassette 1/0 (500 baud and 50 
percent plus sync bytes) that I purchased 
disk drives. When the Mod Ill Scripsit did 
arrive I was able to get it loaded in a cas· 
sette and for data to be saved or loaded at 
1500 baud. 

I will gladly provide a copy of the 1500 
baud Scripsit to Mr. Mohr or anyone else 
desiring a copy. Send proof of purchase, a 
blank cassette and return postage. If so 
desired I will provide the cassette and pay 
the postage for $4.00. 

Lee A. Hillard 
304 North 17th Street 

Mount Vernon. WA 98273 

Terminal Modifications 

I frequently use my TRS-80 Model Ill as 
a terminal to communicate with a Cyber 
171 by telephone. This works quite well, 
using a modified version of the dumb ter· 
minal program found in the Model Il l Disk 
System Owner's Manual. I think the 
modifications could be useful to persons 
using their Model Ill's as terminals for 
other mainframe machines. The revised 
listing is found below. 

2 PRINT CHR$(1 4) 
5 DEFINT A-Z 
10 POKE 16890,0 
15 POKE 16888,(5.16) + 5 
20 DEFUSRO"' &H005A 
40 X = USRO(O) 
60 DEFUSRl =&H0050 
65 DEFUSR2 = &H0055 
70 Cl = 16872 
80 co= 16880 
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To Order: 
Toll Free 1-800-525-7958 
1650 South Laredo Court • Aurora, Colorado 80017 

MICRO COMPUTER DISKETTES 

5'1<' Double Density. Single Sided. Mini Disks. Shrink wrapped boxes of 10 with Jacke ts. Labels a nd Ta bs 

REGULAR SPECIAL 
RETAIL FALL 
PRICE SALE 

$26.95 $22.95 
WE ARE NATIONALLY INTRODUCING OUR HIGH QUALITY MINI-DISKS 
DIRECT TO THE END-USER AT A SPECIAL PRICE FOR A LIMITED TIME. 

THESEDISKETTESAREFULLYGUARANTEEDFORONEYEARAGAINSTDEFECTS. 
RETURN ANY DISKETTE GOOD, BAD OR OTHERWISE AND WE WILL 
REPLACE IT FREE WITH NO QUESTIONS ASKED. YES· WE MEAN IT! 

This offer expires midn ight Dec. 31. 1981 

UPS SHIPPING FREE 
FLIPSORT OISKETIE FI LE BOX 5'1<' ' ... .. ....... $19.95 with 50 SHANNON MAGNETICSl disks .. ...... . $109 .95 


VERFIN DISK DRIVE 

HEAD CLEANERS 


by Shannon Magnetics 

These drive cleaning diskettes assure proper operation of all types of 5V." disk drives by removing dirt and 
debris which can cause read/write errors and lost data. Designed for use with double or single density dual 
or single headed drives of any track count. They will provide maximum effective cleaning for drive of any 
brand name without harsh liquid chemica ls which may damage delicate mechanisms or cause excessive 
head wear. The kits contain two cleaning disks and instructions in a reusable hard plastic diskette box . 
Everything you need is included. NO TOOLS or SPECIAL SOFTWARE are required. You can use it in just 
seconds to insure the reliability of your system. 

COMPLETE KIT $24.95 


Two kits for only $3995 

MASTERCARD ~ We also accep t 
AND VISA • COD • C HECKS 

WELCOM E • MONEY ORD ERS 

ORDERS IN U.S.A. SHIPPED U.P.S. FREE. Colorado residents add 6'h% sales tax . 
WE OFFER ATIRACTIVE DISCOUNTS TO DEALERS IN SMALL QUANITIES 
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90 'CHECK FOR SERIAL INPUT 

110 X = USAl(O) 

120 CS = CHRS(PEEK(CI)) 

125 IF ASC(C$) = 13 THEN 140 

130 PRINT C$; 

140 "CHECK FOR KEYBOARD INPUT 

150 C$ = INKEY$ 

160 IF CS ="" THEN 110 

163 IF C$ = " I" THEN C$ = CHR$(94) 

164 IF CS ="@" THEN C$=CHR$(126) 

165 PRINT C$; 

170 POKE CO, ASC(C$) 

190 X = USR2(0) 

200 GOTO 110 


I added lines 2, 125, 163 and 164. Line 2 
turns on the cursor, a useful feature when 
edit ing programs. When connected to the 
Cyber, the Model Ill gets two line returns 
for each line, one from the Cyber and one 
from itself . The result is double spacing 
for each line that appears on the screen. 
Line 125 elim inates one of those spaces, 
so that the lines are single spaced. Lines 
163 and 164 provide characters needed for 
edit ing on the Cyber but which are not on 
the TRS-80 keyboard. They use previously 
unused keys. Line 163 transmits, both to 
the screen and the Cyber, a caret (up ar­
row) when the up-arrow key is depressed. 
(Th is usually sends a left bracket on the 
Mod Ill.) Line 164 converts the @ key to a 
tilde, also used for ed iting . You can 
transmit any approplate ASCII characters 
to the mainframe by this technique. 

Phil DiLavore 
Terre Haute, IN 

One Liner 

This one liner is a winner. It requires 
NEWDOS Operating System. It will display 
the disk d irectory for any speci fi c drive. It 
w ill also permit you to kil l up to ten (10) 
files at once. 

The program will ask for a drive number. 
It wil l then display that drive's directory. A 
request for up to ten file names will follow. 
If less than ten files are to be killed, hit the 
Enter key to all other requests. That is all! 

10 CLS:CLEAA500:1NPUT"DAIVE NUMBER : ";DS:AS = 
" DIA :" + DS:CMDAS:PAINTSTAING$(60,131):FORX =• 	 OT09:PRINTX;:LINEINPUT" ·FILE NAME (ENTER) :"; 
F$(X):F$(X) = FS(X) + ""·:"" + D$:NEXTX:CLS:FOAJ = 
OTOX·1:1FLEN(F$(J))>2PAINT" KILLING FILE : " FS(J): 
KILLFS(J): NEXT J 

Miguel Diaz 
Ponce, Puerto Rico 

Mod II Word Processor 

Here is a modification to my Everyman 's 
Mod II Word Processor (80 Microcomput­
ing, July 1981). This modificat ion will 
greatly speed up disk read/writes (load/ 

"This one liner displays 

the disk directory 


for any specific drive." 


save) commands. Perform the modif ica­
tion in the following manner: 

•Delete lines 1520-1570. 
• Delete lines 1770- 1810. 
• Load in the replacement lines from 

the listing which follows. 
• Change line 1645 to the new one (in ­

c ludes CLOSE statement). 
•Add lines 3000 and 3010. 

1520 FSS = "TABLE":GOT01524 

1522 GOSUB1786'1oad 

1524 OPEN"l'',1,FSS:CLS:PRINT" Loadlng ";CHR$(26) ; 

" ";FSS;" ";CHR$(25); 

1526 IN PUT# 1, LA,LL,S, NS, FL, LP,L M,PS, PN$,FP, 

P1$,P$,H$ 

1528 FOAL = OTOLA:LINEINPUT#1,AS(L) :GOSUB3000: 

NEXTL:GOT01784 


1770 GOSUB1786:1FA = 96THEN60' save 
1772 IFAIGHTS(HS,1) < > SSTHEN1776 
1774 Y = LEN(HS):H$ =LEFTS( HS, Y - l ):IFY> 1THEN 
1772ELSEHS = CHRS(O) 
1776 A = 1:GOSUB480:0PEN" 0"", 1,FS$:CLS:PAI NT 
@900,"Savlng ";CHRS(26);" ";FSS;" ";CHRS(25); 
1778 PAINT#1 ,LA;LL;S;NS;'',";FL;LP;LM;PL;PS;PNS;" ,"; 
FP;P1$;",";P$;'',";HS 
1780 FOAL= OTOLA:IFASC(RIGHT$(AS( L), 1)) =10 
THENAS(L) =AS(L) +SS 
1782 PAINT#l ,AS(L):NEXTL 
1784 PRINT" --- Completed":CLOSE:GOT060 
1786 IFFSS= " "THENFSS= " TEXT/WP" 
1787 CLS:PAINTTAB(15)"PAESS ·• • TO ESCAPE AND 
RETURN TO ";CHRS(26);" COMMAND " ;CHA${25) 
1788 PRINT@890,"Current ll lespec = " ;CHRS(26);" "; 
FSS;" " ;CHR$(25),:AS = FSS:LINEINPUT" NEW =? ";AS 
1790 IFA$= " " "THEN60ELSEIFA$ =" "THENRETURN 
ELSEIFLEFTS(AS, 1) = " "THEN1787ELSEEFSS = A$ 
1792 CLS:RETUAN 

3000 Y = LEN(A$(L)):IFYTHENA = ASC(RIGHTS(AS(L),1)) 

ELSEA = O 

3010 IFY> 1ANDA= UTHENAS(L) = LEFTS(AS(L).Y - 1): 

GOT03000ELSERETURN 


1645 IF EAA=5THENPAINT"YOU CAN'T DO THAT! !!!! 

":CLOSE:FORQ = OT04000:NEXTQ:RESUME60 


30 CLEAR20000:DEFINTA - Z:N L = 360:DI MA$(N L), 

X$(3),S(25),T(25) 


These modi fications are courtesy o f Mr. 
Delmer Hinrichs of Washougal, Washing· 
ton. He also suggested that the Clear 
statement in line 30 be put before the DE­
FINT statemen t. As it is, the Clear al so 
clears the DEFINT statement which pre­
cedes it. 

Mike Kilroy 
Dayton. OH 

Uppercase 

Hats off to Martin C. Hambel for his pro­
gram Shift Lock (80 Microcomputing, May 
1981). One problem that I have with it, 
however, is that I don't have a lower case 
mod in my computer. I can 't find out If a 
character is upper case or lower case until 
I output it to my prin ter. By add ing these 
five instructions to his program: 

00460 CP SOH ;LOWER CASE LETTER? 
00470 JR NC,RET ;RETURN IF SO 
00480 LD IY,(4020H) ;LOAD IY WITH CURSOR 

POSITION 
00490 LD (IY),5BH ;DISPLAY UPWARD ARROW 

00500 INC IY 
00510 LD (4020H),IY ;MOVE CURSOR ONE POSI· 

TION 

I am able to display an up arrow to the im· 
mediate left of any upper case character. 
The printer does not print the up arrow 
because it is POKEd into video memory. 
The on ly drawback in POKElng it into 
video memory is that the arrows disap­
pear on a list. 

J. Keith Eller 
Laurel, MD 

Graphic Codes 

Th is is a patch for NEWDOS 80 version 
2.0. It allows the JKL function to send 
graphics to the Epson MX-80 printer with 
the correct graphic code values. For this 
feature you will need to change file 
sys3/sys. Relative sector 4 starting at 
relat ive byte 89 insert the following 
values: 

~ 80 ~ m m 20 u M ro a ~ 

78 30 02 3E 2E CD 38 00 C3 85 51 

Although you still have to send the stan· 
dard Epson values from your programs, 
the JKL function now copies the screen 
contents correctly. 

Burgin L. Howdeshell 
Goodfellow AFB, TX 

Ribbon Rewinding 

For those t roubled by the $8/shot cost 
of each ribbon gobbled up by the Rad io 
Shack Daisy Wheel Printer 11 , there's an 
alternat ive. Rewind the old mult i-strike ri b· 
bon. It produces acceptable results for 
non-cr itical typing. Characters are read­
able but lighter in density on the ribbon's 
second pass. 

continued on page 24 
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DATA RESOURCES 

QUALITY SOFTWARE FOR YOUR TRS-80®DISK SYSTEM 


TO ORDER CALL TOLL FREE 800-525-7958 


S~t ~ &!~&£d 
Data Resou rces is pleased to continue i ts commitment to professional quality TRS-80 

software by in troduc ing The Si lver Edi tion Software Series. This collection of programs 
represents the best contribut ions from the most talented and popular authors ava ilable. 

DATA RESOURCES NEW SUBSYSTEMS FOR AIDS Ill 

AIDS DISK SORT 
Designed for files that are too large to sort "in 
memory" w ith AIDS or for when you don't 
wan t to wait while AI DS loads the records. 
Records are physically rearranged on d isk . 
MODEL I ........................... $24.95 

AIDS FILE EDITOR 
Allows you to update and edit records in AIDS 
data files without loading the file into memory. 
Now you can change a single record on a 
mai ling list quickly and easily with random 
access selection. 
MODEL I. ..... . ............. . .. . ... $24.95 

BIONIC BASIC 

By Glynn Owen 


The BIONIC BASIC routines implement a number 

o f useful commands and functions that are not 

available in regular BASIC. BIONIC BASIC appends 

these rou tines to the BASIC/ GMO fi le so that they 

load automatocally every time Disk BASIC 1s 
entered. The BIONIC BASIC modules will not 
require reserved memory, they are resident in 
memory whenever Disk BASIC 1s being used . 
Model I ...... ... . . .. ... ..... .. . ... . .... . $49.95 

THE MI CRO ACCOUNTING SYSTEM 

This 1s the finest accounting system available for your 
TRS-80. Ideal for small business. this lntergrated 
General Ledger. Acco unts Rece1veab le, Payable 
System includes a Checkbook manager 
We oller something no other general business package 
can give you-a money back guarantee. II you are not 
totally salisfled return the package within 60 days and 
receive a lull refund. Wnte for sample reports and full 
descript ions 

MAS/ 80 complete . . . . . . . . . . . . . . . . . . . . . ... $489.00 

VERBATIM DISKETTES 
51/, " DOUBLE DENSITY 
40 TRACK DATALIFE ... $26.95 

FLIPSORT 
FILE BOX STORAGE 

5'1•" .. .................. $19.95 
1 BOX VERBATIM 5'/•" DISKS 
WITH FLIPSORT ... . ... $43.95 

AIDS DATA ENTRY MODULE 
Designed for inputting data direc tly into AIDS 
files Fields may be foxed to repeat the same 
data. The key- on routines are improved on 
speed - no more over keying . Data can be 
added to the end of an existing f1leora new file 
can be created. Files are automatical ly opened 
and closed so even 1f the computer is turned 
off on the middle of work . no more than 255 
keystrokes can be lost 

MODE L I ....... .. . ................. $24.95 


B.T. ENTERPRISES 

UNITERM/80 


By Pete Roberts 

This 1s the state of the art on communications 

software. It configures itself for ei ther Model I or 

Model Ill and can be used with any standard 

modem. both RS -232 and Bus-Decoding . 

Especially designed to use the extended commands 

In NEWDOS/ 80, but fully compatible with all major 
DOS systems 
For Model I and Il l. ............... . .... . . $89.00 

THE FLOPPY DOCTOR 

By Dave Stambaugh 


FLOPPY DISK/ MEMORY DIAGNOSTIC 
Computer ..professionals" have long known the 
importance of regular use of diagnosllc software on 
veri fying the integrity of computer hardware. The 
TRS-80 is no exception; good diagnostics are a 
must . The MICRO CLINIC offers two programs 
designed to thoroughly check out the two most 
trouble prone sections of the TRS-80. the disk 
system (controller and drives) and the memory 
arrays. 

MODEL I . . . .. $24.95 MODEL Ill ... ... .$29.95 


PAPER 
9'hx11 TRACTOR FEED WHITE DATA RESOURCES 

NOW EXPR ESS SERVICE 
3300 SHEETS ...... . .. . $29.95 

14'1ax11 TRACTOR FEED 
GREEN BAR 

3300 SHEETS .. ....... $39.95 

PAPER SHIPPED BY TRUCK 
FREIGHT CHARGES COLLECT 

MASTERCARD ~ 
AND VISA 

WELCOM E 
We a lso accept 

• COD • CHECKS 
• MONEY ORDERS 

We will guarantee 10 have any sollware order 
placed belore noon M .S T dellvereCl the 
next business day Air freight charges are 
collect We prom ise service and we deliver ­
over night 1f necessary o r the o rder 11 yours 
FREE. 

AIDS SYSTEMS 

BY METS TECHNOLIGIES 


MTC AIDS Ill 

This easy to use system allows even a novice 

TRS-80 user to create data hies custom 

configured for many appl1ca 11ons. from lists 

for mailing and cataloging to financial 

report ing and time scheduling. It requires NO 

PROGRAMMING and 1s complete w ith 

fea tures for adding. del et1ng . sorting 
updat ing and printing 
MODEL I .. ... $69.95 MODEL II ... $99.95 

MTC CALCS fll 
Performs numeric calculat ions o l data 
contained on AI DS files . Ideal for financial 
applications. 
MODEL I ..... $24.95 MODEL II . .. $39.95 

MTC CALCS JV 
The same features as CALCS Il l with more 
powerful formulas and the abili ty to store 
report formats . 
MODEL I .... . $39.95 MODEL II .. . . $59.95 

M T C MERGE - Ill 

Combines up to 14 AIDS data li les in toasongle 
l1le. Du phcates may opt ionally be purged, and 
sorted order of records is main tai ned . 
Machine code for speed makes this useful of 
large data toles are to be created from smaller 
ones. 

MODEL I .......... .. ... . ....•...... $19.95 

MODEL fl .. .. . .. . .. . . . . . . . . .. .. .. $29.95 


SPECIAL 

AIDS Ill SUPER SYSTEMS 


AIDS Ill & CALCS Ill & MERGE Ill 

MODEL I .. . .. .... ............ . ..... $99.95 


AIDS Ill & CALCS IV & MERGE Ill 

MODEL l. . . ..................... . . $109.95 


NEWDOS/ 80 Version 2.0 

for MODEL I and Ill $149.00 


The hottest Disk Operating System is now 
available on its lates t ve rsion . This Is the ONE' 
from Apparat , Inc.. the people whose systems 
have made the TRS-80 a reliable computer . 
This system includes 

• Double Density support on the Model I 
• New Superzap with expanded capabili ties 
• Diskette compat1b1hty between Model I 
and I ll 

MODEL l DOUBLE D ENSITY PACKAGE 

N EW DOS / 8 0 V e r si o n 2 .0 and th " 


LNDOUBLER 


Everth1ng you need to convert your TRS-80 
Model I to run <1ouble density Complete with 
software. haroware. and instructions. ­
installs in minutes w ith NO SOLDERING, 
WIRING OR CUTTING . .. ... .. .... $229.95 
LNDOUBLER Alone ............... $149.95 

ALL SOFTWARE SUPPLIED ON DISKETIE. 
ORDERS IN U.SA SHIPPED U.P.S. FRE E. 
Colorado residents add 6 1h% sa les tax. 

ATTN : DEA LERS · We offer attractive pricing and term s to small 
compu ter retai lers. Write for informat ion on our dea ler program and 
discounts in small q uant ities. 

_Data Resources Corporation_____________________-t 
· A ' 1981 DATA RESOURCES CORPQB usiness & Professional Cente r 800 0 East uincy ve. TAS·SO· IS A TRADEMARK OF TANDY CORP 


Denver, Colorado 80237 (3 03) 773·6665 Proces 1n ef fec1 Dec 1. 1981 10 Dec J1 . 1981 and sub1ect to cnanges 


AIDS 111 . · CALCS 111 ." MERGE Ill ," ARE TRADEMARKS OF METATECHNOLOGIES 
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MX-80 Sans lnterf ace 

This Is in answer to David D. John­
son 's query in Septemper 80 Micro­
computing regarding the possibility of 
using an Epson MX-80 printer without 
an expansion interface. I have used 
th is setup and it works well . You do 
have to make a minor change inside 
the MX-80 however. 

A Radio Shack Extension cable 
(catalog number 26-1411) and a Radio 
Shack 16 pin DIP Header (catalog 
number 276-1980) plus a short length of 
wire and soldering equipment is re­
quired. Extension cable 26-1411 is a 
two-part buffered printer extension 
cable and has the correct connector 
for mating with the MX-80. The buffers 
are contained in a plastic box on a 
short stub cable and require 5 volts to 
operate. The modification to the MX-80 
is to supply 5 volts to the buffers. 

Remove the MX-80 cover as de­
scribed in the MX-80 manual. Remove 
the two screws retain ing the small cir­
cuit board at the left rear of the MX-80. 
Gently pry the board connectors open 
and move the board to one side. This 
will expose the cab le connector. 
Carefully solder a lead to the right ­
most connector lead (this is pin No. 18 
and is not used by my MX-80- it would 
be a good idea to check this with a low­
current ohm meter on a more recent 
MX-80). Solder the other end of the lead 
to pin No. 8 of the DIP header after clip­
ping of all pin Nos. 9-16 and also pin 
No. 7. Plug the DIP header into MX-80 
socket 38 so that pin No. 8 of the DIP 
header is plugged into pin No. 24 of 
socket 38. DIP header pins 1-6 are re­
tained merely to help secure the plug 
in place-no connections should be 
made to them. Carefully reinstall the 
printed circuit board, replace the 
printer cover and, with power off , con­
nect the printer cable and you're in 
business. If at a later date you add an 
expansion interface, simply eliminate 
the buffer stub cable. 

Incidentally, David Lien's excellent 
MX-80 Instruct ion Manual says on 
page 84 that, with " a Radio Shack 

cable, switches 1- 3, 1- 2 and 2-3 are all 
overridden and LF is automatically ad­
ded to every CR" . Strictly speaking, 
this is true but there is something quite 
simple that can be done about it. The 
cure is to place a tiny bit of tape over 
pin No. 14 of the Radio Shack cable 
connector. This is to prevent this plug 
pin from making contact with its match­
ing socket pin. I used a sliver of typing 
correction tape. This removes the 
ground app lied by the Radio Shack 
buffer unit to pin No. 14 of the MX-80. 
With this ground removed, the above 
listed switches function as Epson in­
tended . Whatever is used should be as 
thin as possible to avoid damage to the 
connector. 

R.B. Trueblood 
Box 381 

Jaffrey, NH 03452 

Epson Expansion 
Interface 

This letter is in response to David 
Johnson's letter " Connecting Printers 
Without Expansion" (80 Input, Septem­
ber 1981). He asked for assistance in 
locating a direct interface from his 
TRS-80 Level II computer to an Epson 
MX-80 printer, In other words, avoiding 
the purchase of a very expensive, full ­
featured expansion interface when all 
he really wants to add Is a printer. 

About three months ago I went 
through the same frustrating search. I 
was beginning to believe that I was the 
only one of 250,000 TRS-80 Model I 
owners who had not gone the expan­
sion interface/disk route, but I per­
severed . Finally, I located a company 
which would provide me with a TRS-80 
interface kit on a special order for $75 
plus tax and shipping charges. The 
company name is, believe it or not, Ep­
son America Inc. It seems that even 
their sales representatives are not 
aware of the fact that they have the in­
terface. I have not seen it advertised 
anywhere although there were plenty 
of advertisements for the Epson Apple 
Interface kit. 

You can obtain this interface kit 
from the same person that located it 
for me: Emmanuel B. Garcia, Jr. & As­
sociates, 203 North Wabash, Chicago, 
IL 60601, phone (312) 782-9750. 

The TRS-80 interface kit consists of 
an "interface board (Epson cat. no. 
8120) and a TRS-80 bus interface cable 
(Epson cat. no. 8221). It works beau­
tifully, but a couple of words of 
caution . When insta lling it, first be 
sure that your Internal switches are set 
as shown on page 14 of the MX-80 
user's manual. You will never be ab le 
to change them again without remov­
ing the interface board since it mounts 
directly over these switches. Secondly, 
the instructions for installing the inter­
face kit are very good (many pictures) 
except for one thing. When you get to 
the point where the interface board 
and the cable have been mounted in 
the printer, and you are standing with 
the other end of the cable In your hand, 
it Is not clear how to plug it in to the 
TRS-80 keyboard unit (no picture). 
Looking at the back of the keyboard 
unit, you should be able to read 3M 
plug no. without standing on your 
head, the cable should dress down and 
the black line on the cable should be 
on the left side. You may have to put a 
twist In the cable to accomplish this. 
Because the cable is very short , do It 
carefully. 

James E. McCullough 
25155 West Caine Road 

Ingleside, IL 60041 

Making Patches 

I am rather reluctantly planning to 
add a disk drive to my system later this 
year, and am irritated by the fact that I 
have several cassette based utility pro­
grams (e.g. Scripsit) which save their 
output to tape, and therefore will not 
be much use with a disk. So I either 
have to buy the disk version of the pro­
grams, or to put up with having two dif­
ferent systems in use. 

What I want in the short term is a 
patch which will enable me to modify 
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Scripsit to save text on disk and load 
text to disk. In the long term I would 
like to see an article which explains in 
simple " cook book" terms how to mod­
ify programs. I know it can be done, 
since I have seen Paspatch advertised. 
I want to know how to do it myself. 

A. F. J. Bell 
49 Hyde Park Road 

Traralgon, 3844, 
Australia 

ULCBAS Incompatibility 

ULCBAS is the lowercase driver rou­
tine supplied by Radio Shack when 
they insta ll the lowercase electron ics 
in your TRS-80 Model I keyboard . Use 
this routine in Level II Basic; use 
ULCDVR in Disk Basic. 

If you use ULCBAS with your user 
written programs, especially if you 
have 32K or 48K of RAM, you may f ind 
that your program Is incompatible with 
ULCBAS. Programs which use RAM lo­
cations above 705CH (28764 decimal) 
may result with a non-responding key­
board. If you have experienced such 
diff icult ies and desire a simple fix to 
the problem, please write. 

James E. Lundee 
918 South Thomas Avenue 

Forest Park, IL 60130 

Line Spacing 

I have a Radio Shack Model II , a 
Daisy Wheel II Printer and Scripsit. I 
use th is system for preparing patent 
applications. 

I file U.S. patent applications direct­
ly from my system, however for foreign 
filing it is a requ irement that the appli­
cations be typed at a line spacing of 
one and a half (1.5), and the lines num· 
bered at every fifth line. I do not know 
how to get my system to comply with 
th is format and wou ld appreciate any 
suggestions from you or your readers. 

Michael J. Weins 
3 Humphrey 

Convent Station, NJ 07961 

TFORTH info wanted 

Do any readers have Information on 
the use of TFORTH? On the basis of 
continual advertising In 80 Microcom­
putlng, I recently bought TFORTH from 
Sirius Systems In Knoxville, TN. After 
months of hassle they finally delivered 
the software, but without Instructions 
for making TFORTH produce /CMD 
Illes. This advertised feature was the 
only reason I spent $140 on the soft­
ware to begin with . Sirius never 
answered letters, and now their phone 
Is disconnected too. If anyone Is famil­
iar with this software, or with the 
authors of it, please write! In part icu­
lar, I would like to get In touch with 
David Wedeking, who was listed as 
technical support on this package. 

Roxton Baxter 
Box 8272 

APO San Francisco 96555 

HPLC-pumps 

HPLC is an Important analytical 
technique In biochemical and chem i­
cal laboratories. Several companies 
sell modular instruments consisting, 
among other things, of the pumps and 
a microprocessor control unit running 
the pumps. 

I am searching for a person, who has 
Interfaced a simple, cheap computer 
(such as the Apple II) to HPLC-pumps. 
This ought to be a simple matter and 
much cheaper and more fun to do. 

Could you help me to find a reference 
to such an application? I wou ld greatly 
apprec iate any assistance that you 
can give me. 

Kasper Kirschner, Ph.D. 
Professor of Physical Biochemistry 

Stanford Un iversity 
Stanford, CA 

Exchange Software? 

I've wri tten three game programs as 
well as some business application 

units, and I suspect that there are 
many other readers who have done 
much the same. 

If you'd be Interested In hashing 
over some Ideas for exchanging pro­
grams (I 'm thinking of some sort of two 
for one deal), drop me a line and I' ll put 
together the ideas and get back to you 
with an operating proposal. 

Describe programs you've devel­
oped, memory required, disk or cas­
sette, or Model I, 11 , or Ill (level also, If 
it's Level I). 

Jay Chidsey 
205 East Adams Street 

Green Springs, OH 44836 

Memory Chips Needed? 

Does the TRS-80 expansion inter­
face require special memory chips? 
Some advertisers have different part 
numbers for the interface. 

I ordered a complete set from God­
bout. They worked in the keyboard but 
not in the interface. Radio Shack's re­
pair said they were too fast. Could you 
please explain this. 

Harvey Churkey 
3056 Water Street, Apt. 33 

Stevens Point, WI 54481 

Model II Tabs 

After having used a Model I for 
several years to my full satisfaction, I 
have recently bought a Model II which I 
hope will be as reliable as my Model I. 
In the meantime I bought a new printer, 
the C.ITOH 8510 dotmatrix model , 
which I was told would sooner or later 
also be available in the U.S. I find It a 
fantastic printer wh ich can easily com­
pete with the popular ones available In 
the U.S. One of the features allows the 
user to set up individual Tabs and to 
call these then successively with 
CHR$(9) instructions. This allows the 
use of the proportional spacing func­
tion and still have straight columns. 
Unfortunately, the Model II has preset 

continued on page 24 
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lake an additional 2% offour listed prices, until December 24. 

Have a merrycanputer

anda happysoftWare. 

PRINTERS 

ANADEX DP 9500 _ 
AN AD EX DP 950 1 
CEN TRON ICS 739 
C-ITOH 25 CPS PARALLEL . 
C·ITOH 25 CPS SERIAL 
C-ITOH 45 CPS PARALLEL 
C-ITOH 40 CPS SERIAL _ 
C-ITOH TRACTOR OPTION . 

EPSON MX·80 _ ­
EPSON MX·80 FIT _ 

EPSON MX·100GRAPHIC 

EPSON GRAPHICS ROM 

IDS·445G PAPER TIGER 

IDS -460G PAPER TIGER 

IDS-560G PAPER TIGER _ 

MALIBU 200 DUAL MODE . 
NEC SPINWRITER 3510 SERIAL AO 
NEC SPINWRITER 3530 PARALLEL RO 
NEC SPI NWRITEA 7710 SERIAL RO 
NEC SPINWRITER 7730 PARALLEL RO 
NEC SPI NWRITER 7700 D SELLUM OPTION 
NEC SPINWRITER 3500 SELLUM OPTION . 
OKIDATA MICROLINE BO 
OKIDATA MICROLINE 62A 
OKIDA TA M ICROLINE 63A 
OKIDATA MICROLINE 64 

129500 
- - 1295.00 

765.00 
- - 1440.00 

.... 1495.00 
. 1770.00 

- - - 1670.00 
195.00 

.$CALL 

.$CALL 

.$CALL 
- - .90.00 

... 779.00 
.. 945.00 
1195 00 
2695.00 
2195.00 
2195.00 
2645 00 
2645.00 

. 2795.00 

. 2295.00 
_399_00 
569 00 
799 00 

1199.00 

16K RAM SPECIAL . . .. . .. 13.95 
SET OF 6 NEC 4116 ns WITH INSTRUCTIONS 
GUARANTEED ONE FULL YEAR 

MODEL I, Ill SOFTWARE 

LAZY WRITER MOD I 

LAZY WRITER MOD Il l _ .. 

MICROPROOF SPELLING CHECK _ 

PROSOFT NEWSCRIPT MOD I, 111 

PROSOFT MAILING LABELS . 

PROSOFT NEWSCRIPT LABELS 

SPECIAL DELIVERY MOD I, Il l 

X-TRA SPECIAL DELIVERY MOD I, Il l 

TRACKCESS MOD I .. , 

OM NITE RM SMART TERMINAL MOD I, 111 

MAXI-MANAGER . 

DOS PLUS 3.3 _ 

LOOS _ 


119.00 
. 169 00 

64 95 
- _99_00 
. 29.95 

115.00 
119.00 

179.00 
24.95 
69.95 
69 95 
89 .00 

139.00 

DISKETTES 

ALPHA DISKS® . ... .. ... 21 .95 


SI NGLE SIDED. CERTIFIED DOUBLE DENSIT Y 
40 TRACKS, WITH HUB-RING . BOX O F 10 
GU AR EN TEED O NE FU L L YEAR _ 

VERBATI M 

MD 525-01 ,10, 16 - - - . 26.50 
MD 550-01 , 10, 16 44_50 
MD 577-01- 10, 16 . ''''''' . 34.80 
FD 32 OR 34 -9000 36 .00 
FD 32 OR 34-8000 .45.60 
FD 34-4001 48 60 

DYSAN 

5 '!, . SS/DD. BOX OF 5 . - - - - - - _24.50 

DISKETTE STORAGE 

5'1• " PLASTIC LIBRARY CASE . 2 so 
8" PLASTIC LIBRARY CASE _ . 3.50 
PLASTI C STORAGE BINDER WITH INSERTS _9_95 
PROTECTOR 5 '/, .... 21 .95 
PROTECTOR 6 . . 24.95 

TRS-80 MOD I HARDWARE 

PERCOM DATA SEPARATOR 
PERCOM DOUBLER 11 . 
TANDON BO TRACK DISK DRIVE ._ 
TANDON 40 TRACK DISK DRIVE 
LNW DOUBLER WITH DOSPLUS 3.30 
TRS-80 MOD I 32K EXPANSION INTERFACE 

MODEMS 

NOVATION CAT ACOUSTIC 

NOVATION 0 -CAT DIRECT CONNECT . 

NOVATION AUTO·CAT AUTO ANSWER . 

UDS 103 LP DIRECT CONNECT 

D C. HAYES STACK Smarl Modem iRS-232) 

LEXICON LX· 11 


. 27.00 
. 159.00 
429.00 

. 299.00 
159.00 
355.00 

. 145.00 

. 155 00 

. 219.00 
175.00 

. 249.00 
... 109.00 

CP/M® SOFTWARE FOR MOD II 

MICROSOFT 

MICROSOFT BASIC·80 . . . 
MICROSOFT BASIC COMPILER 
MICROSOFT FORTRAN .SO . 
COBOL 80 .. 

MICRO PRO 

WOROSTAR . .. .. .. .. . . . . . 
MAI LM ERG E (REQUIRES WOROSTAR) . . . 
SPELLSTAR (REQUIRES WORDSTAA) . , 
SUPERSORT _ 
OATASTAR _. 

PEACHTREE 

GENERAL LEDGER _ 
ACCT. RECEIVABLE 

. ... . ... . . . .. 299.00 
___ _____ . . ... 319.00 

. •. • ..... . 399.00 
.. . . .. .. ... 599.00 

_ _ . ......... . . . , 


. _ . 325.00 
. . 110.00 

, 199.00 
, , 195.00 

__ _ . . . 245.00 

_...... . ......... ... . 595.00 

. . . . . . , , , , ... 595.00 

ACCT_PAYABLE . . .. . ...• . • ... • ..... 595.00 
PA YROLL ........ _. ____ .......... . ... .... 595.00 
INVENTORY ...... , ....... __ . __ . _ ...... , , , 595.00 
PROPERTY MGMT. ___ ............. , .. .... . 799.00 
CPA CLIENT WRITE-UP . . . . ____ __ . .. ,. 799.00 
MAGIC WAND ... . , , , , , , , , .. .. .... . .. 299.00 

OTHER CP/M® SOFTWARE 

SPELLGUAAD . . ... . . . ......... .. . . ... . , , 239.00 
SU PE RCA LC .. .. .. .. . ...... .. .... .. 229.00 
COMMX TERMINAL SOFTWARE . . .......... . , 75.00 
dBASE II . . . . . . . . . . . . . . . . . . . . . . . 599.00 
PICKLES AND TROUT CP/M~ MOD II TAS.80 . . 175.00 

SUPPLIES 
AVERY T ABULABLES 

1,0003'h X 15116 ---······ · · ......... ' .. . 8.49 
3.0003 '!. x 15/16 "' ... . .. . 14.95 
5,0003 '1iX 151 16 . . - - . - . 19.95 

FAN FOLD PAPER (Price• F.0 .8 . S.P.) 

9 'h X 111 81bwhi1e3000ct. ... . . ..... . . • . __ . 29.00 
14 716 X 11181b wh i le 3000 ct . . . .. 39.00 

,_... 59 
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CORVUS Alpha Byte is proud to feature the finest 
TRS·80 MOD 1,11 

Conlrolle<, CaselP.S.• Ope1a1ing System, A&T business software available for the TRS·Sl 
5 Megabytes . 3245.00 
10 Megabytes 4645 00 from Occupational Computing Co., Inc. 
20 Megabyles . ' '' 5545 00 
MIRROR BACK-UP - _725_00 

SPECIALS 

SPECIAL NO. 1 
TRS-80 DISK AN D OTHER MYSTERIES, BOX OF 
VERBATIM DISKS, PLASTIC LIBRARY CASE 44.50 

SPECIAL NO. 3 
NEWOOSl80 2.0, BOX OF VERBATIM DISKS.PLASTIC 
LIBRARY CASE . . . . . . . . . . . 149.00 

SPECIAL NO. 4 
MICROSOFT BASIC COMPI LER, BOX OF VERBATIM 
DISKS, PLASTIC LIBRARY CASE . . ... 190 00 

SPECIAL N0.5 
MICROSOFT BA SIC DECODER AND OTHER 
MYSTERIES, BOX OF VE RBATIM DISKS, PLASTIC 
LIBRARY CASE . 49.95 

DOUB LE DENSITY SPECIAL 
PERCOM DOUBLER 11 NEWOOS/80, BOX OF 
VERBATIM DISKS, PLASTIC LIBRAR Y CASE ... 279.00 

COMMUNICATION SPECIAL MOD I & Ill 
NOVAT ION MODE M , OMN ITERM TE RMIN AL 
SOFTWARE, RS 232 CABLE 
ACOUSTIC SPECIAL ___ __ ____ ___ ______ . _ .. 239.00 
DIRECT CONNECT SPECIAL . . 259.00 

DISK LIBRARY SPECIAL 
RACET DISK-CAT CATALOGING PROGRAM, FLIP 
SORT (50 DISK CAPACITY). 50 STICK-ON DISK. 
LABELS. 59.95 

TWO NEW 'OTHER MYSTERIES' 
BOOKS 

THE CUSTOM TRS-80 . . . . . • . . . . . . 24.95 
MICROSOFT BASIC FASTER AN O BETTER . _ 24.95 

TRS·80 GAMES 

TEMPLE OF APSHAI _34_95 

HELLFIRE WARRIOR 34.95 

STAR WARRIOR . .34.95 

RESCUE AT RI GEL 2495 

CRUSH . CRUMBLE & CHOMP 24 95 

INVADERS FROM SPACE 1795 

PINBALL 17 95 

STAR TRE K 3.5 1195 

MISSILE ATT ACK 1895 

ST AR FIGHTER 24.95 

Z-CHESS 111 24 .95 

ADVENTURE NO 1.2 & 3 34 95 

ADVENTU RE NO. 4,5 & 6 34.95 

ADVENTURE NO. 7,8 & 9 34 95 

DUEL-N-DROIDS . 17 95 

STARFLEET ORION 21 .95 

INVASION ORION 21 95 

OLYMPIC DECATHLON . 24.95 

ZORK 34.95 

MONTY PLAYS MONOPOLY 31 95 

SARGON 11 31 95 

BLACKJ ACK MASTER 27 95 

ROBOT ATTACK 17.95 

GALAXY INVASION - 17.95 

SUPERNOVA 17.95 

TUESD AY MORNING OUATERBACK 26 .95 

LUNAR LANDER 18.95 

THE MEAN CHECKER MACH INE .21.95 

GAMMON CHALLANGER 18.95 

SPACE ROCKS . 1895 

PIGSKIN 17 95 


OCC AIR WITH BILLING AND 
INVENTORY CONTROL 
One step p0sting prints an invoice, 
reduces inventory, posts to customer 
ledger and accumulates sales analysis . 
Can be set up as Open Item o r Ba lance 
Forward system. 
Model 1,11 1. _. . '750.00 
Model II . . _ ' ' - . 1495.00 

ace PAYROLL 
Includes: Mul tiple Pay Freqencies , 

Salary or Hourly, Automa 1c Deductions 

(Federal , State. FICA , Disability In· 

surance). Commissions, Bonuses , Tips, 

Complete Journal, Check Writer , Check 

Regist er, Quarterly 941A and Yearly W-2 

Reports_ 

Model 1,111 . '. 350.00 

Model II ._ ' ' 495.00 


OCC UNION REPORTING 

Features: Interfaces with OCC Payroll 

(Data entry is from employee time card). 

Flex ible Local Set ·up (Un ion Codes and 

Classifi cations), Computation and repor ­

ting of Various Funds (Vacations. Dues. 

Pensions , Health & Welfare, Industry, 

raining, Promotion . Contract Ad · 

ministration). 

Model II .. ' ... '' .. '' ' .. ' '' .. ' . 495.00 


OCC ORDER ENTRY 
Features: A llows On-Line Entry and 
Maintenance of Customer Orders. Sup­
ports Credi t Memos. Standard & Non· 
Standard Discounts and Total Back· 
Order Control. AutomatieaHy In terfaces 
to OCC AIR, Billing & Inventory Control. 
Model 11.... . . ....... .995.00 

OCC MANUFACTURING 
INVENTORY CONTROL 
Features: Bill of Material 'Explosion ' 
maintains inven tories in up to 10 leve ls 
of su b-assemblies and/or components. 
Alloca tes and relieves raw materials 
based on input of product ion schedu les 
and co mp letions thru the b i l l of 
Materials Explosion Upda te and Pr ints 
Bill of Materia ls Cost Report. All or 
selec ted ranges of assemb l ies are ·Ex· 
p loded' into the lowest level com ­
ponents; quantities and unit prices are 
ex tended for each componen t to gi ve a 
unit cost for the enti re assembly . Prints 
Inventory Except ion Repor t and Sug­
gested Purchase Orders . Automatically 
in terfaces to OCC A/A . Bill ing and In­
ventory Control and OCC Order Entry 
Systems. 
Model II - . ' - . - .. ' . . ' ' .. 995.00 

All OCC Software is suppl ied wi th user 
or iented manuals that inc lude easy user 
installat ion instructions. OCC Software 
is wr itten in Radio Shack Basic and runs 
under TRSDOS. OCC Software uses 
Keyed Sequent ia l Access Method 
(KSAM) File structure, Binary searches 
and fast Machine Language Sorts to in­
sure the fastest possible execution . 
OCC"s Exceptional Screen Contro l For­
mat makes data en try as easy as filling 
out a form . Re lated OCC So ftware 
packages interface to form complete 
MENU DRIVEN Accoun ting systems. 

If you have a serious business applica· 
lion then you should consider OCC Soft · 
ware. Call for a complete descr iption of 
any of OCC's Business Packages. 

We built a reputation on our 
prices and your sati sfactio n. 
l'/P gua1an t e~ everyin1ng N" <.elt ior JO da1s II any111111g 11 

• "'"O 1usl 1e1uro 1ne 1lerT' dnd "e 11 make 11 '' ghl And oi 
rnur>e " e I 11av lhe sn1pp1nq cha1ges 

We ac .e pl Visa anu Masie' Card on a11 orde11 COD 01aers 

w ep led up 10 $300 00 

P1ease aoa $2 00 1~1 s1anoara UPS sn•pping ano nano11ng 

on ocders under SO oounlls deJ,,erec '" 1t1e :on l1nen1a1 U S 
Call JS I< r sh1pp1nq cr1arges on 11ems 1na1 weigh mo•e :nan SO 
oounas Fore :gn FDQ ano APO aiders please add '5°~ 101 
s tippir1g Cal lorn.a res1aen15 ado 6% sates la• 

!hf prices quo1ed a•e only Y311d lor sloe• on hand and all 

p11•:e' are sub1ect 10 c artl)e w11nou1 no1°ce 

ZOSSED IN SPACE 18.95 
ARCAOE-80 . . 21 .95 
COMBAT , . , 18.95 
SPACE INTRUDERS ___ 17.95 
SILVER FLASH ... ' 17.95 
MORTON'S FORK 26.95 {213)706­
PROJECT OMEGA ... '. 21 .95 

31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362CPIM 1s a reg1slered trademark ot D1g1tal Research 
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conrlnue<l lrom page 18 

Here's how I recycle my ribbon. When 
the cartridge viewing window shows little 
ribbon left, It Is time to recycle. 

Remove the belt drive from the car­
tridge and pry up the cover. Seven friction­
flt pins hold the cartridge cover In place. 
Lift the transparent plastic disk from the 
empty supply reel. 

Locate the two pinch rollers. One has a 
heavy spring and one has a light spring. 
Note how and where the pinch rollers flt. 
Then, remove both to permit rewinding . 

To rewind, Insert a ball-point pen tip in a 
hub spoke of the supply reel and use as a 
crank. Ten minutes of rewinding does It 
Oust think about the $8 as you rewind). 

Reassemble. Replace the pinch rollers; 
a paper-clip hook may help with the light 
spring. Take up the ribbon slack. Replace 
the transparent disk on the now-full sup­
ply reel. Press the cartridge cover back on. 
Replace the cartridge drive belt. 

I next tape a label on the cartridge to 
make It easy to see whether an installed 
cartridge is fresh or recycled. 

Michael Meyers 
Montclair, NJ 

Second Cousins 

There is an error (technical error, not a 
program bug) In my program "Family Re­
lationships" published in the August 
Issue. Though my wife has used this pro­
gram for over two years, the particular er­
ror never came up, but Colin Durston, 
Mount Sinai, NY found It. 

In lines 1860 and 2040, the th ird GOTO 
should be 1660 Instead of 1680. As It Is, 
the relationship between a fourth and 
third generation Is given as "Second 
Cousin Twice Removed" when It should 
be "Second Cousin Once Removed." In 
any event, they are distant cousins, and 

there Isn't much harm in it, but I fell you 
should know about the error. At least 
there are people out there not only reading 
the magazine, but analyzing the pro­
grams! Great ! 

Si/am Horwitz, FPSA, ARPS 
Lake Mary, FL 

Star Trek 4.0 

We enjoyed your August 'Games' issue 
very much. 

Star Trek 4.0 is especially well done 
except for the title page. The new lines 
120 and 130 gave us a more acceptable 
title page. 

120 CLS:A1$ = . ': 8 1$ = '< + >':Y2 = 791 :FORl1 =no 
100:X2 = RND{1023):PRINT @X2,'.' ;:NEXT l1 :PRINT 
@472,'STAR TREK';:PRINT @138,'> !<';:PRINT@370, 
' + + + ';:FORl1 = 1T010:PRINT@Y2,A1$;:Y2 = Y2 -65: 
PRINT@Y2,81$;:FORJ1 = 1T0200:NEXT J 1,1 l :PRINT@ 
936,' INSTRUCTIONS? (YIN)' ; 
130 A$ = INKEY$:1FA$ = •y 'THENGOSUB3460ELSEIFA$ 

f0AID 

conrinue<l lrom page 21 

Tabs so that when a CHR$(9) is sent, 
values In Increments of nine are sent. I 
wonder, therefore, if there Is any Model 
II user who knows a patch that would 
send pure CHR$(9)'s without any val­
ues to the printer. Any help would be 
greatly appreciated. 

Rolf Roethlisberger 
34 Rue Daubln 

OH· 1203 Geneva 
Switzerland 

Peripheral People 

Can anyone tell me what has hap· 
paned to The Peripheral People, P.O. 
Box 524, Mercer Island, WA 98040? 
Early this year I purchased a Data Dub­
ber from them. I returned It In April for 
repa irs. Since then I have heard 
nothing from them although I have 
written several times and even sent 
one letter certified, return receipt re­
quested. The return receipt was signed 
but I could not read it well enough to 
determine who signed It. Any informa­
tion would be appreciated. 

J. Paul Ward 
Route 2, Box 890 
Afton, VA 22920 

Freeing Memory 

In response to David M. McCord's 
letter (80 Aid, August 1981) to free up 
14, 831 bytes on the TRS-80 Color Com­
puter (1 6K) try the following: 

POKE25,6 
NEW 
CLEARO 

This Information is courtesy of Con­
nection '80 of Woodhaven, NY. 

Joel Hoffer 
251-14 58th Avenue 

Little Neck, NY 11362 

Bowling Scores 

Our company recently formed a 
bowling league just for fun .. . we don 't 
know how long it will last, so we're not 
willing to spend a lot on it. Do any of 
your readers have some programs to 
compute bowling statistics on disk 
or tape? 

Dave McGlumphy 
4429 Paula Lane 

Red Bank, TN 37415 

<»N 'THEN130 

Mike Salisbury 
Newport Beach, CA 

Basic XOR 

The designers of the TRS-80 Level II 
Basic were ingenious. They made it very 
flexible. It is suited for beginners and has 
features for us more advanced folks. The 
TRS-80 has three Boolean operators: 
AND, OR and NOT. The XOR operator, 
though not as popular, is sometimes 
needed. Since Basic does not include this, 
I have written a formula using the com· 
mands that Basic does have to XOR any 
two numbers. Instead of: C = A XOR B 
Use: C = NOT(A AND B) AND NOT(NOT A 
AND NOT 8). 

Jim Hickey 
Clearlake, CA 

For . .. Next Loops 

The September 1981 column, " Educa· 
tion 80, " by Earl Savage, contains some 
good advice on flowcharting, for educa· 
tors and non-educators alike. However, 
his flowchart of a For ... Next loop Is inac­
curate, at least for the TRS-SO. His Fig. 2 
shows a flowchart for a For .. . Next loop 
where X varies from 1 to 10. According to 
this chart, X will have the value of 10 after 
coming out of the loop. In actuality, X will 
have a value of 11 since the For . . . Next 
loop increments first and then tests for X 
being out of range. A more accurate flow­

conrinued en page 28 
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You don 't have to settle for 
standard equipment. Let MTI 
and Alpha Byte help you build 
the Model Ill you want. 

MTI FLOPPY DISK ADD-ON KITS 

Now you can upgrade your 16K level II Model Ill to 
a full 48K Disk System the easy way with MTl's 
Double Density Disk Controller and your choice of 
Disk Drives . You can choose 40 track . Double­
Sided 40 track or Double-Sided 80 track Drives to 
supply your disk storage needs . Forty Track 
Drives store 175K, Double-sided 40 Track drives 
store 350K. Four Double-Sided 80 Track Drives 
provide up to 3 MEGABYTES of On-Line storage. 

INTERNAL DISK DRIVE KITS 

The first drive kit includs one Tandon Disk Drive . 
MT I Double Density Controller . Switching power 
supply, 32K of RAM . all mounting hardware. 
cables and Detailed Installation Instructions . The 
second internal drive kit includes a second drive 
and the necessary installation hardware . 

40 TRACK DRIVE SYSTEM 
DR IVE ND 1 KIT 
DR IVE NO 2 KIT 

695 00 
279 00 

40 TRACK DUAL HEAD SYSTEM 
DRIVE NO 1 
DRIVE NO 2 

779 .00 
389 00 

80 TRACK DUAL HEAD SYSTEM 
DR IVE NO I 
ORIVE N~ 2 

929 00 
569 00 

EXTERNAL DRIVE KITS 

Two external drives can be attached to any dual 
drive Model Il l Computer . 

40 TRACK EX TERNA L DRIVE S 
DRIVE ND 3 379 00 
DRIVE NO 4 359 00 

DUAL HEAD 40 TRACK EX TERNAL DRIVE S 
~~~ 3 m oo 
DR IVE NO 4 4 79 00 

DUAL HEAD 80 TRACK EXT ERNAL DRIVE S 
DRIVE NO 3 679 00 
DRIVE NO 4 659 00 

FIVE MEGABYTE EXTERNAL 
WINCHESTERHARD DRIVE . . ..... 2795.00 

Add the Ult imate in Fast High Capacity Disk 
Storage to any Model 111 Floppy Disk system . 
Reliable Winchester technology provides enough 
storage for the largest business files . Winchester 
disk drives have greatly increased data transfer 
rates and that means faster program and file 
loading . This is a complete self con_tained system 
that connects to a standard Model Il l Disk System 
in minutes without any modification to the com· 
puter . 

MODEL Ill DIAGNOSTIC PROGRAM . 49 .95 

A complete diagnostic program for the Model Il l. 
Tests RAM and ROM . video display and all disk 
drives . Catch problems while they ' re small and 
be sure that your Model Ill is in perfect running 
condition 

Ill: 
MODEL Ill CP/M-80 NOW AVAILABLE! . . . 849.00 
CP/ M & 80 Column Kit . 

Now you can run proven CPI M based software on 
your Model Ill. with standard 80 column display . 
A simple internal modification will transform your 
Model Ill into a NEW computer and allow you to 
run CP/M the industry-standard operating system 
and assure you of a large supply of fine software . 
Includes CP/ M 2.2. 

MODEL Ill SPEED-UP MOD ............ 149.00 

Now you can run your Model Ill at 4 MEGAHERTZ. 
that's almost double the standard speed . This 
simple-to-install kit does require some soldering . 

MODEL Ill DISK DRIVE CLEANING KIT .... 24.95 

Uses soft non-abrasive cleaning material and in­
cludes a disk head excercising program to insure 
thorough cleaning . 

DOSPLUS OPERATING SYSTEMS 
FOR THE MODEL Ill 

Solid BUG-FREE operating systems for the Model 
Ill. Supports different size drives on the same 
system and Basic Program Chaining with 
variables saved in memory. 

40 TRACK 99 .00 
80 TRACK 119 00 
EXPANOEO OOSPLUS 3 3 8 149 00 

Read and Wrile 40 Track Olskelles on an 80 Track System 
HARO DISK OOSPLUS 299 00 

Suppons the MTI 5 MEG HARO DISK 

We built a reputation on our 
prices and your satisfaction. 
We guarantee everything we sell !or 30 days II anylhing 
1s wrong. 1ust return the item and we·II make it right . 
And, of course. we 'll pay the sh1pp1ng charges. 

We accept Visa and Master Card on all orders COD 
accepted up to $300 00 

Please add $2 00 lor standard UPS sh1pp1ng and 
handling on orders under 50 pounds. delivered in the 
continental U S Call us for shipping charges on items 
lhal weigh more than 50 pounds Foreign .FPO and APO 
orders please add 15% for shipping . California res­
idents add 6% sales tax 

(213)706­
31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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Scripsit Patches 

The modification described in my ar­
ticle " Patching Across" (80 Microcom· 
puting, September 1981) will work with 
DOS 1.1 and DOS 1.3, but it wil l not 
work w ith DOS 1.2. Readers who need 
Scripsit on DOS 1.2 can wr ite me for 
the addit ional patches needed with 
this operating system. 

Radio Shack has been changing the 
convention for setting EOF in the di· 
rectory. My version of Scripsit sets the 
EOF character incorrectly in DOS 1.3. 
Luckily, Scripsit is still able to read 
such files, so no harm is done. For 
cosmetic reasons, it would be best to 
fix this problem. Change 7047 from CD 
6E 7 A to 3A 89 7C, change 7DCD from 
EF 50 to 6C 7 A. and change 9A6C from 
00 00 3A 89 7C 87 28 01 05 C9 to E5 CD 
EF 50 21 BO 7C 35 El C9. 

I recommend that all users. regard­
less of DOS, make two more changes. 
Change 7260 from 21 FF 00 25 7E to 2A 
11 44 18 05 and change 8595 from 00 00 
to 20 40. As a result. Scripsit will not 
overwrite programs protected in high 
memory and will return directly to DOS 
rather than rebooting when executing 
the command END. 

Richard Koch 
2740 Wash ington Street 

Eugene. OR 97405 

LINEINPUT Error 

In reference to my article " Take a 
Letter" wh ich appeared in the August 
1981 issue: Thomas P. Winslow of 
Troutman. NC points out that the pro­
gram is disk·oriented. Not having a 
disk. he encountered an L2 error on his 
Model Ill Level II system. 

The problem lies in the LINEINPUT 
statement. This statement wi ll cause 
an error when execution is attempted 
on a non-disk machine. 

The only solution I could offer Mr. 
Winslow was to replace all LINEINPUT 
statements with the more fami liar IN· 
PUT statement . The disadvantage is 
that any text lines containing delimiters 

such as commas will have to be en­
closed using quotation marks. Th is 
will also prohibit the use of quotat ion 
marks in the actual text . Failure to 
enclose text with quotation marks 
when commas are used will be met 
with an Extra Ignored message and all 
after the ini t ial comma will be lost. 

My thanks to Mr. Winslow for re­
minding me to describe my particu lar 
system in future articles. 

Arthur T. Mullin. Jr. 
2395 Tyler 

Beaumont. TX 77703 

Mode Selection 

My art icle on the Epson Printer in 
the August issue was written for the 
Model I, Level II TRS-80. Since its 
publication. I have received several let· 
ters and phone calls on how to make 
the Mode Select ion Program published 
in the article work with the Model Ill. 

As many of your readers know the 
Model I utilizes a memory mapped 110 
to operate a line printer through the ex­
pansion interface at address 14312 
(37EBH). The Model Ill doesn 't use 
memory mapped 110 for the printer in· 
terface. Instead it uses one of the 256 
ports to operate a line printer. in par· 
ticular port 251 (OFBH). In order to run 
the Mode Selection Program in the 
Model Ill. all the POKE 14312 com­
mands should be changed to OUT 251 . 
As an example line 30390 in the Mode 
Selection program wou ld read as 
follows: 

FOR MODEL I 30390 POKE 14312.15 
FOR MODEL 111 30390 OUT 251.15 

It should be noted that the Model Il l st i ll 
uses address 14312 to provide printer 
status. 

If all the POKE 14312.XX statemen ts 
are changed to OUT 251 .XX statements. 
the program will work fine in a Model Ill. 

One other note. somewhere in the re­
view cycle. the text of the artic le and the 
program listings got confused. The art i­
cle states that the examples in Fig. 1 
were made with Program Listing 1. This 
is incorrect. The examples were run 
from Program List ing 2. The Mode Se­

lection Program is referred to in the text 
as Program Listing 2, and it is really Pro­
gram Listing 1. 

A P. (Tony) Gitt 
11260 Overland #10-B 
Culver City, CA 90230 

Statistics Corrections 

My article " Vita l Statistics" (August 
1981 ). has a few errors in the figures. 

On page 197, column 1 should read : 

GM =~~n­
o x, 
I: 14 _______ 

GM =v 8 · 11.1111 · 12.5· 18.5185 
4__ 

=v 20576.1 =11.9768'' 
4__ 

\ 160/ 100 - 1=0 124682 

GM=~ 108· 111111·1125·118519 

On page 198, column 1 should read: 

~ lo. I- X 
I:= 1 

MD = 

On page 200. column 1 should read: 

~ ,, , - x i2 
t:::: l 

V=-­

C. Brian Honess 
22 Shaftesbury Lane 
Columbia. SC 29209 

Up and Running 

I enioyed Lt . Harrel l's excel lent arti· 
cle and programming presented in the 
July issue of 80. Thanks to that art icle 
my Tiny Pascal is up and running on 
disk. 

I found two minor bugs when run· 
ning w ith my 48K system and thought 
other users might be interested in the 
solutions I used. 

The Bas ic rout ine. Program Listing 
3. def ines AD as an integer which 
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WHY IS THE ALPHA JOYSTICK 
SUCH A SUCCESS ? 
A : Sofware support like this : 

TALKING 
ROBOT 

ATTACK 

ALL GAMES : 
16K Level 2, Mod 1 + Mod 3 Cassella: S15.95 
32k Level 2, Mod 1 + Mod 3 Olskelte: $19.95 
10% discount for 2 games, 15% for 3 or more 
Games may be played with or without joystick. 

• 
SCARFMAN 


TALKING 
ROBOT ATTACK 
INCREDIBLE! This amazing game actually TALKS 

without a speech synthesizer, through the cassette 

AUX plug . 


You are armed with just a hand held laser. In a 

remote section of the space stat ion you encounter 

armed robots . some march towards you . some wait 

around corners . Watch out . the walls are electrified . 

Zap as many robots as you dare before escaping 

into a new section where more robots await you . 

The struggle continues . With Joystick act ion and 


;'~·;~·;·;~'~'"'"• 

THE LATEST ARCADE CRAZE r.ow runs on your 
TRS-80 . 
It's eat or be eaten . You control Scarfman around 
the maze. gobbing up everything in your path . You 
atlempt to eat it all before the monsters devour you . 
Diff iculty increases as game progresses . Excellent 
high speed machine language action game . From 
The Cornsolt Group . With sound . 
CAUTION : Played with the Alpha Joystick. Scarfman 
may become addictive . 

ATTACK FORC{ 
Aslerotds 11oa1 ominously around lhe Tne sound ol 1he klaxon os cal ling you• As your snip appears on 1ne Do\lom ol Your snip comes oul ol hyperspace As you look down on your view. 

screen You mus1 deslroy lhe as1ero1ds Invaders have Deen spelled warping 1ne maze . e1gh1 ahen ships appear on the under a convoy ol ahens You deslroy as1ronau1s cry oul lor rescue Vou musl 

Delore 1hey deslroy you• (81g as1ero1ds loward Earlh You shill roghl and lell as 1op . all iravehng direclly al you ' You every one Bui anolher se1 appears maneuver lhrougn lhe asteroids & 
move toward them and lire missiles Bui Tnese seem more 1n1e11ogen1 You meteors (Can you gel oack 10 1ne space break 1n10 11111e ones ) Your shop will you lore your lasers A lew Dreak lorm· 


respond 10 inrusl . ro1a1e. hyperspace a11on and fly s1ra1gh1 al you 1 You place lhe more ahens you deSlloy. lhe las1er 
 e11 m1na1e lhem 100 Your luel supply is s1a11on•1 Frre 1ase1s 10 deslfoy 1ne 
lhe remaining ones l>ecome It you get d1mmisnmg You musl desiroy 1wo more as1ero1ds . Dul walch oul . !here could Deand li re Walch oul lor lhal saucer wolh your linger on lhe fire bullon knowing 

lhe kaser • As reviewed 1n May 1981 8yle 1na1 1h1s shol musl connec1 1 W11n sound 100 gooo you musl endure 1ne Flag · se1s oelore you can dock The space an alien FLAGSHIP lurking Includes 
snip W1tn soun~ ellec ls 1 station is now on your scanner W11h sound ellecls1 

Magazine 	 et1ec1s1 

sound' 

THE ALPHA JOYSTICK: Toll Free
REAL ARCADE ACTION Order Line 
• Features the famous ATARI JOYSTICK (BOO)• works with any Level II or disk system Model 1 

I Plugs directly into KB or E/ 1 (next to printer port) 

mcompatible with any other TRS-80 accessories 221•0916 

• saves your keyboard 
•	 Fun to experiment in BASIC . Simply use A= INP(O) 
to read the joystick 

• Fully assembled . ready to plu9 in and use . 
ADO l U O PER ORDER FOR SHIPPING AND HANDLINGPrice includes Atari Joystick + Alpha Interface + 
All ORDERS SHIPPED FIRST CLASS MAil

instructions + demo program . The Alpha Joystick WE ACCEPT VISA MASTER CHARGE CHECKS M.O .• 
is backed by an unconditional money back 	 COO AOO 52 00 EXTRA • 

OUANTITY DISCOUNTS AVAILABLE .,1
guarantee. II you are not delighted with it . return 11 N Y RESIDENTS ADO SALES TAX lliilli. 

within 14 days for aprompt and courteous refund . 


..- 210Products 
(212} 296 - 5916 
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continued from page 26 
causes an Overflow in 11 error when 
you are saving a long program. 

The Basic rout ine, Program Listing 
2, is reserving more memory than a 
system running NEWDOS 80 has to of· 
fe r when a full systems disk is loaded. I 
red imensioned A$ in line 2 to 220 lines 
and so far have not overrun memory. I 
might also add that CMD PAS32K sent 
my system into never-never land but 
CMD's = PAS32K' works swel l. I sus­
pect it has something to do with the re­
locations invoked by NEWDOS under 
the CMD funct ion. 

The correct vers ion of the program 
appears below: 

1 POK E &H 40B1 .&H EF:POKE &H40 B2,&H73 : 
CLEAR 500:CLS: DEFINT B·Z 

2 PAINT TAB(16)'" .. TINY • PASCAL • • FILE 
SAVER'" 

3 PAINT 
4 LINE INPUT"'ENTEA FILESPEC FOR PASCAL 

FILE: "';FS 
5 IF FS ='· '"THEN 4 
6 ON ERROR GOTO 16 
7 OPEN"O'", 1,F$:0 N ERROR GOTO 0 
8 AD = &H 73FO 
9 A$ ='"' 
10 J = PEEKIAD): IF J = 255 THEN 15 
11 AD = AD+ 1: IF A0=32768 THEN AD =·AD 
12IFJ = 13THEN1 4 
13 A$ = AS + CHAS(J):GOTO 10 
14 PAINH 1,AS:PAINT AS: GOTO 9 
15 PAINT#1,CHA$(255);CH A$(255):CLOSE: 

POKE&H40B 1,&HFF:POKE&H40B2,&HBF: 
CLEARSO:ENO 

16 CMD"' E" · RESUME 4 

Lynn Ludwig 
37 Church Street 

Alburtis, PA 18011 

Incomplete Listing 

I'm not sure how we did it after the 
carefu l scrut inizing of my article by 
myself and the staff of 80 Microcom· 
puling. The last eight lines were left off 
my "Video Space Sh ip Game" (August 
1981 issue). They are included below: 

4460 E = E + l 
44 70 GOSUB 3800 
4472 'BLANKS " BAM "' 
4480 POKE Y,32:POKE Y- 1,32:POKE Y -2,32 
4490 T = 0 
4499 RETURN 
10000 IF J>31 THEN J = 0 
10010 RESUME NEXT 

I hope that the readers of 80 will for· 
give our oversight. 

Michael A. Duffin 
1507 East Avenue 

Berwyn, Illinois 60402 

Bubble Sort 

The program li st ing for a bubble sort 
on page 313, List ing 5 (August 1981 , 
80 Microcomputing) contains a seri· 
ous error in logic. This sort will not 
work on 11 or more items. To make it 
work properly, the var iable EE (swap 
flag) must be moved outside the P 
loop. Line 1210 becomes 1210 EE = O: 
FOR P= 1 TO N - D and Line 1230 be· 
comes 1230 J = P. 

Th is sort is now serving my needs 
nicely. 

John McGugan 
Sunshine Golf Inc. 

13835 S. W. nth Ave 
Miami, FL 33158 

Lifespan is Longer 

In my program " Lifespan, " wh ich 
appears on page 252 of the September 
1981 issue of 80 Microcomputing, the 
last two lines have been om itted. 

These should be added: 
1610 GOT0 40 
1620 "You are ver; fortu nate to slill be living!'": 

RETURN 

Joseph Wai/and 
1343 Millersport Highway 

Williamsville, NY 14221 

Cartoon Fix 

Sorry to inform you that line 900 in 
my TRS-80 Cartoon (September 1981 , 
page 320), Is wrong. The last statement 
in that line should be a 'RETURN', 
rather than 'GOTO 30'. 

Darren DeVigili 
Wilkes-Barre, PA 

continued from page 24 

chart wou ld be as follows: 
J lnpul 

I X= 1 I 
I 

Also in the September Issue, on page 48 
(" 80 Appl icat ions" ), the captions for Pho· 
tos 6 and 7 are reversed. Photo 6 shou ld be 
labe led " Transistors " and Photo 7, 
" Diodes." 

Marie Matsen 
Microcomputer Lab Coordinator 

Lane Community College 
Eugene, OR 

Hard to Read? 

I must report that I f ind David Busch's 
" Kitchen Table Software" column, very 
hard to read. 

The reason for the difficulty is that I 
wear glasses, and several t imes during 
read ing the column, I laugh unti l I cry, my 
glasses steam, my nose runs, and I have 
to stop to grab for a tissue. The Sep­
tember colurnn was a four tissue column. 

I am st ill laughing about MEMOLY 
SIZE? And the POKE which either prints a 
capital " A" or clears 4K bytes of memory. 

Ralph Nottingham 
Deerfield Beach, FL 

Bulletin Board 

Please Inform your readers about a free 
Computer Bulletin Board in Jacksonville, 
FL. The name of it is the SEB BBS and is 
supported by SEB Computer. The hours 
are: Sun- Wed 6pm- 8am, and Thu- Sat 
9pm- 8am. The access number is 904-743· 
7050 and the sysop is Sam Bateh. 

Sam Bateh 
SEB Computers 
Jacksonville, FL 

Oops! 

This is in regard to the article " Rename" 
(page 317, August 1981). The author gives 
a rather complicated method of renam ing 
disks for NEWDOS owners. 

The article could be replaced by: 
PROT :1 NAME= OOPS 

That is the command in NEWDOS to 
rename the disk on drive one to " Oops." 

William J. Rlchrath 
Elmhurst, IL 
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THE ALPHA 

1/0 SYSTEM 

a complete failure? 


THE INSIDE STORY 

It happeneo J years ago . when our Prrnoent made a oecosion At the time we spec1a111eo 


1n custom anat()O ano d1g11a1Ctrcu1t des1gn Jhe dec ision was to anempt to oevelop a 11ne ol 

stanaaro interlace hardware tor the emerging m1crocomputm At the time 119171we had 10 

Clec:1de wt11c.h ol lhe. new mathmes could become the ··1ndus1rv stanClarCI ·· of lhe low cos• 

micros 


Despite a tew aggra•at1ng bul minor oehc1enc1es. the JRS·80 seemeo toh"e the most 

chance ol success and 11had the best prtce/perlormance ratio Also . wno some 1ma91nat1on 

1he111arge sales organization could become lhe larges! se1v1ce ne1wo1k 1n l he wOfl<J . a reassur 

mg 1nroughl for the mdny nov1Ces m tl'us new lteld 


II bteame clear lhal lhe TRS ·80 could be used 1w11h our then hypothetical sys tem I to sot•• 

problems 1n many l1elds wherecompu!ers were no1 ~el usea. moslly be'Cause ol thtM lugh cost . 


The tO(A was s1mp1e 1ALPH A PRODUCT would supply the m•ssmg link between the TRS 

80 and the ··outside wor ld ··. 1more abOut this ··outside world ' later) 


Early Survival 
DANGER! 11 Rao1o ·Shac• entered the same market. we probably would not have survived . but 

the e•peclallon was that thei would be 100 busy developing thetr basic tone 1011ves printers. 

mooem etc ) Thanks to our more speciahzea prooucts . we would not De competing with them 

BADSTAATt we began with a la1lure Ou< lust prOOL•Ct was supposed 10 be a simple . low cos t. 

general purpose oevLce It would allow the 1RS·BO to accept mpuls other than the •eybOard 

Many kLnds ol external oev1ces lfhe " Outs•de world " men t1on ea be fore ) hke photocells . 

nnsors . 1ne1mos1a1s. sw11c11es. con tacts . etc . could be connec ted eas11v In add1hoo . lhete 

were two relays to control i on or oll) external loads such as motors . lamps . applLances . 

neaters . etc e1c 1n ottlf!:• wor<l s. 11 would auow the compu ter 10 mterac1 or 1n1ertace w11 h 

external devices We called Lt the INTERFACER 2 What a mistake ' It sounded too much hke 

" expans1on mter lace " Many enthusiastic TRS ·80 users called thtnk1ng that our " INTER· 

FACER 2" was a low cost E•pans10n Interlace l at $8~ that wouta have been a real ba rgam• I 

We wanted to change the confusing name That meant rep11nt1ng the manual . changing the ad . 

scrapping the tlyers . 01scard1ng the silk screened cases . wen. " INTERFACER 2·· ot would 

stay 

TROUBLE! we also round that the maiority ol TRS-80 users were AfRAtO ot the hardware I hey 

could be very comlortable with lancy pr09ramm1ng but thought you had 10 be a computer 

specrar1s t oi technically 1nctineo to put the INTERF ACER 2 10 work In truth . some IMAGtNA 

TtON and aSCREWDRl~ER is all you rea lty neea Anyon e able to w11e a sw11c11 could use this 

de1111ce 

WOAS EI The1e was also the rear ol pluggmg a " to1e1gn oev1ce · into the precious computer 

This nouon has au but disappeared as there are now so many Quatoty prooucts designed tor rhe 

I RS ·80 that ptuggmg ma non Rao1o ·Snack device has become common 


Our ad 1n Crut1ve Compu11nq 180 ·M1c1ocomput1nq chd nor ver ex1sn hardly p~•d lor 11seir 

we nad adecision to make Were we w1ong or 1ust too early' Our hrst INTERFACE R2 was sold 
10 som11orie who wa!lled 10 . a.nCI succeecieci in . con 1rou ing his tancy moae1 ra1Uoad wr!h his 
TAS ·80 lnt,.estmg . but what maae us st ick with the contept was that some ot our INTER · 
FACERS began hnd1ng use 1n appltcauons w1tn rasc1na11ng poss1b1l1l1es Space 1s toc ki ng ro 
Clestnbe ltiem bul 11'\e mosl exc11ing was me sutcesslul use ot 11'\e sys tem 1n ass1s11ng a h3n01 · 
cappea young l!Oy we were pteaseo to hear or such a mean1ngtu1aopl1catoon 

Today 
Three years later . as you can see 1n our aas . I lle INTERFACER 2 os alive and well The 

proce went up a Dot . and aespote the 1ntroouc1 1on ot rhe more powerlut INTERFACER 80. tne 
sales h"e been steady 

Then came the least unoers tOOd proouct ' the ANALOG 80 Jn1s $139 . nicely oes1gneo 
module os an Analog to Dtgrta t convener w1th 8 mput channels Used wi th your IRS·80 11 
prov4des a power1ul '"data acqu1s1tion sys1em· Hus 1argon s1mp1y means 1ha1 y01J can 
monitor . measu<e and record 8 1ndependant varying voltages Very lew people 1ea tozed ots real 
p,owe-r Such asyslem would ha111e cosl over ten IMus.and dollars 1usl a lew years ago 

Ttie POss1b111 11es m scten11t1c and e-ngmeeung env1ronmen1s are endless Hus syslem 
could replace cnar1rKorclers . chg1ta1 da la recorders . programmable catcu1a1ors . dala anal~lers 
ano many other spec1a1tzeo and expensive pieces ot equipment furthermore . up to 8 ANALOG 
so·s could be used srmullaneously tor a total ot 64 channels ol ana109 input' Tiley sompty plug 
into the 1RS ·SO using our .. X" senes ol bus e•tendetS 1E XPAN OABUS1 

The idea was simple. We would supply the 
m issing link between the TRS-80 and the 
"outside world ". . .... . . . . 

Our neX1 proouct was 10 be a second oeneratlon , Input /Outpu t 1nterlKe . with more 
llexlblllty than the INTERFACER 2 Careful design and refinement yielded the INTE RFACER 80 . 
the most powerful real world Interlace on the market tooay II has 8 inputs . each optically · 
isolated and 8 outputs. each wilh a relay contact The INTERFACER80 is lully compatrble wrth 
our ANALOG 80 . allowing these 10 be used t()Oether In order to create systems that control 
external devices based on " sensed " input under control ol the TRS-80 
A FAILURE! In spite or our extensive aover1ising. very lew are aware ol the emtence or the 
power1ul ALPHA 1/0 SYSTEM. 

The Facts Are : 
·The ALPHA SYSIEMllRS ·80 combonauon lorms an mcred tbly ver satde and p0wertul 1001101 
acqu1s 11 KJn I p1oce ss1ngI con1rol 
In sp11e ot 1ts moderale cosl. the sys1em 1s. soph1suca1ed and rehable 

·lhe enttre system ca n be easily programmed in BASIC using tllPIXI and OU 1x .Ycommands 
lne m00ular approach and our EXPANDA8U S allow tor 1nstan1 e•pans1on as reQuorements 
deman<t 

fhe ro11ow1ng pages con1a1n more m10,ma11on abou1 the devices men1ione<1 here We mv11e 
you 10 c:a11 or wr11e to discuss your particular apphcat1on 

Device descriptions; NEXT PAGE • 

TIMEDATE80 

Neat. Compact Design Slips Inside E/ I Real Time W ithout 

3 Yea" Banery Li fe (Y Option Shown! Expansion Interface 


• Complete . sell cont..ned ·rrue " real !Lme clock/calendar . T! ME DATE 80 contmu es to keep 
accurate 11me and dale when the cornpuler 1s turned ort Of expenences apowet f31h.ue 
• TI MEDATE ao onty neeels 10 be se1 once . ani0 1rs 1wo 1eplaceab1e -· AAA · ba1ter1es. (not 
included) keep TIMEDATE 80 running 1n excess or 3 iears Cosily N1·Cad Dattefles and 
chargmo cucu11s are e11m1na1ee1 
• The instant power 1s applied to tile IRS·80 . 11 MEDATE 80 provides MOI OATE I VR DAV 
ot WEE K. HR MIN SEC aM AM / PM 1ntormat1on w1tl1 quartz accuoacy 
• TI MEO-.TE 80 replaces me compu ter's 1ntetna1 clock r:.11eme1v useru1 for au1oma11c 
operaoon ol remote syslems with no operator 1n attendance 11 Hut power ra1 ts and 1nen 1s 

NEW: Computer to Computer ordering :(212) 441

WHY LOSE PRECIOUS TIME ? 
restored . onty TIMEOATE 80 w111update the system with current TI MEand OATE 1ntormatron. 
an lmposs1bltni with the computor 's internal ctoc k 
•TIMEOATE 10 rs Quartz crystal based with INTELLIGENT CALENDAR. 1ncluo1ng provisions 
tor leap year• TI ME displai may be by t2 llour AM/ PM or by 24 hour mofltary ano Eruopean 
10Hn.at 
• TI MEDATE 80 plugs olrectty Into the rear of the lRS·SO keyboard and g1Yes tho ' TI ME$" 
func11on even w11 t10u1an E.xpans1on Interlace For tllOse with a d•sk system. 1\ plugs 1n1a uie 
1e1t s1d• panel or the hpanSton Interlace. An optional " Y" connec tor can provide lor lurthor 
expansion 
•TIMEDATE BO 's small me keeps the computer table uncluttered II you have an hpans1on 
Interlace TIMEDAIE 80 t1tera1ty " DISAPPEARS" by slipping mto the empty space in the 
bOttom ol the rntertace 
• Two sets ot sottwa•e . on cassette . come w1th Tt MEOAlE so- ·· rt MESET " and " ltMES" 
· llMESET · 1s a step by step set or simple 1nstruct•ons lor settmg llMEDA TE 80. " TI ME$" 
os a set ol poke routines which patch 005 and Level tt TI MES to read llMEOATE 80 ano •S 
eas.1ly 1nicotpara!ed into any user 'SOltware " TI ME$" w•11 al'lltilays pr1n1 the 11me anCI dale 
when LISTING aprog,am-g1ea1 tor keeping Hack 01 revis ions• 
•OIMt valuable uses to1 TIMEOATE 80 a1e accurate dale and 11me 111lorma11on lor business 
reports 11ke payroll 1ecoros. hnanc1al reports . etc . or lo various 110 devices requiring 24 
f'l.c.ur cloc: k mpu1. such as lat>ora tory 1nstrumen1.a11an . and to commun1taoon s~s1ems 

needing ·'L()O tn/L09 Out ·· data (butlehn bOaros \ 
• TIMEOATE IQ , rully assembleCI and iesteel 90 clay warraru~ t omplere w11t1 1nsfrutl1ons 
ana software on tassette $95 00 'V' option add St2 00 

-3755 (24 hr. data line) CALL 

(212} 296 -5916 
~FOR FAST ,.... 
.... SERVICE .....ALPHA Products 

• oO 11 ~u PfR ORO!R FOR SHI PPIN GAMOHAMOL ING 
All OROfRS SHrPPIO FIRS r CtASS MAH 
WE ACCIPl "S A MASIER CH•R G! CHI C• > M 0 

85-71 79 th Street . Woodhaven . NY 11421 COO •OO ll 00 EI TA• 
OUA.NJl[Y DISCOU NTS A'11A 11AIH f 
'II ., JHS ID f t.ii lS ar10 SALI s IA J 
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Tandy Picks Arcnet 
Radio Shack and Datapoint join in networking venture 
Large, powerful , personal computer 

networks, impossible until now, may 
provide more bang for the buck than a 
minicomputer soon-at least to users of 
the Tandy Corporation 's Model II. 

The Fort Worth, TX firm has announced 
it will use Arcnet- a system of protocols 
and software developed by Datapoint - to 
link Model lls and future Radio Shack 
computers into large scale systems. 

Tandy President John Roach said in a 
statement his firm chose Arcnet for its 
low cost , high speed, simple installat ion, 
proven reliability and future compatibility. 

Jon Shirley, vice president of computer 
merchandising for Radio Shack, added: 
" In concept and operation, Arcnet is 
similar to Ethernet , but unlike Ethernet , 
Arcnet is based on a proven, rel iable 
techn ique with over four years of f ield 
operation. 

However, Larry Spellhaug, manager of 
marketing serv ices for Xerox-which, 
with Digital Equipment Corporation and 
Intel, developed Ethernet-said the sys­
tem has si~ years of experience behind It. 
He added the corporations Involved are 
confident there is a demand for their sys­
tem. Hewlett-Packard Co. and Nixdorf 
Computer Co. have pledged to use Ether· 
net in their networking communications. 

One business observer maintained the 
use of Arcnet by another company is con­
sidered a strategic move by Datapoint in 
competing with Ethernet. 

Shirley added, "Today, adding one com­
puter to an Ethernet system would equal 
five times the cost of the same addit ion to 
Arcnet." 

According to Roach, Arcnet is bu il t 
from four inexpensive pieces of hardware: 
an Interface card , coaxial cable, and two 
types of junct ion boxes. The interface 
card-produced by Texas Peri pherals, a 
joint venture of Tandy and Datapoint 
-costs about $400 and plugs into an ex­
isting slot in the computer. Th irty feet of 
RG-62 coaxial cable costs $30. A junction 

DOT MATRIX 

(]JI 
APPLICATIONS APPLICATIONS APPLICATIONS FILE PROCESSOR 

PROCESSOR PROCESSOR PROCESSOR 
Growing with Arcnet. Using a floppy disk-based computer system requires a sizable 
quantity of disks to change programs and store data. By adding a hard disk, a single 
Model II can perform the operations you need without numerous disks. But as a 
business grows, an operator will spend more and more lime entering data into the solo 
uni t. Today, another Model II could be added, but the two machines would be unable to 
share the hard disk and printer. By adding the Arcnet interface card converts one com­
puter to a file processor and the others to application processors. Then your opera tions 
can be performed on the application processors which share the hard disk f ile and 
printer. You have doubled your processing ability at a significan tly lower cost than add­
ing another TRS-80 sys tem and without reprogramming. 

box for a four computer network costs 
less than $200; for larger systems, $2,000. 

"Clearly," Roach observed, " this in­
dicates Tandy's comm itment to high 
speed, low cost local networking." 

Tandy said in a statement several Model 
lls combined by Arcnet would provide more 
computing power than is possible with a 
comparably priced minicomputer. 

The capacity of a Model II network 
could be hiked, the company noted, by us­
ing Tandy's bisynchronous communica­
t ions software package to hook the net­
work into some main frame computers 
like IBM and DEC. 

Model lls in a network could ac­
cess common data bases-accounting, 
word processing, library - and share 
peripherals. 

Shirley said the Arcnet development 
was prompted by requests from the firm 's 
large corporate clients. He added the Arc­
net scheme allows those clients to re­
place their dumb terminals with smart 
Model ll s. 

First delivery of Arcnet , Tandy stated, is 
forecast for the second quarter of 1982. • 

Tandy denies 
report on TRS-88 

Tandy Corporation has vehmently de­
nied a report it plans to unveil a new 

computer-the TRSKIS- before Christmas. 
"That is totally and completely untrue," 

declared Jon Shirley, vice president of 
merchandising for computer products. 
" Everything about it [the report ] Is 
false. There is not a statement In It 
vaguely true." 

Although when announcing its tie-In 
with Arcnet (See re lated story on this 
page), Tandy noted " multiple TR5-80 Model 
ll s and future TRS-80 computers" could 
be linked by Arcnet networks, Shirley 
said no new computers would be released 
In 1981 . 

Computer Business News reported 
September 14 in a column called " Page 
Two Report:" 

" Industry sources say Radio Shack's 
TRS-88 is due out sometime before Christ­
mas. The machine is slated to use the In· 
tel Corp. 8088 chip IBM also selected for 
Its Personal Computer.'' • 
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Have 2 printers on line al all times ano select printer I or 
2 by means of a convenienlly OC<ited switch . End the problem 
ot constantly plugging and unplugging printer cables . PRINT· 
SWITCH is a compact module that plugs onto the pareffel printer 
port of Yll!Jr TRS·80 and provides an edge connector lor each 
01 Yll!Jr IWO printers. II worlcs wilh any two types of printers: 
dot matrill, daisy wheel, plolters, TRS·80 converted selectrics. 
elc. Assembled , tested , ready 10 use wilh connector and in· 
structlons. FO< Moael 1or111(please specily). ONLY. $59 .00 

ANAlDG.-0: AWORLDOF NEW APPl lCATIOHSPOSS18LE. 

8 DIGITAL MU LTIM ETERS PLU GGED INTO YOUR TRS·80"' 

Measure Temperature. VottaQe . CurrenL ltghl Pressure . etc 

very eas~ 10 use· tor uamDle . •el"s read 111pu1 cMannel •4 10 

OUT 0 4 "Selects input M4 a"d also slarts tn e conver~on 20 

A. ~ INPIO ) 'Puts 1,,e rMull in var iable A· Volla ' 

Spec1li<:ations Input rango: 0·5V to 0·500V Ea.:n cnannel 

ca11 be set to addlerent scale 

Resolullon : 20mV Ion 5V range I Ae<uracy 8 blls I 5%1 Port 

Addfess: jumper s.e•ettable Plugs into keyoo.u o bus oi E/1 

1screen printer porU Assembled and tested 00 day warr•nty 

C<>mplelewilh power supply , conoe<:tor . manual $139 


DISK DlllVE EXTEllDEll CAILE, FREE lOUR MINl·ORIVES. 
End lhe dalsy·chain mess once and for all . Fils all mini· 

drives : "-rcooi , Aerocomp, Shugart . Micropolis. MTI , Vista. 
Peflec. Siemens. BASF. Easl 10 install : just remove lhe drive 
CO"Jer. plug In the EXTENDER CABLE and replace the cover . 

Now you can change and move your drives wilhoul dis· 
assembly. Keep the cover on and the dusl out. Hign reliability 
gold plated contacts . computer grade 34 ccnauctor cable. 
Tesled and guaranleed . 

Get one for each drive .... ONLY . . .. . $8 .95 

SUPERIOR DUALITY REPLACEMENT I EXTENSION CABLES 
H1gnes1 quality cable and n1gn lorce . gold plate<! conlacts 

ensure lhe ulmosl in connection rehab1lily 
0 KEYBOARD TO EXPANSION INTERFACE $21 
8 DISK DRIVE CABLE FOR 1OR2 DRIVES $32 
9 DISK DRIVE CABLEFOR 3 OR 4 DRIVES $45 
0 DISK DRIVE CABLEEXTENDER $22 
ti PRINTER CABLEEXTENDER $24 
e 40 PIN BUS EXTENDER - 2 11 S22 4 fl . $24 
Cus10<0 cable configurations are also available 

INTERFACER 2: LOW COST INPUT/ OUTPUTMOOULE . 
Sttll the best value 1n sen:se/c-ontrol devices Use 11 IOJ 
energy controt. burglar alarm. darkroom. selec1r1c dnve. 
modef trains. rooots. Skinner bOx 
-8 tatch.0 TTL oulputs 2 ret.Jys SPOT2A t 25V contacts 
- 8 Ill/CMOS •npuls lnpul 0 ana t are O!>llcally rsolatea 
- Neat and CO<npacl aeS19n . very easy to use 
1o A= INP!Ol ·Reaas 1ne 8 inputs 111A= o all inputs are 
low ! 20 OUT 0.X ·controls lhe oulputsand theretays 
Assembled & tesled. 90 day warranty Puce includes power 
supply. cable to KB or Ell. superb user's manual. lree 
phOne aialer program $95 Manual only $5. 

your 

I 
INTERFACER·80: 1ne most pawerlul Sens.e t Conuot moauie 

• 8 1ndustr1a1 graele <elays single pate oou~e !t'lrow 1sotated 

con1ac1s 2 Amp {i- 125 Volts nL ta1cnt0 oulouts ore also 

(!Ccess1ble to orive eAternal sohd s1a1e relays 


. sconvemenl LEDs ronstanlly display Ille relay sta1e!> 

Simple OUl · c:.ornmanos t•n baste) conuo11ne 8 relays 


. 8 	op1tcanv-1sala1e<l inputs tor easy direct 1n1erfclCing 10 
e:iternal swncties u~1oceHs keyp.ods sensors etc: 
Simple ' INP' commands read !he s1atus 01 tne 8 inputs 
Selec table Porl addre.;s Clean compac1 encios.eo design 
Assembled . 1es1ed 90 oays warranty Puce includes PoW!f 

supply. cable connector superb us!r ·s manual S159 

YOU ASKED FOR IT: " EXPANOABUS " 11. 12. 13 AND U . 
CONNECT ALL YOUR TRS ·80 DEVICES $1MULTANEOUSl Y 
oo the 40 pm TRS·80 bus Any Oev1ce Iha! n<Wmally plugs 
1n10 lhe keyboard edge connec1or w10 also ptug into the 
" EXPANOABUS"". The " ~4 " 15 snown wr111 protect,ye 
covers (u'w:luded) The TRS-80 keyb0c11d col'uams rhe bt.ts 
drivers t74LS367l 10f up to 20 devices . more than you will 
ever need Using the El l . u plugseitner between KB af'IC Etl 
"' 1n the Screen Prin ter pOft Proless1ona1 qua111y gold 
plated contacts Computi:=r gr.ad1;1 40 conduc1or f1bbon cable 
X2 $29 X3 $44 X4 $59. x; $74 
Custom conriouralions are a1so available call us 

GREEN SCREEN 

WARNING 

IBM and an rne ·· 01gQ1es · ar ~ using green screen rnom1ors 
lls advantages are now widely advett1sect We letl tnat every 
TRS·SO user snould ••JOY tne Denehrs 11 prov1ae~ . Bui 
WARNl"G: all Green Screens are no1 crealed eQual Here is 
wnat we found: 
•Several are 1us1 a !lat piece ot standard colo1eci LtJc1 te t ne 
green hnt was not made lor lh•s purpose and is 1uOge<l Dy 
many to be loo dark Increasing the brightness contrOl will 
resu lt in a tuny display 
• Some are simply a p1ete ot tll•n pla'SUC. lllm ta~d on!o a 
cardbOard lrame The color 1s sa11slac tory bul the wobbly tilm 
gives1t a poor appearance 

ne · ·op11ca1 til ter ·· 1s m tact plain acryhc shee11ng 
• False claim A few pretenCI 10 · 'reduc.e glare .. In lact. tneu 
!lat ana Shiny surlaces lbolh him ana Luc11e type ) ADO rhelf 
own reflecllons 10 1he screen 
•A few laughs One ad claims to ·· reduce screen conuast.. 
Sorry gentleman bul it' s 1ust tne oppoS1le One ol tne Green 
Screen 's ma101 t>enefils 1s ro oicrease lhe con1ras1 btTween 
the rexl and the background 
• Drawbacks Mos1 are u'S1ng adf'lesrwe 'Strips 10 lasten tt:e:u 
screen 10 the monitor This melhod makes 11 awkward to 
rem<We tor nece'Ssary per1od4tal cleaning All l exc:ept oors l 
are llat lignt pens will nol work reliably because of 1ne big 
gap between the screen ana 1ne tube 
Many companies have been manufacturing video Miers for 
years We are not lhe firs! {Some think they are I. ou t we have 
done our homework anCI we uunk we manulac tute the bes1 
Green Screen Here is why · 
• II hts 11gh1onto the p1c1ure lube like a skm because 11 IS the 
only CURVED screen MOLDED exaclly to 1ne picture tuDe 
curvature It is Cul precisely to cover lhe e)lposed area ol the 
picture tube The ht 1s sucri thal 1he s1a11c e1ec.1nc 1~ is 
sufl1c1ent to keep 11 1n place • We also 1nc1ucre some 1nv1s1 t.le 
reusable !ape tor a more secure ta'Slenmg 
•The 1111er ma1eua1 tl'lal we use 1s 1u'SI ugtlt. not loo dark nor 
100 hgnt The resull 1s a really eye pleasing 01splay 
We are so su re thar you wi ll never take your Green screen oU 
that we olfer an unconct1t1ona1 money ·baclt guaraniy lry our 
Green Screen lor 14 days It lor any reason you are not 
dellgn1ea w11h 1t. re11.nn 11lor a promp1reluno 
A last word we ltHnk tllal companies. Ith ours . who are 
selhng mainly by ma11snould .-1st their slreet addresseh.i!ve a 
phO.ie number lfor Queshons ana orders ~accept COOs . not 
every one likes 10 send checks to a PO t)O~lter 1ri.e 
con\Jemcnce ot charging lhe1r purcnase to maior cre<l1t caras 
How come we are lhe only green 'Sc reen people C101 ng 11? 
Order your ALPHA GREE" SCREEN lo<lay $12 50 

210 	 AOOS2 50 PER OAOER FOR SHIPPING AND HANDLING 
All ORDERS SHIPPED FIRST ClASSMAil 
WE ACCEPT VISA . MAS TEA CHARGE . CHECKS. M 0 
COD ADO S1 00 EXTRA • 
QUANTITYDISCOUNTS AVAILABLE "'!!P.', 
N Y RESIDENTS ADO SALES TAX miiiilll 

~ALPHA ProductS

http:1nv1s1t.le
http:encios.eo


f0NEWS 


Toe line in Europe or else! 
Companies breaking law face jail terms and fines 

J ail terms and heavy fines await com­
puter companies that fa il to toe the 

line in European countries, some 33 com­
puter professionals were told at a seminar 
on international product safety standards 
held in Wakefield, MA by R & B Enter­
prises of Plymouth Meeting, PA. 

One seminar member said his com­
pany's agent in Switzerland was jailed for 
three days and f ined $5,000 for failing to 
label equipment on four occasions. 

The penalties foreign nations levy on 
agents can make them very caut ious, 
seminar leader Arnold Millar added. The 
product safety engineer noted his com­
pany's agent in Britain once received 
notice of a new product for the Brit ish 
market and promptly sent corporate head­
quarters a six-foot Telex containing pro­
posed modifications which would assure 
the firm's compliance with local law and 
thus save Its agent from the slammer. 

Millar, who has tested military and com­
mercial data processing equipment for 23 
years, said complying with European 
standards can be costly. During one year, changes. 
he revealed , his firm budgeted $120,000 One seminar member lightened up an Barry Passen 
tor tests and fees related to marketing six otherwise form-oriented forum by asking 
models of machines in the United States, Millar to explain " standard test finger." 
Canada and Europe. The seminar leader said the finger was starts s'ware 

He admitted, however, "This is budget a metal rod shaped like a finger. Testers 
Information and for money purposes it is use it to determine if a finger could poke store and clubinflated." the machine in hazardous places. " Let 's 

European authorit ies frown on manu­ be scientif ic, right?" he quipped. The 
ou've heard of the Book of the Month 

facturers who fail to accompany their ma­ finger cost $700.• YClub and the Record of the Month 
chines before testers. " If you don 't ac­

Club, right? Now meet Software of the 
company your equipment," he observed, Major computer Month, the cerebral offspring of Barry J. 
" they don't think you 're very interested in 

Passen, 39, a former customer services 
getting ii passed. You can have a hell of a architect calls it marketing manager for Digital Equipment 
time getting it approved." Corp. In Merrimack, NH. quits at TandyAnother problem with Europe, he said, 

According to the Boston Globe, under
Is every country has diffe rent stan­

Amajor microcomputer architect has Passen's plan a member's first software 
dards-even those with ostensibly uni­

bolted from the Tandy Corporation. purchase- anything from a $29.95 com­
form standards like the Scandinavian 

Steven W. Leininger, 29, said he left Tandy puter game to a $700 business manage­
countries. 

" primarily" for creative reasons. " The ment program for dentists-is at 33 per­
Millar, who is with the U. S.-based main reason Is to strike out on my own," cent off and during the first membership 

Research Development Division of Inter­ he added. year, a person must buy two more pack­
nat ional Computers, Ltd ., gave the profes­ The Arl ington, TX resident said he has ages at 10 percent to 30 percent off. 
sionals tips on expediting the tests of started a consulting firm and Is concen­ Unlike Its book and record counter­
their machines by European inspectors. trat ing on computer hardware develop­ parts, however, members can try out this 

When an inspector tests rad iation emis­ ment. Manufacturing hardware "may be club's offerings at Passen's Microcon 
sions from a machine's cathode ray tube, down the road," he observed, if he fails to Software Center, which he opened last 
he noted, the measuring device shou ld find a fi rm interested in his ideas. month in Watertown, MA. 
reg ister to .2 milliroentgens per hour. Leininger was the architect of the Fort Passen told the Globe he Intends to 
European countries have had the .5 mlll l­ Worth, TX, firm 's Models I, II and Ill micro­ start up similar shops in New York, Phlla­
roentgens standard for some time, he ex­ computers and Its Color Computer. He delphia, Chicago and Atlanta within the 
plained, so approving the CRT to .2 can came to Tandy five years ago from Nation­ next 18 months and eventually to fran­
provide a hedge against future rule al Semiconductor, Santa Clara, CA.• chise up to 100 stores.• 
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CBS ATT ready major test 

Info giants to 
break ground 
in home info 
marketplace 

The American Telephone & Telegraph 
Co. and CBS Inc. are close to agree­

ment on a Joint venture bringing the two 
firms together for the first time In a major 
test of home computer information tech­
nology, it was reported by the Washinton 
Post. 

The Post said the venture would be the 
most recent and perhaps most significant 
test of two-way home information systems. 

The venture also could represent a ma­
jor turning point in AT& T's efforts to test 
home information retrieval systems, a pro­
gram that ultimately could include types 
of advertising and shopping programs 
brought into the home by the Bell System. 

Harry E. Smith, CBS's vice president for 
technology, told 80 Microcomputing the 
Post story was " essentially correct." 

"We have been negotiating with CBS 
and with other prospective vendors," add· 
ed Pickard Wagner, a spokesperson for 
AT&T in Washington, D.C. 

Using unnamed sources, the Post re­
ported the two companies are likely to 
test their joint program in New Jersey. 
Other sites being considered include juris­
dictions served by AT&T In California and 
New York. 

The proposed system would t>rlng CBS' 
news and publishing resources into the 
home via AT& T's telephone network. With 
assets of $125 billion, AT&T is considered 
the world's largest company. With assets 
of $2 billion, CBS is the nation's 94th­
largest Industrial corporation and one of 
Its biggest communications concerns. 
AT&T would bring to the venture the 
capacity to carry information, through an 
existing network, to video screens in more 
than 80 percent of the nation's homes. 

In addition to controlling a vast world­
wide news-gathering network through its 
broadcast holdings, CBS owns a variety of 
"consumer" magazines, such as Wo­
man's Day and Mechanix Illustrated, part 
of a corporate unit consisting of 60 news­
stand magazines and six book lines. The 
company also publishes a variety of text­
books. All this information could be part 
of the two firm's system. • 

Survey reveals users' wants 

More information aimed at business 

users is being offered by a Virginia 
computer data service in light of a survey 
it conducted last spring, accord ing to 
Michael J. Rawl , manager of public rela­
tions at The Source. 

He explained Source Telecomput ing 
Corporation began pumping new busi­
ness information into its system last 
month in response to a survey of 7,700 of 
its 10,000 users revealing 40 percent of 
them subscribed to the service for busi­
ness or work reasons. 

According to a statement released by 
the firm-subsidiary of Reader's Digest 
Association lnc.- the most popular elec­
tronic communication and information 
services for business professionals are re­
search, electron ic mail, business plan­
ning and forecast ing, news and financial 
market monitoring, personal portfolio 
maintenance and home education. 

Rawl explained the broad information 
needs of business professionals induce 
them to access electronic library services 
more than other users. 

In the press release from the McClean, 
VA firm, Vice President A. Mart in Clark 
observed: 

"When computers were made easily ac­
cessible to the Individual in the mid-1970s, 
persons employed in the computer field 
were the f irst to use them, and they 
treated them as a hobby. 

" Now we are seeing a rapid spread of 
practical Interest in the benefits of elec­
tronic, computer-based services among 

business professionals." 
An indication of that , he noted, is The 

Source study - conducted by Staples In­
formation Inc. of Houston, TX. It showed 
only 27 percent of the service's subscrib­
ers belong to computer clubs. A year ago, 
he added, 44 percent of the subscribers 
said they belonged to clubs. 

A spokesman for CompuServe, a data 
service in Columbus, OH said that com­
pany does not know how many of its 
13,000 users access its system for busi­
ness purposes. That is difficult to deter­
mine, he explained, because the line be­
tween business and home use is blurred.• 

CompuServe in Canada 

Canadian microcomputer enthusiasts 
can now tap into the CompuServe in­

formation service. Kits to access the Co­
lumbus, OH, firm's information are sold at 
Radio Shack stores in Canada and Data­
pac telecommunicat ions network distrib· 
utes the service. 

CompuServe offers the latest news 
from major newspapers and the Associ­
ated Press, corporate stock and commod­
ities trading information, home banking, 
electronic mail and real time communica­
tions, computer games, family informa­
tion and computing power for program­
ming activities. 

The service, an H&R Block Co., charges 
$5 an hour for access to its information on 
weekday evenings, all day weekends and 
holidays. Canadian subscribers pay an 
additional $12.50 an hour conveyance sur­
charge charged by Datapac. • 
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Quality Percom products are available 

Heisters 

indicted 

Brothers and company 
charged with robbing 
$3.5 million to $7 
million in computers 

Arraignments in connection with the 
theft of $3.5 mill ion to $7 million 

worth of computers have been handed 
down in Massachusetts. 

The arraignments of two men and a cor­
porat ion resulted from a six-month inves­
tigation by Attorney Gereral Francis X. 
Bellotti, Massachusetts state police and 
First Security Services Corp. o f Boston, a 
private firm wh ich investigates while col­
lar crime. 

Arraigned and charged with conspir­
acy, larceny and receiv ing stolen property 
were Arthur S. Greenberg of Gerogetown, 
MA, and his brother, Alan T. Greenberg of 
Peabody, MA, both principals in the Com­
puter Corral In Peabody. 

The case involves computers allegedly 
stolen from Nixdorf Corp. In Waltham, 
MA, and stored in the Computer Corral , a 
retail computer store. 

In a report published in the Boston 
Globe prior to the indictments, an un­
named employee of the neighboring store 
said "qu ite a few trailer loads" of what ap­
peared to be computer hardware were re ­
moved from the Computer Corral by inves­
t igators. A spokesperson for Bellotti told 
80 Microcomputing " hundreds of pieces 
of equipment " were recovered by probers. 

When Inspected by the Globe, the door 
to the Peabody store was locked. A sign in 
the window said " closed for inventory" 
and a pair of handcuffs hung from the 
door handle inside the store.• 
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Bellotti: Nabs computer crooks 

Love spiced by micro 

Acomputer spiced the love life of a ste· 
nographer In the Quebec legislature 

when she accidenlly went on public rec ­
ord complaining her /a vie amoureuse 
was stale. 

During a break in a legislative commit· 
tee hearing, the woman input a letter 
Into the legislature's Pro-Plus computer 
system grousing about her love life to 
a friend . 

While printing a neat, clean copy of the 
letter to send to her confidante, she acci· 
dently sent it into the system where it be· 
came part of the day's public record and 
was distributed to all members of the leg­
islature, their aides and reporters. 

According to United Press Internation­
al , the woman, believed to be in her mid­
20s, was unaware of the error unti l report ­
ers started calling her. She refused to talk 
with them and hired a lawyer who threat· 
ened to sue anyone who published the 
woman 's name. 

No disciplinary action is planned 
against the stenographer, 80 Microcom­
puting was told by the legislature's direc­
tor of computer services. He said , " We 
think she's been punished enough." • 

Cure for micro hunger? 

Hungry for microcomputer informa­
tion? A recent announcement by 

CompuServe might satis fy your appetite. 
The Columbus, OH, computer data ser­

vice now inc ludes Micro Advisor, a c lear­
inghouse for a wide variety of microcom­
puting Information. 

The new service offers information on 
equipment use and select ion, peripherals 
and software, computer clubs, industry 
magazines and publ ications, and develop· 
ments in the microcomputer industry.• 

from the fo llowing autholized Percom 
retailers. If a retailer is not listed for your 
area.call Percom toll free at 1-800-527­
1222 for the address of a nearby retai ler. 
or to order di rectly from Percom. 

ARKANSAS 
Ml ROCOMPUTF.R SVSTFMS. INC Ho1 Spn"'1' 150 11623.52()9 

ARIZONA 
SIMLJTEJ< Tutson 1602\ 886 5881.l 

CALI FORNIA 
ALPHA BYTE STORES CoJ.bo,.. 1213HJ83.!\594 
BERK!;:LEV Ml RO COMPLJTERS &•kelcy (4151641!·1122 
COMPLJTER INFORMATION EXCHANGE 

~nlui:sRey 1714\ 757-4849 
COMPUTER SERVICE CENTER Hol!.,..,,00 12 131851 3434 
OF.SMAR ELECTRONICS Santo ci.,,. 14081968·2208 
HOBllYWORI D N0<1hndg< 12 131886 9200 

COLORADO 
MICROCOMPUTER APPLICATIONS 

°""""' 13031'l22 MIO 
DISTRICT OF COLUMBIA 

TH PROC.RAM STORE WMh•ngtoo 120213.17 4691 
Fl.ORIOi\ 

ENTRONINC L.,go (H l 315865012 
MICROCOMPUTER CONSU TANTS 

Ormond &.>ch 1904) 673·5787 
MICROSYSTEMS SOFlWARE.1 C 

Hollywood 13051 9!13·3.390 
GEORGIA 


DAVIS SYSTEMS INC Allanla I 4041634 .2300 

HA W/Ill 


COMPUTER CENTER Honolulu IR081488 2171 
IDAHO 

OFFICE MAGIC COMPUTER &.... 12081376 4613 
IU.INOIS 

GARCIA & ASSOCIATES Cho<ago 13121782·9750 
KANSAS 

BIOSCOELECTRONICS Shownee (9131268.7633 
CARDENS. INC Huochmson 13161669·8261 

KENTUCKY 

COMPUITR MAGIC louosvolle 15021 IJ93.9".J34 


MASSACHUSETTS 

OMNITEK Tewksbury 16171 S51 4580 

MARYIAND 

DAMASCUS RADIO SHACK O.ma.""" (3011253 2101 


MICHIGAN 

ALTERNATE SOURCE Lon<0ng 15171 41!7 .3351! 

MINNESOTA 
THE CODE ROOM Eden p,.,.,. 16121934 1!126 

MISSOURI 
LEMBERGER 0 v .. nn. (3 141422 ~ 
SOFTWARE CENTER Flons.,,nl 131411138 7755 

NEBRAS KA 
COLUMBUS 1V Columbus 14021 564-553 1 
CURTRONICS Lmcoln 14021 42-1 777 1 

N W HA MPSHIR 
HARDSIDE Md lo.d 18001258 1790 


NEW JERSEY 

CHANNEL I RADIO SHACK Medfood 16091 (>54 . 74"4 


NEW MEX ICO 

AUT L ELECTRONICS AlboQuerqu• (5051255 6451 

NEVADA 
PCS COMPUTER 1..,, Vego> 17021870 4 138 

NEW YORK 
H & E COMPUTRONICS Sptmg Valley 191 41425· 15.l.'o 
80 MICRO COMPUTER SERVICES Cohoe< 15181235·9007 
MICRO 80 SYSTEMS B•ooklyn !2121748 3236 
STONY CLOVE NewYO<kC•l\I !2121391 8337 

OHIO 
FELDMAN ENTERPRISES Ak•on 12161724.5583 
JERRYS COMPLJTER 0...lond (2161641 6719 

PENNSYLVANIA 
ADVANCED MECHANIZATION Ivyland 12151672·9000 
COMPUTER ANALYSTS Newl!ngh1on 14121846 q323 
SUNRISE ELECTRONICS C~'\I 171712()4.8214 

TENrlES EE 
COMPUTER WORI D. I 4shV1lle 16151255 !!330 

TEXAS 
ACCESS UNLIMITED Rx:harcbon 1800) 527.3475 

(2141690 0206 
COMPUTEX Webst., 17131488 8022 
QUAl.ITY SOFlWARE o..llM 12141484 2976 
TEXAS COMPUTER SYSTEMS S.ody IQl51577 2931 
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Disk Storage: It's No Place to Compromise. 

A dependable disk sys tem 
means everything to the high ­
performance operation of your 
computer. At Percom, we know 
this. And we do something 
about it. 

For example, the connectors 
on our TFD drive systems are 
gold plated. 

Why? Because solder-pla ted 
contacts oxidize, forming an in ­
sidious insulation that can 
cause erratic operation. And 
then total failure. 

Gold-plated connectors a re 
just one way we make better 
drive systems than the compet i­
tion. 

Now #1 for t he Model Ill 
Quality Percom TFD drives provide more 
features. cost less. Add-on drives start at 
only $439.00. Complete First-Drive Sys· 
terns start at only $749.95. Features: 
" Flippy" Capability - Record your 

To order products. or for the name of your 
authorized Percom retailer. call toll free 

1-800-52 7 -1222 

("EIUJ()M) 

PERCOM DATA COMPANY. INC 
11220 PAGEMILL RO 01\LLAS TX 75243 

C214l 340-7081 

~ 1Tademark of Percom Da1a Company lnr 

programs and data on either side of a dis­
kette . Greater Storage Capacity ­
Store 180 Khytes - formatted - on one 
side of a 40-track TFD drive. Store over 
twice as much on a TFD 80-track drive. 
Think Megabytes - Your TFD drive 
controller will handle up to four drives. 
You can access almost 1.5 million bytes 
of on -line program and data files. Either 
Add-in or Add-On - Your TFD First 
Drive System can be either internal 
(add-in) or external (add-on) . In either 
case, you get a complete system in­
cluding the disk controller. drive. power 
supplies and disk-operating software. 
BAS IC-Language DOS - Included on 
diskette with each First Drive System is 
Percom's OS-801111 '" This easy- to-use 
disk-operating system loads into 7 Kbytes 
of RAM and then frees the drive for other 
use. With OS-80 '" programs. you can 
have full , read-write interchangeability 
between Model I and Model Ill diskettes. 
Or Model Ill TRSDOS* - TFD 40­
track drives work with Tandy's Model Ill 
TRSDOS. without modification . For 80­
track operation. TRSDOS can be easily 
modified with diskette patches supplied. 

Still # 1 for the Model I 
Besides greater storage capacities, more 
quality control measures and lower pri ­
ces. all Percom Model I drives are rated 
for double-density operation . 

Plug a DOUBLER '" in your Expansion 
Interface and enjoy the same double­
density disk storge capacity as Model !I! 
owners. Included with each DOUBLER is 
a TRSDOS compatible double-density 
disk-operating system DOUBLEZAP 
programs are available for upgrading oth­
er popular DOSs for DOUBLER opera ­

tion. And our double-density version of 
OS-80'" costs just $49.95. 

Of course you don' t have to upgrade 
your Model I for double-density opera­
tion to use Percom disk drives. But it's 
nice to know \,IOU can. 

Percom TFD drives for the TRS-80* 
Model I are available in 40 -. 77- and 80­
track versions. in 1-. 2- and 3 -drive con · 
figurations. Prices start at $399.00. 
Syste m re quire m e nts: Model Ill TFD drives work 
with a 16-Kbyte system (min) and Model Ill BASIC 
The initial dnve must be a first-dnve system An op ­
tional interconnecting cable 1s available for expand ­
ing with external drives #3 and #4 Model I TFD 
dnves work With a 16-Kbyte system (mm) equipped 
with an Expansion Interlace. Level II BASIC and 
DO software. and an interconnecting cable Two ­
and four-dnve interconnecting cables are available 
from Percom 

· 1rademark of Tandy Radao Shack Cmporanon whKh ha~ no re~11on.,h1p to P{"r(Qm 0a1d Cornp.:.~ny PRI ES AND SPECIFICATIONS SUBJ CT TO CHANGE WITiiOUT NOTICE. 



"Computers will not solve 
the problems of instruction . .. " 

Entire school districts are marching 
into the computer age. Actually many 

are running as fast as financial limitations 
will permit to get into the business of mak­
ing every student (and teacher) computer 
literate. 

Not all school systems, however, view 
computers so positively. Some students, 
parents and administrators are dragging 
their schools almost against their wills in­
to computer consciousness. Other sys­
tems steadfastly Ignore the computer re­
volution . Such systems progress slowly 
if at all. 

Computers will not determine whether 
a school is good or bad. Computers will 
not solve the problems of Instruction, 
schools, students, parents, or a society 
such as ours. 

Where does your school or school dis­
trict stand vis-a-vis computers? Is prog· 
ress being made, and if so, at what rate? 
What are the impediments to satisfactory 
progress? (Remember the greatest im­
pediment is not always money.) 

II you are a student, teacher, admin is­
trator, parent or an interested citizen, 
make It your business to find the answers 
to these and similar questions. Offer your 
support, encouragement or influence, as 
needed, to those responsible for the cur­
rent status. As one who Is knowledgeable 
about computers, you can help. lets hear 
it for an adult Computer Boosters' club 
along side of the Athletic Boosters' club. 

Isn't life Ironic 

I have observed recently a school dis­
trict with at least one TRS-80 in each of its 
schools. They even have a fairly good se­
lection of software. Unfortunately, the 
personnel familiar with the computers 
have moved on to greener pastures leav­
ing the machines to do little more than 
collect dust. 

Another district strained its resources 
to acquire a single TRS-80 to be used for 
Instructional purposes. An impossible 
number of teachers want to use that lone 
computer, when within 75 miles there is a 
government agency with literally hun­
dreds of computers, large and small. 

For the want of $3,000 there are 

countless hours wasted by school person­
nel who struggle to: 

•manually keep journals and ac­
counts books and write vender books; 

• use a calculator to figure each em­
ployee's pay, then manually transfer the 
results to records and again to pay checks; 

• laboriously type and retype reports, 
papers and other documents through one, 
two or a dozen revisions; 

• type the same letter over and over to 
different addresses; 

•figure and type monthly and quarter­
ly financial reports; 

•manually schedule students Into 
classes and complete a schedule form for 
each one; 

•keep cafeteria financial , commodity 
and lunch records and complete reports 
of same; 

•make pupil accounting, pupil records, 
report cards, personnel records, inven­
tories, library lists, transportation records 
and local/state/federal reports, reports 
and more reports. 

The list goes on. 
One cannot help but wonder if it was 

this difficult to sell the bosses typewriters 
so their secretaries could discard their 
quill pens. Well , it's a good fight and I see 
indications that the tide is turning-slowly. 

After Selling The Idea, 
Select The Computer 

From time to time, I am asked for advice 
In the selection of a school (or other) com­
puter. Here Is the list of my words of 
wisdom laid on those who ask and even 
those who don't . 

Terminals vs. Micros 

Surprisingly, there is a strong undercur­
rent of support for the installation of ter­
minals hooked to a big computer-their 
own or someone else's. Usually, the two 
fundamental reasons for this support are 
finances and computing capacity. Any re­
buttal must include both of these points. 

Financially, the terminal proponents 
don 't have a prayer. First , add up the hard­
ware costs: the terminals, time-share 
equipment (depending on the system), the 

computer itself (or the cost of using some­
one else's) and the leased phone lines. 

Next, add in the installation costs and 
don't forget the supplementary and alter­
nate locations. 

Finally, throw in the very high cost of 
software or the higher cost of pro­
gramming software. The end result is that 
a microcomputer costs look good in 
comparison. 

The answer to computing capacity is 
just as simple but harder to relay because 
those who control the purse-strings are 
almost always technologically illiterate. 
Nevertheless, explain as best you can that 
the air defenses of the nation need not be 
controlled through your TRS-80. Teaching 
students requires far less computing cap­
acity-whatever that is, exactly. In lay­
man's terms, one-fourth of a 48K machine 
can hold enough to tax the brightest stu­
dent through a long class period. 

After you have the terminal proponents 
on the ropes, give them a few more 
punches: 

•When the " big" computer breaks 
down (sure they do!), so do all the termi­
nals and you are out of business for the 
duration. When a micro breaks down, it's 
one down and 19 still going-or you just 
haul out a spare one. 

• Micros require absolutely no installa· 
tion . A table and power are all that's re­
quired to put them into operation. Not on­
ly does this affect the cost but It means 
that micros are just as portable as type­
writers. One or a dozen can be taken to the 
science, math, business or language arts 
classroom whenever instructionally 
desirable. 

• Micro software is available for 
almost every subject field at every grade 
level , pre-school through postgraduate. It 
is being produced by hundreds of sources 
ranging from one-man outfits to some of 
the largest producers of textual and A-V 
instructional materials. 

•Micro software is much less costly 
than that for larger computers. Competi· 
tion among the many producers assures 
that fact. 

Well , that's enough. Who was it 
again that suggested the Installation 
of terminals! • 

36 • 80 Microcomputing, December 1981 Reader Sefllice 'or /acing page .- 52!>­





f0ACC~!!!~! 

" The hardest part 

of installation is 
finding an operator.,, 

It has often been said that a computer 
installat ion really begins when the tech­

nicians leave. Although technicians rarely 
install TRS-80's, this observation is still 
true with a vengeance. The euphoria of 
owning a computer fades, and disillu­
sionment often sets in when the TRS-80 
does not meet the new owner's high 
expectations. 

To avoid these post-installation blues, 
plan before you install the computer. Per­
sonal computers are highly dependent on 
the environment in which they will be 
used. This requires a thorough under­
standing of the tasks to be automated, the 
personnel who will operate the device and 
the physical location of the equipment. 
Unfortunately, little thought is given to 
these factors until the equipment has 
been delivered. 

We accountants can help our clients 
avoid unpleasant installation experi· 
ences. Our help should begin as soon as a 
computer installation is under consid· 
eration. Almost without exception, clients 
are led to expect too much of the micro­
computer. Experience has shown us that 
the microcomputer can do general ledger, 
accounts payable, billing and receivables 
and word processing but it cannot do all 
these tasks at the same time. In addition, 
all models of the TRS-80 are single user 
devices. 

Even if the micro is not a TRS-80, 
microcomputers are slow by current data 
processing standards. Speed is not a 
problem as long as the process is 
restricted by the speed of an operator 
entering data. However, when many re­
ports must be printed or a large amount of 
data shuffled the slow speed of the com· 
puter becomes troublesome. Unfortunate­
ly this tact is rarely obvious when the 
device Is demonstrated before delivery. 
Most demonstrat ion programs are run 
with limited size sample data fi les. When 
the files acquire normal amounts of data, 
processing slows. 

If your business decides to acquire a 
microcomputer we can use our knowl· 
edge of the client and our hands-on experi­
ence on the TRS-80 to help select limited 
applications for automation. Of course, 
we must satisfy ourselves that the config­
uration on order can process the transac­

l ion volumes of the applications selected. 
Undercapacity is a frequent problem in a 
new microcomputer installation. 

Computer Placement 

Once your business has selected a tar­
get application and defined its capacity 
requirements, we must discuss a proper 
environment for the computer. This is 
rarely a simple task. A small business 
micro such as the Model II has noisy fans 
in both the main and the expansion units. 
In addition, the Daisy Wheel II is quite a 
noise generator. All this noise in a previ­
ously quiet office can be quite distressing. 

The obvious solution, putting the com· 
puter and operator In a separate room, 
may not be a viable alternative. If the 
room is small, the temperature quickly be· 
comes uncomfortable. The computer and 
related peripherals dissipate a good 
amount of heat. Although the computer 
usually handles the heat better than the 
operator, It is advisable to plan for ade­
quate ventilation (natural or air 
condition ing). 

For a desk top computer, the Model II 
requires a surpr isingly substantial 
amount of space. If you do not order the 
system desk, you must find space for the 
disk expansion unit. You must also allo­
cate space for the printer, printer table 
and paper storage. Cable restrictions limit 
placement variations for these compo­
nents. Thoughtless placement can ad­
versely affect the operation of the com­
puter and its related peripherals. 

The Model II is particularly sensitive in 
th is regard. Because of Underwriters 
Laboratory (UL) requirements the expan· 
sion interface has a separate on-off 
switch. For some reason it is placed 
where it can be easily flipped off by acci­
dent while the computer is in operation. 
Should this occur, system programs and 
flies on disk in both the expansion inter­
face and the main computer could be lost. 
This unfortunate occurence happens fre­
quently If the expansion unit is in a well 
traveled area. 

Once you have found an appropriate lo· 
cation, you must obtain a reliable source 
of electric power. Unlike the Model I, most 
business micros have some internal filter­
ing. Despite this, it is good practice to 

place the computer on as clean a fine as 
possible. Put a warning note on the circuit 
breaker protecting the computer's electrl· 
cal line. Hopefully this will prevent the 
breaker from being set to an off position 
Inadvertently, crashing the program 
running . 

Despite the physical problems associ­
ated with installing the micro, the hardest 
part of an Installation Is finding an opera­
tor. The average small office has a variety 
of clerical and secretarial skills. Unfortu­
nately, none of these skills are directly 
transferable to the computer. In fact, 
some of the most skilled employees will 
resent and avoid the computer because 
they suspect the new machine will cost 
them their jobs or their skills. 

Management often inadvertently en· 
courages this attitude. Prior to installa· 
lion, some managers make comments 
about the great changes to be made. Em· 
ployees often interpret these comments 
as criticism of their efforts. This reserve 
and apprehension must be dispelled as 
quickly as possible if the installation Is to 
be a success. 

In this process, the accountant as an 
outsider can be quite helpful. As a familiar 
presence, the accountant is rarely per­
ceived as threatening by the staff. They 
know that as soon as the work is complet­
ed the accountant will leave. Another ma­
jor advantage is that the accountant is 
outside the pecking order of the office 
staff. As a result, any choice of a can­
<lidate for data processing operator by the 
accountant will be rarely viewed as pollti· 
cal in nature. 

Installation Guides 

Once the installation of the new com­
puter system has been depolltlclzed, the 
system can become a functional part of 
the office. Typically this process Includes 
several phases: 

•Debunking computer myths. 
•Establ ishing the manual procedures 

for acquisition of the computer data, 
storage of disk files and distribution of 
printouts. 

•Installing and testing the target 
system. 

•Infecting the balance of the staff with 
" mlcro-phll ia." 

38 • 80 Microcomputing, December 1981 



•• 

SANTA'S GONE SOFT. • • 
TRs-80" BUSINESS AND APPLICATIONS TRS-80" GAMES, SIMULATIONS AND ENTERTAINMENT APPLE"• EDUCATIONAL 
ORDER NO. PllOOllAM NAME PRICE ORDER NO. PROGRAM NAME PRICE ORDER NO. PROGRAM NAME PRICE 
0316RD Cllm•le Comp (Disl<) 2•.95 0017R Air Flighl Simulation (hpel 9.95 0339A.O Capilal ization (Disk) 3'.95 
0287R Eleclronic BIHdboud (Tape) •9.95 01()6R Airmail Pilot (Tape) 9.95 0263AD Russian Di sk (Disk) 2•.95 
0258RD Find 11 Quick (Disk) •9.95 02-0R Allen Allack Force (Tape) 9.95 
0168R Label (Tape) 2•.95 021 3RD Tho All Stars (Disk) 3'.95 APPLE"" GAMES, SIMULATIONS I ENTERTAINMENT 

0051R Ball TuHel Gunner (Tape) 9.95 ORDER NO. PROGRAM NAME PRICE 
TR5-IO" UTILITIES 01'1 R Battleground (Tape) 9.95 01,.8A Air Flight Simulat ion (Tape) 9.95 
ORDEll NO. PROGRAM NAME PRICE 0223R Cosmic Patrol (Tape; t• .95 0161AD Apple Fun (Dosk) 19.95 
0246R Compression Ullllly Pack (Tape) 19.95 022•RD Cosmic Palrol (Disk) 19.95 025'AO Or. Chips (D•Skl U .95 
0232R The Olsusemblor (Tape) 9.95 0237R Danger In Orbil (Tape! 0018A Goll (Tape) 9.95 , ..95 
0180AD Disk EdllO< (Disk) 39.95 5006R Oragonquesl (Tape) 15.95 0025A Mimic (Tape) 9.95 
0139RD Disk Scope (Disk) 19.95 5007RO Dragonquest !Disk! Model I 21 .95 0079A Ool Tycoon (Tape) 9.95 
0231 RD DLDIS (Disk! 19.95 5010RJD Oragonquest (Disk! Model Il l 21 .95 016JAD Paddle Fun (Disk) 19.95 
0228R Oyn•mic Device Drivers (Tape) 19.95 021 8R Or. Chips (Tape) 9.95 0080A Sahara wauiors (Tape) 9.95 
0199RD Oyn•mlc Device Drivers (Disk) 2•.95 0 171 R Flight Pa1h (Tape! 1..95 017,.A Santa Paravia & Fiumaccio (Tape) 9.95 
~R lrv(T•pe) 2•.95 0205RO The Flyong Circus (D•Skl 39.95 0229A.0 Santa Paravia & Fiumaccio tOisk) 19.95 
0350RD Irv (Disk) 29.95 0219R House of 30 Gables (Tape! 9.95 01SJA Skybombers II (Tape) 9.95 
OOSBR Progr•mmer's Converter (Tape) 9.95 01 59R Joi Fighler Pilot (Tape) 1..95 0271AD Skybombers 11 (Disk) 19.95 
02•5R Progrommer's Primer (Tape) 9.95 0378RO Masler Revers• (Disk) 29.95 
0133R RenumlCompress (Tape) 1•.95 01 17R Noghl Fhghl (Tape) 9.95 APPLE"• HOME AND PERSONAL 
0230R TLDIS (Tape) 1'.95 0023R Oil Tycoon (Tape) 9.95 ORDEll NO. PROGRAM NAME PRICE 
5003R Ullra·Mon (T•pe) 2•.95 0120R Perfect Pong (Tape) 1'.95 0235AD Solar EOOfgy '"' the Home ID•Skl 3' .95 

00.CJR Santa Paravia & Fiumaccio (lapel 9.95 02•2AO Aslrology (Disk) 19.95 
TRs-80" EDUCATION 0332R Space Shullle (Tape) 14.95 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 0312R Swamp War (Tape) 1'.95 
0136R Beginner's Russian (Tape) 9.95 
ORDER NO. PROGRAM NAME PRICE 

5012R Temple of lhe Sun (Tape; 19.95 
0137R Everydoy Russian (Tape) 9.95 5011 RO Temple of the Sun (01stc) Model I 29.95 TO ORDER: 
0071 RD Geography Eapl0<er: USA (Disk) •9.95 See your local Instant Software dealer
0212RO Russi on Disk (Disk) 2•.95 TRS·80" HOME AND PERSONAL 
0127R Surveyor's Apprenllce (Tape) 9.95 ORDER NO. PROGRAM NAME PRICE or call toll-free 1-800·258-5473 Dept. A-65 
021'R0 THcher's Aide (DiSkl 39.95 ()()8.0R Music Master (Tape) 9.95 In New Hampshire 1-603-924-7296 Dept. A-65 
0099R Typing Teocher (Tope) 12.95 01 51RD OSL Manager (Disk! 19.95 

Mon.- Fri. 8:00 am - 4:30 pm E.S.T. 

lnelude 2.50 for Shipping & Handling . 

..,.532 ~InstantSoftware· ­
"TRS-80 is a trademark of Radio Shack a division -of Tandy Corporation Peterborough, N.H. 03458 USA A divis ion of Wayne Green Inc. ··APPLE is a trademark of Apple Computer Inc. 
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• Monitoring the client 's installation of 
the second application. 

Although most installation guides start 
with the third phase, we have found that 
the first two phases are usually required. 
It is surprising how much misinformation 
the average person has acquired on the 
subject of computers. By far the most 

func tioning, restore the system and ap· 
plication program disks by repeat ing the 
Format and Backup lesson. 

Phase two, the establishment of pro­
cedures to control the flow of data and 
storage of disk flies, depends largely on 
Its application. Word processing may not 
require controls over the flow of data, but 

11 By far the most prevalent 

myth is that 


computers are intelligent." 


prevalent myth is that computers are in­
telligent. It is therefore quite distressing 
when the computer literally follows even 
the dumbest instruction. 

Phase one starts when the computer is 
delivered . The accountant should assem· 
ble the client 's staff and present a demon· 
stration of the computer. Following the 
demonstration, the candidate previously 
designated by management should be In· 
structed in front of the other staff mem­
bers in the proper turn-on protocol. The 
balance of the staff should be advised 
that the candidate is now considered as 
the key employee to handle computer op­
erations. If any processing is desired , it 
will be the key employee's responsibility 
to turn the computer off and on. 

After the other staff members have 
returned to their tasks, the accountant 
shou ld instruct the candidate In such 
machine util ities as Format and Backup. 
Have blank disks on hand for this lesson. 
During this session make copies of the 
operating system and several application 
programs. To be on the safe side, make 
duplicates to take back to your office. Do 
not attempt to progress beyond Format 
and Backup during the first session. 

When you leave, expect the cand idate, 
their friends and management to try out 
the new computer. Chances are that they 
will destroy the sample system disks 
which you helped prepare during the first 
session . They might even destroy the 
main system disks which were the source 
for the backup. You will probably be glad 
you made safety copies to take with you 
at the end of the first session . 

When you return, the candidate will be 
somewhat sadder, but a lot wiser about 
the limitations of floppy disk computers. 
Hopefully, the myth of the infallible com· 
puter will be debunked . After you have 
established that the equipment is still 

it will require controls over disk storage 
and file managemen t. On the other hand, 
ii the application replaces data, intensive 
manual processing procedures such as 
bi lling, new cont rols on data handl ing and 
balancing must be designed. 

If the application requires historical 
data, design controls for the data conver­
sion portion of next phase duri ng phase 
two. This requires that management de· 
cide which portion of the historical data 
base to convert. To illustrate the problems 
involved, consider automat ion of a gener­
al ledger. If the client expects to see com­
parative financia ls on a monthly and year­
to·date basis, the prior year's monthly 
balances must be obtained and entered 
during system initialization. If a compari­
son to budget is requ ired, budget data 
must also be entered at this lime. If the 
data source does not have the required 
detail, the information must be developed. 
Needless to say, this could requi re a ma· 
jor effort. 

Data conversion Is usually contro lled 
by dividing the material to be entered Into 
small batches, each wi th thei r own control 
totals. It is unreasonable to expect a new, 
untrained operator to enter an enormous 
amount of Information wit hout making 
many errors. Small batch control totals 
help loca lize errors for quick correc­
tion. The techniques designed for file con­
version can be adapted to normal pro­
cessing once the file conversion has been 
completed. 

Fine tune the compu ter environment 
during phase two. Adjust li tt le Irritat ions 
such as desk height, equipment place­
ment, noise and heat. If these are inconve· 
nient during phase two they wil l become 
major problems during phase three. 

By the end of phase two, the accoun­
tant should have formed an opinion as to 
the suitabi lity of the computer operator 

candidate for the task at hand. If the In· 
dividual selected cannot master com· 
puter usage, it is dangerous to continue. A 
new candidate should be selected and 
portions of phases one and two repeated. 
In the event that management is the com­
puter operator, it Is the accountant's duty 
to point out frankly the dangers of cont i­
nu ing. Hopefully, the client can be con· 
vinced to consider another appl ication or 
hire a more suitable computer operator. 

For i llustrative purposes, it is helpful to 
divide micro applicat ions into two groups: 
appl icat ions which direct ly replace 
manual processing procedures, such as 
general ledger and billing ; and appl ica­
tions that have no precise manual analog, 
such as word processing and VisiCa lc. 
The problems associated with direct 
replacement applicat ions are most severe 
during phase three. Run these applica­
t ions in pa rallel with their manual 
equ ivalents to veri fy the accuracy of the 
data processed and the val idity of the 
reports generated. 

Parallel processing is expensive and 
difficult to achieve if the automated 
system does not exactly resemble the 
manual system it replaces. Therefore it is 
often disregarded. Should this be the 
case, make every effort to prove the ac­
curacy of the new system by installing in· 
dependent data controls. For best opera· 
l ion , locate these outside the system and 
balance them to internal system controls 
at frequent intervals. 

Phase three should last until a com· 
plete cycle of the target system has been 
completed successfully. This can be as 
short as a day or as long as a year. To 
hasten the process shorten the cycle with 
backup data. With this techn ique, a week 
could be two days. A month could be two 
weeks and a year could be two months. 
The only limitat ion of this method is the 
time required to develop proof totals verify· 
ing successfu l complet ion of each cycle. 

Phase four can proceed concurrently 
with the other phases. As the system in· 
stallalion progresses, more employees will 
regard the micro as usefu l and non-threat­
ening. They should be encouraged. A 
favorable impression of the micro installa­
tion wil l exped ite phase f ive, the installa­
t ion of other applicat ions. Achievement of 
phase five and cl ient micro proficiency is 
the ultimate goal. 

An open quest ion is, " Should the Ac· 
countant provide software development 
support to h is client?" We have found 
that packaged software does not always. 
meet a cl ient 's precise needs. Possible 
solutions will be the subject of a future 
colu mn.• 
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TRs.ao· MOD Ill "aK 
WITH YOUR CHOIG OF MPI DISK 
DRIVES INSTALLED UP TO LI MEG 
ON LINE STORAGE 

EMMANUEL B. GARCIA. JR. 
& ASSOCIATES 
203 N. WABASH 

CHICAGO. ILLINOIS 6060 1 

PHONE 1312) 782-97SO 
.,.. \ 17 

NOW IN ITS THIRD YEAR OF 
SPECIALIZING IN PRODUCTS 
RELATED TO THE TRS·80* 

• Dealer of quality software and 	hardware­
we sell only the best, proven items. 

• Sponsor of CHICATRUG- monthly learn­
ing sessions for TRS-80 users. 

•Publisher of " CHICATRUG News," month­
ly publicat ion for TRS-80 users. 


• • Send for sample issue • • 

• Author of " Pensionmaker," the revolut ion­

ary defined benefit pension system run­
ning on the TRS-80 Model I where other 
pension actuaries are using mainframes. 

• Repair facili t ies (90-day warranty on new 
equipment and 30 days on used). 

See us in Chicago. 
E B G. & Associates 1s NOT all1 11at ed with Tandy Corporation o r Radio Shack 

'TRS·60 •s • t, adfllmatk of T andv Corpo,11.on 

1181< M(X) Ill wtlh (2) INJfllNAL 4Qfrk 00\lt:S 
f>S N!Oli. EXCTPT WITH (2) INTERNAL 8Cllrk 00\lt:S 
f>S l>80V£ EXCTPT WITH (2) INTERNAL 11()/<l()trk 00"1:S 
f>S N!l::Nf: CTPT WITH (2) INTERNAL 80/ Cll<M:S 
rlS232 INTEr.fACT INSTAUED · KO 
External odd on ()rve Coble 

BST s-<lOtrk S XJ9 B52 s il()/<l()trk 
~1 s-80trk S 42900 892 s-80/80trk 

MCO 111 TRSDOS 1 2 DISl<E TIE 
MCO Ill r~s MANU'I< 
/\ilCD 111 DOsPl.US ·· 

$14% 
o9S 

99QS 

·· reQU<red fa doubteheOd Cl m ecJ drrves 

6 MONTH 
LIMITED 
W~ANTY 

ON PARTS 
AND LABOR 

LEVEL IV PRODUCTS INC. 
32L16l SCHOOLCRAFT 
LIVONIA. MICHIGAN Ll8150 
lo ll tree 800-521-3305 
1n state 313-525-6200 

vrso -moster cord-C 0 D 

80 Microcomputing, December 1981 • 41.-See Listol Advertisers on page 418 

http:Corpo,11.on


News From 
KITCHEN TABLE SOFTWARE, INC. 


However, the KTI spokesperson (you 
know who) pointed out the cost of 100 
Model lls Is about 50 percen t of one IBM 
370/158- even when you include the cost 
of running an extens ion cord to France to 
obtain 240 volt 50 cycle power. 

Tying into Harenet is simple. Load 
a dumb termina l, intell igent termina l 
or other commun icat ion to match your 
IQ, connect the modem to the phone sys­
tem, call Western Union and ask for 
Operator 80. 

When the operator connects you to 
Harenet, one of the fol lowing messages 
will appear: All Ports Busy, Host Not 
Available, Host Down, Circuits Busy, 
Dropped by Host System, or Try Again in 
Five Minutes. You can safely ignore these. 
The KTI spokesperson explained the sig· 
nals are camouflage designed to fool high 
school kids attempting to obtain Illegal 
access to the system. Legitimate users 
can proceed by typing " Bug Off! " and 
their access code. 

by David Busch 

cause they lacked the intell igence to fi ll 
out the Federal Communication Commis· 
sion's free license application . 

To run CB Simulator, enter your Hare­
net user ID number and password and 
type R,CB. The CRT clears, then is com· 
plete ly f illed with requests from other 
users for the correct time. 

In f lipp ing through the CB Simulator 's 
channels, I found several dominated by 10 
year-old kids and found myself wondering 
what sort of person pays $5 an hour to use 
a $2,000 computer as the world's most ex­
pensive CB set. 

Another note on the simulator: Users 
wi th early TLS·8Es (the ones with gener· 
ous radio frequency output) can bypass 
Harenet and still use the CB program. 
Download CB/CMD from Harenet and run 
it. Any personal computer owner or tetevi· 
sion viewer within three miles will receive 
your transmissions with no difficulty. 

A handy item is the Harenet's national 
bu lleti n board, BULLBOARD. As soon as 
KTI implements a way to retrieve these 
notes, th is feature has all the makings of a 
f irst-c lass electronic mail system. 

FEEDBACK allows KTI to tell Harenet 
users what the company thinks of them. 

A variety of games are available to 
Harenet users. There is a fine computer 
version of Bocce Ball and a game called 
High Stakes Hangman where If the com· 
pu ter wins, it destroys the directories on 
your disks. 

I also liked Time-Share Simulator, 
wh ich simulates a session with a large 
time-sharing computer. The user can sim· 
ulate performing tasks on the big Harenet 
system. It 's qu ite realist ic. In fact , KTI 
charges the user an additional $5 an hour 
to play this game. 

Harenet also offers a number of utility 
programs like a very good text editor 
called Binary File Generator (BILGE) and 
EXPLAIN/GMO, wh ich provides logical ex· 
cuses for more than 300 hazardous do· 
mestic si tuations. 

Many more features of Harenet can be 
found in a handy guide to the system titled 
" Handy Guide on How to Use Harenet. " 
This tome is available directly from KTI for 
$27.95 or on the " Manager's Special" 
table at your local computer store at a 
slight ly lower price.• 

Kitchen Table Inc. (KTl) - America's 
leading fict itious supplier of space 

age computer products has launched a 
na t ional computer network called 
Hol lerith 'Asynchronous Realtime Ex­
ecutive Network (Harenet), named after 
the anonymous founder of KTI , Scott 
Nolan Hollerith . 

Harenet works with almost any micro 
wi th an RS·232C interface and 300 baud 
modem. However, some early models of 
KTl 's TLS·8E computer can't be tied to the 
network due to an oversight. The Sri 
Lankan designers of the micro thought 
KTI specified a cereal instead of serial 
interface. 

Harenet was introduced to the industry 
at a press conference attended by one 
reporter. I suspect th is was a case of 
" once burned, twice shy." At the last KTI 
press conference, several journalists suf· 
fered rad iat ion burns when a TLS-8E color 
moni tor converted itself into an X-ray 
machine without warn ing. 

On hand to int roduce Harenet was a KTI 
spokesperson who asked to rema in anon­
ymous. (I t was KTl's pres ident , the reclu· 
sive Holleri th.) 

The host computer for Harenet was a 
massive bank o f 100 TLS-8E Model II com· 
pu ters tied to more than 600 telephone 
lines. I feel this alternat ive to a costly 
IBM main frame is a stroke of genius, al· 
though it operates on the 240 volt 50 cycle 
current used in some European countries 
and only 160 volt 60 cycle is used in the 
United States. 

" Harenet is cheaper­
even including 

the extension cord 
to France. " 

Currently, KTI charges $5 per hour of 
hook-up t ime bil led in increments of a mi· 
crosecond. So lvent users can charge their 
payments on their credit cards. Others 
can pay by the hour by slipping quarters 
into a slot on the front of the TLS-8E. A 
uniformed attendant stops by once a 
month to retrieve the accrued payments. 

Harenet offe rs many programs to 
users. My first choice was CB Simula· 
tor. Computerdom has always att racted 
lots of riff -ra ff originally Involved with 
amateur radio. (If you don't believe me, 
take a look at two popu lar magazines: 73 
Magazine and 80 Microcomputing. See 
the connection?) 

Just as CB radio provided an audience 
for dummies too dimwitted to copy code 
at five words per minute, Harenet 's CB 
simulator brings computerists a similar 
outlet. Th is should be very popular among 
persons barred from the airwaves be· 
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Just 55 hours ago, 5.3 million pounds of thrust from two solid fuel boosters sent the 
Space Shuttle Columbia into orbit. Now, on-board computers performing 325,000 
separate operations every second will help guide the Columbia safely and gracefully 
home to Earth. 
Instant Software's SPACE SHUTTLE puts you in the command pilot's chair of America's 
first reusable space vehicle. And, until commercial space flight becomes a reality, this is 
the closest you'll get to the Ultimate Flight. 

TO ORDER: 
0332R·A11 Model I & Ill Level II 16K $14.95* 

•• 
VISA --lnsbntSottvvare· 

PETERBOROUGH, N.H. 03458 
'Plus sh1pp1ng 

See your local 

Instant Software dealer 


or Call Toll-Free 

1-800-258-5473 


orders only 


In New Hampshire 

1-603-924-7296 


Mon.-Fn. 8:00 am-4.30 pm E.S.T. 


Dealer 1nquioes invited. 



THE EXClUSIVE ORACLE 

by Dennis Kitsz 

" The protected software dilemma 
is becoming more 

and more common." 

Q: A minor Assembly-language problem-I think. Shown is a 
short Basic program to determine how many divisors (2 to given 
integer -1) divide evenly into a given dividend. 

10DEFINT 1- N : K = O 
20 INPUT "" DIVIDEND (UNDER 32768)"";N 
30 FOR I= 2 TO N - 1 : IF NII= INT(Nll) THEN K = K + 1 
40 NEXT I : CLS : PAINT '"K = '";K : GOTO 10 

From this Basic program I developed the Assembly-language 
coding. The divide algorithm comes from Bill Barden's book 
TRS-80 Assembly Language Programming, page 143. 

The Assembly-language works with integers 100 (64), 555 
(022B), 999 (03E7), 1000 (03E8), 3000 (OBBS), but not with 2000 
(0700), nor 4000, 5000, 6000, 10000. 

I have been told that a rounding off error might affect results. 
In the listing the dividend is loaded into HL and the answer is 
held in C. 

Dan Belemecidl 
Jamestown, CA 95327 

A: Dan, I have modified your code to run from Level II Basic pro­
gram level (with a USA call), commented the lines, and added the 
mnemonics. Otherwise, it functions the same as the program 
you sent me in hex notation. Furthermore, I've put the original 
Basic program back-to-back with this one to test it. Readers who 
want to test the routines are reminded not to input a value greater 
than 32767 {which will result in an OV ERROR) or less than 3 
(which will hang up the machine-language routine). 

What results did I receive? Matching ones. Why? Dan didn't 
tell me ii his Basic program produced correct results, nor what 
the incorrect results were, but hand calculation showed that 
some of the results he claimed to be wrong were reported 
correctly. 

Readers may wonder why this question was included if there 
was no problem with the program. First of all, it's an interesting 
program; but more important, it points up a problem most pro­
grammers face. When something isn't working , you have to look 
in the right place. Dan Belemecidi concluded his original pro­
gram with JP 4380H. I don't know what the program at 4380H was 
supposed to do, but I suspect the problem lay with transferring or 
displaying the resu lts. The machine-language program shown 
here could be optimized for time and memory space, but it 
does work. 

lB POKE 16S26,I 1 POKE 16S27,H 1 REii POR DISK DEFUSR9•,H4ABI 
21 INPUT " VALUE TO CHECK FOR DIVISORS"1X 1 REii GET A DIVIDEND 
38 Y • USR(X) : REii FOR DISX Y • USR9(X) 1 USR ROUTINE SETS y 
4' PRINT " NUMBER OF DIVISORS IS' 1 Y : REii PRINT VALUE RET' D 
58 PRINT 'NOW RUNNING BASIC PROGRAM • •• PLEASE STAND BY" 
61 DEFINT I-N : K•B : REii ELIMINATE ROUDING ERRORS IN BASIC 
71 N • X : REM USE SAllF "~LUE OF X AS USED IN BASIC ROUTINE 
81 FOR I • 2 TO N-1 : ~ I I • INT(N/l) THEN K • X + l 
98 NEXT I • PRINT " NUMB F DIVISORS IS"1X : GOTO 21 

Program Lis ting 1. 

I SETUP DIVIDEND, DIVISOR, COUNTER, "1ID SAVE DIVIDEND 
4AH 	 CD7PIA CALL IA7PH 1 BL HAS DIVIDEND VALUE 
4Al3 	 ES PUSH HL r READY TO TRANSPBR DIV'D 
4A84 	 DDEl POP IX 1 TRANSFER TO IND!X REG . 
4Al6 	 111211 LO DE,1112 I lST INTEGER DIVISOR 
4Al9 	 1811 LO C,11 I SET COUNTER TO IERO 

I ACCOllPLISB DIVISION BY SUCCESSIVE SUBTRACTION 
4AIB 	 B7 OR A 1 RESET CARRY FLAG (SBC) 
4UC 	 ED52 SBC HL,DE 1 lST SUCCESSIVE SUBT'N . 
4AH 	 PAlUA JP 11,4Al4 1 DONE IP NEGATIVE RESULT 
4All 	 C31B4A JP 4AIB 1 ELSE SUBTRACT AGAIN 
4Al4 	 19 ADD HL,DE I ADD, RESTORE POSITIVE 

I TBST IF EVEN DIVISION (RESULT IS EXACTLY ZBRO) 
4AlS 3£91 LO A,11 I SET ACCUMULATOR TO ZERO 
4Al7 84 ADD A,H I TEST DIVIDEND HIGH BYTE 
4Al8 C2224A JP NZ,41122 I II' NOT ZERO, TllEN GO 
4AlB 3EH LO A, Bl I ELSE RESTORE A TO ZERO 
4AlD 85 ADD A,L > GET DIVIDEND LOW BYTE 
4AlB C2224A JP NZ,4A22 1 IF NOT ZERO, TllEN GO 

I INCREMENT COUNTER ONLY IF EXACTLY ZERO RESULT 
4A2l 	 BC INC C 1 INCREllENT COUNTER 


1 RESTORE ORIGINAL DIVIDEND, TBST IP PROCESS IS 

I COMPLETE (DIVISOR•DIVIOEND), RRPEAT IP NOT DONE 


4A22 DOES PUSH IX r READY TO TRANSFER BACK 
4A24 El POP BL r ORIG. VALUE AGAIN Ill BL 
4A2S 13 INC DE , GET NEXT DIVISOR READY 
4A26 B7 OR A l RESET CARR~ FLAG (SBC) 
4A27 EDS2 SBC HL,DB I AND BEGIN SUBTRACTION 
4A29 CA324A JP Z,4A32 1 JUMP OUT IP NOT ZERO 
4A2C DOES PUSH IX J READY TO TRANSFER BACK 
4A2E El POP HL J ORIGINAL VALUE IS BACK 
4A2P C39B4A JP 4A9B r DO IT ALL AGAIN 

I TRANSFER COUNTER TO BL, RETORN TO BASIC llI'I11 RESULT 
41132 8691 LO B, 99 1 SET HIGH XPER BYTE TO I 
4A34 CS PUSH BC 1 LOW BYTE HAS THE ANSWER 
4A35 El POP BL 1 TRAN SPER TO BL FOR RET. 
41136 C39AIA JP 9A9All I BACK TO BASIC W/ RESULT 

Program Listing 2. 

0: My problem is protected tapes, such as the Sublog ic FS-1 
Flight Simulator program, which take control over from the 
ROM and then load and execute the main program. My desire 
Is to load these things on my Exatron Stringy-Floppy. 1 am using 
an RSM-2 monitor to look at the machine language, but it 's about 
impossible to tell where the execution point is. I don't know 
enough about machine language to decipher the preloaders, 
either. They might work after I load the machine code from my 
Stringy if I knew the execution point. Do you know where I could 
find some info about the System loading routines? Also, how is it 
that with some programs, if I hit the Reset button the computer 
locks up somewhere and can 't be reset to Basic or anything? My 
Electric Pencil does this, and others. Is this a hardware problem 
or a software quirk? I thought Reset was supposed to reset 
everything and return to the Basic prompt, but it doesn't always 
work. Is there some vector In RAM (reserved RAM) that gets 
changed by the programs? 

Michael A. Czuhajewski 
APO New York 

A: The protected software dilemma is becoming more and 
more common. Software companies are undecided: Some offer 
totally unprotected software and encourage backup copying, 
whereas others lock their software and throw away the key. Sub­
logic"s loader, however, can be broken. First of all you will need to 
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write a Model I leader reader: 

XORA ; DRIVE ZERO 

CALL 0212H ; DRIVE ON 
CALL0296H ; FINO LEADER 
LO HL.7AOOH ; STORE AREA 

LOOP CALL 0235H ; READ A BYTE 
LO (Hl),A ; STORE BYTE 
INCHL ; INC STORAGE 
JP LOOP ; ENDLESS LOOP 

Put an AM radio next to the computer so you can hear when the 
pause In data occurs. That 's the end of the loader. Reset the com· 
puter, and use your monitor to examine locations 7AOO and for­
ward. Print out a copy, and start taking it apart; all the Informa­
tion is there. Here's a hint: The FS-1 program Itself is stored on 
tape with an ever-changing offset value being added to each 
byte. Also, the delay from preloader to program Is Important- so 
important that the program won't even load if your recorder runs 
more than about five percent fast. 

The short routine above will help you crack most tape-based 
preloaders so that you can get them on your Stringy-Floppy. 
You'll still have to do some machine-language footwork, but at 
least you 'll have a leader you can disassemble. For detailed infor­
mation on the System loading routines, refer to my article 
"Through the Ins and Outs of Tape" in The Alternate Source, 1:6 
(now sold as a bound issue including the six issues of Volume 1). 

0: Many days back I installed the upper/lowercase mod 
published in the March 1980 Issue of 80 Mlcrocomputing. Every­
thing went fine, even though I have those high-rise a's. But then 
along comes Scripsit, and It does not work. Scripsit is really the 
only time I have use for lowercase. You mentioned writing to the 
original authors for a modification update, so this I did-twice. 
But alas I have heard nothing. Perhaps other readers have had 
the same luck. Could you furnish the necessary changes that will 
allow upper/lowercase with Scrlpsit? 

Peter Ashley 
Portland, ME 

A: Okay, Peter, get out the soldering iron. You'll need just one 
2102 memory chip (Radio Shack sells them, part #276- 2501), and 
a few bits of wire. Read from the top left on the chip, down, and 
around, and find pins 11 and 12. Bend these upward. Piggyback 
the chip on Z45, 46, 47, 48, 61, 62 or 63- any one of these will do. 
All the pins except 11and12 will be soldered to the chip below. 
Do it very carefully, because there are lots of tiny circuit traces 
runr1ing around that area. If you've done the March 1980 mod, 
you probably already have one of these memory chips soldered 
in place. 

Next turn to Z25 on board the computer. It contains four OR 
gates, the last of which is not used. Remove as much solder as 
you can from pins 11, 12 and 13 (use solder wicking braid, Radio 
Shack #64-2090). Take an Exacto knife and cut pins 12 and 13 free 
from each other and from the ground lead which connects to pin 7. 

Find the circuit trace running from Z60 pin 4 to Z30 pin 13. It 's 
tricky to locate, so use an ohmmeter if you need to. Cut It. (Make 
sure it's not the one that goes from Z60 pin to Z27 pin 13.) Again, 
you probably have done this if you've made any earlier lower­
case mod. 

Connect: Z60 pin 5 to Z25 pin 13, Z30 pin 13 to Z25 pin 12, Z25 
pin 11 to the new memory chip pin 11, and Z60 pin 4 to the new 
memory chip in pin 12. The modification is complete and switch­
less; it should work with Scrlpsit, Electric Pencil or most any 
other lowercase driver routine. 

Q: I've owned a Bally Arcade Home Computer for approximate­
ly four years now, and one week ago I purchased a TRS-80 Model 
I Level I from a friend. A little under two years ago, I bought eight 

4116s to expand my Bally, but learned the Basic with that 
machine ignored anything above 4K, which brings me to the first 
question. 

I've never seen an article on putting in your own 16K chips. Can 
you either tell me how to, or where I can write to f ind out, without 
buying more 4116s (at the time I paid $10 per IC!). 

I don't like Level I Basic and want to have Level II. The problem 
is, I can't see paying Radio Shack to Install It when I can quite 
easily. So where can I purchase Level II ROMs? I've read an arti· 
cle where a man built his own computer using Radio Shack 
ROMs but bought them from an outside source. 

I recall reading about a keybounce problem from time to time. 
But I keep whatever articles I think I'll need and throw away the 
rest - never planning to buy an 80. How do I hardwire in a de­
bounce circuit? 

P.S. How could I put in Level II while keeping Level I? 

Alvin C. Pruitt 
Pasadena 

A: Welcome to the TRS-80, Alvin. Just when I think there aren't 
any more beginners on the Model I, a passel of letters comes in 
the mailbox. So here goes. 

Upgrading to 16K and Level II at the same time is easy. Your 
Level II ROM set might come in several versions. The " old" set 
from Radio Shack used an outboard circuit card and a connector 
cable; the newer set contains only two ICs which fit right Into the 
sockets. As far as I know, Radio Shack is the only source for a 
complete, compatible chip set. There Is a three-chip set built into 
the PMC-80, but Personal Micro Computers sells these only as a 
replacement part, and without the satellite board necessary for 
the TRS-80. LNW Research also offers Level 11 Basic, but as a six­
chip set using 2716 erasable memories. Likewise, it is not im­
mediately compatible with the TRS-80's Innards. (Readers who 
know of other legal sources can forward Information to me, and 
I'll send it along to Alvin.) 

Now let's get started. Find Z3 and Z71 , which are shorting bars 
(shunts) used for selecting ROM and RAM memory. You'll need a 
new set of these, a pair of eight-position DIP switches, or ii you 
just can't wait you can use ordinary staples Inserted in the 
sockets. Tape them down so they don't fall out and short out 
other circuits. 

Your new Z71 should read (from the top): shorted, broken, 
shorted, broken, shorted, broken, broken, broken. All eight bars 
of your new Z3 for the three-chip ROM set should be shorted 
across; for the two-chip ROM set, break the topmost bar. 

Now remove the 4K RAMs; these are socketed and numbered 
Z14- Z20. Save them in aluminum foll and give them to a friend. 
Lift the new 4116 RAMs by the ends and Insert them in the sock· 
ets in the same direction as the ones removed. Press carefully 
but firmly until they are in place, making sure no leads squeeze 
underneath or out the sides of the sockets. The 16K RAM 
upgrade is finished. 

To Insert the two-chip ROM set, merely remove the Level I 
ROMs from their sockets (Z33 and Z34), and replace them with 
the new ones, ROM A in socket Z33 and ROM B in socket Z34. For 
the three-ch ip satelli te board, remove the Level I ROMs, plug In 
the cable to either socket Z33 or Z34 (with the cable arrow to the 
top left), and fasten the satellite board down with double­
face tape. 

Four (or six) wires remain from the satellite board. The yellow 
wire goes to A11 (Z51 pin 6 or Z37 pin 6), the red wire to A 12 (Z51 
pin 10 or Z21 pin 13), the orange wire to A13 (Z21 pin 3), the green 
wire to ROM• (Z74 pin 9). The white and black wires (which you 
may or may not have) go to power: white to + 5V at any IC (say, 
Z25 pin 14) and black to ground pin 7 of the same IC. The Level II 
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upgrade is comp lete. Power on should be MEMORY SIZE? or 
MEM SIZE?, and after pressing Enter, a PRINT MEM will reveal 
15572 (three-chip set) or 15570 (two-chip set). 

Because there were more than 30 " standard" Model I TRS-80's 
made or updated, if you upgrade in two steps, or if you have an 
"A" board (silk-screened 1700069A), you' ll need more help. Refer 
to the TRS-80 Technical Reference Manual (Cat. #26-2103) and to 
my book, The Custom TRS-80. To add Level I and II , turn to " App Ii· 
cations," 80 Microcomputlng, September 1980. 

Finally, unless you are hardware-mad, don't think about a 
hardwired fix for keyboard debounce. The options are a software 
debounce rou t ine such as Radio Shack's KBFIX, or purchase of 
the Hall-effect keyboard upgrade (the " ALPS" keyboard) sold by 
Radio Shack. You can keep it very clean, too, lifting the keycaps 
and cleaning wi th compressed air on a regular basis. 

Q: Help me! Something is wrong with my Mod I, and nobody 
can tell me what it is. I have a 16K keyboard with the Programma 
80 Graf ix board installed, a 32K expansion interface, one 40-track 
Vis ta V-80 disk drive, an Epson MX-80 printer, RS-232 card and 
modem, a voice synthesizer and a Vox-Box. The cable between 
my keyboard and expansion interface was homemade and Is two 
feet long. (I thought I might as well tell you everything - just In 
case). These are my problems: 

• Frequent crashing, mostly Basic programs. I have almost no 
problem with machine-language programs, except gett ing them 
to load, as I wi ll explain. 

• False Syntax, Undefined Line Number and Next Without For 
errors are very popular. Listing the offending line number will 

AMAZING PROGRAM SPEEDS UP BASIC 
Your time is valuable. so why waste It on slow-running 

BASIC · programs? PROFSOFT's "FASTER" will analyse those 
programs while they run, then ahow you a simple change 
(usually one n.ew line) that can reduce run-limes b y up to 50 % • 

Accounting systems. financial models. e ngineering and 
scientific programs alJ run faster ; so do games. Large. complex 
programs Improve the most . and "FASTER" is easy to use. 

nus ISN'T A COMPILER! Your BASIC programs remain read­
able and can be changed later on. While your programs run. 
"FASTER" counts how often each "variable" ls used . then shows 
you the correct sequence for these variables. Afterwards . the 
computer Unds them sooner, so your programs ru n faster. 

Does it realJy work? Yes! Personal Comp uting said ao In their 
May. 1981 i&&ue (p. 116); we've received ma ny letters from custo­
mers who've gotten 20-50,-. improvements; and we will make 
you this offer: 

Order "FASTER" now. Try it on your bread-and-butter pro­
grams. U you don 't get an overalJ run-time reduction of at least 
20%. return it within 30 days for a prompt a nd cheerful refund. 

"FASTER" costs only $29.95 and runs on TRS-80 Models I and 
Ill . l 6-4.8K. tape or disk. 

CALL NOW TOLL-FREE FOB OBDEBS ONLY: 
(800) 824-7888, Oper. 422 

Calli: (800) 852-7777, Oper. 422 
.llulul/Bawall: (800) 824-7919, Oper. 422 

For technical information, write or call us directly: 

P.B. 839 I No. Hollywood. Ca. 91603 I (213) 76'-3131 

Ch.ck. M/ C . VISA ok. Add S2.00 lor COD. 6% &alea lax lo California . and S.S.00 lor 
lhlpment o utside North Amer ica. 
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mostly reveal a perfectly good line, but every so often the line will 
be screwed up. 

• Things worsen drastically when a device such as the voice 
synthesizer or Vox-Box are hooked up and on, although the prob­
lems are not eliminated when these are removed. A Basic pro­
gram will run for no longer than 10 seconds without crashing. 

• Here's another sequence: 
A. 	 Power up. MEM = 48338, correct. 
B. 	 Execute DOS, run a program, Reset with Break. 

MEM = 15627. 
C. 	 Reset again. MEM =15879. 
D. 	 Reset again. MEM = 16224. 
E. 	 Reset again. MEM =15424. 
F. 	 Reset again. MEM = 18687. 
G. 	 Reset again. Only "R/S L2 BA" appears, and the Initial· 

ization doesn't fin ish. 
• I can still PEEK and POKE into the memory it says I don't 

have. It I were to try to execute a program in DOS that loads into 
the top 32K after one of the unnatural memory sizes, I wou ld get a 
Tried to Load Read Only Memory DOS error. What does the pro­
gram loader do that POKE or LD doesn't? The only way I can 
regain control over the computer is by a power-down. 

I've done all the test ing I could, and I've run memory 
tests-and this is what happened. I ran one test and all memory 
was fine. I ran it again and found a bad byte in my top 16K. I ran 
the test again and found another bad byte before the old one. 
When the test ran over the byte with the old error it checked out 
fine. I then removed my top 16K hoping that I would have 16K less 
memory with no problems. I was wrong-everything was 
the same. 

I have three different types of RAMs, 400 nS, 200 nS, and 150 
nS. I have been to ld that this causes no problems at the normal 
TRS-80 clock speed. Before my problems started I was using my 
system for months without any difficulties. I have also cleaned 
my contacts. 

To me this sounds like a memory problem, but I'm convinced 
that it 's not the memory itself but something controlling it . I have 
the new models of the keyboard and the expansion interface. 
Could it be a problem wi th the bus in the expansion interface that 
makes the who le system susceptible to noise? 

Michael Robin 
New York City 

A: You 've got the universal weary system blues. With a fully ex­
panded Model I, problems are almost inevitable. I've not had a 
chance to look inside the Vox-Box, but the mailbox has been 
filled with letters tel ling me that problems started when the Vox­
Box was attached. But there are other things. The Programma 
board increases the noise inside the keyboard unit dramatically, 
and its method of attaching (pressure fitting on top of existing 
ICs) is suspect. If you 're in love wi th the Programma board, then 
light ly solder its connections in place; otherwise, take the 
headers off one by one and clean them thoroughly with contact 
cleaner, or remove the board entirely. That will get you started 
toward eliminating those program crashes. 

Next, shorten the cable to the expansion box. This cable is a 
distinct source of electronic noise to start with , and the cable 
provided with the TRS-80 is shielded to help cut down that noise. 
If you must have a long cable, contact a supplier of Belden cable 
and invest in the shielded type, or at the very least obtain 
Spectra-Twist communication style multiconductor cable (sold 
by such surplus out lets as BNF Enterprises and Poly Paks). 

The Vox-Box would probably work better connected directly to 
the keyboard unit. Exatron and Alpha Products both sell cables 
with several connectors; place one of these between your cable 
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and the expansion interface, and connect the Vox-Box there. 
The above suggestions take care of potential system noise 

first. But your analysis of the symptoms Is probably correct : The 
memory crashing problems are likely re lated to insufficient ac­
cess time to the memories themselves. This has very little to do 
with the memory speed and a lot to do with total propagation 
time along the length of the system. When your DOS discovers 
any block of memory which does not report back the same in for· 
mat ion it was just given, it assumes that it is trying to load a pro· 
gram into ROM; hence the message you received . POKE/PEEK 
programs seem to work because you probably haven't encoun· 
tered the random memory select problems the fast , constant 
DOS writing process does. And most machine-language pro· 
grams will work if they don 't depend heavily on writing to high 
memory; reading is lots easier. 

Since Basic keeps its operating parameters (the " Basic 
stack") in high memory, it is constan t ly writing into it informat ion 
about the line being processed, error conditions, subroutine 
returns, and For . . . Next loops. Any change while the program is 
running will look like an error to Basic, and so perfectly good 
lines will be presented as incorrect. 

There is a solution that has worked in virtually every case. The 
change is something I've published before, but is such a lifesaver 
I'l l mention it again. Open the keyboard unit and find Z69. Locate 
the circuit trace running from pin 5 (it runs back underneath Z69). 
Cut that trace. Jumper pins 10 and 12 of Z69 with a short piece of 
wire. That modification will advance the memory select circuitry 
enough to take care of aging memory or buf fer circuits and make 
that memory reliable again. 

Q ; My computer hangs up during disk access. I use LOOS. I 
tried Shift/Break to restart the drive, but it doesn't work. I also 
contacted the manufacturer and they said I must have a problem 
with my system. Help! 

Over 20 Readers 
Everywhere, U.S.A. 

A: Shift/Break is supposed to work, but there is a partial hard· 
ware solution. The disk drives are held in an "on" condition by a 
capacitor which can suffer from aging, especially in the earl ier 
expansion interfaces. Replacing this capacitor with a larger 
value will not only overcome the aging, but also keep the disk 
drive on longer and avoid the " silent death" problem that 
Shift/Break was meant to overcome, but doesn't always seem to. 

In the expansion interface, find C48 (C62 in the newer expan­
sion boxes and C12 in the LNW expansion). This Is current ly a 
33mF electrolytic capacitor. Obtain a 47 or 68 mF, 16-volt, bead 
tantalum elect rolytic capaci tor. These are expensive (respective· 
ly $3.73 and $4.72 each from Digi-Key, Hiway 32 South, P.O. Box 
877, Thief River F al Is, MN 56701-part numbers P2042 or P2043), 
but will wear well in the system. Note the polarity of the capacitor 
already in the expansion box and insert the new capacitor in the 
same direction. Your prob lems should be solved. 

Desperate? Address your questions about TRS·80 Model I 
(Including LNW-80, Its System Expansion, and PMC·80), and 
TRS-80 Color Computer to Dennis Kltsz, Roxbury, Vermont 
05669. By the way, I cannot usually answer questions about 
speci fic commercial software or hardware unless It comes 
under the category of " standard" (e.g., Electric Pencil, 
NEW DOS, Editor/Assembler, St ringy-Floppy, etc.) Please con­
tact the manufacturers.• 

Everything you need to know to get started 
programming your own computer. Nine brand-new 
books, each jam-packed with easy-to-understand Info 
tor beginners, laymen , novices, general consumers 
who want to know how to make a computer work for 
them. Good for advanced novices and programmers 
too. These handy manuals, guides and program 
sourcebooks are crammed with hundreds of lips, 
tricks, secrets, insights, shortcuts and techniques, 
plus hundreds of tested , ready-to-run programs. 

Color & Pocket 
TRS-80 Color Computer. TRS-80 Pocket Computer. 
Sharp PC·1211 Pocket Computer. Three of the most· 
popular computers for beginners. Among our 9 freshly· 
written books are scores of programs, lips, tricks and 
learn -by-doing instructions for beginners. 

BASI C - language 
BASIC Made Easy, easiest way yet to learn the 
worlds mos t popul a r com pute r lan g u age , 
140 pages. $8.95 
Un iversal BASIC Cod ing Form, p rogramm ing 
worksheets make writ in g software a breeze, 
40-sheet pad. $2.95 

Pocket Computer 
50 Programs in BASIC for the Home, School & Of· 
l ice - 2nd Edition, useful plug- in-and-run sof tware, 
for the Poc ket Computer , 96 pages. $9.95 
50 MORE Programs in BASIC for the Home, School & 
Ollice, sourcebook o f tested ready-to-run software, 
for the Pocket Com puter. 96 pages. $9.95 
101 Pocket Computer Programming Tips & Tricks, 
secrets. shortcu ts, techn iques from a master pro­
grammer, 128 pages. $7.95 
Murder In The Mans ion and Other Computer Adven· 
lures - 2nd Edition , m urde r myste ry , spac e. 
adventures. Io a d s o f fun . 24 p rograms , 
96 pages. $6.95 
Pocket Computer Programming Made Easy, new fast · 
and-easy way to make the wor ld's smal lest computer 
work for you. 140 pages $8.95 
Po c k e t · BASIC Co ding Form , programm i ng 
worksheets make writ ing pocket computer so ftware 
easy and fun, 40-shee t pad. $2.95 

Color Comp ut er 
101 Color Computer Programming Tips & Tricks, 
learn-by·doing ins truct ions, techn iques, short cuts. 
insights. 12 8pages. $7.95 
55 Color Computer Programs for the Home, School & 
Office, prac ti cal ready-to·run so ftware w ith graphics, 
96 pages. $9.95 
55 MORE Color Computer Programs for the Home, 
School & Office, sourcebook of usefu l plug-In-and­
run software wit h graph ics, 96 pages $9.95 

Order direct from this ad. Send check or money order. 
Include $1 shipping for each item ordered. Or write 
for our free catalog. Mail orders to: 

ARCsoft Publishers 

Post Office Box 132 L 

Woodsboro, Maryland 21798 
telephon e (301 ) 663-4444 

J 
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YES, I want December LOAD-80 

I 

O Check/Money Order ($9.95 plus $1.00 ea. p&h)O MasterCard 0 VISA 0 Am.Ex. 

Tired of typing in all 

your programs? 


and money! 

~( C• -•) J 
80LOA 

ALL THE 
MAJOR PROGRAM 

LISTINGS FROM 
80 MICROCOMPUTING 

ON CASSETTE 
EACH MONTH 

$9.95 
p1us $1.00 ea. postage & handling 

Save t•1ne 

SAVE HOURS Of 
NG&. AG AV TION 

City: ------------------- State:____ Zip:_______ 

Signature: ____________ Card# ________Exp. Date: _____ _ 

LOAD·80 is manufactured by Instant Software, a division of WAYNE GREEN INC., 80 Pine Street, Petert>orougl'I. NH 03458. There Is no warranty 
expressed or Impl ied that LOAD.SO will do anything other than save you typing. 

" Frankly, after hundreds of hours of frustration, I 
seldom ever try to keyboard a published program. 
Inevitably, I mess it up when I keyboard it. Who needs the 
aggravation? 

"This is why I started a new series of cassettes called 
LOAD·80. Each cassette will have program dumps of the 
listings in an issue of 80 Microcomputing. These listings 
are direct from the authors and tested by the 80 
Microcomputing staff. All but the very short program 
list ings will be on the LOAD·80 cassettes. Thus, you will be 
able to save hours of inputting programs and even more of 

debugging your k::zd errors ."~ 

Wayne Green ~ 
Publisher, 80 Mlcrocompullng (J 

The LOAD-80 cassette is simply the program listings 
that appear in the articles in 80 Microcomputing. lt was 
created to save you the time involved In typing the listings 
yourself. Successful loading of the programs depends on 
reading the documentation in the articles. If you have your 
current magazine at hand when you load the cassette, you 
should have no difficulty. If you stlll have problems, please 
return the tape for replacement. 

LOAD·80 began with the April 1981 issue. To order back 
issues, look for the back issue advertisement In this 
magazine or ask your local dealer. 

To order LOAD-80, fill In the attached card and we will 
send you your LOAD·80 cassette for the major programs In 
this issue. If the card is missing, fill In the coupon below (a 
photocopy is acceptable) and mail to: LOAD-80, 80 Pine 
Street, Peterborough, NH 03458. 

12181, 
I 

I 

I 

I 

I 

I 




SOFT BITS 
a basic/assembly column 


by Roger Fuller 

This column is dedicated to those who 
have read the books but still can­

not write assembly or machine language 
programs. 

Before I got a TRS-80 my only contact 
with a computer was in my college Fortran 
class. I bought my computer to individu· 
alize a math class for low ability students. 
Since there was little software in this area 
I was forced to write some myself. But 
somehow the initial thrust was diverted 
from teaching with to teaching about 
computers. I slowly replaced my remedial 
classes with computer math classes. 
Here I applied the skills developed in 
teaching the low ability student to teach· 
ing the beginning computer programmer. 

At first I tried the classical methods 
with which I was taught . They did not work 
as well as I wished so I tried other tech· 
niques. I settled on a combination of inter· 
active lecture-demonstration and labora· 
tory assignment. My approach was to 
develop problem solving skills by teach· 
ing Basic programming as a craft rather 
than as a language. This is much slower 
but gives the student a firm foundation in 
"right thinking." I found no cases of foun­
dation collapse as sometimes occur when 
a student just stores knowledge with no 
skill in using it. 

I teach a machine language class for 
the Dallas TRS-80 Users Group. Over the 
years the many people in it have given me 
a great deal of insight in the problems of 
learning machine and assembly program­
ming. The most common refrain has been, 
"I have read all the books but I still can 't 
do anything." The reason is lack of " right 
thinking " and proper equipment. In this 
column I will attempt to correct these 
problems. 

If you already know Basic you may have 
problems learn ing assembly and machine 
language. Trying to relate assembly and 
machine language to Basic causes confu· 
sion. Compounding this problem is the 
dist inct ion between machine language 
and assembly language. The crush ing 
blow is the absence of an equivalent to 
the command mo9e in Basic. 

To understand complex ideas you must 
reduce them to simple ideas or compare 
them to known concepts and principles. 

This holds true even for a genius. The 
following analogies could be a Rosetta 
Stone for you: 

• Basic keywords are to a Basic pro· 
gram what machine language instruction 
bytes are to a block of memory. 

•Basic line numbers are to a Basic 
program what memory addresses are to a 
machine language program. 

These analogies are imperfect. But you 
must understand the above to achieve 
" right thinking." You can conclude from 
the above that a machine language pro­
gram is a block of memory and machine 
language is memory byte oriented. To 
drive home this point, let's Investigate the 
TRS-80's memory. Although we know our 

"This is slower 

but provides 


a firm foundation. " 


programs are stored in memory, not every· 
one is sure of where or how. Basie's PEEK 
function lets you examine memory con· 
tents. Type this into your computer and 
run it: 

10 AOORESS = 0 

20 PRINT PEEK (ADDRESS) 


What did you see on the screen? That 
number represents the contents of the 
first memory location. Let us improve on 
the program to examine the first 10 ad· 
dresses. 

10 FOR ADDRESS= 0 to 10 
20 PRINT PEEK (ADDRESS); 
JO NEXT 

How many numbers are displayed on 
the screen? We used a loop to count from 
0 through 10, for a total of eleven. Always 
be careful in determining counts because 
a mistake can be disastrous. 

Not ice that this program displays only 
numbers on the screen. Use the next pro­
gram to make a more thorough investiga· 
l ion. What conclusions can you draw from 
what you saw? I am most Interested in the 

lowest and highest numbers you found. 
Are these the only possible values for 
lowest and highest? Why were there no 
big numbers or negative ones? 

10 ADDRESS = O 
20 BYTE = PEEK (ADDRESSJ 
JO LOW = BYTE 
40 HIGH = BYTE 
50 FOR ADDRESS= 1 to 12288 
60 BYTE= PEEK (ADDRESS) 
70 IF BYTE<LOW THEN LOW = BYTE 
80 IF BYTE>HIGH THEN HIGH = BYTE 
90 PRINT BYTE; 
100 NEXT ADDRESS : PRINT 
110 PRINT " LOW= ";LOW 
120 PRINT " HIGH = '";HIGH 

The answers lie in the very nature of the 
TRS-80's RAM chips. We use numbers 
easily, but have you every stopped to think 
what they truly are? A number is an idea 
we understand best when count ing. But 
just as a picture of a person is not the per­
son, a symbol for a number is not the num­
ber itself. We know both the Roman nu­
meral V and the Arabic numeral 5 repre· 
sent the number five, and so the numerals 
on the screen represent only the contents 
of the appropriate memory location. If 
numbers represent only the contents of a 
memory location, just what are the con· 
tents? They are patterns of electrical 
charges. 

Numbers are an easy way of describing 
these patterns. These numbers are why 
your computer Is called a digital comput ­
er. But the patterns are made up of 
charges. To diagram these patterns we 
need only two symbols: a symbol for 
charge present and a symbol for charge 
not present. By tradition the symbols 
chosen for this job are 1 and 0 respectively. 

Let's use some paper and pencil to 
make a short experiment. Write all the 
possible combinations of four 1 'sand O's. 
(You should find sixteen different arrange· 
ments.) Now, suppose you had five boxes 
instead of four. Is there a way of determin· 
Ing the correct number of patterns without 
trial and error? There is. Consider that the 
fifth box could contain a O followed by the 
sixteen arrangements in the other four, or 
a 1 followed by sixteen arrangements in 
the other four. This makes 32 possible ar· 
rangements of 1 's and O's In five boxes. 
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7 6 5 4 

POSITION= 7 6 5 

VALUE= 128 64 32 

Six boxes would produce a 1 with 32 
arrangements and a 0 with 32 arrange­
ments or a total of 64 arrangements. What 
would be the number of arrangements in 
eight boxes? 

The resulting number of arrangements 
in eight boxes almost matches the high­
est number you found by PEEKing into the 
memory addresses of your machine. Can 
you explain the difference? Remember 3? 
lf we count the lowest number found and 
all the others, the total is a perfect match. 

But which of those 256 patterns 
matches which of those 256 numbers? 
The eight boxes in your experiment match 
the eight bits in a byte. " Bit" is a word 
coined from the f irst letter of "binary" and 
the last two letters of "digit." " Byte" 
describes eight bits just as dozen de­
scribes 12 of something. Each of those 
boxes in your experiment could represent 
a bit's position in a byte. We could put the 
boxes in order by numbering them. But 
should we number left to right or right 
to left ? 

If the first digit of a number is 3, can you 
pronounce the number without knowing 
the other digits? No, since the number 
could be " three something " or " thirty 
something." We must examine a number 
from right to left in order to read it. This 
idea provides us with the location to begin 
numbering bits. But shall we start with 
one or with zero? This question is funda­
mental to any counting done with a 
computer. 

Let 's discover whether we start count­
ing with a zero or one. Place a few coins 
before you. Now count them. Easy, isn't 
it? Remove all except the last coin and 
then do your counting. Now remove the 
last coin and count. You could count the 
coins even when none remained. That is 
because you started counting at zero, not 
one. The boxes, therefore, shall be num­
bered right to left starting at zero. 

3 2 1 0 

Fig. 1. 

4 3 2 0 

16 8 4 2 1 

Fig. 2. 

Look at the diagram in Fig. 1 and burn it 
into your mind's eye. How many boxes are 
there? Don 't forget box 0. You should have 
answered "eight." With the boxes num­
bered correctly, we could place ones and 
zeroes in them to make 256 different 
patterns. 

A confusing practice in the computer 
field is calling bit positions bits. Which is 
meant is not always clear to the inexper­
ienced. This problem is compounded by 
the close relationship of bit (binary digit) 
and bit position. Draw a byte box (eigh t bit 
positions) and number each position, and 
we will clear th ings up a bit. 

Look at the byte box you have drawn 
and tell how many bits (binary digits) are 
in it. The answer, of course, is none 
because you must actually write a 1 or a 0 
to have a digit in each position. So in your 
byte box you could have 1, O or nothing in 
each bit position. A RAM chip is a collec­
tion of electronic byte boxes in which 
each bit location is either charged or not 
charged with voltage. Since each locat ion 
is either charged or not charged (repre­

oei00 ORG 
4050 2Al640 00110 SWITCH LO 

4060 ED4B6040 00120 LO 
4064 ED4316 40 00130 LO 
4068 226040 00140 LO 
4068 C9 00150 RET 

00160 
406 C C3 00170 KEYCHK DEPB 
4060 6C40 00180 DEPW 
406P FE20 00190 CP 
40 71 00 00200 RET 
4072 FE0D 00210 CP 
4074 CB 00220 RET 
407 5 FE08 00280 CP 
4077 cs 00240 RET 
4078 FEOl 00250 CP 
407 A ca 00260 RET 
407B AF 00270 XOR 
407C C9 00280 RET 
0000 00290 BND 
00000 TOTAL ERRORS 

Program Listing 

sented by 1 or 0) it is not poss Ible to repre­
sent nothing in a bit location. For this rea­
son, bit and bit position are inseparable 
when discussing a computer's memory. A 
bit then can describe a binary digit {value 
1 or 0) or a particular position in a byte 
such as bit 7 or both. 

Still unanswered is which of those 256 
bit patterns represent which of those 256 
numbers. This requires a short review of 
our decimal numeration system. Numera­
tion refers to how we use numerals to 
represent numbers. Numerals are sym­
bols whereas numbers are ideas universal 
in concept and abstract in essence. Dif­
ferent numerals (the Roman numeral V 
and the Arabic numeral 5) can represent 
the same number. 

The decimal numeration system uses 
our familiar numerals O through 9 to repre­
sent the numbers zero through nine. 
Numbers larger than nine may be repre­
sented by the ingen ious place value de­
vice. Each position in a decimal numerat­
ed number is a power of ten . For th is 
reason the decimal system is called a 
base ten system. The first place is the 
units place, or 10 to the 0 power. The sec· 
ond place is the tens place, or 10 to the 
first power, and so on. 

By placing the correct numeral in the 
correct position, we can represent any 
number. The binary or base 2 system uses 
the same concept of place value. 

Another byte box labeled with the 
powers of 2 and their values is shown in 
Fig. 2. As you can see, each bit (binary 
digit) can stand for the value of the ap­
propriate power of 2. If all eight bits were 
zeroes, the total value of the byte wou ld be 
zero. If all bits except bit seven were 
zeroes, the value would be 128. \I all bits 
except bit 0 were zeroes, the value would 
be 1. What would the value of the byte be ii 
all bits were ones? This answers the 

405DH 
HL , ( 4016H ) ;GET KEYBORD DRIVER 

; ADDRESS 
BC, (KEYCHK+l) ;LOAD KEYCHK ADDRESS 
( 4016 H) ,BC ; EXCHANGE 
(KEYCHK+l) , HL ; EXCHANGE 

;RETURN TO BASIC 

0CDH ;PIRST BYTE OF CALL 
KEYCHK ;ADDRESS OF CALL 

NC 
;PRINTABLE ASCII? 

; IF SO RETURN 
13 ;CARRAlGE RETURN 
i ;IF SO RETURN 
8 ;BACK ARROW? 

; IF SO RETURN 
; BREAK KEY? 
;IF SO RETURN 

A ;NULLIFY KEYSTROKE 
;RESUME KEYSCAN 
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"which pattern matches which number" 
mystery. I suggest you construct a chart 
showing the bit patterns and decimal 
values of numbers 0 through 15. 

The above exercise Is but a nibble on 
the next idea. Four bits are a nibble. Two 
nibbles make a byte, so we can represent 
our byte box as two nibble boxes. This 
new system is based on nibbles and has 
some new numerals or digits added to the 
usual 0 through 9. Recall that a nibble (tour 
bits) can represent the decimal numbers O 
through 15, or a total of 16 numbers. We 
need more numerals or symbols tor the 
extra six numbers in this system. The 
decimal number 10 is two numerals long 
and uses place value. We cannot use one 
place value system inside of another 
place value system. We will use the first 
six letters of the alphabet: A,B,C,O,E,F. 

This new system of six more than our 
normal ten digits is called hexadecimal. It 
is a base 16, or nibble-based numeration 
system. Remember, numbers will be the 
same whether represented in binary, deci· 
mal or hexadecimal notation. For example: 

BINARY DECIMAL HEXADECIMAL 
1011 = 11 B 

I have labeled each column to identity 
which number system I used, but there are 
other ways to designate which base a nu­
meration system uses. One way is to write 
the base as a subscript after the number: 
1011 2 =1,0 =B,. . We shall use one­
letter suffixes such as: 1011 B = 11 =OBH 

Equipment 

I highly recommend the follow ing 
equipment: TASMON from the Alternate 
Source and Microsoft Basic Decoded & 
Other Mysteries by IJG Computer Ser­
vices. I expect everyone who is serious 
about learning machine and assembly 
language to have them or their equiva­
lents. This concludes the first installment 
of "right th inking." In future columns I will 
expand on these and other concepts. 

The listing is a short program of the 
type this column will be presenting. If you 
have written a machine code routine of 80 
or less bytes I encourage you to submit it 
to me care of this magazine. Please en· 
close a signed release making It public do· 
main software with no restrictions, for I 
will not knowingly publish anyone's copy­
righted code. 

The code works in Level II or Model Ill 
Basic whether DOS or not. The purpose is 
to disable those keys which will mess 
up your Input statements, such as the 
Clear key and shifted back arrow. Call· 
ing this subroutine enables or disables 
lhe keys.• 

.., BOUGHT IT" 
"My biggest loss 
of programming 
time using 
Snappware's 
EXTENDED BASIC 
is spent 
inserting 
my diskette." 
SCOTTADAMS - PRES. OF ADVENTURE /NTL. 
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f0APPLICATt2!! 

"Amaze your friends 

with your talen t 
for obscurity." 

jollymerry merryholly 
hollyberry happyiolly 
jollyberry iollyielly 
belfymerry jellybelly 
hollyheppy jorryhoppy 
jollyMolly hollymoppy 
marryJerry Barrymerry 
merry Harry Jarryhappy 
hoppyBarry happyboppy 
heppyJarry boppyjolly 
boppyheppy jollymerry 
berryjorry merry merry 
jorryjol/y merry merry 
moppyjelfy merryChris 
Mollymerry ammerryasa 
Jerryjol/y Chrfsmerry 
bellyboppy asMERRYCHR 

YSANTHEMUM 

"The Computer's First Christmas Card," 
by Edwin Morgan. From Since Feeling is 

First, James Mecklenburger and Garry 
Simmons, eds. New York: Scott Foresman 
& Co., 1971 . Reprinted by permission. 

What? You forgot to order your per­
sonalized greeting cards for the 

holidays? And it's already December, and 
the Postal Service Is clamoring for you to 
mail them right now! Well , you've got a 
computer. And chances are, you've been 
looking for the opportunity to tell your oc· 
casional friends, distant relatives, and 
former classmates about it, right? So 
here's your chance ... the Holiday Junk 
Mail Poetry Generating System­
HJMPGS! It writes poems just like 
HJMPGS is pronounced. 

Flexible vocabulary can expand to over 
2,000 words on a 48K system. Virtually 
every poem is unique, and the program fol· 
lows such minimal rules of syntax that it 
sounds poetic even if it means absolutely 
nothing. Amaze your friends with your 
talent for obscurity. And if you thought 
Interlude was entertaining, include an 
" adult" vocabulary-your TRS-80 will em· 
barrass you with its frank but disinter· 
ested results. 

Originally this program was called 
" Rando's Poetic License" and was run in 
reduced form on a 4K Level II machine. It 
was Included as part of a multimediaf 
dance presentation called Festive Occa-

Program Listing. Rando 's Poetic License 

10 CLS:REM **************************************************** 
20 REM * RANDO'S POETIC LICENSE was first presented in a 
30 REM * different form at the Washington Project for the 
40 REM* Arts, Washington, D.C., in late October, 1978. 
S0 REM * It was part of a multimedia/dance performance with 
60 REM * David Gunn, Dennis Kitsz, and Michele Pecora . 
79 REM *************************************************** 
80 REM 
90 DIMK$(SB) ,L$(S0) ,M$(80 ) ,N$(60) ,0$(60) ,Q$(40) ,R$(40) ,U$(49 ) 
100 X•l : REM * The ARTICLE group is read into memory below : 
110 READK$(X) :IFK$(X) a"KKKKKK"THEN12BELSEX=X+l:GOT011B 
120 Kl•X-l:X•l : REM * The ADJECTIVE group is read into memory: 
130 READL$(X):IFL$(X)="LLLLLL"TBEN140ELSEX=X+l:GOT0130 
140 Ll=X-l:X~l : REM * The NOUN group is read into memory : 
1S0 READM$(X):IFM$(X)c"MMMMMM"THEN160ELSEX=X+l:GOT01S0 
160 Ml =X-l:X=l : REM * The ADVERB group is read into memory: 
170 READN$(X):IFN$(X)="NNNNNN"THEN180ELSEX=X+l:GOT0170 
180 Nl•X-l:X•l : REM * The VERB group is read into memory: 
190 READO$(X) :IF0$(X)="OOOOOO"THEN200ELSEX=X+l :GOT0190 
200 Ol=X-l:X=l : REM * The CONJUNCTION group is read to memory: 
210 READQ$(X):IFQ$(X)="QQQQQQ"THEN22BELSEX=X+l:GOT0210 
220 Ql=X-l:X=l : REM * The PREPOSITION group is read to memory: 
230 READR$(X):IFR$(X)="RRRRRR"THEN240ELSEX=X+l : GOT0230 
240 Rl=X-l:X=l : REM * The EJACULATION group is read to memory: 
2S0 READU$(X):IFU$(X)="UUUUUU"THEN260ELSEX=X+l:GOT02SB 
260 Ul=X-1 : REM * Start-up message display and variable setup 
270 CLS:PRINTCHR$(23):PRINT:PRINT:PRINT:PRINT:PRINT:PRINT: 

PRINT"RANDO'S POETIC LICENSE":PRINT : PRINT"BY":PRINT : PRINT 
"DENNIS BATBORY KITSZ" 

280 FORAA=lT01000:NEXT:CLS:J=l:Z=l:LL=6:PRINTCHR$(23) :GOT01150 
290 QcRND(8):0NQGOT0300,3S0,440,620,790,87B,920,970 
300 K=RND(Kl) :PRINT" "K$(K);:GOSUB1180:GOT034B: REM ARTICLES 
310 REM *** ARTICLE LIST BEGINS HERE. ENDKEY = KKKKKK *** 
320 DATAits,the,which,my,that,the,this,the,what,a,any,some,a 
330 DATAKKKKKK 
340 BBcRND(3) :0NBBGOT03S0, 3S 0,440 : REM Adjective/noun select 
3S0 L=RND(Ll) :PRINT" "L$(L) 1 :GOSUB1180:GOT0441l : REM ADJECTIVES 
360 REM *** ADJECTIVE LIST BEGINS HERE. ENDKEY = LLLLLL *** 
370 DATAmerry,joyous,happy,freezing,bright,cheerful,peaceful 
380 DATAmerry,jolly,snappy,crystal clear,snowy,white,musical 
390 DATAsmiling,laughing,squealing,loving,lively,sweet,nifty 
400 DATAfine,warm,thrilling,grand,special,enlightened,fulsome 
410 DATAdreamy,overwhelming,inspiring,beautiful,remarkable 
420 DATAersatz,shiny,sparkling,inebriated,dreamy 
430 DATALLLLLL 
440 M=RND(Ml) :PRINT" "M$(M);:GOSUB118B:GOTOS6B : REM NOUNS 
4SB REM *** NOUN LIST BEGINS HERE. ENDKEY = MMMMMM *** 
460 DATASanta,snow,Christmas,holiday,cheer,gift,song,new year
470 DATAlove,Saint Nick,reindeer,chimney,tree,punch,happiness 
480 DATAChristmas,day,Santa Claus,family,toy,carol,paradise 
490 DATArosebud,evergreen,decoration,light,star,winter,cold 
S00 DATAwarmth,magic,box,memory,fireplace,day,home,Grandma 
Sl0 DATAYuletide,choir,Eskimo,Jack Frost,red nose,nippinq,rum 
S20 DATAhot toddy,chestnut,elves,north pole,whiskers,whisky 
S3B DATAsugarplum,Schmaltzmas,snowball,snowman,stocking,present 
540 DATAwreath,candy,pumpkin,dinner,happiness,midnight,log 
sse DATAMMMMMM 
S60 ZcZ+l:IFZ=6GOT01120 : REM Check if time for suspsn. points 
S7B B=RND(SB):IFB>20ANDB <47GOT01B20 : REM Punctuation eval. 
SBB IFB>47ANDJ=2PRINT". ":J~l:GOT0970 : REH Time for period? 
S90 IFB> 47ANDJ=lGOT0600 : REM Sentence syntax branching sub. 

Program Listing continues 
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sions for Dance, performed by composer 
David Gunn, dancer Michele Pecora and 
myself at the Washington (D.C.) Project for 
the Arts. In 1978 the TRS-80 was a relative 
newcomer, and Its use together with 
dance, live and recorded instrumental 
sound, live wh ispered and amplified 
speech , and audience participation 
caused comment and confusion. The au· 
dlence was called upon to select the 
vocabulary and to respond to video 
screens and loudspeakers scattered 
through the seats during the performance. 
Audience sound was fed back through an 
amplification system, mixed with instru· 
mental and electronic sound, and mated 
with the poetry generated from the audi· 
ence's vocabulary (en tered during in· 
termission). 

The HJMPGS version of Rando is syn­
tactically the same as the orig inal , adopt­
ing a l\near approach to sentence con· 
struction (start somewhere, get at least a 
noun and verb, and add some punctua­
tion). Otherwise, HJMPGS is much faster , 
allows for easier vocabulary expansion, 
and syntax refinements eliminate some 
linguistic incongruities. The results, more­
over, are entertaining and often hysteri· 
cally funny. 

The Listing presents the complete 
HJMPGS with a screen display. By modi· 
tying Print statements to LPRINT state· 
ments, your computer printer can produce 
endless heaps of junk poetry. 

About HJMPGS 

The construction of the poetry program 
is fairly simple. The vocabu lary is ar­
ranged by parts of speech; arrays are pre· 
pared , and the words are read into memo­
ry (lines 90-260). After a sign.on message, 
the program goes to work. 

The Initial part of speech is chosen at 
line 290, and the sentence is constructed 
linearly from there. Art icles proceed to ad­
jectives or nouns, tilted toward adjectives. 
Adjectives go to nouns (though a line may 
be added with a random bias that pro­
ceeds mostly toward nouns, but allows an 
occasional double adjective). Nouns 
check for suspension points (added after 
every sixth noun In a single sentence). A 
punctuation evaluation follows (lines 530­
540), and the program allows branching to 
verbs or other parts of speech. 

Adverbs check for verbs before pro­
ceeding (line 710), then transitive and in­
transitive verbs are selected (line 720), or 
none at all (line 810). Conjunctions can be 
entered from several locations, as can 
prepositions. Ejaculations occur at sen­
tence start, or occasionally inside a sen­
tence. You can select a variety of punctua­
tion depending on whether a verb ap­

-see List ol Advertisers 011page418 
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Program continued 

600 GOT0710 : REM Further syntax b ranching refinement ( really? ) 
610 c~RND(3):0NCGOT0710,87ll,920 : REM Conj/ Prep, or branch 
620 N"'RND(Nl):PRINT• •N$(N) ::GOSUB1180:GOT0710: REM ADVERBS 
630 REM *** ADVERB LIST BEGINS HERE. ENOKEY "' NNNNNN *** 
640 DATAjoyfully,cheerfully,happily,again,pleasantly,icily 
650 DATAonce more,songfully,wondrously,magically,blusteringly 
660 DATAmusically,spiffily,quick,lovingly, j oyfully,warmly 
670 DATAinspirationally,hastily, l azily,oddly,slowly,nice l y 
680 DATAeven,now,then,when,how,ever,never,where,here,why 
6911 DATANNNNNN 
700 G=2 : REM Set question mark flag on initial sentence verb 
710 IFJ=lTHEN720ELSE31l0 : REM Syntax branching refinement 12 
720 Jc2:0,.RND(Ol):IFO=l6THEN810ELSEIFO<l6THENPRINT" "0$(0);: 

GOSUB1180 :GOT0810: ELSEIFO >l6THENPRINT" "0$(0); :GOSUB1180: 
GOT0290 

730 REM *** VERB list begins here. Line above must be changed 
740 REM if the list of transitive verbs is to be increased 
750 REM to greater than 15. Note the blank value in 0$(16) 
760 REM which must be adjusted, Intransitives follow the 
770 REM blank 0$(16) value. ENDKEY = 000000 *** 
780 DATAcelebrates,goes,ruminates,thinks,savors,expresses 
790 DATAsings,whistles,vanishes,approaches,considers,enjoys 
800 DATAsnows,relaxes,celebrates, 
8lll E=RND{J) :ONEGOT0620,870,9211 : REM Transitive branching 
820 DATAbecomes,cuddles,unwraps,gives,covers,overwhelms,holds 
830 DATAretains,beckons,nourishes,squanders,gives,elicits,fends 
8411 DATAmourns,concocts,croons,gropes,contemplates,tangrams 
8511 DATAceases,is begone,speaks,oozes 
8611 DATAOOOOOO 
870 O"'RND(Ql) :PRINT" "0$(0) ;:GOSUB11811:GOT09lll : REM CONJUNCTS. 
8811 REM *** CONJUNCTION LIST BEGINS HERE. ENDKEY = 000000 *** 
8911 DATAand,or,but,because,since 
91111 OATA000000 
9111 F"'RND(3):0NFGOT0300,710,9~11 : REM Post-conjunction branch 
920 R"'RND(Rl) :PRINT" "R$(R) ;:GOSUB1181l:GOT0300 : REM PREPOS'NS 
930 REM *** PREPOSITION LIST BEGINS HERE. ENOKEY "' RRRRRR *** 
9411 DATAto,for,with,by,during,over,at,under,from,through,off 
950 DATAon,except,of,since,to,about,at,for 
960 DATARRRRRR 
9711 J"'l:U,.RND(Ul) :PRINT" •us(u) i:GOSUB1180:GOT0290 : REM EJAC'S 
980 REM *** EJACULATION LIST BEGINS HERE. ENDKEY = UUUUUU *** 
9911 OATAEurekal,Whoopiell,Phooeyl,Ratsll,Yecchl,Nol,YesJI, 
1111111 DATA"Aah,",Hal,Zoundsl,Wowl,Ohl,Seel,"So,•,sarkl 
10111 DATAUUUUUU 
10211 IFJ,.2THEN1031lELSE10511 : REM Punctuate if verb present only 
11130 IFG=2THENllllllELSElll41l : REM Random question mark select 
11140 W=RNO ( 8) : ONWGOT0107II,11180, 11190, llllll, 1110, 113ll,11411, 11411 
1050 GOT0710 : REM Return to syntax branching start select 
1060 REM *** PUNCTUATION LIST BEGINS HERE (NON-DATA LIST) *** 
1070 PRINT". "1 :Jal:LI=l:GOT01160 : REM Reset punctuation flag 
1080 PRINT","1:GOT0290 : REM Return to main syntax branching 
1090 PRINT"! "1:J,.l:LI=l:GOT01160 : REM Reset punctuation flag 
1100 PRINT"? ";:J=l:G=l:LI=l:GOT01160 : REH Reset punct'n flag 
1118 PRINT"; ";:GOT0290 : REM Return to main syntax branching 
1120 Z=l:PRINT". • • 0 :GOT0290 : REM Return to main branching 
1130 PRINT"-- • :GOT0290 : REM Return to main syntax branching 
1140 LI=l:PRINT".":PRINT:PRINT@990,"****";:FORX=lT02000:NEXT 
1150 RANOOH:CLS:PRINT"( l";M;")":PRINT: REM Show poem number 
1160 S•RND(50) :IFS>23THENPRINT:PRINT : REM Opening spacing 
1170 FORX=lT0500:NEXT:GOT0290 : REM Delay and start the poem 
1180 LI=LI+l:IFLI>LLTHENPRINT:PRINT" ";:Ll=l 
1190 RETURN 1 REM Subroutine determines words/line (set LL>4<8) 

pears, and if it appears before a noun 
(question mark mode). 

Various delays, carriage returns, and so 
on give a free-verse look to the results. 
Completion of the poem is determined 
randomly (a poem can be a single word or 
several dozen lines). The process repeats 
after a short delay. 

Give your friends some real junk mail 

for the holidays- the original kind they'l l 
feel too bad to throw away. 

Building Projects 

The holidays are the traditional time to 
construct projects we have put off for 
months. From time to time readers have 
asked me to provide printed circuit boards 
for the projects in this column; unfortu· 

nateiy, I can 't gauge actual response lo a 
project before it appears in print. More 
than 70 readers asked for a printed circu it 
board for May's m icro front panel; after 
the board was ready, only 12 actually pur­
chased it. This isn't a complaint; instead, 
I'll try to publish printed circuit layouts so 
readers can roll their own. 

Creating a PC layout is somet imes 
ted ious but with the right materials it can 
proceed smoothly and provide some sat· 
lsfact ion-as well as a professional look· 
ing finished product . Like having your own 
darkroom, creating PC boards is a way of 
personalizing and opt imizing your TRS-80 
system. 

The following pages describe the steps 
and suggest the magnitude of any printed 
circuit board project. Construction details 
are supplied along with the materials you 
will need and a short li st of suppliers. 

There are many reasons for making 
a double-sided board: to avoid using 
dozens of jumpers, to alleviate crowd­
ing of traces and widely spaced parts, 
to reduce board size, and to reduce 
system noise. For an experimenter, the 
reasons are mostly the same. Most 
commerc ial circu its today are de­
signed by computer or hand drawn and 
digit ized. A computer then opt imizes 
the design to eliminate wasted layout 
space, and keeps th ings very regular. 

Hand-designing a double·sided 
board requires patience, a healthy 
memory, and a good eye for design. It 
may requ ire a half-dozen sketches to 
produce a compact layout ot parts and 
short traces. You start with the ar· 
rangement of parts: Place integrated 
circuits which are connected together 
as near as possible to each other. ICs 
should be parallel and regularly ar­
ranged . Address and data lines, wh ich 
are normally run in parallel groups, 
should be given the shortest overall 
path throughout the circuit. Power 
lines should run on opposite sides of 
the board if possible, and use thick cir­
cu it traces. 

So far it is much like designing a 
single-sided board. The real advantage 
to two sides is that you are more likely 
to achieve these goals. Draw the cir­
cuit in two colors {red and blue), with 
each color representing a side. Run the 
parallel traces together. Where lines 
must cross, try putting them entirely 
on the opposite side of the board . Let 
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lines cross from side to side only at in­
tegrated circuits or other parts. When 
almost all the traces are drawn in, 

some will still cross others. Run the 
line as far as possible on one side, then 
switch to the other. At that point, draw 
in a " through-hole." In commercial 
boards these would be plated through, 
but here they are drilled through and 
wires soldered to connect them. 

When you comp lete the board 
sketch you can begin the actual layout. 
Use layout tracing paper with 1/1 0-inch 
grid, or acetate sheets over grid paper. 
Put the patterns in place, run all the 
traces on one side and then complete 
the other side. Look for close spacing 
or physically difficult runs (such as 
through-holes under ICs). Make every­
th ing as clear as possible. You can 
now have negat ives made and produce 
a board using double-sided, sensi ­
tized, copper-clad board. • 

"Hand-designing . .. 

requires patience, 

a healthy memory, 


and a good eye . .. " 


Parts Mounting and Testing 

It's almost time to mount parts on the 
board. Heat the soldering iron. Shine a 
strong light through the board. Use a mag­
nify ing lens to look for hairline cracks 
a\ong the copper traces-always a possi­
bility when creating a board from a hand­
taped layout. Look especially at the point 
where the PC patterns connect to taped 
designs. If you find any cracks, take a 
piece of wire-wrap or other thin wire, bend 
it into an " L" shape, and solder the foot of 
the Lacross the crack. Ctip off the remain ­
der when the solder cools. 

With single-sided boards, parts inser­
tion is simple. " Form" each part by bend­
ing the leads so they slip easily through 
the holes you have drilled. With small 
parts (resistors, capacitors, diodes), push 
the parts as far as they will go, bend the 

''I BOUGHT IT" 
"My biggest loss 
of programming 
time using 
Snappware's 
AUTOMAP and 
AUTOFILE is 
spent inserting 
my diskette." 
SCOTT ADAMS - PRES. OF ADVENTURE /NTL. 

BOMicrocomputing. December 1981 • 57 



f0 APPllCATIONS 


leads sharply where they protrude 
through the board. Clip most of the ex­
cess, but leave about 1/16-inch. Put inte· 
grated circui ts and sockets on the board 
next , insert them fully , and bend two leads 
on opposite diagonal corners so the 
socket stays in place. Transistors go in 
place last , but get soldered first. A l low 
them to rise about 114 to 112-inch off the 
board and solder the leads from below. 

Now solder the small parts in place, and 
then the sockets. Finally, solder the ICs. 
To keep th ings cool, I solder al l the pin 1's 

Photo 1. If you are designing your own 
board from a schematic, you will need 
some graphic arts supplies. The basic ma­
terials for starting the layout process in­
clude colored pencils, tracing paper, a 
straightedge and an eraser for sketching 
the route of circuit board traces. Expect to 
spend the greatest portion of time doing 
this preparation; make lead paths as short 
as possible. Prepare a double-sided board 
if you have to, but design in wire "jumpers " 
to avoid doing a double-sided board as a 
first project. Use two different colors for 
the upper and lower circuit traces. You 'll 
also need supplies for the final artwork: 
layout tapes and printed circuit patterns. 
These patterns are holes, pads, integrated 
circuit patterns, edge connector strips, 
and other conveniences sold on plastic 
sheets. A drafting pen (Rapidograph, 
Mars Micrograph or similar) and ink are 
essential for touch-up work, as well as for 
lettering pin numbers, guides, and other 
information on the board. 

Photo 2. The actual layout process 
demands great care. The JC patterns, re­
sistor and capacitor positions, edge con­
nectors, etc. , must all be put in place so 
that the real parts actually fit when you 
are done. Since the layout is done with 
patterns that are twice actual size, looks 
can be deceiving, so measure your parts. 
You 'll also need sheets on which to do the 
layouts, such as tracing paper; I do them 
on frosted acetate. Although this is ex­
pensive, it is easy to make changes, and 
you 'll only need two sheets at most for 
each project. Circuit traces are put in 
place using lithographer's tape, mylar de­
sign tapes, or black crepe tape. The crepe 
is the most flexible, allowing circuit traces 
to curve smoothly, but the litho tape is 
best for areas where the traces will be very 
dense. In this photo a razor blade cuts the 
tapes, but you can use a scalpel or Exacto 
knife. Keep in mind whether you are laying 
out the top or the bottom of the circuit, 
especially if you are working up a double­
sided board. 

first , then all pin 3's, pin 5's and so on, and 
let the whole thing cool. Then I do all the 
even numbered pins. If any IC gets too hot 
to hold, take a break. 

"If any IC gets Double-sided boards are another ques­
tion. Commercial boards are done with 

too hot to hold, " plated-through" holes, where the hole 
makes an electr ical connection betweentake a break." the top and bottom of the board. With 
homemade boards, al l parts will have to 
be soldered on the top and on the bottom 
of the board. If you use sockets, this is 
very diff icult unless you take wire-wrap 
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sockets and let them rise about 118-inch 
off the top of the board so your soldering 
iron will reach the pins underneath. Where 
circuit board traces lead from one side of 
the board to the other, insert bits of wire in 
the holes to make that connection. 

Where to Get Materials 

Your local stationery or graphic arts 
shop stocks tracing paper (Herculene is 
excellent) or frosted acetate, drafting 
pens and ink (not India ink), and often car­
ries templates for laying out boards or cir­
cuit diagrams. You can purchase stan­
dard lithographer's tapes in various widths 
from about 1164-inch to 114-inch at any 
print shop as well as well-stocked graphic 
arts shops. 1nese are sometimes called 
ruby tapes or blackout tapes. PC patterns 
are also available in larger stores. 

Graphics tapes, PC patterns, blades, 
etc., are sold by Chartpak (their catalog 

Photo 3. The finished layout can be a very 
pretty design, something which will give 
you satisfaction. However, that satisfac­
tion may get in the way of an important 
process-proofreading. Every trace must 
go where it's supposed to; so get a friend 
to read aloud and check off each wire in 
the schematic. Listen and verify that every 
connection is made on the circuit pattern. 
Record any corrections, making them all 
when the proofreading is finished. Then 
prqofread again. If my emphasis is not 
enough, then experience indeed w/11 be 
the better teacher. When all the parts have 
been soldered irrevocably in place, the 
power turned on, and the circuit self-de­
structs ... then the importance of proof· 
reading will be clear. If you have chosen 
the shortest possible paths throughout 
the circuit, proofreading will be easier, 
and the circuit might even work the first 
time. 
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Photo 4. At this point your double-size 
layout is complete. Take it to your local 
newspaper or print shop (the former usu­
ally is cheaper), and have a negative 
made. Specify "50% film negative, emul­
sion down. " You 'll receive a negative like 
the one in this photo for between two and 
five dollars. However, it probably won 't be 
ready to use as is. Shine a soft light 
through it and examine it for pinholes and 
scratches. If you can get some lithograph­
er's opaquing, use it to cover these spots. 
Otherwise, drafting ink or bits of litho tape 
will do. Next search all the traces for 
cracks-black lines running through them 
where the copy camera interpreted razor 
blade cuts as white lines. Use a fine 
needle to scrape the emulsion (dull) side 
of the negative, removing the black crack 
lines. The negative is now ready to use. If 
you use a layout from a magazine, it will 
probably be the correct size already, but it 
may be either positive or negative; make 
sure your print shop knows you want them 
to make a film negative (clear traces on an 
opaque background). 

says "look in the Yellow Pages under 
Drafting Supplies") or Bishop Graphics 
(5388 Sterling Center Drive, P.O. Box 5007, 
Westlake Village, CA 91359). The Bishop 
catalog includes excellent recommenda­
tions and instructions on PC layouts. Get 
the catalog for an idea of what 's involved 
in putting your own circuit board together. 

PC board blanks can be obtained (un­
sensitized) from Radio Shack, and some 
stores still have stocks of spray photo 
resist, which was discontinued about a 
year ago. Radio Shack now also stocks 
some templates, ferric chloride etchant 
and touch-up resist pens (don't use these 
actually to draw circuitry, contrary to the 
instructions with them). 

Complete stocks of PC supplies (pat­
terns, sensitized boards, developing and 

Photo 5. Use a glass fiber board, clad with 
copper and sensitized with emulsion, to 
make the final circuit board. You can pur­
chase it ready-made, or make it yourself 
with emulsion spray. In either case, you 'll 
want negative process emulsion, and pro­
fessional epoxy glass board. Handle 
these boards only in a darkroom; you can 
simulate a darkroom by covering the bath­
room windows with black paper or felt, 
and wrapping a 7-watt nite-lite in amber 
cellophane (can you still buy cellophane?). 
Once your darkroom is ready, remove a 
board from the black envelope, and place 
it in a photo proof-frame. This is another 
item you can make yourself: it takes a 
wooden base, 112-inch of sponge foam, 
and a piece of clean glass. Heavy-duty 
stationery spring clips hold the assembly 
together. If you are making your sensi­
tized boards, take some copper-clad lami­
nate, clean it with very fine steel wool, 
wash and dry it. Lay i t on clean paper, 
spray a complete but light coating of 
emulsion. Airdry overnight or bake dry in a 
dark oven at 200 degrees for an hour. 

etching chemicals, drills, etc.) are carried 
by Kepro Circuit Systems (630 Axminister 
Drive, Fenton, MO 63026) and Vector Elec­
tronics Company (12460 Gladstone Ave­
nue, Sylmar, CA 91342). Kepro offers a 
professional line as well as service to hob­
byists, is very cordial , and will send a com­
plete sheaf of instructions on all PC board 
making with orders for any supplies. Vec­
tor has an unusual catalog full of proto­
typing aids of all kinds, and has been a 
long favorite with experimenters. 

Hobby shops sell drills and drill bits 
(Oreml and Exacto make good sets). You 
can purchase photoflood lamps at any 
photo shop, as well as exposure frames 
(proof or contact frames), graphic arts film 
and developers, trays, and other things 
that make life easy for experimenters. 

Photo 6. Place the negative over the sen­
sitized board, and sandwich it under the 
glass. Make sure the negative faces car· 
rectly - if you add some pin number 
guides in the original layout, this is easier. 
I usually write (in the direction it eventual­
ly will be read) "This is the bottom" or 
" This is the top." If you are making a dou­
ble-sided board, matching up the two 
sides can be tricky. Here's how I do it. Ask 
your printer to leave plenty of margin on 
the film negatives. Match up the top and 
bottom negatives, and tape two perpen· 
dicular edges together tightly. You are 
making a pocket in which the double-sid­
ed copper blank can be inserted. Carefully 
slide in the sensitized board (be sure not 
to scratch the emulsion if the fit is tight), 
attach the board to the negatives (both 
sides) with a few pieces of tape, and sand­
wich the whole works in the exposure 
frame. You can now expose one side, re· 
move the board and expose the other side 
without shilling the image. 

Holiday Stocking Stutters 

I'm not much of a " games" person, but 
something came in the door last week that 
touched that mad, obsessive part of me. 
It 's a program called " Fly." Another flight 
simulator, thought I, until I loaded ii and 
saw these questions: Number of flies? 
Number of swatters? Speed of Flies? 
Number of Walls? Yep, it ' s a fly swatting 
program, with the little buggers buzzing 
about and being incredibly maddening ­
for every one you swat, another appears! 
If it can be won, I haven 't found a way. (I n 
one session I swatted 439 flies before my 
time ran out .) Only one surprise: Fly isn't 
for sale. Until March 31 it's being given 
away by the publishers of The Alternate 
Source (1806 Ada Street, Lansing, Ml 
48910) with a yearly subscription. I may 

60 • 80 Mlcrocomputing, December 1981 



..-See List of Advertisers on page 418 80 Microcomputing, December 1981 • 61 



roAPPLICATIONS 


Photo 7. Exposure of virtually all sensi­
tized boards is done with ultraviolet lfght. 
Now that 's not really special; there 's plen­
ty in the sun, but it 's hard to control. In­
stead, you can use a photoflood bulb (not 
a floodlight, but the ones everyone used to 
need for home movies). Set a fairly new 
bulb (old ones lose their UV capabi/fties) 
about 18 inches from the exposure frame, 
and let it shine for at least 7 minutes; to be 
safe, I let it go for 9 or 10. Graphics film is 
plenty opaque, and you will not expose 
anything under the black parts. Before 
turning on the bulb, put any unused 
pieces of photosensitive board away! 
Also make sure that the negative meets 
the board perfectly; the smallest gap can 
allow stray light to reflect under the 
negative, causing streaks (and eventual 
shorts) in the final circuit board. When you 
have exposed the board, there will be ab· 
solutely no visual evidence that anything 
has been done to it-just keep it in the 
dark until you develop it. 

like their magazine, but Fly Is worth the 
price of the subscription. Stuff that stock­
ing with flies. 

There's a new version of Accel2 from 
Allen Gelder Software (Box 11721 Main 
Post Office, San Francisco, CA 94101). 
You can get it on tape, disk, or Stringy. 
Floppy wafer, and I think it's the easiest 
Basic compiler (actually, a " semi·compil· 
er" ) to use. Audition one at a computer 
club meeting, then buy one of your own 
from Allen . It turns plodding game pro­
grams into remarkable challenges. 

For the bad spellers among us, there·s 
Mlcroproof (Cornucopia Software, P.O. 
Box 5028, Walnut Creek, CA 94596), for 
Models I, II and Ill. This program isn't 
cheap, but if you ' re running a word 
processing system with your business, 
and you're always in a hurry. then try 

Photo 8. Developing the board is easy, but 
has one nasty aspect. You must ventilate 
the room where you use the developer­
and don 't smoke. Board emulsion devel· 
oper is not like film developer; instead, it is 
a volatile liquid that can knock you right 
down. Drop the board face up in the liquid, 
and follow the manufacturer's directions. 
Generally, you would agitate the board 
smoothly in the developer using glass 
rods or by shaking the tray; again, 
because the liquid is extremely volatile 
like acetone, don 't use your hands. In the 
photo, a glass tray is filled with the devel· 
oper; the developing chemical attacks 
plastic, so don 't use ordinary darkroom 
trays. An old Pyrex or Corningware glass 
tray stolen from the kitchen (and never to 
be returned!) will do just fine. When the 
development Is complete, the board must 
be drained upright against a solid object. 
Never shake or blow dry the board. This 
will disturb the solid emulsion surface. 
Room lights may now be turned on. 

Microproof. Documentation is good and 
support is forthcoming from the author. 
(A nice touch-"Microproof" was mis· 
spelled in the copyright notice in the 
documentation). 

I've talked about the ROM information 
in Supermap and Inside Level II before, 
but there 's another book full of good 
things: Microsoft Basic Decoded, by 
James Farvour (IJG Inc. , 1260 W. Foothill 
Blvd., Upland, CA 91786). By now, disas­
sembled Level II listings have become 
commonplace, but this one Is fully com­
mented, in tear-out form, and with a very 
detailed and revealing (though barely liter· 
ate) introductory text. Though oriented 
toward " big computer" lovers, it is still an 
information bonanza. 

Color Computer owners sick of reverse 
caps for lowercase can build last month's 

Photo 9. Save the developer; it can be 
used many times. The emulsion on the 
board is still soft. Handle the board by the 
edges, and avoid shaking it or blowing on 
it. You must now dry it-either overnight 
at room temperature, or in an oven. I prefer 
the latter method, because at a low tem· 
perature (200 degrees or less), the emu/· 
sion dries solid in less than 15 minutes. 
Preheat the oven, but turn it off if it is not 
an electric stove (remember, the remain· 
ing developer is still volatile). Lay the 
board face up (single-sided) or on edge 
(double-sided). Air should circulate 
around it. Remove it in a quarter hour, but 
remember it will be hot, so use tongs, 
gloves, or a potholder (not a fuzzy one). If 
you dry the board overnight, keep it in a 
relatively dust- (and cat-) free area. Hairs 
embedded In the emulsion w/11 prevent et­
ching, leave almost invisible shorts, and 
can cause all sorts of electronic havoc. 

Applications project, or buy a complete 
version of the Lowerkit from MSB Elec­
tronics (Drawer 766, Barre, VT 05641). The 
plug-In board is the first add-on for any 
TRS-80 with a 128 ASCII character, 7 by 9 
matrix character set with descenders. You 
can purchase Greek, French, generalized 
European (all those umlauts and tildes, 
you know), math symbol, and Japanese 
(Kata Kana) plug-in character ICs for it as 
well. (And I don 't mind saying I designed it, 
either.) 

The best dollars any Model I disk owner 
can invest are in the plug-\n data separa­
tor made by Percom (211 N. Kirby Street, 
Garland, TX 75042). Not much more can be 
said about this product-just ask any disk 
owner who has one. Another "standard" 
product is the Archbold Electronics high­
speed modification (10708 Segovia Way, 
Rancho Cordova, CA 95670). There are so 
many options (several speeds, slow on 
disk or cassette access, etc.) that It 's 
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RPM 

* 

* 

* 

• 
• 

• 160 pages of excellent documentation includes "EZEDIT", "EZSCRIPT", 
self-study tutorial, and hundreds of examples 

* see review in Computronics, July 1981 
• runs under TRSDOS, NEWDOS, NEWDOS/80, LDOS, DOSPLUS 
• Requires 48K TRS-80 with one disk drive . Specify Model I or Model Ill 
tSome features work only i1 your printer has the mechanical capability. 

NewScript 
Mailing Labels Option 
Special: New Script + Labels 

Easy-to-use Full Screen Editing 
Headings, Page Numbering , 
Centering 
Global Search and Change 
Table of Contents, Indexing 
All 12 MX-80 fonts + underlining 
Italics on GRAITRAX MX-80 
Supports Diablo, Microline, Anadex 

• 	 Typehead-never loses 
keystrokes 

* 	 Form Letters, Big Documents 
* 	 Double Width, Underlining 
* 	 Sub-scripts, Super-scriptsi 
• 	 Proportional font right-margin 

justification on 737, 739, L. P. IV, 
and now R/ S Daisywheel II 

s 99.95 

s 29.95 

SI 15.00 


RPM measures the rotational speed and variation of your disk drives, and reveals a common 
cause of unexplained errors. Simple one-key operation, runs under any DOS, interchangeable 
between Models I and III. Shows current and average speeds, plus fluctuation history. Recovers 
from severe errors. Documentation explains how to adjust drives . Use RPM monthly for best 
results. 

32-48K Model I or III disk: 	 $24.95 

Monitors your BASIC programs while they run, then displays a simple change 
(usually one line) that can reduce run -times by as much as 50%. No hardware 
changes, and handles programs that cannot be compiled! Complex programs 

benefit the most. See review in Personal Computing , May, 1981. 

16-48K Model I or Ill, tape and disk: 	 $29.95 

Order from y our Software dealer. or from: 

..- 44 1 PRO 
CALL TOLL-FREE FOR ORDERS ONLY: 
{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 . 

QUICK COMPRESS 
Small (276 bytes) , fast (processes 800 lines in under 3 seconds) 


utility removes blanks and remarks from your BASIC programs. 

Produces smaller, faster programs, and doesn't alter the 


original logic. 


16-48K Model I or III, tape and disk : 	 $ 19.95 
SPECIAL FASTER + QUICK Compress : $39.95 

Dept.C Box 839 

North Hollywood, CA 91603 


ORDERING INFORMATION: We accept checks. Mastercard, Visa, Money Orders. C.O.D. (C.O.D. under 
$50.00. add $2.00), and even cash. Please. no purchase orders. California residents add 6% sales tax. 
Add 15% outside North America . 
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Photo 10. Care must be taken with all 
steps, but with the etching chemicals it 's 
especially importan t. The most common 
etchant is ferric chloride. It is not only 
moderately corrosive but also stains just 
about anything. Use a plastic tray and pro­
tective gloves, and avoid splashing the 
chemical. Make sure the ferric chloride is 
at room temperature, and do not dilute the 
solution. If you purchase solid etchant, 
add as much as the water will hold (a sat­
urated solution). Slide the exposed and 
dried board into the etchant, and agitate 
very gently. The unprotected areas of the 
board will immediately turn dark as the et­
chant dissolves the copper; the iron pre­
cipitate will cloud the solution, and even­
tually become globs of blackish rust. Lift 
the board from time to time; look for areas 
where the copper is gone and the fiber­
glass shows through. The copper will etch 
away following your agitation pattern, so 
turn the board occasionally so the pro­
cess continues evenly. 

Photo 11. You can reuse the etchant sev­
eral times; since built-up iron precipitate 
might scratch the emulsion of later pro­
jects, filter the etchant through laboratory 
filters (coffee filters will do). Always store 
it in a plastic bottle; keep the used solu­
tion separate from the stock batch. The 
board must now be thoroughly washed, as 
even the smallest trace of etchant can 
continue the etching process long after 
you 're actually using the circuit. Wash 
first in cold running water, rinsing the 
board, the sink and the area around; 
etchant can damage porcelain if not 
washed off within a minute or so. Wash 
the board until it is thoroughly clear, and 
examine for unetched areas; put it back in 
the etchant if there are any dull copper 
areas left. You can hold it up to the light 
for a better look. After the first wash, 
place the board in a clean tray and rinse in 
running water or with regular changes of 
water for about 10 minutes. Dry the board, 
once again make sure the etching is com­
plete, set it aside and then clean all the 
trays, utensils and gloves you have used. 

amazing the documentation is clear 
enough to lead the user through it all. It 's 
the only documentation, by the way, to 
provide a full-size, annotated photograph 
of the install~tion process. 

The Holmes Engineering Internal Mem­
ory Expansion k.it (6246 West 2705 South, 
Salt Lak.e City, UT 84120) isn 't easy to in­
stall , but the results are worth it. There is 
no soldering needed, but the press fit into 
the RAM sock.els is really tight. I lik.e this 
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board, and hope that anyone who pur­
chases it will follow the directions to work 
it in place very slowly, and not grow impa­
tient. Check. it out; I've put several in and 
have never seen one that failed. 

Alas, some warnings- before you buy: 
Ask about the service policies on any dou­
ble-sided disk. drives. I don 't want any 
more on my workbench ... Read the ser­
vice policy and note the $75 minimum 
charge on LNW-80 repairs-and the mini­

mum charge even for an estimate . .. As 
software proliferates, especially for the 
Color Computer, you'd better try before 
you buy. I've seen more bad stuff than I 
ever saw for the Model I ... Check out the 
documentation, instructions, flexibility 
and work you have to do to instal l the Ex­
atron high-speed board before buying 
(especially compared with the Archbold or 
Mumford products) ... Don't be surprised 
if your Color Computer power supply 
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Pholo 12. Remove the emulsion from the 
board with a thorough scouring using fine 
steel wool, or by soaking in a commercial 
emulsion stripper. In either case, thP 
board should be carefully cleaned and 
dried again before the final steps-drill· 
ing and mounting parts. A complete hob­
by hand drill set is inexpensive, though 
just the #66 size drill bits will do most of 
the work for you. Holes should be drilled 
very gently, and true to the center of the 
pattern; be very careful not to tear copper 
traces off the bottom of a double-sided 
board. I generally use a small Sears vari· 
able-speed drill and press, as #66 bits fit 
firmly in its chuck. Be careful not to 
scratch the board as you move it from hole 
to hole, and use thin cloth gloves to keep 
hand oils from getting on the clean cop· 
per. Check that you have drilled all the 
holes. Brush off bits of copper and board, 
clean it for the last time in a good deter· 
gent, and rinse it thoroughly. 

shuts Oown with the new Exatron disk ln­
terface/memory expansion. (Come on, 
boys, do it right! More than 50 ICs pow­
ered by the Color Computer edge connec­
tor?!) I hope it's corrected by the time you 
read this. 

Now how about somebody stuffing my 
stocking. Here's what I'd like to find in It: A 

Then that overwhelming box my cheerful 
candy-

under the squealing family ... 
to 

my enlightened winter a cold a 

grand toy. 


Yes!! Ha! because any 
pumpkin speaks nicely which lively 
pumpkin ... 

but through what star the overwhelming 
light the thrilling Santa; Yes!! 
over some Yuletide concocts this 
punch ... 

present which sweet saint Nick some 
special present! Yecch! or through my 
box becomes slowly my sparkling 

magic . .. but the 
merry family its sparkling Yuletide the 
fulsome wreath this happiness some 
inspiring whiskers . .. 

its cheer. 

under a dreamy day considers because 


any laughing Schmaltzmas; or my 
Christmas Rats!! the snowy whiskers. 
Hark! Fends 

the day the warmth? Any any choir 
gropes Rats! because special love ... 

Color Computer version of Forth (a com­
plete one) on disk or Exatron Stringy· 
Floppy. Pascal for real people on any ma­
chine. A bus communications protocol for 
all the TRS-80 machines. 64K pseudo· 
static RAMs for the Color Computer. A 
photocopier interface. Merry Christmas, 
folks. • 

Wow! except that 
bright tree nicely that inebriated 
snowball? warmly whistles songfully a 
dreamy red nose what smiling 

snowman-a north pole . .. 
but 

the laughing box? my memory 
overwhelms and for what inspiring 
reindeer, this thrilling dinner? then 
thinks by which pumpkin . .. 

to 
a stocking the dreamy Saint Nick a 
merry Jack Frost. th is peaceful red 
nose enjoys warmly a fireplace .. . 

fulsome hot toddy. 
because over the red nose 
sugarplum holds 

so, laughing Saint Nick celebrates 
lazily which thrilling winter­

lovingly the cheerful hot toddy 
this shiny wreath. 

a squealing holiday 
the freezing snowman its ersatz red 

nose-tor some inebriated whiskers, that 
merry chimney . .. 

this cheerful evergreen? 
here fends and which snappy gift? 

.AUTHORIZED TRS 80® DEALER #R491 


~ 

••Quuu•99em.-S•...........••
········-··-•••••a•••••• .. --.-.-
26 - 1062 

Model Il l 16K RAMTRS-80 Color Computer With 

Model Ill , BASIC
Extended Color BASIC 

$825.00 

WE ACCEPT CHECK, MONEY ORDER, OR PHONE ORDERS WITH VISA OR MASTERCARD. SHIPPING 
COSTS WILL BE ADDED TO CHARGE ORDERS. DISK DRIVES, PRINTERS, PERIPHERALS, AND SOFT­
WARE-YOU NAME IT, WE'VE GOT IT. WRITE OR CALL FOR OUR COMPLETE PRICE LIST. 

C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN , MICH. 48160 
,,,, 145 (313) 439-1508 (313) 439-1400 

26 - 4002 
Model II 64K 

c & s ELECTRONICS MART IS AN AUTHORIZED TRS ao · SALES CENTER STORE #R491 
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Special values on complete 

TRS-80™ Model Ill systems and disk drives! 


A.M. Electronics, Inc. has created the most powerful and re liable 
TRS-80 hardware and software systems avai lable to get your 
microcomputing system up and running. Take advantage of 
special values like these: 

New TRS-80 Model Ill with disk drives 
Model Ill with dual 80-track disk drives- 704K of reliable disk 
storage on only two drives. System features two double-density 
80-track disk drives, 48K RAM and AM. Electronics control ler 
board. It's yours complete and ready to run ! . . . . $2,295 

Model 11 1with dual 40-track double-density disk drives, 48K RAM 
and A.M. Electronics controller board, complete and ready to 
runl . . . . $1 ,895. 

Model Ill ROM Commented 
The definitive guide to Model Ill ROM . . . .. $22.00 

NEW! Multiplier from A.M. Electronics 

Tired of unreliable double density operation? Try our new 

Mult ip lier and upgrade from single-density without doubl ing 

your problems . . . . . . . . . . . . . . . . . $99.95 


Special Offer: Multiplier and NEWDOS 80 Version 2.0, together 

in our low package price .. ... ... . $199.95 


NEW! Teac or Tandon disk drives, 
complete with power supply, case and 

extender cables 
40-track disk drive ............ . . ' ... . . ' .... $285 
80-track disk drive ... . . ' .. $395 
Dual-headed 80-track d isk drive ..... . .... . '. $499 

Disk drive cases and power supplies 
51/4-inch sing le drive unit w/case & power supply ...... $85 
51/4- inch dual drive unit w/case & power supply ..... . . $120 
8-inch single drive unit w/case & power supply ....... $150 

Save on valuable accessories, too! 
16K 200 nanosecond RAM memory chip . . . . . . $2.00 ea. 
Disk drive extender cable . . . . . ....... $8 .95 ea. 
Now available: Teac technical manuals ......... $15.00 ea. 

NEW! MAKE Boti 
now available for Model Ill 

Converts Model I single-density 40-track or Model Ill double ­
density 40-track standard diskettes into Model Il l double­
density 80-track-readable diskettes .. $29 .95 
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Also, we specialize in complete, powerful software 
packages for business. Put your TRS-80™ to work for you! 

Manufacturing Inventory 

Control 


The system comprises six programs to 
give you complete control of raw mate­
rials from ordering to alter-produc tion 
disbursement. Finished goods fil es are 
maintained and updated. 

The system features add ition. deletion 
and ed iting of raw materials. cost averag­
ing raw malenal checking , finished goods 
costing. full bi l l of materials li st ings. 
complete where-used reports. and raw­
mater ial disbursement. Re-order point 
calcu lation is built-i n. 

Reports may be generated on complete 
inventory. be low-reorder po int. out of 
stock. by vendor, inactive items. bi ll of 
materials, finished goods lists. cost lists 
(with and without inven tory count). costs 
lists by finished good or co mplet e 
finished goods li st 

The system runs on either the Model I or 
Model Il l computer and fi le ca paci ty 
varies with your hardware conf igura ­
tion . $299.95 

Dealer/Service Cent er 

Record Package 


This package is bu il t in severa l modular 
packages and can be used separately or 
together as a complete system. Modu lar 
units are se lf-conta ined. When combined. 
you get the most comprehensive serv ice 
center bookkeeping and record keeping 
package on the market. 

A complete history of customer repair 
files is maintained on-line. They can be 
accessed by account number or customer 
name. Informat ion includes c ustomer 
name. address. phone number. make of 
unit, service dates. technic ian , services 
performed and total amount billed . Infor­
mation can be called to the screen or 
printer as a total list. or by previous serv­
ice date. 

The customer records modu le can post 
to the acc ounts rece ivab le mod ul e, 
payroll module and our Inventory Control 
System. 

Approx imately 1.800 customers and 
records can be held with a Model I com­
puter with four 80-track drives. or a Model 
Ill with two 80-track drives. 

By add ing add itiona l drives to the 
Model Ill . more than twice th is amount of 
information can be maintained. By switch­
ing diskettes in drives, the capacity be­
comes unlimited . 

See your nearest 
A.M. Electronics, Inc. dealer 

Here is a partial li st ing of our dealers 
rn North America and Europe : 

ARIZONA 

Slmutelk Compuler Products 
PO 8011: 13687 

rues.on AZ 85710 

CONNECTICUT 

Compt.1ter Senlc•• ol Danbury 

14 Svmm1t Street 


Danbury CN 06810 


Mount1ln View Soltw•r• 
Mlrybroow. Roao 


Danbury CN 06810 


COLORADO 

Date Aetourc.. 
8000 Eu1 O\.i1ncy 
Oen"e' CO 00237 

Roblnaon En11rpt~'l•t 
:l356 E Boulder 


Colorado Soring' CO 80909 


DIST. OF COLUMBIA 

Prog,•m Slcxe 

4200 W1scon5'11 AYenu• . NW 


Was.tHngton 0 C 20016 


FL ORIDA 

Adventure lntern•Uonal 

507 Ea5t Street 


Longwood fl 32750 


All Sy1tem1 Go 

105 W Plant SitHI 


W1n1tH Garden Fl 32i81 


ILLINOIS 

3H Compuler 
1950 Siner Roaa 
Au ro ra IL 60504 

Mld•e1l Comput•r Perlphi•r•I• 
1467 S M 1c-h1gan Ave 

011ca;o. ll 60605 

Th•~•r Radio 

151 Alii1reS1 


Greenview ll 6?642 


MASSACHUSETTS 

Small 8 u1ine11 Sy1 t•m1 Group 

6 Ca11tsle Road 


We5110rd MA 01866 


Computer Plu1 

24 SA Great Road 


L1111e1on MA 01 460 


MICHIGAN 

Jame1 Buller 

4J8 E La h:e St,ee1 


P111oskoy, Ml 49770 


Eight Bil Corner 
72'2 Evanston A~·e 

M uskegon Ml 494 ;1 2 

M•trb Soltw•re 

J15 M arion Ave 


8 1g Ali1J•ds M l 49307 


Remuhble SoH••r• 
1508A Oetense 

Muskeoon Ml 49441 

Soft S•c;tor Mukellng, Inc. 
6250 M1ddl~t Ad 

G11den C11y Ml 48135 

NEW HAMPSHIRE 

TSEfH•rd1,de 
6 SouU'I StrHt 

Mdlord . NH 03055 

NEW JERSEY 

Floppy Oi1k ServlcH 

CN5212 


Pr1nc•100, NJ 06$4() 


NEW MEXICO 

Rocky Mountain Englne•rlng 
J. 749St>ulhern SE 

Albuquerautt , NM 87108 

NEW YORK 

8 . T. EnterprlH t 
171 Hawlun!li 

Ctnttruch. NY 11720 

NORTH CAROLINA 

Alphe T•chnology 
1201 W1cli.er Ori"e 
Atl 4t1Q'1 NC 27604 

OREGON 

1300 Centi• El.clronlca 

1JOCHl1h Srreel 


umaM111 OA 97882 


PENNSYLVANIA 

Sloen1o AadJo Shack 
562 Null Aoao 

Phoen1i.:v11 1e PA. 19460 

BELGIUM 

Datavl1ion 

Av du 0 1am-1nt 45 


tQ.40 BrusHls · Belgium 

TELEX 64729 FITECO b 


WEST GERMANY 

Fu11ner 

Comput•r Syttema., GM8 H 


4430 S111nru11 

1Yar1t1 , 7 


REP. OF SOUTH AFRICA 

Br•urn Du•l n111 M•chlnH 

480 Sydney Ad 


Ourban 4001 


This package may be speci fied for auto 
dealers. mechanics . TV repair centers. 
electron ic technicians. and appliance re­
pair centers $199.95 

Or der Entry 
With Invoicing and Inventory 

Orders are composed of name and ad­
dress information (wi th optional company 
name). method of sh ipment, payment 
method. items on order. quantit ies , prices. 

fhOOOw••O• h;:J..11 ,... ,,..~IPIJ 

description. and stock number. This sys­
tem also prints invoices . 

At point of sh ipment. inventory is au­
tomatica lly updated. Dollar sales are re ­
corded . Sh ipping charges and dates are 
logged . Entries may be ed ited. Partial 
shipping is permitted. 

The inventory module allows checking 
and updat ing stock. inventory reports. 
sales reports . shipping charges, and 
more. 

This complete system is for almost any 
wholesale or retail business. Capacity is 
upward-expandable from a dual 40-track 
Model I system: 1.750 inventory items. 
385 orders per diskette . $199.95 

Invent ory Control System 
Th is system g ives you complete control 
over an un limited amount of inventory 
;terns. (Note: Systems conta ining more 
than 13.000 items are difficult to handle 
from a maintenance time standpoint. e.g. 
Block File reorganizat ion can take over 
3 hours.) 

As present ly configured . a Model I 
computer with one 40-track drive wi ll hold 
1.925 items. or a four-drive system a tota l 
of 6.625 items. Four 80-track drives wil l 
hold over 13.000 items. A Model Ill com­
puter. with two 40-track drives. wil l hold 
about 13,000 parts. 

If necessary. A.M. Electron ics. Inc . can 
mod ify both the program and hardware to 
all ow on-li ne storage of an unl imited 
amount of items. As the fi le becomes 
larger. ma intenance operat ions take 
longer. Average search time is six sec ­
onds. with 12 seconds the longest time. 

Upon program initial ization, the user 
specifies the item number and descrip­
tion digit length. This allows for item num­
bers up to 23 alpha-numberic characters. 
(As item number digits increase, digits for 
description usage are decreased .) 

The program is completely menu­
driven. Items can be added. edited, or 
deleted from the file. Items can be placed 
on order. rece ived to stock. or sold from 
inventory. Complete printout capabil ities 
are available. 

Item information includes: item number. 
description, supplier. re-order point , cost. 
wholesale and retail selling price. quan­
tity. on-order. and total sold. The re-order 
point is calculated by the program, based 
upon number of un i ts so l d over a 
specified period of time ....... $199.95 

,,;452 

A.M. ELECTRONICS, INC. 


• 

Ann Arbor : 3366 Washtenaw Ave. 48104 (31 3) 973-2312 Open M-F 10-6, Sat. 10-5 


Fowlerville:• 111 North Grand. Box 1071 48836 (517) 223-7281 

Attention Dealers, OEM's & Distributors: Call us for details on our attractive pricing. 


' " TAS-80 Is a trademark of Tandy Corp . •Author.zed Aad•o Shack dealer Prices sub1ec1 to change w1thou1 nouce. 
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f0REVIEWS 
edited by Michael E. Nadeau 

"/ find the additional 16K great 
for things like Editor/Assembler Plus . .. 

or a data base management system .. " 

The Internal Memory when service is required. By the way, make it work . Just install it and you are 
Larry Holmes since I instal led my IM, I have had no prob­ ready to go. The Level 11 ROM is capable of 
Holmes Engineering lems with the logic leads-in other words, addressing up to 4BK of RAM , plus the 16K 
Salt Lake City, UT soldering really isn't necessary. for the Level II ROM, plus peripherals 
$59.50 Regarding power, the additional RAMs (CRT, keyboard, etc.). This is a total of 64K 

only require an extra 50 milliamps from for a Z80 system. 

O
by Eric Keener, WBGEST the system's five-volt supply, and that on­ I find the additional 16K great for things 

ly in bursts, not a continuous drain. As for like Ed itor/Assembler Plus (Microsoft) or 
ccasionally a product comes along the 12-volt supply, the IM draws an addi­ a data base management system. I can 
that you could consider the greatest tional 60 milliamps. Thus, the total drain even work on a Stringy-Floppy modifica­

since the microcomputer. This time it is on the 12-volt supply is only 125 milliamps, tion for Radio Shack's budget manage­
the Internal Memory (or the IM) from far below the 480 mil liamp design limit. ment programs. 
Holmes Engineering, an attachment for Finally, the IM requires power from the The IM package does not include the 
your TRS-80 Model I. - 5-volt supply. In my keyboard, I have not additional RAMs. However, I've seen the 

Imagine, those of you (like me) who can only the IM, but a lowercase modification additional 4116 RAMs advertised tor as li t­
just barely afford the computer, much less that uses two RAMs, and the high speed t le as $30. Holmes Engineering provides 
the expansion interface for that coveted modification that uses two more ICs. I total support for the IM and a one year 
amount of additional memory, imagine have not experienced any power supp ly guarantee. 
being able to have 32K inside the key­ problems. Those of you who have limited space 
board for less than $80. It's fantastic! The The IM is strictly a hardware modifica­ and funding: the Internal Memory is for 
IM is a sma ll circuit board that con tains 16 tion and does not require software to you. • 
RAM sockets (p lus the necessary decoder 
ci rcuits), and is plugged into the eight 
RAM sockets in your keyboard. The origi­
nal eight RAMs (they must be 16K) are 
then plugged into the JM. This leaves you Rex 80 Rom Extender l ion to my software problems. The de· 
eight more sockets for either 4K or 16K Model I, Level II vice was called the Rex 80 RO M Extender. 
RAMs. Personal Microcomputers, Inc. This accessory boasted the use of 2,014 

When I heard about the IM from Larry Mountain View, CA bytes set aside in the reserved area for 
Holmes (the brains behind the IM), I just $60 your own programs. There was apparently 
couldn't resist . I ordered the IM by phone no conflict between the Rex 80 and the 
on Tuesday, and it arrived on Friday. I did standard Level II ROM . I checked Radio 
have a minor problem instal ling the board, by Mel Patrick Shack's Technical Reference Manual, and 
as capacitors C32 and C34 were in the 
way. I merely moved them to the other 
side of the CPU board and, voi la, 32K of When I acquired a JPC cassette sys­
user RAM (actual ly 31956 bytes). tem, I searched for an answer to 

Larry has indicated that he is aware of some of my software problems, particu­
the minor problem with the capacitors, larly the JPC driver program that resided 
and is already planning a slight redesign in memory with many of my other ma­
so C32 and C34 will not present further in­ chine-language patches and uti lities. And 
stallation problems. He hopes to make it while the JPC software driver was re lo­
possible for anyone to install the JM with­ catable, I still needed several versions on 
out any problems. several tapes. Combine this with other 

The IM also req uires four connections programs on the list that reside in high 
to the CPU board, of which only three are memory and you can end up with a huge 
required if you are adding 16K. These are number or memory sizes to remember. I using a machine-language monitor I 
logic connections, as the IM acquires its was convinced there was an alternative to checked the computer system itself. I 
power f rom the RAM sockets. Holmes En· my problem. found that the Level II AOMs occupied the 
gineering has come up with some minia­ area from 0000 (hex or decimal) to 2FFF 
ture clips that are small enough to attach The Rex 80 (hex) or 12287 (decimal). The next address 
to the pins of the other ICs on the CPU Scanning the advert isements in many that was actually decoded for use was 
board. Thus, there is no need to solder or computer related publications, I came 37DE hex, 14302 in decimal. The address 
cut traces, and the IM is easily removed across one which offered a hardware solu· was the DOS communication status ad­
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dress. According to Radio Shack the area 
from 3000 hex (12288 decimal) to 3700 hex 
(14301 decimal) was a reserved communi­
cation area. 

The advertisement also said that the 
board was compatible with most of the 
EPROMs on the market. EPROM stands 
for Erasable Programmable Read Only 
Memory. They function exactly the same 
as your standard ROM except the infor­
mation it contains can be altered. 

I knew that Exatron had their operating 
system on either a ROM or EPROM chip 
and you initialized It by entering System 
/12345. Their entry address of 12345 was 
in this reserved area and did not seem to 
disturb anyth ing, so I guessed the Rex 80 
was addressed in the same way. 

The Interface 

The board itself is approximately 24 in­
ches square with an edge-card bus on two 
opposite sides. Four rubber feet on 
3/4-inch standoffs (spacers) support the 
unit. It does not come in a case. The P.C. 
board is double sided, has a 24-pln Tex­
tool zero insertion force socket for your 
EPROM and a five-volt regulator for the 
power supply. An ac ada~ter is requ ired to 
power the regulator chip on the P.C. 
board. It plugs into a female miniature 
phone jack on the board. Only the address 
lines are fully buffered on the board. Th is 
did create a problem but was easily fixed. 
Two pages of documentation accompany 
the Rex 80 for connection, operation and 
memory map reference. 

EPROM Programming 

This was one of the hardest tasks I have 
ever attempted. I completely wore out my 
Ed itor/Assembler creating source and ob­
ject codes of my rout ines. Remember that 
all of the rout ines had to be assembled in 

After deciding which patches and 
utilities I wanted in EPROM, I filled the re­
maining 864 bytes. Now with a working 
version some 2,007 bytes long, I inquired 
into the format of programming entry. A 
local company informed me that hex, oc­
tal or binary were acceptable. They would 
then enter my program byte for byte into a 
EPROM programming machine. 

I had my program assembled at 3000 
hex, but there was no way to load It and 
obtain a printout of it, since there is no 
RAM there to hold it. So I dumped the as­
sembled version from Editor/Assembler to 
the printer, went to Memory size, loaded in 
a machine-language monitor, and then sit· 
t ing with printout In hand I entered byte 
after byte of my object code starting at 
5000 hex. Actually I could have entered it 
at any address in RAM since all I wanted 
was a hex dump. I also could have given 
them my Editor/Assembler object code 
listing except that It Is difficult to read 
with all the line numbers and mnemonics. 

Armed with a hex dump of my program 
and a blank EPROM (an Intel 2716), I head­
ed out to the local electronics firm, where 
attar about four hours, I had a pro­
grammed EPROM. 

Flnal Assembly 

I connected the Rex 80 to a short 40-pin 
cable and the other end to the rear of the 
keyboard. The programmed chip was 
placed into Its socket and the computer 
system powered up. Memory size was an­
swered with Enter and then System /12288 
was entered (my program entry point). 
What I got was a spectacular crash. 

I powered down then back up and load· 
ed my machine-language monitor. I start ­
ed a symbolic dump of whatever was at 
3000 hex (I did not Initialize the EPROM 
this time). Something was definitely 

"Armed with a hex dump of my program 

and a blank EPROM, I headed out 

to the local electronics firm . .. " 


RAM, completely debugged and then 
saved for the final version. 

I started with JPC's sottware, rewriting 
parts to fit Its new location until I had a 
final working copy that had shrunk from 
1,367 bytes to 1,250.This left 864 bytes left 
for my patches and utilities. 

wrong when every 256 bytes the program 
would repeat itself .At first I suspected the 
data lines, but why was some of the pro­
gram correct? This lead me to the address 
lines and after doing a lot of continuity 
testing I found a badly plated through 
hole, right under the EPROM socket. The 

socket was removed and replaced by 
Molex connectors should any other prob­
lem arise. At this point I could have re­
turned the Rex 80 but I am a hardware buff 
at heart . 

Reconnecting everything as before and 
initializing, it worked! Almost. For some 
odd reason part of my 1/0 routine failed to 
function properly. This was the fault of the 
programming firm. They had mistakenly 

fOi) II 
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read a hex byte F6 as 66 and entered It as 
such. The EPROM was removed and re­
programmed in about 15 minutes. This 
lime there were no problems. 

User Comments 

Was it worth all the trouble? Yes! Hav­
ing all of those routines on-line, never hav­
ing to remember memory sizes and being 
able to insert different EPROMs for other 
tasks, definitely makes the TRS-80 a much 
more powerful computer system. 

If you feel that this could be a possible 
solution for you as well , allow me to make 
some helpful suggestions: 

•The ac adapter must be at least nine 
volts, 300ma to power the board. 

•It is a good Idea to install a small heat 
sink on the regulator chip. 

•When you order your EPROM make 
sure you specify the single five-volt ver­
sion. An access time of 450ns is fast 
enough (even if you have a high-speed 
mod installed). 

•On the P.C. board you will see two 
electrolytic capacitors. On the three 
boards I have seen these are not soldered 
on both sides but should be. 

•You can install the Rex 80 between 
your keyboard and expansion Interface, or 
to the expansion interface itself. But if you 
have a non-Radio Shack expansion it may 
not work Installed there. My Microtek ex· 
panslon will not work off the Rex 80 ex­
pansion's bus. You may have to obtain a 
two-for-one cable connector.• 
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Dynatyper Keyboard Actuator 
Rochester Data, Inc. 
Rochester, NY 
$499 

by Paul Snow 

Akeyboard actuator is an array of sole­
noids that fits over a typewriter 

keyboard. In response to LPRINT or 
LUST, the actuator drives a plastic arm 
down onto the appropriate key and pro­
duces honest-to-goodness letter-quality 
output. 

If you already own an electric type­
writer, then an actuator is an inexpens ive 
alternative to the daisy-wheel printer. You 
can remove the actuator any time you 
want to use your typewriter normally. 
Since there are no internal changes to the 
typewriter, your warranties and service 
contracts are unaffected. 

The big disadvantage is speed. A Dyna­
typer averages about eight characters per 
second. You can boost this to 15 or even 
20 characters per second, but you may 
lose some letters as the typewriter fails to 
keep pace with the mechanical typist. 
Solenoid heating can also be a problem at 
high speeds. Repeatedly hitting the same 
key without an adequate cooling period 
can damage the solenoids. Thus, typewrit­
er graphics are limited. 

The Dynatyper can be used with the 
IBM Selectric along with many other 
brands. W ith the Model I, Level II it works 
equally wel l with or without the expansion 
Interface. You do not even need a Radio 
Shack printer interface cable if you do not 
have an expansion Interface. The Dyna­
typer simply plugs into the back of the 
keyboard console. 

Insta llation is simple. Two supports are 
mounted on the outside of your type­
writer. You remove the cover of the Dyna­
typer and manipulate four nylon screws to 
adjust the height of the unit over the keys. 
When each plunger activates its key near 

the bottom of its stroke, you replace the 
cover and hook up the cables. 

Each time you use the Dynatyper, you 
load and run a Basic program. The pro­
gram takes over your top 306 bytes of 
RAM POKElng a machine-language driver 
routine Into that space. There is some in­
convenience both in lost memory and in 

the time required to load the 4K Basic pro­
gram. This last problem is mitigated if you 
have a Stringy-Floppy or disk. Loss of the 
strategic top bytes may interfere with your 
own machine-language programs. 

But there are advantages to placing the 
driver In RAM. Vital parameters such as 
typing speed can be quickly changed. 
Wh ich ASCII code hits which key can be 
redefined by a simple change In a few 
data statements. Thus, you can fully ex­
ploit interchangeable IBM typing ele­
ments with special character sets. 

One function that should be simple with 
a driver in RAM is automatic case rever­
sal. As you may know, the action of the 
TRS-80 keyboard is exactly opposite to 
that of a regular typewri ter. Shifted letters 
are lowercase, unshlfteds are uppercase. 
That is fine If you are listing programs. To 
produce ordinary dual-case text, though, 
you either spend a lot of time holding 
down the shift key or else you figure a way 
to perform case reversal automatically. 

The documentation that comes with the 

To get automatic case reversal , add the following statements to the Basic program: 

3072 PAINT ..U =UPPER CASE ON SHIFT KEY"" 

3090 IF LEFTS(AS, 1) = "U'" THEN 3800 

3800 L 1 =169:L2 =201 :V1=225:V2 = 161 :FOR I = 0 TO 25: 


POKE A+ L1 + l,V2+1:POKE A+ L2+ l.Vl + l:NEXT:GOTO 3080 

Run the program normally. When It asks you 
DO YOU WANT TO CHANGE ANY DELAY CONSTANTS? 

say YES. When It asks 
CONSTANT? 

answer "U". 

Program Listing. Patch for Dynatyper Driver Version 3. 

"The Dynatyper is not a 'set it 

and forget it' device. Its height 


must be readjusted periodically. 

The solenoid plungers must 

be cleaned regularly, too. " 


Dyna typer driver does not even broach the 
subject. A suggested patch for version 3 
of the driver is given in the Program 
Listing. Why something like this is not in 
the Dynatyper book Is a mystery. 

Documentation 

The poor quality of Its documentation is 

the weakest feature of the Dynatyper. The 
manuals are fraught with typos. The 
would-be modifier of the driver program 
gets little support beyond a listing and a 
brief explanation of the operating philoso­
phy. Worse, the Assembly listing of the 
machine-language program that resides 
in high memory does not use the standard 
Z80 mnemonics familiar to EDTASM fans. 
Fortunately , there are enough comments 
to permit comprehension. 

Another baffler about the Dynatyper 
documentation is the absence of any 
mention of the actuator's wrap-around 
capability. Wrap-around means that long 
program lines will be broken up into two or 
more lines of typing when you LUST. This 
is a handy feature; you would expect 
Rochester Data to brag about it rather 
than leave you to stumble across it. 

The Dynatyper is not a "set it and forget 
it" device. Its height must be readjusted 
periodically. The solenoid plungers must 
be cleaned regularly, too. Fortunately, it is 
a simple matter to lift each one out, wipe It 
off and slip back into place. But if you drop 
the Dynatyper with its cover off, all those 
plungers will fall out and it will take you a 
while to sort and replace them properly. 

The low cost and flexibility of the 
Dynatyper make It an attractive product. 
The one-year warranty is a big plus. After 
all, you are buying a box full of electrome­
chanical parts. The failure of any one 
renders the entire assembly useless. I am 
happy with mine after several month's ser­
vice. However, I don't have much software 
that needs those top bytes, nor am I fazed 
by software modification with sketchy 
documentation. • 
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• All of BOSS's Trace, Single Stepping, and Variable Review features give you 
the Ultimate De-Bugg ing Tool for Bas ic Programs. 

• Requ ires Less Memory than Any Other Basic Interpreter 

• The Usual High Standards set by the Author are incorporated in 

MULTIDOS 

MULTlDOS -The Only Complete "All Density" Operating System on Earth 

MULTlDOS -With "BOSS-SUPERBASIC" is a MUST for Your TRS-80'" ! 

~-----featuring --------, 

• ALPHABETIZED DIRECTORY • DUEL DIMENSION STRING SORT• 


•BREAK POINTS TO CONTROL SINGLE STEPPING• 

• EXECUTE ANY DOS COMMAND FROM BASIC• 


• Trace to Line Prin ter • Ma1nta1ns Date • Forms 
• The only All Basic Cha1ner • Multiple DOS Commands • Full Lower Case Support 
• Level II Transfer • Soph1st1cated ··Do·· • No Printer Hang-Ups 
• Repeats DOS Commands • Maintains Time • Automatic Density Recognozed 
• Flexible Keyboard • Fastest Back-Up • Innovat ive Load 
• Single Drive Copy • Page Scrolling • Fastest Format 
• Variable Leng th Records • Execute for on ly Basic Programs • Find Command 
• Con tinues Basic Programs • Fastest Renumber • Global Edi tor 

after reboot. • Single Step with Auto Delay • 80. 40. 35 Drives Mixed 
• Security Boot-Up • No Hang • Disk Editor Assembler 
• Fastest De-Bug • Dated Files • Space Compressor 
• Graph ics Dump • Super Dump • Simple Mini DOS 
• Fastest Copy • Link • String Packer 
• Single Step • Route • Delete Arrays 
• Zero Arrays • Spooler • Automa tically Supports High-Speed Clock 

Cosmopol itan Electronics Corporation 1s799sl 
P.O . Box 234 • Plymouth, M ichigan 48170 

(313) 397-3126 Please Include S2 50 
Sh1pp1ng & Handhng 

- DEALER INQUIRI ES WE LCOME - M1ctugan Re1denls. 
Please Include

WELCOME 404 Sales T a:ii: 
...-4 15 
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Archbold High-Speed Modification Once these speeds are selected, mak­ The board itself is small (about 1 1/2 by 
Archbold Electronics ing them work reliably is another matter. 3 Inches), beautifully crafted, with a clear 
Rancho Cordova, CA The TRS-80 Is comfortable with a 50 per­ plastic insulator across its bottom, and 
High-speed modification, $45 cent speedup and can handle a 100 per­ two wide foam pads for attaching to the 
Memory delay line, $18 cent speedup with a minor modification to main TRS-80 circuit card. A 20-conductor 
Z80B processor (for 5.4 MHz mode), $18. one circuit. But the expansion interfaces cable is attached, which must be sepa­

resent the speedups, and flakiness begins rated into wire groups of different lengths 
by Dennis Bathory Kltsz to appear in that area when the TRS-80 is after the board Is put in place. 

pushed faster. Making more than a 100 Archbold 's instructions say that before 
percent increase can be fatal to programs the sticky foam pads are applied to the 

Critics of the Model I TRS-80 have long using high memory. TRS-80 circuit board, the board must be 
held that the speed at which Its Z80 Archbold has solved this dilemma In clean. He should have said immaculate. 

microprocessor operates is slow, far un­ several ways. First, the disk accessing is After the machine has been used for a 
derutilizing the power of the machine. monitored, returning to normal speed for while (which it probably has by the time 
Radio Shack has never acknowledged this process. Secondly, he recommends a this mod is installed), there is a buildup of 

few minor circuit changes to increase 
memory stability. Next, he insists that any 
early units be stabilized with the Radio 

"A basic clock 
speed-up is fairly 

simple to achieve." 

Shack buffered cable/twisted pair im· 
provements. And finally , he makes a mem­
ory delay unit available for use with the 
very highest speeds. 

Installation 

" The board itself 
is small (and) 

beautifully crafted." 
Before commenting on the difficulty of 

installing the high-speed board, I would 
like to say that Archbold makes every ef­

that criticism, and consequently has fort to document each step of the process dirt from the air, as well as solvents, 
never offered any speed upgrade kits and assist the user. Unlike any other hard­ cleaners or lubricants used for the edge 
similar to their lowercase and Level II up­ ware change to the TRS-80, the Archbold card connectors. Make sure the area onto 
grades. That effort has been left to Individ­ board provides a full-size photograph of which the Archbold board is to be fas­
ual hobbyists and experimenters, and, the entire TRS-80 circuitry with the modifi­ tened Is free of this grime and absolutely 
sometime later, to a few enterprising man­ cation connections clearly numbered. dry. 
ufacturers. Also, every revision (A, D, E and G) of the Separating the wires is the next step. 

There's some disagreement as to who computer Is covered in the Instructions. It Instead of slitting the wires with a razor 
manufactured the original high-speed is among the best hardware documenta­ blade, grasp the end of the wire hank as 
modification forTRS-80 Model I. But there tion ever prepared for computer add-ons. you would a package of Fritos­ the kind 
is no question that Bill Archbold has pro­ Nevertheless, the prospect of cutting a that won 't ever open with a gentle tear. 
vided a consistently reliable modification half dozen traces and separating, cutting, Place your fingernails close together at 
board for quite some time. The first Arch· stripping and soldering 20 wires Is not a the end of a wire pair, and nick the plastic 
bold circuit allowed only a 50 percent job to be undertaken impatiently. This in· between the wires. Then twist as you 
speed increase, but later he offered ver­ stallatlon requires that the user read and would attempt to crack through the end of 
sions including faster and slower com­ follow each step with great care. An ex- the Fritos bag. The wires should begin to 
puter operation. The latest permits some separate, allowing you to pull them gently 
TRS-80s to operate at 5.36 MHz, three down to the required length. 
times faster than the original keyboard The wires are trimmed long enough to 
unit. reach each of the points shown on the cir­

Not only Is the Increase dramatic, but cuit board, and very short bits of insula­
Archbold's newest circuitry monitors cer­ tion are stripped from their ends. The ex­
tain computer operations. Thus, errors posed portion Is t inned (prepared with 
during disk access do not occur because solder), and so ldered to various points on 
the board switches back to normal speed 1he TRS-80 circuit board. Throughout this 
during this critical time. process, the instruction manual must be 

A basic clock speed-up is fairly simple checked carefully, as there are traces to 
to achieve. Speeds other than the 1.77 be cut, and different considerations for A, 
MHz of the TRS-80 are accessible Internal­ D, E and G versions of the computer. 
ly; it's hard to determine whether they " " 0 These version numbers are clearly marked 
were a deliberate design consideration or on the boards (they are part of the board's 
merely the accidental results of the divi­ manu facturing number printed near the 
sion of 10.644 MHz master clock. In any power supply). 
case, speeds 50, 100 and 200 percent When the board is installed, testing can 
faster are already present in the TRS-80 begin. Archbold indicates two possible 
circuitry. Making them available to the pert could have the board Installed in an connections for one wire, for example, if 
user Is a matter of selecting them with hour or so, a novice can be expected to the modification does not seem to work at 
electronic switches. spend a full evening of careful work. first. In the three boards I have installed, 
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Your best 	 Your best 

Model I/Ill Model I/Ill


peripheral buy modem buy 

is amodem. is LYNX. 


Considering expanding your TRS-80 
Model I or Ill? Then you should know 
that only one kind of peripheral can 
give you all these extra capabilities 
... in a single 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 talking about a 
modem. A far more sensible first 
step in expanding than, say, joy­
sticks, or a voice box, or a printer. 
And, therefore, your best peripheral 
buy. 

A modem opens up a whole new 
world to you . A world of thousands 
of computers and computer people 
just like you, in homes and busi­
nesses around the block and across 
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. 

Lynx lor 
Model I/Ill . 

The new LYNX for TRS-80 Model I and Model 
Ill. It's the latest innovation from the people who 
are making data communications affordable. It's 
the best first step you can take in expanding. It 
makes your microcomputer a whole new animal. 

123 LOCUST STREET LANCASTER. PENNSYLVANIA 17602 
Phone 717/291-11 16 

TRS-80 is a trademark of the Radio Shack Division of Tandy Corporation . 

FCC Registration Number: A909KE·68171 ·DM-N 

The new LYNX is the ideal modem 
for your Model I or Ill. That's because 
it's the key element of a total direct­
connect telephone communica­
tions package. 

This package includes all serial 
and computer bus interfaces , cables 
and terminal software .. . and comes 
to you with these remarkable fea­
tures: 

• SINGLE PRICE: $299.95! 
• Compatible 	with both Model I 

and Ill. 
• No 	 separate purchases re­

quired. 
• One-year warranty. 
• Auto dial/auto answer. 
•Works 	with any software, in­

cluding ST-80 by Micklus. 
•Active clear, break, and "con­

trol" keys. 
• Half or full duplex, variable word 

length, parity and stop bits. 
• Dial from phone, keyboard, or 

memory. 
• Works with or without Model I 

expansion Interface. 
• Works with or without Model Ill 

RS-232 card. 
• Can be placed on either side of 

Model Ill. 
•No tools needed to install. 
No other modem gives you so much 

in a single package. And when you 
compare the LYNX price with the to­
tal cost of bringing any other modem 
on line, it could save you OVER $1001 

..... 218 

Consult your local microcomputer retailer, or call one of these LYNX handlers today-TOLL FREE: 

ADVENTURE INTERNATIONAL ADVANCED COMPUTER PRODUCTS TSE HARDSIDE COMPUTER PLUS 
Longwood, FL Irvine, CA Milford, NH Littleton, MA 
800/327-7172 800/854-8241 800/258-1790 800/343-8124 

THE PROGRAM STORE STEVENS RADIO SHACK SIMUTEK PROGRAMS UNLIMITED 
Washington, DC Phoenixville, PA Tucson, AZ. Jericho, NY 
800/424-2738 800/345-6279 800/528-1149 800/645-6038 
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only one did not work perfectly the first 
time (in fact , it never worked at all - more 
on that later). For expansion interface 
owners, there is some minor work to be 
done there as well. 

The final touch is the power indicator 
on the front of the TRS-80. This becomes a 
speed ind icator-green for normal speed, 
red for high speed. The Archbold high· 
speed mod is switched from high to low 
speed merely by issuing a Basic Out com­
mand to port 254, an assembly code Out 
(FE), or an machine language 03 FE. The 
modificat ion is otherwise transparent to 
computer operat ion. 

Moving Faster 

Mult iple speed opt ions are ava ilable on 
th is board, but call for some user interven­
tion. Spec ifical ly, two 74LS74 integrated 
circuits, a double-po le, double-throw 
switch , a ZBOB microprocessor, and a 
memory delay line are required in a ful l ex­
pansion of the speed opt ions. The mem· 
ory delay line is essential for 5.36 MHz 
operation (three times the normal comput­
er speed), as Is the hotter ZBOB processor 
(nominally rated a 4 MHz CPU). The whole 
system can run $85 plus a lot of time. 

I won 't say super speed is not worth· 
while, but It does take a lot of time and pa­
tience. Integrated circuits must be piggy­
backed and holes drilled for switches. 
Even with the Z80B and memory delay 
line, there 's no guarantee it will work re­
liably and consistently. But it can work, 
and if you need the additional speed, then 
the Archbold modification can provide a 
key to it. 

There Is one serious black mark against 
the Archbold modification. Archbold has 
joined manufacturers like Percom in tak­
ing what, from my point of view, is a 
ludicrous form of circu it protection-he 
has sanded the part numbers off the top 
of the integrated circuits. 

If anything goes wrong with the Arch· 
bold board, or if anything (even something 
simple and obvious) does not work upon 
first installing it , forget the diagnosis. 
Unless you are psychic or a very astute 
electronics designer, there Is no way the 
Archbold circuit will reveal Its operation to 
you. Therefore, you will have wasted all 
the time spent installing the board, have 
to rip it out, box it, put postage and in· 
surance on it , return It to Archbold, and 
wait two weeks for a replacement. 

I had driven 150 miles to install this 
board for a friend who grows extra thumbs 
whenever he's even shown a soldering 
iron. With everything in place, I powered 
up the modified TRS-80. Within two 
minutes, the computer died. I took the 
machine back home for a 'scope check, 

and found all the signals coming from the 
computer to be good, but nothing coming 
out of the Archbold board. But with no 
idea of what circu its made up the modifi · 

cat ion, out it came. The computer was 
healthy again. My friend drove to pick up 
his machine, and was disappointed that 
the mod wasn 't In place-just a paltry 50 
percent speedup I Installed to console 
him. 

Word came back from Archbold a few 
weeks later that the board " tested out just 
f ine." I couldn't help feeling a bit 
frustrated and resentful at the implication 
that I had installed the board Incorrectly. 
It reflected on my competence, but with· 

"Multiple speed options 

are available . .. but call 


for some user intervention." 


hardly market it cheaper, nor with docu­
mentation and installation instruction of 
as high a caliber. 

In summary, the Archbold speed-up kit 

Is a f ine product that can transform you r 
pokey TRS-80 into a fast , more powerful 
computer. Calculat ions and sorting time 
are cut phenomenally, and graphics take 
on a remarkable new level of an imat ion. 
With all its advantages, though, it join s 
those other black boxes I refuse to install 
in my own computer. 8 

Recently I had the opportunity to speak 
with Mr. Archbold, and I asked him about 
the missing numbers on the high-speed 

"I won 't say super speed 

is not worthwhile, but it does 


take a lot of time and patience. " 


out a schematic there was no defense. A 
new board was shipped anyway, but I still 
had no schematic or part numbers for 
reference. I refused to install the board, 
asking my friend to sh ip It back. As of this 
writing , Archbold has still not given 
enough circuit details to diagnose it. 

It's too bad, because the two other 
Archbold boards I've installed work very 
well , making the Archbold speed-up an ex­
tremely economical alternative to buying 

circuit board. It seems that Archbold has 
actually been a victim of design ripoff. He 
denied a request from another company 
to market his earlier high-speed modifica· 
tion because of his substantial Invest­
ment in circuit boards and parts. But this 
company (well known in the microcom· 
puter world for mass-storage equipment) 
refused to take no for an answer, actually 
taking Archbold's design and attempting 
to market it with neither credit nor pay­

"It seems that Archbold 

has actually been a victim 


of design ripoff." 


a faster computer. And it seems a high ment to Bill Archbold. Perhaps there is 
level of paranoia that would allow Bill some justifica tion, then, for Archbold 
Archbold to believe that anyone would removing the markings on his redesign of 
bother stealing the product; they could the high-speed mod. 
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Centronics 739 
Centronics Corp. 
Hudson, NH 
$995 parallel port 
$1 ,045 serial port 

by G. Michael Vose 
80 Microcomputing staff 

The current decade may go down in his· 
tory as the decade of the printer. In the 

past year and a half, over a dozen new 
printers have been introduced for the mi· 
crocomputer market. The price floor for 
these printers has plummeted to less than 
$300! Many of these printers support the 
most sophisticated of features-underlin· 
ing, subscripting , superscripting , bold 
type and more. 

The Centronics Corporation has been 
making printers for computers since the 
early mainframe days. They have broad 
experience, both in manufacturing and 
marketing and have been the Original 
Equipment Manufacturer (OEM) for many 
computer makers including Tandy/Radio 
Shack. 

The Centronics 739 is the newest of the 
Centron ics family of dot-matrix printers. 
At 14.5 by 11 inches, this compact printer 
tits neatly alongside a TRS-80 Model I, II or 
Ill. The 739 accepts fanfold paper up to 9.5 
inches wide, roll or single-sheet paper up 
to 8.5 inches wide. It prints 40 characters 
per second (the manual claims 100 cps 
but my tests showed it to be slower than 
my NEC Spinwriter, rated at 55 cps) with 
vertical spacing of six lines per inch and 
horizontal spacing of either 10 characters 
per inch (cpl) or 16.7 cpi. 

The 739 has a primary and a secondary 
character set. The primary character set is 
the standard 96 U.S. ASCII monospaced 
characters. The secondary characters 
sets include switch-selectable sets for 
France, United Kingdom, Germany, Italy 
and Sweden/Finland. The 739 is available 
for either parallel port or serial port config­
ured applications. Both printers link up 
with the host device via 40-pin edge con· 
nector cables. 

The 739 uses a unidirectional print head 
that slows it substantially. But it has 
some excellent features including sup­
port of underlining, proportional spacing 
for justification, elongated characters (in 
both the 10 cpi and the 16.7 cpi modes), 
backspacing and half line feed forward 
and reverse for subscripting and super­
scripting. It also has a select graphics 
mode. This mode provides 75 horizontal 
and 72 vertical dots per inch for good qual­
ity resolution. 

In addition to these good features, the 

739 has some poor features. Its most obvi­ ded in each print command, because the 
ous shortcoming is its lack of speed. Al l of end of a print line terminates the elongate 
its control knobs are located at the bot­ mode. This is not clearly stated in the 
tom along the front portion of the cabinet manual. It is mentioned but like most im­
where they can be difficult to see and ma­ portant information, only obliquely. 
nipulate. The paper advance control The Centronics 739 will be a solid seller 
allows single line advance or continuous because Centron ics will stand behind the 
advance; there is no form-feed control. machine with service and backup support. 
The operator's manual commits a series If this is important to you , the 739 is a 
of sins of ommission. For example, to good buy. There are other printers on the 
place the printer in the elongated print market, however, packed with features 
mode, the control codes must be imbed- and much less expensive. • 
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Fig. 1. Print Samples 

The Centronics 739 
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Coosot 101B-80E Printer 

Coosol, Inc. 

Anaheim, CA 

$495 (Kit) 


by Peter E. Noeth 

Ihave interfaced a Model 35 teletype and 
a Select ric typewriter to my TRS-80 and 

although these provided the printout I 
needed, I st ill felt I lacked certain features 
that are normally found in a dot-matrix 
printer. I found those features in the 
Coosol 101 B-SOE printer. 

The printer mechanism Is a C.ITOH 830 
with pin-feed platen accept ing 1 to 9 
112-in. paper. The controller board provid­
ed by Cooso l uses a Cybernet ic 
Microsystems CY-480 printer controller 
ch ip. This controller chip is a masked 
ROM microprocessor designed for a varie­
ty of dot-matrix printers. The basic 
features are: 

• 5 by 7 dot-matrix character generator 
• Full ASCII 96-character font 
• Internal 48-character line buffer 
• Graphics capability 
• 32 system level commands 
• Baud rate selectable (110- 9600 bps) 
• Buil t- in self test 
• Parallel port with handshaking 
Coosol uses two CY-480s in its control­

ler board wh ich gives a preset line buffer 
of 88 characters. This is the only disad­
vantage I have found in this printer. The 
problem Is that there is no overrun protec­
tion in the buffer. If you output more than 
88 characters without a line terminator 
(CR or FF), you lose the addit ional charac­
ters up to the terminator. 

The construction manual Is very com­
plete and easy to fo llow. If you have ever 
put together any Heathkit equ ipment, you 
will note the simularity. It takes you step 
by step through the construct ion of the 
pri nted circu it board and the wiring of the 
power supply. The printer is pre-wired and 
requires only the drive motor and print­
head cables to be plugged into the con­
troller board. The case is made of molded 
ABS plastic, and is in two parts. The upper 
half provides the mounting surface for the 
function switches (test, linefeed and re­
set) as well as the power switch. The lower 
half provides the mounting surface for the 
printer mechanism. By themselves, the 
two parts are very pliable and do not ap­
pear to be very sturdy but, once assem­
bled, they provide a sturdy, handsome 
housing. 

The reference manual provides you with 
all the necessary functional and opera­
tional information pertaining to the print­
er. It also gives examples of the software 
driver routines to be used with six dif· 

feren t microprocessors (includ ing the 
Z80). 

A software command Instruction chart 
is provided showing the function of the 32 
non-printable ASCII commands. An appli ­
cation note covers the graphics operat ion 
which allows you complete control over 
each print hammer to print whatever pat ­
tern you program. Schemat ics are lnclud· 
ed for both the cont roller board and the 
power supp ly. Coosol will provide you 
with documentation on the printer me­
chanism on order, but there was no Indica­
tion of cost. 

One item not covered in the manual 
clearly, although timing diagrams are 
given, is that the strobe pulse must be a 
minimum of 4us in length. The TRS-80 only 
outputs a 1.6us pu lse, so addit ional cir· 
cuitry must be added to provide a pulse 
stretcher. I chose to add a small circuit 
board containing a 74123 l.C. to provide 
the necessary strobe. Another possible 
way is to modify your expansion interface 
by adding a 470pf capacitor in parallel to 
the timing capacitor C64 at location Z29. 

REMASSEM-1 
An Introduction to TRS-80 
Assembly Language Programming 
Joseph E. Wlllls 
Remsoft, Inc. 
Euclld, OH 
$69.95 

by Jim King 

Some time ago I attended a short 
course on TRS-80 Assembly-lan ­

guage programming (ALP). I came away 
with a lot of papers, some confusion, and 
not much Interest. I didn't feel conf ident 
enough after taking It to do any ALP. 
About the only thing that I got out of the 
course was an acquaintance with Assem­
bly instructions In mnemonic form, such 
as LO, PUSH, POP, EX, ADD, SUB, INC, 
DEC, etc. Most of the demonstration pro­
grams were to manipulate the video which 
didn't interest me. 

a 
0 

I have just finished the AEMASSEM-1 

ALP course, and now feel that I am on the 


It took me about six hours to complete· 
ly assemble the unit. It worked the first 
time, using the test switch to print the 
character generator contents. I then built 
an interface cable to go between the ex· 
pansion In terface and the printer. When I 
tried to output to the printer my expansion 
Interface decided to " go south", and my 
system no longer funct ioned. As I later 
determined it was the 5V regulator chip 
that failed, but In the process it took the 
input buffers and both of the CY-480 chi ps 
in the printer. A call to Coosol with my 
problem resu lted in a most gratify ing ex­
perience of cooperation on their part. I 
returned the unit to them and received it 
back within 10 days completely checked 
out and working. My only cost was for the 
replacement parts. I would suggest that 
anyone purchasing th is un it insta ll 
sockets for the input buffer l.C.s-just 
in case. 

I am most pleased with the addition of 
this printer to my system and would rec­
ommend it to anyone wanting reasonable 
print capability at minimum cost. • 

road to becoming an Assembly-language 
programmer. This course consists of eight 
cassette tapes, a text book, and a manual. 

Five of these tapes contain 10 40-min· 
ute lessons by Joe Wiiiis. His lecture Is lei­
surely, detailed and starts with descrip­
t ions of the basics-binary, octal and hex 
number systems. His occasional humor is 
a welcome rel ief from what at t imes can 
be a difficult subject. As usual, a lot of im· 
portant Information is given verbally by 
the teacher, and Is not on the display, so 
taking notes Is necessary. 

The display cassettes are of very good 
quality. They have a higher signal level 
than many that I have used, and there 
were no failures to load. All of the dis­
plays, except the example programs and 
the last lecture, are in large characters (32 
per line). You can even direct the display 
to start over at section headings in a menu 
without reloading the tape. 

Also included is the third printing of 
Barden's TRS·BO Assembly Language Pro­
gramming book as the text. 

The course manual describes how to 
load and run the display tapes, and has 
flowcharts and source Assembly-code 
listings for two useful programs: Quick 
and Dirty Memory Test, and Print state­
ments to both the screen and printer. I 
found that I wanted to follow both the 
code and the flowchart at the same time 
while he discussed them, therefore I re­
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Now myaccounting systems 
run onCP/M as well asTBSDOS. 
So they'll work with your micro, 
no matterwhich it uses. 

I'm Irwin Taranto, and I originally designed my 
Model II systems to work with TRSDOS, the operating 
software Radio Shack supplies with the TRS-80. 

I designed them extremely carefully, with features 
other microcomputer accounting systems don't have. 
Mine all integrate with the general ledger, and, 
where it helps, they integrate with each other. 

My general ledger system gives year-to-year 
comparisons, in dollars and percentages. It figures 
budgets and it even has a report generator. 

My accounts receivable systems can do sales 
analysis by product code and figure in salesmen's 
commissions. They generate mailing lists by customer 
code or zip code for up to 2000 customers. 
You can choose either an open item system or a 
balance forward system which works on a cash or 
an accrual basis. 

My payroll system can handle up to 600 
employees in multiple departments, with any state 
tax routine (we provide them all). It can make any 
miscellaneous deductions you ask it to - it even 
does tips and meals. 

TRSOOS end TRS·SO are trademarks of the Tandy Corporation . 
CP/M is a trademark of Digital Research Corporation. 

My inventory control system stores up to 5000 
items. It can report by vendor, tell you when you're 
out of stock or when you need to reorder. It can 
update price or cost automatically, and integrates 
fully with my invoicing system. 

There's a lot more, too. Over the years, I've 
had thousands of phone conversations with 
my customers, working out the bugs and kinks and 
adding desirable features. Everybody talks about 
"user-oriented" systems, but because of all these 
phone calls, it really means something when I say it. 
These may well be the most thoroughly researched 
small business accounting programs in the world. 

They're also the best supported, at least as 
far as microcomputer systems go. If you have a 
problem, just call. If your problem is tough enough, 
I'll get on the phone myself. There's no charge for 
phone assistance, ever. 

All these calls keep me upgrading my systems 
constantly. If you own one, you're eligible for a 
standing offer I've made all along : send me your 
diskette, and I'll send you the latest upgrade for 
only $25. 

Now I've taken another step. More and more 
owners are switching over to CP/ M software these 
days. It seems to be where the whole microcomputer 
industry is heading. 

That's fine with me, because I've just converted 
all these accounting systems, and can sell them for 
the prices I've listed: 

General Ledger/Cash Journal $ 299 
Accounts Payable/ Purchase Order 349 
Open Items Accounts Receivable/Invoicing 349 
Balance Forward Accounts Receivable 399 
Payroll 299 

with Job Costing Option 399 
Inventory Control 399 

For mail-order programs, these prices may seem 
high. But for serious accounting programs, nothing 
can touch them. 

Michael Tannenbaum, the "80 Accountant" 
in 80 Microcomputing, just called them "a very 
impressive product at a very reasonable price." 

Our TRS-80 Model I and Model III systems 
aren't quite as sophisticated. But they're tremendous 
buys at $99 each ($149 for general ledger) . 

So call me and take your choice -CP/M or 
TRSDOS. Same price, same support. My systems 
are ready and waiting. 

Taranto 
& ASSOCIATES, INC. 

121 Paul Drive, San Rafael CA 94903 

Outside California, toll free (800) 227-2868. ln California, (415) 472 ·2670. 
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moved the plastic binder so I could put 
pages side-by-side. The back part of the 
manual contains 13 pages from the Zllog 
Z80 CPU Technical Manual listing the in· 
structions in grouped form, handier than 
the alphabetic listing in the Radio Shack 
Editor/Assembler book. 

Also included in the package were sev· 
eral self-addressed fold-up sheets for ask· 
ing the programmers at Remsoft ques· 
tions on the course. 

The Quick and Dirty Memory Test writes 
all zeros into a memory location, tests if 
zeros are actually there, then writes all 
ones into the same location. It repeats 
this for all locations above the program in 
memory and displays all errors. The llne­
printlng program is more complex, and 
outputs all Print statements to the screen 
and printer together after you type a shift 
P. This is very useful. As "exercises for the 
student" he suggests improvements that 
can be made in each of these two 
programs. 

In Lesson 3 Willis explains in detail 
which commands affect the status flags, 
and how to use them for branching. He 
strongly advocates breaking problems 

down Into very small tasks and doing 
them by subroutines, I.e., modularizing. 
He demonstrates extensive use of subrou· 
tines, and a few of the ROM routines In his 
two example programs. 

"The final summary 

is full of 


excellent design 

suggestions." 


To key in programs you will need an edl· 
tor/assembler that uses the Zilog instruc­
tions, and T-Bug or DeBug (not supplied). 

He recommends for further study three 
references: Barden's ZBO Microcomputer 
Handbook, Spracklen's ZBO and 8080 As­
sembly Programming, and Leventhal 's 

ZBO Assembly Programming. 
The final summary is full of excellent 

design suggestions, such as forming a de· 
sign before coding begins. Wiiiis does not 
specifically recommend flowcharting, but 
he does recommend that the problem be 
completely defined In general terms and 
the task be sketched or outlined in terms 
of the language you are using before you 
begin coding. After coding on paper he 
recommends that you step through the 
program by hand, executing the code you 
see before going to your computer. H Is list 
of common errors should be in front of you 
while you code and while you debug. 

I benefited considerably from this 
course. It seems to be about the most 
painless way to learn Assembly-language 
programming. I think that for the beginner 
this is a good way to start, and it provides 
a good foundation. 

I would like to see a follow-up, ad­
vanced course. I do not feel that I am an 
expert, but I have a much better handle on 
it now than I did before taking it. For 
anyone who Is thinking of learn Ing Assam· 
bly language, this Is a very worthwhile 
introductory course. • 

Computer World 
Kraftwerk 
Warner Bros. Records 
$7.99 record/$8.95 tape 

by Chris Brown 
BO Mlcrocomput/ng staff 

It is not surprising that Kraftwerk, a Ger· 
man band known for anticipating pop 

music trends, has been seduced by the 
microcomputer. This progressive combo, 
already with such classic (if unheard of) 
albums to their credit as Autobahn and 
Radio Active, has not been able to resist 
the simple dualism of all those ones and 
zeros or the antiseptic allure of the com­
puter room. Kraftwerk has discovered the 
melody of the microprocessor. 

Their latest album Computer World has 
a microcomputer on its cover. Some of the 
song titles are: " Computer World, " 
"Pocket Calculator," " Numbers," " Com­
puter Love," "Home Computer," and last 
but not least, "It's More Fun to Compute." 

At first the music sounds mechanistic 

and the lyrics simple minded. Repetitive 
rhythms played through heavily synthe­
sized keyboards accompany synthesized 
voices chanting one or two-sentence re­
frains-tor instance, "I am the operator of 
my pocket calculator, I am adding, now 
subtracting. I am the operator of my 
pocket calculator . .. " Or, "I program my 
home computer-beam myself into the 
future." 

Lyrics aside, the songs will hypnotize 
you with their haunting, melodic refrains. 
The depth and range of the synthesized 
keyboards and the intricate syncopation 
of the rhythms In Computer World are 
fascinating. I found myself listening again 
and again to the title cut whenever I felt 
the need for some easy listening, 2001 
style. 

Computer World's rich harmonies and 
interactive rhythms ref lect Kraftwerk's 
view of the microprocessor age. Listening 
to the music, It Is easy to visualize the in­
ner regions of the processor where sig· 
nals control and consort amongst layers 
of circuit etch and gate logic. Listening to 
Computer World is like taking a swing on 
the crystal lattice jungle gym of an LSI 
chip. It is exhilarating I 

The album's theme, however, is less 
lighthearted. It seems to be a confused la· 
ment against technology (the same tech· 

nology that made this album possible), 

especially as used by government and big 


· business. The FBI, Interpol, the Deutsche 

Banke and Scotland Yard are specifically 

mentioned. 

Another disturbing aspect is the 
album's back cover. The group's four 
members are pictured around the console 
of an antiquated electrical panel. Holding 
mechanical poses, the closely shorn 
members of the band are clad In the 
brown shirts and ties of the Hitler Youth. 
In fact, the scene seems a cross between 
the Germany of 1938 and the technologi· 
cal surrealism depicted in the 1927 German 
film Metropolis. It may not be fair to as· 
sume that Kraftwerk has equated technol· 
ogy and the age of the comp.uter with to· 
talltarlanlsm, but they do seem confused 
about it! 

Computer World is not likely to be one 
of the platinum albums of the 80s, but the 
price of innovation is often anonymity. 
The album's portrayal of the computer, 
especially the microcomputer, In synthe­
sized melody and syncopated rhythm Is a 
clever approximation of what goes on in· 
side a microprocessor. If you have ever 
fantasized about the domain of the micro­
world within your computer, Computer 
World is for you. The music of Kraftwerk is 
the backbeat of the computing age.• 
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~ 	 PROVEN MONEY MAKERS FOR YOUR TRS-80* 

~ 	 * Tandy Corp. Trademarl< 

Provide your customers with a CA LEN DAR $9.95 
printed calendar (a long with standard banker's hol idays) of any 
month of any year .. . Useful in motivating history students Holds 
the same fascination for students as a game. Tape only for 
Model I or 111. 

Same features as Calendar. SUPER CALENDAR 
Additionally prints out large 
" graphics " type wall ca lendars (tapeonly) $19.95 
with memos under each day. Use as a planning calendar with 
opt ional disk storage ... requ ires 16K and printer 

MAIL LIST SYSTEM (disk only) $69.95 
Our easy-to-use sys tem will accomodate almost any " custom " 
requirement of even your most demanding clients . A glance 
below will show that we are far ahead of any othe r system in 
speed, variety of features. and sheer volume of names 
handled ...but don' t let that fool you. This system can be used 
just as easily on one disk for a small Christmas card list. 
• 	 Maintain vi rtually an inf inite number of disks all in con­


tinuous alph. or zi p order...essential for large lists. 

• 	 Sort 2320 entries (2 full 40 track double density disks) in 

only 32K or an incredible 4640 entr ies (2 full 80 track 
double density disks) in on ly 48K !. ..Made pos ible w ith 
our unique date compression techniques on the Model 11 1. 

• 	 Super fast sort by alph. or zip order (8 sec. for 1000 

entries)... both orders can exist simultaneously on disk . 


• 	 High speed recovery of entries from disk .. speed of sort is 

meaningless if retreival from disk is low... ours PlJllS in 

over 11 per sec ! 


• 	 Transl rs old files over to ou r system. 
• 	 In zip order all entries with same zip code are al o 


arranged alphabetically. 

• 	 Four digit zips have a leading " O" appended on labels. 
• 	 Backup data disks are easi ly updated as entries are 


crea ted, edi ted. or sorted ... extremely useful! 1 


• 	 Optional reversal of name about comma for that non­

computer. persona lized look . 


• 	 Master printouts of your list in several formats (not just a 

rehash of the labels) Optionally con tinuous or page 

oriented ... Your customers will want this ! 


• 	 All 0's in address labe ls are replaced by easier to read O's. 
• 	 All labels optiona lly support an " Attn: " line . 
• 	 Many user defined fie lds with plenty of options for 


simultaneous purging and selecting...even allows for 

inequalities... powerfu l and easy to use!! 


• 	 Continuous display of how many addresses printed . 
• 	 Each disk entry automatically " remembers " how many 


ma i lings have been made for that parti cular entry ..Can 

be tied in with pu rge/select. 


• 	 Primarily written in BASIC for easy modificat ion ... 

embedded machine code for those speed sensitive areas . 


• 	 Editing is simple and fast.. .automatic search. 
• 	 Optional 9 digit zip 
• 	 Deleted entries have " holes" on disk filled automatically 


... and alph. order is still maintained! 

• 	 Test labe l printing lets you make horizontal and vertical 


adjustments with ease. 

• 	 Optional "one time" mailing for some selectPd entries . 
• 	 Extensive use of error traps (both operator and machine 


induced)... even recovers f rom a power failure during a 

printout! ... recycli ng on disk errors . 


• 	 Patch program allow s you to upgrade the system to 

any DOS. 


• 	 Docu mentation manual available separately for $3.95 . 
...-435• 	 Hardware requirements 32K printer and 1 or 2 drive' 

·110 IPrecision Prototypes Refugio. h 

Football Scouting Report (~~~~) $89.95 
How many high schools and co lleges are there within a 75 mile 
radius of you? Did you know that each is a potential customer at 
the rate of from $500-$1000 per season? Many al ready subscribe 
to more expens ive (bu t inferior) computer analysis services of 
their scouting reports . Using suc h a service a coach will typically 
have an opponent scou ted several times prior to actually playing 
them .This ser ies of programs was written to the spec ification 
of a coa ch with two state championships to his credi t . As a 
result, the emphasis is on produci ng statistics that wi ll help in 
predicting what the opponent wi ll do in a given situation ..This is 
a sophistica ted set of programs fully equivalent to that used by 
professional football teams ... Hardware requiremen ts.. .32K , 1 
disk driver and printer 

TRY OUR ONE DAY PC BOARD SERVICE 

Tic-Tac-Toe [Tape onlyJ $9.95 
Loan amortization sche· LOAN AMORTIZATION 
dule are a must for banks. 

$19.95S 	 & L inst itutions, and 
accounting firms . You will (Tape only for Model I & 111 ) 
be ab le to charge $5 plus per schedule. Multiply that ti mes the 
number of all loans you r clients makt• per day... easie t money we 
know of ! .. runs in about 2 minute~ and a hieves pi n point 
accuracy with a built in ca lendar... This sophisticated p1ogram 
produces an exceptionally professional looking pri ntout 

FAST SORT 
Interfaces to your own 

(handles multiple dim. arrays) 
b<1sic progr<1ms ...sort with 

and
the speed of machine code 

ALPHABETIZERbut with the conven ience 
of basic. You don' t have to (disk only) $19.95 
know assembly language programming to use these programs. 
Just use your disk to merge our short basic programs (with 
embedded machine code) with your own basic program . Follow 
our simp le instructions to poke several values before making th 
user ca ll from basic. The pokes wil l et up a sort of string, 
integer, single, or double precision arrays. Also ascending or 
descending order is control led by a single poke Use o ne of two 
programs to sor t arrays of the form A(1 ) or A(Q(1)) .. . The disk 
includes 8 simple basic programs that are ready to merge with 
the main sort programs . Use them for learning and 
evaluation... Also included is a ready to use basic program 
(already merged with the ORDER program). Use it to obtain a 
printout of alphabetized names. This program alone is worth 
$19.95 

Sample Sort Times 
8 sec. for 1000 dbl. prec. numbers ..SO sec. for 5000 integers . 
(Ours is one of the only alphabetizers that both ignores non alph. 
characters and treats upper and lower case alike.) 

Sign (Tape only) $9. 95 
Produce large (reduced 50% here) attention getting signs with 
you r printer...supports most keyboard characters ...will print 
mu ltiple li nes... use alone or interface to your own BASIC 
program .. requires just ove r 16K and a printer. 

sssssssss nmnn 00:00:0: ~ff'ffff1'f' LL 00:(((1'.W ru««UJ 0: 0:,.
IS SS TTl111TTI ( II' ll 00 00 " 
IS 111 00 LI 

SSSS>SSll Ill 00 00 LL 00 00ISID~ 

00 

SI !Tl lL 00 " " 
sssssssss 111 ' 

...--·"" LL ' 00 00 

IX 

= '"" 
"' 0 

-· ... lL w 00 00IS SS 111 00 "" 
00:0:0:(1) "'OC«ro»J f< 	 oco:rum "'u "' ISSISSSSS HI 	 LllllllU 

Roca \ "'' 
. 78377 •Specify Model I or 111 whenorde'.ing Mastercharge 

(512·52&·4758) •Add S1 .SO for postage and handling ( O .D 
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Sargon II 
Hayden Book Co. 
Rochelle Park, NJ 
$29.95 

MyChess 
Programma International 
Canoga Park, CA 
$34.95 

Gambiet 
Mlcrotrend, U.S.A. 
Louisville, KY 
$39.95 

SFinks 
William A. Fink 
Lighthouse Point, FL 
$29.95 

by Randy Jenne 

Atoumament among microcomputer 
chess programs- it sounds like a 

simple enough idea. Well , after contact­
ing the local Radio Shack Computer Cen­
ter manager, who gave me free use of his 
fac il it ies, I began the task at hand. Forty 
hours and one carton of cigarettes later, 
here are my results. 

The first hitch that I discovered is that 
there is much more to a computer chess 
tournament than simply determining 
which program wins the most games. Fea­
tures such as speed, book moves, graphics, 
board set-up and think-time display must 
also be considered. I have, therefore, set up 
a number of grids to most accurately re­
flect the relative strengths and weaknesses 
of Sargon II, MyChess, Gambiet 80 and 
SFinks. The ratings of some of the features 
such as graphics and board set-up are 
somewhat subjective and reflect personal 
preference. However, the majority are ob­
jective, and can be used to compare with· 
out bias. 

MyChess 

MyChess probably plays the strongest 
overall game. It plays aggressively and 
quickly, making the most of its moves in 
well under three minutes. The main pros of 
this program are: thinking on opponent's 

time, setting time limits and saving up to 
six in-progress games on a disk. The main 
cons are no think-time display, poor graph­
ics (meant to verify a real chess board I 
suspect) and an inadequate board set-up 
option (pieces can be moved and removed, 
but not created). 

Speed at 
Recommended Think· 

Tournament Time Board 

LIM!I Graphics Display Set.Up 

Sargon II 3 2-3 2-3 

MyChess 
GambietOO 

1·2 
1·2 

4 

1 1 3 

SFinkS 2-3 2.J 2 

1=BEST 
2 
3 
4=POOAEST 

Table 1. 

SARGON II MYCHESS GAMBIET 80 SFINKS TOTALS 

2SARGON II 

4112MYCHESS 

GAMBIET 80 

SFINKS 

Fig. 1. 

Save Beep Scro!~ Sear ell 
Hall Time Game Take When Hint Ing on Oppo· 

System Opening Printer and Lo mil Chess In Prog- Baci< Move Is lor Score nents Level 
Requi red Book Option Move Oplion Clock ress Facili ty Made Move Pad Ti me Levels Played 

Sargon II 16K Lii y N N N N N N N y y N 7 3 

MyChess 32K y y y y N y N N ' y N y 9 40 mo\'flS 
1 diSk in 120 min. 

Gambiet eo 161< N y N N y N y N" N y N 6 
Lii 

SF Inks 32K N N y N N N y y y y N 9 a 
Lii 

Printer can be used as an audible signal. 

Table 2. 
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COMPUTER INTERFACES~'~rt.~ OFFICE ~ & PERIPHERALS 
...._ SYSTEMS 1oo " 

*A NNOUNCING: POS 80011600 UNIVERSAL TAPE DRIVE CONTROLLER * 

This "brack box " controller/formatter is designed as a standalone interface 
betw<eo iodustry-sraodard NRZ l (800 BPI ) •nd PE (1600 BPI ) upe drives and a 
parallel or RS-232 serial port of an 8-bit ASCII computer. Serial inte rface emulates 
a termi nal vis·iM"iS your system software ; parallel interface emulates a reader/ punch 
and responds to CPM·stylc PIP commands from your compu ter. Tape speeds 12.5 , 
25 and 37.S 'Qs. Interface is microprocessor·controllcd, includes power su pply and 
4K or i 6K buffer memory. Pr ices and dU.itilS avai lable upon request. 

• 	 POS-100 NRZl TAPE DRIVE CONTROLLER/FORMATTER - Now you r 
micro can re•d and wrile IBM/ANSI compatible NR Z 1 format 9-trad. m.ignctic 

tapes. The POS· T 00 consis ts of S · 1 00 bus card, 6' ribbon cab le, tape drive controller 
card , cable ro Pcrtct·Slandard NR ZI Tape drive, p lus documentation and Z·80 or 
8080 sofrware (spcc ifiy). Power is derived from tape drive and S· 100 bus. Ship Wt.: 
10 lbs Sugg<Sted R<tail Price. . ..... 1995 .00 

• 	 POS OAISY-WHEEL PRINTER INTERFACE for TRS -80 - Wol l drove D1a h lo 
H;•Tvpc I, HyTypc II , and Qumc Q .ind ~pr1n1 J pr1n1crs. Include' Iii.. us.er ­

avail.a.b lc memor y 101 cu~torn pnnt routines. (such as graphics , bid1rec1mnJI prinr ­
m,g, et c.l 1..Progr~ rnmed to respond to print commands lrom BASI l:Ll:.CTRI C 
PE CILTWl, .ind SCRIPSnTM sohw are.. Draws its power from printer. hip ~1 .. 
5 lb•. Price . . . . . . . . . . . . . . . . . . s250.00 
Cab le" C>eh (Sprtif\ HyTypc I, HyTypc II , O• Qumc) . S 2~.00 

• 	 POS ASCII INTERFACE for IBM 1/0 SELECTRIC Th" Ccntron1<Bl\i< 
p.arallrl prin1rr ln1erf.ace will drive an IBM Model 731 or i'35 1/0 tvpewritcr 

( EBCD ind Correspondence cod ts). o ~o11ware needed . r e.1 1ures on -board EPROM 
1-\ hich holds up lo 8 ASCll -IO· IBM code tablC' S fm different tvpc ~pherc;s , Closed · 
loop operation runs at ma:-.imum printe r 'Sptcd ; stops and o;tarh on 111 smgle chJrilcter 
without loss of dif.t. Requires t12VDC .rnd !SVDC pnwcr source-. SPl1p w1 .: 
5 lb•. Pr ice . . . S249 .9 5 
Power Supply ( •5 VOC , t I 2VDC, +24VOC lor Solenoid~ on Prrn1cr J .. S 49.9i; 

• 	 CONVERT OFFICE SELECTRIC TD 1/0 TYPEWRI TE R K11 H>clude> 
assembled wlenmds , swi t hes. wi1t harness, magne t driver PCB plu"i lnst1uctlnns 

for insl.1ILHion iind mCPU 1n tC" rhcc. Price S 1 ~0.00 
• 	 " fORMALI ER " Var iib re Width Form s Trictor 101 15 " Sc lrttr h.-. .. . S95.00 
• 	 GlE l\lodc l 560 ASCII SELECTRIC 1/0 Term in• I - W11h RS -2 32 Semi ln1crf.cc 

and digiliil casseur deck for use as memory typewriter. Ship w1. : 100 lb\ 
Pnc.c, irsted and ad1us tcd . . S l,195.00 

• 	 POS ASCII IBl\1 SELECTRIC PR INTER 15' Sel«ll•c Im m GTI '""'""! 
cleaned and .ad ju '§. ted wilh POS Ct:nlronic~·slvlC' ASCII prinrcr 1n1crlacr. UC / I C, 

c.1rbon and fabric ribbon!. . Compatible w11h n~S ·BQ, Apple , SOL and othe r CPU 
parallC'I orintt-:, ports. Sh ip w1.. 75 lbs. P1in .. · S895. 00 

.. PACIFIC OFFICE SYSTEMS v 153 
'226S Old llliddlefleld Way • Mount~in View, CA 94043 • (41 5) 493-7455 

TIME ••• 

METHUSELAH '" has time for you 

and your TRS-so· 

The name Methuselah has always heen as:oi;ocrnt.e<l with lont: liff!_ThP l\tPthust>lah 
computer clock board with its 24 hour clock and h.s perpetuol calenrlar is i ndt-t..'<i worthy 
oft.he title. Methuselah putaatateo!theort tech nology into action wi1h the un board four 
year lithium battery back -up to keep it runnin~ even when your com pu tC'f 1s off That 
mean1 no mo re fooli ng around with the soflware or hard wn r\!" ·locks'" thot h<-C'nmP Hip 
Van Winkles wh en the computer is rtN tor turn t..O off. 

Methuselah h°' many o ther timely features. ftware patch<.,; k•<'P the OOS and HASIC 
ti me ond clock commands ticking. Only t.woscrew~ mount Methuselah inside the expa n ­
sion interface without soldering, clipping. cu ttin~. or ju mpering There is C'\'en a gpart' 
1/ 0 port nnd four di ffere n t interrupts availahle for peoplt' who love to tink t>r 

SPECS: MM! Dl) I YY. HH:MM:SS a nd doy of the wPek. Four year lithrnm hatto•rv 
back ·u1'). Crystal controlled uming (a djuBtnble J2 7f)A osc11lntori. Twen ty four 
hour clock and perpetual calendar. 

Send check or money order to: 	 M -SI 97 00 
(add 4.50 P a nd H > 

S-S l . 17 50 
(add $2.50 I' and Ill 
(If you wish to use M 1hu.selah 
and the RS·l~2 board C26-l 14 f>l 
together. ordf'r th is option which 
include8 a new cover and <'o n · 
nee-tor. ) 

mill[!]
NDM DESIGNS v 135 WI residents add 4% sales tax. 

!330 W. Nol1h AVl!I , 

W•u.w•IDH , WI 5J2' 13 
METHUSELA l-4 1s 41 

14.U.) 259-0120 
trade mark or NOM Oe•1Qns 

.-Sff List of Advertisers on pag~ 418 

PUBLICATIONS for the TRS-801 Model Ill 
Mystery of the ROM Mystery of the DISKETIE 

Mystery of the DOS 	 $19.95 each 

Must additions to the computer library of the serious 
programmer as well as the casually interested. Written 
in a technical, yet easy-to-read and understandable style. 
Each book Includes: 
• 	 detailed tables of contents and indexes. alphabetical 


and numerical tables with numerous cross relerences. 

• 	 register setup going into routines . 
• 	 register resu lts coming out of routines. 
• 	 detailed explanations on all routines. structures. 

codes. etc.: and not just a few ambiguous comments. 
• 	 Numerous summaries for ease of book use . 

Special ••• all three $49.95 

SORT/CMD 
• 	 multi-key (to 14 fields): Multi-tag (to 14 more fields) 
• 	 sort any combination of variable type 
• integ rates easily into any existing program 
$19.95 each Disk or non-disk; Model I or Ill: 32K or 48K 

PATCHES 
to allow operation of many Model I programs on the Model Ill : 
• 	 LM OFFSET/CMD, Superzap/CMD' 
• 	 RSM 20/CMD 10K. 32K, 48K' 
• Big Five Software Games (all games)' 
$5.95 each Many more . .. send for brochure! 

DISK DIRECTORY INDEX PROCRAM (Model 111 only) 
• 	 Maintain a master directory listing and file all diskettes. 
• 	 Index size limited only by diskette space available 
and number of diskeltes on which the 	index will be 

maintained. 
• 	 Summary by file name. diskette. or extension. 

Direct/BAS $14.95 

Olrect/CMD $24.95 (enhanced. more powerful. fasrer) 


Send check or money order (Kansas residents 
add 3% sales tax) to: Twenty-First Century Software 
1607 North Cochran Hutchinson, Kansas 67501 
Call 316 663-1041 for additional information. 

Registered tra<lemarks or p roducts ol 1 Tandy Corp., 'Apparat Inc .. 
•Sma ll Systems Soflware. 'Big Five Soflware Company 
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SFInks 

SFinks plays the most conservative 
game of the four (games often stretch to 
seventy moves or more). The tie for first 
place may also be somewhat misleading. 
SFlnks used more than its allowable three 
minutes per move while playing on the rec­
ommended tournament level. It seems to 
average about three minutes and twenty 
seconds per move at level eight. 

SFinks' standing may have been differ­
ent on a lower level of play. The graphics 
and think-time display are, however, very 
good, and SFinks Is the only program that 
gives an audible signal to indicate the 
completion of a move. 

Gamblet80 

Although Gamble! 80 won only one 
game in the tournament, that fact is not In· 

"All four of 

these programs 

play excellent 


chess, considering 

their size and 

clock speed. " 


dicatlve of the strength of the program. It 
plays very competent chess and all its 
games were hard-fought battles. Its fea· 
tures are definitely the most impressive. 
The think-time display shows the move it is 
currently considering, the best move it has 
found so far, and the number of moves left 
to evaluate. The chess clock, graphics 
and minimum system requirement (16K 
Level II) are also plusses. 

Sargon II 

Sargon II , although It Is over a year old, 
still has a few things over the newer pro­
grams. It can be played on a 16K Level II. It 
is tied with SFinks as the least expensive, 
at S29.95, and it still has the easiest and 
most versat ile set-up mode. Some of the 
new features such as printer option are 
lacking In good old Sargon II. 

All four of these programs play excellent 
chess, considering their size and clock 
speed. Anyone from a beginner to a fairly 
advanced player should be satisfied with 
any of these programs.• 

More TRS-80 Basic 
Inman, Zamora and Albrecht 
John Wiiey and Sons, Inc. 
New York City, NY 
Sottcover, 280 pp. 
$9.95 

By Alyson Grupp 

Have you read everything about 
microcomputers that you could get 

your hands on, but still feel like you're 
missing something? Are you striving dill· 
gently to bridge the gap between begin­
ners' Basic and "real programming"? 
More TRS·BO Basic, a new addition to the 
Wi ley Self-Teach ing Guides, Is an intro· 
duction to some of the more esoteric as­
pects of using and programming your 
TRS-80. This book will replace your vague 
ideas with solid definitions of such di· 
verse and interesting subjects as graph· 
ics, animation, disk and cassette 1/0 , and 
the use of sound with Basic programs. 

The overall composit ion of the book is 
excellent. It has an open layout liberally 
sprinkled with illustrations, allowing the 
reader to quickly locate any particular 
piece of Information. New Ideas are easily 
understandable. Clear explanat ions are 
followed by both subtle and not-so-subtle 
reiterations, ensuring that the reader fully 
grasps new concepts before moving on. 
Occasionally, the authors may appear to 
dwell too long on a single subject-but 
It's easy to skim past the repetition if you 
already understand the subject, and you'll 
appreciate the reinforcement when you're 
still struggling with something new. 

Excellent summaries are found at the 
end of each chapter. Self-tests appear 
throughout the book, generally at the end 
of each chapter, but are also embedded 
within those chapters that cover especial· 
ly difficult or complex material. 

In keeping with the advanced emphasis 
of the book, the more common Basic com­
mands are dispensed within the first few 
pages of the book. They are listed with 
concise, lucid definitions, and serve as a 
handy reference when the meaning of a 
particular term slips your mind. 

The text Itself begins with an explana· 
tion of ROM and RAM, paying special at· 
tention to the differences between the 
two. The second chapter moves quickly in· 
to a well-guided "Tour of Memory Land" . 
Suddenly, things begin to come clear. For 
example, a response to the memory size 
question does more than merely reserve 
memory. The authors explain very clearly 
what memory Is reserved, why it must be 
reserved, and when it must be reserved. 

One rather lengthy chapter contains 
full explanations of the TAS-80 arithmetic 

and trigonometric abilities. Personally, I 
found these far less interesting than the 
extensive graphics technique taught by 
the book. Graphics can be created using 
Set, Reset, POKE, CHAS and STRINGS 
commands. Detailed information Is pro­
vided on each of these methods, and ex· 
amples of characters, games and draw· 
ings are given. 

Chapters dealing with graphics and ani· 
mation make terribly obscure points seem 
simple and logical. Best of ail, you learn 
sophisticated techniques that work. You 
are given opportunities to try things out 
and experiment with your newfound 
knowledge. Examples are thoroughly ex· 
plained, step by step, and it is simple to 
apply the techniques used to your own 
programs. When the sound capabilities 
learned in a later chapter are added, your 
programs can become more sophisticated. 

Your understanding of what your hard· 
ware does and how it does it will also grow 
with this book. Both cassette and disk 
storage are covered in some detail, and a 
sample data file is set up using each 
media. Using these media to the full ex· 
tent of their capabilities will enhance both 
your programming skills and your enjoy­
ment of your computer. 

Sufficient caut ions are given on the 
danger of indiscriminate POKEing and 
other potent ially destruct ive acts. I 
searched in vain, however, for any men· 
lion of the fact that disks should not be 
left in the drives while power Is turned on 
or off. 

The Inclusion of a short sort routine 
would be extremely helpful. The authors 
skirt this issue in the sections on data 
files by having the data entered in alpha· 
betic order. 

One other annoying, although minor, 
point deserves mention. There are too 
many Radio Shack ads in this book! By 
following the advice of the authors, the 
reader would end up with Radio Shack 
disk drives, disks, power strip, disk box 
and bulk eraser, not to mention software. 

"Excellent summaries 

are found (for) 

each chapter." 


All In all , this book was a pleasure to 
work through. It was both entertaining 
and educational, will be valuable to any­
one who is interested in getting beyond 
the obvious and who wants to use more of 
the TRS-80's capabilities. • 
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Morepowerful programming tools 

for theTRS-80: Nowon 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 uti l­
izing less memory. Better programs. No matter what your 
programming skill. And for the first time these tools are 
available on disk. 
Editor/Assembler-Plus. A powerful editing. assembly and 
debugging tool with many sophisticated features that make 
writing TRS·SO assembly language programs easier. 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 for 
your TRS-80. 
• Advanced graphics. Develop charts. graphs. even anima­

a solid box by specifying just two points. Then save and 
recall it with BASIC commands. 

• MENU. One command that allows you to construct an 
entire menu. 

• CHAIN and COMMON commands allow you to call 
another program and pass variables to it. 

• Powerful ed1t1ng commands such as COPY/TRANSFER. 
FIND and CHANGE. 

• DUMP command that makes debugging easier. 
• Time-limit response. New INPUT# LEN and LINE INPUT 

# LEN commands allow you to set a time limit on response. 
• RS-232 output from BASIC. W ith a single command . 
• More. Level Ill gives you automatic li ne numbering. 26 

user -definable single stroke instructions, and more. 
Disk or cassette. Disk versions of Level Ill and Editor/ 
Assembler-Plus are brand new. Cassette versions are also 
ava ilable 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 is a trademark of Radio Shack. a division of Tandy Corporation. 

Microsoft is a trademark of Microsoft. Inc. 

Microsoft Consumer Products is a d1v1s1on of Microsoft. Inc. 


tion in Level Ill BASIC. Draw a line. an outline box or 400 108th Ave N.E.. Bellevue. WA 98004. (206) 454 -13 15 



,....123DSI DESIGN SOLUTION INC 
MULTl-PROGRAMMER 

The EE-1470 Multi-Programmer provides a very cost 
effective mass Eprom programming system. The EE­

1470 supports all single supp ly 2516. 2716 . 2532. 
and 2732 Eproms. Erasure verification , device 

programming and data transfer validation are all 
automatic functions . Defective Eproms are identi ­

fied and locked out by the EE-1470 on-boa rd micro ­
processor. The EE -1 470 copies from a mastor Eprom 

up to 10 Eproms simultaneously. Val1dat1 on checks are 
then completed on each Eprom copy Copy errors or 
defective Eproms are iden tifi ed by red 'Fair LED wh ile 
good copy Eproms are indicated by green ·Pass· LED 
Fast and easy to use 1n the lab or on the product ion 
floor The EE-1470 comes comple te with int ernal 
power supply and opera tion manual. 

32K RAM EXPANSION MODEL I/Ill INTERFACE 
s1zq.CJS s4q.qs 

~~ ............... 

At last Now the 

high speed TRS-80 
memory for Model Ill user 

your TRS-80 or can interface 
OSI AN-7000 most port based 

CPU . Simply con­ hardware avail ­
nect the AN-890 to able for the TRS-80 

your cup ex­ Model I 
pansion connector Computer. No 
and add an additional 32K of Dynamic Ram with 250 modification of the Model Ill is required and only 
Nano Second Access Time. This unit contains all slight software changes allow Model I hardware 
drams and is exercised and tested . The AN-890 operation with the Model Ill system. Software 
comes complete with power supply and operation changes allow Model I hardware operation with the 
manual. Model Ill system. The AN -587 come complete with 

externa l power supply module and operation 
manual.12 BIT ANALOG PORT 

sqq.qs 

The AN - A ll connections made to AN-SERIES products from 
549 Analog your breadboard are simply pushed through the front 

Port is a track­ panel. Custom connect 0)rs on the P.C.B. provide super 
ing 12 bit anal ­ reliable connection for thousands of operations. A ll 

og to digital and AN-SERIES products are warrented for a full 90-0AYS 
digital to analog under OSl's limited warrenty policy. Complete 

converter . documentation is provided for each model in an 
attractive folder, including theory of operation . and 
special interest projects and applications. All units are 

DAC settling time of 750 nanoseconds provide a supplied with external power supply modules that 
truly flexible analog interface. Simply reading a port connect through a mini-jack on the front panel. 
provides the user with instant real time data 

C.0.D. add $5 .00 - Other add $3 .00 S/H. conversion . The AN-538 comes complete with power 

supply and operation manual. 
 DSI DESIGN SOLUTION INC 

BOX 1225, FAYETTEVILLE, AR 72702 
(501) 521-0281 
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DISK CONTROLLER 

sqq.qs ~~~................_ 

An allo ra­

able mu lti ­
dr ive floppy 


disk interface. 

The AN-760 sup­


ports 35. 40 . 80 . 
and 160 track drives. 

Using propri­
etary OSI Digital 
Data Separation Techniques, maximum permissible 
data transfer integrity is assured. Read. write. and 
step LED indicators prompt operator during all d isk 
1/ 0 . The AN-760 comes complete with power supply 
module and operation manual. (Operati ng system 
software optional.) 

BK FIRMWARE INTERFACE 

ss4.qs 
SK Bytes 

of User 
Prog rarn<ib le 

Firmware (4 ­

2716 EpromsJ 
are automatically 

loaded by system 

mand controlled 
by a 2716 controller chip. The user can create his 
own firm operating system to load and execute 
programs from Eprom or to provide user defined 
arithmetic functions . Comes complete with power 
supply, operation manual and controller chip. (The 
AN-522 requires AN-551 Eprom programmer .) 

EPROM PROGRAMMER 

sqq.95 ~-~v·- -
An 

enhanced 
version of our 

original Eprom 
Programmer, the 

AN-551 will now 
program the single 

and 
2732 Eproms from basic or machine language. 
Software provided will load Eprom from TRS-80 
Ram or load TRS-80 Ram from Eprom w ith 
complete on-screen verification. The AN -551 comes 
complete with power supply and operation manual. 

DOUBLE DENSITY CONVERTER 


Using OSI 
Proprietary 

Data Sepera­
tion and Write 

Precorn pensation 
Techn iques The 

AN-920 provides 
approximate­
ly 1.6 t imes more 
data storage capacity on your 5 '/. disk drives . The 
AN-920 can be used in conjunction with the AN-760 
FDC or the TRS-80 expansion interface. Double 
Density System comes complete with power supply 
module and operation manual. (Requ ired Newdos­
80 Ver 2.0 Disk Operating System Opt ional.) 

MULTl-RANGE DVM INTERFACE 

sqq.qs 
Analog 

Signal Inter­
face is now as 

easy as turning 
a knob. EE-1670 

provides DVM 
functions volts, and 

m1ll1- amps 
and 8 rang es. 0 ­
200 m il livo lts . 0-2 0-20 . 0-200 volts . 0-200 nano 
am ps. 0-2. 0-20 . 0-200 m1ll 1amps. standard banana 
1acks and test leads create perfect connection 
sc heme fo r real t ime analog data aqu1s1t1on EE - 1670 
system 1s com pl ete with power supply and manual 
o f operati on 

RS-232 INTERFACE 

ssq.qs 
Can be 

configured 
to communi­

cate with data 
communications 

equipment or data 
terminal equipment 

at 110. 150. 
300 , 600, 1200, 
2400, 4800 and 9600 Baud. The AN-464 prov ides 
20MA loop output and RS-232C through a DB-25P 
connector. Software selectable odd/ even parity. 5-8 
bit word lengths and stop bit formats are standard 
along with power supply module. software driver. and 
operation manual. 



.... 123 DSI DESIGN SOLUTION INC 

OSI AN· 7000 COMPUTER 


True TRS-80 ' ~ work-a-like capabili ty is now 
avai lable in kit form from OSI. The AN-7000 

provides a full 16K of dynamic ram . wi th a 
complete modulated video interface system for 

use wi th standard televisions. Z-808 Micro­
processor. cassette interface. membrane keyboard, 

finished case and power supply module. as well as 
every component needed for ROM-less assembly . Save 

hundreds of dollars by assembling the AN -7000 proces­
sor yourself with only common hand tools. Step by step 

instructions with clear cut pictorials and schematics create a very straight-forward work environment as 
you assemble your own system from scratch. Total ly flexible. the AN-7000 wil l interface with all Model I 
Level II hardware accessories including the OSI AN-760 FDC and AN -1000 Megadrives . The AN-7000 
system represents the most significant break-through in user assembled computer equipment available. 
The AN-7000 kit comes complete with all parts necessary for a full 16K. Z-80 based CPU . less the 12K 
basic interpreter ROMS. 

New DOS 80 ver 2 0 is available at special 
package purchase rates for the AN -760 and 
AN-1000 . Contact OSI for complete 
DOS pricing . 

A Registered M icrosoft ' ~ TRS-80 Level II work -a-li ke 3 
chip set w ith manual and complete documentation 1s 
available for the AN-7000. The Microsoft-OSI bas ic 
package lists at $89.95 . 

DSI MEGADRIVE 

ssqo.oo 
This single or double density 

80 track dual sides 5 '/•" floppy 
disk drive is a must for all 

serious TRS-80 and OSI 
system users. With almost 1 

million bytes of unformated data 
storage capacity in the MFM double 

density mode the AN-1000 provides the 
utmost in stability of performance at a 
very reasonable price. Track to track 

access time 3 ms. soft error rate 1-109 reads. 
hard errors 1-10' 2 reads, and media life 4x 10°. 
clearly represent the AN-1000 technology. Complete 
with power supply, case. cable and operation 
manual. 
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PRINTER/ATC INTERFACE 
S6q.qs 
~........................____ 


Operate 
your printer 

from the AN ­
435 's 

Centronics ., 
compatible par­

allel printer inter­
face . Paper 
out and busy 
LEDS prompt the operator of printer status at all 
times. The AN -435 also contains a DOS compatible 
real lime clock complete with RTC Heartbeat LED 
indicator. The AN-435 comes complete with power 
supply module and operating manual . 

DIGITAL PORT INTERFACE 
S84.q; 

The AN ­
511 Digita l 


Port Interface 

provides 8 bits 

of input data and 
8 bits of output 

data . 8 decoded 
port addresses are 

also presented for 
use in strob­

ing external data 
latches etc. The Z-80 data bus is also terminated on 
the AN-511 front panel for raw data requirements . 
The AN-511 comes complete with power supply and 
operation manual. 

8 BIT ANALOG PORT 

AUDIO SIGNAL PROCESSOR 
sqq.qs 

The TRS­
80 owner is 

now free to 
interface audio 

information with 
his computer . 

Music. voice. sound 

can all be entered 
as digital data and saved or manipulated with the 
TRS-80 . Dig itally created sounds are available as 
music. speech . sound effects etc. through on-board 
amp-speaker system. The AN-610 comes complete 
with power supply module and operating manual. 

ADDRESS-DATA BUFFER 

s59.9s 
When 2 or 

more AN­
series devices 

are connected 
to a system the 

AN-213 Data/ 
Address buffer is 

required for 
proper operation 
of the TRS-80. The AN-213's B1-d1rectional data bus 
buffer and 16 bit address buffer provide adequate 
fan-out tor up to 4 additional AN -series products . 
Unit comes complete with external power supply 
module and operation manual. 

8 CHANNEL ADC 
S84.q; S84.qs 


r:::.~----
The AN­

538 Analog 

Port 1s a track­


ing 8 bit analog 
to d1g1tal and 

d1g1tal to analog 
converter 

Conversion 
rate of 3us and 
OAC settling time 0f 85 nanoseconds provide a truly 
flexible analog interface. Simply reading a port 
provides the user with instant real time data 
conversion . The AN-538 comes complete with power 
supply and operation manual. 

8 channels 
of analog 

signals are all 
internally multi­

plexed and 
encoded by the 

AN-460 ADC . 8 bit 

are recovered 
from each of the 8 analog signal channels through a 
convenient port based scheme providing the TRS-80 
user with 8 simultaneous A-D conversions. The AN ­
460 comes complete with power supply and 
operation manual. 
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NEW PRODUCTS 
Edited by Janet Fiderio 

Featuring-Orchestra-85 

Interface your TRS-80 with Stereo Music Synthesis and Percussion. 

Orchestra-85 

Stereo Music Synthesis 

Stereo music synthesis and percus· 
sion are now possible with Orches· 
tra-85, a software/hardware product. 

Stereo separation is by inst rument , 
allowing the user to play trumpet and 
oboe simultaneously through channel 
A while playing clarinet and organ 
through channel B. Instruments may 
be switched from channel to channel 
at any time. The software supports 
five-part harmony for use with 2.66, 

3.54, and 4.0 Mhz clock speeds. 
Orchestra-85 includes tape and disk 

versions plus sample music files on 
cassette, and a fully assembled PC 
board which plugs into any 16K Model 
I, Level II without voiding the warranty. 
The stereo output may be connected to 
the Aux/Tape/Tuner inputs of any 
stereo amplifier. 

For more detailed information, con· 
tact Software Affair, 858 Rubis Dr., 
Sunnyvale, CA 94087, (408) 295-9195. 
The system is priced at $129.95. 

Reader Service ...-163 

Map the Skies 

The Star Search Astronomy Guide in­
stantly provides a map of the skies for any 
date or time entered. 

Double stars, galactic and planetary 
nebula, open and globular clusters, and 
the external galaxies are all graphically 
plotted to scale according to their polar 
coordinates. The program employs a split 
screen to simultaneously display pert i· 
nent data for each object started. 

This astronomy guide is available from 
Softbyte Computing, Box 217, Walling· 
ford, CT 06492. 

Reader Service .,..348 

Microspell Recognizes 
Grammatical Tenses 

Microspell is now available in an im­
proved version from Lifeboat Associates. 

The new version 4.2, provides more than 
a dictionary program that scans for spell­
ing errors. Microspell now stores prefixes, 
suffixes and roots, enabling it to recog­
nize spellings and grammatical tenses. 

This CP/M based program runs on the 
Model II and is priced at $249. Additional 
inquiries should be addressed to lifeboat 
Associates, 1651 Third Ave., New York, NY 
10028, (212) 860-0300. 

Reader Service .,..157 

Software 
For Business Management 

Century Software Systems is offering 
three new professional business systems 
for the TRS-80 Model II. 

Business Management I is a financial/ 
capital budgeting system which analyzes 
cash flows, internal rate of return , and var­
ious depreciation methods in accordance 
with the Economic Recovery Tax Act of 
1981. 

Business Management II is a complete 
system for the lease versus purchase 

decision. The purchase may include multi­
loans, investment tax credit and various 
depreciation options and more. 

Business Management Ill is a statis­
tical system which performs statistical 
analysis for multi-observations on up to 
six variables. 

Each system is on a single eight-inch 
disk TRSDOS Version 2.0A. All programs 
are user-oriented and priced at $125, $100 
and $110 respectively and are available 
from Century Software Systems, 1875 
Century Park East , Suite 1730, Los 
Angeles, CA 90067, (213) 879-5911 . 

Reader Service ...-178 

Uniterm 

Uniterm is a TRS-80 intelligent terminal 
program designed for both the Model I 
and Model Ill. It Includes the following in­
telligent terminal features: auto log-on, 
auto polling messages, user redefined 
keys, user definable video display width, 
type to buffer, review buffer, and more. 
The program will operate with most 
popular modems. 

Uniterm is being distributed by B.T. 
Enterprises, 171 Hawkins Rd., Center­
each, NY 11720, (516) 981 -8568 and retails 
for $79.95. 

Reader Service .,..344 
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Data 
Acquisition Module 

ADAM is a low-cost analog Data ac­
quisition module available from Small 
System Design. It is a plug-in module 
allowing you to monitor a large variety of 
analog sensors or transducers. These 

· devices include therm istor temperature 
sensors, solar radiation pyronometers, 
meteorological (wind speed, wind direc­
tion, barometric pressure) sensing de· 
vices and electrical cu rrent sensors. In ad­
dition, simple on/off (digital) devices can 
be monitored. 

ADAM is available in two models priced 
at $190 and $250. For more detai led infor­
mation contact Small System Design, Box 
4546, Manchester, NH 03108, (603) 
432-7929. 

Reader Service v343 

A Statistical 

Package for the TRS-80 


A new statistical package for the micro­
computer, is now available for the Models 
I or Ill on cassette or disk. 

SPM consists of five programs that per­
form descriptive statistics, analysis of 
variance (one or two way), and single and 
multiple variable regression. Features in­
clude analysis of variance, with unequal 
sample sizes, flexibility in formatt ing Post 
Hoc and planned comparison analysis 
and computation of percenti le ranks of F 
ratio stat ist ics, and addit ional features. 

The multiple linear regression program 
allows for testing ol signilicance of Beta 
weights, gives regression stat ist ics for 
any subcorrelation matrix, and more. 

SPM is priced at $79.95 from Bruce P. 
Douglas, 20 Willow, Verm ilion, SD 57069. 

Reader Service v326 

Prevent Static 
Electricity Problems 

Anti-Stat , an ant i-static spray, is espe­
cially effective in preventing the problems 
that static electricity causes in most com· 
puter environments such as unusual 
equipment operation, lost data and pro­
grams, damage to computer memories, 
and more. Anti-Stat can also add extra 
protection to static eliminator mats. 

Priced at $4.95 , this product is 
marketed by Micro Data Processing and 
Systems Inc., 5636 Haddington Lane, 

The ADAM Data Acquisition Module. 

Finance Program #1 

Finance Program# 1 is a home-business 
software package that extends the use of 
the Color Computer to the practical ap· 
plications of finance. 

Th is program package is divided into 
two categories, loans and investments. 
The loan program performs the following: 
discount of commercial paper; principle, 
regular paymant, remaining balance, and 
term of a loan; mortgage amort izat ion 
table; and more. 

The Investments program performs: 
future value of investment and regular 
deposits, initial investment, minimum in· 
vestment for withdrawals, earned interest 
table, and more. 

Finance Program #1 is priced at $21 .95 
and is available from Computerware, Box 

668, 1512 Encinitas Blvd., Encinitas, CA 
92024, (714) 436-3512. 

Reader Service .,.. 160 

New PROM Burner 

Apparat Inc., has announced their new 
PROM Burner for the TRS-80 I and II. This 
PROM Blasting system (A.P.B.) wil l pro· 
gram nine different Eproms (of the 24 pin 
variety) on the same board. 

The package includes the interface 
card, a complete set of personality mod· 
ules, software on disk and a detailed in· 
struction manual. The cost of the A.P.B. 
system is $149 from Apparat Inc. , 4401 S. 
Tamarac Parkway, Denver, CO 80237, 
(303) 741-1778. 

Reader Service v335 

0 

Philadelphia, PA 19131, (215) 473-6419. 
The PROM Burner. Reader Service v346 
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NEW PRODUCTS 


The LTPen·BO. 

The L TPEN-80 

The L TPEN-80 is a TRS-80 Model I and 
Ill compatible lightpen with extended soft­
ware capabilities. 

A machine language program adds five 
functions to Level 11 or Disk Basic allowing 
the user to select any (X,Y) point or 
character position by pointing the pen. A 
teaching program and a graphic input pro­
gram are also included in the software 
package. 

The pen and software cassette are 
available for $27.95 from Syntex Elec­
tronic Innovations, Box 4034; Lancaster 
PA 17604, (717) 733-4769. 

Reader Service ...-328 

Trucker, You're 
In the Driver's Seat 

Trucker, a new simulation game by 
Creative Computing Software, enables 
you to sit in the driver's seat awhile. 

Simulating the travails of a cross coun­
try trip in an 18-wheeler, the player must 
choose a route from Los Angeles to New 
York as well as decide on a cargo. While 
traveling along interstates and back 
roads, flat tires, sudden blizzards, dense 
fogs, and intensive road construction are 
just some of the hazards that may be 
experienced. 

Trucker is available together on a disk 
with Streets of the City, a simulation 
modeled on Grand Rapids, Ml. 

The cost of these programs is $24.95 
on cassette or disk. For more information 

contact Creative Computing Software, 39 
E. Hanover Ave., Morris Plains, NJ 07950, 
(201) 540-0445. 

Reader Service ...-340 

Stretch Super Step 

Stretch Super Step is a third generation 
machine language monitor program for 
the Models I and Ill with 32K-48K of 
memory. The program has three func­
tional segments and printer control (Line 
Printer IV). Stretch Super Step is an aid in 
debugging and analyzing machine code 
programs. 

Its three functional segments are: 
FLTCUR, a byte-oriented text editor with 
floating cursor and autorepeat; SPRSTP, 
the single stepfTraceldissassembler, a 
Z80 instruction-level simulator running on 
the Z80; and BUFSTF, a user-def inable 
buffer with special window controls to 
view large code segments in eight formats. 

Priced at $49.95, this product is avail­
able from Allen Gelder Software, Box 
11721 Main Post Office, San Francisco, 
CA 94101 . 

Reader Service ...-168 

Original Adventure Now 
Available for the TRS-80 

Lost treasures, underground caverns, 
giant clams, nasty dwarves, and more­
all must be faced by those who enter the 

world of Original Adventure. Original Ad· 
venture makes no compromises from the 
original game written for much larger 
mainframe computers. It is currently avail­
able on disk for CP/M (as a bi-lingual En­
glish/French program) and TRS-80 users. 

Disks are priced at $24.95 each. 
For more information write Creative 

Computing Software, 39 E. Hanover Ave., 
Morris Plains, NJ 07950, (201) 540-0445. 

Reader Service ...-349 

Sabtronics 2020 
Digital Multi-meter 

Sabtronics announces their new Model 
2020 Digital Multi-meter with micropro­
cessor interfaces. Optical coupling be­
tween the DMM and the computer pro­
tects the computer from damage and also 
isolates ground noises that can affect 
sensitive measurements. The Model 2020 
is equipped with all cabling and 110 sup­
port necessary for the TRS-80. 

Some applications include: the sam­
pling of periodic measurements to gener­
ate statistical data that can be numerical­
ly reduced for graphic presentation; 
catching intermitten t current or voltage 
problems by monitoring the circuit; plot­
ting the effects of power supply drift ver­
sus t ime, temperature or input voltages; 
and more. 

Contact Sabtronics International, Inc. 
5709 N. 50th St., Tampa, FL 33610, (813) 
623-2631 . 

Reader Service ...-173 

For Amateur 
Radio Operators 

Master Gator Software is now market­
ing four programs for Amateur Radio 
operators. 

The first , WAS (Worked All Stations}, 
keeps records of radio contacts with each 
of the 50 states and assists the operator 
with a current list of who was contacted, 
where and when. 5BWAS (5-Band Worked 
All States), the second program, main­
tains data for five different radio bands. 
The third program, DXCC, keeps track of 
radio contacts between the owners sta­
tion and each of the 319 countries world­
wide. The last program, Dupe Checker , is 
used by a contest operator to purge all 
duplicate contacts during a contest. 

Prices are as foll ows: W AS - $8, 
5BWAS-$1 2, DXCC-$10, and Dupe 
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THE NEW LAREDO LS525. 

WHEN YOU'RE READY 


TO GET DOWN TO BUSINESS. 

Laredo Systems, Inc. introduces the 

LS525 five megabyte rigid disk memory 
system for TRS80 Models I and Ill. 
Laredo 's LS525 rounds up a Seagate 
ST506 Drive. LOOS Operating System by 
Logical Systems. and Laredo 's own LSI 

500 Series Controller into a single-board 
controller that emulates the famed IBM 
33 70 disk system , complete with: 
• Improved read/write/seek access time 
through full block buffering and variably 
tuned interleave. 

• On-board data separator. micro-code 
diagnostics and write-precompensation. 
• Increased disk media reliability and 
data integri ty with automatic defect block 
allocation and extended ID fields . 
• Versatile CPU compatibility provided by 
separate host adaptor. 

Introductory Offer To TRS80 Users. 
Now through October I . 1981 buy the 

LS525 for the OEM/dealer price of 
$2990 , a savings of $760 off the usual 
suggested retail price of $3750 . 

LOOS Operating System 
w i th manual and diskette 
available for $149. 

For more information about the LS525 
Memory System and the LSI 500 Series 
Controller, contact: Laredo Systems, Inc. 
2264 Calle de Luna, ..... 2s 
Santa Clara, CA 95050 
(408) 980-1888 

larado )\7)tal11) Inc. 
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NEW PRODUCTS 


Checker-$8. For additional information 
contact Master Gator Software, Box 10, 
Alachua, FL 32615. 

Reader Service ...-339 

Especially for Children 

A new book written especially for chil · 
dren, A Young Persons Guide to Micro· 
computers, is currently being marketed by 
Scelbi Publications. 

Starting with an abbreviated history of 
the computer, the book continues with 
simple explanations of how a computer 
works, how to communicate with it, and 
discussions of its purposes. The book is 
heavily illustrated with line drawings and 
photographs designed to appeal to young 
people. 

Priced at $7.95, this softcover book can 
be ordered from Scelbi Publications, 35 
Old State Rd., Oxford, CT 06483. 

Reader Service ...-162 

DEBUG on Cassette 

DEBUG, an easy-to-use monitor for 
writing and debugging ZBO machine Ian· 
guage programs, is now available In 
cassette form for the Model I and Ill. 

DEBUG enables the user to: display 
blocks of memory and the Z80 registers in 
two different ways; modify individual Z80 
registers, memory locations, or an entire 
machine language program; jump to a 
program and begin execution; insert 
breakpoints in a program; single-step exe· 
cution of programs; write programs to 
data or tape; and load programs or data in· 
to memory from a tape. 

This product uses the memory area 
from 4200H to 39FFH and can only be 
used on programs in the user area from 
4AOOH to the end of memory. 

Marketed by Radio Shack, DEBUG is 
sold for $19.95. 

Reader Service ,.... 341 

Reference Card for Basic 
and Assembler Manuals 

The TRS-80 Basic and Assembler Sys­
tem Reference Card completely summa­
rizes the Basic and Assembler manuals. 

Features include: Basic Commands, 
functions, and statements; load, move, 
and branch instructions; shift, compare, 
and math instructions; store instructions; 
110 instructions; ROM routines; Assem· 

The Keyboard Companion. 

bier instructions, commands, and opera· 
tors; and more. 

This reference card is sold for $4.95 
from Nanos Systems, Inc. Box 24344, 
Speedway, IN 46224. 

Reader Service ...-338 

The Keyboard Companion 

The Keyboard Companion is a small 
(11 by 16-inch or 11 by 29-inch) desk top 
that sits between the screen and 
keyboard of a computer terminal. Sup· 
plied with pedestals that lift the video ter­
minal to eye level, the removable desk top 
is attached to the keyboard and raised 
video screen by Velcro fasteners. 

The complete package including pedes­
tals is available for the Model I at $72 and 
the Model II at $79.50 from PKay Corpora­
tion, Box 11463, Costa Mesa, CA 92627, 
(714) 548-2081 . 

Reader Service ...-325 

Color Computer 
System Monitor 

TRSMON is a 2K operating system 
designed for use with the TRS-80 Color 
Computer System. 

It provides the standard functions 

found in most system monitors as well as 
a printer/terminal driver package. 

Printer Terminal modes can be used at 
rates varying from 300 to 9600 baud, and 
changed at any time. TRSMON com· 
mands are a minimum of two characters 
followed by their respective parameters. 
The command input line Is buffered and 
will recognize the backspace, Break and 
Enter key for error-free entry of command 
sequences. 

TRSMON is available on cassette for 
$19.95, on a 2716 EPROM for $34.95, and 
for Extended Basic Socket at $34.95. For 
more information contact Ger-Comp, 5566 
Richochet Ave., Las Vegas, NV 89110, 
(702) 452·0632. 

Reader Service ...-337 

Shuffleboard Ill 

Shuffleboard Ill is a 64K CP/M 2.2 
system for the TRS-80 Model Ill. 

Using a memory mapping technique to 
allow the use of standard CP/M 
(TPA = 100), Shuffleboard is more than a 
memory mapper; it is a sophisticated 
memory manager that expands the Model 
Ill 's memory space to 88K. 

Shuffleboard comes with 16K of RAM 
and 2K of ROM (expandable to BK). This 
allows a full 64K CP/M system to be used 
without any interference from the Level Ill 
ROM or video memory. 

The Shuffleboard Ill package includes 
16K of RAM, 2K of ROM, Maxi-disk CP/M 
2.2, seven CP/M manuals, installation in· 
structions and a six-month warranty . For 
more detailed information contact Para­
sitic Engineering, 1101 Ninth Ave., Oak­
land, CA 94606, (415) 839-2636. 

Reader Service ...-164 

A Dental Office 
Management Program 

Dentistaid is a dental office manage­
ment program designed to streamline all 
the major time-consuming tasks per· 
formed in the dental office. 

The menu-oriented program will auto· 
matically print standard ADA insurance 
forms, prequalification and actual ser· 
vices, monthly statements, patient recall 
notices, accounts receivable aging re­
ports, daily summary of work performed 
and payments received, and more. An ad­
vantage of Dentistaid is the simplicity of 
operation and automatic generation of 
many forms and reports that give the den­
tist better practice control. 
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Then Parallel Process! 
CUE is a programmable processor which 

rapidly accepts from your computer data to be 
printed and then goes off,line to drive the printer 
-independent of your computer, which is now 
free. CUE is better than software spooling since 
none of your computer's memory, processing 
power, or disk drives are tied up. CUE is available 
in parallel, serial, or with both in z, and 4,port 
models (connect several printers or computers) 
with from 16K to 32 K memory. Use as an interface 
n~~~ Prtcesbeglnol$299.'V' I Y llV<"""""' I """"' .......... 

P.O. Box 7624.Atlanta,GA30357 (404) 874-8366 .-2s2 

Software. 

For the 80s. 


Pensadyne Computer Services. The organization that has brought 
affordable software to hundreds of users In the over 40 of the United 
States and 16 countries around the world . The organ ization with the 
people, the support, the service and the expertise to bring you the 
highest quality products available. 

Pensa-write 1 •• Our BASIC word processing system for the 
owner who requires performance at low cost . Many of the features 
of more expensive word processing systems at a fraction of the cost. 
Comes complete with mailing list capable of handling 300 names. 

$19.95 (Specify Model I or Model Ill) . 
Pensa-write 2 ··A machine language word processing system for 

the TRS-80 Model I or Ill with the power and speeo that is really 
needed In a word processing environment . Word wrap around , 
unlimited insert and delete, block moves, chaining of Illes, 20 user 
definable commands, ASCII control code generation for printed 
output to allow subscripts, superscripts, underlining or any other 
feature your printer supports, and much more. All this ·in a package 
that costs just $79 .95. Manual $10.00 Oeductable . (See full page ad 
in Aprll , 1981 80-Mlcrocomputlng for a full description) . 

Sottware publlshlng •• Pensadyne Is now publishing software for 
independent software authors. Send SASE for complete details, or 
send machine readable copy of your program with any 
documentation. TRS-80 Model I, II, Ill and Colour Computer fully 
supported. Subject material unlimited. 

Now, with that _kind of record, and these products and services, 
aren't you Just a little curious about Pensadyne Computer Services? 

Visa and Mastercharge orders welcome. Phone orders welcome 
or write, specifying system configuration, and product desired. 
Please add $1 .00 for first class shipping . 

PENSADYNE - Giving you the power to think. 

• 'f [ _I' Y'f 

- ::ii .......:. ·~ 'i 
COMPUTER SERVICES 

4441 WEST FIRST AVE. VANCOUVER, B.C., V6R 4H9 604-224-3107 

...see Lisi of Advertisers on page 418 

BASIC is not nearly as slow 
as most programmers think. 

BASIC Faster and Better shows you how to 
supercharge your BASIC with 300 pages of 
fast. functions and 
subroutines. 

You won't find any trivial poorly designed 
'check-book balancing' programs in this 
book - it's packed with useful programs. 

Tutorial for the beginner, instructive for 
the advanced.and invaluable for the pro· 
fessional. this book doesn't just talk... it 
shows how! All routines are also available on 
disk. so that you can save hours of 
keyboarding and debugging. 

The # I disk BFBDEM contains all the 
demonstration programs. and # 2 BFBLIB has 
all the library functions . 

BASIC Faster & Better is $29.95. and the two 
program disks are $19 .95 each. 
Get the book and/or disks from your local 
!JG dealer and B. Dalton bookstores. 

1260 W. Foothill Blvd. 
Upland. California 91786 

(714) 946-5805 
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chapter includes a documented program, 
annotation describing what goes on in 
specific lines, a discussion of the new 
Basic concepts implemented, and for the 
more involved listings a flowchart . 

Contact Wayne Green Books, Dealer 
Sales, Peterborough, NH 03458 for addi­
tional information. 

Reader Service ,.....334 

The Servant 3.2 

The Servant 3.2 Information Processor 
gives any user the abillty to store informa­
t ion regardless of programming or com­
puter knowledge through a series of sim­
ple prompts. 

Features of th is product include: up to 
20 categories of information, graphic in­
struction, a machine language sort , up­
dating of numeric categories by any 
percentage, and a text editor with a form 
letter generator. 

This package is currently avai lable for The Color Buffer. 

All programs are available for the Mod­
els I and Ill on cassette or disk for $120. 
Direct inquiries to Hayden Book Com­
pany, Inc., 50 Essex St., Rochelle Park, NJ 
07662, (201) 843-0550. 

Reader Service ...... 161 

The Color Buffer 

TBH is currently marketing the Color 
Buller, a new peripheral for the Color 
Computer. The buffer gains access to the 
system bus through the game slot car­
tridge and terminates in the standard 
22144 card edge connector, providing easy 
access to fully buffered address, data and 
control lines. 

Also serving as a building block, the 
buffer will allow the user to plug in a vari­
ety of peripherals due on the market later 
this year including a RAM Cartridge, serial 
and parallel 110 board and an EPROM 
programmer. 

Cost of the Color Buffer is $59.95. Fur­
ther information may be obtained from 
TBH Canada, 67-3691 Albion Rd, Ottawa, 
Ontario, Canada KIT 1 P2. 

Reader Service ,.....333 

A Hardware/ 
Clock Calendar 

Tic-Toc-80 is a hardware/clock calendar 
for the TRS-80 Models I and Ill. The device 
features an easy-to-use plug attachment 

to the TRS-80 bus port and will deliver 
date, time AM/PM, and day of the week 
without user input at powerup. 

This product is available for the Model I 
at $99.95 or for the Model Ill at $109.95. 
Direct inquiries to B.T. Enterprises, 171 
Hawkins Rd., Centereach, NY 11720, (516) 
981-8568. 

Reader Service ,.....345 

Series Focuses on 
Programming Techniques 

Annotated Basic is a five volume series 
that focuses on Basic programming tech­
niques rather than just commands and 
statements. 

The book includes usefu l programs 
written in TRS-80 Level JI Basic. Each 

The Voltage Surge and Transient 

Suppressor. 


the Model I and Ill and is priced at $79.95. 
Contact The Computer Connection, 13359 
Killion St., Van Nuys, CA 91401 , (213) 
475-9431 for additional information. 

Reader Service ,.....342 

Synchronous Software 

Synch is a 2780/3780 IBM binary synch­
ronous software communications pack­
age for the TRS-80 Model II. 

Synch emu lates 2770, 2780, and 3780­
type bi-synch work stations at up to 9600 
baud. The software supports transparen­
cy, buffer expansion (128, 256 and 512 
bytes), space compression, processor in­
terrupt (RV \), and multi-point. 

Synch provides remote job entry capa­
bility and automatic features which allow 
up to 100 files to be queued for unattend­
ed operation. 

Available from Westico, Inc. 25 Van 
Zant St., Norwalk , CT 06855, (203) 
853-6880, Synch is priced at $500. 

Reader Service ,.....327 

Electronically 
Remove Voltage Changes 

The Voltage Surge and Transient Sup­
pressor electronically removes or greatly 
reduces sudden voltage changes that can 
affect the performance or catastrophic 
failure of sens itive electron ic equipment. 

The suppressor is plugged into an ac 
line power receptacle on the same 15 amp 
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breaker circuit as the equipment being 
protected. Solid-state semi-conductors 
clip all overvoltage surges beyond 132 
Vac, and a passive fllter snubs high fre­
quency transients which might occur over 
the full input voltage waveform. A 2 amp 
internal fuse provides safety overload 
protection. 

This product is available from Cuesta 
Systems Inc., 3440 Roberto Court , San 
Louis Obispo, CA 93401 , (805) 541-4160. 

Reader Service ,,,, 172 

The International 
Computer Dictionary 

The International Computer Diction­
ary(IMD), is a pocket guide containing 
definitions of important terms, acronyms 
(with pronunc iations) and numbers used 
in computer jargon. In addition it provides 
a ten language vocabulary of essent ial 
computer terms. 

Th is is a revised and expanded version 
of Sybex·s Microprocessor Lexicon con· 
taining over 1600 definitions arranged 
alphabetically. Also useful is the " Num· 
bers Game," a list of electronic parts num­
bers common in everyday microcomputer 
parlance. 

For additional information Contact 
Sybex lnc., 2344 Sixth St., Berkeley, CA 
94710, (41 5) 848-8233. 

Reader Service ,,,,331 

Micro Newsletter for 
Medical Professionals 

The Micro Medical Newsletter is a pub­
lication dealing with microcomputer uses 
within the medlcal profession . The current 
issue provides a detailed review of ac­
counting and claim management systems 
available for the leading micro systems 
and more. 

The current issue is available free to 
practicing physicians and health profes­
sionals from Charles Mann & Associates, 
Micro Medical Newsletter, 7594 San Remo 
Trail , Yucca Valley, CA 92284, (714) 
365-9718. 

Reader Service ,,,,335 

The Micro Advisor 

A new source of information and advice 
on microcomputers is now online. The 
Micro Advisor (TMA), is accessible 
through the CompuServe Information Net­
work to anyone with a terminal or per­
sonal computer. 

TMA contains information of interest to 

creeri 

Screen Display with the Word Processing Lowerkit. 

anyone using microcomputers. Features 
include: a question/answer program for­
um on microcomputers a list of micro 
publications (including newsletters); a na­
tionwide list of compu ter clubs; a new 
products section, and more. 

CompuServe subscribers can use the 
Micro Advisor by accessing TMA while in 
CIS. Others who are interested should 
contact Battery Lane Information Servic· 
es, Box 30214, Bethesda, MD 20814, (301) 
770-2726. 

Reader Service ,,,, 170 

Displays True 
Upper and Lowercase 

The Word Processing Lowerkit is a 
3 'h -inch-square piggyback board de­
signed to press in place, without solder­
ing, inside the TRS-80 Color Computer. 

The purpose of the Lowerkit is to dis· 
play true upper and lowercase characters. 
As an added feature the kit uses a 7 by 9 
dot matrix for display (rather than the 
built -i n 5 by 7 matrix) for large. clear let­
ters. All characters have descenders 
where necessary (comma, semi-colon, 
lowercase letters g,j,p,q,y). The character 
set in the standard generator is fully 
compatible with the normal Color Com­
puter character set, with the exception 
that lowercase letters are correctly 
displayed. 

For more detailed information contact 
MSB Electronics, Drawer 766, Barre, VT 
05641 , (802) 476-7311 . 

Reader Service ,,,, 165 

CalcStar-
An Electronic Spreadsheet 

CalcStar is an electronic spread sheet 
program that eliminates the need !or led­
ger paper and calculators when solving 
complex mathematical problems. 

Based on CP/M, it is useful for projects 
such as budget plans, sales forecasts, 
cash flow analysis, and more. CalcStar 
allows the user to design a ledger sheet 
on the video screen. Columns may vary 
from three to 63 characters with as many 
as 600 figures entered in any one spread 
sheet. 

Available for the Model II at $295, 
CalcStar is soon to be released in a Model 
I and Ill format for $150. For additional in­
formation contact MicroPro International 
Corp., 1299 Fourth St., San Rafael, CA 
94901, (415) 499-0919. 
Reader Service ,,,, 166 

The Color Data Organizer 

Computerware is now marketing the 
Color Data Organizer on cassette for the 
Color Computer. It is a small inventory 
program; a cross reference system; a 
valuables record , serial numbers, and 
credit card storage system. It stores, re· 
tr ieves, sorts, prints, and totals whatever 
you want within the two numeric and two 
string entries. The Organizer can hold 125 
records in a 16K Color Computer. 

Priced at $24.95, this product is avail­
able from Computerware, Box 668, 1472 
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The Tyrop Electronic Typewriter Adapter. 

Encinitas Blvd. , Encinitas, CA 92024, (714) 
436-3512. 

Reader Service ...-350 

Electronic 
Typewriter Adapter 

Tyrop, a new electron ic Typewriter 
adapter, is designed to convert IBM Selec­
tric or equivalent electric typewriters into 
computer output printers. 

The device features a printing speed of 
600 characters per minute, a variety of 
computer interfaces, and a built-in self­
diagnostic function enabling users to 
monitor printing functions easily. 

Retailing for under $1000, Tyrop is avail­
able from Hollander Office Products, 41 
Duesenburg Drive, Suite B, Thousand 
Oaks, CA 91362, (805) 496-2533. 

Reader Service ...-175 

Real Estate 
Office Management 

The Real Estate Office Management 
software package (ROM) can handle one 
or more offices with one or more profit 
centers. II also includes a general ledger 
that provides profit and loss statements, 
balance sheets, trial balances and trans­
action registers. 

ROM allows for office and division bud­
geting with monthly, year-to-date and op­
erat ing statement comparisons. The ac­
counts payable sect ion includes a check­
writer that will provide monthly checks for 

ongoing items, such as mortgage and rent 
payments. 

For more information on this compre­
hensive system contact Reality Automa­
tion Inc., 221 North Lois, La Habra, CA 
90631 , (213) 947-2762. 

Reader Service ...-171 

Accountants 
Microsystems Inc. 

Accountants Microsystems Inc. (AMI) 
recently announced a complete family of 
software modules for practicing accoun­
tants. Included in the package are Client 

Write-up, Pract ice Management , Tax 
Preparation, Tax Planning, Financial Plan­
ning and Word Processing systems. 

The software operates on CP/M based 
microcomputers and is designed to be 
competitive with larger minicomputer 
systems. Module prices range from $400 
to $2995 and are available for the Model\ \. 
For further information con tact: Accoun· 
tants M icrosystem Inc., 1404 140th 
Place N.E. , Bellevue, WA 98007, (206) 
643-2050. 

Reader Service ...-179 

The CompuVend 
Computer Equipment Table 

The CompuVend Computer Equipment 
Table is a fully automatic vending system 
that allows independent operation of a 
computer, term inal or additional peripher­
al equipment. 

Features include: two vending systems 
(The Model 1310 operates on quarters and 
the Model 2110 on dollar bills); adjustable 
fixed rate of charge per unit of time; vend 
override staff key; cumulat ive time capa­
bility; multiple equipment usage; dual 
vend (simultaneous vending of two pieces 
of computer equipment at different rates 
per unit of time); record keeping; security 
features; and more. 

The Model 1310 is priced at $1650, the 
Model 2110 at $2475. For more detailed in· 
formation contact CompuVend Computer 
Systems Inc., Box 73, Williamstown, NJ 
08094, (609) 778-0566. 

Reader Service .,.. 332 

The CompuVend Table. 
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THE BIGGEST NAME IN LmLE COMPUTERS"" 

TRS·8<f Model ll-Your Best Buy 
In a Business Microcomputer 

UP 

TO 


15°/o 

OFF! 


TRS-80'.computers, on 
software and peripherals 

Similar values on oll merchandise 
CALL COLLECT : 

800-351-1 580 

Texas Residents call: 915-283·2920 

.-1 37Van Horn Office Supply 
701 W. Broadway -- P 0 Box 1 060 

Van Horn , Texas 79855 
DEALER GOSS 11154 

Form F48 Provided ­
Standard Warranty in Effect ­

THE NATIONWIDE SUPERMARKET OF SOUND" 

g~*~ 
~~ OOlUl1NI 
~ ~--------~ 


Ourongional SuperUtihtywas hard to beat - we tned anyway ow Korn Wall 
of Breeze Computing. I nc .. offers you SUPER UTILl1Y PLUS. an exceptional. 
complelely rewri tten program. including in excess ol 70 possiblP programming 
selecuons. In addition. 1t now operates on Single o r Double D ens11y 1hroughout 

all program ut ilities. Truely the " Utility o f Uti lities' 
Listed below are on ly the highlights o f Super U1ili1y Pius's outsranding 

fea tures TAPE COPY 

ZAP 

_ R~t·u l dnti/nf mvd1fv d .tl.-'1 1n H[ A SCII R11 hv bit co pV1ng ffHJl1n;• llllrt ho'l'>••r U\•' 


DECIMAL Bl ARY or OCTAL DISK REPAIR 

- Si!b1 C'h rt1u11n.., luca1~~ h1ght!St o r \owes! R..•pdn l ltT !lnd CiAT Wl rnr' ,nnJ Bnfl1 


coni19u r~·J t1l'11 k.. ...,•.u, h dt'Jk for bvti> h-.t. ("omplt-'1" d 111._·c101'-' ~ h•'fk 


ASCII '51nng 1.A. ord hst ur vncnpt..·d codl• Rl'cov.c>r kdlt•it tilt-'ii 


- 0110pldy secto r ld1s k. f 1l~ m.-m o n, Rt!,,J p10lt'll un-H'"-Clpru l ..'Clnr mn\t'(i11vc rl)f"\i 


Comp.11..• C"OP\ vt"nfy dnJ Lt• ro d1~k ,,•no~ 	 Cl.•,u unu~..·d l.'lllT cl'' 


Ad1.·1.,~s f)I t"1ll 1nd<ll\. • ' f.k.,
PURGE 

- f Ull SC h.'C O l 0J1tl1lg kill con trol MEMORY 

- Compl.,01P d1'ik d11"'f 10 1\­ D1>plc11,,• mn\.tl! t-.o>t <.1.rnp,,, ,•.•1•r11 ,.,,-h,,og.· 

- Zern unu.wd d1r..--ctor\I ,•ntm~'J or unu~d d1i;,k :npul or outpur tl b1,,·1t.' ·o <.1111,. !"Jr .•,1 

!j.ri'lnul~'ii ~xch.\1\~ 1umr tn r.•-..»"•'"' fill '>111114.,L•.i ri:-h 

Computt! "'-1'>11ny pd')>lA Ords or toad/w11h' ...n11 1 ~· ....•{lnr"> to1 1r<1m m.• mot\ 

- ChJng~ d11k nam'-' ddlt• ptt~'>l.4 ord..._ t'lu !O FILE 

comm~'uld ;ind :1l t.' p.-lram ..•lt!r .. D1'iplo'I\. cnmp.1 11• .lnd c<ipi... fdt.' ..... t t•J'"' 


FORMAT 
 LO(.d [\! frel! "PclC~. fLh·., du... ,• .,lttlu., 

$1afKit'lr1l lnmldl u r 10 1-,\at 1oV1lhou1 '-'fllW 	 (ro'<'lf•• hi~., <.11td d~!'1t l1k" f rntn 1!1.,k 
- "ipt.>Cld] fot1n4'l 	 ONFIGURE SY TEM 

Build lonrntl lratk 	 Cu.. io m Cr)nf141ur" O.,•U Plu., 1u 1,.'11UI .. l,o"o1l'm 

- 5ufrw.i'lh? hulk l' rdW 	 ..,inqlt> o r d·,uhl'-· ,j..-n..,:1\1 in ;,n1, ( Jffih,n.r.11• 1n 
~. dn\. •'"' -r, ,•lt."cl vnur •1pe1.~1·n~ """''ri1.•n\ ~\•Jot 

SldndMd copv 1.1t,1.lh u f .... 11ho u1 fo rm11 1 ippt."r o r lmt.t.'r l<I"'•' h1qt1 .,p,•,.,I dock. <;.lnl.Jl" 

- Sp..-cldl Copy (IO ~ck up m.rn1,, proh'("l'-'<i n t d11u!ll" h.•Jdt!'d drn.t.•-. o r ((,Of.~lJr ,• \t"IU T 

DISK COPY 

d1-tk~ • purchci~t.>r u~ 01\k 	 pnnlt•r 

If vou wan! n·u ri..> info. <:,\c'r'l<.l ku complt>!L" O\.t.'tv1ew Or 1f vour ailH•ad1,;~s exc1 1 ~d ahout Super 
Uhlily Plu'5 as i.A.~ ~ r t! • send ch"'ck or M 0 for 'b 74 95. plus $5 00 sh1pp1ng dnd h.a.nd hrig to 

BREEZE COMPUTING. INC. 
P 0 B ox I 0 13 • B erkley M 1ch1gan 48072 

• M1(h1yo"J n ft!''Jr.1d l:' nh t."Od~t' adJ1r10nal 4 'f, ~l~s ralf. fn r._>19n mdt>~ t!llCln'Jr.t.' ii l ll llll shrpp1n'-;i .ind 
hrtmihn1:1 c 0 f) ordt•r<; ma y o rdt>r b,,.· ( a llmg U.!j al n 1J) 2~R-94 22 V" 76 

.-See List of Advertisers on page 418 

REFWARE THESAURUS 
INNOVATIVE READY-REFERENCE PROGRAMS 

How many times have you racked your brain tor JUSt the righl word 
when w ri t ing an 1mpo rtan1 letter. report, or art1cJe? How many rimes ha-..e 
your 1dec.s been misunderstood because the words you used dldn' t express 
vour lhoughts clearly and accurately? How many times have your turned In 
a report or malled an ~mportant letter .and then hours later kicked yoursell 
Im not having lhought of the best and mosl accurate words to use at the 
11me you wrote 1t 

Now. by using lhe remarkable new REFWARE THESAURUS programs. 
your compu ter can speedily find those words that are on the t ip of your 
longue bul that you can' t Qu11e remember at the momen1. And ll tells you 
how to spell them 1 

Jusl slip a REFWARE THESAURUS disk into your d isk dr ive. Tnen 1ype 
1n yoU1 sen lences or paragraphs. The computer wi ll quickly ofler a varletv 
or alternat 1ves, relypmg your sentences or paragraphs with substitute 
poss1 b1 l1 t1es chosen horn its multHhousand word vocabulary It displays 
1he revised seniences on your monitor or types them on your printer as you 
ctioose. so that you can mull ttiem over and choose the one lhat most ac· 
cura1ely expresses what you REALLY mean 10 say 

Having helped 1nousands ol writers learn to express themselves with 
claroly as edi tor of such publ1cat1ons as lhe Wotld Boo• Encyclopedia the 
Encyclopedia Amer1cana. and the Reader's Digest Almanac and Yearbook. , 
David C. Whitney has drawn on decades of editorial experience 10 prepare 
lhe reYolullonary REFWARE THESAURUS programs. bringing lhe speed 
and power of the compuler to the aid of anyone who wishes to improve his 
wfllmg or speakmg. 

In add111on to lhe specific programs capable of subslltullng sugges1ed 
a11ernate words for nouns and ad1ec1ives. REFWARE THESAURUS Builder 
enables engineers. physicians, lawyers. educators. business, physicists . 
chemists, and Olher pro fess iona ls and specialists to develop their own In · 
dlv1dually ta ilored computer vocabularies ol hard·to·remember technical 
words 

REFWARE THESAURUS Adjectives 1.0 Orde1 No. 1001RT S39.95 
Ut •llzes 6.200 adjectives to assist you in choosing the most accu1a1e 
modifiers 10 describe nouns and pronouns in your letters. reports, and 
speeches. 

REFWARE THESAURUS Nouns 1.0 Order No . 2001RT S39.95 
Draws on a YOCabulary ol 6,200 nouns to suggesl allernales for lhe names 
or persons. places, things, and ideas that you use In your wnling and 
speaking. 

AEFWARE THESAURUS Builder 1.0 Order No. 5001 RT $149.95 
Series of e1gh1 ul lll ty programs enables the user 10 develop specialized 
com puter lhesaurus disk programs of hard·to·remember lechnical wotdis 
and !heir a11erna1es for personal use. Funclions lndependenlly of Ad1ec· 
11VeS and Nouns programs . 

REFWARE THESAURUS Uaer's M1nu1la: Complele descrop11ons ot use ol 
each of lhe above programs. Inc luded al no add itional charge w11h each ol 
prog1am disks lls!ed above. If ordered separa1ely. price of documentat ion 
1s refundable upon recelpl of order and payment for program disk. 

User's M1nu1I AdjecllvH Order No. 6001RT $9.95 
Uur's M1nu1I Nouns Order No. 6002RT $9.95 
UHr's M1nu1I Bulldlr Order No. 6003RT $9.95 

lnl roductory prices subjec1 to change alter Jan. 1. t982. 

MINIMUM System Required TRS 00' Mod I or Mod Ill 48K w11h twod1sk dtlves. 
·A Trademark of Tandy CorPOration 

REFWARE' Reference sottware division David C Whllney Assoc1a1es, Inc. 
PO. Bo• 45t. Chappaqua, N.Y. 1051 4 

·A lrademark of David C. Wh ilney Associates, Inc. 

Specrly Mod I ( I or Mod Ill ( 

Ory Order No Tille To1a1 

Sales lax (N. Y. s1a1e residen ts on ly) 

Pos1age and handling S 2.00 

Enclosea s ) Check ( ) Money Order TOTAL S 
81 11 ( )Visa I ) Mas1erCharge 

Card~ 

Exp Date Interbank # 

Signature 

Name Phone f 

Address 

C11y Slate Zip . 
Mailed F1rs1 Class. t>ul allow 3 to 4 weeks for Uellvery . no C.O.D orciers 

..- 374 
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Encyclopadia for Iha TRS8Q• Encyclopedia Loader 
The editors at Wayne Green Books want to help 

you use the programs in your Encyclopedia for the 
TRS-80* . So to help you maximize the use of your 
microcomputing time, we created Encyclopedia 
LoaderTM. 

By a special arrangement with Instant Soft­
ware™, Wayne Green Books can now provide you 
with selected programs contained in each volume 
of the Encyclopedia for the TRS-80* on a special 
series of cassettes called Encyclopedia Loader™. 
Your encyclopedia provides the essential docu­
mentation but now you 'll be able to load the pro­
grams instantly. 

With Encyclopedia Loader™ you 'll save hours 
of keyboard time and eliminate the aggravating 
search for typos . 

Save money with this introductory offer . 
Encyclopedia LoaderTM for Volume 1 of 
Encyclopedia for the TRS-80* which will normal­
ly cost $14.95 is available for a limited time only at 
the introductory price of $12.95. 

To order specify E L8001 $12.95 . 

The [ncvclopedia for the TRS·80 G
1s a Wayne Green publication 
Encyclopedia loader ts ma nufac · 
lured by Instant Software. a 
d ivision of Wayne Green Inc 
• TRS-80 is a trademark of Radio 
Shack d1v1s1on of Tandy Corp 

What's the key to getting the most from your 
TRS-80*? No, it isn't disk drives or printers or joy­
sticks . It's information. Without a continual sup­
ply of information and ideas, you cannot realize 
the full potential of the TRS-80* . 

Our response to the clamor for additional infor­
mation is the Encyclopedia for the TRS-80 *, a ten­
volume reference work of programs and articles 
carefully selected to help you make the most of 
your microcomputer. You can consider the 
volumes of the Encyclopedia to be an extension of 
the documentation that came with your TRS-80* 
Each book is full of material on programming 
techniques, business, language, hardware, games, 
tutorials, education, utilities and interfacing. 

Unlike conventional encyc lopedias, the 
Encyclopedia for the TRS-80 * will never become 
stale or out of date. That's because the volumes of 
the Encyclopedia are being issued one-at-a-time, 
approximately six weeks apart. This means that 
each new volume will reflect the latest develop­
ments and discoveries, making this a living ency­
clopedia for TRS-80* users . 

The first four volumes are being issued during 
1981 . The remaining volumes will be issued during 
the first half of 1982. The deluxe COLLECTOR'S 
EDITION has a handsome green and black hard 
cover with a dust jacket . 
A soft cover edition is al so available. 

DEALERS Please request discount information 
and catalog when o;dering. Mail Dealer orders 
All: Wayne Green Books Dealer Sales. 

WAYNE GREEN BOOKS 
A d1vmon of W<1vne G rf'en In{ 

Pine Street 
Pete rborough. NH 03458 



CITY 

SPECIAL OFFER 

+ 
If you order the entire 


ten volume set of the 

Encyclopedia for the 

TRS-80 ~ you'll receive 

the tenth volume FREE! 


10 Volume deluxe 

hard cover COLLECTOR'S 

EDITION - a $199.50 value. 

$164.00 E N8100 postpaid 


10 Volume soft cover 

edition, a $109.50 value. 

$83.00 E N8080 postpaid 


.......... .... ........ ... . 

.. 
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Here's a way to keep track of your times. 

The Runner's Logbook 

G. Michael Vose 
80 Microcomputing Technical Editor 

Maintaining physica l fitness might not 
be considered a hobby by some peo­

ple. I classify any activity performed and en­
joyed on a regular basis as a hobby. For me, 
that includes running. 

I ran track and cross-country in high 
school. I enjoyed it , but stopped when 
school days were done. I staried again four 
years ago to help overcome the damage 
done by s ix years of cigarette smoking. 
Plus, I wanted to enjoy the other health 
benefits of regular exercise-weight con­
trol, increased vigor, sounder sleep and the 
like. I began for these reasons and con­
tinued because it was fun! 

I run 24 - 30 miles a week from April 
through early November and 15- 20 miles a 
week during the winter months. Living in 
New Hampshire, I also cross-country ski in 
the winter. Until recently, I kept track of my 
3-5 weekly runs in a little notebook. I fre ­
quently misplaced the notebook and hated 
figuring out in my head my average pace for 
a run. So, I decided to write a Runner's 
Logbook program for my TRS-80. 

of the Logbook. The program wi l l run on the 
Model I using the few modifications at the 
end of this artic le. 

The Logbook is designed to keep track of 
daily activities such as training runs and 
racing events. It is a Menu-driven program 
which offers instructions on entering data 
as it proceeds. It allows the entry of the 
following information: 

• Date of run or race; 
• Distance run in miles; 
• Time in hours, minutes and seconds; 
•Weather condi tions; 
•Morning pulse rate; 
•Overall health evaluation; 
• Comments. 
Once the information is entered, the pro­

gram calculates and disp lays the day's 
average pace per mile, in minutes and sec­
onds, and your total mileage since starting 
the log. 

The first tour categories of input are self 
explanatory; the others require some expla­
nation . For a distance runner, the resting 
pulse rate measured first thing in the morn­
ing is a good yardstick for determin ing if his 
tra ining regimen is too strenuous. If the 

resting pulse rate increases by eight to ten 
beats per minute, it is a good bet the runner 
is tired, possibly from training too much. 
Very often, the pulse rate will warn that 
fatigue is increasing before the runner actu­
ally begins to feel tired. 

The overall health evaluation is merely a 
subjective measure of how the runner feels 
-from exce llent to not so good . I did not in­
clude " really rotten" because when I feel 
that way I don 't run. 

Comments is a short field, containing on­
ly 15 characters, designed for a qu ick note 
about injury, how the run fe lt, or anything 
that seems worth recording . 

The program calculates average pace, 
the best measure of the qualitative differ­
ence in runs from day to day. It also com­
putes the year-to-date total mileage. That 's 
a nice ego boost, especially near the end of 

The Key Box 

Models f & Ill 
Version 1.3 TRSDOS 

The Logbook 

Program Listing 1 is the Model Ill version 

Photo 1. 80 Microcomput ing rechnica/ 
Editors Mike Vose and Chris Brown out for a 
training run on Peterborough's Pine Street. 
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Program Listing 

19 ON ERROR GOT01639 
29 CLS:PRINT@495,.RUNNER'S LOGBOOK":FOR VV• lT01999:NEXTVV 
39 'COPYRIGHT (C) BY G.M.VOSE 
49 CLEAR199:POKE16419,252 
59 FORI • lT0599:NEXT 
69 GOSUBlB89 
79 CLS:PRINT:PRINTTAB(7 ) "THIS PROGRAM WILL NEED SEVERAL KINDS" 
89 PRINTTAB (7)"0F DATA. USE THE FOLLOWING INPUT FORMAT FOR" 
90 PRINTTAB(7)"THIS DATA.":PRINT 
100 PRINTTAB(l5)"DATE: MO/ DAY/ YR (93/ 23/ 81)""
110 PRINTTAB(l5).DISTANCE: MILES.TEllTHS (5.5)" 
129 PRINTTAB(l5).TIME: HR/ MIN/SEC (0.43.15)" 
139 PRINT:PRINTTAB(7)"ALL OTHER DATA CAN BE ENTERED BY SIMPLY• 
149 PRINTTAB(7)"PRESSING THE NUMBER KEY CORRESPONDING TO A" 
159 PRINTTAB(7).CHOICE YOU ARE OFFERED." 
169 GOSUB499 
170 CLS:PRINT:PRINT"ENTER THE FOLLOWING DATA: " 
189 PRINT:PRINTTAB(l5)"TODAY'S DATE: "1:INPUT OT$ 
190 PRINT:PRINTTAB (l5)"DISTANCE RUN: ";:INPUT OS$ 
299 PRINT:PRINTTAB(l5)"YOUR TIME: •;:INPUT T$ 
210 PRINT:PRINT"WAS THE WEATHER: (1) SUNNY (2) CLOUDY (3) RAINY• 
229 PRINT" (4) SNOWY (5) WINDY OR (6) CALM•1:INP 
UT W$ 
239 CLS: PRI NT:PRINT"WHAT WAS YOUR PULSE RATE THIS MORNING";:INPUT
PR$ 

mailto:CLS:PRINT@495,.RUNNER'S


the year when you can boast of having run 
1200 miles! 

Body Fat and Oxygen Uptake 

The program also has two built-in self 
tests designed to help you approximate 
your maximal oxygen uptake ability, your 
ability to extract oxygen from the air during 
aerobic exercise, and to estimate your body 
fat percentage. Remember, these are only 
estimates-laboratory measurements are 
likely to be slightly different. 

The maxima/ oxygen uptake is calculated 
by subtracting 133 trom the speed in meters 
recorded during a 15 minute run. The result 
Is multiplied by 0.172. Next, 33.3 is added to 
produce the final result, expressed as milli­
liters of oxygen per kilogram of body weight 
per minute. A level ot about 40 Is considered 
a minimum standard ot everyday fitness. 
This test, devised by Bruno Balke, showed a 
level of 73.312 for three-time New York and 
Boston Marathon champion Bill Rogers. 
This is close to the figure produced in the 
lab for Rogers. 

The body fat test is based on the Pon­
dural Index devised by exercise physiolo· 
glst E.C. Frederick. It computes body fat by 
dividing the athlete's height in inches by the 
cube root of his or her weight. My tests 
show it tends to underestimate body fat 
percentage as measured in a lab by 3-4 per­
cent. The average male should be in the 
14-20 percent range. The average female 
will test out at 18-24 percent. Runners test 
out at 6-13 percent for males and 10-14 per· 
cent for females. 

To use either self test, follow the on­
screen instructions. You need to know your 
height in inches and your weight for the 
body fat test; the oxygen uptake test re­
quires you to input the miles you can run in 
fifteen minutes. 

Modifications 

I use the Logbook to keep a year's worth 
of records In each data file. When a new 
year rolls around, I copy the program onto a 
separate disk and start a new data file for 
the upcoming year. I label the disks accord­
ing to year if I plan to keep them (I usually 
do, since I run in the same races year to year 
and mark improvement by my previous 
year's time). If desired, you can modify the 
Open statements in lines 1190, 1220 and 
1290, 1390 to specify a new data file. Replace 
"Data" with another file name, run the pro­
gram and the new file will be created on the 
same disk. 

Model l users should delete line 40. This 

line accesses the Model Ill character set and 
POKEs the value for the boxed question 
mark cursor into the Video Device Control 
Block of memory. 

Model I users have to modify the disk 110 
routine. I have taken advantage of Model Ill 
TRSDOS's (Version 1.3) ability to set variable 
length files (don't use TRSDOS Version 
1.2-it does not understand how to manipu· 
late variable length files). This is done by 
answering the How Many Files? question 
during Basic initialization by replying 2V. 
This sets aside two variable length files. Pro­
gram lines 1190, 1220 and 1290, 1390 each 

"I did not include 
'really rotten' because 

when I feel like 
that I do not run. " 

contain a 45 after the data filespec. This sets 
the logical record length at 45 characters. 
Model I users should delete the 45 from 
these lines. 

To add the capability of storing data for 
speed workouts over and above your endur· 
ance training, add a separate subroutir:.3 and 
another menu option. If you cannot write the 
code to accomplish this task, drop me a note 
care of 80 Microcomputing and I'll offer 
some suggestions. 

If you ever visit Peterborough, NH, stop by 
our Pine Street office and we'll go out for a 
run.• 

The Colllpass 
pointing the way to 
the righ r nning shoe 

by G. Michael Vose 
BO Microcomputing Technical Editor 

It was only a matter of time before some­
one invented a computer to sell shoes. 

After all, selling shoes is like collecting 
garbage or cleaning fish-it's one of 
those jobs someone has to do, but who 
wants to do it? 

The concept of a mechanized shoe 
salesman is not entirely new. Sears, 
Roebuck and Company pioneered a ma­
chine to measure and test feet for the 
proper shoe fit back in the 1950's. This 
device measured size and width and could 
even perform a crude calculation of arch 
strength. It was more of a gimmick than a 
serious attempt at scientific measure· 
ment, but it served Sears' purpose for 
several years. 

Thirty years later, in the hustling 1980s, 
the Nike Running Shoe Company is using 
a computerized salesman named Com· 
pass to sell the 35 different models of run­
ning shoes the company has developed 
over the last six years. The machine uses 

The COMPASS machine. COMPASS is a Zilog ZBO microprocessor and a 2K byte 
an acronym for COMPuter Assisted PROM to quiz the potential customer. The 
Shoe Selector. short machine language program in the 
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Program contmuPd 

241 PRINT1PRINTTAB(ll)•WOULD YOU DESCRIBE YOUR FITNESS AS1 
(1) EXCELLENT 
(2) GOOD 
(3) OK 
(4) NOT so GOOD•;:INPUT K$ 

2SI PRINT1PRINT•COMMENTS? •;:INPUT AT$ 
261 PRINT@981,•ARE THESE ENTRIES CORRECT (Y/N) •r1INPUT IA$ 
271 IF ZA$<>•Y•THENGOT0171 
281 CLS1PRINT@272,••• WRITING DATA TO DISK ••• 
291 RETURN 
311 FORI•lTOllll1NEXT 
311 IFDS$•••THENCLS:PRINT@411,•YoU HAVE NOT ENTERED ANY DATA1•1POR 
X•lTOSll1NEXTX1GOTOll8I 
321 H$•LEFT$(T$,2):M$•MID$(T$,3,2)1S$•RIGHT$(T$,2) 
331 H•VAL(H$):M•VAL(M$)1S•VAL(S$):
341 DS•VAL(DS$)
3SI T•(H*3611)+(M*61)+S:' CONVERT ALL VALUES TO SECONDS 
361 P•T/DS
371 Pl•INT(P/3611):P•P-(Pl*3611)
381 P2•INT(P/61):P•P-(P2*61)
391 CLS:PRINT@262,.TODAY 1 S AVERAGE PACE wAS•rP21•M1NUTES •rlNT(P+.
si,·sECONDS PER MILE. 
411 PRINT:PRINT:PRINTTAB(6)•YOUR TOTAL MILEAGE SO PAR THIS YEAR1 • 
;RT 
UI GOSUB 491 
421 CLS1PRINT@271,•HERE ARE TWO SIMPLE SELF TESTS• 
431 PRINT1PRINTTAB(l9)•1. OXYGEN INTAKE 

2. BODY FAT LEVEL 
3. RETURN TO MAIN MENU• 

441 PRINT@978,.CHOOSE 1, 2 OR 3•11INPUTBl$ 
4SI ON VAL(Bl$)GOTO Sll ,661 ,1191 
461 GOTO 
471 CLS1PRINT@2S6,•e1LL ROGERS SAYS: 'ALWAYS DO STRETCHING BXBRCIS 
ES BEFORE AND 
APTER A RUN'. HE SHOULD KNOW.•1END 
481 GOTO 
491 PRINT@981,•PRESS <ENTER> TO CONTINUE• 
Sii QQ$•1NKEY$: IP QQ$<>CHR$(13)TBEN Sii ELSE RETURN 
Sll REM**** OXYGEN INTAKE ***** 
S21 CLS1PRINT1PRINT•APTER RUNNING AS PAR AS YOU CAN POR lS MINUTES 
,• 
S31 PRINT.RECORD YOUR DISTANCE IN MILES.• 
S41 PRINT1PRINT.TYPE IN YOUR TOTAL DISTANCE1•r1INPUTMl 
SSI M2•Ml*l619.334 
S61 M3•M2/1S:OX•(M3-133)*1.172+33.3 
S71 PRINT@721,••• COMPUTING •••:POR TT-lTOSl1NEXT TT 
S81 PRINT@721,••• COMPUTING •••1POR TT-lTOSl1NEXT TT 
591 POR VV•lTOllll:NEXTVV 
611 CLS:PRINT@391,.YOUR ESTIMATED OXYGEN UPTAKE IS •,oxr•MILLILITE
as• 
611 PRINTTAB(7).PER KILOGRAM PER MINUTE.• 
621 PRINT1PRINTTAB(7).BILL ROGERS TESTS OUT •1 
631 PRINT.AT OVER 78 POR MAX vo21• 
641 GOSUB491 
6SI GOT0421 
661 REM ***** BODY PAT ***** 
671 CLS1PRINT1PRINT1PRINT@26S,•THIS BODY PAT EVALUATION IS BASED 0 
N THE• 
681 PRINTTAB(9)• 1 PONDERAL IHDBX' WRICH IS A RATIO OP HBIGBT• 
691 PRINTTAB(9)•TO WEIGHT.• 
711 PRINT1PRINT1PRINT.PIRST, TYPE IN YOUR HEIGHT IN INCHES •11INPU 
THl 
711 PRINT1PRINT•NOW, TYPE IN YOUR WEIGHT •1:INPUTWl 
721 POR X•lTOll 
731 PRINT@988,••• COMPUTING •••r:POR W•lTOSl1NEXTW 
741 PRINT@988,• •r:POR W•lTOSl1NEXTW 
7SI NEXTX 
761 W2•Wl((l/3) 'CUBE ROOT FORMULA GOES HERE 
771 MM•Hl/W2
781 IP MM>l3.S9 THEN CLS:PRINT@411,•GREATI YOUR BODY IS LESS THAN 

Program conlinue1 

"Interestingly, the machine 
makes no distinction 
between sexes." 

PROM compiles the results to display a 
number on an LED located on the front 
panel of Compass. The number desig­
nates one of 15 different shoe categories 
and lists them on the front panel. 

What makes this exercise worthwhile is 
the series of test questions addressed to 
the buyer. They help the athlete evaluate 
his or her running needs in a fairly scientif· 
ic way before he purchases footwear for a 
sport which subjects the muscles and 
skeleton to high levels of physical stress. 

The test consists of ten questions, to 
which the buyer responds by pressing 
keys marked A, 8 , or C, representing three 
possible answers. These questions and 
answers are printed on the front panel. 
Below the front panel is a mirror with a 
drawing of a human foot with a measure­
ment scale alongside it. 

The ten Compass questions evaluate 
these factors: 

• Height 
• Weight 
• Age 
• Weekly mileage 
• Training pace 
• Number of years running 
• Part of the foot the runner lands on 
• Sitting arch height 
• Standing arch height 
• Frequency of injury. 

Interestingly, the machine makes no 
distinction between sexes. 

Of the fifteen shoe categories, two ma­
jor categories cover most runners. Each 
category contains ten to twelve shoe 
models. The remaining thirteen catego­
ries contain models desiQned for soecial 
problems-high mileage, weak arches, 
heavy runners, or racers' needs. 

Nike has placed 170 Compass ma­
chines in stores around the country. They 
feel that when used by a knowledgeable 
salesperson, the machines can give a buy­
er confidence in a shoe design. The selec­
t ion of a running shoe is not a matter of 
cosmetics: The wrong shoe can cause in· 
jury. The Compass machine, like all com­
puters, is designed to reduce error. 

Nike is now contemplating a modlfica· 
tion to Compass. It would allow an individ­
ual 's statistics to be saved on disk or tape. 
The statistics compiled from this data on 
the running population could then be used 
to develop new and better running shoes. 

Here's hoping they let us continue to be 
in charge of choosing our own shorts!• 
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CHRISTMAS 
SHOPPING LIST 

<;IN RUMMY 3.0 The best card aame ever 
put into a computer. Plays a full reaulation 
aame, with layoffs. knocks at 10 points or less _ 
Chan1es strateay to counter your play _ Disk 
version keeps score from 1ame to aame_ 

TRMO Cau. $16.95 Disli $21 .95 
Atari 24K Cau. $19.95 Disli $24.95 

CASINO BLACKJAUICOUNTH learn to 
beat the house with card count in11; practice 
strateav with a tireless dealer. Very realistic 
simul at ion of a casino table; uses complete 
casino rules. 'House' deals with 1 to 6 decks. 

TRMO Cau. $14.95 Disli $19.95 
Atari 16k Cau. $19.95 Disli $24.95 

ClllBA<;E MASTEi A sharp card partner; 
plays hard for every point in play, hand and 
crib. Counts every play point. His Nobs. His 
Heels, and will Mu111ins you if you make an 
error. hcellent card araphics. 

TIS. Cau. $14.95 Disli $19.95 
CONCENTRATION Match the pairs of 
fiaures on the screen - superb 11raphics, with 
sound. Ideal aame for children of all ages . 

TR~ Cau. $9.95 
Atari 16K Cau. $14.95 

LABYRINTH IUN Set a time record as you 
whiz throu1h turns. slaloms and reverses. but 
hit a wall and you're out! Hi1h speed araphics. 

TR~ Cau. $9.95 
Atari 16K Cau. $14.95 Disli $19.95 

YACHT Roll five dice and fit the results into 
12 scorin11 cateaories. Up to 4 players; on· 
screen dice 11raphics. TR~ Cau. $14.95 

Atari 16K Can. $14.95 
TIS. 3-GAME PACK Cin. Cribbaae and 
Blackjack on a sinale disk at a substantial 
savina. $39.95 
ATARI ].GAME PACK Cin, Blackjack and 
Concentration on a sin1le disk . $39.95 
SALES TAX ACCOUNTANT Handles the 
problems of calculatin11 quarterly reports. 

TIS. Cau. $14.95 
ONE·DISK MAILIN<; LIST Holds over 450 
names, addresses on one disk; includes com­
pany name; new lo-di11it zips. Prints one-up 
labels and note-book format listina. Sorts by 
name or zip; prints user-selected labels. with 
up to 5 codes for each entry. Mod I disk conv 
to Ill . TR~ Disli $34.95 
THE llSTMAkH II Holds 400 names or 
items, plus codes, in 16K; sorts and prints total 
list or code-selected entries. Not a mailina list 
Mod Ill version holds 385; specify when order­
ina. TRS.Ca11.S9.95 
CHECKBOOK PLUS Solves the problems of 
monthly checkstub and bank statement recon­
ciliation. Screen-prints. TIS. Ca.. $10.95 
PllNTIN(; CALCULATOR Chain and mi~ed 
calculations, constants and memories; op­
tional dollar format. Prints calculation steps 
and results on full ·size. TIS. ca.. $9.95 
LOAN AMORTIZATION II Monthly pay­
ment, interest, principal, with annual sum· 
maries. in clean dollar format for any size 
strai1ht-line loan. Screen prints on full-s ize or 
QP-11 . TRS..Cau. $7.95 
CALCULATOI 6 CHECHOOk Both on a 
sinale combination disk or cassette. with loan 
Amortization II included as a bonus. 

Tis.at c ... $17.95 Disli $22.95 
UH LIST Special program for birders; sorts 
& keeps track of si1hlin1s. Searches list by 
name, date, place. Prints overall, search lists. 
Mod I disk conv. to Ill. TIMO Disli $24.95 
QSO LO<; Special proaram for amateur 
operators; holds all details of 70 QSO's in 16K. 
190 in 32K (specify). Instant on-screen access 
to entries; prints sorted calls and details . 

TIMO Cau. $14.95 

MANHATTAN SOFTWARE 
P.O. BOX 1063 

WOODLAND HILLS, CA 91365 

All Ai.rl -·--•te ..ith joyallcb. 
,.,. dltcou11t Oft ..,..... of , Dr - ,,.,.,._ 


Atld 11 .SO ,,,,...,. alld i..111111,. - 41 hovr ehlp-nl. 

0..-.. ..,..... add 15" tor Air Mall Pooi.10. 


Calilonlla ........ adll•"i.1. 

14-hour ViwM••l«C•rd Or~ Li,,.,: 

(213) 704-8495 ..- 90 
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Program continued 

l' FAT.•:GOSUB498 
791 IF MM>l3.59GOT042B ELSE GOT0818 
888 IF MM<l3.59 AND MM>l3.55 THEN BF•l 
818 IF MM<l3.55 AND MM>l3,51 THEN BF•3 
828 IF MM<l3.58 AND MM>l3.45 THEN BF•4 
838 IF MM<l3.45 AND MM>l3.48 THEN BF•5 
848 IF MM<l3.48 AND MM>l3~35 THEN BF•6 
858 IF MM<l3.35 AND MM>l3.38 THEN BF•7 
868 IF MM<l3.3B AND MM>l3.25 THEN BF•8 
871 IF MM<l3.25 AND MM>l3.21 THEN BF•9 
888 IF MM<l3.28 AND MM>l3.15 TBEN BF•ll 
898 IF MM<l3.15 AND MM>l3.ll THEN BF•ll 
911 IF MM<l3.18 AND MM>l3.85 THEN BF~12 
911 IF MM<l3.85 AND MM>l3.ll THEN BF•l3 
928 IF MM<l3.81 AND MM>l2.95 THEN BF•l4 
938 IF MM<l2.95 AND MM>l2.98 THEN BF•l5 
948 IF MM<l2.91 AND MM>l2.85 THEN BF•l6 
951 IF MM<l2.85 AND MM>l2.88 THEN BF•l7 
961 IF MM<l2.88 AND MM>l2.75 THEN BF•l8 
971 IF MM<l2.75 AND MM>l2.78 THEN BF•l8 
988 IF MM<l2.78 AND MM>l2.65 THEN BF•l9 
998 IF MM<l2.65 AND MM>l2.68 THEN BF•28 
1818 . IF MM<l2.68 THEN BF•21 
1811 GOSUB1861 
1828 CLS1PRINT@481,"YOUR BODY IS •1BF1"' FAT.• 
1838 PRINT1PRINT"TBE AVERAGE FOR MEN IS 15-28,, FOR WOMEN 28-25,.• 
1148 GOSUB491 
1158 GOT0421 
1868 FOR V•lT01818:NEXTV:RETURN 
1878 CLS1PRINT@271,"THERE BAS BEEN A SERIOOS MISTAltEl"1GOT01878 
1188 CLEAR UH: 
1198 CLS1PRINTTAB(22)"RONNER'S LOGBOOK MENO• 
1181 PRINTSTRING$(63,45) 
1111 PRINTTAB(22)•1. ADD LOGBOOK ENTRIES 
1128 PRINTTAB(22)•2. DISPLAY AN ENTRY 
1138 PRINTTAB(22)•3. CALCOLATE PACE' MILEAGE• 
1148 PRINTTAB(22)•4. SELF TESTS• 
1158 PRINTTAB(22)"5. EXIT 
1161 PRINT1PRINTTAB(22)•YOUR CHOICE•1:INPOT C:IF C<lORC>5TBEN1168 
1171 ONCGOT01181 ,1381 r311 ,428 ,478 
1188 GOSUB78 
1198 OPEN"R"rlr"DATA•,45 
1288 FIELD lr8ASA$r4ASB$,8ASD$ 1 2ASE$,2ASF$,2ASI$,15ASTA$ 1 4ASG$ 
1285 EB•LOF(l)1IF EE•8TBEN CLOSE:GOT01268 
1218 POTl,l1CLOSE 
1221 OPEN"R•,2,•oATA",45 
1231 FIELD2 1 41ASS$,4ASL$ 
1241 EE•LOF(2):GET2,EE:CLOSE 
1268 DS•VAL(DS$)
1278 RT•RT+DS 
1288 RT$•STR$(RT) 
1298 OPEN"R.,l,"DATA•,45 
1311 FIELD1 1 8ASA$,4ASB$,8ASD$r2ASE$,2ASF$r2ASI$,15ASTA$,4ASG$ 
1318 LSETA$•DT$1RSETB$•DS$1RSETD$-T$1RSETE$•W$1RSETF$•PR$ 
1328 RSETI$•K$1LSETTA$•AT$1RSETG$•RT$ 
1331 EE•LOF(l) 
1348 EE•EE+l 
1351 POT l,EE 
1368 CLOSE 
1378 GOT0189B 
1388 PRINT 
1391 OPBN"R",l,"DATA•,45 
1488 FIELD l,8ASA$,4ASB$,8ASD$ 1 2ASE$,2ASF$,2ASI$rl5ASTA$,4ASG$ 
1411 LINEINPUT"WBAT IS THE DATE or THE ENTRY YOO WANT TO SBE1 •,02 
$ 
1421 FOR FE•lTOLOF(l)
1431 GET l,FE 
1448 IF D2$•A$ THEN 1468 
1451 NEXT FE1CLOSE1PRINT"ENTRY NOT FOUND•:FORKl•lT0758:NEXTltK1GOTO 
1891 
1468 CLOSE 
1478 PRINT1PRINT1PRINT 
1488 CLS1PRINT1PRINTTAB(22)"DATE: "7A$ 
1491 PRINTTAB(22)"DISTANCE RUN: "1B$ 
1518 PRINTTAB(22)"TIME :•1D$ 
1518 IF E$•" l•THENPRINTTAB(22)•WEATBER WAS SUNNY" 
1528 IF E$•" 2"THENPRINTTAB(22)•WEATBER WAS CLOUDY" 
1531 IF E$•" 3•TBENPRINTTAB(22)•WEATBER WAS RAINY• 
1548 IF E$•" 4"THENPRINTTAB(22)•WEATBER WAS SNOWY" 
1558 IF E$•" 5"THENPRINTTAB(22)"WEATBER WAS WINDY" 
1568 IF E$•" 6"THENPRINTTAB(22)•WEATBER WAS CALM" 
1578 PRINTTAB(22)"PULSE RATE WAS1 "1F$ 
1581 PRINTTAB(22)•FITNESS LEVEL WAS: "1I$ 
1591 PRINTTAB(22)7AT$ 
1688 PRINTTAB(22)•TOTAL MILEAGE TO DATE IS: "7G$ 
1618 GOSOB498 
1628 GOT01B91 
1638 CLOSE1PRINT•oops1•1STOP 
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your 
love life? 


A little dull around the edges? 
Routine? Predictable? Boring? Maybe 
all it needs is a little Interlude. Interlude is 
the most stimulating computer game ever conceived. 
It combines a computer interview, an innovative 
programming concept, and a one-of-a-kind manual to 
tum yo into exciting, adventurous, delicious fun! 

Interlude is: romantic ... playful. .. outrageous ... a fan tasy. Interlude is: • A Bed of Roses (In ter­
lude #1) • Mata Hari (Interlude #49) • The Chase (Interlude #7) •Rodeo! (Interlude #71 ) • The King and I 
(Interlude #60) • Some Enchanted Evening (Interlude #84) • Caveman Caper (Interlude # 82) • From Here 
to Ecstasy (Interlude No. 30) • Satin Dreams (Interlude# 72) . 

More than 100 Interludes are included in the program. Most are described in detail in the accompanying manual. 

but several surprise Interludes are buried in the program awaiting that very 
 ,,. 287 


special time when your interview says you' re ready. (When you learn secret 
1

"
I t I d 
Interlude # 99, your love li fe may never again be the same!) Interlude n er u e 

can give you experiences you' ll never forget. Are you ready for it? The Ultimate Expe rience. 


r------ ------ ----- ---- ------ -- - - -- -- · 
I INTERLUDE, Dept. 80, 10635 Richmond Avenue, Houston, Texas 77042. I'm really ready. Send my Interlude today. 
I Apple II (16Kl · TRS·8 0 (Model l , 16K)' · Poster Availa ble for im m edia te shipment.
I 0 Cassette ($1 . 95) r Cassette ($1 95) 20 'x 24 reproduction of 

Diskette ($21.95) [" Diskette ($21 95) this ,,<l wi thout ad copy Please enclose your heck payable to I TERLUDE 
I C Diskette - Pascal or DO 3.3 ($21 95) ($4 95-includes or complete.the charge information: 
I Add $1. 75 for shipping and handling. shipping charges) 

MASTERCARD 0 VISA All charge customers must sign here. 
I 	

0 
Account No. 	 Expiration date Master ard Bank Code 

I 	CHARGE CUSTOMERS: Order by phone toll free' 1-800-231-576 8 Ext. 306 (Texas 1 800 392 -2348 Ext 306) 
Name _ _ __ Age --- ­I 
Address - -------- ­I __ tate 	 ZipCity - - -------- ­

I 	•Apple II is a registered trademark of Appl Comput..rs. Inc...TRS-80 is a r.•91,tl'r~d tr<1d1•mdfk of R<1dio Sh<1ck. d Tandy o 

I 




TRS-80* Computer Owners ... 

Light Up Your Christmas Tre 


"I'm dreaming of a mini-disk Christmas ... " 

A dream come t rue : 
Mini- Disk D rives 

from$275. 
• 	 Every Access Floppy Disk drive is electrically tested, mechan­

ically tested and burned-in 48 hours under operating condi­
tions. Look for the signed test list in the shipping carton. 

• 	 AFD drives are capable of either single- or double-density op­
eration. AFD-1 00 •M drives store 1 02-Kbytes in single-density, 
180 Kbytes in double density. AFD-200 '"' drives store 205 
Kbytes in single-density, 364 Kbytes in double density. And 
these are formatted file storage capacities. Moreover, you can 
store twice these amounts on a single diskette using AFD 
"flippy" drives (AFD-100F •M or AFD-200F "' drives). 

• 	 15-day free trial offer . . . comprehensive 90-day limited war­
ranty ... unbeatable prices ... AFD-100 @.! $275.00, -1 OOF 
(/; $329.00, -200 @ $429.95, -200F <Ji $449.95. 

While they last! 
Percom TFD-200t 77-track add-on drives $375 

~~·~~~~~~~~~~~~~-~~~~~~~~~-~~~~~~~ 
"All I want for Christmas is... " 

Percom Model Ill Mini-Disk Drives 
Internally mounted drives that feature "flippy" capability, double- or single­
density storage, comprehensive pre-delivery testing , 48-hour burn-in and, best 
of all , Percom's widely acclaimed disk controller. A First-Drive System includes 
the four-drive disk controller, one or two drives, cables and a fully illustrated 
owners manual. Use Model Ill TRSDOS*, Percom OS-80 t and other Model Ill 
compatible DOSs. 

First-Drive System w/1 drive $560, 
w/2 drives $860 

Note: If you prefer not to make the First-Drive System installation, we will 
do it for only $29.95 plus shipping (if shipped). This includes a 48-hour 
operating burn-in of your Model Ill computer, installation of the drive sys­
tem and final checkout of the expanded system. 

~~~~~~~~~~~~=r:~~iC{~~er:~<=r:~~~~~~ti'~iCf~~~~~iCt 
How to order - Order by calling Access Unhmued toll· free on 1·800-527·3475. Or order by maol 

Orders may be charged to a VISA or Master Card account. or paid by cashoer's check certofoe<J :-(/ 
 Stocking Stutters ~ cheek or money order COD orders require 25°~ depos11 Sorry, we cannot accept personal 4\F
checks. We pay st11pp1n9 and insurance charges on orders over $1 ,000 00 Add approximate in ­ u· 
surance and shopping charges tor orders under S 1.000 00 II on doubt about these charges. ask 
when you call 1n your order Tex.as re~dents include 5% sales lax Minimum mail order $20 00 
Allow 2 to 4 weeks for delwery Percom Data Separator $23.95 
• Technical & Texas (2,4) 690·0206. :I(/. Green Screen I, II , or Ill $18.95 
Save! Ask about quantity discounts for 'TRUGs. . Head Cleaning Kit 	 $24.95
Save! VISA and Master Card charges are not deposited . Drive Numbering Tabs (pkg 0-3) $3.00unti l the day your order is shipped. 

5114'' Flip-N-File (lg . stocking) $24.95~r1 

ft 8" Flip-N-File (very lg. stocking) $39.95
PRICES AN D SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
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£With Presents from Access~ 


The best gift often comes in a small package. The Percom DOUBLERf is an example. 

Upgrade Your Model I to Double Density for 
only $159.95 

And not with some unproven hacker's kit, either. But with an assembled and fully 
tested Percom DOUBLER-flt . The DOUBLER-li t simply plugs into the disk drive 
controller socket of your Expansion Interface. Then it lets you store over four 
times more on one side of a diskette, depending on the drive, than you can store on 
standard Tandy Model I drives. Other features : • Reads, writes and formats either 
single- or double-density• Includes DBLDOS 'M, a TRSoos · compatible disk­
operating system • Runs TRSoos ·. NEWDOStt, Percom OS-80t and other 
single-density software immediately. Change to double-density operation when con­
venient • Lets Model Ill software be read on your Model I • Includes on-card high­
performance data separation and write precompensation circuitry . 

~~~i~~~~-~~~~~~-=r:~i4~~~~~~~~~~-~~~~~~~~~~ 
Write Santa a Thank-you Note 


on Your New MX-80 

or Microline 80 


These popular printers, from Epson and 
Okidata, provide the features you want, the 
reliability you need - and the price is 
unbeatable. 

MX-80 : Call for latest low price Microline 80 only $399.95 
.. .. ,,. ~~-· ~~··~-·-··~,·~--~·· · ~-·~ ~~~~er.~~~~~~~:'1~:~~:~ ..:~ .:~ .:~-::~-::'tl .:~ ..:~ ..:~:~ ~: 

Low Cost ~: For a man wh~ has everything, includin_g 
.t ~ too many per1phera/s for a computer withS t Fys em urm ure :f} only one printer port... 

Modular design permits cus- 4\f: • • S · 
tom arrangements . Furniture 	u An Arnck Products Quick- witch+ 
styling and quality • TRS-80. :/J The Quick·Switch lets you easi ly switch your TRS-eo· printer output from 
colors • OK for UPS shipping l\i_: device #1 to device #2 - from your printer to your Electric Crayont . Or. 
• 	Reassemble without tools ~ use it to switch one peripheral between computers. Optionally ~vmlable

;Q with three.ports. Also. versions configured for RS-232 or Centromcs inter· 
~: lacing. Standard unit includes 5-foot 34-pm cable with card edge sockel , 

System desks from $115 U box-mounted 34-pin card-edge plugs. From $79.95 

Printer stands from $144 :t trademark of Arrick Products Company 

~~~tl~~~~~~~~~~~=r:~~~~-· · -~~~~~~~~~~~~~~ 
Save! Make ACCESS your one-call shopping center for TRS-80" ~: Toll-Free 
hardware and software. Call our toll-free order number for free :f/ Order No. 
product literature and latest prices. 

AUTHORIZED 	 :.flff 1-800-527-3475° 
If (orders & literature only)PERCOM SALES AND SERVICE CENTER 

ACCESS UNLIMITED 401 N . Central Expressway #600 
R i chardson, Texas 75080 
(214) 690­ 0206 

·• T rademarlc ol Access Unhmlled 
., 229 ·Trademarlc ol Tandy Rad•o Shack Corpmat1011 

tTrademarl< ot Pl!fcom Data Company, Inc I ITrademarl< of Appara1 COfPOlal1on 
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APPLICATION 

( ~ ) 
LOAD80 

You'll stamp your feet over this inventory program. 

The Philatelist's Friend 


Program Listing 1 

11 CLS1PRINTTAB(l5)•**** PHILATELIC INVENTORY ii ****•1PRINT TAB 
(19).**** IMPORTANT NOTICE •••••:PRINT 
15 PRINT.SINCE PROCESSING TIMES FOR FILES CONTAINING IN EXCESS 0 
F 58.:PRINT.FULL INVENTORY RECORDS BECOME PROGRESSIVELY LONGER, 
IT Is•1PRINT.RECOMMENDED THAT SUCH FILES BE DIVIDED INTO TWO OR 
MORE• 
21 PRINT.SMALLER FILEs•1PRINT:INPUT.PRESS <ENTER> TO CONTINUE·,x 
1CLS 
91 CLEAR 2511:DEFSTR S,Y,D:DEFINT Q,R,C,P,L 
95 DIMS1(121,13),Ll(21),P$(21)
118 CLS: PRINT TAB(l7)•**** PHILATELIC INVENTORY****• 
115 PRINT TAB(ll)•THIS PROGRAM CREATES AN INVENTORY OF REGULAR•: 
PRINT TAB(7)•AND COMMEMORATIVE POSTAL ISSUES FOR (ENTER COUNTRY)
•:PRINT 
111 PRINT TAB(7)•COUNTRY•1TAB(32)1:INPUT C$1PRINT 
115 PRINT.WHAT IS THE LOWEST SCOTT CATALOG NUMBER•:INPUT.ABOVE W 
RICH A FULL INVENTORY IS DESIRBD•1D:PRINT:PRINT.CAPACITY---121 I 
ssuEs•:PRINT 
121 INPUT.THIS IS FILE t•1Q 
398 CLS:PRINT.THIS IS INVENTORY FILE NUMBER--•10 
395 INPUT.INVENTORY TO BEGIN WITH YEAR--•1Yl 
418 INPUT.INVENTORY TO BEGIN WITH SCOTT CATALOG NUMBER--•1sl 
415 INPUT.INVENTORY TO END WITH YEAR--";Y2 
418 INPUT.INVENTORY TO END WITH SCOTT CATALOG NUMBER--"1S2 
415 INPUT"PRICING IS BASED UPON CATALOG VALUES FOR YEAR--"1Yl 
428 PRINT:PRINT TAB(l4)"**** FILE t"1Q1"-INPUT ROUTINE****" 
425 PRINT"TO END INVENTORY, ENTER THE SCOTT CATALOG NUMBER •s21P 
RINT"SELECTED ABOVE FOR END OP PILE" 
431 IF VAL(Sl)<VAL(D) THEN PRINT"INVENTORY WILL INCLUDE ONLY USE 

D AND MINT SPECIMENS":PRINT"FOR SCOTT CATALOG NUMBERS LESS THAN

--•;o 
431 R•l: PRINT 
588 PRINT"SCOTT CATALOG NUMBER":TAB(32);:INPUT Sl(R,8)
581 IFSl(R,8)•S2THENCLS:GOT01888
582 IFVAL(Sl(R,8))<VAL(Sl)ORVAL(Sl(R,8))>VAL(S2)THENPRINT"NOT IN 

THIS INVENTORY":INPUT"HIT <ENTER> TO CONTINUE":X:GOT0588 
585 PRINT "NUMBER OF USED COPIES"1TAB(32)1:INPUT Sl(R,l)
518 PRINT "AT CATALOG VALUE OF"1TAB(32)1:INPUT Sl(R,2)
515 PRINT •NUMBER OP MINT COPIES"1TAB(32)1:INPUT Sl(R,3)
528 PRINT "AT CATALOG VALUE OF"1TAB(32)1:INPUT Sl(R,4)
525 IPVAL(Sl(R,8))<VAL(D)THENSl(R,13)•STR$(VAL(Sl(R,l))*VAL(Sl(R
,2))+VAL(Sl(R,3))*VAL(Sl(R,4))):Sl(R,13)•RIGHT$(Sl(R,13),LEN(Sl(
R,13))-l):PRINT•TOTAL CATALOG VALUE ABOVE"1TAB(32)Sl(R,13)
538 IPVAL(Sl(R,8))<VAL(D)THENR•R+l:GOT0588 

P10gram contin..-s 

Richard W. Castor 
345 South 51st Avenue 
Bellwood, IL 60104 

Make the world's foremost hobby more 
enjoyable by tying your computer to 

it. I am talking about stamp collecting-or 
philately-and my program, Phi latelic In­
ventory, that can be used to keep track of 
your stamps. 

The program is written in Basic for a 16K 
Level II TRS-80 and while simple enough for 
many to use, It is comprehensive enough 
for the more sophisticated philatelist. 

Data banks managed by computers have 
common limitations associated with their 
storage media and data storage time. 

Standard magnetic tape cassettes are no 
exception. Each time a PRINT#-1 or 
INPUT#-1 data transfer routine passes 
through a For ... Next loop or is otherwise 
transferred, 255 zero bytes followed by the 
synchronization byte (decimal 165) precede 
the data transfer. Since the Model I records 
at 500 baud (500 bits/second = 62.5 
bytes/second), each leader is about 4.1 
seconds long. 

Packing or blocking as implemented In a 
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"Make the world's foremost hobby more 
enjoyable by tying your computer to it." 

program statement such as: " 100 PRINT#-1 , 
Program contmu«JA(1), A(2), A(3), A(4), A(5), etc. " is limited by 
535 PRINT •NUMBER OF HINT PLATE BLOCKS•;TAB(32);:INPUT Sl(R,5)the maximum size of the statement line and 549 PRI NT •AT CATALOG VALUE OF•;TAB(32);:INPUT Sl(R,6)

the maximum record length. 545 PRINT •NUMBER OF MINT SHEETS•;TAB(32);:INPUT Sl(R,7)
By concatenating data into 248-byte 559 PRINT •AT CATALOG VALUE OF•;TAB(32);:INPUT Sl(R,8)

555 PRINT •NUMBER OF FIRST DAY COVERS•;TAB(3211:INPUT Sl(R,91
569 PRINT •AT CATALOG VALUE OF•;TAB(32111INPUT Sl(R,181

strings (lines 1120-1178) the TRS-80 for· 
mats Its own PRINT#-1/INPUT#-1 transfers, 565 PRI NT •sPECIAL SITUATIONs•1TAB(3211:INPUT Sl(R,111
ellmlnating Inefficient For ... Next rou­ 579 PRINT •AT CATALOG VALUE OF•;TAB(32);:INPUT Sl(R,12) 

575 Sl(R,131 • STR$(VAL( Sl(R,lll*VAL(Sl(R,2))+VAL(Sl(R,3))*VAL(Sl ( 
R,4)1+VAL(Sl(R,S)l*VAL (Sl(R,6))+VAL(Sl(R,7))*VAL(Sl(R,8))+VAL(Sl 

tines. By reducing file lengths by a factor of 
10 in most cases, this technique permits 

(R,9))*VAL (Sl(R,191)+VAL(Sl(R,ll))*VAL (Sl(R,l2))):Sl(R,l3 ) • RIGHT
massive data storage on an Inexpensive $(Sl(R,13),LEN(Sl(R , 13))-l)
magnetic tape. 576 PRINT.TOTAL CATALOG VALUE•;TAB(32)Sl(R 1 13)

588 R• R+l 
581 IFR>l29THENPRINT. FI LE FULL• :GOT01888 

For those who must disassemble every­
thing, data string formatting is shown In 

Progr•m continues Flg.1 . 

z ,.,- -
., -
 -
-_,., I()N CD 

-
~;:: -Oi 22 

::::> er·ri -ri -ri '°ri ri -ri rier ri-ri ri -riSllR,01..J -
 -
0 -
 -
-
- -- -Cll iii =
iii iii = iiiCll CllClliii Cll iii iii Cllu 

SCOTT USED MINT MINT PLATE MINT FIRST DAY SPECIAL ROWROW CATALOG NO. SINGLES SINGLES BLOCKS SITUATIONSSHEETS COVERS TOT 

..,..,.., ..,.., ..,.., 
::::>::::>::::>::::>::::>>­ ::::>::::> >­>­>­ >­ >­ ..J.... ..J ..J..J ..... ..J..... ..J ...J .......... ..... c c0 0 00 00 ~~~~ ~ > > 

I 103 .. 
 5 6 7 8 9 II 12 132 

SI •500• 

.. NO DATA RESIDES IN THIS AREAI I550 2 3 14 

D •100• 

..._..._ .... • Lo­ .... 
 .... 
 ....
•L.o ....."." .... -... ." 
_,,.... .... .... .... .,., ... 
 ...
.... 
 .... ..... .... 
 ....." 

4750 I 102 2 3 5 6 7 8 9 II 12 322 

s2• 900"3 

T 
336 

Fig. 2. Philatelic Inventory Matrix 
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" ... it is possible to use about 
49 percent of each cassette. " 

P • I 
Depending on the space between records 

separating records on a tape, it is possible 
to use about 49 percent of each cassette for 
data storage (see Table 1). 

File Preparation, Program Level A, gener· 
ates the two-dimensional string matrix 
S1(R,C) (see Fig. 2) and provides for simple 
editing before storing It. Fiie parameters 
(C$, 0 , Y1 , Y2, Y3, S1, S2, D) are defined and 
the total catalog value (T) of the files are 
computed. 

When you answer the question, " What is 
the lowest Scott Catalog Number (0) above 
which a full inventory is desired?", you sec­
tionalize the file and make it possible for a 
less sophisticated stamp collector to limit 
his inventory to only used and mint speci· 
mens. For example, i f the answer is 700, 
data for issues having catalog numbers 
1- 699 is entered only in columns 1-4; the 
matrix is effectively redimensioned, signifi· 
cantly reducing processing times. 

I omitted a numerical sort routine be· 
cause most collectors tally ing their hold· 
ings will do it with a numerical reference In 
hand and sequential listings will be 
automatic. 

R .r. f-. 

C•O C•Z C•4 
YI Sl( 1,0) Sl(l , ll SI (1,2) Sl(l,3) Sl(l,4) 

5 0 0 ... 0 I 0 2 0 0 0 3 0 4 . 0P$1 I) I 8 8 0 

Kl •4 10 C•I 12 17 C•3 19 

R•2-+ 

COLOR COMPUTE 
COMPU VOICE TRS.80 MADNESS & THE 

Give your computer a voice of ils own . build MINOTAUR 
speech into your BASIC programs This machine The ~st adventure game available for the color
language program is a must for your library . no computer Ove1 200 rooms. 6 crealures. 8 magk
hardware modifica11on needed S44 95 

s~lls . loads of treasures Written in machine 
language . exlended Basic nol required. $ l 9 .9 5 

RAMCHARGER NEW EXTENDED 
BASIC GAMES!32KOPGRADE 

•SUB HUNT 
• LASER A TIACK 
•ALCATRAZ II 
Complele with high resolution 
sound 

SOUNDSOURCE 
Store music 01 voke from a cassette tape- in 1he 
computer and display it on th t TV screen. 
Shorten it . lengthen 11. modify ii and replay it 

• The Best Games Available 	 Al last. a complele dts~riphon of through the TV's sound sys"m Build and test 
the ··guts·· of lht Color Computer your own sounds for games. No hardware mods• 	 High Resolution Graphics Spe-cs on all the ICs. complete ntt'~ed 
sch ematics. theory of Optorat1on• Fast. f.\achine Language 
and programming examples 

C•l3 
Sl\1,13 ) 

0 0 0 ( 4 • 0 0 

24 31 

C•O C•Z C•4 C•6 
Sl(2 ,0) Sl(2,I) SI (2,2 ) Sl(2,3) Sl(2,4) $1(2,5) $1(2,6) 

7 5 0 . . . 0 I 0 2 . 0 0 	 0 3 0 4 0 0 0 5 0 6 . 0 0 

Kh31 37 C•I 39 44 C•3 46 51 C•5 53 511 

R•2-+ 

C•8 C•IO C•l2 C•l3 
51(2,7) Sl(2,8) Sll2,9) Sl(2,10) 5112,11) 51(2,12) S l(2,1 3) 

07 08•00 09 10•00 11 12•00 0322•00 

K1•58C•7 60 65 C•9 67 72 C•ll 74 79 

Sl(3 ,0 l vz 

9 0 0 • I 9 4 0 

92 96 

Fig. 1 

• Ext . Basic Not Required $14 95 UTILITIES
• $2J .95 each. $59.95 for all three SPECTRAL ... ,32 

EXTENDED BASIC GAMES • EDITOR/ ASSEMBLER . . . . . . $34.95 ASSOCIATES• SUPER MONITOR . . . . . . . . . . . 19.95 

Word Search Puzzle 


• LOTHAR'S LABYRINTH) 
• EPROM PROGRAMMER . ... .. 89.95 141 HARVARD AVE. 

(Program your own ROMs for the ROM-PAC port) Tacoma, Washington 98466• BAlTLEFLEET 
• MAGIC BOX . . . . . . . . . . . . . . . . 24.95Battleship Search Game (one or 	 WRITE FOR COMPLETE CATALOG 

Load MOD I/Ill Tapes into the color computer ADO 33 FOR SHIPPING S 1.00 minimumtwo players) 
e TYPI NG TUTOR 19.9 5 Allow 2·3 wks. lor deli•ery• SPACE TRADERS • TEXT EDITOR 

Galactic trading game (206) 565-8483 

$J4.95/ ea. 


110 • 80 Microcomputing, December 1981 	 Reader Service lor facing page .-48­

116 





Computer Information Exchange 
Box 159 (714) 757-4849 ,,.22 

San Luis Rey CA 92068 

Sback-80 Model -1 Users: 
Restore Reliability 

Tired of spont-ous re-booting, "loss" of 
memory, UL ERROR on programs that are 
correct. "BADRAM" or ROM that is good and 
othe r symptoms of dirty edge connectors? 

CIECramol in cleaning kit lets you quickly,
safely strip aw1y coatings of high-resist1nce 
oxide fi lms built upon ..S-80's non-gold ­
pl atededgefingers, and coat them to reduce 
furlherbuilcaip . Contains one bottle cleaner, 
one lubr icant/sealer . 
CIE Cramolin $1.95 ($9.49 CAI 

Silver Solder Rejuvinates 
Sback-80 Edge Connectors 

Ratty Radio Shack edge fingers require
frequent Cramol in cleaning for system 
reliabili ty. Tandydidnotgoldplate them, but 
after yousi Iver them you can tug cables and 
jar computer without system reboot! 

Kit contains special high-quality flux and 
16" (about 1.5 ozl of solder , 5-6% silver, 
bal1nce tin (contains no cadmium, zinc, or 
lead). Caution: do not resolder fingers with 
ordinary solder, or system will be totally 
unusable! 
CIE $4.50 ($4.n CAI 
Media Buys: 

Diskettes 
5" Unbranded, single -density . 10, in 

envelopes, fully guaranteed $19.95° 
5" Memorex sngl dens.. box 10 $24 .75" 
5" Memorex dbl. dens .. box 10 $26 .55° 
5" Dysan, plastic box of 10, double -density

ultra-reliable $44 .95• 
5" Wabash SSSO with hub ring $26.55• 
5" Wabash DSOD with hub ring $$38.98° 
Reinforcements . 50 r ings for 5" $7 .75• 
Ring tools- -apply reinforcements $4 .95• 
Cl . . k"t JM FD 2 d. k $2246• 

GUARANTEE 
All CIE disks guaranteed 

11 you get a bad disk. CIE will replace 1t 
Hardware: 

Percom, LNDoubler Savings 
DOUBLE DENSI TY attachments 

$1 53.50/$157.50/$207•
Double disk storage with either Percom or 
LNW Research plug -in adapters . No 
soldering. Percom Doubler 2 comes with 
DoubleDOS TRSDOS var ient . is $153.50° . 
LNDoubler 1 includes DOS-plus deluxe 
operating system. LNDoubler 5/8, with 
operating system. allows use of double 
densi ty with either 5" or 8" dr ives! , iust 

$207• . 
Lowes t Prices 

On Disk Drives! 
TEAC40-track single/ double density , single
headed (writes, reads on one side of diskl. 
with incredible 1-yr . factory guarantee! 
Case, power supply disassembled for 
shipping, just insert 6screws. Exclusive: no 
extender cable needed! $269•. 
80-TRACK , 1-HEADED $395• 
IQ-TRACK , 2-HEADED (dbl sided) $550• 
Bare 40-track, unpowered $215• 
Bare-IO-tr1ck $225• 

SOFTWARE to 50" off 

Leading brands including Acorn, Allen 

Gelder , Alternate Source , Apparat. 

Blechman Enterprises, Breeze Computing, 

CIE, Data Soft, Dorsett. Edu Ware . Ellis 

Computing, Hexagon Systems, Micro Clinic , 

Micro Worlcs, Microsoft, Modular Software , 

Nepenthe, Personal Computer Service, 

ProSoft, and Ramware . 

BOOKS, leading publishers, 10" off 


Discounts: 
•pr ice s CIE net . incl uding io•,, dis count 


fo r $~0 o,., more total o rder . 3 or more items 

nomi nal ~h1pp1ng charge on all but book s and 


softwre 


Prof}ram conlinued 

582 GOT05H 
1111111 INPUT.ARE CORRECTIONS TO THIS INVENTORY NECESSARY? YES OR N 
0•1A$ 
111115 IF A$••NO• GOTO 111111 
111111 PRINT:PRINT.COLUMN NUMBERS HAVE BEEN ASSIGNED AS FOLLOWS· 
11115 PRINT:PRINT•USED SINGLEs•1TAB(25)•1•1TAB(32)•CATALOG VALUE• 
1TAB(511)•2•
11128 PRINT.MINT SINGLEs•1TAB(25)•]•1TAB(32).CATALOG VALUE.1TAB(5 
111•4• 
11125 PRINT.MINT PLATE BLOCKs•1TAB(25)•5•1TAB(32).CATALOG VALUE., 
TAB(511)•6•
111311 PRINT.MINT SHEETS•1TAB(25)•1•1TAB(32).CATALOG VALUE•1TAB(511 
1•9• 
11135 PRINT.FIRST DAY COVERS•1TAB(25)•9•1TAB(32)•CATALOG VALUE•1T 
AB(49) •lr 
111411 PRINT.SPECIAL SITUATIONS•1TAB(24)•11•1TAB(32).CATALOG VALUE 
•1TAB(49)•12•
11145 PRINT:PRINT•scOTT CATALOG NUMBER AND COLUMN or ENTRY.:INPUT 
•TO BE CORRECTED•1B$,C1PRINT 
111511 FOR Rl•l TO R 
11155 IFSl(Rl,ll)•B$GOT011165
111611 NEXT Rl:PRINT•scoTT CATALOG NUMBER--·1B$1·--NOT IN FILE•:GO 
TO 1885 
11165 PRINT.DATA NOW READs--·1sl(Rl,C)
111711 PRINT: INPUT •ENTER CORRECT DATA--•1sl(Rl,C)
11175 IFVAL(B$)<VAL(D)THENSl(Rl 1 13)•STR$(VAL(Sl(Rl,l))•VAL(Sl(Rl,
2))+VAL(Sl(Rl 1 3))*VAL(Sl(Rl,4))):Sl(Rl,13)•RIGHT$(Sl(Rl,13),LEN( 
Sl(Rl,13))-1)
111811 IF(VAL(B$) • VAL(D)ANDB$>D)ORB$•DORVAL(B$) >VAL(D)THENSl(Rl,l 
3)•STR$(VAL(Sl(Rl,l))*VAL(Sl(Rl,2))+VAL(Sl(Rl,3))*VAL(Sl(Rl,4))+ 
VAL(Sl(Rl,5))*VAL(Sl(Rl,6))+VAL(Sl(Rl,7))*VAL(Sl(Rl,8))+VAL(Sl(R 
l,9))*VAL(Sl(Rl,18))+VAL(Sl(Rl,ll))*VAL(Sl(Rl,12))) 
1881 IF(VAL(B$)•VAL(D)ANDB$>D)ORB$•DORVAL(B$) >VAL(D)THENSl(Rl,l 
3) • RIGHT$(Sl(Rl,13),LEN(Sl(Rl,13))-l)
1885 INPUT.HAVE ALL CORRECTIONS BEEN MADE? YES OR N0•1A$ 
1898 IF A$•.YEs• THEN CLS:GOTO 111111 
1895 IF A$••NO• THEN CLS:GOTO 111111 
1111 T•8 
1185 FOR Rl•l TO R 
1118 T•T+VAL(Sl(Rl,13))
1115 NEXT Rl 
1128 C•8:Rl•l:P•l:Kl•ll:P$(P)·••:cLS:PRINT.BE PATIENT--i'm WORKIN 
G• 
1121 LETV•VAL(Sl(Rl,C))
1122 IFRl • RTHENCLS:PRINT•roRHATTING COMPLETE.:Ll(P) • Kl:GOT01158 
1124 L•LEN(Sl(Rl,C)):L$• RIGHT$(STR$(L),l) 
1126 IFSl(Rl,C) • ••oRLEN(Sl(Rl,C)) • 80RVAL(Sl(Rl,C)) • 8THENL$• •1•:L 
• l:Sl(Rl,C) • ••• 
1128 Sl(Rl,C)•L$+Sl(Rl,C):L$• •• 
11311 Kl•Kl+(L+l) 
1132 IF248-Kl<L+lTHENLl(P) • Kl-(L+l):Kl • L+l:P• P+l:P$(P) • •• 
1134 P$(P) • P$(P)+Sl(Rl,C) 
1141 IFC•4ANDV<VAL(D)THENSl(Rl,C)•••:C• l3:GOT01124 
1142 Sl(Rl,C)•••:C•C+l 
1146 IFC• l4THENRl•Rl+l:C• ll:GOTOll2l 
1148 GOT01124 
1158 PRINT.COUNTRY •cs• FILE •·o· CONSISTS OF ·R-1· RECORDS. : P 
RINT.HAVING A TOTAL VALUE OF s•T:PRINT.FILE INCLUDES SPECIMENS I 
SSUED FROM •y1• THROUGH •y21PRINT•AND IS BASED UPON •y3• CATALOG 

VALUES• 
1152 PRINT:PRINT.FILE INCLUDES SCOTT CATALOG 1•s1• THROUGH 1•s2: 
PRINT.WITH A FULL INVENTORY SCOTT t•o• AND ABOVE• 
1154 PRINT.THERE ARE •p• PRINT STATEMENTS• 
1156 PRINT:PRINT.NOTE LOCATION AT WHICH THIS FILE IS TO START•:I 
NPUT•PLACE CASSETTE IN <RECORD> MODE. WHEN READY, PRESS <ENTER>• 
1X:CLS 
1158 PRINTl-l,C$,Q,Yl,Y2,YJ,Sl,S2,R,T,D,P 
1168 FORPl • lTOP 
1162 PRINTPl1Ll(Pl)1P$(Pl) 
1164 PRINTl-1,Ll(Pl) ,P$(Pl) 
1166 INPUT.PRESS <ENTER> TO CONTINuE• 1x:CLS 
1168 NEXTPl:CLS 
1178 PRINT.RECORDING COMPLETE. NOTE TAPE LOCATION• 
1172 PRINT:PRINT•ENTRIES LEFT •1128-(R-l)
1174 PRINT : INPUT•HAVE YOO RECORDED THIS FILE TWICE. (Y/N)•1A$:CL 
s 
1176 IFA$• •Y•THENGOT01178ELSEGOT01158 
1178 PRINT•TO EDIT, ADD TO, OR REVIEW THIS INVENTORY, RUN PROGRA 
M LEVEL e• : END 

MOdily Philatelic Inventory 11 - Flle Pr-ration-Level A as indicaled below. 
90 CLEAR5000:DEFSTRS,Y.D:OEFINTQ,R,C,P,L 

Program Listing 2 
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http:C�8:Rl�l:P�l:Kl�ll:P$(P)���:cLS:PRINT.BE


From Computer Plus to YOU . .. 

PLUS after PLUS after PLUS 

Color Computer Disc Drive 
$470 

L..H.:J uuuuuw•DU•D 
J:::::U.....JUUULJL..JW U DUIJIJC 
i;--;=1:'.lOUuouuu·•um•• 
~.__J _JLJLJLJLJ wc:::l'a• IO DD 

Pocket Computer $189 
32K Exp. Int. $334 P.C. Printer $130 

Color Computer 4K $310 
w/16K Ext. Basic $459 

MODEL II 64K $3300 
Model Ill 16K $839 


Model Ill 48K 

2 Disc & RS232C $2100 


BUY DIRECT Here are just a few of our fine offers ... 
call TOLL FREE for full information. 

COMPUTERS PERIPHERALS Line Printer V 1610 
Model 11 64K $3300 Expansion Interface OK $249 Microline 80 345 
Model Ill 4K LEV I 599 Expansion Interface 16K 355.50 Microline 82A 515 
MODEL Ill 16K 839 •Expansion Interface 16K 291 .50 Microline 83A 799 
MODEL Ill 32K 945.50 Expansion Interface 32K 462 Pocket Computer Printer 130 

'MODEL Ill 32K 881 .50 •Expansion Interface 32K 334 DISK DRIVES 

MODELlll48K 1052 16K RAM N.E.C. 200 N.S. chips 25 R.S. Model Ill 1ST-Drive 712 
'MODEL Ill 48K 924 MODEMS TEAC 40 Track Ml 329 

Model 11148K Lynx Direct Connect Ml/Miii 269 R.S. 1 Drive Exp Mii 999 

2 Disc & RS232 c 2100 Auto Ans./Dial R.S. 2 Drive Exp Mii 1518 
310 Telephone Interface II 169 R.S. 3 Drive Exp Mii 2040Color Computer 4K 

Color Computer 16K 416.50 R.S. Modem I D.C. 130 SOFTWARE 

'Color Computer 16K 352.50 R.S. Modem 11 D.C. 199 R.S. Software 10% off list 

Color Computer 16K PRINTERS Newdos + (40) track Ml 88 

wlextended basic 459 Daisy Wheel II 1695 Newdos 80 Miii 149 

Color Computer Drive 0 470 Line Printer VI 999 ST80111 149 

Pocket Computer 189 Epson MX80 499 ETC. 

VIDEOTEX 310 Epson MX80 FT 599 Verbatum 5" Double Density 32 
Epson MX100 799 Verbatum 8" Data Life 49.95 

' Computer Plus New Equipment. Line Printer VII 315 Ctr-BOA recorder 52 
180 Doy Extended Warranty Line Printer VIII 620 C. C Joysticks 22 

We have the lowest possible 
Fully Warranteed Prices AND 
a full complement of Radio Shack 
Software. 

DE,\lER INQUIRIES ,\RE INVITED 

Prices subfect to change without notice. 
Nol responsible lor typogrophlcal errors. tree catalog 
TRS.&O 11 a registered trademark at Tandy Corp. 
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"Keep in mind the TRS-BO's 
string processing times 
can be time-consuming." 

A reasonable amount of unused space 
should be left at the end of each file to per· 
mit additions. Such additions will be "out of 
numerical sequence." But the editor will 
retrieve them by catalog number wherever 
they reside so there is no reason to avoid 
random inputs. 

There is no relationship between the row 
of the matrix and the Scott Catalog number. 
That would duplicate the catalog and re· 
serve large portions of the matrix and sub· 
sequent files, portions better used in other 
ways. 

The Editor, Program Level B-like File 
Preparation-is written in a modular format 
to facilitate its understanding and debug­
ging. A powerful feature, the Dummy File, 
makes it possible to execute all options in 
the menu simply by inserting a remark 
statement in program line 101 and removing 
the remark statements in lines 102- 104. 

The program is formatted into modules 
making it possible to break a large program 
into SfTlaller ones. Menu options include: 

• Seeing an existing listing: 
• Correcting and updat ing 	an existing 

listing; 
• Adding to inventory; and 
• Updating annual values. 

Each option used with a PRINT#-1, 
INPUT #1 and END is a stand-alone pro· 
gram (see Program Listings 2, 3 and 4). 

File Preparation, Program Level A. line 
105, can be used to change the type of in­
ventory to air mail issues, revenue issues, 
post cards, envelopes and other categories. 

If the collection is moderately large, sev· 
eral files will be required. Keep in mind the 
TRS-80's string processing times can be 
time consuming (see Fig. 3). 

As each file is completed, enter its total 
catalog value into a printout along with the 
other file parameters selected. To make a 
second back-up copy of each file is a matter 
of personal choice but in general is not 
a bad idea. 

The total catalog value computed by Phil· 
atelic Inventory will come as a pleasant sur­
prise to many.• 

Cassette Bytes •Max. Storage Capacity 

Type One Side 248-Byte Print Strings 


C10 18,750 37.2 

C20 37,500 74.4 

C30 65,250 111 .6 

C45 84,375 130.2 

C60 112,500 223.2 

C90 131,250 260.4 

C120 225,000 446.4 


'Including 256-Byte " Leaders·· 

Table 1. Cassette Storage Capacities. 
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PRINT STRING FORMATION TIME 
I MINUTES) 

Fig. 3 

Modify Ph•latelic lrwantory 11-Edltor-~I B aa indicated below. 
90 CLEA~OEFSTRS,Y.O:OEFINTO,R.C,P.L.E 

DELETE Lines 600-725 

ADD Line800 

800 PRINT"USE EDITOR VERSION 2.2 !LEVEL Cl FOR ANNUAL VALUE UPDATE":INPUT"PRESS CENTER! TO 
RETURN TO MENU";X:CLS·GOT010!I 

Program Listing 3 

Modify Ph1ta1elic Inventory II-Editor-Level Bas indicated below. 
90 CLEAR5000:0EFSTRS,Y,D:DEFINTQ,R,C,R,L 
725 PRINT-TO EDIT, ADD TO, OR REVIEW THIS INVENTORY. RUN PROGRAM LEVEL B":END 
t258 PRINT"MATRIX RESTORATION COMPLETE":PRINT:INPUT" TO CONTINUE, PRESS tENTER)";X:CLS: 
GOT0800 

DELETE LIMa 105-140 

DELETE Linea 200-210 

DELETE I.Inn 420-582 

DELETE Lines 1000-1115 

Program Listing 4 



Featur : 
• Friction 
• Prints e 
• Print sp 
• Printhea 

cycle 
• 132-colum 
• Available 

A great buy 
- list Price is $449. 

The Microline 80 
is a quiet, 

small printer 
with field proven 

reliability. 

pin paper feed, roll or fan fold 
anded characters and block graphics 
d BO characters per second 
ated at 200 million characters continuous 

compressed print 
LIST-232C Serial Interfaces: 

ORS-256 (256 Character Memory) .. $109.00 
MSP-100 (Unbuffered, Switch 

Select Dt1ta Rates) .............$120.00 

MSP-200X (200 Character Memory) $215.00 

SP·2000X (2000 Character 
Memory) ...... . .. . .... .. ... . . $300.00 
ther available options: 
justable Tractor Feed ­

odel 54100201 . . . .. . ... . . . ... $ 50.00 
0 Parallel Output, 

hie to printer . ... .. . .. .. . .. .. $ 35.00 
ons . . ....... . ............. $ 3.00 

ASK FOR OUR 

INSTANT DISCOUNT 

From Roy Hawthorne 

Ta lk To Bill Tokar On 


Applications 


CALL TOLL FREE 
U .S .A . 

1-800-521-2764 
MICHIGAN 

1-800-482-8393 

Remember : 
We are open 
8:30 AM to 
6:00 PM EST 
Monday - Friday 

into a Word Processing or 
Data Processing System 
by adding one of the NEW 
Okidata Printers 

~ 
82A 

If you require a system printer, the new Okidata 
Microline 82A, 83A, 84 should be your choice. 
These printers feature: 
• 9x9 Dot Matrix heads rated at 200 million 

characters continuous duty - true lower descenders 
• Full forms control - vertical tab, top of form 
• Block Graphics 
• Bidirectional, Short Line Seeking 
• Dual Interface - Parallel & RS-232C Serial 

LISTMicroline 82A - 81).column, 

120 characters per second ..................$ 649. 

Tractor Optional . .. .. . ...... . .......... . .. $ 50. 

Microline 83A - 136-column, 

120 cps, built-in tractor . .. .. . ..... . ......... $ 995. 

Microline 84 - 136-column, 

200 cps, built-in tractor .....................$1395. 

Optional Serial Interfaces - RS.232C: 

HS.RS232 - 256 Character Buffer .. . .. . . . ... $ 150. 

HS.RS232 - 2K .Character Buffer .. .. ........ $ 180. 


No Credit 

Card Penalty 


" The Stocking Source" 
24069 Research Drive 
Farmington Hills, Ml 
48024 
313-474-6708 ..- 438 
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APPLICATION 

Let the versatility of your 80 f/.ower. 

The 0 s 


John Chipman 
18 Laurel Drive 
Medfield, MA 02052 

S ome people have a green thumb- they 
seem able to grow plants anywhere. 

The secret to their success is hard work 
combined with a knowledge of soil and light 
conditions and temperature ranges. 

The Houseplant Index lets you in on the 
secret of growing flowering and foliage 
houseplants. You provide information on a 
part icular location in your home and the In· 
dex lists plants suitable for that location. 
The Index also provides information on soil, 
humid ity and feeding requirements. Plant 
suggestions are offered by scientific and 
common names. A cross reference provi· 
sion is included; a user can enter the scien­
tif ic name for a part icular plant and find out 
its ideal growth conditions. 

Program Listing 1 is for flowering house­
plants and Program Listing 2 is for foliage 
houseplants. Both versions of the House­
plant Index use scient ific names because 

common names vary from one part of the 
country to another. 

This program permits the use of a printer 
to obtain lists of recommended plants. 

Using The Index 

The first option of each program permits 
you to look up data on any specific plant. 
The second option allows you to enter the 
conditions at a particular locat ion in your 
home or office. The program considers 
lighting condit ions, plant height range, 
nighttime temperature range and desired 
special features such as fragrance and color. 

Advice for watering frequency, humid ity 
and feeding schedules is Included. Read 
th is advice as follows: 

• Watering frequency 
Wet-Keep the soil very damp to the 
touch at all times; excess water should 
not stand on top of the soil or fill the 
saucer under the plant pot. 
Moist - Never allow the soil to dry out 
completely; water the plant when the top 
of the soil becomes dry to the touch. 

Program Listing 1 

I 1 PLOWERIHG PLANT INDEX -- BY JOHN CHIPMAN 
S CLBARlll1GOSUB1711 
11 CLS 1GOSUB66l1PRINT•rLOWERING BOUSB PLANT IND£X•1GOSUB66I 

Program Listing 1 continues 

Dry- Keep the soil dry most of the time; 
water sparingly. Soil below the top 
shou ld be allowed to dry out. 
• Room air relative humidity 

Normal - The plant requires no spec ial 

level of humidity. 

High- Raise humidity to a level greater 

than 50 percent. Do this by placing trays 

of pebbles near or under the plant pots 

and keeping the pebbles wet. 

• Fertil izer application (any houseplant 

fert ilizer diluted to 50 percent strength 

with water). 

M- month 

W- week 

Example: 2W means every two weeks. 

3- 4M means every three to four months. 

Spring means once a month during 

spring only. 

When answering quest ions about loca­


tion, run the program first with zero for plant 
height and special features. This avoids a 
··no recommendation " response as a result 
of requir ing a height restriction and a spe­
cial feature simultaneously. Once a list of 
possibilit ies is obtained, add other requ ire ­
ments one at a t ime and make compro· 
mises where necessary. II no foliage plants 
are su itable for a particular location try 
flowering plants, and vice versa. 

Once you have a list of recommended 
plants, go to your local greenhouse and 
look at the plants or look them up in any 
good plant book to make your selections.• 
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"Some people have a green thumb­

they seem able 


to grow plants anywhere." 


Program Listing rcontinued 

15 PRINT"ENTER DESIRED PROGRAM":PRINT"l - DATA OU SPECIFIC PLANT 

20 PRINT"2 - PLANT SELECTION":GOSUB660:INPUTOQ 
25 IFQQ<>lANDQQ<>2THEN18 
30 IPQQ•lTHEN245 
35 W•8:Y•8:I•l 
48 CLS:GOSUB668:PRINT"PLOWERING HOUSE PLANT INDEX":W•~l+l 
45 IP'W>6PRINT@l89,"RECOMMENDED PLANTS" 
58 GOSUB668:0NWGOT055,78,85,180,115,135,l48,l95,l95,l95,195,195 
55 PRINT"ENTER "1AA$:PRINT"l - "1AB$:PRINT"2 
60 PRINT"3 - "1AD$:PRINT"4 ­
65 GOSUB660:INPUTL:GOT048 
70 PRINT"ENTER "1BA$:PRINT"l 
75 PRINT"3 - ";BD$:PRINT"4 ­
80 GOSUB660:INPUTH:GOT040 
85 PRINT"ENTER ";CA$:PRINT"l 
90 PRINT"3 - ";CD$ 
95 GOSUB660:INPUTN:GOT040 
100 PRINT"ENTER "1DA$:PRINT"l 
105 PRINT"3 - ";DD$:PRINT"4 ­
110 GOSUB660:INPUTC:GOT040 

";AE$:PRINT"5 ­

- ";BB$:PRINT"2 
"1BE$:PRINT"O ­

- ";CB$:PRINT"2 

- ";DB$:PRINT"2 
"1DE$:PRINT"O ­

- ";AC$ 
";AP'$ 

- ";BCS 
";BF$ 

- ";CC$ 

- ";DC$ 
";OF$ 

115 PRINT"ENTER YOUR DISPLAY CHOICE" 
120 PRINT"l - SCIEllTIFIC NAMES" :PRilrl'"2 - SCIEllTIFIC AND COl1llOll" 

125 PRINT"3 - SCIENTIFIC, C01111011, PLUS PLANT CARE NOTES" 
13g GOSUB660:INPUTG:GOT040 
135 GOSUB1460:GOSUB660:GOT040 
140 FORZ•lT0120:READA$,Q,R,T,V 
145 IF(L•Q)+((L•3)*(Q•5))+((L•l)*(Q•2))*((H•R)+(H=O))THl::Nl55 
150 GOT0210 
155 IFN•TTHEN165 
160 GOT0210 
165 IF (C•V) +(C•O) +( (C•2) * ( (V•5) +(V•6) +(V•7))) +( (C•4) * (V=6)) TllElll 
80 
170 IF ( (C•3) * (V•5)) +( (C=3) * (V•8)) +( (C•l) * ( (V•7) +(V•8))) Tlll::~ll8g 
175 GOT0210 
180 IFI<l0THEN195 
185 GOSUB660:IFP$•"Y"GOSUD1525:I=l:GOT040 
190 PRINT"HIT ENTER TO CONTINUE LISTING" 
192 IFINKEY$<>CHR$(13)THEN192ELSEI =l:GOT040 
195 Y•Y+l:IFG•lPRINTgl76+16*Y,A$:1•1+,25 
200 IPG>lPRINTA$1" "1:I•I+l:GOSUB665 
205 IFG•3GOSUB1270:I•I+l 
210 NEXTZ:RESTORE:IFY•OPRINT"SORRY - NO RECOHtlENDATIOllS" 
215 GOSUB660:IFP$•"Y"GOSUB1525 
220 IFL>lTHEN235 
225 PRINT"I RECO/tMEND A FOLIAGE PLANT - BUT YOU MAY TRY THE ABOV 
E" 
230 GOSUB660 
235 INPUT"ANOTHER RUN (Y/N)"1QS:IFLEFT$(Q$,ll • "Y"THEN10 
240 CLS:ENO 
245 CLS:GOSUB660:PRINT"FLOWERING HOUSE PLANT INDEX":CK•0 
250 GOSUB660 
255 PRINT"TYPE IN THE SCIENTIFIC PLANT NAME THAT YOU DESIRE" 
260 PRINT"TO GET INFORMATIOU ON":GOSUB660 
265 INPUTOS 
270 PORZ•lT0128:READA$,Q,R,T,V 
275 IFA$<>Q$THEN415 
280 CK•l:CLS:GOSUB660:PRINTA$;" PLANT CHARACTERISTICS" 
285 GOSUB660:PRINT"COHMON NAME(S) - ";:GOSUB665 
290 PRINT"BEST ";AA$;" - ": 
295 IFQ•lORQ•2PRINTAC$;" OR 
300 IFQ•3PRINTAD$ 
305 IFQ•4PRINTAE$ 
310 IPQ•5PRINTAP'$;", ";AD$ 
315 PRINT"MAXIMUM ";BA$;" ­
320 IPR•lPRINTBB$ 
325 IFR•2PRINTBC$ 
330 IFR•3PRINTBD$ 
335 IFR•4PRINTBE$ 
340 PRINT"BEST "1CA$1" - "; 
345 IPT•lPRINTCBS 
350 IPT•2PRINTCC$ 

";AB$ 

"; 

Program L1stmg 1contmues 

MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS·80 MODEL I OR MODEL Ill ! 

*MORE SPEED 
10-20 times t11111ter th11n l.OYOI II 8ASIC 

*MORE ROOM 

~'k't.g~~~P~~~~~~~1~;~:~1~a5r:~~~~~lible 
number ot bloc:k buffers Ji -chat ·uniQue word · 
names U50 only • bytin tn h&aOer• 

* MORE INSTRUCTIONS 
Add YOUR c;omm1nOs lo Us 1g.STANOARO-plus 

Instruction set ! 

Fer more complete tnan rnost F0r1hs s lngl" & 

do uble precision• .arrays. str lng-he1ndllng. <::lock. 

more 


*MORE EASE 
Ew:cellent rull·screen Edllor. Slfuctu,e<l 6 

modular progtammlng 

word se.arch utilit y 

THE NOTEPAD letter wrller 

Opllml.ze<I IOI your TRS-80 wllh keyboard 


~·c~~~'ii1~gf:'~0d";,~'bf:~~d~~~1:1.1p~:~~~'e:~11 

*MORE POWER 

in~~~r~=~·~1~8 ~~~~r:;er 
8080 Assemblet 
IZ80 A ssemtHer al.so avallab1e1 
ln1ermlii; 35- 10 80-Hack disk drives 
Model Ill System can re.d. write & rvn Modet 1 
dfskellea ! 
VIRTUAL 110 tor video and prln!er . Oisk an<J 1ape 
(10-M&gabyle tiard disk avail.able) 

mUfi[j§FORTH 

THE PROFESSIONAL FORTH 


FOR TRS·80 

(Over 2,000 systems In use) 

MMSFORTH Olsk System V2.0 ~reQ1,1l rH 1 disk drive & 
16~ RAM, 32K for MOdel Ill) 1129.&5• 

AND MMS GIVES IT 

PROFESSIONAL SUPPORT 


Source cOde provldltd 

MMSFORTH Newsletter 


~t1F~~Hp~~~~·~~:P~ard 
lnellpens1ve 1,1pgrildes to la1est "ers1on 
Prog1ammlng stall can provide advice . mod1hca11ons 
and custom programs. lo h1 YOUR ne~s 

MMSFORTH UTILITIES OlSKETIE includes FLOATING 
POINT MATH ~L 2 BASIC ROM rouhnes plus Comple.11 
numbers, Aectang1,1 far ·Po1ar coord lnat• conversions. 

g~~~.·~::~:· ~!~;l~llu~~gi~i;~~~:~~~2'rAA~;~~; 
r,~~hl r~o~d~S~0~~~~2a;d, ~ri!e :~2~nR~~! ~;:.~~! 
FORTHCOM communicaUons oackage provides AS·232 
dr iver . dumb terminal mode, transrer ol FORTH blocks. 
anO host mOde to operale a remole TRS-80 ireq1,1 lres 
MMSFOATH V2.0. 1dri 't'8 & 32K RAM) 139.85 " 

THE OATAHANOLER V1 2. • 't'ery sophisl1cal&d Oal a­
base managemenl syslem operable t>y non.pfo­
a't~)mers freQulres MMSFORTH V' 0. 1 dr ive Je.~~~ 

MMSFORTH GAMES DISKETTE real·llme graphics & 

~~~~t;~~H~,~~u;~ro'a~OT~c~u~:eJ:~.A~f~eAL't~ 
& TICTACFOATH ~reQ 1,1lres MMSFORTH V2 0. I dr l\le 6 
32 1<. RAMI 131.95• 

01Mr MMSFOATH p<Oduc11 under devel09menl 

FORTH BOOKS AVAILABLE 
MMSFORTH USERS MANUAL · w1lh:Out Appendlces. lor 
non·owners 111.so• 

ST ART ING FORTH besl companion lo our man· 
ual 11 S.9s· 

INVITATION TO FORTH oet1 iled beg inner book on 
llgFORTH 111.50' 

THREADED INTEA PRETIVE LANGUAGES · ad"¥ariced, 
exc:e l len1 ,,,,1 ys1s ct MMSF ORTH · ll ke liJ,n · 
guage. 111.os· 
PROGRAM DESIGN & CONSTRUCTION · lniro to siruc· 
lured programming, good IC>f Forlh S13.9S• 

FORTH .79 ST ANDARD MAN UAL - o!Hclal re1e rence 10 
19-STANOAAO word se1 , elc . 113.95" 

FORTH SPECIAL ISSU E. BYTE Magallne 1.1\ug 1V80) · 
~:,:lock 1h1s co11ector·s Item ror Forth users anct ::to: 
• ORDERI NG INFORMATION . Sotlwar& prrcos lnclud& 

~s·o~U~~~~~~. r~ec~FS~O~~~(IMO~.tlfl ~1r~1:~ ~~=~jl ~•l"i~~ 
$2 00 $.IH pl1,1s SJ 00 per MMSFOATH ar)(t J l .00 per Jddl· 
tiona l book , Mass otdets adel 5•1, tu . Foreign orders 
add 20'!.. UPS COO, VISA & MIC accee>led . no unpaid 
ourcnase orders . please 

Sena SASE lor l1ee MMSFOR rH rnlor mat-on 

Gooo aeasers sovghl 


Ge1 MMSFORTH prOducts. hom your 

MILLER CM'rcRocoMPUTER 

SERVICES (M12) 


61 Lake Shore Road , Nal ick, MA 01760 

(617) 653·61 36 .,.. 112 
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REMSOFT, INC. 
Let Your TRS-80® 


Teach You 

ASSEMBLY LANGUAGE 


Tired of buying book alter book on assembly 
language programmmg and s1111 not knowing your 
POP from your PUSH? 

REMsoFT proud ly announces a more eff1 . 
c1en t way, using your own TRS·BO' to learn the 
fundamenla ls of assembly language programrn· 
ing .. al YOUR pace and YOUR convenience 

Our unique package. ..INTRODUCTION TO 
TRS-80 ' ASSEMBLY PROGRAMMING ... wi ll pro· 
v1de you w ith the following: 

Ten 45-mmute lessons on aud io cassettes 
A driver program to make your TRS-80 ' video 
monitor serve as a b lackboard tor the instructor 

A display program for each lesson to prov1rte 
1llusuat1on and reinfo rcemen t tor wnat you are 
hearing 

Step-by-step d1ssec t1o n o f comple te and useful 
routines to test memory ancJ to gain direct con· 
trol over the keyboard, video momtor, and 
printer 

How 10 access and use powedul rou lmes in 

your Level II ROM 

Presently available for Model 1 only 

REMASSEM·1 11• p•> only $69.95 
REMASSEM·1 1d1sk> only $74.95 

LEARN TRS-80® 

ASSEMBLY LANGUAGE 


DISK 1/0 

Your disk system and you can really step out 

w 11n REMSOFT ' S Edu ca 11 on a 1 M o du le . 
REMDISK·1. a '' shor t course·· revealing lhe deta ils 
ot DISK 110 PROGRAMMING using assembly 
language 

Intended for the student with experience 1n 

assembly language. using the same format as our 
exlremefy popular ln1roducf1on lo assembly 
language programming. lh 1s " ASSEMB LY 
LANGUAGE DISK 1/0 PROGRAMMING" course in· 

eludes: 

Two 45·m•nute lessons on audio cassette 

A driver program to make your TRS-80 ' video 
mon itor serve as a blackboard lo r the instruc to1 

A display program for eacn lesson to provide •I· 
tuslrat1on and reinforcemen t tor what you are 
nearing 

A booklet o f comprehensive. fu lly-commented 
program l1slings 1lluslra1 1ng sequenfla l tile 1/0 
random-access file 110 , and lrack and sector 110. 

A d1sket1e with macn1ne-readable source codes 
for all programs discussed. in bo th Rad•O St'lack 
EDTASM ano Macro forma l s 

Routines to convert from one assembler forma l 
l o lhe olher 

Presently available for Model 1 only 

REMDISK-1 only$29.95 

these courses were develo pe<J and recorded t>y 
Joseph E Wilhs and are based on the successful 
senes of courses he has taught at Meta 
Technologies Corporation . the Radio Snack Com 
outer Center. and other loca 11ons m Northern 
Ohio. The m1n1mum system reQuired is a Lever JI , 
16K RAM. 

REMSOFT, INC. 
571 E. 185 St. 

Euc lid, Oh io 44 119"'. 
(216) 531 -1338 

SHIPPING CHARGES. 

~g:~ t"!~~~Auz~TJ~~~~Js .,. 10 


OTHER FOREIGN ORDERS ADO 20 '" 

OHIO RESIDENTS ADO 5 •;, % SALES TAX 


TRS·80' IS A TRADEMARK OF TANDY CORP. 
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Program L•srmg 7conlmu.O 

355 IFT•3PRINTCD$ 
360 PRINTDA$1" - "1 
365 IFVsOPRINT"NOHE" 
370 IFV,,1PRINTDB$ 
375 IFV•2PRINTDC$ 
380 IFV•3PRINTDD$ 
385 IFV•4PRINTDE$ 
390 IFV•SPRINTDC$1" AND •1DD$ 
395 IFV=6PRINTDC$1" AND "1DE$ 
401l IFV=7PRINTDC$;• AND "1DB$ 
405 IFV=8PRINT"TRAILING, CLIMBING, AND FOLIAGE MAJUtINGS" 
410 PRINT"PLAUT CARE NOTES •••• •:GOSUB1278 
415 NEXTZ:RESTORE 
420 IFCKslTllENGOSUB660:GOSUB1460:GOSUB1525:GOT044S 
425 PRINT"HO PLANT BY THAT NAME HAS BEEN FOUIID •• , " 
430 PRINT"PLEASE CHECK YOUR SPELLING• 
435 GOSUB66D:INPUT"DO YOU WISH TO TRY AGAIN, (Y/Nl"1QA$
440 GOT0450 
445 INPUT"l\NOTHER RUN (Y/N)"1QA$
450 QA$•LEFT$ (QA$, l) : IFQA$•"Y"THEtll0 
455 CLS: EtlD 
460 DATAl\BUTILOH,4,3,2,l,ACAHYPHA,3,3,3,B,ACHIHENES,S,lr3rB 
465 DATAAECHMEA,3,2,3,3,AESCHYNANTHUS,3,2,3,l,AGAPATHUS,4,2,2,8 
470 DATAl\LLAMANDA,4,4,3,l,ANTHURIUM,3,2,3,11,APHELANDRA,3,2,3,8 
475 DATAARDISIA,3,3,2,4,AZALEA,3,2,l,B,BEGONIA,4 1 2,2,3 
480 DATABELOPERONE,4,2,2,8,BILLBERGIA,4,2,3,3,BOUGAINVILLEA,4r3r 
3,1 
485 DATABRASSAVOLA,3,l,2,2,BRASSIA,4,2,3,S,BROtlALLIA,4,3,2,l 
490 DATABRUNFELSIA,4,2,2,2,CALCEOLARIA,3,l,l,8,CALLIANDRA,4,4,3, 
3 
495 DATACAMELLIA,3,3,l,8,CAPSICUM,4,l,3,4,CARISSA,4,2,3,6 
500 DATACl\TTLEYA,4,2,2,8,CESTRUM,4,2,3,6,CHIRITA,4,2,3,I 
5os DATACITRUS,4,4,3,6,CLERODENDRON,3,3,3,l,CLIVIA,3,2,2,I 
510 DATACOFFEA,3,4,3,6,COLUMNEA,S,2,2,l,CRINODONNA,4,3,2,2 
515 DATACRlllUM,4,3,2,2,CROSSANDRA,4,l,3,8,CRYPTAN'l'HUSr3rlr3r3 
520 DATACUPHEA,4,1,2,3,CYMBIDIUM,4,l,2,8,DEHDROBIUM,3,2,2,7 
525 DATADIPLADENIA,3,4,3,B,DYCiIA,2,2,2,3,EPIDEHDRUM,3,l,2,2 
5311 DATAEPIPHYLLUK,3,2,2,8,EPISCIA,S,l,3,8,ERVATAMIA,4,3,3,2 
535 DATAEUCHARIS,3,2,3,2,EUPHORBIA,4,2,2,8,BXACUM,3,l,3,2 
5411 DATAFORTUNELLA,4,2,2,6,FUCHSIA,4,3,2,8,GARDBNIA,4,3,2,2 
545 DATAGELSEMIUM,2,4,2,7,GLOXINERA,S,l,3,8,GUIMANIA,3,2,3,3 
sse DATAHAEMANTHUS,4,2,2,2,HELIOTROPIUM,4,2,2,2,BIBISCUS,4,4,3,I 
SSS DATAHIPPEASTRUM,4,2,3,8,HOYA,4,4,3,2,HYDRAllGEA,3,2,2,8 
S6B DATAHYPOCYRTA,5,2,3,l,IHPATIENS,S,l,3,8,IPOMOEA,4,4,3,l 
S6S DATAIXORA,4,2,3,3,JACOBINIA,4,l,3,8,JASMINUM,4,4,2,2 
S711 DATAKALAllCHOE,4,l,2,8,KOHLERIA,3,2,3,l,LACHENALIA,4,lrlrl 
57S DATALAELIA,4,2,2,8,LAELIOCATTLEYA,3,2,2,8,LANTANA,4,4,2,7 
see DATALILIUll,3,2,l,2,LODULARIA,4,1,2,7,MALPIGHIA,2,l,2,4 
SSS DATAMALVAVISCUS,4,2,3,0,MANETTIA,2,4,2,l,MAXILLARIA,3,l,2,2 
S98 DATANEOFINETIA,3,l,2,2,NEOHARCIA,3,2,2,2,NICOTIANA,4,l,2,2 
S9S DATANIDULARIUM,3,1,3,3,0DONTOGLOSSUM,3,l,3,2,0NCIDIUM,4,2,2, 
8 
608 DATAOSKANTHUS,2,3,2,2,0XALIS,4,l,2,B,PAPHIOPEDILUM,2,2,3,3 
68S DATAPASSIFLORA,4,4,2,7,PELARGONIUM,4,2,2,8,PHALAENOPSIS,3,4, 
3,8 
6111 DATAPRIMULA,3,l,l,O,PUNICA,4,2,2,4,QUESNELIA,3,2,3,8 
61S DATARECHSTEINERIA,5,2,3,8,ROSA,4,l,2,2,ROSMARINUS,4,2,2,S 
6211 DATARUELLIA,3,3,2,0,SAINTPAULIA,S,l,3,8,SAXIFRAGA,2,l,l,8 
625 DATASCHIZOCENTRON,2,1,2,1,scHLUHBERGRA,3,2,2,B,SENECI0,4,2,l 
,3 
6311 DATASINNINGIA,5,l,3,0,SMITHIANTHA,S,l,3,3,SOLANUM,4,l,2,4 
63S DATASPATHIPHYLLUH,2,2,3,2,STEPHANOTIS,4,2,3,2,STRELITIIA,4,3 
,2,8 
648 DATASTREPTOCARPUS,S,l,3,e,sTREPTOSOLEN,4,3,2,l,THUNBERGIA,4, 
4,2,1 
64S DATATILLANDSIA,3,l,3,2,TRACHELOSPERHUH,4,3,2,7,TRICBOCENTRUM 
,3,1,2,S 
6S8 DATATULBAGIA,4,2,l,2,VALLOTA,4,2,2,8 1 VELTHEIMIA,4,2,l,1 
6S5 DATAVRIESIA,3,2,2,8,ZANTEDESCHIA,4,2,2,3,ZEPBYRANTllES,4,l,l, 
8 

668 PRINTSTRING$(64,42);:RETURN

665 IFZ•lPRINT"FLOWERING MAPLE" 

670 IFZ•2PRINT"CHENILLE OR BEEFSTEAK PLANT" 

675 IFZ•3PRINT"HAGIC FLOllER, WIDOW'S TEARS, 

680 IFZ•4PRINT"FOSTER'S FAVORITE" 

685 IFZ•5PRINT"LIPSTICK PLANT OR BASKETVINE" 


NUT ORCHID" 

690 IFZ•6PRINT"BLUE AFRICAN LILY" 

69S IFZc7PRINT"ALLAMANDA" 

7"8 IFZ•8PRINT"TAILFLOWER OR FLAMINGO 

78S IFZ=9PRINT"APHELANDRA" 

718 IFZ•lOPRINT"ARDISIA" 

715 IFZ=llPRINT"AZALEA" 

720 IFZ•l2PRtNT•BEGONIA" 

725 IFZ•l3PRINT"SHRIKP PLANT" 

730 IFZ 2 14PRINT"PERMANENT WAVE PLANT" 

735 IFZ•l5PRINT"BOUGANVILLEA" 


FLOWER" 

740 IFZ•l6PRINT"LADY OF THE NIGHT ORCHID" 
74S IFZ•l7PRINT"SPIDER ORCHID" 
7SO IFZ•l 8PRINT"BROtlALLIA" Program L1strng r contmues 
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We've got 5 Mbytes orts!~~=~~~J~!t~~,!l ,Jpo~I"I 

Model 325 

Over 5 Mbytes of storage Is attained using a 
double-headed 40-track drive and a 6.38 
Mbyte Winchester, all housed In the Model 
Ill system. Drive storage is equivalent to 
more than 27 single-sided 40-track f loppy 
drives. Storage is approx imately equivalent 
to 1000 pages of text. $5,995.00 

1O M byte system also available. . $6,495.00 

SPECIFICATIO NS 
Microprocessor • Z-80 runs 2.03 MHz, 4.0 MHz 
opt ional. 

Winchester Drive Speclllcallon1 • Tandon Winchester 
storage up to 10 M bytes on 5114 " fixed d isk • backup to 
floppy by file/ name or sector count • hardware Is 
Tandon TM602/TM603 Winchester , Western Digital 
WD1000 drive cont roller • Computex host adaptor/ 
dr ive cont roller and switching power supply • Win­

chester is drive-accessed as drive #4 • stan dard DOS 
commands are used In all W inchester accesses. 

Floppy Disk Drive • Disk drives : Tandon TM100 series 
supporting track- to-track access t ime of 5ms. • storage 
capacities range from 340K to 9.57 M bytes • drive 
controller board by Computex. 

Transient Protection • al I systems Include a metal 
oxide varister which prevents tran sien ts fro m 
damag ing your system . 

Model 321 
370 Kbyte floppy disk storage with 
2 single-sided 40-t rack drives. 
Storage approx imately equivalent 
to 80 fu ll pages of text . System 
con figurat ion is Ident ical to Radio 
Shack 26-1 066. less RS232. 

$1,895.00 

COMPUTE)( Comprehensive Test Program 

As a leading supplier of disk drives and TRSBO systems, we had to have 
asystem test program - and one that we could trust. Since none existed, 
we wrote our own. Now we make It available to you . A must for disk 
drive users · no library should be without one. 
• disk drive speed test • disk drive alignment program (requires 
alignment disk - Dysan Alignment Disk $.19.95) • expansion Interface 
RAM test • keyboard RAM test • video RAM test • keyboard bounce 
test • ROM checksum program • full screen RAM display program. 

Compl&te 

$299.95 

$399 .95 

$399.95 

.._$499.95 

TANDONMINM=LOPPY DISK DRIVES 
TM100-1 - single-sided 40-track drive - 102 
Kbytes single density 180 Kbytes double 
density. 
TM100-2 · double-sided 40-track drive - 204 
Kbytes single density - 360 Kbytes double 
density. 
TM100·3 - single-sided 80-track drive - 204 
Kbytes single density - 360 Kbytes double 
density. 
TM 100-4 - double-sided 80-track drive - 408 
Kbytes single density · 735 Kbytes double 
density. 

/Ot1PUTE.X 

a subsidiary of World W ide Data Systems, il'C . 

Model 322 
740 Kbyte tloppy disk storage with 
2 double-sided 40-track drives. 
Drives can be accessed as either 2 
single-volume 80-track drives, or as 
4 Individual 40-track drives. Drive 
storage is equivalent to a 4-drlve 
system using only 2 physical disk 
drives . Storage Is approximately 
equivalent to 160 pages of text. 

$2,295.00 ~ 


Model 324 
1.4 Mbyte f loppy 01sk storage with 
2 double-sided 80-track drives. 
Drives can be configured and 
accessed as 2 single-volume 160­
track drives , or as 4 Individual 
80-track drives. Drive storage Is 
equ ivalent to 8-drive system, using 
only 2 physical disk dr ives . Storage 
is approximately equivalent to 320 
pages of text. $2,595.00 

Rare Drive 

$235.00 

$335.00 

$335.00 

$435.00 

TANDON OISK DRIVE EXPANSIO KITS 

• Switching power supply • storage to 2 Mbvtes • supports TRSDDS. 
LOOS, DOS+ , and new DOS80 • 32K RAM expansion • double 
density disk controller. 

MJDKD • Drive kit, 1Tandon single-sided 40-track drive ........ $550.00 
M3DK1 · Drive kit. 2Tandon single-s ided 40-track drives .. ... . $765.00 
M3DK2 - Drive kit , 2 Tandon double-sided 40-track drives.... $995.00 
M3D K4 - Drive kit. 2Tandon double-sided 80-track drives .... $1.195.00 

MOX·2 INTERFACE EXPANSION 
Provides more capabili ties than any other system expansion currently 
available. Build only what you need. 
Complete MDX -2 Kit.. .................... .. .... ... ... $274.95 

• MDX-2 orinted circuit board only.. .................... .............. $74.95 

• On board direct connect modemki°t..... .. . ..... ... ......... .. .. ..... 39.95 

• AS232 mA serial interface (required for direct connect modem) .. 17.95 
• 2K/4K Eprom kit.. ..... ............... ..... ............................. 17.95 

• Real-t ime clock kit... ................................................... ... 17.95 

• Floppy disk controller kit. ..... ... ................ .... ................... 31 .95 

• 32 K RAM expansion kit (less RAM) .. ..... .... .... ...... ..... ...... .. 17.95 

• Dual cassette kit (less 4 PDT relay)................. ... ....... .. ....... 4.95 

• Analog power supply................................................... .. 29.95 

• Hardware and socket kit ................................... ...... ..... . 29.95 

• Centronic line printer kit. ............................................... 10.95 

• 16K RAM memory..................................... ........ .......... 14.95 , 


321 El Dorado • Webster Texas 77598 • (71 3) 488-8022 
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LET 

C.Omplete w/manual &latest updates 
Mod lorlll $144.95 

LAZYWRITER 
Mod. I 118.95- Mod Ill $164.9 

EPSON/OKI DATA 
ALL FO R LOW PRICE 

MAXI MANAGER 
by Adventure Internat ional ·Latest Version 

Model lflll 48K Disk $84.95 
Proofreader}. . . • Mod 149.95 Mod Ill 59.95 
Prootedtt .• . bySof1·tools •• Mod I or 11128.50 
Grammallk . . . •..Mod 145.95Mod11155.95 

LYNX ­ Mod I/Ill
Includes -Autodial/answer $259 95 
cables &software • 

We also carry the lu ll line of Adventure Inn Acorn. Big 
Five. Broderbund, Avalon Hill. Microsoft Datasoll . 
M1sosys. Aulomaled simula l1ons and mosl o ther hne 
soHware at discount prices . G1f1 Cer1thca1es available 

SEND FORYOURFREECATALOC. 
No credil cards al lhese low prices. Add $2 .00on all Cod 0< · 

ders. Certi fied ck/MO/COD shipped immed1a1e1y Please 
allow 2 weeks for personal checks For extra lasl service. 
phone4n yourCOOorder. Pnc'1ssub1cct to change without 
notice . N.Y.S. residents please add appropflale sales tax . 
We Ollet Great Values & Promp t Dehverv· Whv Not T rv Us' 

MICRO-IMAGES 
146-03 25th Rd, Flushing, NY 11354 
\O~~;~M 212 445-7124 Sal tOAM-5 PM 

... 359 

TRS80 ' • 

MODEL I Electronic Engineers 
LEVEL IIElectronic Hobbyists 
2DISKElectronic Students 


Ham Operators 


A Gen eral DC-AC (stead y s ta tel 

Ana lys i s o f Any Ci rcu i t 


Will Analyze and Compute: 

• 	 Nudt' . Rranc·h . E.lr m r nl . \'ull•t~r~ 

• 	 Nod t". Hnuu·h . f: lrmr111. C u rr r nc.... 
• 	 Hra swh J>owt"r l h!-o~iµ;11 io 11 

• 	 Mal(niludC" anct p h ;,!"lr va h u- :or. ,111<1n1111µ lr1t· 
frrqut"11 < · ~· rrsµon:-.r wi th Mr.1 p h it-dt!-. p l.1y 

• 	 Modit~· an ~· 1·lr11 11•11 1 in nrnul 101 lk!>. 1rc·d 
r r :i.ult:-. 

Aller our 
BIG SUCCESS 


with these programs. 

we can now sell 1t 


lor only 

$79.95 

FOR BOTH PROGRAMS 
L1m1ted oflet - oreler now 

VISA OR MASTERCHARGE ACCEPTED 
lh• '\i ..1 '•· rnl t .1 .. 111n1 h 1· M.111 

t ii <>rd1•1 V.' 111r 

"' 39G A L Software Enterp. 
2304 N. 1at. Street 
Upland. CA 91788 

TRS-80 TM is a trademark ot the Tandy Corp. E.C.A.P. Is a 
lrademark o f ln1ernahonal Business Machines, Inc. 
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Program Lrstrng I conlinu.il 

755 IFZ• l9PRIN'PYESTERDAY, TODAY, AND TOHORROtl PLANT• 

760 IFZ•28PRINT"POCKETBOOK FLOWER OR SLIPPERWORT" 

765 IFZ•21PRINT"PINK POWDER PUFF" 

778 IFZ•22PRINT"CAMELLIA" 

775 IFZ• 23PRINT"ORNAMENTAL PEPPER" 

788 IFZ•24PRINT"NATAL PLUM" 

785 IFZ• 25PRINT"CATTEYA, EASTER, OR CHRISTMAS ORCHID" 

798 IFZ• 26PRINT"BLOOHING JASMINE" 

795 IFZ• 27PRINT"CHIRITA" 

880 IFZ• 28PRINT"LEMOH, ORANGE, OR TANGERI NE " 

885 IFZ• 29PRINT"GLORY BOWER" 

818 IFZ• 38PRINT"KAFIR LILY" 

815 IFZ• 31PRINT"ARABIAN COFFEE" 

828 IFZ•32PRINT"COLUMEA" 

825 IFZ•33PRINT"CRINODONNA" 

838 IFZ•34PRINT"BENGAL OR MILJt AND WINE LILY" 

835 IFZ•35PRINT"CROSSANDRA" 

848 IFZ•36PRINT"EARTH STAR" 

845 IFZ•37PRINT"CIGAR PLANT" 

858 IFZ•38PRINT"CYMBIDIUM ORCHID" 

855 IFZ• 39PRINT"DENDROBIUM ORCHID" 

868 IFZ• 48PRINT"DIPLADENIA" 

865 IFZ•41PRINT"DYCKIA" 

878 IFZ•42PRINT"CLAMSHELL ORCHID" 

875 IFZ• 43PRINT"ORCHID CACTUS" 

888 IFZ•44PRINT"EPISCIA OR FLAME VIOLET" 

885 IFZ•45PRINT"BUTTERFLY GARDENIA OR CRAPE JASMINE" · 

890 IFZ•46PRINT"AMAZON LILY" 

895 IFZ•47PRINT"POINSETTIA" 

980 IFZ• 48PRINT"ARABIAN VIOLET" 

905 IFZ• 49PRINT"NAGAMI OR OVAL KUMQUAT" 

918 IFZ• 58PRINT"FUCHSIA" 

915 IFZ•51PRINT"GARDENIA OR CAPE JASMINE" 

928 IFZ•52PRINT"CAROLINA JASMINE" 

925 IFZ•53PRINT"GLOXINERA" 

938 IFZ•54PRINT"GUZMANIA" 

935 IFZ• 55PRINT"BLOOD LILY" 

948 IFZ• 56PRINT"COHMON HELIOTROPE" 

945 IFZ•57PRINT"HIBISCUS" 

958 IFZ•58PRINT"AMARYLLIS" 

955 IFZ•59PRINT"WAXPLANT" 

960 IFZ•60PRINT"HYDRANGEA" 

965 IFZ• 61PRINT"GOLDFISH PLANT" 

978 IFZ•62PRINT"PATIENT LUCY" 

975 IFZ• 63PRINT"HORNING GLORY" 

980 I FZ• 64PRINT"JUNGLE GERANIUM OR FLAME OF WOODS" 

985 IFZ•65PRINT•BRAZILIAN PLUME OR KING'S CROWN• 

990 IFZ• 66PRINT"JASMINUH" 

995 IFZ• 67PRINT"KALANCHOE" 

1000 IFZ• 68PRINT"KOHLERIA" 

1885 IFZ•69PRINT"CAPE COWSLIPS OR LEOPARD LILIES" 

1810 IFZ•78PRINT"LAELIA ORCHID" 

1015 IFZ• 71PRINT.LAELIOCATTLEYA ORCHID" 

1828 IFZ• 72PRINT"COMHON OR TRAILING LANTANA" 

1025 IFZ• 73PRINT"EASTER LILY" 

1838 IFZ• 74PRINT"SWEET ALYSSUM" 

1835 IFZ• 75PRINT"MALPIGHIA OR SINGAPORE HOLLY" 

1848 IFZ• 76PRINT"TURK'S CAP, SCOTCH PURSE, WAXMALLOW" 

1845 IFZ• 77PRINT"FIRECRACKER VINE" 

1858 IFZ•78PRINT"HAXILLARIA ORCHID" 

1055 IFZ• 79PRINT.NEOFINETIA ORCHID" 

1068 IFZ•88PRINT"APOSTLE PLANT OR WALKING IRIS" 

1865 IFZ•81PRINT"FLOWERING TOBACCO" 

1878 IFZ• 82PRINT"NIDULARIUH (A BROHELIAD)" 

1875 IFZ•83PRINT"LILY OF THE VALLEY ORCHID" 

1888 IFZ• 84PRINT"DANCING LADY ORCHID" 

1885 IFZ•85PRINT"SWEET OLIVE" 

1898 IFZ•86PRINT"OXALIS" 

1095 IFZ•87PRINT"PAPHIOPEDLUH OR CYPRIPEDIUM ORCHID" 

1180 IFZ•88PRINT"PASSIOFLOWER" 

1185 IFZ•89PRINT"GERANIUM" 

1118 IFZ•98PRINT"MOTH ORCHID" 

1115 IFZ•91PRINT"PRIHROSE" 
1128 IFZ•92PRINT"DWARF POMAGRANATE" 
1125 IFZ•93PRINT"GRECIAN VASE PLANT" 
1138 IFZ•94PRINT"DOUBLE DECKER PLANT OR CARDINAL FLOWER" 
1135 IFZ•95PRINT"MINITURE ROSE" 
1148 IFZ• 96PRINT"ROSEMARY" 
1145 IFZ• 97PRINT"TRAILING VELVET PLANT" 
1158 IFZ• 98PRINT"AFRICAN VIOLET" 
1155 IFZ•99PRINT"STRAWBERRY BEGONIA" 
1168 IFZ•l88PRINT"SPANISH SHAWL" 
1165 IFZ•l81PRINT"EASTER OR CHRISTMAS CACTUS" 
1178 IFZ•l82PRINT"MEXICAN FLAME VINE OR PARLOR IVY" 
1175 IFZ•l83PRINT"GLOXINIA" 
1188 IFZ•l84PRINT"TEMPLE BELLS" 
1185 IFZ•l85PRINT"JERUSALEM OR CLEVELAND CHERRY" 
1198 IFZ•l86PRINT"SPATHIPHYLLUM" 
1195 IFZ•l87PRINT"MADAGASCAR JASMINE" 

Program Listing I continues 
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Program Listing I contmu_,, 

1290 IFZ•l98PRINT•B1RD OF PARADISE• 

1295 IFZ•l99PRINT•CAPE PRIMROSE• 

1219 IFZ•ll9PRINT•oRANGE STREPTOSOLEN• 

1215 IFZ•lllPRINT•BLACK EYED SUSAN VINE• 

1229 IFZ•ll2PRINT.TILLANDSIA• 

1225 IFZ•ll3PRINT.STAR JASMINE• 

1239 IFZ•ll4PRINT•TRICHOCENTRUH ORCHID• 

1235 lFZ•ll5PRINT•socIETY GARLIC OR FRJ\GRANT TULBAGllIA· 

1249 IFZ•ll6PRINT.SCARBOROUGH LILY· 

1245 IFZ•ll7PRINT•VELTHEIMIA• 

1259 1FZ•ll8PRINT•FLAHING SWORD OR PAINTED FEATHER• 

1255 IFZ•ll9PRINT•CALLA LILY• 

1269 IFZ•l29PRINT•zEPHYR LILY• 

1265 RETURN 

1278 PRINT• ••> SOIL, HUMIDITY, FEEDING. -- •; 

1275 IFZ•380RZ•390RZ•42PRINT•wET, HIGll, IM• :GOT01455 

1288 IFZ•460RZ•890RZ•ll9PRINT•wET, NORMAL, 1M•:GOT01455 

1285 IFZ•60PRINT•WET, NORMAL, NONE•:GOT01455 

1298 IFZ•28PRINT.DRY 1 NORMAL, NONE•:GOT01455 
1295 1FZ•230RZ•73PRINT•MOIST, NORMAL, NONE•:GOT01455 
1388 IFZ•79PRINT.MOIST, HIGH, SPRING•:GOT01455 
1385 IFZ•lllORZ•ll2PRINT•MOIST, NORMAL, FALL•:GOT01455 
1318 IFZ•630RZ•89PRINT.DRY, NORMAL, 1M.:GOT01455 
1315 IFZ•240RZ•260RZ•920RZ•l86PRINT•MOIST 1 NORMAL, 3-4M•:GOT0145 
5 
1328 IFZ•960RZ•990RZ•ll3PRINT•DRY, NORMAL, 3-4M•:GOT01455 
1325 IFZ•80RZ•90RZ•l70RZ•6SPRINT•MoIST 1 HIGH, 2w•:GOT014SS 
1338 IFZ•270RZ•440RZ•SlORZ•780RZ•870RZ•98GOT01345 
133S IFZ•980RZ•l8SORZ•ll4GOT0134S 
1348 GOT013S8 
134S PRINT.MOIST, HIGH, 1M•:GOT014SS 
1358 IFZ•l20RZ•l30RZ•l50RZ•480RZ•410RZ•67GOT01365 
135S IFZ•720RZ•l88GOT0136S 
1368 GOT013711 
136S PRINT.DRY, NORMAL, 2w•1GOT014S5 
1378 IFZ•l60RZ•2SORZ•780RZ•710RZ•830RZ•84GOT0138S 
137S IFZ•94GOT01385 
1388 GOT01399 
138S PRINT.ORY, HIGH, lM•aGOT0145S 
1390 IFZ•280RZ•360RZ•470RZ•490RZ•7SGOT01488 
1395 GOT0148S 
1488 PRINT.ORY, NORMAL, SPRING•aGOT01455 
l48S IFZ•220RZ•S90RZ•640RZ•l870RZ•ll6GOT0141S 
1418 GOT01428 
1415 PRINT.MOIST, NORMAL, SPRING•:GOT014SS 

1428 IFZ•60RZ•70RZ•llORZ•l40RZ•lBORZ•l90RZ•29GOT0144S 

142S IFZ•310RZ•3SORZ•370RZ•430RZ•4BORZ•S8GOT0144S 

1438 IFZ•S60RZ•620RZ•660RZ•760RZ•770RZ•BlGOT0144S 

143S IFZ•880RZ•910RZ•950RZ•97GOT01445 

1448 GOT014511 

1445 PRINT.MOIST, NORMAL, 2w•1GOT01455 

14S8 PRINT•MOIST, NORMAL, lM• 

USS RETURN 

1468 INPUT•ouTPUT LISTING TO PRINTER, (Y/N)•1P$1P$•LEFT$(P$,l) 
1465 IFP$••Y•THEN1488 
1479 IFP$••N•THENRETURN 
1475 GOT01469 
1488 IF00•1THEN15811 
1485 INPUT.INPUT LISTING TO PRitn'ER, Y/N•1R$
1498 R$•LEFT$(R$,l):IFR$••y•oRR$••N•THENlS89 
1495 GOT01485 
1599 AA•PEEK(l4312) 
1595 IFAA•63THENRETURN 
1518 PRINT.THE LINE PRINTER IS NOT READY 
l!IT ENTER WHEN READY TO PROCEED 
1328 IFINKEY$<>CHR$(13)THEN1S28ELSEPRINTCHR$(27)CHR$(27)CHR$(27) 
CHa$(3l);:GOT01460
1525 IFR$••Y•ANOW•7THEN1588 
1530 IFP$••N•THEN178S 
1535 IFOO•lTHEtlIA•l8 
1549 Yl•O 
1545 IFW>7THENY1•3 
1559 IFG•lTHENIA•INT(I+l.S)
1555 IFG•>2THENIA•I+l 
1560 FORYA•YlTOIA 
1565 FORXA•0T062:AA•PEEK(l5369+XA+YA*64) :LPRINTCHR$(AA);:NEXTXA
1578 AA•PEEK(l5423+YA*64) :LPRINTCHR$(AA):NEXTYA 
1575 GOT01705 
1580 LPRINT•stLECTED PLANT CHARACTERISTICS• 
1S8S FORZA•9T0621LPRINT•••11NEXTZA:LPRINT••• 
1598 LPRINT•BEST •;AA$1• - •; 
1595 IFL•lLPRINTA8$ 
1608 IFL•2LPRINTAC$ 
1605 IFL•3LPRINTAD$ 
1619 IFL•4LPRINTAE$ 
1615 IFL•5LPRINTAF$ 
1628 LPRINT.MAXIMUH •1BA$1• - •1 
1625 IFH•lLPRINTBB$ 

P1og1am Listing I continues 

Model II 64K S 3298 

Model Ill 16K $839 

line Printer Vil. S329 

OKI DATA 
Microline 80 
Microline 82 

$394 
$499 

EPSON MX-70 $369 

EPSON MX-80 $4 79 

s SAVE 

MOST ORDERS $ 

SHIPPED WITHIN 
ONE BUSINESS DAY 

VERBATIM DATALIFE™ DISKETTES 
5 '/•·inch (box of 10) S2S.95 
8-inch Double-Density, S43 .95 

* P•ytnenl Monmy Oroe1. C•lll••• s 
Check . Cert•hed Check "8<"""'81 

~~~A~M~L:~ VISA, 

WRITE OR CALL FOR OUR COMPLETE PRICE LIST. 

CALL (602) 458-2477 
- All prices are mail order only ­

RAND'S .,.236 

2185 E. FRY BLVD. 

® SIERRA VISTA , AZ 8563S 
TRS·BO is a uademark of Tandy Corporation . 
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PACKER Machine language program that edits all or part 
of your Basic program to run raster . save memory. or 
ease editing The 5 options include UNPACK-unpacks 
mull1ple statemenl hoes onto single statements 
ma1nta1n1ng logic. inserts spaces and renumbers lrnes. 
SHORT-deletes unnecessary words. spaces. and REM 
statemenls. PACK-packs lines 1nto maximum mull1ple 
s1a1emen1 lrnes. including all branches. MOVE - moves 
line or blocks or lines to any new locallon on program On 
2 casselles lor 16K. 32K. & 48K 
For TRS·80 Mod I or Ill Level II or Disk Basic . . $29 95 
SYSTEM TAPE DUPLICATOR Copy your SYSTEM lormat 
lapes. Includes verify routines. The Model 111 version 
allows use of bolh 500 and 1500 baud cassettes speeds 
For TRS-80 Model I or Ill Level II . .. . _St5 95 
CASSETTE LABEL MAKER. A m1n1 word processor to pr ml 
cassene labels on a lrne prrnler Includes 50 peel · and · 
stick labels on Ira,tor leed paper 
For TR·BO Model I ol Ill Level II &Punter _ _S17 95 
PRINT TO LPRINT TO PRINT Edns your Basrc program rn 
seconds to change all Prrnls lo LPronts !except Print@or 
Punt#) or LPrrnls to P11nls Save edited versron 
for IR·80 Model I or Ill Level II . __ 51 2.95 
FAST SORT ROUTINES. 101 use with Radio Shack 's 
Accounts Receivable. Inventory Control 1. and Disk 
Ma1hng list Systems 101 Model I level II Sorts in 

SECONDS' You'll be amazed al the 11me they can save 
Supplied on data diskette with complete 1nstruc11ons 
FAST SORT lor Accounts Receivable .... . ..... St9.95 
FAST SORT lor Inventory Control I . . . .... S19 95 
FAST SORT tor Disk Mailing Lisi 1spec1fy data d1skelle of 

cassene lor 1 dnve system! . . . . . . . . . . . ... S14 95 
ALL THREE ROUTINES . . . 544.95 
Prices sub1ec110 change w11hou1 notice Call or wnte lor a 
complete catalog. Dealer mqumes invited. VISA and 
Maslercharge accepted Foreign order rn US currency 
only Kansas res1den1s add 3"• sales lax 
On-hoe catalog 1n Wr chola FORUM-80 316-682-2113 
Or call our 24 hoU1 phone i3 16i 683·48t1 or wrrte 

COTTAGE SOFT WARE 
6t4 N HARDING 

WICHITA. KANSAS 67208 ..-233 
IRS·80™ts a 11ademark of landv Cor po1alt0n 

Mercer Systems 

w ishes 

t o 


thank its clients 

for 


mak ing 

1981 

its most successful year! 

Thanks 
and 

Happy Holidays 
to 

ALL 
•Mercer Systems, Inc. ::E 

8 7 Scooter Lane 
Hicksville, N.Y. 

11 80 1 ,,,. 104 

Program L•strng I continued 

1638 IFH• 2LPRINTBC$ 
1635 IFH• 3LPRINTBD$ 
1648 IFH• 4LPRINTBE$ 
1645 IFH• 8LPRINTBF$ 
1658 LPRINTCA$r• - •r 
1655 IFN• lLPRINTCB$ 
1660 IFN•2LPRINTCC$ 
1665 IFN•3LPRINTCD$ 
1678 LPRINT.DESIRED •rDAsr• - ., 
1675 IFC•lLPRINTDB$ 
1688 IFC• 2LPRINTDC$ 
1685 IFC•3LPRINTDD$ 
1698 IFC•4LPRINTDE$ 
1695 IFC•8LPRINT•NONE• 
1788 GOT01548 
1785 RETURN 
1718 AA$••LIGBTING CONDITION•1AB$••D1M LIGHT• 
1715 AC$••NORTH WINDOW•:AD$••EAST OR WEST WINDOW• 
1728 AE$••souTH w1NDOW•1AF$•.ARTIFICAL LIGHTS· 
1725 BA$••PLANT HEIGHT RANGE•1BB$••LESS THEN 1 FOOT• 
1738 Bcs-·1 TO 2 FEET.:BD$•·2 TO 3 FEET. 
1735 BE$••ovER 3 FEET.:BF$•·ANY· 
1748 CA$•.NIGHTIME TEMPERATURE RANGE•:cBs-•49 TO 58 DEGREES· 
1745 ccs-·50 TO 68 DEGREEs•:cos-·6• TO 78 DEGREES· 
1758 DA$••SPECIAL FEATURES•:DB$••TRAILING OR CLIMBING• 
1755 DC$•.FRAGRANCE.:DD$••FOLIAGE COLORING OR MARKINGS· 
1760 DE$•.FRUITS OR BERRIES• : DF$··ANY· 
1765 RETURN 

Program Listing 2 

8 ' FOLIAGE PLANT INDEX -- BY JOHN CHIPMAN 
5 W•ll:I • l:Y•8 
18 CLS:GOSUB181111:PRINT.FOLIAGE HOUSE PLANT INDEX•aw•W+l 
12 IFW>5PRINT@lll9,•RECOMMENDED PLANTS• 
15 GOSUB18811:0NWGOT028,48,68,75,95,99,l43,l43,l43,l43,l43 
20 PRINT.ENTER LIGHTING CONDITION• : PRINT•l - DIM LIGHT• 
25 PRINT•2 - NORTH WINDOW•:PRINT•3 - EAST/WEST WINDOW• 
30 PRINT•4 - SOUTH WINDOW•:PRINT•5 - ARTIFICIAL LIGHTS• 
35 GOSUB1888:INPUTL:GOT018 
40 PRINT.ENTER PLANT HEIGHT•:PRINT•l - 1 FT OR LESS• 
45 PRINT•2 - l TO 2 FT•:PRINT•3 - 2 TO 3 FT• 
50 PRINT.4 - OVER 3 FT•:PRINT•o - ANY· 
55 GOSUB1808:INPUTH:GOT0111 
60 PRINT.ENTER NIGHTIME TEMPERATURE•:PRINT•l - 48 TO 58 DEG.• 
65 PR1NT•2 - 58 TO 60 DEG.•:PRINT·3 - 60 TO 78 DEG.· 
70 GOSUB1888:INPUTN:GOT018 
75 PRINT.ENTER SPECIAL FEATURES•:PRINT•l - TRAILING/CLIMBING• 
80 PRINT•2 - TERRARIUH•:PRINT•3 - DISH GARDEN• 
85 PRINT·4 - FOLIAGE COLOR/MARKINGs•:PRINT•0 - ANY· 
90 GOSUB1800 : INPUTC:GOT018 
95 PRINT.ENTER YOUR DATA DISPLAY CHOICE• 
96 PRINT•l - SCIENTIFIC NAMts•:PRINT•2 - SCIENTIFIC AND COtlMON N 
AMES• 
97 PRINT•J - SCIENTIFIC, COtlHON, PLUS SOHE PLANT CARE NOTES­
98 GOSUB1800:INPUTG:GOT018 
99 FORZ•lT0183 
180 READA$,Q,R,T,V 
105 IF(L• O)+((L•31*10• 5))+((L•l)*(0•2))*((H•R)+(H•D))THEN115
110 GOT0146 
115 IF(N• T)THEN125
128 GOT0146 
125 IF(C• V)+(C• O)+((C•l)*(V• 5))+((C•2)*((V•6)+(V•8)))THEN14D
130 IF((C•3)*((V• 7)+(V•8)))+((C•4)*(V>4))THEN14D
135 GOT0146 
140 IFI<l8THEN143 
141 GOSUBlODO:rnPuT•HIT ENTER TO CONTINUE LISTING•rBS 
142 I • O:GOTOlO 
143 Y•Y+l : IFG• lPRINT@(l76+16*Y),A$
144 IFG>lPRINTA$1• •; : I • I+l:GOSUB2080 
145 IFG•JGOSUB38D8:I•I+l 
146 NEXTZ:RESTORE:IFY•BPRINT•soRRY - NO RECOtUlENDATIONs• 
152 GOSUBlDBIJ 
155 Y•l:N• IJ 
160 INPUT.WOULD YOU LIKE ANOTHER RUN (Y/N)•roS:IFLEFT$(0$,l)••r•
THENS 
165 CLS : END 
508 DATAACALYPHA,4,J,2,4,ACORUS,5,l,l,4,ADIANTUM,2,2,2,2 
501 DATAADROMISCHUS,4,l,2,4,AGAVE,4,l,2,D,AGLAONEMA,2,2,3,8 
582 DATAALOE,4,1,2,8,APOROCACTUS,4,3,l,l,ARAUCARIA,3,4,2,8 
5113 DATAASPARAGUS,J,2,2,l,ASPIDISTRA,2,J,2,8,ASPLENIUM,2,l,2,2 
5114 DATAAUCUBA,J,4,l,7,BEAUCARNIA,4,4,2,8,BEGONIA,5,l,3,4 
5115 DATABRASSAIA,4,4 1 3,8,BUXUS,4,4,l,8,CALADIUM,5,2,3,4 

Program L1stin112 contrnun 
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WHdT DOES 

80 mlCROCOmPUTlnG 


DO FORYOU1 


Canadian 1 year only/US funds $27.00 Foreign 1 year only/US funds $35.00 

BO Microcomputing • PO Box 981 • Farmingdale, N.Y. 11737 


*TRS-80 is a trademark of Tandy 
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Program Listing 2 continued 

Wages 

Is 


Here 

FOR THE TRS-80 

• 	 Wages MEETS PAYROLLS 

• 	 Wages IS GUARANTEED 

• 	 Wages COST ONLY 
$35.00 FOR MODEL I 

($45.00 FOR MODEL II) 

FROM 
The Maine Software Library 
P.O. Box 194 "' 268 

Standish , Maine 04084 

· A Trade name of the Tandy Corp. 

IS YOUR MICRO TOO sma11? 

THEN 

IT 

S-100! 
Wny me S· IOO (IEEE 696 I) Bus StanrJa1(j? 

• 	 It will rum )Our MICRO •nlo a C<)fnf)u/er ""'"' the 
capabillly or a MINI. 

• 	 You add as mucn MEMORY as needed(add I. 
2 o< f110le 64K RAM board s) 

• 	 Aoo a ooa1d 10 g•ve you as mucn HARD °' llop· 
DY Cl•SC CAPACITY as )'Ou neea 

e ACc1 a nigh den5'/y COLOR-GRAPHICS ooa1ci 
and mucn MORE! 

• 	 rnese boaldS 1usr PLUG INTO )'QUI SySlem ­
f)fOvtded you nave an S· 100 mainl,ame ana 
an •ntertace aciap1e1 t1om (OMPUTER iViT. 

• FOi TRS-«> Pet & orners 

• 	 From $95. marnl1ames rrom S310. Catalog $1 
(relunCleCI w•lh OlcJer) 

LOMPUTER Wif ..-111 
INCORPORATED 

5620 1161.P Srre.r S.W. 

l ynnwood, W.shmpron 98036 


12061 743 - 4336 


rormrrry HUH 

516 DATACALATHEA 1 5 1 2,3,6,CALLISIA,3,3,2,5,CARYOTA,3,4,3,ll 
507 DATACEPHALOCEREUS,4,l,l,3,CEROPEGIA,3,3,2,S,CBAMAEOORA,2,l,3 
,8
SIB DATACBl'IKAEROPS,4,4,2,1,CBLOROPBYTUM,3,2,2,S,CBRYSALIDOCARPUS 
,3,4,3,11
5119 DATACIBOTIUM,3,4 1 2,11,CISSUS,3,2,2,l,CODIAEUM,4,4,3,4 
5111 DATACOLEUS,4,2,3,4,CORDYLINE,4,3,3,4,COSTUS,3,3,3,4 
511 DATACRASSULA,4,2,l,ll,CYATBEA,3,4,2,liCYCAS,3,l,2,I 
512 DATACYPERUS,4 1 41 21 1,CYRTOMIUM,2,2,l, ,DAVALLIA,2,2,2,1 
513 DATADIEFFENBACHIA,3,4,3,4,DIZYGOTBECA,3,4,3,8,DRACAENA,3,4,3 
,4 
514 DATAECBEVERIA,4,1,2,3,ECBINOPSIS,4,l,l,3,BUONYMUS,3,3,l,7 
515 DATABUPHORBIA,4,2,2,3,PATSBEDERA,4,3,l,l,PATSIA,4,4,l,ll 
516 DATAPICUS,3,4,3,11,PITTONIA,2,l,3,6,GASTERIA,S,l,2,8
517 DATAGEOGENATBUS,S,l,3,4,GREVILLEA,4,2,2,B,GYMNOCALYCIUM,4,l, 
2,7 
518 DATAGYNURA,4 1 21 31 5,BAWORTHIA,S,l,2,3,BED&RA,4,2,l,l 
519 DATABOWEIA,3,4,3,l,BYPOBSTES 1 5,l,3,4,XALANCBOE,4,l,2,8 
5211 DATALAURUS,4 1 4,1,1,LIGUSTRUM,4,4,l,3,LIVISTONA,3,3,3,I 
521 DATALOBIVIA,4,l,l,3,MAMMILLARIA,4,l,1,3,MARANTA,5,l,3,4 
522 DATAMONSTERA,3,3,3,B,MYRTUS,4,3,l,3,NEPBROLEPIS,3,3,2,l 
523 DATANICODEMIA,4,2,3,1,NOTOCACTUS,4,l,l,3,0LEA,4,4,l,ll 
524 DATAOPUNTIA,4 1 4,l,B,OSMANTHUS,4,3,l,3,PACHYPHYTUM,4,l,2,B 
525 DATAPANDANUS,3,4,3,B,PEDILANTHUS,3,3,2,8,PEPEROMIA,5,l,3,0 
526 DATAPHILODENDROH,3,3,3,l,PHOENIX,3,2,3,3 1 PILEA,S,l,3,4 
527 DATAPIPER,3,4,3,5,PITTOSPORUM,4,4,l,l,PLATYCERIUM,S,2,2,0 
528 DATAPLECTRANTHUS,3,2,2,l,PLEOHELE,3,4,3,&,PODOCARPUS,4,4,l,9 

529 DATAPOLYPODIUH,3,2,2,l,POLYSCIAS,4,3,3,8,POLYSTICBUM,2,2,2,2 

531 DATAPTERIS,2,l,2,2,RHAPIS,3,4,2,B,RHOE0,3,3,3,4 
531 DATASANSEVIERIA,2,3,2,4,SCINDAPSUS,S,l,3,l,SEDUM,4,2,2,l 
532 DATASENECI0,3,2,2,l,SETCREASEA,4,2,3,5,SYNGONIUH,3,2,3,5 
533 DATATETRAPANAX,4,4,2,0,TOLMIEA,5,2,l,l,TRADESCANTIA,3,3,2,S 
534 DATAZEBRINA,3,3,3,S 
lOQO PRINTSTRING$(64,42)11RETURN
2808 IFZ•lPRINT"COPPERLEAF OR BEEFSTEAK PLANT" 
2081 IFZ•2PRINT"JAPANESE SWEET FLAG" 
2113 IFZ•3PRINT"MAIDENHAIR OR VENUS' HAIR FERN" 
2804 IPZ•4PRINT"SEA SHELLS, PLOVER EGGS, OR CALICO HEARTS" 
2105 IPZ•SPRINT"CENTURY PLANT" 
2806 IFZ•6PRINT"CHINESE EVERGREEN• 
2107 IFZ•7PRINT"ALOE" 
2188 IFZ•BPRINT•RATTAIL CACTUS" 
2809 IFZ•9PRlNT"NORFOLK ISLAND OR STAR PINE" 
2811 IFZ•l8PRINT.ASPARAGUS FERN• 
2111 IFZ•llPRINT•CAST IRON PLANT" 
2012 IFZ•l2PRINT"MOTHER OR BIRD'S NEST FERN" 
2113 IFZ•l3PRINT"JAPANESE AUCUBA OR GOLD DUST TREE• 
2814 IFZ•l4PRINT"ELEPHANT FOOT TREE OR PONY TAIL• 
2115 IFZ•lSPRINT•BEGOUIA" 
2116 IFZ•l6PRINT•scBEFFERA, OCTOPUS TREE, OR UMBRELLA TREE· 
2117 IFZ•l7PRINT"BOXWOOD• 
2118 IFZ•lBPRINT"CALADIUM" 
2019 IFZ•l9PRINT"PEACOCK PLANT" 
2121 IFZ•28PRINT•STRIPED INCH PLANT" 
2121 IFZ•21PRINT"TUFTED PISBTAIL PALM" 
2122 IFZ•22PRINT"OLO MAN CACTus• 
2123 IPZ•23PRINT.ROSARY VINE OR HEARTS ENTANGLED" 
2124 IFZ•24PRINT•PARLOR OR NEANTHE PALM" 
2125 IFZ•25PRINT•EUROPEAN FAN PALM" 
2826 IPZ•26PRINT•SPIDER, BRACKET, OR RIBBON PLANT" 
2127 IPZ•27PRINT"BUTTERFLY, FEATHER, OR CANE PALM• 
2828 IFZ•28PRINT"HAWAIIAN OR MEXICAN TREE FERN" 
2829 IPZ•29PRINT•GRAPE OR KANGAROO IVY• 
2131 IFZ•JIPRINT"CROTON• 
2131 IFZ•31PRINT"COLEUS" 
2832 IFZ•32PRINT"HAWAIIAN TI PLANT• 
2833 IPZ•33PRINT.SPIRAL FLAG OR STEPLADDER PLANT• 
2834 IFZ•34PRINT•JADE OR SILVER DOLLAR PLANT• 
2135 IFZ•3SPRINT•TREE FERN• 
2036 IFZ•36PRINT.FERN OR SAGO PALM" 
2037 IFZ•37PRINT.UHBRELLA PLANT• 
2038 IFZ•38PRINT•HOLLY FERN• 
2839 IPZ•39PRINT•DEER'S, SQUIRREL'S, OR RABBIT'S FOOT FERN• 
2049 IFZ•4BPRINT•DIEFFENBACHIA OR DUMB CANE• 
2841 IFZ•41PRINT•PALSE ARALIA• 
2842 IFZ•42PRINT•ORACAENA OR DRAGON TREE• 
2843 IFZ•43PRINT•ECHEVERIA OR PAINTED LADY" 
2844 IFZ•44PRINT•PINX EASTER LILY CACTUS" 
2845 IFZ• 45PRINT"WINTER CREEPER• 
2046 IFZ•46PRINT.CROWN OF THORNS OR DRAGON BONES" 
2847 IFZ•47PRINT•TREE OR ARALIA IVY" 
2948 IFZ• 48PRINT•JAPANESE ARALIA• 
2049 IPZ•49PRINT"BENJAMIM OR WEEPING FIG OR RUBBER TREE" 
2850 IPZ• 50PRINT•MOSAIC PLANT• 
2951 IFZ• SlPRINT"GASTERIA• 
2852 IFZ=52PRINT"SEERSUCKER PLANT" 
2953 IFZ=53PRINT"SILK OAK" 
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Progtem contmue• 

2854 IFZ•54PRINT.PLAID OR CHIN CACTus• 
2855 IFZ•55PRINT•PURPLE OR JAVA VELVET PLAflT" 
2856 IFZ•56PRINT•HAWORTHIA• 
2857 IFZ•57PRINT•ENGLISH IVY• 
2858 IFZ•58PRINT•SENTRY PALM• 
2059 IFZ•59PRINT•FRECKLE FACE OR PINK POLKA DOT PLAHT" 
2860 IFZ•68PRINT•KALANCHOE• 
2061 IFZ•61PRINT•swEET BAY OR LAUREL" 
2862 IFZ•62PRINT.WAX LEAVED OR TEXAS PRIVET" 
2863 IFZ•63PRINT.CHINESE FAN PALM· 
2864 IFZ•64PRINT•coB OR GOLD EASTER LILY CACTUS" 
21165 IFZ•65PRINT•GOLD STAR OR PINCUSHION CACTUS" 
2866 IFZ•66PRINT•PRAYER PLANT OR ARROllROOT" 
2867 IFZ•67PRINT•cuT OR SPLIT LEAF PHILODEtlDRON" 
2868 IFZ•68PRINT•MYRTLE• 
2869 IFZ•69PRINT•swoao FERN· 
2878 IFZ•78PRINT•INOOOR OAK• 
2871 IFZ•71PRINT•BALL CACTUS" 
2872 IFZ•72PRINT•OLIVE TREE• 
2873 IFZ•73PRINT•BEAVERTAIL OR BUNNY EAR CACTUS" 
2874 IFZ•74PRINT•FALSE HOLLY• 
2875 IFZ•75PRINT•MOOHSTONES OR SILVER ALMONDS" 
2876 IFZ•76PRINT•VEITCH SCREW PINE• 
2877 IFZ•77PRINT•DEVIL'S BACKBONE OR REDBIRD CACTUS" 
2878 IFZ•78PRINT•PEPEROHIA• 
2879 IFZ•79PRINT•PHILODENDRON• 
2888 IFZ•88PRINT•MINIATURE DATE PALM• 
2881 IFZ•81PRINT•ALUMINUM PLANT OR SILVER TREE" 
2082 IFZ•82PRINT•SAFFRON OR BLACK PEPPER" 
2883 IFZ•83PRINT•JAPANESE PITTOSPORUH• 
2884 IFZ•84PRINT•sTAGHORN FERN• 
2885 IFZ•85PRINT•swEDISH IVY· 
2886 IFZ•86PRINT•PLEOMELE• 
2887 IFZ•87PRINT.CHINESE PODOCARPus• 
2888 IFZ•88PRINT•HARE'S FOOT FERN" 
2889 IFZ•89PRINT•VICTORIA OR BALFOUR ARALIA• 
2891 IFZ•91PRINT•TSUSSIMA HOLLY FERN• 
2891 IFZ•91PRINT•TABLB OR BRAKE FERN• 
2892 IFZ•92PRINT•LAOY PALM• 
2193 IFZ•93PRINT•MOSES IN THE CRADLE OR BOAT LILY" 
2894 IFZ•94PRINT•SNAKE PLANT OR BOWSTRING HEMP• 
2895 IFZ•95PRINT.DEVIL'S IVY OR POTHos• 
2896 IFZ•96PRINT•BURRO'S OR DONKEY'S TAIL• 
2897 IFZ•97PRINT•GERMAN OR PARLOR IVY" 
2898 IFZ•98PRINT•PURPLE HEART• 
2899 IFZ•99PRINT•ARROWHEAD VINE• 
2188 IFZ•l08PRINT•RICE PAPER PLANT• 
2181 IFZ•l81PRINT•PIGGY-BACK PLANT, MOTHER OF THOUSANDS" 
2112 IFZ•l82PRINT.INCH PLANT OR WANDERING JEW• 
2183 IFZ•l83PRINT•WANOERING JEW• 
2999 RETURN 
3881 PRINT• ••> SOIL, HUMIDITY, FEEDING. -- "I 
3081 IF(Z•2)+(Z•35)PRINT•w£T, NORMAL, 6M• 
3882 IFZ•32PRINT•WET, HIGH, 3-4M• 
3803 IFZ•3PRINT•WET, HIGH, 6H• 
38114 IFZ•l2PRINT•MOIST 1 HIGH, 6H" 
3885 IF(Z•l6)+(Z•60)PRINT•DRY, NORf.IAL, 6M" 
3886 IF(Z•l)+(Z•l3)+(Z•l9)+(Z•58)+(Z•86)+(Z•89)PRINT"HOIST, HIGH 
, 3-4H• 
3887 IFZ•7PRINT.DRY, NORMAL, FALL" 
3808 IF(Z•2l)+(Z•25)+(Z•27)+(Z•37)+(Z•63)+(Z•80)+(Z•92)THEN3818
3889 GOT03811 
3818 PRINT.WET, NORMAL, SPRING• 
3811 IF(Z•ll)+(Z•l7)+(Z•24)+(Z•30)+(Z• 4l)+(Z•43)+(Zc58)THEN3015 
3812 IF(Z•6l)+(Z•66)+(Z•67)+(Z•69)+(Z•78)+(Z•74)+(Z•77)THEN3Dl5 
3813 IF(Z•87)+(Z•90)+(Z•l88)THEN3815
3814 GOT03816 
3815 PRINT.MOIST, HORHAL, SPRING" 
3016 IF(Z•29)+(Z•34)+(Z•40)+(Z•53)+(Z•76)+(Z•78)THEN3828
3817 IF(Z•95)+(Z•96)+(Z•98)+(Z•l02)THEH3020
3818 GOT03021 
3828 PRINT•DRY, NORMAL, 3-41-1" 
3821 IF(Z•6)+(Z•28)+(Z•38)+(Z•39)+(Z•42)+(Z•48)+(Z•49)THEN3025
3822 IF(Z•59)+(Z•84)+(Z•88)+(Z•9l)THEN3025
3023 GOT03026 
3025 PRitrt'•MOIST, NORHAL, 61-1" 
3826 IF(Z•9)+(Z•l0)+(Z•l5)+(Z•l8)+(Z•20)+(Z•26)+(Z•3l)THEN3D3S 
3027 IF(Z•33)+(Z•45)+(Z•47)+(Z•52)+(Z•55)+(Z•57)+(Z•79)THEN3035
3828 IF(Z•8l)+(Z•82)+(Z•85)+(Z•93)+(Z•97)+(Z•99)+(Z•l0l)THEH3835 
J829 IF(Z•l03)THEN3835
3838 GOT03836 
3035 PRINT.HOIST, NORMAL, 3-4M" 
3836 IF(Z•4)+(Z•5)+(Z•8)+(Z•l4)+(Z•22)+(Z•23)+(Z• 36)THEN3845 
3837 IF(Z•44)+(Z•46)+(Z•5l)+(Z•54)+(Z•56)+(Z•64)THEN3845
3138 IF(Z•65)+(Z•68)+(Z•7l)+(Z•72)+(Z•73)+(Z•75)THEN3845
3839 IF(Z•83)+(Z•94)THEN3845 
3848 GOT03999 
3845 PRINT.DRY, NORHAL, SPRING• 
3999 RETURN 

EPSON Printt•rs 

MX· IOO $749 
wide cartiage.grafhaJ1. 

MX· SOF/T $ 569 
u:&.es roll. fanfold or single skll!!et paper 

MX· 80 $469.....,,,.....liw-·... ·m·-· ·· 
Gflihf.w liil4 iM 
25 cps parallel $1380 
45 cps parallel $ 1755 

Microline 80 $398 
Microline 82A $584 
Microline 83A $895 
M icrol1ne 82A & 83A featu res· 
l20cps 9.it9dot matr 1x · tn..1e lower descende •'S 

uos M ad orn 103 LP $ 115 
uos Modom 103 J L P $ 215 
LEXICON M odem LE X-!! $1 25 

Sco tch JM Diskettes 
8' ssso 10/ s 2 19 50/S 2 69 
sv.... SSSD !0/ $ 269 501 £ 2 59 

d. ll l1atat~oo 

P.O. Bo• 305 

Massapequa. NY 11158 

C5 1 6 J 798-7448 
f••"'t M 0 , C: •rl . C .,11••< Ch ll ,. AllO• 2 111111••"• lo r P 1 • • 0"•I Cl> ll t 

itlSill . M C illCICI 1% 
f OO Sh•Pll"'"!I fl'I01'H H YS R.,, .. Ci d 5•1•'\ r..,. ,,,,,,, 323 
PRICES SUBJECT TO CHANGE 

~'G'"~i\o:"#~~~~n~e,Y.t4S.'~ 
~~·\';V~~~~~1'I"~~~~~~...jj 

t~ TRS-so· ~ 

When you buy your 
TRS-80TM equipment! .. 
u~ our •oll free number •o I 

chi.:ck our prkc bdorc you buy jr~ 
a TRS-80T111 ••• anywhere! . · 

TAS41:1 •• ' •r~• ci r I""' illiol>'l.'I ~ [r,,,_, g1 1llt'lltlr Col'O" HoOI' 

·.. Don't delay ... CALL TODAY /.~• . ~ 
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..... '' -~---
" . . . . It's becoming very clear now .. . 

Your microcomputlng life Is going to be very 
~~~- exciting . .. Money! I see much 

money for you. Perhaps It Is the 
money you will gain when 

Instant Software's new 
business applications 

guide your financial 
endeavors. I see 
travel .. . you will 

journey to distant 
worlds In distant 
times. You wlll build 
kingdoms from des· 
erts and armies 

from slaves. Never 
will you be bored, 

adventurous one! Your 
programming burdens will 

lighten with new utilities-new 
tools. I see color! Many 

bright colors! I see new 
packaging for all these trea· 
sures . . . everything new! 

And . . . yes, a tall, hand· 
some stranger who will 
guide you to these won· 

ders. It will be your In· 
stant Software dealer­
a wise one Indeed. All 
awaits you-all Is 

yours for the asking. 
Soon . .. very soon!" 

. 

. 
' " ' 



Get a glimpse of the future today-at your nearest 

Instant Software dealer. 


........... 

JM! COMPUTUt SMOfl', ~ 


OLll!N$1t\"effOI.. Motit"
....... 

COMPIJTfflt~~llV9 

CJ!N .~ -OOMPU'T[Jll STOM.. ~ 
MES.II tuCTlllOtillOS,, M9M 
~~.... 
fl'EA$0HAt. cowvr~ 11\ACt:. ~ 

StWTfJl..,Twe...
--TOY 80Jl, SO.r• Vhlt.1 


MICAO COM~Tl!ll SYSllMS. Hot 5'iMot 

OIOllQIJ. 

AH.AHTA COliti'UT[JI WAJllT. Al 11 

e ..tU.rSCQMP!Jl[R ~OP "UVl'Jl• 
DEi.TA DAT A O'fr.-"'..JC!, f..cli.lo 
EHE.ACiYl..OOIC..Col~1 
~\.EMINO ~CO , ""-• 
HAWAi t 

~UlU EU:Cf RONilCS. Monotu•u 
lil llL& [Ll:ClAONJCS, Llr..IM 
RIJ)IO 5HAC*. " SS0C SfOFIE ~ 
IOAHO 
COJ1 ... Hll.$0tt. MOM>QW 

OEHHIS SJOf<illl! ll!HftRPfllSES, Fr.ilrLu'ICI 
fLlCl~ICSPl.C!At.fllES.BolM 
IOI.HO MK:lllOCOMPVTUt, &r.1 

Ml,.m ESOTA S<Jn"Wll.FIE.. 'Wl'l•t• S.;a,o Uh 
illUlilAL ,t.M~ PiaCA [NT(n~t!o£$ MMl1\4111 
llM CQ-MP\.ITfRS. 8.olld.1"1 C...1.. 
MJISIU!Ht 
C.COM .JK~ IOl'I 

0YE.IUINC., Witt4"'°"'11 
&OFT'WAFlt~ J~to11 
MIS$0Ulllll 

CENTUlilT ,.,VI~ COMPU'HRS Cou1ol'l'li:M 
OOMPUTCRC£t•nlR.~ 
COMP.U.fFl:S , Fk;wt.....f"rt 

CAC CC!lillPUTlRS. .klcll1t1 
D'S,C.,,...tw1 
HOUSt Of"· COM"'-'Tf.RS. Jos.on 
l.ilQOFl(SCJf'fW"if'lt , P•""•• 

lil'CAO.M IHI OOMP\JlfA WO!ltLC, l;.ol"""°"• 
rwtt.iTY fr.A$T CEN l t.1A Y SHOP C~IMIJI 
WANNAP\.11.Y' Ci""t:•nl'llf• 

CO,..PuTER stQR£. 1l'fll;. rviu 
COMJIVTlR WOAt.O. I ul.. 
WM OAVISO'&'A PAOl"IL( M~Q ...T, llolool• 
RA l;llO 511ACtl. ASSOC SIM£. 0..rll"IO!lo 
SOUNDS, (TC ""•IOF191 

Oill[llOfil 
COlollPUTfR SPCClAL 11(5, S."'"1 

C'OMPUT"[RL.,t. ND °' ~T\.AHD. ~·~ 
L.&fll ELECU'tOHIC$, Ot1ft!I Pf.h 
PllC>MEE,.Et.EC TAOf..i lCS.s..nor 

UM J: 5AlE$.E,.IJ"llo 

ll 'l'TtSHOP , Gi_,~ · ­ll'f'U: SHOf'. Mh'.,_.M 
COMPUTE FI WORlO, ApolMrl on 
COMJ'UTE'. A WORt.O. Qr..,.,~) 
OOtilPUTEAl,ANQ , liUclitoft 
OOMPUTEf;l~D. Mit.~ 

OIJ6.IPUT£.ALANO. w--..u. 
CCl*llll'UfESU.NilD Of f'O;i; ~!::JI Y"LlEl........ 

M..,GtC L..UITERN (:QMf'Vl[I\. ~ 


OMEGA.MICA05.Mihi'MM 

PCTTED MlCAOeTS"TEWI. M11 w....... 

$ &0 TV SALES. Moflf'M 


~ 
ADYAHCE RADIO (AS DUUFQ, Or.u• Y-"*r 
AOYAHClO OCWllll\ITtA PA0DUCts. SIM•""" 
AUAH:V JYfll'Wl't!Tfl\. A lbMy 
AU.fl'IONIC$, S-JCIM 
AMCO ElECTAOtillC SU"l'lY, .uin. 
4SAP COMPIJT(M, "9NJ HI" 
IYTf INDU9TlllllES, l'tapatdlIm'"°'·"'°""11•1111 v.... 
c.tPITOl OOMfl1,,nu1 l'tl'Tl!MS. a..cr.,_i,o 
OIA9CO COMlll\l'JE:M. fJ Motkll• 
COAST ll.ECTlllONICI. Mono a.., 
COMIJlllJSOtJNO.Or .....,._,....,._._ 
COM"1Jfilll MA"1 OI CAUFOAHIA,. INC~ ...._ ... 
~HO. BeriF<MC~ 
COWUTUtPLUl.~11 
toMPVTVI ITORl, S- LM110tC1 
COWUfUll WOftl..O, w...,.,.,..,., 
OE1'0SlAJll ..........,JlrfC( 1 MPA.11\. w.._...i... 

OBUNSIOHA.l SOJF1W"'lllE.. SM OMgo 
KW (l.fC'TflllC,HQ111VldOe 
DATAOH. S.11111 • CW1 
GAMll!~ ikM• Batbiw• 
GOOOUJRl NAT\JAAL 11000$, Loqioc 

t.OllllY WOAlD l!L!C'TAOt1UC$. Nott""'°"" 
HUHTINOT(ltil COMPUTING. ~.., 

IHV-HO ELiCTAOMICS, """"* 
MAU8U liiliCllllXXIMPUT1NQ, M.~ 
......,.AMCO...S.,,,JoM 
M~NQ.~ 
NET HIOFtT COMPUTUllS, forranu 
°'MiWt'TlOOf~l liOOIU, L.o11 ,.,..,_ 
()PPORl\JMfTIES FOlll lfAR1'11NG., ~•WOOl1fto 
PC Cl0flll"'1TllAIS. l!J c.mto 
0 1COWNTIRS, fHC.. ...~ 
.....CtlAQQJCT:S.&M~ 
~DtOS~[lc.Jopi 
llU.DtO SHACK. ,.., ~ 
RAOtO SHAClt SU. Dl4QO 
NY 50Ul'tO(MMALtf\. ~ 
SAL.ltlAS HOBIY etKlE.R, ~ 
&MAVEA RA010.. S..1'1 JON 
51LVf.R SPIJRll(CT~Crwio 

.!IOr'TWAMl9WS,£l Tciro 

f;TA(:tnJ.80Qlil.S.TORL~n F'IO'ICIKO 

STRAWf'lOWUI IELfCTIAIONtCS (Al$ DEAl.EAa. 
M1Ml~l!l•y 
T;.i( COMPuTUI 5t(IA£. $.tJ!ll Monie. 
f'HI FEO(RAJ1ig GROUP, ~ 

THE SOFTWA.lltE STOIAIE. "-l~t°"' ~ 
Jl.IESOl"TWA.RISTOAl!.,t.o.~ 
WAIASk AP"lt. (,. (I Toro 
WflilHEA. IUSIN[U SYST£M$. U.. AlfQI 

CO<.OfWIO 
~t. r:ir.n.. 
fllST£L'S MICAO EUCT~. ~ 
POOfll.'9CHAAIT$CAl.OIJU.TOAS.. r;ootCoi!Miw ._......... 
ill'f'Tli ME COMPUfUI ~. ,._ LOfldoni 
CXl*iili-LtTll'ILAl.l'lnol.ondoft 
INSf lltUCTIONAL $YS tEM!!il ~~1115. - ...J(CMNOlOQT SJ'Sl'El.IS, •ni. 
»tEC06i!P\JTtlll SlOM..,St.-mlOl'd 
llOUW-
MICRO f'AOOUCJ$. Wll/Nr>g'ICo'I 
octTiilltCTOf'COWMIUI 
Jl.11! "'°°"""' SJOA[. W uhiftgtOft. Or;

"""'..ALL. SYSJlMS 00. Wk\!• a.n.. 
AMJlll WCAOCOMMEAC€HT£11l. l f""N 
COMM"iA CUITER. WMI him 
ODM"'-ITUllHA~ . "'-!bourn9 
COM"'-ITT!llll.11.JNC'flOH, 'Ol"I U~ 
COMMU 5Y1Tlliil FIUOIJACD.~lt9 
OCIMJ'UJP'WOflllLD. C_,...i• 
CXIMli"IJTt!flllMilD, J.ct.:-... 
COtil~Ttlll.AHO.~ 
COMMEAUHO, TP"M 
<X>Ml'\ITEIU.NO. WM.l Pllll!I OHctl 

AI LDAJA$1'$llMS. ~lfalllt ........ 
ALPINE COMP\JlVll CINT l!A, "iKitlllfd 
CHICAOQ WAIN Nt:WST At-1 0 , E•11nt.1on 
OC)MF'fl[HIEJilSIVll! M tCFtO S'P'STEMS Clw:;m~ 
COMf'\.ITll!R JUNCtiON, Elmr'lur1t 
COMPUTUI SU>AE. ~tO<G 
COMIVTE FI L.AND, N11W 
CRIEAllYE. PROOf\AMMJNG., ~'t O<> 
GA RCl,t. " u soa.uu.c.r.e.g.;i 
RUNOIS CUSTOM ~PUT[IU., .._,,tltlurg 
JN\. OOWIP\llE FI SYSTEMS. Oaw~1 Gr°"' 
MIDWt9T 1,111(;11() OOfwlPUT IERS, ~U 
fH( l"llOI HOUSL~ 
WALLACE COMPUTERS, "'9of1a 
tHDIANA 
ABC HO!lllT , E'•11o1-~ 1tt. 
D&D ELECTROHtCS. ~ 
DtOI TA L T[CH..0...0GY L.1. l•Wl1• 
l"AU C REl[I( IEL!.C TAOtOC$, '1M'lli.tDr1 
Ql. ilol li'fUT, BloonwltlQ'leon 
GAM ! PRtS.ElW L lf'odl-.,oort 
~l$1illOllU.l MICAOCOMPVUA 
SOFTWAR(, M Lll"ldrm 

SIMC>fifTOft LAKE OAJC;.s, llt.n.i1 
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CENTAAl t(.AN545 c:::oMP\11!.AS ~"""' 
CQM.MVtffCATIOftS CE NT eA, LIN!Otn 
G05U8 1-.in.. Wlelllt1 
11-tATCtrCOMPIJ,lJl!Cl.Hltfl,~ 

~ T(QolJ'fOt.OG'I' . W l(A.1 1 
KlNf\IO:Y 
C!IM, INC . L.,,""Otoo'I 
COMPUTER MAGI C, LD1J11¥11i1 
~~COMPu'l(A,~~ 
LOUISIANA 
ACME lilOQll CO.. 81l0tlo ~ 
COMPV"rliA SERYICES CW SHFl£V(PQR1,.......... 
co...IPVTtA ~ M"1.-it,...... 
fR'l'(BUAQ COMPuTm ~Tlil\. f"r~ 
MAI,.,!" COMPu ' AC)ff~, El-1"00' 
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A.M ElECTRO•ocs. " "" f.J boo 
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APPLICATION 

A microprocessor highballs the mainline. 

The 80 Limited 


Bert Latamore 
Desktop Computer Staff 

A70-car freight tra in clears the Pitts­
burg yard on the long trek to Hoboken. 

Four heavy diesels pound the track and 
shake the hills with their full -throated roar. 
As the freight, with its heavy load of steel , 
picks up speed on the multi-track mainline, 
a sleek bright colored sta inless steel pas­
senger train passes westbound at 80 mph . 
Ahead , an unscheduled local freight is 
shunted onto a siding. The block signals 
turn green, and the huge diesels continue 
down the track into the night. 

It 's typical mainline train action, but 
these trains run in a building in Union, NJ. 
The track of the Hudson, Delaware and 
Ohio is the HO scale layout of a train group 
called simply "The Model Railroad." The 
Hudson, Delaware and Ohio, one of the larg­
er model ra ilroads, is known among model­
ers for its experiments with computers. 

Today, a homemade microcomputer de­
scribed by Michael Nesladek, the line's 
electrical superintendent , as being " like a 
TRS-80," keeps track of the line's inventory, 
schedules, waybills (determining the desti­
nation and car assignments) and other 
paperwork. 
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This computer attracted the attention of 
the model railroad world . The custom-built 
machine was designated to automate con­
trol of 30 eng ines on the busy layout. The 
computer, bu ilt and successfully tested but 
never fully Installed, was created a full 
decade ago when computers were huge 
mysterious machines and the computer 
chip was still a laboratory anomaly. 

The Model Railroad Club's computer was 
the brainchild of Paul Mallery, a Bell 
Telephone technician and lifelong model 
ra ilroader. Few others would attempt to 
construct and install a small dedicated 
computer using pre-chip technology but 
Mallery considered it the most practical 
answer to the cab control problem. 

With only one train running on a single 
loop track, the operator has no problem 
with cab control. When two trains run on the 
track the operator needs to control each 
separately. Despite recent advances in ml­
cromin iaturized radio control systems and 
other cab control systems, the most popu­
lar answer is blocking. 

The track is divided Into sections, each 
insulated electrically and powered sepa· 

rately from the others. Each train operator 
uses a transformer connected through a 
switch system to power any single block. 

When only two trains and a few blocks 
are involved, the switch system is fairly sim­
ple, although it still requires good reflexes. 
When two trains end up in the same block 
the operator must shut the system down 
and separate the trains by hand. With up to 
30 trains and 1,000 blocks, cab control is a 
first class problem. 

The Hudson, Delaware and Ohio had this 
problem In the early 1970's. At that time no 
practical alternatives to blocking existed. 
Radio receiving equipment, too large for the 
small HO engines, offered very few control 
channels. Pulse power, in which each en­
gine's power is sent in distinctive pulses, re­
quires computer chips, and was unknown 
at the t ime. 

Mallery was left with only one choice: He 
decided to computerize the system with a 
custom-built machine. 

Mallery's computer might be called a 
dedicated train processor. According to 
Nesladek It is hard wired for its function. It 
needs no programming, more like an elec­
tronic game than a microcomputer. 

Two kinds of sensors were to keep track 
of the trains. Photodetectors at the ends of 
each block would signal when a train en­
tered or left that block. Electrical current 
detectors Inside each block would inform 
the computer about electrical activity. 

The computer would "initialize" each 
train when lt started operation and keep 
track of which trains each operator con· 
trolled. It would signal to the engineers lo· 
cated on a balcony above the layout what 
track conditions were ahead. A green light 
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"Mallery was left with 
only one choice. 
He decided to computerize the system. J .• 

would signal clear track; a yellow light 
meant the train was overtaking another and 
would have to slow down; and a red light 
would signal a blocked track. The system 
allowed manual override for blocks with 
switches at signal towers. Tower control­
lers could determine which train approach­
ing the switch point would have right-of-way. 

Mallery built the computer and tested 
controlling one engine on a short stretch of 
track. When AT&T transferred him south 
the club had no one capable of finishing the 
project. The sensors were never installed, 
and the computer never became fully opera­
tional. The club depends on manual block 
switch ing for cab control. 

The Model Rai lroad Club faces that issue 
again as it plans to expand the 40 by 40 foot 
layout to 110 by 40. The larger layout wi ll in­
crease cab control problems. 

Nesladek said the club probably will not 

computerize the layout, however. He favors 
radio control. Today's small radio systems 
offer 99 control channels. "With 99 chan· 
nels you can do anything," he commented. 

While the Hudson, Delaware and Ohio 
may never be computerized, the experiment 
may prove prophetic. HO, viewed in the 
1950's as a very small scale for electric 
trains, is now considered fairly large. N 
scale, popular now due to its compactness, 
bears the same general size relationship to 
HO that a narrow gauge engine bears to a 
full-sized one. Z scale, offering trains about 
half the size of N scale, is gaining in 
popularity. 

Despite advances in chip technology, it is 
hard to imagine a radio control system com­
pact enough to fit into an N or Z scale 
switch engine. For these small-scale lines, 
therefore, blocking remains the primary cab 
control system. 

A computer can perform other functions 
in model railroading. One railroad journal 
recently carried an article about a soph\sti· 
cated topography analysis program to de· 
sign the layout of a model train system. This 
program was designed originally to aid 
engineers in planning superhighways and 
mainline train trackage. 

Once you have a computer running your 
blocking system, you may be tempted to 
automate other aspects. A computer can 
run some trains outright when not enough 
people are at the club. You can identify cars 
with a labeling system and automate your 
train yard. Specify what cars you want on 
each train; the computer will find and con· 
nee! them to make the train. 

Nesladek said, however, that approach 
has no place on the HD&O. "We don't want 
the computer to run our trains," he ex· 
plained. "We want to run them ourselves.' ' • 
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Send Your Business To Europe via 

Wayne Green International 


You can introduce your products to the European market without leaving your office. All you 
need is a phone and the best advertising liaison between here and Europe-Wayne Green 
Interna tional. We represent four of the g st microcomputing magazines in Europe that will 
help you introduce and make y.,.OUF-product known in th European market. 
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MICRO DIGEST 

Ml RO DIGEST is the newest re ource for American 
businessmen to rely on for the best exposure overseas. 
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MICRO DIGEST has been put together by EMPA. A a 
result. MD's present circula tion of 8000 reaches the 
mo t prom inent computerist com munity in Europe- a 
communi ty 1hat · wailing to hear from American 
businessmen. Make MICRO DIGEST your b st ally in 
the Eu ropean m icro market. 

Special 10% discount 
to charter advertisers 

CHIP 
The German-speaking m arket has an exceptional sales 
poten tial. CHIP. the leading German m agazine for 
dcsk1op computers. will help you to make thi market 
your own. Over 65% or the HIP readersh ip deals with 
computer in their business or profession. With it 
reputation for excellence and a paid circulation of 
62.913• . CHIP i your direct line lo the German 
m icrocomputer market. 
• 1v w Auditing (ABC Equi valent). 2nd quart er . 198 I 

COMPUTING TODAY 
Britain 's COMPUTI G T ODAY offers the advertiser a 
well -balanced publica tion with very competiti ve ra te 
and a rap idly ri sing paid c ircula tion or 34.000 . 
COMPUTI G TODAY is the only microcompuling 
m agazine in England audited by ABC. IL provides solid 
penetra tion across the ent ire microcom pu ting m arket 
and is an ffec tivc sales medium for hardware. soft­
ware. peri pheral and publica tions. Whatever your 
produc t range. there is simply no better way to build 
microcom puting business than th rough the page of 
COMPUTI TODAY . 

MICRO & PERSONAL COMPUTER 
MICRO & PERSO AL COMPUTER is the ideal m ed ia 
for int roduc ing and m arketing computer produ ts in 
~he Italian m arket today. With a m onthly c irculation of 
30.000 M& PC is in the hands of v irtually everyone in­
volved with computing in Italy. In the last two years. 
the Italian economy has grown. in real terms. by a I 0% 
rate-a growth rate second only to J apan 's. T he to tal 
EDP market in Italy in 198 1 has to talled 5.000 million 
dollars. It is this level of trade that i wai ling to be taken 
advantage or. ll can be yours. with the help of MICRO & 
PERSO AL COMPUTER. 

TO RECEIVE FURTHER INFORMATION 
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Wayne Green International .,, 531 

Peterborough . ew Hampshire 0 3458 
(603)924-7138 Dcpt.-A75 



WINCHESTER 

HARD DISK 


for 
TR~-80™ 

,,.-- ·""...­
Add 6.3 meg to 19 meg to your TRS-80 


Integral Winchester 
Business System includes: $2895 
48K MODEL Ill, DOS, 
DISK 111 1 '", 6.3 MEG 6.3 MEGABYTE 
HARD DISK (internal). WINCHESTER 

HARD DISK SUBSYSTEM 
With Chassis, PS, DOS .$4995 

VA Data Winchester HD 
Subsystem Features: 

• TRSDOS Compati ble Operat ing System 
• State-of-the-Art Circu itry 
• Full Cali bration, Test and Burn-in 
• Up to 4 d rive conf iguration 
• Heavy duty Power supplies 
• Warranty-120 days-parts & labo r 
• 115/ 230 VAC, 50/ 60 Hz. 

9.5 MEG $3395.00 


Optional Mod Ill Configurations: 
9 5 Meg HD (internal) 
80 tk 1 side floppy 
80tk2 side floppy 

add $500.00 
add $120.00 
add $240.00 

Optional Winchester Subsystem 
configurations: 
2 x 6.3 meg drives 
2 x 9.5 meg drives 

$4495.00 
$5495.00 

Model 111 Communications 

COMING SOON 


D-CON $299. 

Integral Modem 
NEEDS NO RS232 
- Direct Connect 
Programmable Dialing 
AUTO ANSWER/ ORIGI NATE 
Easy Installation 

HERE NOW 


VR-RS232C $75. 

Direct Replacement For R.S. RS232 
Full y Tested & Burned-In 
Easy Installation 
120 Day Warranty 
Programmable Pincut 
Prototype A rea 

Phone 800-345-8102 • in PA 215-461-5300 

VR Data Corporation 
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DISKlll 

100%Compatible 


Model 111 Disks 

DISK Ill Single 


System includes: 

Complete Business 

drive assy•$599 
48K TRS·80TI' Model 

Ill, Disk 11r• 2 Drive 
 DISK Ill Two 
System, TRSDOS driveassy 864.00 
and Manual. DISK Ill Assy 

w/out drives 435.00 
TRSDOS™ & 
Manual 21.90$1882 External drives' 	DISK Ill single drive assembly includes: one 40 !rack 

sw· double density drive. power supply. con1roller. (3 & 4) 275 .OOea. 
mount ing hardware, and applicable cables. 

IMMEDIATE DELIVERY - COMPARE AND SAVE 
VR Data's DISK II I features: 
• Completely compatible with TRSDOS 
• State-of-the-art circu itry 
• Fully tested , calibrated & burned-in 
• Up to 4 drive configuration 
• Heavy duty linear power supply 
• Warranty 120 days - 100% parts and labor 
• Installation with simple hand tools 
• Optional 80 tk and 2 sided drives 
• 	 READ 40 - Pgm. to read 40 tk. Diskettes 

on 80tk. Drives $25.00 

Peripherals OTHER PRODUCTS 
Epson MX-80 500.00 SUPERBRAIN 64K 2990.00 
E.pson MX-80 FT 615.00 PARALLEL PORT -
Epson MX-100 800.00 Fully Compatible 	 SUPERBRAIN 99.95 
Centron ics 739 700.00 120 day warranty 	 DISK & MYSTERIES 22.50 
Starwriter 25 (P) 1395.00 Easy installation 	 BASIC & MYSTERIES 29.95 
RS-232 	 95.00 

80 tk or 2 sided $419.00 NEC Ribbons (min. 6) 5.95 
Lexicon modem 105.00 Epson Ribbons 12.50 80 tk & 2 sided 549.00 

NEW­
IF YOU DON'T SEE IT ADVERTISED CALL US AND ASK FOR IT. LDOS Operating

PUBLISHED PRICES REFLECT CASH DISCOUNT. 

ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. System 149.00 

TRS-80 and TRSDOS are trademarks o f Tandy Corp COMING SOON!! 

DISK Ill 1s a trademark of VR Data Corp. Dealership available Internal MODEM for MOD Il l 

CABLE "VRDATA" • TELEX 845-124 

777 Henderson Boulevard • Folcroft, PA 19032 t. :E 
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APPLICATION 

r ~ 1 
LOAD 80 

It means Computer Operated Inventory for Numismatics and Such. 

COINS 


Robert James Lloyd 
341 'h Elkton Rd. 
Newark, DE 19711 

One area microcomputers are ideally 
suited to is inventory control. 

After experiencing the fun of micros, I 
decided to merge computers with another 
of my hobbies, coin collecting. It started 
many years ago during my days as a news­
boy, when I amassed a large bag of loose 
change and decided to start a coin collec­
t ion. 

However, the task of keeping a manual 
inventory up-to-date was soon forgotten 
and not having an orderly system to control 
my collect ion resu lted in dupl icate coin 
purchases. 

Since I was unable to locate any soft­
ware programs on numismatics, I de­
veloped one armed with a TRS-80 Level II 
16K and the Level II Basic Manual. After 
much trial, error and frustration , COINS 
emerged. 

Counting Coins 

COINS allows 175 Items to be stored in a 
file, with each Item consisting of five 
fields: Coin Description, Date, Mint, Grade 
and Value. Each file Is coded with a File 
Identification Code, Date and as a user op­
tion, a reference used to determine coin 
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grade and value. 
Once a file has been created, it may be 

stored on a cassette for future use. You 
may, If you wish, output the Ille to a line 
printer. The printout makes a nice reference 
as you do your coin shopping. It is also use­
ful when trying to obtain insurance on your 
collection. 

Key-in the program as shown. Once 
done, display the program. If all is well , 
save it and make a backup copy. 

Before running COINS, it is advisable to 
make a list of all abbreviations you plan to 
use in the different fields. For example, a 
Washington Quarter may be abbreviated 
as WASH QUART. 

The mint may be coded as it appears on 
the coins-S for San Francisco-D for 
Denver, etc. Coin grades become VG or 
VGOOD for Very Good, UNG for Uncir­
culated , EXF for Extremely Fine, etc. 

Coin Descriptlon-11 Alpha numeric characters 
Date- 4 Numeric characters 
Minl - 5 Al phanumeric characters 

Grade-6 Al phanumeric characters 
Value- Not greater than $9999.99 

Fig. 1. Allowable Field Lengths 

It doesn't matter how you abbreviate, if 
you are consistent and stay within the 
maximum length restrictions placed on 
field length. 

Type RUN. The screen will clear and the 
menu should be displayed. Just press the 
desired option. COINS uses the INKEY$ 
function . Enter need not be pressed when­
ever a flashing cursor appears. 

Without a file in memory, your only op­
tions are A (create file), E (Input file), and K 
(end program). Should you accidentally try 
another option, " You do not have a f ile in 
memory" will flash and the menu will 
return. 

As long as a file Is residing In memory, 
all menu options are available except the 
create file option. That prevents wiping out 
a file by accidentally pressing A. 

Create File 

After selecting menu option A, you will 
be prompted to enter a F\le Identification 
Code. An ID code rriust be entered or an In­
put error will appear on your screen. Max­
imum code length is six alphanumeric 
characters. Next, enter the date the f\\e Is 
being created. Do not use commas when 
inputting the date. Try something like 
03123180 or Mar 23 1980. Maximum length 
of the date Is 12 alphanumeric characters. 
Finally, enter the reference to determine 
the coin 's grade and value. Maximum 



length for the reference is 25 alphanumeric 
characters. The screen will clear and you 
will see: "(Item #1) Enter coin, date, mint, 
grade, value?" 

Enter the fields, but be sure to separate 
each with a comma. See Fig. 1 for allow­
able field lengths. 

The Value field will accept input In 
severa l ways. An amount of $125 may be 
entered as 125, 125., or 125.00. You do not 
need a trailing decimal for whole amounts. 

When you type CLOSE,1,1,1,1 you will 
close the file and return the menu. 

If you violate the maximum length, you 
will be given another chance to enter that 
item. 

Once you have reached the maximum 
number of entries, "This file is full" wi ll 
flash 
return. 

screen 
displayed. 

total value of the coins in the file wi ll be dis­
played and you will be asked to press M. 

Printer List File 

Press C when prompted by the menu. 

" ... during my days as a newsboy. .. 
I amassed a large bag of loose change 
and decided to start a coin collection. " 

The printout of a file is formatted to listing. While each item is being printed, 
81/2-inch-by-11-inch continuous fanfo ld. Its number will be displayed on the screen. 
When the printer Is ready, press P. If you See sample run. 
should press P while the line printer is Select menu option D. The video display 
offllne, you will be told the printer is not will clear and you will be asked to press R 
ready to receive information, and the menu when the recorder Is set up. Each item's 
will again be displayed. The Ille will be number will be flashed on the screen as ii 
printed using the same format as a screen Is recorded. A file of 175 Items takes about 

COIN INVENTORY LISTING 

DATE: 

REFERENCE: 

ID CODE: MERGE 

FILE CONTAINS 15 ITEMS 


ITEM# COIN DATE MINT GRADE VALUE 
on your screen, and the menu will 1 BARB DIME 1895 0 GOOD $ 50.00 

2 WASH QUART 1976 S·SIL PROOF s 3.00 
3When prompted by the menu, press B. If JEFF NICKEL 1940 NONE VFINE $ 0.20 
4do not have a file in memory, an erroryou LINC PENNY 1909 S-VDB UNC $275.00 
5 ST GAU S20 1914 D UNC $340.00 
6message will flash and the menu will be LRG CENT 1821 NONE VGOOD $ 11 .00 
7rned. Should a file be in memory, theretu ROOS DIME 1959 D EXFINE s 0.60 

will clear and the file will be 8 TWENTY CENT 1875 cc GOOD s 40.00 
9 BUST QUART 1828 NONE FAIR $ 19.00 
10 HALF EAGLE 1838 D FINE $500.00 
11nly 10 items will be displayed at a t ime. O IND. EAGLE 1913 s VFINE $225.00 
12A. llashing cursor means press C (Continue JEFF NICKEL 1938 D VGOOD $ 1.10 
13ing) or M (Return Menu).List LINC PENNY 1955 DBLDI UNC $450.00 
14nce the file has completed listing, the O PROOF SET 1957 NONE PROOF $ 6.25 
15 HALF CENT 1794 NONE FAIR s 50.00 

TOTAL VALUE OF THE COINS LISTED IN THIS FILE IS $1,971 .15 

Fig. 2. Sample Run 

5,000,000/20,000,000 BYTES 

From Micro Mainframe 

10 MEGABYTE HARD DISK DRIVES, with REMOVABLE Cartridges, For Models I I II I Ill ($5, 995 /$8990) . 

SERIES Ill H. Model Ill with 5,000,000 byte hard disk drive(s) (56.995/$9,095) or add to your Model I/Ill ($3,795). 

SERIES Ill F. Model Ill with a controller board (available separately ) and operating system which allows you to start 
with. or move up to, dual-headed or eight-inch floppys. 

From AT-80 
GLBe - Sl 4Q - Radio Shack General Ledger 1.1 with over 30 added features: including a general ledger. classified bal­

ance sheet. check register and options to use an "automatic" account number or re-do an entry or document. 


ARBe - S19Q - Radio Shack Accounts Receivable 1.2 with automatic posting of standard monthly amounts . 


Gl /MI - $49 - Convert your General Ledger 1.1 to GL80. Typical user comment: 'Takes half as much time." 


AR/Ml - S4Q - Convert your Accounts Receivable 1.2 to AR80. Typical user comment: "Saves hours. " 


G.l / Ml and AR/Ml require proof of purchase of the original programs. or. send a disk copy of the original programs for 
conversion at no additional charge. Documentation (apply to purchase) - SS 00 each. 

FTDEMOSO - $12 - Displays and Executes the NEWOOS/80 Appendix A programs/keyboard entries . Requires 32K. 

NEWDOS/80 - $135 LOOS - $135 EPSON MX-70/ 80/FT - $Call FRICTION KIT - $4Q 

AT-80 3827 Dismount Dallas, Texas 75211 (214) 339-0498 .... ••5 
..- S11e lisr ol Advertisers on page 418 80Microcomputing, December 1981 • 135 



"A file of 175 items 

takes about 15 minutes to save." 

15 minutes to save. 

During the menu display, press E. Enter 
the ID code of the desired file. Next, 
prepare the recorder and press R. If the file 
wanted and the file found on the tape do 
not match, the file ID found will be 
displayed. 

The time to Input a 175 Item file is also 
15 minutes. 

Opt ion F is used when items are to be 
added to an existing file. 

To add an item with in a file, press W. 
Next, enter where the new item is to be 
added. For example, if you want the new 
item to be number 15, you would input 14. 
The new item will appear after the Item 
number entered. If you enter a number 
larger than the total number of items in the 
file , an error will occur. However, zero may 
be entered since the new Item would 
become item one. After an error, you will be 
given another chance to add the item. 

Only one Item may be added within a f ile 
at any t ime. As the file is being rearranged 
to accommodate a new item, a small arrow 
will move across the screen. {This was 
done to tell if the program got hung-up.) 

Items may be added to the end by choos­
ing opt ion E when in the Add mode unt il 
either the file is full or you close the file. 
The format is the same as creating a file. 

Select menu opt ion G. Enter the item 
number you wish to delete. If you enter 
zero, or a number larger than the total 
number of items in the file, an error will oc­
cur. Re-enter the information. Here again, 
an arrow will travel across the screen. You 
wil l be told when the i tem has been deleted 
and returned to the menu. 

Edit Fiie 

Sometimes it is necessary to edit a file. 
Press menu opt ion H. To edit the file 
codes, press F. Three options will be 
shown-I to edit the ID code, D to edit the 
date and R to change the reference. Make 
your select ion and fo llow the instruct ions 
displayed on the screen. 

When you press I, you will be asked 
which item is to be changed. Again, you 
must not enter zero or a number larger 
than the file. The item will be displayed as 
it appears in the fi le. When prompted, 
enter the corrected item. It will then print 
on the screen. 

Should you decide to search the file, 
press I when the menu is displayed. You 
will be given a choice of conducting a 
search by any of the fields. The program 
al lows only an exact match. 
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Strings 

IS INKEYS Input 
JS File ID Code 
KS File Date 
LS Fiie Reference 
NS Input File ID 
YS PRINTUSING Formal 
ZS PRINTUSING Formal 
ASS COIN Search 
css MINT Search 
DSS GRADE Search 

COINS 

Vari ables 


Double Precision Variables 

B# File Value 

Dimensioned Arrays 

B Coln Date 
AE Coln Value 
AS Coln Description 
CS Coln Mint 
DS Coin Grade 
MS DATA Storage 

In teger Vari ables 

A Number of File Entries 
C Cursor Character Position 
D Display Information Loop 
F Item Number 
G Item Number In Search Routine 
H Add/Delete Item Number 

Number of items to be merged 
Number of Items in memory 

L Line Count for Screen Display 
M Input Error Flag 
N Page Number for Hardcopy 
P Pointer Change Loop 
0 Printer List Flag 
R Time needed to Re·arrange Memory 
S Screen Location for PRINT@ 
T Time Delay Loop 
U Screen Display 
BS DATE Search 
ES VALUE Search 

A 1-A2 Computes String Length and LSB 
C1 -C2 & MSB of string value starting 
D1-D2 address for Coin Description, 

Coln Date and Coln Grade 

Bt-82 Computes LSB & MSB of address 
for Coln Date 

E1-E2 Compu tes LSB, Next MSB, MSB, 
and Exponent address for Coln 
Value 

Table 1. 

Program Listing 

l REM * VER. l DATED 7/9/80 BY ROBERT JAMES LLOYD * 
2 CLEAR 40 50:PDKE16 424,66: POKE16425,0:DEFINTA-D,F-Z:DIMA$(178),B(l7 

8) ,C$ (178) ,D$(178 ) ,E(l78) ,M$(27) : S:330:A=l78:Z$:"$1 ,lll,lll.I 
l" : Y$: " $1 , lll . ll" : FORD=lT026 : READM$(D) :NEXTD 

OATA <A> CREATE FILE , <B> SCREEN LIST FILE, <C> PRINTER LIST FIL 
E, <D> RECORD FILE , <E> INPUT FILE, <F > ADO ITEMS, <G> DELETE 

ITEM, <11> EDIT FILE , <I> SEARCH FILE , <J > MERGE 2 FILES , <K> 
ENO PROGRAM , 183 , 145 , 32 , 183,187,32,187 ,1 83 , 32 , 151 , 16 4,149, 160 

,186, l 

Program continues 



Combine accurate flight characteristics with the best in animation graphics 
and you'll have SubLOGIC's 

T80·FS1 Flight Simulator 

fortheTRS·SO 

Program contmued 

31 
4 L=l0 : 8 1=0:N=l:H=0: Q= 0: CLS:PRlNTTAB(24 ) "";:fOR D=l2T026:PRI TCHRS{ 


VAL{MS(D ))) ;:NEXTD: PRINT :PRlNT:PRINTTAB(5J " COMPUTER OPERATED 

INVENTORY fOR NU MI SMATISTS AND SUCH" : PRINTSTRING$162 ,140 ) : PRJ 

NTSTRINGS(JS , 138);" • • • • M E N U • • • • "; 


PRINTSTR!NG$( 15, 133) :PRI TSTRING${62,131 ) :FORD =lTOS: PRI NTTAB ( ll) 
MS ( D) ; TAB ( 35) MS (D~ 5) : NEXTD: PRI lTTAB ( 2 2 I MS 1111 : PRl NT @854 , "SELE 
CT OPTION "; : GOSUB1 14 

6 IfASC(I S )=650RASC(!S)=690RASC(IS)=75CLSELSE!fASC(IS) <650RASC(I$) 
>75GOSU8lll: GOT0 6ELSEGOSUB88 


7 CLS : ON ASC (IS) - 6 4GOT08 , 16,29,32,33,36,5l,60,7l,84,87 

8 !FAS(l) <> "" GOT0 107 

9 J$="" : PRINT"! PUT fILE ID CODE---UP 1'0 6 ALPHA/ NUM ERIC CH ARACTER 


S .. .. ":INPUT " ( DO NOT USE COMMAS)";JS:GOSUB9l : !fM=lM=0:CLS:GOT 
09 

10 KS ="":PRINT : PRlNT"!NPUT fILE DATE (DO NOT USE COMMAS)" : JNPUT " ( N 

OT MORE T~IAN 12 ALPHA/ NUMERIC CHARACTERS ) "; KS:GOSU89l : IFM=lM= 

0 : CLS :GOT010 


11 LS= "": PRINT : PRINT " INPUT REfE:RENCE USE D TO ": PRINT"DETERMINE COIN 
GRADE AD VALU ": PRlNT"(NOT MORE THAN 25 ALPHA/NUMERIC CHARA 

CTERS ) ":PRINT"(NO COHMAS .. .. ) ":PRI T : PRINT " lF THERE IS NO REF 
ERE CE , PRESS ENTER ": ltlPUTL$:GOSUB91: IFM=lM"0:CLS : GOTOll 

12 FORF=1T017 6:CLS : IFF =l76GOT099 

13 GOSUBll2 :IFM=lM=0:GOT013 

14 IFA$(F)= " CLOSE "A=F : GOT04 

15 NE XTF 

16 IFQ=1GOT017ELSEPRINTTA8(20)"COIN INVENTORY LISTING ": PRJNT"DATE : 


" ; K$;TAB(25);"REF ERENCE : "; LS:PRINT"ID CODE : ";JS;TA8(25)"FI 
LE CONTAINS "; A-1;" ITEl1S": GOSUB102:GOT018 

17 LPRINTTA8 (29 ) " COIN INVENTORY LISTING ": LPRINTSTRINGS(3 , 10):LPRIN 

TTAB (l 0 ) " DATE: ";K S : LPRINTTAB(l0)"REfERENCE: ";LS:LPRI NTTAB (l 

0 ) " ID CODE: ";JS:LP RINTTA0(10 ) "FILE CONTAINS ";A-l;"ITEMS":LPR 

INTSTRI NG$(3 , 10 ) : GOSU8l 02 


18 FORP=lTOA-l : GOSUB1 04:Bl =B l+VAL(STRS(E(f))) : U=A-l : IFQ=0GOT021ELS 

EPRINT@l2 8,"ITEM t "; F;" I S BEING PRINTED":IFPE K( l642 5l <> 60GO 

T02 4 


19 LPRINTCHRS( ll ) : N=N+l:LPRINTTAB(S ) "FI LE TD: "; J$ ;TAB(23)"DATE: " 
;K$: LPRlNTTA8(60)"PAGE : ";N: LPRINT 


20 IFF=A- 1GOT023 ELSEGOSU0 102: GOT024 

21 IFF=A-1GOT025 


Program contmues 

HOW LOW 
can we co? 


8 Premium 
16K Dynamic RAMs: 

$19.95! 

These top quality , high speed , low power 

RAMs expand memory in TRS-80 " 1/11/11 1 
and Col0< Computers , Heath H89, Apple, 
newer PETs. etc . Backed by one year limited 
warranty. Add $3 f0< two d ip shunts and 
conversion instructions f0< TRS-ao· I. 

Why pay more . . . we stock the right parts 
at the right Pflce. 

y... ,,..~ C•I 1e.s il\lfl' ,. . A•lo• •I 11:'<!.SI ~·· ·~P'"lil ., . co11.-,,,. 
,l'h1nOf'(I VJS.l MJl~!t'!Ulrd 6fde-t:!lo ca11141SJ 56-2-0iJili .1• flovr~ 
1...cli.O"' '5-llf'otl •Od•t'5S 10, UPS Ot!'h'"''"' Pnct'-" 'uto1ect IQ c""'"'""e 

(OmpuPro'"' 
BOX 2355. CIAKLA"> AFIPORT. CA 94614 

SubLOG1c·s T80-FS 1 is the smooth, realisti c 
simulator that gives you a real-time, 3-0, 
out-of-the-cockpit view of flight. 

Thanks to fast animation and accurate repre­
sentation of flight , the non-pilot can now learn 
basic flight control , including take-offs and 
landings! And experienced pilots will recog­
nize how thoroughly they can explore the 
aircraft ·s characteristics. 

Once you 've acquired flight proficiency, 
you can engage in the exciting British Ace 
3-0 Aerial Battle Game included in the 
package. Destroy the enemy·s fuel depot 
while evading enemy fighters. 

Computer and aviation experts call the 
T80-FS 1 a marvel of modern technology. 
You 'll simply call it fantastic! 

Special Features: 
• 3 frame-per-second flicker free 

animation 
• Maximum transfer keyboard input 
• Constant feedback cassette loader 

Hardware Requirements: 
•Radio Shack TRS·80. Level 1 or 2 
• 16K memory 
• Nothing else! 

See your dealer or order direct . For 
direcl order . include Sl .25 and specify 
UPS or first class mail . Ill inois residents 
add 5% sales lax. Visa and Mastercard 
accepted. 

@M@LDGIC 
Communications Corp. 
Box V, Savoy, IL 61874 
(217) 359-8482 
Telex: 206995 .,,. 150 
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"... an assembly /anguage routine 
would be ideal, but I have 
a limited knowledge of the low-order language." 

Program continued 

22 IrU - L<0GOT02 4 
23 IFF/L= l GOSU B27 : CLS:GOSUB 10 2 
24 NEXTF:IFQ=lGOT026 
25 PRINT : PRINT" TOTAL VALUE OF THE " :PRINT "COINS LISTED IN THIS FILE 

IS "; : PRINTUSINGZ$ ;8t : GOT06 9 
26 LPRINT:LPRINTTA8(7) " TOTAL VALUE OF THE" : LPRINTTAB(7)"COI NS LIST 

ED Hl THIS FILE IS "; : LPRINTUSINGZS;Bl:LPRINTCHR$( ll ) : GOT0 4 
27 PRINT" PRESS C TO CONTINUE LISTING--PRESS M TO RETURN TO MENU •; 

: GOSUB11 4 
28 l FASC (IS) =67L=L+10: RETUR~IELSEI FASC (I$) =77GOT0 4ELSEGOSUB11 l :GOTO 

28 
29 PRINT"PREPAR E PRINTER":PRINT:PRINT"WHEN READY, PRESS P " ; : GOSUB 

114 
30 IFASC(IS)=80CLSELSEGOSUBlll: GOT030 
31 IFPEEK(l4312) <> 63PRINT " THE PRINTER IS NOT READY":GOT0100ELSELPR 

INTSTRINGS(3 , 10) :Q=l:GOT016 
32 GOSUB109:CLS:PRHIT"FILE IO , DATE AND REFERENCE ARE BEING SAVED" 

: PRI lTl-l , A,JS,KS , LS:CLS : FORF=lTOA-l:PRINT@l28 , "ITEM l";F;" I 
S BEING SAVED":PRINTl - 1 , AS(F) ,B(F) , CS(F) , D$(F) ,E(F) : NEXTF : GOT 
0 4 

J3 IFLE tl (AS(l)) >0GOT0107ELSECLS : PRINT"ENTER IDENTIFICATION CODE" : I 
NPUT"OF DESIRED FILE";NS : GOSUBl0l:IFM=lM=0:GOT033 

34 CLS:GOSUB109:CLS:PRINT"FILE ID, DATE AND REFERENCE ARE BEING IN 
PUTTED" : INPUTt-1 , A, JS , KS, LS : CLS: IFJS <> NSPR!NT"F ILE ' ";NS ;" ' N 
OT LOCATED •• • FILE '";JS ; "' FOUND":GOT069 

35 FORF=lTOA- l : PRINT@l28 , "ITEM t";F ; " IS BEING INPUTTED":INPUTl-1 , 
AS(F) ,B(F) , CS(F) ,D$(F) , E(F) : NEXTF:GOT04 

36 IFA=l76GOT099 
37 PRINT"DO YOU WISH TO:":PRINT:PRINT" <W> ADD ONE ITEM WITHIN THE 

FILE" : PRINT" <E> ADD ITEMS AT END OF THE FILE":PRINT:GOSUBll 
3 

38 IFASC(IS)=69CLSELSEIFASC(IS)=87CLS:GOT043ELSEGOSUBlll:GOT038 
39 FORF=AT0176:CLS: IFF=l76A=F:GOT099 
40 GOSUB112:IFM=lM=0:GOT040 
41 IFAS(Fl="CLOSE"A=F:GOT04 
42 NEXTF 
43 INPUT"Af"TER WHICH ITEM DO YOU I/ANT TO ADD IT";H:GOSU896:GOSUB10 

6 
44 FORF=ATOH+ l STEP-1: PR! NT@S , CllRS (94) : FORP=2T00STE:P-l: Al=PEEK (VARP 

TR(A$(F))+Pl :A2=PEEK(VARPTR(A$(F+l))+P) :Cl=PEEK(VARPTR(C$(F)) 
+Pl :C2=PEEK(VARPTR(C$(F+l))+Pl :Dl=PEEK(VARPTR(DS(F))+P) : D2=PE 
EK(VARPTR(CS(F+l))+P) 

45 POKE(VARPTR(D$(F))+P) , D2 : POKE(VARPTR(D$(F+l))+P) , Dl:POKE(VARPTR 
(C$(F) l+P) ,C2 : POKE(VARP'l'R (C$(F+l)) +P) ,Cl : POKE(VARPTR(A$(F)) +P 
l , A2:POKE(VARP'l'R(A$(f"+lll+P) , Al:NEXTP 

46 FORP=lT00STEP - l : Bl=PEEK(VARPTR(B(F)l+P) :B2=PEEK(VARPTR(B(F+l))+ 
Pl :POKE(VARP'l'R(B(F)l+P) , B2:POKE(VARPTR(B(F+l))+P),Bl : NEXTP 

47 FORP•3T00STEP-l:El•PEEK(VARPTR(E(F))+Pl :E2•PEEK(VARPTR(E(F+l)l+ 
P) : POKE (VARPTR ( E (Fl l +P), E2 : POKE (VARPTR ( E (F+l)) +P), El: NEXTP: PR 
INT@S , CHR$(32):S=S+l:IFS=341S=l30 

48 NEXTF 
49 P=ll+l :GOSUB112 : IFM=lM=0:GOT049 
50 A=A+l:IFA=l76GOT099ELSEGOT0100 
51 INPUT "WHICH ITEM IS TO BE DELETED";ll:GOSUB96 : Jf'H=OM=l:GOSUB9 4 :M 

=0 : CLS:GOT051 
52 GOSUB 106 
53 f'ORf'=llTOA: PRINT@S , Cll R$ ( 94 ): FORP=0T02 : Al=PEEK (VARPTR (AS (F)) +Pl: A 

2=PEE K(VARPTR(AS(F+l))+P) : Cl=PEEK(VARPTR(CS(F))+P) : C2=PEEK(VA 
RPTR(CS(F+l))+P l : Dl=PEEK(VARPTR(DS(F))+Pl : D2=PEEK(VARPTR(DS(F 
+l)) +Pl 

54 POKE( VARPTR(DS( F))+P) , D2:POKE(VARPTR(D$(F+l))+P) ,Dl:POKE(VARPTR 
(C $ (F))+P) ,C2 : POKE( VAR PTR(C$(F+lll+P) , Cl : POKE(VARPTR(A$(F))+P 
l , A2 :POKE(VARPTR (A$ (F+l))+P) ,Al : NEXTP 

55 FORP=0TO l :Bl=PEEK(VARPTR (B(F))+P) : B2=PEEK(VARPTR(8(F+l))+P) :POK 
E(VARPTR(B(F))+P) ,B 2 : POKE( VARPTR(B(F+l ) )+P) ,Bl : NE XTP 

56 FORP= 0T03 : El=PEEK(VAR PTR(E(F))+P) :E2=PEEK(VARPTR (E(F+l))+P) :POK 
E(VARPTR(E (F)l +P) , E2 :POK E( VAR PTR(E(F+l ))+P),El : NEXTP:PRINT@S, 
CHR$( 32 l: S=S+l:I FS=3 41S=33 0 

57 NEXTF 
58 A= A- l:PRINT : PRINT"ITEH 1° ; 11; " HAS BEEN DELETEO." : IFA<2A$( 1 )• "": 

J $=" ":K $= "": L$="" : A=l 51 
59 GOT0100 
60 CLS:PRINT"DO YOU l"IISll TO EDIT: ": PRINT : PRINT " <F> FILE ID , DATE, 

OR REFERENCE " :PRI NT" <l> ACTUAL ITEM INfORMATION " :PRINT:GOSU 
Bll 3 

61 IFASC( IS )=7 0CLSE LSEIFASC( I $l=73GOT067ELSEGOSU8lll:GOT061 
6 2 CLS:PRINT "WllAT IS TO BE CHANGED :": PRINT : PRINT" <I> FILE ID " :PR 

I NT"< D> FI LE DAT E":PRINT"<R> FILE REFERENCE ": PRINT : GOSUB 11 3 
63 lfASC( IS )=7 3CLSELSEi fASC( IS )=68GOT065ELSElfASC(lS)•82GOT066ELSE 

GOSU Blll : GOT06 3 Program continues 

Select the appropriate field by pressing 
A, B, C, D or E. Enter what you are trying to 
locate. The program will search the file 
and display those items that match your 
request. Note a value search will list all 
Items equal to or less than the amount 
entered. If you entered $10, all coins hav· 
Ing a value of $10 or Jess will be displayed. 

Once the search has been completed, 
you may return to the menu by pressing M. 

Option J allows two Illes to become one, 
as long as the total number of items does 
not exceed 175. A 11\e must be in memory 
to use the merge feature. When prompted, 
enter the number of Items in the file to be 
merged. Next, set up the recorder and 
press R. 

As each Item Is merged, its number will 
be displayed. Upon completion, the menu 
wil l be returned. List everything in the 
merged file on the screen and check it. 

Not ice the file ID code Is now MERGE, 
and the date and reference are blank. You 
may use the Edit option to label the new 
file created by MERGE with an 10 code, 
date and reference. 

When you wish to ex it the program, 
simply press K during the menu display. 
Write the File ID Code and date on the 
cassette for future use. The code is 
necessary when trying to load a flle. 

The Program 

Memory requirements for COINS are ap­
proximately 8.5K for program storage and 
14.5K for execution. 

Due to large memory requ irements, 
COINS was written with only one REM 
statement, and all li ne numbers are in­
cremented by one. 

Beware of increasing the program size 
beyond Its present length. There Is little 
memory left while th is program is ex· 
ecut lng. If you wish to change it, I recom· 
mend changing arrays A$, B, C$, D$ and E 
to 153, and all 176's to 151. 

The areas I consider the heart of the pro· 
gram are I Ines 44- 48 and lines 53-57 . These 
sections use a neglected feature of Basic­
VARPTR. (See Level II Reference Manual for 
a description.) 

What happens Is the address value of 
each item is computed and one added or 
subtracted from It. This eliminates the 
need for the computer to periodically per­
form memory management, when the com· 
puter seems to " hang". Nothing is wrong 
with that since new strings are not created 
to make room in the Ille during an add/ 
delete option. 
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10 MEGABYTES and MORE for the TRS-80* Model II ~ 
I 

~ plus SHARED ACCESS to HARD DISK DRIVE ~ 
.. a. 
:; E 
E" Hard/Soll Disk System (HSDS) Soltware allows access as single drive. You can have that 10 Megabyte continuous file· that 50,000 name maillist or inventory' 8 
8 Or adirectory with 1000 entries! All completely compatib le with TRSDOS 2.0 BASIC . You can mix floppy and hard disk drives. Includes special utilities including tu 
i;; HPURGE, DCS Directory Cata log System, HZAP Hard Disk Superzap , and many special formatting options. Three to eight times faster than floppy! RACET qualify ~ 
(.) a: 
~ HARO DISK DRIVE & CONTROLLER $5995. Second User $595. HSDS Soltware S4DD. (Note: HSDS now also available for CORVUS drives!!) ~ 
~ KFS-80 (1·drive32K Min · Mod II 64K) Mod I and Ill S10D, Mod II $175 ~ 
w Assembly language ISAM 1acility! Interfaces with BASIC . Very fast access to records in large fi les. Access/Insert times 1·4 seconds. ::;
§ B·Tree directory slructure eliminates record search . No lile reorganizalion required . Sector buflering reduces media and drive wear while increasine performance. 5 
~ ~J~n~a~n~~~~~~~ ~~~~~Yb~~~i;~c~~1~f:~ ~~': i~~1~~~~e i~fe1~~r~~0~:j,1rceaW~~~ ;;gg~~~~~r~0~s~v~r~~e0i~ ~~;leb~:~~~~ ~~~; ~~!~~~~~~~~s0f~ig~lica~i~~rseo~~~~~~e ~ 
~ MAILLIST (1-drlve 32K Min· Mod II 64K) Mod I and Ill $75 , Mod II $150 "' 
£ This ISAM-based mail/isl minimizes disk access limes. Four keys - no separate sorting . Supports 9·digit zip code and 3·digit state code. Up to 30 attributes. l 
\ Mask and query selecrion. Record access/update time 1·4 seconds!! tr 
~ DISCAT (32K 1-drive Min) Mod I and Ill $5D g 
o This comprehensive Diskette Cataloguing/Indexing ulility allows the user to keep track al thousands of programs in a calegorized library. Machine language program :;; 
;'.: works with all TRSDOS and NEWDDS versions. Files include program names and extensions, program length, diskelle numbers, front and back. and diskette ~ 
~ tree space . RS232 drivers and olher features. c:: 
~ LPSPOOL (32K 1·drive Min) Mod I $75 ., 
I lPSPOOL - Add multi-tasking to permit concurrent printing while running your appl ication program. The spooler and despooler obtain print jobs 1rom queues ~ 
; maintained by the system as print files are generated. LPSPOOL supports both parallel and serial printers. a. 

:%_ BASIC LINK FACILITY 'BLINK' (Mod I Min 32K 1-disk) Mod I S25 ; Mod II S5D; Mod Ill $30 § 
g Link lrom one BASIC program to anolher saving all variables! The new program can be smaller or larger lhan the original program in memory. The chained program :;; 
~ may either replace !he original program, or can be merged by stalement number. The slalement number where !he chained program execution is lo begin may ~ 
u be specified' a: 
~ INFINITE BASIC (Mod I & Mod Ill Tape or Disk) Mod I $50; Mod Ill S6D l 
I Extends Level II BASIC with complete MATRIX funclions and 50 more string functions . Includes RACET machine language so1"tsl Sort 1000 elements in 9 seconds!! w 

:1J Select only functions you want lo optimize memory usage . §
§ INFINITE BUSINESS (Requires lnfinile BASIC) Mod I & Ill $30 § 
~ Complete printer pagination controls - auto headers. footers. page numbers . Packed decimal arithmetic - 127 digit accuracy +, - , •, I . Binary search of tu g sorted and unsorted acra~s . Hash codes . ~ 
u COMPROC (Mod I & Mod Ill - Disk only) Mod I $20; Mod Ill $30 a: 
£ Command Processor . Aulo your disk to perform any sequence of instructions Iha! you can give from the keyboard . DIR. FREE. pause. wait for user input. BASIC, ~ l No. ol FILES and MEM SIZE , RUN program, respond to input statements. BREAK. return to DOS. etc. Includes lowercase driver software. debounce and screenprinl! tr 
Ir GSF {Mod I & 111 Tape or Disk· Specify Memory Size) Mod I $25; Mod II $50; Mod Ill S30 g 

Generalized Subroutine Facilities . The STANDARD against which all other sorts are compared ! And then compare prices! Machine language - fast and powerful! tu 
tn Multi·key multi-variable and multi-key character string . Zero and move arrays . Mod II includes USA PEEKS and POKES . Includes sample programs. u 
~ DSM (Mod I Min 32K 2·drive system. Mod II 64K 1·drive. Mod Il l Min 32K 1·drive) Mod I $75 : Mod II $150 ; Mod Ill $90 £ 
~ Disk Sort/Merge lor RANDOM files . All machine language stand·alone package lor saning speed. Establish sort specification in simple BASIC command File. 
1 Execule from DOS . Only operator action lo sort is to change diskettes when requested! Handles multiple diskelle files! Super fast sort times - improved disk 110 ., 
: limes make this !he fastest Disk Sort/Merge available on the TRS. ~ 
g_ UTILITY PACKAGE (Mod II 64K) S15D E 
g Important enhancements to the Mod II. The file recovery capabilities alone will pay Jar the package in even one application! Fully documented In 124 page manual! 8 
" XHIT, XGAT, XCOPY and SUPERZAP are used to reconslruct or recover dala from bad diskettes! XCOPY provides multi-file copies. 'wild·card ' mask select, t:; 

0 

~ ~~;g~~~ .s6~~r b~fi~~ ~~~s~1~~~t~i;t~i~:~io~i~~~~oz~~a~:~~1~ ~~;~~~:~ci~~~~esT~~1;e~~0;1~; ~ri~rs~1~~ i~~~~~~ngytr;i~t-~a:do~b1~1~u~:~~s~1~:c~~~:.cg~~~i~htii~~ ~ 
~ ID with DISKID. XCREATE preallocates files and sets ' LOF ' lo end to speed disk accesses. DEBUG II adds single step. trace . subroutine calling, program looping, ~ 
tn dynamic disassembly and more!! w 
~ BASIC CROSS REFERENCE UTILITY {Mod II 64K) S5D §
2 SEEK and FIND funclions for Variables. Line Numbers . Strings, Keywords. 'Al l' options available for line numbers and variables. Load from BASIC - Cali with § 
::> 'CTRL 'R. Oulpul to screen or printer! ti 
tu DEVELOPMENT PACKAGE (Mod II 64K) $125 u 
~ Includes RACET machine language SUPERZAP, Apparat Disassembler. and Model II interface to the Microsoft 'Editor Assembler Plus ' software package including ~ 
a: uploading services and patches tor Disk 110. Purchase price includes complete copy ol Editor Assembler + and documentation for Mod I. Assemble directly I 
~ into memory, MACRO lacilily, save all or portions of source to disk . dynamic debug facility (ZBUG). extended edilor commands. ~ 
g DEALER inquiries invited. System Houses - check for special pricing on hard drives and software . g 
~ CIRCLE READER REOUEST FOR FREE 24-PAGE CAfAlOG CHECK , VISA, MI C, c 0.0 ' PURCHASE OROER E:.. RACET COMPUTES ...::3 ~ 41~ ·rns-eo 1s A TRADEMARK OF TANOY CORPORA noN TELEPHONE ORDERS ACCEPTED 11141 997.4950 E '-3 ,.... a: 
a: 1330 N. BLASSELL. SUITE M, ORANGE, CA 92667 I 
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Program continued 

64 CLS: INPUT"ENTER 
SEPRINT"FILE 

65 CLS: INPUT"!:NTER 
INT"FILE DATE 

66 CLS : I NPUT"ENTER 
LSEPRINT"FILE 

67 CLS :JNPUT"ENTER 

NEW FILE ID CODE ";J $ :GOSUB90: IrM-lM-0:GOT06 4EL 
ID CODE IS NOW ";JS:GOT0100 

NEW FILE DATE" ; K$:GOSUB90 : IFM- 1M-0:GOT065ELSEPR 
IS NOW ";1<$:GOT0100 
NEW rILE REFERE !CE"; LS :GOSUB90: lFll-lH-0 : GOT066E 
REFERENCE IS NOW ";LS:GOT010 0 
ITEM NUMBER TO BE ED!TTED" ;F:H:F:GOSUB96:PRI NT: 

PRINT"ITEM t";H;" APPEARS IN FlLE: AS FOLLOWS:":PRINT:GOSUB102 
:GOSUBl04:FORT-lTOl000:NEXTT:CLS 

68 GOSUBll2 : IFtE:- l!E-O:GOT068ELSEPRINT:PRltlT "TH E ITEM ~W APPEARS 
AS FOLLONS: ":PRI tT:GOSUB102:GOSUBl04 

69 PR!NT:PRJ:\T"PRESS M TO RETURN TO MENU ";:GOSUBll 4 
70 !FASC(I$) f> 77GOSUBlll:GOT070ELSE4 
71 ASS-"ZZZ":BS--l:CSS-"YYY":DS$-"XXX":ES--l:CLS:PRINT"SEARCHES MA 

V BE COIDUCTED BY ANY flELD---':PRl NT:PRlNT'WHICH FIELD DO YO 
U ~IISH TO CONDUCT TflE SEARCH BY":PRINT:PRINT " <A> COIN <B> DA 
TE <C> HI T <D> GRADE <E> VAL UE" :PRINT:GOSUB113 

72 IFASC(IS) <650RASC(l$) >69GOSUBlll : GOT072ELSECLS:ONASC(I$ ) -64GOTO 
74, 74, 74, 74, 73 

73 PRINT"DURJNG A SEARCH BY TllE ' VALUE' FIELD, ANY ITEM WORTH":PRI 
NT "TllE AMOUNT INPUTTED OR LESS WILL BE DISPLAYED. " :INPUT " ENTE 
R THE AMOUNT TO BE SEARCHED FOR"; ES : GOT079 

74 PRINT "lil!AT DO YOU WISH TO SEARCH FOR " ;:ONASC(I$) - 64GOT075 , 76 , 7 
7 '78 

75 INPUTASS : GOT079 

76 INPUTBS : GOT079 

77 INPUTCSS : GOT079 

7 8 INPUTDSS 

79 PRINT : PRINT " SEf\RCHlNG FILE .•... " :GOSUB1 0l : GOSUB 1 0l : FORF~ l TOA-l: 

IFAS$= A$( )ORBS-B(F)ORCS$-C$(F)ORDS$=D$(F)ORES- >E (P)CLS:GOSUB 
1C2ELSENEXTF : GOT08 1 

SC FORG-FTOA-l : JFASS-A$(G)ORBS-B(G)ORCSS-CS(G)ORDS$-DS(G)ORES- >E(G 
)F=G : GOSUB 104: NE XTG : GOT08 2 : ELSENEXTG : GOT082 

8 1 PRINT : PRl NT" A MATCH CANNOT BE FOUND " 
82 PR!NT : PRINT " PRESS S TO CONDUCT ANOTHER SEf\RCH--PRESS M TO RETUR 

N TO MENU ";: GOSUBll 4 
83 IFASC(I$)-83GOT07 1 ELSEIFASC(J$)=77GOT04ELSEGOSUBl l l: GOT077 
&4 GOSU B8 8 : PRINT " CAUTION : HHEN MERGING f"ILES , Tll E TOTAL NU MBER OF 

ITEMS MUST ": PR I NT "NOT EXCEED 175 . " : PRINT: J NPUT "HOW MANY ITEM 
S AR E I N THE F IL E TO BE MERGED "; I : J= A:IFJ+I - 1 >176PRINT :PRINT" 
TOO MA NY I TEMS- --MERGE CAtlNOT BE DONE " : GOT01 00 

85 CLS :GOSUB109: CLS: PR INT" CHECKI NG TllE LENGTH OF INPUTTED FILE.... 
": INPUT l - l,A, J$ ,K S , L$:JFJ+A- 1 >17 6 PRINT"TOO MANY ITEMS .... " : GO 
SU Bl 0l: GOSUB1 0 l : GOSUB10 l :GOT04 ELSECLS:FORG=JTOJ+A-2:PRINT@320 
," ITEM l"; G;" I S BEI NG INPU TTE D" 

8 6 INPUTl-1,AS (G) , B(G) , CS(G) , D$(G) , E(G) : NEXTG:J$- "MERGE ":K $= " " : LS­
"":PRINT: PRINT "M ERGE COMPLETE " :A=A+J - l:GOT01 00 

87 PRINT " IF A FILE WAS CREATED , BE . SURE TO PROPERLY MARK THE CASSE 
TTE ": PRINT "W ITH TllE CORR ECT FILE ID CODE AND DATE FOR FUTURE 
RE FERENCE .": PRINTSTRJNG$(10 , )0) : END 

88 IFAS ( l ) = " "ORA < 2CLSELSERETURN 
89 FORD- 1T05 : PRINT@ 400," YOU DO NOT HAVE A FILE I MEMORY":GOSUB1 01 

: PR I NT@ 40 0 , STR I NG$(32 , 32) : GOSUB 10l:NEXTD : GOT0 4 
90 I FL EN( A$( F))>llORB(F) >99 9 90RLEN(C$(F)) >50RLEN(D$(F)) >60RE(Fl >99 

99.99 IE-l :A$(Fl= "": B(F)-0 : C$(F)= "": D$(F)= " " : E(F)= 0: GOT09 4 
91 IFL EN(J S )<lORL EN(J$)>6M =l: JS-"":GOT094 
92 IFLEN( K$ )> 12 K$- "": M-lELSEIFLEN(L$) >25L$-"":M-l:GOT094ELSERETURN 
9 3 IFLEtl( N$)<10RLEN(N$)>6N$="":M-l 
94 IFM=l C=( 256* (PEEK(l641 7) -6 0)+PEE l< (l6416)-2)+66ELSERETURN 
9 5 FORD=lTOS : PRINT@CC , "lNPUT ERROR ... .• RE-ENTER " :GQSUB10 l: PRINT@C , 

STR I NG$(2 4, 32) : GOSUB 10l:NEXTD:RETURN 
96 I FA <5 1 R=ll 0 ELSEIF A<l0 1R= l 65ELSER-210 
97 IFH> A-lFORD-l TOS : PRINT@400," THERE AREN ' T " ;H; " ITEMS IN THIS F I 

LE " ELSERETURN 
98 GOSU B1 0l: PRINT@ 4 00, STRING$(50 , 32) : GOSUB10l : N£XTD :H=0 : GOT0 4 
99 FORD-1TOS:PRI NT @40 8 ," THIS FILE IS FULL":GOSUB1 0 l:PRIN~@ 408, STRI 

NG$(17, 3 2 ) : GOSU B1 0l:NEXTD : GOT0 4 
100 FORT-1T0500 : NEXTT:GOT0 4 
101 FORT~ l TO l 00:NEXTT : RETURN 

102 1FQ=0PRINT " ITEM I " ; TAB(l3) " COIN " ; TAB(25) "DATE "; TAB(35) 'M INT' ; T 
AB( 4 5)"GRADE "; TAB(56)"VALUE " :RETURN 

103 IFQ- 1 LPRINTTAB(7) " ITEM l" ; TAB(20) " COIN " ;TAB(32) " DATE " ;'fAB( 42) " 
Ml NT"; TAB ( 52) "GRADE " ;TAB (63) " VALUE" : RETURN 

104 1FQ-0PRINTF ; TAB(l0)A$(F) ; TAB(2 4 )B(F) ;TAB(35)C$(F) ;TAB( 45)D$(f) 
; TAB ( 5 4 );: PR! NTUS INGYS ; E ( f) : RETURN 

105 IFQ-lLPRI TTAB(9)F;TAB(l7)A$(F) ; TAB(3l)B(F);TAB( 42)C$(F) ; TAB(5 
2)D$(F) ;TAB(6l) ; :LPRINTUSINGY$ ; E(F) : RETURN 

106 CLS : PRINT " JUST A MOMENT PLEASE .•. • " :PRINT:PRlNT"MEMORY IS BEIN 
G RE-ARRANGED":PRlNT @l 92,"IT COULD TAKE UP TO " :PRINT@216," SEC 
ONDS .": FORD=lT04: PRINT@2ll,R:GOSUB10l:PRINT@211 , " ": GOSUBl 
0l:NEXTD:PRl T@2ll,R:R=0:RETURN 

107 PRlNT"THERE IS A FILE ALREADY IN MEMORY":PRlNT:PRINT" <D> DELE 
TE FILE AND RE-RUN PROGRAM": PRINT" <M> RETURN TO MENU": PRINT: 
GOSUBll 3 

108 IFASC(I$)=66GOT02ELSEIFASC(!$)-77GOT04ELSEGOSUBlll:GOT0108 
109 PRTNT"PREPARE RECORDER" : PRINT:PRINT"WHEN RE/\DY, PRESS R "; : GOS 

UB114 
110 IFASC(ISl-82RETURNELSEGOSUBlll:GOT0110 
111 C=256 * (PEEK(l6417)-60)+PEEK(l6416)-2 : GOT0115 
112 CLS:PRlNT"(lTEM l";F;") ENTER COIN, DATE , MINT, GRADE , VALUE" 

: INPUTAS(F) ,B(F) ,C$(F) ,D$(F) , E(F) : GOSUB90 : RETURN 
113 PRINT"SELECT OPTION " : 
114 C-256*(PEEK(l6417)-60)+PEEG(l6 416) 
115 PRJNT@C,STRING$(2 , 14 3) ; : GOSUB10 l :I$•1Nl<EYS : IFIS= "" PRINT@C ," 

; : GOSUBlOl : GOTOl l S 
116 PRINT@C , " " ; 1$;:FORT-lT050 : N£XTT:JFASC(l$) <65GOT0115ELSERETURN 

Execu t ion time to add or delete an Item 
in the first version of this program is abou t 
30 minutes, vs. 3 minutes us ing VARPTR. 
There may be laster ways to rearrange a 
f ile and more than likely, an assembly 
language rout ine wou ld be ideal , but I have 
a limited knowledge of the low-order 
languages. 

Bugs 

I have tried to make COINS as bug-free 
as possible. That Is not to say there aren't 
any. If you should encounter any prob­
lems, go back and check the listing. I used 
a line Printer Ill to produce mine, and it 
slashes all zeros. My golden ru le is to dou· 
ble check everything and then do it again. 

After spend ing several hours con· 
solidatlng your collection and keying It In, 
you are ready to save It on cassette. Sud­
denly, you accidently press Break. Simply 
type GOT04 and your file will still be intact. 
This may be done any time a problem 
arises, but, if you type RUN, you will lose 
the file. 

I find it tedious sitting at the keyboard 
for several hours. Frequent breaks seem to 
alleviate this. Therefore, I create many 
small files, say 25 to 50 items long and 
then later, using the merge funct ion , make 
several large files of 175 items each. 

Sometimes when saving a flle on tape , I 
forget to mark the cassette with the File ID 
code. The answer ls simply to execute the 
input file funct ion. When asked to enter 
the ID code, just press Enter. Once the ID 
code of the recorded file is read, an error 
message w ill be displayed giving the 
proper fi le ID. 

My last caution concerns the cassette 
tape. Due to the questionable re li ability of 
cassettes , I do not use anything larger 
than a 30-minute tape. One 175-item file 
will fit with a little tape left over. It ls 
preferable that only one f i le be stored on a 
tape. I would rather lose one file than f ive 
or six. 

COINS was written with the amateur col­
lector in mind . If you have a large col lec· 
tion, I suggest changing the tape 1/0 
routines to accommodate a disk. If you en­
counter a problem you cannot remedy, 
send me a letter. 

Since COINS was written, my collect ion 
has been drastically reduced. I still keep 
what's left in a safe and recommend safe 
deposit boxes. An Inventory signif icantly 
reduces the risk of theft , since the collec­
t ion Is not displayed. 

I hope collectors giving COINS a tria l 
run will find it as useful as I have. • 
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MODEL II 

26-4002 
64K 1 Drive 

'3288.00 

26-4160 1 Drive Exp........ $1034 .00 

26-4161 2 Drive Exp ......... 1574 .00 
26-4162 3 Drive Exp ... _..... 2114 .00 

26-4150 Hord Drive - l . - 3994 .00 + 
26-4151 Hord Drive 2...... 3144 .00+ 

26-4530 Scripsil 11 ... _ _ . 265 .00 
26-4512 Profile II. ........... 162.00 

26-4511 Visicolc 11 . - - . 265 .00 
26-4501 Gen Ledger ... .. .. .. 180 .00 

26-4506 Moil List ........ . .... 72 .00 

PRINTERS 

DISCOUNT 
TRS-80® BUY 

DIRECT 

COMPUTER SPECIALISTS 

CALL US... 
SAVE MONEY 
We carry the full line of TRS-80 Computers. All 
other software , furniture , and accessories at dis­
count from catalog price . We stock most items 
to assure you fast del ivery and save you money . 

We Offer The Total Package•• 
- SATISFACTION · Thousands of satisfied 

customers since 1978 

- FAST DELIV!:RY · We ship all in -stock items 

MODEL Ill 

26 -1061 4K I. ... _ . __ $609.00 
26 -1 062 l6K Ill . .. . . _ 849.00 
26-1066 48K Ill 

W 2 Drives . RS232 ..... 2069.00 

COLOR 

with in 24 hours 26-3001 4K . ... ........ $318.00 

CEnTRDnlC:S 

BEST PRICES 
Text Quality Centronics 

26-3002 l 6K Ext. Basic. ... 488.00 
- LARGE INVENTORY · Largest in Southeast U.S.A . 7-'> ­ 3003 32K Ext. Basic . ... 578.00 

- HONESTY · No gimmicks · No worry moil 
order ease 

- TOLL FREE PHONES · Doesn 't cost you a 
penny to coll us 

WE ARE THE BEST! 

Pocket Computer 

26-3010 Color Video... .. 353.00 
26-1206 Recorder......... 54.00 

""<£4Ll.Sh~ 

VIDEO DISK 
Player 
$448. 00 

739-1 Pr inter...... $729.00 

26-3501 1.9K PC.... 

26 -3503 Cossette IF . 
14-812 Recorder. . _ . 

26-3505 M ini Prin ter .. 

.. $188 .00 

... 45 .00 

. - 72.00 

134 .00 

WRITE US FOR A 

FREE CATALOG 
THOUSANDS OF SATISFIED CUSTOMERS 

ALL POCKET ANO COLOR 
COMPUTER SOFTWARE 

SOLO AT DISCOUNT 

1-800-841-0860 Toll Free Order Entry 

No Toxes on Out Of DOWNTOWN PLAZA SHOPPING CENTER 
DEPT. #4 	 A copy of the manufacturer 's war ­State Shipments 

115 C. SECOND AVE . S.W. 	 ranty con be obtained free upon 
specific wr i tten request to theCAIRO , GEORGIA 31728

Immediate Shipment 	 Electronic 's Deportment of our 
Co i ro , Georgia Retail Store.From Stock on Most Items (912) 377-7120 Ga. Phone No. & Export

TRS.80 11 a ,-agltt•rotl trademark of the Tandy Corp. 
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STYLE 


In praise of perjorative prompts. 


Let's Get Rude! 


"I am not stupid, and I am not a bozo," I 
said. And that was that . . . until I got my 
own microprocessor. 

Soon my little computer developed a 
smart-alack screen and would insult and 
hector anyone who dared hit Enter. In time, 
I realized this was bad computer mental 
health and I wiped the mean aspects away 
from numerous programs. I believe that, 
even when the computer challenges, it 
should remain an essentially agreeable 
entity . 

Still, the human bent for deviltry is such 
that it's admittedly fun to have the com­
puter toss a zinger now and then. 

Accordingly , I offer two little programs 
which are total tricks. Each has sufficient 
grace and humor that your victims will be 
willing ones. 

Novel and Tanterlan Takeaway 

Novel is a program in which the com­
puter claims to have concocted a plot 
which the player must guess in a series of 
questions answered by yes , no or maybe. 
In truth, answers are based on a letter 
with in an alphanumeric string produced 
when the player asks a question. The 
player unconsciously makes up his own 
plot. It is neatly played when adapted to 
readout, which you, of course, present to 
your totally charmed victim. 

Tanterian Takeaway is a removal game, 
the concept for which probably originated 
about five minutes after people learned to 

Richard Ramella 
1493 Mountain View Ave. 
Chico, CA 95926 

Ventriloquist Edgar Bergen was the 
soul of good manners, but his wooden 

sidek ick, Charlie McCarthy, was cheerfully 
rude to anyone who came near, including 
long-suffering Mr. Bergen. 

I sensed an analogy between a ventrilo­
quist's dummy and a computer the first time 

I tried out a friend 's microprocessor. He 
wanted me to try a little game he'd man­
aged-a high-low opus which must have 
used all of fifty bytes. 

The screen flashed, " I'm thinking of a 
number one to 10 which you must guess. 
Ready to play?" 

" OK," I typed, and hit Enter. 
The screen replied, " No, stupid. Answer 

yes or no. OK, bozo?" 
I gave my friend a furrow-browed , 

sidelong glance. He shrugged. 
I got up and walked away. " That's a 

nickel more of that than I needed. Care for 
a game of chess?" 

My friend was crestfallen. " But you 
didn 't even try it. " 

100 REM ·NOVEL BY RICHARD RAMELLA• 
110 CLS:CLEAR200 

120 PRINT .. I AM THE DJIN OF THE PRINTED CIRCUIT ... 

130 PRINT'! HAVE JUST CONCOCTED THE PLOT OF A NOVEL." 

140 PRINT ..CAN YOU ASK ME YES OR NO QUESTIONS .. 

150 PRINT" AND FIGURE OUT THE STORY?":PRINT 

160 PRINT:PRINT"DON'T BOTHER WITH QUESTION MARKS.. 

170 PRINT..OR WORRY ABOUT SPELLING. I UNDERSTAND.":PRINT 

180 INPUT"OUESTION";B$ 

190 A$ = MID$(B$,9, 1) 

200 IF(AS = ..A")OR(A$ = " E ..)0R(A$ = " l")0R(A$ = ..O")PRINT ..YES":GOT0 180 

210 IF(A$ = " U ..)0R(A$ = ..L" )OR(AS = ..S" )OR(AS =" T" )PRINT " YES":GOT0180 
220 IF(A$ = " Y")OR(AS =..K')OR(A$ = " M')PRINT ..MAYBE":GOT0180 
230 PRINT ..NO":GOT0180 
240 END 

Program Listing 1 
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count their f ingers. Here, it is dressed as 
science f iction and has a humorous end ­
ing. It doesn't take long to play, and most 

" .. your victims 
will be willing ones." 

players will insist on subsequent runs 
even after the computer tells them it's a 
no-win situat ion . • 

100 REM *TANTERIAN TAKEAWAY* BY RICHARD RAMELLA 
lHI CLS 
120 PRINT "HUMAN RAPSCALL ION I I" 
130 PRINT 
140 PRINT •r 1 VE CAUGHT YOU STEALING THE· 
150 PRINT •100 JEWELS OF PLANET TANTER.• 
160 PRI NT 
170 PRINT •ORDINARILY, THE PENALTY" 
180 PRI NT •rs SEVERE AND TERMINAL ••• • 
190 PRINT 
2H PRINT ·BUT I'M A GAMESMAN." 
21'J PRINT •poR YOUR LIFE AND THE JEWELS• 
220 PRINT "YOU HUST MATCH WITS WITH ME• 
230 PRINT •AT TANTERIAN TAKEAWAY." 
240 PRINT 
250 INPUT "HIT ENTER FOR RULES•7 
260 CLS 
270 PRINT "WE TAKE TURNS MOVING 
280 PRINT "FROM THE BLUE BOX TO 
290 PRINT •THE ONE WHO MOVES THE 
3H PRINT •rs THE WINNER OF LIFE 
31" PRINT 
320 INPUT "HIT ENTER TO 
330 CLS 
340 PRINT •r GO FIRST, 
350 FOR Ncl TO 100 STEP 
360 INPUT ·How MANY ARE 
370 CLS 
380 IF X<l GOTO 420 
390 IF X= <ll GOTO 440 

START• 1 

MOVING l 
11 
YOU MOVING";X 

400 PRINT •THE HUMAN CBEATSl TAKE 10 OR FEWERl• 
410 GOTO 360 
420 PRINT •you MUST MOVE AT LEAST ONE." 
430 GOTO 360 
440 PRINT •youR TOTAL IS AT.1N+x1•BY 
450 PRINT •r MOvE•11l-X7"FOR A TOTAL 
460 PRINT 
470 PRINT 
480 IF N+ll=l00 THEN 500 
490 NEXT N 
500 PRINT • 1 WIN, MY DOOMED FRIEND.• 

TAKING.,x 

OF.7N+l l 


510 GOSUB 680 
520 PRINT 
530 PRINT •AND NOW FOR 
540 PRINT 
550 PRINT •THE GAME IS 
560 PRINT "THIS SHOULD 
570 PRINT •NEVER TRUST 
580 GOSUB 680 
590 CLS 
600 FOR Z=l TO 320 
610 PRINT •eA "1 

A CONFESSION:• 

RIGGED SO I ALWAYS 
TEACH YOU TO " 
A TANTERI AN ••••• • 

620 NEXT Z 
630 GOSUB 680 
640 X=0 
650 CLS 
66 0 PRINT.LET'S 
670 GOTO 340 
680 FOR A=l TO 
690 NEXT A 
700 RETURN 
6990 NEXT A 

PLAY AGAIN.• 

1500 

Program Listing 2 

1 TO 10 JEWELS" 
THE RED Box.• 

l00TH JEWEL• 
AND TREASURE.· 

FOR A TOTAL OF l.• 

WIN.• 

BUGOUT 
MOD I MoDm 

THREE POWERFUL MACHINE 
LANGUAGE MONITORS 

UNEQUALLED ASSEMBLY 
LANGUAGE INSTRUCTION 

A few mor'llhs ago. we published a test version ot 
BUGOUT The response was overwhelm1ng 1 We 
received numerous exclamations s1m1lar to lhe fol­
lowing lrom A E. in Ptuladelphia . 

" A lthough I am JUSt a beginner at Assem bly/ 
Machine Language I found the p rogram and boo'-: 
excellent. I c an 1ruly say thal I learned more m two 
hours wil h you r manual lhan I was able to learn rn 
the previous tw o months I s.ay lh1s with no exag· 
gerat1on Thanks for an excellenl program It's 
worth twice lhe pncet" 

Now . after considerable exchange ot ideas w11h 
BUGOUT owners. we are proudly int roducing the 
following new products to compliment our m1t1a1 
o tfenng The products show n below w ill provide a 
choice ot power acco rding to your needs 

BU GOUT/ BEG 
The ongonal BUGOUT MONITOR 11 does most 
things be11er than any other monitor on the market 
An ideal product tor the budget-minded beginner 
who wan1s to grasp machine language as rapidly 
as possible w11h a modesl investment 
INCLUDES ONE ( 1) BOO K BU GOUT ASSEMBLY 
LANGUAGE COURSE 
Order No. BUGVIT TAPE ..... S24.95 
Order No. BUGVID DISK . . . $29.95 

BUGOUT/INT 
An 1n1ermed1ate version o f BUGOUT containing 
mosI of lhe features of BUGOUTI PAO described 
below It 1s lor the begmner who wants all the 
power he can get a1 an in termediate P"Ce. o r for 
those working exclusively m a 16K en1-'ironmen1 
This product os NON-RELOC A TABLE. and resides 
1n high t6K memory The disk version overlays 
DOS 
INCLUDES TWO (2) BOOKS ASSEMBLY COURSE 
& ADVAN CED MANUAL 
Order No. BUGV2T TAPE .. $44.95 
Order No. BUGV2D DISK $49.95 

BUGOUT/ PRO 
The "ULTIMATE" debugger We have taken the 
best ideas tram other monitors. combined th em 
w11h our best. and the bes1 from BUGOUT o wners 
to create a trnly pro fessiona l debugg1ngllearmn9 
package No olher monitor can give you the flex­
1b1llly ease of operat ion and POWER offered by 
BUGOUT / PA O BAR NO NE ' Order 1he DEMO 
TAPE 11 uncertain You WILL become a t>ehever• 
INCLUDES TWO (2) BOOKS ASSEMBL Y COURSE 
& ADVANCED MANUAL 
Order No. BUGV3T TAPE ... $64.95 
Order No. BUGV30 DISK . . . $69.95 

DEMO· TAPE and DETAILED INFORMATION 
PACK AGE .. .. .. .. . . .. ........ S 5.00 

(Refundable on pufchase o t any BUGOUT version) 

UPGRADES from V1 .0 lo V2.0 
or V2.0 lo V3.0. .. .. .. . $1 9.95 

UPGRADES from V1 .0 lo VJ.O .... $39.95 

All lore1gn orders. please add . . S 5 00 
All CO D. or 01her special handling . 

please add .. .. .. .. .. ... S 5.00 

We accept Master Charge. Visa, Money Orders or 
Checks - Washmgton State residents please add 
5.3'te sales tax 

THE SOFTWARE PLANTATION 

P.O. BOX 44623 


TACOMA. WA 98444 

(206) 531-1506 

DEALER INQUIRIES 

INVITED 
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SOFTWARE FOR TRS-80 

UNITERM 


'The Universal Terminal Program ' 

The FIRST and ONLY lerminal program lor both the Model I and Model 111 
TRS-80 compurers Written by Pete Roberls . th is program will soon become 
rhe stanoard of terminal software Unique features includes a Handsome 
binder with over 75 pages of instructions and examples . Free upgrade policy 
usrng local Bullet in Floards and MicroNET. Expanded functions such as 'Type 
lo buller' . 'Display Buller'. Define Auto logon. polling . s1gnon . and connect 
messages! Requires 32K drsk system Only S79.95 
ST801 11. OMNITERM. SMART80. SMARTlll owners ll ! Upgrade lo 
'UNITERM '1Send your ORIGINAL program disk and recerve 'UNITERM ' for 
only $29 .9511 

CONNECTION-BO BBS 
Run your own Computer Bulletin Board . This sof twa re package when combin ­
ed with your Model I or Model Ill TRS-80 and an Auto Answer Modem will 
convert your computer into a mini- times share system . Functions include 
message leaving. both publ ic and private. message retrieving , Bulletins. 
Downloading , merchandise . product ordering. cha t. etc . This 1s a lull feature 
system. and well known for excellence among modem users. Only $199.95 

UTILITY PACK 
This package includes three of the most useful programs available for the 
serious TRS ·80 user . by Mike Friedman. 
t l Spooler: Very lasl. allows page parameters and perleration skip over 
aulomatrcally. you can even switch DOS 's without in terupting printing ' 
2) Ense: Super Purge utility with mult iple modes of operation . Allows you to 
display DIR and posilion cursor over hie to be killed . and then a key stroke 
and rl's gone• You will never use ·KILL · again! 
3) Map: Places a sector map (LUMP map for NEWDOS/ 80 ) of your disk on 
the screen . Shows free . used and locked out grans . 
EN TI RE PACKAGE ONLY . (Specify Mod I or Ill ). $49 .95 

COPY Ill 
This Model Il l Uti lity . wr ilten by Dick Balcom. allows you to load system tapes 
into your compuler at erther 500 or 1500 Baud and then copy them onto a 
new rape at either 500 or 1500 Baud . Includes 10 page instrucllon manual . 
$9 .95 

THE COPYRIGHT KIT 
A sell ·mslruction booklet on copyright ing the computer software you write. 
Includes step by step instructions . sample forms . as well as d1scuss1ons of 
copyr1ghls . patenls and trade secrets . your rights secured by copyr1gh1s . 
legal remedies upon infringements. material not copyrightable and MUCH 
MORE 1Written by Attorneys . Published by National Attorneys Publications 
and distributed exclusively lhrough B T Enterprises IF YOU EVER WROTE A 
COMPUTER PROGRAM . YOU NEED TH IS BOOK 1 $11 .95 

DOS PLUS OPERATING SYSTEM 
A fast. easy lo use. and bug-free operating system for the TRS-80 Model I 
and Ill. This system 1s a must for business and hobby users. Easy IO use . 
supports Single and Double density in the Mod Ill . (Mod I w1lh Doubler) In­
cludes a $100 reward for an error 11 you can locale one . (See Micro Systems 
Software ad for details.) 
DOSPLUS 3 3S (Mod I Single Density). $99.95 
DOSPLUS 3.3D (Mod I Double Density. Doubler required) . $99.95 
DOS PLUS 3.31 11(Mod Ill Sing/ Doub Dens1ly). S99 .95 

NEWDOS/80 OPERATING SYSTEM 
The Honest Disk Operating System for 1he TRS-80 Model 1and 111. Version 
2.0 with lull single and.double density support . allows the use ot and com ­
bina11on of disk drives lypes and densities. Full Double densi ty support when 
used with a Doubler. On the Model I. you can read and write Model Ill com ­
patable data disks . On the Model 111 , you can write Model I single or double 
density data disks for use on the Model I. Includes : Expanded d1reclor1es. 
dynamic basic merge and delete. selective variable clearing . enhanced basic 
ediling. Enhanced chaining functions . Superzap u111ity. Disk enhanced ed itor 
assembler and disassembler . and much more. Special Price . $139 .95 

M-ZAL 
This 1s the most powerful Editor Assembler for the TRS-80 ever writlen 
Features a full screen editor. a menu driven asembler. and an in teractive 
linker which allows the linking of / CMD and / RLD hies. Files can be loaded 
lo Disk or Tape' Assembly Language programers like Dick Balcom . and Pete 
Robert cla im that this is the best Ed itor Assembler on the market' Special 
Price . $129 .95 

OTHER MYSTERIES 
We carry the lul l line of IJG 'Other Mysteries ' books at discount prices. These 
books are a must for computer users. 
TRS-80 Disk and Olher Mysteries $19.95 
Basic Decoded and Other Mysteries $26 .96 
Custom TRS ·80 and Other Mystenes $26 .95 
Basic Faster &Beller . $26 .95 

MX-80 RIBBON RELOADS 
Don ' t throw away your worn MX-80 ribbon casseltes . We carry endless loop 
ribbons to replace lhe worn ribbon in your MX-80 ribbon casselle and save 
money. Installation takes aboul 3 minutes each . Special ofter $3 .50/ea., 
$35 .00/ doz. 

CASOP 
The CASOP utility by Paul Spoltore allows you to copy system tapes. find load 
locations. check for hidden messages. modify program blocks. relocate pro· 
gram blocks. and merge two tape programs together. A sort of 'SUPERZAP ' 
for tape users. $24 .95 . 

AVAILABLE AT 

Breeze CompuUn g Mic ro lma.ge5 All Systems Go 
f'<J l\t ~,. IO U 14h 11 i 2'.Hh Ru~u! w:, \.\ Plant ~11 ..•...1 

11.-.kh Ml 4xon l u ... h1m~ :'..~ 11 EIA W1n ll'1 Gdtdt•n I L il7~ I 
I ~ U1 :l~..... 9-lll Li05J -.;;; 2~ Ul 

Conlempor~r,i Comm Cor p . S t e..,•n s. R ad io Shack o f t Sector M \\rkvting 
~l~h:! C111.11 \\. .-11. l)(,/ 0.\11\ HtMd hlr,o M1dd1, !Xh Kt ..ui 
H i\..,lt'l1 Ml 1\KJ-:.rlO Phu\·n· ... \1ll,• PA Pl.lhll ( 1dni,•n Cin.. Ml ·1~1.~ r1 
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Compuc e r Serv. o f Da n bury 
p 0 Bo• '19J 
Danhurv CT ("1/1 HI 
12031 744 !">5 1 ~ 

171 Hawkins Road 
Centereach, New York 11720- ... 122 

(516) 981-8568 (Voice) 	 Dealer Inquiries Welcome 
Add $2 .00 S & H(516) 588-5836 (Data) YS res . add appr . tax 
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'THE SYSTEM' 


. . . . . . . . - ­. . .. 
.... • = 

New TRS-80 Model Ill ACCESSORIES 
Model Ill. 48K 2 Si_emans Disk Drive system . $1799 .00 , (plus Put Your Printer on a Pedestal! 
shipping and handling) includes Dos Plus Ill operating system. 

This printer stand allows you to place a stack of paper under lhe 
printer for neat paper stacking-Available for most printers .ADD DISK DRIVES 
(MX -80 . MX·80F / T. LPIV . etc .) ' .. ' .. ' ... ' '' '.' .. $24 .95Internal Drive #1-lncludes Micro Mainframes Controller board . 
Larger stand (MX -100. Anadex. etc .) . . .$29.95Dual Drive Power Supply (for 2 internal disk drives) . Mount ing 
Extra Shelves (Shown Above) .$9 .95Hardware (for 2 internal disk drives) . 40 Track Siemans Disk 

Drive. $629.95 
MODEL I DISK DRIVE CASES 

Clear Cases for your model I disk drives . complete with powerInternal Drive #2- lncludes 40 Track Siemans Disk Drive t 2 ms 
supply for 5-1I4 inch disk drives.Disk Drive. $299 .95 
Single Drive Case . . . . . . . . . . . . . . . . . . . ... $79 .95 
Dual Drive Case . . . . . . . . . . . ... $109 .95Memory Upgrade. 150ns. Prime Chips , Add 16K, $44.95 , Add 
Triple Drive Case .$139 .9532K , $79.95 
Ouad Drive Case .$169 .95 
Smoked Plexiglass Cases. Add $5 .00 / per drive .SPECIAL!! ! 


Internal Drive #1 . . . . . . . . . . . . . $629 .95 

LYNX MODEMSInternal Drive #2 . . . . . . . . . . . . . . . . $299 .95 

The finest Auto Answer / Dial Modem on the market' This is a32K RAM Memory Chips . . . . . . . . . . . . . . . . . . $79 .00 
direct connect modem for your model I or Ill. Does not require anAll Together ............ .. ... ... ......... . .. ~ 

RS232-C interface 1n your computer' Season Special . ~Includes Complete Installation lnstructions1 $849 .95 $249.95 

AMBER EASEExternal Drive #3-lncludes case (as shown above . dual power 
Amber filter for your computer . Amber has been shown to be thesupply, cable. mounting hardware for 2 external drives. $429 .95 
easiest on lhe eyes . Easy to install. (Shown on computer above .) External Drive #4-(same as Internal Drive #2) 40 track disk 
Season Special. All TRS-80 Models. $19 .95drive , $299 .95 

TIC-TOC-80 MICROCLOCKEx_terna l case (no drives)-lncludes case . powers supply (for 2 
A microclock for your TRS-80 Model I. Gives your computer thedrives) cable . mounting hardware . (shown above) $179 .95 . 
correct time and date on powerup . Clock is maintained on a 
li thium battery for long life . Plugs onto the 1/ 0 Buss of the TRS-80SPECIAL!!! Dual External Drives & Case . $629.95 
Model I and does not require any modifications for most com ­
puters . Complete with extensive documentation and a disk withNOTE: Dual Sided Drives-add $99 .00 per drive . 
utilit ies. SPECIAL NOW AVAILABLE IN KIT FORM'Flippy Drives (single sided only)-add $19.95 per drive . 
Complete assem bled and tested . . . . '' .. $99 .95Dos Plus Ill (3.3) Operating System. $99 .95 alone. $49 .95 with 
Kit with P/ C board . parts and instructions '. $59 .95drive purchase . 
Kit with P/C board . parts list and instruc tions .$19.95 

171 Hawkins Road 
Centereach. New York 11720 

.,. 122 

(516) 981-8568 (Voice) Dealer Inquiries Welcome 
(516) 588-5836 (Data) Add i2 .00 S & H 

NYS res. odd oppr. tax MNET-70331 . 105 
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INTERFACE 

A Basic program allowing you to reach out and touch someone. 

The Communicator 


Heathkit Assembly Language 
Programming Course 
The Heath Co. 
Benton Harbor, Ml 
$50 

Richard C. McGarvey 
221 Hirsch Field Dr. 
Williamsville, NY 14221 

After you have mastered Basic, you may 
decide to try a second language. The 

cheapest and most powerful language 
available to TRS-80 users is the Assembly 
language. 

Heathkit offers an 8080-based training 
course (Model 1108) on Assembly program­
ming for $50. It makes no assumptions 
about previous knowledge and starts with 
the absolute basics of digital computer pro­
gramming. It is well arranged and takes 
everything in nice, easy steps. At times I 
found it too slow, and every now and then I 
felt insulted that I was taken for a dummy. 
But that is what I needed. With previous 
courses J lacked the opportunity to ask 
questions. The Heathki t course answered 
those questions before I had to ask them. 
This time I was really learning Assembly 
programming . 

The Course 

The Heathkit Assembly Language Pro· 
grammlng Course Is divided into 10 concise 
lessons. Chapter one is an introduct ion to 
digital computers. After completing chap· 
ter one you are started on your way to 
building a working Assembly program. 
Each chapter introduces new inst ruct ions, 
explains how they work and exactly what 
they can do. They are then incorporated in· 
to the program you are building. You are led 
along the logic trail and learn the mathe­
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matics behind what is happening without 
being aware of it. 

This approach to Assembly program­
ming is what makes the course so suc­
cessful. Along with the lessons is a 
workbook that is lndispensible. The 
workbook lets you practice what you are 
learning. 
which contain information on number sys­
tems and mnemonics. The appendices are 
great reference tools; I st i ll use them 
regularly. 

Another important feature is the final ex­
am. You might think that having the book 
would make the test easy, but that isn't the 
case. In fact, the test is written with the 
book in mind. The answers require that you 
know, in intimate detail, what is happening 
behind the instructions. 

The Lesson Plan 

Each Individual lesson Is arranged In the 
same fo rmat as the overall cou rse. Th is for· 
mat aids the student in fo llowing the course 
and also provides a clear starting point 
after the student returns from a study 
break. 

Each lesson opens with a table of con· 
tents. It breaks the lesson down into ap· 
proximately nine major parts. The first part 
of each lesson is the introduction. This tel ls 
what the goa l of the new lesson is and what 
you should have learned from the last les· 
son. It also previews the way in which the 
old material will be in tegrated into the new 
lesson. If there are any points of major in­
terest that will be assumed in the new les­
son, the introduction tells the student and 
directs him to the correct place In the 
course to get the brush-up he might need. 

The second part of the lesson Is the unit 
object ives. This simple, but important, part 
of the lesson enumerates what you will 
learn in the coming lesson. Usually four or 

five points long, the unit object ives section 
tells you what the course considers most 
important. Invariably you will find items 
from the unit objectives section of one 
lesson listed as important points to know in 
the Int roduct ion section of the following 
lessons. 

Next comes the unit activity guide. This 
breaks the lesson into major topics and 
lists them in order. It also allows you to 
record the time you spend on each section. 
The unit activity guide is a great aid in keep­
ing track of your progress and also in 
locating a starting point when you return 
from a study break. 

The meat of each lesson is the course 
material. Each lesson sta rts off slowly, with 
an explanat ion of what you are learning and 
how it is used. The lessons are designed to 
accept interaction with the student , so you 
can study at your computer. 

An y part of a lesson that introduces a 
new or exceptionally important concept is 
high lighted by its own subsection. A topic, 
such as flow-charting, can be introduced in 
the middle of a lesson without losing the 
thread of the lesson. This approach is used 
frequently in the course and is very well 
handled. Since computer programming re­
quires so much background knowledge, the 
average student many become bored with 
other courses before he ever reaches the 
actual programming lessons. This is not the 
case here since the Heathkit course is de· 
signed to interject the background material 
when it is necessary to know it. 

In many sections, the student is asked to 
write the required program section without 
help from the course. The lesson will then 
show how the author would write the pro· 
gram, but stresses that as long as the stu· 
dent's program works It Is correct. 

Not on ly is the program written from 
scratch, it is improved once it is working. 



r---- ------ ----­ 1
1 	 MOD-II HARD DISKS IAVAILABLE NOW
I IWHY WAIT FOR RADIO SHACK
I 

Micro :vlainframe now supports the .'\'lodel-11* Computer system \\'ith our high quality add on I 
Winchester disk systems. Each of the disk systems a\·ailable offers the same high quality ErrorI Correcting controllers used in our Model-I * and Model-Ill * systems. I

I 	 Features I 
• 	 5 Megabyte to 120 :VJegabyte systems supported (formatted capacity), with total system 

capacities from 10 Megabytes to 480 Megabytes.I I• 	 Oasis* operating system available (Model-II* only) 

• 	TRSDOS * compatible operating systems available (all models)I I
• 	 Model-I * and Model-Ill " unit prices include operatin~ system.I 	 I
• 	 Error Correction on all controllers for years of trouble free operation (up to fou r bit burst). 

• 	 Simpl interface to the host computer through one of our host adapters. 

• 	 Models available soon for Apple* and other computer systems. I 
• 	 Support for more Winchester systems than any other manufacturer.I I
System Pricing 


Removable Cartridge Winchesters 
 I
I I
MMF-lOORl Model-I or Model-III version ....... . ........... . ... . .... 5350.00 

MMF-100R2 Model-II version .................. . ............... ... . $5395.00 

MMF-lOOA Apple Vers;~~~b~e D~~top Syste~ .... . ... ..... . $5350.00 1

1 	 I
Prices Reduced 

MMF-3H, 48Ksystem w/Floppy b=er Syste~s ................. · · · ·$5995.00 I1 
10 Megabyte Fixed Hard-disk systems begin at .. . ........... . .. ...... . $5295.00 
 II ~O M~ffb~e Fixe~ Hard-disk systems begin at . .. ........... . . . .... . .. $7995.00 

1 \\~e~co:e ::::d i~:trao~~:P::~::~ta:::::: I~:~ ~~e ~anufactm~r when ~ino M:i::::: I 
supports a total of l S drive manufacturers. When a new dri\'e becomes available, you need only to 
purchase U1at drive and controller lo upgrade your system. The software and Host Adapter \\'OrksII 1
with the new drive package, thus allowin~ minimum upgrade cost. 

Call for the location of your nearest Micro Mainframe Dealer. 	 I 
I
1 	 MIC~~r=;;~ME ,,, II 

I 


7111 Alhambra Blvd. • Sacramento, Ca 95816 

9 5 447 7 4


'Oasis1.. cup)T1~h1,.f l'ha<eOncS)Sl<n" ( l J · 0 S 	 I 
· ,\fodel s I, II. & Ill arc Tand\ trat.111..:m.lrks. 

1.~•;;k~C;.. __________.._ 111 
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After the goal program is written and work· 
Ing, the course puts on the bandages and 
gingerbread. Bandages correct program 
routines to make them more efficient, and 
rewrite routines are not duplicated but used 
over each time new parameters are en­
countered. Gingerbread is the dressing up 
stage that makes the program more interac­
tive with the computer operator. 

An added benefit is an excellent Assem­
bly number base conversion program and a 
monitor program that simulates CPU opera­
tion so you can see what is going on in the 
computer. You learn while writing and de­
bugg ing these programs, and you continue 
to learn while using them. 

After the lesson content has been de­
voured, there is a section of exercises. 
These are short problems that rev iew mate­
rial covered in the lesson just completed. If 
you cannot solve the exercise, you can go 
back to the lesson and get what you 

8080 to Z-80 

ACl(B2) AOC A.n 
ADCM ADC A,( HL) 
ADCr ADCA,r 
AOOM ADD A,(HL) 
ADDr ADDA,r 
A01(B2) ADD A,n 
ANA M AN O(HL) 
ANAr ANDr 
AN l(B2) AND n 
CALL CALL nn 
CC(B2XB3l CALLC.nn 
CM(B2)(83) CALL M,nn 
CMA CPL 
CMC CCF 
CMP M CP(HL) 
CM Pr CPr 
CNC(B2)(83) CALL NC.nn 
CNZ(B2){B3) CALL NZ,nn 
CP(B2)(83) CALL P,nn 
CPE(B2)(83) CALL PE,nn 
CPl(B2) CPn 
CPO{B2)(B3) CALL PO,nn 
CZ(B2)(B3) CALL Z,nn 
DAA DAA 
OADB ADD HL.BC 
DAD D ADO HL,OE 
DADH ADD HL,Hl 
DAO SP ADD HL,SP 
DCRM DEC(HL) 
DCRr DECr 
DCX B DEC BC 
DCXD DEC DE 
DCXH DEC HL 
DCXSP DEC SP 
DI 01 
El El 
HALT HLT 
IN(B2) IN A,(n) 
INRM INC(HL) 
INRr INCr 
INXB INCBC 
INXO INC OE 
INX H INCHL 
INXSP INCSP 
JC(B2)(83) JP c.nn 
JM(B2XB3) JP M,nn 
JMP(B2)(B3) JP nn 
JNC(B2)(B3) JP NC,nn 
JNZ(B2)(B3) JP NZ.nn 
JP(B2)(B3) JP P,nn 
JPE(B2)(83) JP PE,nn 
JPO(B2)(B3) JP PO,NN 
JZ(B2)(B3l JP Z.nn 
LDAIB2)(B3) LO A,(nn) 
LOAX B LO A,(BC) 

missed. Each exercise section has a cor­
responding section in the workbook. If you 
successfully complete both exercise sec­
tions, you know your stuff. 

The un it exams are short and to the point. 
If you completed the lesson and the exer­
cises you will do just fine on the exam. You 
can always look back into the lesson if 
something is not clear. 

If all else fa ils, you can look at the unit ex­
am answers. Once you see what you are do­
ing wrong, the haze will clear. These are the 
answers to the questions any student 
would ask after taking the lesson. 

Each lesson has an appendix. This is usu­
ally a listing of the program the student is 
working on as it should appear up to that 
point. The appendices also contain subrou­
t ines that are of interest in the program that 
is under construction. Use of the appen­
dices allows the student to catch up on the 
program under construction if he has fa llen 

8080 to ZBO 

LDAXD LO A.(DE) 
LH LD(B2)(B3) LO HL,(nn) 
LXI B(B2)(B3) LO BC,nn 
LDID(B2)(B3) LO DE.nn 
LXI H(B2)(83) LO HL,nn 
LXI SP(B2)(B3) LO SP.nn 

MOVM,r LD(H L),r 

MOV r.M LO r.(HL) 

MOV r 1.r2 LO r.rl 
MVI M LD(HL),n 
MVI r,(B2) LO r.n 
NOP NOP 
ORAM OR(HL) 

ORAr ORr 
ORl(B2) ORn 

OUT(B2) OUT(n),A 

PCHL JP(HL) 

POP S POP BC 

POPD POP OE 
POPH POPHL 

POP PSW POP AF 

PUSH B PUSH BC 
PUSH 0 PUSH DE 

PUSH H PUSH HL 

PUSH PSW PUSH AF 

RAL ALA 
AAA ARA 

RC RET C 

RET RET 

RLC RLCA 
RM AET M 

RNC RETNC 
ANZ RET NZ 
RP RET P 

APE RET PE 

RPO RET PO 
RAC ARCA 
AST AST P 

RZ RETZ 
SBBM SBC A.(HL) 
SBB r SBCA,r 
SHLD(B2)(83) LD(nn),HL 

SPHL LO SP.HL 
STA(B2)(83) LD(nn),A 
STAX B LD(BC),A 

STAX D LD(DE),A 
STC SCF 
SUB M SUB(HL) 
SUB r SUB r 
SU l(B2) SUB n 
XCHG EX OE,HL 
XRAM XO R (HL) 
XRA r XOR r 
XRl(B2) XORn 
XTHL EX(SP),HL 

Table 1. 
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behind. Also, after a break in the study rou· 
tine, a rev iew of the appendix of the pre­
ceeding lesson will help bring the student 
up to date. 

The Final Exam 

When you get the course you also receive 
a sealed final exam . It is tough. The final is 
as comprehensive as the course. Once you 
finish the exam you can mail it to Heathkit 
and have it scored. If you pass you receive 
Heathkit cont inuing education credits. 

How Long Does the Course Take 

I spent approximately 15 hours with the 
course before I felt I had comp leted it. 
Almost anyone could finish the course in 
less than 30 hours, most in less than 20. 
How much Assembly experience you take 
into the course will be a factor. The impor­
tant thing is that you really don 't have to 
rush. 

Problems 

There are two major problems with the 
courses. Problem one is that the Heathkit 
course is not Z-80 Assembly rather , but 
808018085 Assembly. Z-80 is an upgraded 
version of 8080 and 8080 will work just fine 
on the Z -80 system . However , the 
mnemonics are d ifferent (i.e., 8080 JMP for 
jump is JP in Z-80), and a compiler that 
handles 8080 is necessary. 

If you have a disk Editor/Assembler (Ra­
dio Shack Microsoft), you can compile 8080 
mnemonics with no problem. If not , it will be 
necessary to convert 8080 to corresponding 
Z-80 mnemonics before compiling. Table 1 
is a conversion chart. 

Once you have overcome the mnemonics 
problem, you may wish to use the greater­
powered Z-80 instructions that do not have 
any corresponding 8080 instructions. When 
you understand Assembly instructions, you 
can simply add the new Z-80 mnemonics to 
your vocabulary and pick out the f ine points 
of their operation from the numerous Z-80 
publ ications. 

Problem two is no more formidable than 
the first. Since you are likely to be working 
on a computer other than a Heathkit, you 
will find some incompatibili ties. The course 
points out what they wil l be, but you must 
find the solutions. An example is video out­
put. The Heathkit computer uses a port out­
put for getting data on the screen. TRS-80 
uses an addressed screen (memory 
mapped). I refer you to 80 Microcomputing 
for the answer. If you look in back issues 
you wi ll see articles about TRS-80 ROM sub­
rout ines. If you set up the video outpu t the 
same as in the lesson and then substitute a 
Call to a video subroutine (i.e.,33H) for the 
Out (port) instruction in the program, your 
problem is solved . 

You wi ll run into this problem in other 
areas such as with keyboard scan, but the 
answer is the same. Simply use a ROM 
routine or write your own subroutine. 

Heathkit certainly deserves credit for 
publish ing this fine course, but the real 
credit goes to the author, Wiiiiard I. Nico.• 



WE WILL NOT BE UNDERSOLD 

DISK DRIVES FOR TRS·80* Model I 

CCl·100 5'/• ", 40 Track (102K) $299 

ADD·ON DRIVES FOR ZENITH Z-89 
CCl·189 
Z·87 

5 '/• •, 40 Track (102K) 
Dual 5 'I•· system 

$389 
$995 

Extemal card edge and power supply included. 90 day warranty/one 
year on power supply. 

CORVUS 5 mg $3088 10mg $4489 Mirror S899 
RAW DRIVES 8" SHUGART 801 R S399 
5'1•" TANDON S CALL 

DISKETTES - Box of 10 
5'1• " Maxell $40 
8" Maxell $45 
PLASTIC FILE BOX-Holds 50 5'I• 
PLASTIC LIBRARY CASE 
HEAD CLEANING DISKETTE 
FLOPPY SAVER $10.95 

16KRAM KITS 
200ns forTRS-80;Apple II, (specify): 

COMPUTERS/SYSTEMS 
ALTOS ACS8000 Series 
ZENITH 48K, all·ln-0ne computer 
ATARI 400 s 359 
MATTEL INTELLIVISION 
APPLE PERIPHERALS 

TERMINALS 
ADDS Viewpoint 
ZENITH Z·19 

POWER SUPPLIES S CALL 

BASF/Verbatim $28.95 
BASF/ Verbatim $36.00 

" diskettes $19.00 
5 'h • $3.00 8 • S 4.00 

$25.00 
RINGS S 8.95 

2 lor$37 $19 
Jumpers $2.50 

SCALL 
$2149 

800 s 789 
s 259 

SCALL 

SCALL 
s 725 

TELEVIDEO 910 $ 559 920C $729 950 $ 929 

IBM 3101 ·10 $1189 


S.100 CALIFORNIA COMPUTER SYSTEMS 
MAINFRAME $349 Z80 CPU S 239 
84K RAM $569 FLOPPY DISC CNTRL S 339 

INTEGRATED SYSTEM W/INTERNAL CABLES, TESTED 

2P +25110 
4 PORT SERIAL 110 
4 PORT PARALLEL 110 
CABLES 

CASIO CALCULATORS 
POCKET COMPUTER 
DESK PRINTER/CALCULATOR 
SCIENTIFIC CALCULATOR 
GAME WATCH 

FX702 
FR100 
FX8100 
CA90 Plastic 

GAME WATCH CA901 Steel 
SPORT WATCH AX210 Calendar 

BUSINESS SOFTWARE 
WORDSTAR for Apple II 
WOADSTAR for Zen ith zag 

$1975 

s 289 
s 249 
s 179 

$CALL 

$199.00 
s 79.95 
s 49.95 
s 49.95 
s 89.95 
s 59.95 

s 329 
s 329 

NEC SPINWRITER PRINTERS 
7710 A.O. Par 
7710 A.O. Par w/tractor 
7720 KSR w/tractor 
7730 A.O. Ser 
7730 A.O. Ser w/tractor 
NEW 3500 Series 

EPSON MX-70 MX·80 MX-80FT 
PAPER TIGER 

IDS 445 Graphics & 2K buffer 
IDS 460 Graph ics & 2K buffer 
IDS 560 Graphics 
ACCESSORIES 

ANADEX DP-8000 $849 
OKIDATA 

Mlcrollne 80 Friction &pin feed 
Mlcrollne 82 Frict ion & pin feed 
Microllne 83 120 cps, uses up to 15" paper 
Call for new Mlcrotlne series! 

CENTRONICS 739. new model with graphics 
C. 	ITOH 

Starwrlter I 25 cps, parallel interface 
Starwrlter I 25 cps, serial interface 
Starwrlter II 45 cps, parallel interface 
Starwrlter II 45 cps, serial interface 

AXIOM GP-SOM 
DATA SOUTH 180 cps 
MONITORS 
BELL & HOWELL 	 9" B & W BHD911 

$2395 
$2595 
$2795 
$2395 
$2595 

$CALL 
MX100 SCALL 

s 639 
$ 799 
$1049 

SCALL 
DP-9500/01 $1389 

SCALL 
SCALL 
SCALL 

s 739 

$1525 
$1620 
$1950 

$2075 
s 319 

SCALL 

$155 
LEEDEX 12• B &W $129 12" Green Screen $155 

13" Color $329 
SANYO 9" B & W $149 12" Green Screen $238 

12" B & W $219 13" Color S399 
ZENITH 13 " Color $349 12" Green Screen $129 

TELECOMMUNICATIONS 
PRENTICE STAR MODEM 1-year guarantee $125 
UNIVERSAL DATA SYSTEMS UDS103LP $149 UDS103JP $215 
NOVATION CAT $139 D·CAT $149 

AUTO-CAT $199 APPLE CAT II $339 
D.C. HAYES SMART/STACK MODEM $235 

MICRO-MODEM II $295 
CCI Telnet Communications Package $135 

APPLE ACCESSORIES AND SOFTWARE 
Mir. by Microsoft - Mountain Computers - Videx - CCS - Personal Software 
VISICALC $159.00 
VISITERM $119.00 
Z-80 SOFTCARD $259.00 
KEYBOARD ENHANCER $110.00 
APPLE JOYSTICK S 49.00 
SUP-A MOD $ 25.00 
APPLE CARDS S CALL 
SUPERCALC $199.00 
CPS MULTIFUNCTION CARD 

ENTERTAINMENT 
Mfr. byoOn Line Broderbund 
FLIGHT SIMULATOR $29.00 
WIZARD &PRINCESS $28.00 
MYSTERY HOUSE $24.00 
Hl·RES FOOTBALL $35.00 
RASTER BLASTER $25.95 
SPACE EGGS $17.95 

VISIDEX $159.00 
VISIPLOT $139.00 
VIDEX BOARD $249.00 
16K CARD $159.00 
SUP·R FAN S 39.00 
CCS CARDS S CALL 
ASCII EXPRESS S 59.00 
ALF9 VOICE BOARD 	$149.00 

$199.00 

Sirius Cali forn ia Pacific 
SARGON II $29.00 
ABM $21.95 
GORGON $34.95 
MICROPAINTER $29.00 
APPLE PANIC $27.95 
MATTEL GAMES $27.00 

For fast delivery. send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 

5 Dexter Row, Dept . M12M Technical Information call 617/242­ 3361 
Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax 
Hours 10AM-6PM (EST) Mon .- Fri . (Sat. t ill 5) Tandy Corporat ion Trademark/' Digita l Research 
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APPLICATION 

Take your pocket rocket for a spin down the vegetable aisle. 

Sharp Marketing 


Walter J . Atkins, Jr., Ph.D. 
Qtrs 4410A 
USAF Academy, CO 80840 

The TRS-80 Pocket Computer has ush· 
ered in a new era in personal com­

puting. This is the f irst full feature com­
puter that can be used almost anywhere. 

I designed this program to simplify the 
weekly trip to the supermarket. The com­
puter is used as a programmable calcu­
lator; you may total purchases and auto­
matically add sales tax . An added feature 

is a comparison shopping function that 
allows comparison of products on a price­
per-unit basis. 

The Program 

The program Is 51 lines long and uses a 
little more than two-thirds of the Pocket 
Computer's memory. It was designed in 
modules for easy debugging. 

Lines 10-60 are the main body of the 
program. In line 25 numerical values were 
assigned to the letters C, T, and H so they 
may be used to choose different program 
functions. These letters can be entered at 
any time the computer prompts you for the 
amount . Entering H causes a branch to the 
instruct ion display module. Press ing C 
causes a branch to the comparison shop-

Program Listing 

1 0 :REM SHOPPERHELPER 
15 :REM ·•COPYRIGHTEC.1 98 1 • 
20 : REM •1..1 ,J. ATK I~S* 
25 : PAUSE"SHOPPER" : C=- 123456;" : T=-7654:::21: H~ O: H=-11111 1 
30 : IF S >OPRINT"CURREHT TOTAL I S S" ; S: !HPUT"CLEAR TOTAL ( Y/ tl) ?" ; I$ 
35 : IF [S:"Y"LET S=O: Q~O: U="H" 

40 :PAUSE" " :PAUSE "FOR ltlSTRUCTIOi'lS" :PAUSE "TYPE H" 

45 :PAUSE "FuR THE AMOUNT . " 

SO : HlPUT " f1MOUHT "' ) ? S" ; H:Hootl/ I OO :IF H"'-1111. 11 THEN 700 

55 : I F H=-12:::45 . 67GOSUB SOO :GOTO 5 0 
60 : IF N=-76543 .21 GOSUB 400 : GOTO SO 
65 : GOSUB 200 
70 : GOTO 50 
200 : REM • Ft()()f10DULE • 
210 :S=S•H : !F tDO LET Q=Q• l 
220 : IF H< 0 LET Q•Q- 1 
230 :RETURN 
400 : REl1 •sut1·• 
41 0 : P= O: !HPUT " AHY SALES TAX (Y/ N)? " ; I S 
420 : IF U=" Y" THEN 450 

Program contrnues 

ping subprogram. Pressing T will cause 
the program to go to the totaling rout ine, 
where either a subtotal or a final total com­
plete with sales tax added can be 
displayed. 

Lines 200- 230 are the add module. This 
part of the program will add the amount 
entered to the subtotal and count the 
number of items that have been entered . 

Lines 400- 490 are the sum module. Th is 
part of the program wil l display a subtotal 
or a final total including sales tax. It also 
gives the user the option of clearing the 
total to zero at any time. 

Lines 500- 570 are the comparison shop­
ping module. This module allows the user 
to compare goods on a cost-per-unit basis. 

Lines 600- 620 are used to count the 
number of items that have been entered . 

Lines 700- 760 are the program instruc­
tions which are displayed whenever the H 
option is chosen. 

Lines 800- 850 are used to find the total 
number of ounces to be used in computing 
the price per unit. 

Program Use 

The program is essent ially self-prompt­
ing. Whenever it asks for the Amount, any of 
the program options may be chosen. It is 
also possible to enter an operation. For ex­
ample, if you buy four cans of peas for 22 
cents each, you can enter the amount as 4 • 
22 and the Pocket Computer will compute 
the product before add ing it to the total. I 
have designed the program to accept in· 
puts In cents; this saves the trouble of 
entering a decimal point. You simply have 
to enter an amount and press Enter to have 
it added to the total. If the amount you enter 
is a negative number, it will be subtracted 
from the total and the number of items in 

150 • 80Microcomputing, December 1981 



NEC Green t2 Inch Monitor 
JB t20t $179 

NEC Friction Tractor Printer 
NEC Color Monitor too CPS <Graphics, Bl-directional> $&35 

JC 1201 $319 


INTERTEC SUPER BRAIN 64K RAM $2799 APPLE II PLUS 48K $1139 CBM 8032 COMPUTER $1149 
OD SUPER BRAIN $2999 APPLE DISK w /3.3 DOS Controller $ 525 CBM 8050 DISK DRIVE $1349 
NEC 5510 SPINWRITER (77 10) $2345 APPLE DISK w/ o Conlroller $ 449 CBM 4032 COMPUTER $1029 
NEC 5520 SPINWRITEA (7720) $2695 EPSON MX-80 $ 469 CBM 4040 DISK DRIVE $1029 
NEC 5530 SPI NWRITEA (7730) $2345 Interfaces CBM 4022 $ 649 
NEC 12" MONITOR $ 189 IEEE $55. TRS-80 CABLE $35. CBM VIC-20 $ 269 
NEC COLOR 12" MONITOR $ 339 APPLE INTERFACE & CABLE $90. LEEDEX/ AMDEK 100 $ 139 
NEC PC 8023 Printer RS-232 $70 LEEDE X/ AMDE K tOOG s 169 

100 CPS Tractor & Friction $ 639 HAZEL TINE 1420 $ 799 LEE DEX/AMDEK COLOR-1 
OKIOATA MICROLINE-80 $ 379 NORTHSTAR HORIZON II 32K OD $2925 13" Color Monitor $ 329 
OKIDATA MICROLINE-82A s 529 ANADEX DP-9500/9501 $1199 MICROTEK 16K RAM BOARD 
OKIDATA MICROLIN E-83A $ 749 TELE VIDEO 912C S 699 for Alari $ 79 
DIABLO 630 $1995 TELEVIDEO 920C $ 729 MICROTEK 32K $ 149 

TELEVIDEO 950 $ 929 

WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE, PERIPHERALS AND ACCESSORIES. 

EPSON MX-80 $ 469 

<1t. · ··~•i••"····­- :1.,a111t•:a£&ll• •• 
1>•1' 1••~1t.Jt..,. 

. --­
ATARI 800 16K s 749 DIABLO 630 $1995 

we Accept C.O.D.' s • Stock Shipments same Day or Next• No surcharge for credit cards • All 
Equipment Factory Fresh w/ MFT warranty• we carry the complete line of Personal Software. 

EAST COAST WEST COAST 
1 ·800·556·7586 1·800·235·3581r\

OMEGA SALES CO . OMEGA SALES CO . 
12 Meeting St . OMEGA SALES CO. 3533 Old Conejo Rd . #102 

Cumberland. RI 02864 Newbury Park. CA 91320 
1·401 -722-1027 1·805-499-3678 ~~ 
 CA . TOLL FREE 1-800-322· 1873 

.,,. 389 
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II .. a comparison shopping function. 
allows comparison of products 
on a price-per-unit basis." 

C - Flag to select comparison shopping routine 
D - Number of ounces 
H - Flag to select Instructions 
L - Number of pounds 
N - Cost of an Item In cents 
P - Sales tax percentage 
0 - Number of Items entered 
S - Total cost of Items enlered 
T - Flag to select totaling routine 
Z - Price per ounce 

AS - Unit of measure (pound or ounce) 
IS - Yes or no response 

Variable Table 

the item count will be decreased by one. 
Also included in the program is the op­

tion of using the Pocket Computer's per­
manent memory. This means you can inter­
rupt you r shopping , turn the computer off, 
and still maintain the total cost of items 
entered. When you again turn the com­
puter on, the program will display the cur­
rent total and ask if you want to clear that 
total to zero. • 

Program contmued 

430 : HIPUT "WHAT PERCENT<% >? " :P 

44 0 :P=P/ 100 

450 :S=S• <S"'P> 

460 :PRINT"TOTAL =$",US ING" OO . ll " ; S 

470 : INPUT"CLEAR TOTAUY/ Nl? " ; U 

4&0 : IF I•="Y" LET SsO:QsO 

490 :oJOSUB 600: RETURN 

50 0 :REM •COMPARISON• 
5 10 : IHPUT "WHAT PR ICE ? " ; N : NsH/100 
520 : INPUT " IS UN IT LB OR OZ ? " ; A$ 
530 : IF A$c"LB" GOSUB BOO 
540 : IF A$="0Z " Ul'UT"IOil i'Ftl'IY OZ ? " ; D 
SSO : Z:N/ l> 
560 :PRINT"PRICE/ OZ=" , USIHG "llt . ll"; Z 
57(1 :N= O:RETURH 
600 : REM * ITEMCOUHP 
6 1 0 : PflJSE "HU11&R OF ITEl1Sc" ; Q 

620 :RETURN 
7 00 : REM 'INSTRUCT I OHS* 
71 0 :PAUSE " T0 ADD AN Al10UNT • : PAUSE• TYPE THE 11mUttT " 
720 :PilUSE" lH CENTS . " 

730 :PAUSE"E.G . 112.95 l S" : PAUSE"EIHERED AS 1295" 

740 : PAUSE"TO DISPLAY TOTI\. " :PFtUSE"ENTER T" 
750 : PFtUSE"TO DO COST COl'IPARE" :PAUSE"TYPE C" 

7.;o : GOTO SO 

800 :REM•POUN()SOUHCES"' 

8 10 :PMUSE" YQI MAY ENTER LB." :PAUSE"tlND 02." 

82 0 : IHPUT" HOl,I MANY LBS. 7 " ; L 
830 : IHPUT"HOlJ 11i't!Y OZ . ., " ; Y 
840 : D=L• t 6+D 
eso :RETURN 

CONVERT YOUR SERIAL PRINTER TO PARALLEL 


EW MODEL UPl-3 SERIAL PRINTER INTERFACE MAKES IT 
POS IBLE TO CONNECT AN AS II ERIAL PRI TER TO THE 
PARALLEL PRINTER PORT ON THE TR -80. 

Software compatibi lity problem are to tall y eliminated be ause 
the TRS-80 " THI K " that i t has a parallel printer altach d . 

0 MACHI E LA GUAGE DRIVER EEDS TO BE LOADED 
INTO HIGH MEMORY BECAUSE TH E DRIVER ROUTINE FOR 
THE UPl-3 IS ALREADY I THE l R580 ROM ! RIP IT. PEN IL. 
RSM 2, ST80D, NEWDOS..FORTRA . BASIC e ll . ,111 work a 11 ,1 

parallel "Jrinter was in use. 

The UPl-3 is completely self contained and ready to u e. A 34 
conductor edge card connector plugs onto the parallel printer 
port of th e model I Expansion Interface o r onto th e paral lel 
printer port on th e TRS-80 Il l. A DB25 socket mates with th e 
cable from you r serial pr inter . The UPl -3 converts th e parall el 
ou tput of the TRS-80 printer port into seria l data in both the 
RS232-C and 20 MA. loop formats. 

wSPEEDWAY ELECTRO IC "'275 
0 1vis1on ol 81n.uy Devices 

11560 TIMBERLAKE LA E 
OBLESVILLE, I 46060 

(3 17) 842-5020 

TRS 80 is a trademark of Ta ndy VISA MasterCard 

Switch selectable options include: 
• Linefeed after Carriage Return 
• Handshake polarity (RS232-Cl 
• 	Nulls after Carriage Return 
• 7 or 8 Data Bits per word 
• 	 1 or 2 Stop Bits per Word 


Parity or o parity 

• 	ODD or EVEN Parity 

UPl -2 for TRS80 Model II 
UPl -3 for TRS80 Model I or 3 
UPl-4 for use with Model 1 and RS Printer 
Int rface Cable (no expansion interface required) 
Manual only (may b applied to order) 
Ten day return privi lege - 90 day warranty 
Shipping and Handling on all orders 
Specify BAUD rate 50-9600 BAUD 

NOW 
AVAILABLE 
FOR 
MODEL II 

$149.95 
$149.95 

$1 59 .95 
$ 5.00 

$ 4.00 
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PROFESSIONAL 


INCOME TAX SYSTEM 
FOR TRS-80* MODEL I, II or Ill 

For four successive years! 

Our system, running on the magnificent line of TRS-80 computers, has 
prepared thousands of lightning-fast, error-free tax returns a day in 
accounting offices nationwide. 

Now we introduce! 

SYSTEM THREE! 
SYSTEM THREE is an improved, still more interactive version - Totals W-2's and 
computes FICA overpayment - Includes "QWIKTAX," a fast tax calculator for tax 
planning - Has automated Client Billing - More! 

And, as always­

1. 	Full interactive user contro l, in tax-form language only, line-by-line. 

2. 	Screen display of full 1040 and all schedu les, prior to printout. 

3. 	 All formats IRS and State approved . 

4. 	Schedule amounts automatically entered on Form 1040. 

5. 	Your Preparer's Information automatically printed at bottom of Page 2, Form 1040. 

6. 	Built- in Validation Check tests entire system, hardware and software . 

7. 	 Special printer adjustment routines: Marg in Offset , Text Posit ion. etc. 

8. 	Fills in pre-printed forms (we supply) or use overlays. Your choice. 

9. 	AUTOMATICALLY COMPUTES: Tax - Earned Income Credit - Max imum/Minimum Tax - Least Tax 

Method - All Percentage of Income Lim itations - All Fixed Limi tations. 


DOES INCOME AVERAGING IN EIGHT SECONDS! 

10. Full support through the tax season , no charge. 

11 . Inexpensive yearly updates in accordance with tax-law changes. 

SYSTEM THREE comes in four modules. You select the ones you need. There is no 
system like it, for any computer, and the cost is literally nothing. In one season, our users 
have paid , out of savings, for the software and the computer. 

35-page Descriptive Manual · $7.50 
(Refundable on order) 

MINIMUM SYSTEM REQUIRED: Model I, 48K, 1 Disk Drive 

CONTRACT SERVICES ASSOCIATESv ,O 
706 SOUTH EUCLID• ANAHEIM, CA 92802 • TELEPHONE: (714) 635-4055 

' TRS-80 is a tra1emark of Tanay Corp . 
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EDUCATION 

[ ~ 1 

LOAD 80 

Practice your openings for winning farm. 

The Chess Tutor 

BLACK 

8 

7 

6 

5 

4 

3 

F G HA B c D E 

WHITE 
Fig. 1. Chess Notation. 
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Robert J. Dowd 
326 Porter Drive 
Lynn Haven, FL 32444 

Opening theory Is one of the funda­
mentals of good chess, and many 

books have been written on the subject. 
However, if you are a casual player like me, 
you may find it difficult to stay sharp on 
your openings. 

I find studying books not much fun so I 
wrote a program for my TRS-80 called 
" Chess Tutor". I designed the program to 
let me practice any of several popular open­
ings in a true game setting . I can play either 
white or black while Chess Tutor takes the 
opposite side and checks my moves for cor­
rectness, requesting a new move if mine Is 
in error. Chess Tutor also displays the 
board and all moves graphically on the 
screen. 

There are seven opening variations from 



" .. if you are a casual 
player like me, you may 

find it difficult to stay sharp 
on your openings. " 

the book Winning Chess Openings by Fred is to be displayed. guesses per move. 

Reinfeld used in Chess Tutor. They are Ruy GP-position to display current move YM$-holds the player's move entry. 

Lopez, Sicilian Defense, French Defense, notation. AS- used to hold each character of 

Caro-Kann Defense, Alekhine 's Defense. 
Queen 's Gambit Declined and Nimzo­
lndian Defense. However, due to the way 
Chess Tutor is designed, other openings or 
variations (even complete games) could just 
as easily be used. 

Moves are entered and displayed using a 
fairly standard algebraic notation tor micro­
computer chess. The files are represented 
by the numbers one to eight and the ranks 
by the letters A to H (see Fig. 1). For exam­
ple, the opening move for white in Ruy 
Lopez (P-K4) would be entered E2-E4. You 
enter all moves this way except castling, 
entered 0-0 on the king's side and 0-0- 0 on 
the queen's side. The design of the chess 
pieces is the same as used by Hayden's 
SARGON chess program, with the center of 
the piece indicating its actual color (see 
Fig. 2). 

Chess Tutor beg ins by asking you to 
select your color and the opening you want 
to practice. Once these have been ac­
cepted, the board is set up and displayed on 
the screen. In the upper left of the screen 
are the words You and Me. When it's your 
turn to move, an asterisk is displayed next 
to You. 

It is unnecessary to use Enter when 
entering your move, except for king-side 
castling . Chess Tutor does not recognize 
the backspace and erase character. If you 
make a mistake, complete the entry by 
pressing the Enter key. Chess Tutor will res­
pond with Entry Error and Try Aga in. Then 
1een1er you1 move. 

Once your move has been accepted, 
Chess Tutor evaluates it. If it's the correct 
move, the program updates the board 
display and makes its next move. If you 
made an incorrect move, Chess Tutor 
displays " Not the best" and " Try again". 
After three incorrect choices for the same 
move, Chess Tutor tells you the correct 
move. The game then continues from there. 

Since Chess Tutor requires almost all of 
a 16K Level II machine {see Program 
List ing) spaces and remark statements 
have been removed from the program. 
Therefore the following program notes are 
p1ovlded for clarification: 
• Variables -

P-player's color (0 =white, 1 =black). 
YM-player' s move flag (1 =player's 

turn). 
MV-move number. 
VM,VN-used to calculate where a piece 

TY-counts number of player's incorrect player's input. 

Black Pawn Black Pawn White Pawn While Pawn 

on on on on 
Black wnne Wnite Black 

Fig. 2. Chess Piece Design. 

Program Listing. 

10 DEfINTA-?.:01MHS(8, 8) ,TS(~ . B\ ,P9 ( 25 , 11), N9$ (7) ,c>S(l) 

20 c1.s 

30 N9S(l)='RUY WPEZ ':N9 $(2)= "SICILIAN OEF':N9Si3) • " fRENCH DEF ': 

N9S(4)•"CAR0-KANN DEF' :N9 SIS)• "AL&KHINE ' S 0Ef " :N9Sl6\ • "0N'S GAnB 

IT DEC":N9Si7) •"NrnW-IND DE~'" 


40 PRINTTAl\(2'9) ·c!IE:ss TUTOR. :PRINT:PRINT 
50 GS= 5 : CP• l3 l : CSS I 0) • "" :C5S (I)=· +",C5S 121:"J ": C5$I3) = " ? " 
6a INPUT"DO Yat• HANT hltITL OR BLACK (W/B)•;PS 
70 lfLEfTS(PS,l\•"W'THE P• OELSElfLEFTS(PS,l)= ' B'THENP=lELSE60 
BO PRINT"CHOOSE A~ OPENING ": t'ORl=IT07 : PRIN'l'l ;N9S(l) :NEXT 
90 !NPUTT0: lfT <l0RT0,7THENCLS : GOTOBO 
) 00 CLS: I FP=OT!IONPRI NT~O," YOU >If"; ELSEPR I NTPO ,' ME 

YOU"; 
110 PRINT~64,STR!NGS(l5,!Jl); 
1:20 CT=-l:FORJclT08:FORJ lTOS:TS(l,J) CT;BTFCT:Jf'CT~lTHENCT•CT-lE 
LSECT=CT+ l 
130 NEXTJ :CT •BT ,NEXTI 
141.l lfP-=0THENYH=l 
150 MV=O 
160 t'ORI •I T08 : fORJ• l TOB, REAOBS (I , J) : NE XTJ, I 
170 D/IT/120,9,22, ll , 24 , 10,21,8 , 7 , 19 , 7 , 19 , 7 , 19 , 7 , I 
180 DATA25, 0, 25 , 0 , 25 ,0, 25,0 , O, 25 , 0 , 25 , 0,25,0 , 25 
190 DATA25',0 , 25 , 0, 25 , 0 , 25 ,0,0, 25 ,0, 25 , O, 25 ,0, 25 
20 0 DATA I l, l , 13 , I , 13, I,!) , I, 2 , l 5 , 4, 17 , 6 , 16 , ) , l 4 
2 U fORl =0T02 5 : FORJ•0T01 I; READP9 (l , J) : NEXTJ, I 
220 DATA191,!9l,19!,19! ,l 9l ,1 91 , !91,191 , 191 , !91, 191 ,l I 
2JO DATA191 , 191 ,14 ),!75 , 19l ,1 91 , l91,l8J,l76 , l78 ,1 9l , !91 
.2 49 DATA191 , 147, 135,139,163, 191, 19 1 , 177, 176 , 176 , l 76 , 191 
250 DATA191, 143 , 131, 131 , l 31 , 191 , 191, 191 , 177, l 76 , 194 , !91 
260 DATA19 1 , )59,131 , 139,191, 191,1 91 ,I B3 , l76,l7B,!91 ,l 91 
270 OATA.l9l,l54 , l29,139,186 , 19l,19l,l79,l76 , l78 ,l 87 ,191 
280 DAT/1159, 1 43, 14 5 , 155 ,143, 191, !Bl, 176 , 176 , J76, 176 , 191 
298 DATA191 ,1 9l,143 , 175 , 191 ,19l, !9 l,!8 3 , !7B,17~,Jql,J91 
300 DATA19l , 147, 167 , 155,163 ,19),191,1 77 , 179 , 179 , !78,191 
3le DATA19l,!43 ,1 Jl , l79 , lll , l91,191,19l,l77,179,184 , l91 
320 OATAl91 , 159 , l79 , 155,l9l ,191, 191 , IBJ,17B , l7B ,19!,1 91 
J30 DATA191 , 154,185,155,186 , 19 1, !91, 179 , 178 , !78 ,J 87 ,1 91 
340 OA1"Al59, 143, lH, 155, 143, 191, 181, l 76 , 164 , 172 ,J 76 , 191 
350 DATAl28 , 128 , 176, I H , ) 28 , 128, !28 , 136 , 141,141, 128 , 128 
)68 DATA! 2B , 172 , 152 , )64 , 156 ,) 2B , l28 , 142,140 ,140, 141, I 2B 
l70 OATA12B ,176, ! BB , 140 , lBB ,1 28 , I 2B , 12B , 14 2 , 140 ,ll 5 ,l 2B 
)80 0ATA12B ,160 , 10, 164,128 , 128 , 128 ,136,141, 141 , 1 2B , 12B 
390 OATA128, 165, 134, 164, 133 , 128 , 128 , 1 40, 141, 141 , 132 , I 2B 
400 OATA160 , 176, IH , 1 64 , 176,12B,J3B, 143, 14 6 , 142.143, 128 
410 01\TAI 28 ,l 2B , 176 , IH, 12B , 128 , 128 , )]6 , 143 , 1 4 1 , 1 28 , 12B 
4 20 DATA128 ,1 72 , IB 4, 180, 156, J 28 , ll8 , 142, 143 , 143, 141 , 128 
4J9 DAT.Al 28, 176 , 188, 188, 186 , 1 28 , l2B ,) 28 , 142 , 143 , 1)~ , 128 
44 0 DATA ! 28 , 160 , )8B , l 80 , 128 , 128, 128 , 136 ,H 3 , 141 , 128, 1 28 
4 59 DATAl 26 , 165' , 19C , 181.l , 13) 1 128, 128, 140, 143, 141, l 32, 128 
460 DATA160, 176 , 174 , l64,! 76 ,l 28 , l38 , l43 , l43 , l43,!43 , 128 
47 0 DATA128 , l28 ,1 28 , 12B,l2B,12B,12B,12B,l2B,12B,12B ,1 2B 
4 80 VM •l53 76:VN•0 
490 PO fl! • BTOl STEP-) : FORJ •IT08 : FORK•0T05 
5 ~9 POICeVK+VtHI< , P9 (BS{ l , J) , K) : POKEVH+VN+K+64 , P9 (BS (I ,J ) , K+6) 
51 8 NF.:l<TR : VN:aVN+6 : NEl<TJ: VM. -=VM+ 128: VN:::r0: NEXT I 
520 VM•l5l76 : FORJ •lTOT0 
530 READCJ 
5 40 IFC1 <> 99THEN530 
55 0 NEXTJ: PR! NT~CP-4 , N9S (T0 ) ; : GOSUBl 110 
56 0 lfY M<>ITllEN93 0 
570 I FYM • l T!IENI PP•0PR I N"r@0 , ""; ELSEPRI NT @l0 ,' .. ; 

58 0 TY•0: CA=0 

590 If P•0GOSUBJJ 10 


Program continues 
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for the TRS-80 from Miera-Mega 

The Original GREEN-SCREEN ..... 29 

The eye-pleasing Green-Screen fits over the front of your 
TRS-80 Video Display and gives you improved contrast with 
reduced glare. You get bright luminous green characters and 
graphics like those featured by more expensive CRT units. 
Don't contuse the Original Green-Screen with a piece of thin 
film stuck to /he face of your video tube. such as that adver· 
tised by others. The Original Green-Screen is mounted in a lull 
frame perfectly matched to the color and texture of the 
TRS­80 Video Display. It is attached with adhesive strips 
which do not mar your unit in any way. 
The full frame design of the Original Green-Screen "squares 
off" the face of your video display and greatly improves the 
overall appearance of your system. 

(Specify whether for Model I or Model Ill) 
THE GREEN-SCREEN ....................................................... $73.95 
Add $1 .50 for postage and handling. 

THE ULTIMATE STAR TREK PACKAGE 

Tired of trivial computer games ? This complete Star Trek 
package will provide you with endless fascination and 
challenge. In addition to the program cassette, it includes 
comprehensive ins tructions , a pad of "Voyage Log " record 
sheets, and a free-standing "Torpedo and Maneuvering 
Chart." 
The package is built around the latest version of Lance 
Mick/us ' incomparable Star Trek Ill . a 13,000 byte program 
with a host of sub/le and imaginative features, which in· 
elude numerous dynamic and spectacular graphic displays. 
Star Trek Ill puts you in command of the Enterprise cruising 
in a galaxy of 192 quadrants filled with uncharted hazards. 
including hostile Klingons, pulsars, and black holes. You 
have at your disposal scanners, various weapons and 
defense systems, on-board computers, and a loyal crew. 
(You will need them all to survive the Klingons.) 
Your mission is to rid the region of Klingons and to locate 
five inhabitable planets. all within 300 stardays, before re­
turning to Star Fleet Headquarters where your overall effec· 
t1veness as a starship commander will be scored. High 
scores are possible only with careful planning and effective 
battle tact ics. The "Voyage Log " sheets will guide your 
strategy, and the " Torpedo and Maneuvering Chart" will 
give you a vital edge in combat. (When you engage three 
Klingon ships you can 't afford to miss.) 

STAR TREK PACKAGE /for Level II. 16K only/.. ... 
MrJ $2.00 lor pastage and hand/mg. 

.$22.95 

Terms: Check or money order. no COOS or credit cards, please. Add amount 
shown /or postage and hand/mg ro price of the item. All /rems shipped wlthm 48 
/!ours by llrst class or priori ty mail. Vrrgm1a residents, add 4% sales tu 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Micro-IVlega ·P.O. Box 6265 ·Arlington,Va 22206 

Progr.Jm cont1fluea 

600 I f'T\' •CTUE!-.: l f P=-"':'HE..:~."1\''-"l.1\'+ l 
6.10 i:RI~"'T~C?-..,1,Y.\': 


e~\1 ~MS• '"''" ; fVP.I •<.'71... .; 

o)J ASst::t\!::':"S:ll''AS=••rHL~tiJr 


t35 HASC{AS. =l]'i!H:.Sll-"'!:-~S,..," " '!'! 1 i~t-Q~f.LSF.63 i' 


o.al IfASC,AS) ·.J:!"!'hE\6 )C!:.:LSEF'R~~~'l,..i(i- 4 t' P "' 6) ,t\$: 

6jlJ Y,,.S•'01S+AS:SE:XTI 

660 1FYM $• · o - O" ORY!IS • · o--o-o " TliESCA= I , oo-ro1 4~ 


b7C IF'LLN(YMS ""'~A ND M.lDStYMS,3,l l•~ "'-•':'ttES710 


6f0 ~l<Sl"ld 11 ~:FR.: !\~-::-1..'P- ~, -l~Tfd f ta>.or·: ! 1 :\.,~··:.~ ~ l h\: PHl '.\':' •(F-ol.. •Tr< 

~· ACAi:~· ·: H''7'Y::11JM~DF=JM.'w "'.'-! 

:itf~ lf?c l~L15~8 1l1~ 


""'1'l' GC'':'c'; l! 

-1~ t.:l:ns1.· ~::.·sovs , :,1 -u~:s.:=,-,s ~HD~1YMS, ... ,1 1-.;r,
1 

.. :~ c~•,\::i1....1.1~ws1y~· s .~.1 1,-t- 1: R .. •·\-' Yto.).Y11it$ , 5,l) --ts 
~ 3C ~f( ldORL.l ' dnfi.R! !...:RRl "~0~(',: l !-{-.:':'. t:IO;t.P...'. .. lC'R.i;r~ tlT'.llf\;....;~.s:·BJl I 
~:CCTCoSC 
~o I FTY•O'THt:~aa;AcP: , L·:.: . r.s:. ~D, RD, ( ~ 

-iijl) tFCA .. _,TM:~~.:O 
-i60 lFCI,q41'HE:0.190 
"170 I F\'M s ... , ..o-o-0 · 1'm;sGOS1an l JC' : \';QTOB3~ 
,80 GOSUB990 : GO~O'J10 
"90 lfCI ...... ~~THE.NGOSi."Blll" :G07C8Jll 
Sl'O ~0$1..'Bl '>'1 ; G07'0930 
tHC !PCI ... 4'1PR!,T"1CP.. 5 ·tr• } , C5S(Cl); : GOT087C!=:'L$1::8 .. J 
b~ 0 l ~Cl •CSANO.:~=('D,..t\DRl =KS AN DR •R'OTflENB l OELSECOSliBl 11 lt 
8Jr PRH,'J'"CF-<. "NOT 1"H£ BEST";' IFTY•2THEN840ELSEGOSUBlll~' PRINT• 
C'P- 4 I .TR\' ACAIN. i: 'TY•'!'\" ·d: 1FP~lGCSUBl110 : COT0590EL.SE ~90 
840 COoUBll 10, PR! NT~CP, "B[TTCR Is •; 'GOSUB I 110 , PRI NT~CP-4 ,MVJ; 
850 1FCJ ,4 4TH!:,C3•CJELSEC3=0 
860 PRI ~'T t1CP4 ( !J • 6 ) , CHk$ (cs ... 64) rCHRS {RS .. .;5 J -t"' - •+CHkS ( CD+6 .i ) +CHR S ( 
R0+48) •C';~(C3); 
670 I FTS ( RS , CS) UTHE~"V•UELS[~V=25 
880 FORI=0T05,POKEVM+((8 - RS) '1 28).((CS-1) " 6) +1 , P9(NV , l) , 
89U P<JK<V>H ( ( 8-RS) • 12s1 + ( 1cs-1) . 6) +l '64. P9 (NV. H61 
900 POKE" "+((8-RO) • J281 +((CO-I) ' 6) +I ,P9 (Ph(TS(RO , CO) "1 2) , I) 
910 POKEVM+ ( ( 8-RDI ' 1281 +( (CO-J) "6) +1'64 , P9 (Pl + (TS(RD , CO! • 12 ) , ! +6 
I 'NEXT! 
910 GOSUBl150 , !FY~ 0THENYM-1 , GOTC570 
930 PR! NT@O ," ""PR! l'HIO ," "; ' \loi•O: RE/\DP 1 , CS, RS , CD , RD , Cl 
940 1 f P•l TllENGOSUBJl) 0 'MV•MV• l, PRIN1"@CP- 4, MV; 
950 I fCI ='' PR! ,,.~CP+6- ( P • 6) • · o - o - o ·; ' GOSUB99 0 ' GO"NJ92C 
960 IFC!•55PRJ~"T@CP+6-(P • 6) •• 0-0 .,, cosus10so,GOT0920 
970 1FCI <4 4TlirnC3•CI ELSEC3 • 0 
9SU PRINT@CP+6-(P " 6) , CHRS(CS+64)•CHRS(RS'4Sl•"-"•CllRS(C0+64) tCHR 
SI RD• 48 l •CSS (CJ) ; , FORI • I TO IOOO' EXT, GOT0870 
990 IFYM•lTHENIFP• OTH EN 1 010ELSEl030 
1000 IFP•OTHENJC30ELSE)U)0 
1010 FOR! I =OTO~' ?0Hl6272+1I , l28' POKE16336+ 11 , l 28 , POKE! 61B4' ! I , P 
9 ( ~ 4 , l l ) , POK f.16 HS+ 11 , P9 i 2 4 , I I+ 6) 
1020 POKll6290d I, P9 { 8 , ! I) , P<JKEJ6354+1!, P9 ( 8, I H6) , P<J KEl6 296+1 I , 
l a , rOKEl636 0+1I,J< 6 oNEXTJl,RETURN 
lDJO t'ORI I .- (.lT05: Pt;.}(ll 5376+ I I,) 9l: POl\E'l3 440 .. 1! ,191: POKE15368+t l r P 
9(6, I I) ,PuKEl5452•I i ,P9(6,I1+6) 
104 ?O•Cl 53 9•+!;, P9 \ l4, I I) ; POKEl 5 458+ 11, P9 ( 14 , l l +6 ) : POK El S 400+l 
l , l 91, P<JKFl 54~4' I l , 191 'NEXT! l, RETllR N 
1050 l FYM= I ":'HEN If P• OTHENJ070£LSEl090 
1060 I>"P=0THENJ090ELSEJ07U 
107~ FOR! I • OT05, P<lKEl 6296+1 I, J2B , P<JKEl63 0· 11, 128, P<JKEl6302 + l l , P 
9 ( 8, 1ii ' POHi 6 )bb +ii ,P9 ( 8 , l I +6) 
lOBO POK El 6)08+1 l , P9 i.2 4, I l) : POK!-;16372 ,.I I , P9 l 24 , I 1 ... 61 : POKE16-3H ~ l 
I,19l:POKE:l6378+ll ,l91: E:X'Til :RET~fW 
1090 f'DRI l•OT05' P<JKEl5 400'1 I , i91 'PuHJ5464 di , 191, POKE ! 5 406 il I , P 
9( 14, l !l , POKEl5470+!1 , P9( 14, 1 H61 
1100 P0Kll5412-+l1 ,P9t6 ,II ) : POKF.1~4.76 , lJ ,P9{6,ll-t6) : POKE15 .$1 S-tll , 
l28,POKEl5482+11,l 6: NEX T!i,RE'l'lRN 
ll!U CP= P+6 4 
1120 lFCP ... •97 4~E1.'t.: ~N 
l 130 FOR! I• 256T0960STEP64' PR!NT,l! J , STRl NGS ( 15 , 32); , NEXT 
1140 CP•260:RETURN 
1150 iFCi<66RETlRN 
1160 1FC1•99THENl220 
ll70 IFCI•88THEhCI$= " RESIGN" 
1180 IF'C!s:771'1iENCl~="'M;,Tt;• 

1190 1rc1S=66THE!\Cl$'C'" 11 0R/\h"N'" 
1200 lPYM•lTHE lfP•OTHENPR!NT~CP , CJS;r!.GEPMl~T~CP•b , CIS; 
121 C I fYM a: 01'HE I FP= (}THE~PRI NT tJCP-t 6 , CI~ ; Et.Sf.PR I ~T'3CP , Cl S ; 
1220 GOSUBll!O , PRJNTPCP- 4," G, E OVFR "";,GOSUBlllO 
1230 PRINTVCP-4, "PLAY AGAIN "; 
1240 lNPl:TZS : IFLEFTS(ZS ,1 ) "N"THENEND 
1250 I FLEFTS ( zS , l l • • Y"THENRUN 
1260 GOTOlno 
1270 DATA99 
1280 DAT.1\7,5 , 2 , 5 , 4,0,J , 5, 7 , S ,5,0 , 9, 7, l , 6 , 3,0,J , 2 , 8 , 3 ,6 ,P 
1290 DATA! C, 6, I, 2 , 5 , 0, I , I , 7 , 1 , 6 , 0 , JO , 2 , 5 , l ", ~ , J , 7 , S, 6, 6 , 0 
1380 OATAll ,O,C , 0,0 , 55 , 4 , 6 , 8 , 5 , 7, 0, 8 , 6 , I , 5 , J , O, l , 2 , 7, 2 , 5 ,O 
131U DATA:C , J, 4, Z , J , 0, l, -t, 7 , 4,6 '", 7 ,3, 2 , ] , 3 , 0,0,0,0 •", 0 , 5!1 
l320 DATA7 , 8 , 2 ,6, 3 ,O,J, J , 6 ,l ,5, 0, Hl , 2 , 3 ,3, 2 , 0,1 , J , 7 , ) , 5 , 0 
13311 DATA7,4 , 2,4 ,4, 0 , 5 ,4, 6 ,3, 7 
1)40 DATA99 
1350 DATA7 , s , i , 5,4,0 , l,J,7 , J.5 , 0 , 9,7 , I , 6 , ) ,0, l ,4, 7 ,4,6 , 0 
l 360 DAU7 , 4, 2 , 4 , 4 , 0 ,J, 3,5 , 4 , 4 , 0 , 9 , 6 , J , 4 ,4, O, l , 7 , 8 , 6 ,6,0 
1370 ['>f;TA , 2 , l,3,3 , 0,J,2,8 , J,6,8 , 10,6,l,5,2,0 , l , 5 , 7 , 5,6 ,G 
1360 DATAB ,o, o,9 ,D, ss, 1 .1. 7, 1,6,o,10 ,3, I , 5 , 3 ,o , 5 ,4, s ,.3, 7 ,a 
1390 DATA7.6 , 7 ·'. 4 ,0 .4 .o. A . ~ . 7 
1:00 DA'l'A99 
1410 DATA 7 , 5 , 2 . 5 , 4 I" I l • 5 . ' . 5 . 6 . J, 7 , 4. 2 , 4 I~·" I] • 4. ' , 4, 5 . 0 
14 0 Of,TA 7, 5 , 4, 5 , 5 , 0, l , 3 , 1 , 3 , 5,] , ' , 6, 2 , 6 , 4 , 0 , J , 2 , 6, 3 , o, 2 
1 430 DATt.9 , 7I1,6,3 , 0,5,4,8,2.ft. 2, J0 , 6, 1,4 , 3,2 , l , 3 , 5 ,4 ,.;, } 
?4 4'-l DA'l'A7,) ') ,4 ,4 . or.:; I ) I a ,.a, 7 I 2 , IO ,.; , 3 I ') I 2 ,Or ). r 7 I e r ~ , 2 I 2 
1450 OATA7, 2, 2, 2, J , ~.J, S, 7 , 6 , c:, , 0, l O, J, l , 2 , 2 ,0, '1 ,G , t1. 2 , 4, I 
1460 Df\TA12 , S , l,6,l , 
1478 OA'rA99 
14 80 OATA7 , 5 , 2, 5 ,4 , ~,J , 3,7,3,6 ,U, 7 .4 , 2 .~ , 4,'1, l ,.;, 7, ~ . S:, ,0 
1490 Df\TA9 , 2 ' 1 , j . 3 r 0, l , '1 , 5, 5 ,4. "· '1,J , J , ; , .i ,a I 4,) . B, '15 , 5,0 
1500 DATf\9 , 5 ,<., 7 , J ,fl,.; ,6 ,5, 1 ,6 
1510 DATA99 
15 20 D~TA 7 , ; , I 5 ' 4 I D I 3 , 7 I 8 . 6, 6, 0 . .. . 5 . 4, 5 . 5 . 0. j , 6 . 6 , 4. 5 ," 
1 sJ o DATA1 , 3 , i , J , 4 , o, J , 4 , 5 , 2 , 6 • ei , • • ~ • 2 , .:. , ~ , a . J , c, 1 , 4 • ti • 0 
1540 OA"!'f,/ ,6 ,2 , 6 , 4, 0 , 1 , 4 ,6 , S , 5 . ~ , "i , 6 , 4 , 5 . ~ , D , 3 , 2 ,8, 3 , 6 ,0 
155(1 oA·rAlC , .) , 1 , :; , J , r ,4, 3 , B,6 , :. , e,9 , 2 ,1, 3 , 3 ,a,1, s , 1 , s . 6 ,e 
l56B DATAle , 6 ' l , 5,2 . u , 5 ,4, 8,4 I 1 r0, 9 , 7 , J ,6, J , "· o , e,G , 0,0, 44 
1570 DATA0 ,0,0, 0 ,o I 55 .1,6 I 7 ,6 ,6. 0. 7 , 4,4 ,4 , 5 ,2 , J , 3 , 6 , 5, i:, . 0 
I sao CATA9. 6.), 5 . 5 . 0' 1 • 6, 6 ' 5 . 5 '~, 7 , l • 2 . I' 4 ' 2 ' 6.). 8 . 2 • ~ . 0 
1590 OATAl I ,4, l , 2 ,J,0,4 , 6 , 5 , 7 ,6,0, S , J ,l ,4, J 
) 600 DATA99 
lf.lU DAT1\7 ,4, 2 ,4,4,D, J I ii, 7 ,4. ~,0,7 . 3 , 2 , 3 ,4 . 0 . 1.S . 7 , 5 , 6 . 0 
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~~~~~iilliii6l~~L~Y~N~X~T~E~L~E~PHONEMODEM 

TWO 40/track drive kif ond hardware. Comes 
complete with all lhenecessary hardware and 2 
drives of your chooce. (MPI or TANDON 40 
track). NO SOLDERING OR TRACE CUTTING 
REQUIRED! COMPLETE EASY TO FOLLOW 
INSTRUCTIONS INCLUDED . . . . . . . 875.95 

TWO 80/track drive ktt and hardware. Same as above ........... 1,095.00 


ONE 40/track drive kit wilh all hardware and your cho ice ol MPI or TANDON 40/ 
track drive. (INSTRUCTIONS INCLUDED) . . . . . . . . . . . . . . . . . . . . . . 599 .99 

ONE 80/track drive kit wtthall hardware and one MPI 80/ lrack drive. No solder ing' 
(INSTRUCTIONS INCLUDED) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 899 .99 
TRS-80 MODEL 111. 48K , 2 40 Trock TANDON or MPI drives ........ . 2.0llS.99 
TRS-80 MODEL Ill , 48K. 2 80 Track MPI drives . . . . . . . . . . . . . . . . . . . . . 2.325.99 

1 YEAR WARRANTY 

16 K MEMORY 19.95 

MODEL I, 111 APPLE AND EXIDY. Instructions included. 
(MOD 1 Keyboard requires jumpers. $2.00 extra) 

ARCHBOLD SPEED-UP MODIFICATION FOR MOD I 
TRS-80. RUN UP TO 300% FASTER CPU SPEED! SPEED UP 
SLOW PROGRAMS WITHOUT SOFTWARE! .... . . .. 45.00 

MONITORS 
Black and Wh ite Mon itors 12" (TECO) . .. .. .. ... . .. 129.95 
Green Phospher Monitors 12" (TECO) ... . . . .. .. .. . 159.95 
AMDEK Black and White 12" Monitor ..... . .... ... 159.95 
AMDEK Green Phopher 12" Monitor 100G .....•.. . 189.95 

MODEL I DISK DRIVES 
These drives come complete with power supply and chassis. 
90 day warranty on disk drives. ALL DRIVES COMPLETELY 
TESTED PRIOR TO SHIPPING! 40 track drives are fu lly 
compatible w ith TRSDOS, NEWDOS- 80, LOOS etc. 
Fu lly compatible with the PERCOM DOUBLER and Double 
density! 80 track drives require MAKE-80 program to run 
regular software. (SPECIAL! GET A FREE 2 DRIVE CABLE 
WHEN BUYING 2 or more DRIVES!) 
40 TRACK MPI or TANDON DRIVES .. . .. .. •...... 319.95 
80 TRACK MPI .. .. .. ... .... ... . .............. ... . 439.95 
DOUBLE SIDED 80 TRACK MPI . . .. . .. . .. ... . .. .. 579.95 
2 DRIVE CABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.95 
4 DRIVE CABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 35.95 
SPECIAL DOUBLE SIDED CABLES .. . ... . ..... (CALL $) 
MAKE-80 CONVERT 40 TRACK TO 80 TRACK. 

(SPECIFY MOD I, Ill) . . . . .. . . . . .. . . . . .. .. . . .. . . . 29.95 

DISKETTES 
SPECIAL: Brown Bag D iskettes (Verbatim) Bag 0120 49.95 
SPECIAL: Brown Bag Diskettes 100 ouantity .... .. .. . 214.00 
VERBATIM DATALIFE DISKETTES Box of 10 . . . . . . . . 32.50 
VERBATIM DATALI FE DISKETTES 100 ouantity ... ... 275.00 

SPECIAL DISK HOLDER 
Holds 50 Diskettes 
Reg. Price $35 .95 

SPECIAL 521.95 
PERCOM DOUBLER 11 (Includes DBLDOS) Doubles storage 
on Model I disk drives. Installs in Exp. Int. in minutes! W ill not 
eflect normal operation! ....... . .... .. . . .. . .. .. ... 189.95 
NEWDOS-80 (New Version 2) . . .. . ..... .. . . .. . .. .. 139.95 
LOOS ............ . ....... .... . ... . ... . . ....... . . 139.95 
DOSPLUS 3.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.95 

(Specify Mod I or Ill) 

AUTO /DIAL AUTO/ANSWER. 
COMPLETE WITH SOFTWARE AND 
HARDWARE FOR MODELS I AND Ill 
The RS-232 is not needed! Completely 
assembled. LYN X MODEMS are compatible w ith 
ST-80 Ill also .. .. .. . .. . .. .. .. .. ...... ... . ....... . 299.95 
ST-80 111 : Smart terminal program. Allows saving data to disk 
or sending data from disk and more! Mod I or Ill ... 149.95 

PRINTERS 
SPECIAL: FREE CABLES AND FREE SHIPPING 

WITH ALL PRINTERS! 
CABLES FOR MODEL I EXPANSION INTERFACE, MOD 111, 
or PMC-80 EXP 100 or PIF-40 only.) 
PLEASE SPECIFY WHICH COMPUTER ! 

HIGH QUALITY DOT MATRIX 
EPSON MX-80 (Tractor feed only) .. .. .. .. . ... ... . 539.95 
EPSON MX-80 FT (Tractor and Frict ion feed ) . . . ... 639.95 
EPSON MX-70 (T ractor feed only) . . .. . . . ......... 419.95 
EPSON MX-100 (T.ractor and Friction feed 14.5 wide) . 895.95 
EPSON MX-80 H i-Res Graphics Option . . . . . . . . . . . . 89.95 
Add-On Friction Feed Adaptor for MX-80 or MX-70 59.95 
OKIDATA MICROLINE 80 (Friction and Pin feed) .. 414.95 
OKIDATA Ml CROLi NE 82 (Friction and Pin feed) .. 597.95 
OKIDATA MICROLINE 83 ........ . . . ..... . . .. . .. . 897.95 

(Friction, P in and Tractor feed 14.5") 
OKIDATA Ml CROLi NE 82A. 120 cps ......... . . ... 825.00 

(9x9 matrix w /descenders) 
OKIDATA MICROLINE 83A. 120 cps . .. .. . .. . . . ... 925.00 

(9x9 matrix w / descenders) 
TRACTOR FEED ADAPTOR for 80 and 82 . . . . . . . . . 75.00 

LETTER QUALITY PRINTERS 
The C-itoh Daisy wheel printer is one of the finest Letter 
Quality printers we've seen. WHY PAY MORE FOR LESS??? 
Exchange Daisy wheels to get the kind of printing fonts you 
need. 12-1 O pitch. Excellent w ith Scrips it or Electric pencil. 
Let's lace it, sometimes dot matrix doesn't hack it! (You can 
use standard Diablo Carbon ribbons w ith the C-itoh to get 
crisp "COPY READY" printouts!) 
C-ITOH DAISY WHEEL 25 CPS ...... .. .. .. . . . . . 1,795.25 
C-ITOH DAISY WHEEL 45 CPS .. . . . .. . ... ..... . 1,995.25 
C-ITOH TRACTOR FEED . . . . . .. ...... ... .. ... .. . 219.95 

PMC-80 COMPUTER 
18K LEVEL II Fully compatible with 
all TRS-80 Mod I Software 595.95 
PMC-t1 COMPUTER 181< LEVEL ti 
with upper/lower case. Upper/ lower case 
driver in ROM. Aulo key repeat. Numeric keypad. 

4 programmable keys. Built In speaker 100% Mod I software compatible 179.H 
EXPANDER 100 PMC's expansion interface 32K. disk controller. printer Interlace. 
(Expands PMC·80181 lo 48K) ........................... . .......... . 491.99 
RF-MODULATOR tor PMC or TRS-80 to TV Hook-up. Completely assembled and 
tested. (Plu s In Video pon) UHF CH.33 . . . . . . .. . . . . . . .. . . . . .. . . . . . . . . 31.15 

TRS-80 Disk and Other Mysteries Book. 132 PP . . ....•..... . ... . .... . . . 22.50 
Microsoft Basic Decoded and Other Mysteries. 312 PP . . .. ... .....•... • ~.'6 
Custom TRS·80 and Other Mysteries. 300 PP . . . . . . . . . . . ·. 21.15 

CALL TOLL FREE: 800-528-1149 
NO SURCHARGE FOR VISA. MASTER CARD OR AMERICAN EXPRESS'! ! 
(10%DEPOSIT REQUIRED ON C.0 .D 'S OVER 5200.00) Send Certified Check. 
Money Order or Check. .,,. 9 

SIMITEK Cl•ITEI Pl•ICTS INC. 
1

4877 E. SPEEDWAY CALL FOR 
TUCSON . AZ 85712 FREE 100+ PAGE 
(602) 323--9391 CATALOG!!! 
TRS-80 IS A TM OF TANDY CORP. PMC-80 IS TM OF PERSONAL MICROCOMPUTERS. 
PRICES AND SPECIFICATIONS ARESUBJECT TO CHANGE WITHOUT NOTICE 
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" If you made an incorrect move, 
Chess Tutor displays "Not the Best" 
and " Try Again." 

Cl ,Al-board coordinates of player's 
" from" move. 

C2,R2-board coordinates of player's 
" to" move. 

CA-castling indicator (1 =cast ling). 
Pl-index into piece table, P9. 
CS,RS-source square coordinates read 

from data statements. 
CD,RD-destination square coordinates 

read from data statements. 
Ci - move qualifier (read from data 

statements): O=none, 1 = + (check), 2 = ! 
(good move), 3 =? (bad move), 44 =queen­
s id e castle , 55 =king-side castle , 
66 =drawn, 77 =mate, 88 =resign and 
99 = end of game. 
•Arrays­

BS(8,8)-contains the piece codes for in· 
itial board setup. 

TS(8,8)-indicates color of each board 
square (1 =white). 

P9{25,11)-contains graph ic codes for 

each piece, read from data statements 
220- 470. 

N9$(7)-contains names of openings. 
C5$(3)-contains move qualifiers ( +, !, 

?). 
• Data Statements ­

170-200-piece codes for ini tial board 
setup. 

220- 470-graphic codes for all pieces. 
Each statement contains 12 values. The 
first six make up the top of the piece and the 
next six the bottom. 

220-empty white square. 
230- 280- black pawn, rook, kn ight , 

bishop, queen and king on white. 
290- 340-white pawn , rook , knight , 

bishop, queen and king on white. 
350-400-same as 230-280 except on 

black. 
410-460- same as 290- 340 except on 

black. 
470- empty black square. 

1270-1710-piece, move, and qual ifier 
codes tor each move of the seven openings. 
Each move cons ists of six values: piece # 
(1-12,0 i f castl ing), two "from" coordinates, 
two "to" coordi nates, and a move qualifier. 
Each move is terminated by a 99 code. Ex­
ample, 1280 DATA 7,5,2,5,4,0,.... 

7 = whole pawn 
5.2 = lrom E2 
5.4 = to E4 
o = no qualifier 

Although Chess Tutor is developed 
around seven specific open ings, you can 
add openings or even complete games by 
putting your own data statements in place 
of mine at lines 1270-1710, or by adding ad· 
ditional data statemen ts if you have more 
than 16K. But don't forget to change lines 
30 and 80 to account for your changes or ad­
ditions. • 

Quality Products With Support And Service For Lesslll 

16K Radio Shack Model 3 computer $839-48K for $899 
With 2 40 track drives $1890 and a AS232 for $1959 
16K for the Radio Shack Model 1, 3, and Apple 2 + $ 16 

rercom Electric Crayon-add color and hi-res graphics to your model I $ 139 


The Connection-for Model 1-300 baud- orig. only&.. direct connect for $I I 9 

Lex I I coupler- 300 baud-orig/ans-half/ full duplex $I 29 


Omnitek 40 track drive w/p .s. &.. case $295-80 track $395-5 &.. 3 ms access 


Omnitek 80 track dual head drive with p .s. and case $499 

Omnitek 8" disk dr ive power supply and case $69Q 

Omn ltek Power Supply and Case for 5" drives $63 and for 8 " drives $I 39 

Omnltek cables for 5 " drives--2-drive for $24 and 4-drlve for $29 

Omn ltek cables for 8 " drives-- I -drive for $24 and 2-drlve for $34 

Economy 5" double density disks $24 with center rings $28 

Disks for 8" drive-double density $36 


12" B&..W Leedex (Amdek) Monitor SI 14 and IO" B&..W APF Monitor $99 


Base 2 printer $539 C.ltoh Starwriter $ 1439 

Ok ldata Microline 80 printer $369 Tractor $50 

Olddata Microline 82A printer $499 and 83A $749- I 20cps, uc/lc/graphics 


Call for Quotes on Epson, Apple. and Commodore equipment . 


Dealer inquiries invited. Mass . Residents add 5 % Tax . F.O.B. Tewk:;bury. freight extra . MIC. Visa or check accepted . 

TRS-80 is a reg . trademari< of Tandy Corp . ,.,. 105 


Omnltek Computers International Inc., 1899 Main St., Tewksbury, Ma 01876 
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REVIEW 

A mouth and ears for your 80. 

The Cognivox 


The Cognlvox 
Voicetek 
Goleta , California 
$149 

Richard C. McGarvey 
221 Hirschfield Drive 
Williamsville, NY 14221 

Always on the look out for a new toy to 
add life to my computer, I recently 

came across an advertisement for a voice 
input/output peripheral called the 
Cognivox. I was a bit surprised at the price 
because I had looked at Radio Shack's 
Voxbox and Voice Synthesizer and they 
were more expensive. I doubted that any 
voice 110 at a price as low as Cognlvox 
could be of much use. I did, however, 
decide to write for information on the 
Cognivox to see if Voicetek would send 
anything worthwhile. 

The return mail was indeed interesting. 
Its description of Cognivox was honest 
and direct. The brief, two-page information 
sheet was fully descriptive of both the 
benefits and the shortcomings of the 
Cognivox. There was no hard sell , and that 
increased my Interest. As a result of this 
honest approach, I decided to invest the 
money and get the Cognivox. 

The Cognlvox 

The advertisement (as well as the In­
struction manual) said that Cognivox was 
fully assembled and contained all 
necessary equipment to " plug in and use." 
This is not totally true. The only things 
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lacking in the Cognivox package (bu t 
available al extra cost) are the ribbon 
cable and 40-pin edge connectors needed 
to hook up the unit. Radio Shack now car­
ries these parts and it is easier and 
cheaper to get them at your local store 
than to order them. Other than that one 
point, Cognivox is ready to use on arrival. 

The Cognivox comes with a power sup­
ply, one microphone and a cassette con­
taining the software to use Cognlvox. The 
unit measures only 5 by 6 by 1.25 inches 
and is very light. The microphone appears 
to be of reasonable quality, and the power 
supply is made by Atari and is undoubtedly 
good quality. 

The software is designed for a Model I, 
Level II computer with at least 16K. The 
operating software is very small but the 
memory requirements for the digit ized 
voice data are so great (approx. 1.SK per 
second of speech) that a 16K machine has 
less than 4K left for a Basic program. I 
should also mention that although the 
advertisement specifies that up to 32 
words or phrases are available for both 
recogn ition and response (with separate 
vocabular ies for both), a 16K machine will 
hold approximately 11 words or phrases 
un less they are very short. Word or phrase 
length is limited to a maximum of three 
seconds duration , so if you use three­
second words or phrases at 1.5K per sec­
ond you will need 144K to store 32 three­
second entr ies . Fortunately, three 
seconds is a long time in speech, so 32K 
can store a usable vocabulary and 16K can 
be functional though moderate. 

The software package contains a driver 

called VOX2, two demos called PROG2 
and Dialog (Dialog allows you to carry on a 
conversation with the computer). Also in­
cluded are some games, a music demo 
and a program called VDUMP which will 
give a verbal output of a memory dump in 
hexadecimal. 

VOX2 Is the brains of Cognivox and 
must be resident in order for Cognivox to 
operate. Its purpose is to construct tables, 
store digitized voice data and allow access 
from Basic via USA calls. VOX2 loads at 
5200H to 55FF. All of the memory above 
55FF is used as data tables and digitized 
storage. VOX2 is designed for a 16K 
machine, but there are some memory 
POKEs in the user's manual that al low 
larger machines to store more data. You 
are still restricted to keeping your Basic 
programs below 5200H (20992d). For those 
with 32K or 48K there is VOX2.1 (at addi· 
tional cost) which is reassembled at 
9000H. This provides more Basic room and 
still gives enough upper memory for data 
storage thus incre as ing both the 
vocabulary and Basic program size. 

Voice Quality 

It is obvious that for $149 you are not 
going to get high-fidelity voice output from 
Cognivox. By comparison, the voice out­
put is a little less accurate than a well pro­
grammed synthesizer, such as the Radio 
Shack model. However, Cognivox does not 
require phoneme programming and is 
therefore easier to use. Also it responds 
with (and to) your accent , not that of a 
machine-sounding synthesizer. 



'.. t h is is not only a worthwhile book 
but a great book. My advice is to get it 
and USE it !' - Will iam Barden J r. 
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132 pages 
$22. 50 

Now availab le at 
selec ted DALTON 
bookstores 
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312 pages 
$29.95 

Get them at your local IJG dealer! 

'It has twelve thousand one-l iners 
in it, and every one is great!' 
- Denn is Kitsz. Phone orders (714) 946-5805 

TRS-80 Disk and Other Mysterie i the 
definitive fixi t book for di k users. Writen 
by Harvard Pennington it has more than 
130 page of ea y to read, entertaining and 
immensely useful information - find out 
how to recover d isk files, the layout of 
information on the disk, memory maps, 
problem solutions ... the list goes on1 

Many readers have saved days of work 
by recovering files that had been unread ­
able. ow in its fourth updated printing, 
TRS-80 Disk and Other Mysterie has 
been getti ng rave reviews in several mag ­
azines. Yours for only $22.50 (plu $3.00 
shipping, CA resident plea e add $1.35 
sales tax). 

Micro oft BASIC Decoded and Other 
My terie i the complete guide to your 
Level II ROMs. With over seven thousand 
lines of comments and 6 add it,ional chap ­
ters packed with info rmation, thi is easily 
the bigge t, and best, book about the Level 
II RO Ms available. 

Exploit the full power of Microsoft 
BASIC, with the aid of more than 300 
page of te ted examples, understandable 
explanation and detailed comments. ow 
available in a revised second printing , only 
$29.95 (plus $3.00 shipping, CA re idents 
add , 1.80 sales tax). 

IJG Computer Ser vices, 
1260 We t Footh ill Blvd ., 
Upla nd, CA 91 786 

Please send me the fo llowing 
Other M ysteries: 

O TRS-80 Disk for $22.50 

O Microsoft BASIC Decoded for 29.95 

O The Custom TRS-80 for 29.95 

D BASIC Faste r and Better for $29.95 

D T he BF BLIB Disk for $19.95 

O T he BF BDEM Disk for 19.95 

Please add $3.00 per book, or di k, 

for shipping. 

Overseas airmai l $8.00 per book. 

Cali fornia residents add 6"ii sales tax. 


ame ................. .... ... .. . ... . ... ...... .... . . 


Address .... ... ...... . .. ... ...... .... .. ............ . 


City ...... .............. . ...... .. ..... ........... .. .. 


tate ... ... .. Zip....... ....... .............. .. .. .. .. 
Charge my: 
D Ma terCard Interbank Code ....... . .. ... 

D Visa Expiration Date ........ .. ....... . 

Card No. .. ..... . ................ ... .... .......... .. 


D Check enclosed for ................ . ......... . 


D hip COD ( 3.00 extra) 
ignatu re ... . ..... .. . .. . .. . ... .... ................ .. 
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l!!INTRODUCING!!! 

A/DD/A LAB 80 


A Real World Interface 

for your TRS-80 


MOD 1&111. Control 

motor speed & direc­


tion, measure voltages 

- any analog to digital 


or digital to analog 

operation. 


$149.95 


SPECIALS: 
16K add on memory 
prime NEC 200 nsec 
"Shades" green filter 

ATHA A quality 5 '!. 
ett s with hubrings 
library case 

( oft. 10. 16 se 
10/34.25 

100/321 .85 

BOOKS 

$18 .50/8 
$1800 

floppy disk­
in plastic 

tor) 

6809 assembly language prog. 
$16.99 

Learning Level 11 $15.95 
The Basic Handbook $19 .95 
Microsoft Basic decoded & 

other myst ries $29 .95 
TR -80 disk & 

other mysteries $22 50 

H.1. . ,,.511 


CO\IPL'.TERMATION, I C. 


ROGER W ILSON 

V ICE PAE:S IOENT 

1295 CVPRESS AVEN UE 
ME LBOURNE . FLORIDA 32935 

13051 254 9399 

"Sound effects programming 
is much easier than 
voice applications." 

If you have ever listened to a syn­
thesizer, you know that It takes some get­
ting used to before you can readily under­
stand it. The same Is true of Cognivox, but 
for a different reason. Cognivox digitizes 
your voice input and outputs the digitized 
results. In the digitizing process some of 
the distinct qualit ies are lost. The words 
are understandable and if a well chosen 
vocabu lary is used the quality is good. 
Just don't expect exact reproduction. If 
you had the memory available to store 
megabytes then Cognivox could be 
designed to give much better quality, but I 
am very satisfied with the quality I get. 

Vocabulary Training 

Training Cognivox is a three-pass opera­
t ion that is simple to program. The user's 
manual fully describes all of the variables 
and addresses needed to Institute each 
training pass as well as the single 
response pass. Individual word retraining 
is also possible so that if you get a word 
that is not too clear you can retrain it to a 
higher quality. 

The training of the Cognivox unit is very 
different from programming a voice syn­
thesizer. Most synthesizers require that 
each word to be spoken is first broken into 
phonemes. Phonemes are sound qualities 
that , when mixed, form a synthesized 
word . For example: The word hello would 
be composed of several phonemes. The 
first would be the consonant h sound. This 
would be followed by a short e sound. The 
next phoneme would be the I sound 
phoneme. This would be followed by the 
long o sound and then the oo (as in soon) 
sound. These phonemes are programmed 
in different ways by different synthesizers. 
The more phonemes that are available, the 
higher quality the speech output will be. 

The Radio Shack Voice Synthesizer 
uses 62 phonemes which produce a 
reasonable voice sound. However, it is still 
up to the programmer to decipher which 
phonemes are needed to produce a word. 
Improper phoneme use decreases ac­
curacy of word production. 

Cognivox, on the other hand, is pro­
grammed by speaking the vocabulary into 
the microphone and thereby train ing the 
Cognivox to repeat or recognize the 
vocabulary . Once spoken into the micro­
phone three times, the vocabulary is 
memorized and stored for use. 

shows the simple steps tor creating slngle­
voice music and sound effects. Sound ef­
fects programming is much easier than 
voice applications. 

The manual supplies all parameters and 
addresses that you need to program and 
run Cognivox. Nothing is hidden. About 
the only shortcoming is that there is no 
program implementing Disk Basic. (I'll give 
some Information on that later on in th is 
article.) Cassette users should also read 
the sections on relocation and Disk Basic 
use because they will give you some hints 
on how to relocate VOX2 to higher ground 
for those of you who have larger memory 
capacity. 

VOX2 Relocation 

Be sure that you have a good dis­
assembler program before you get into the 
following alterations. A program that 
relocates rather than just moves code will 
also considerably reduce work. Your first 
step should be to make a backup of VOX2 
and work from that. Do not destroy the 
original copy! 

If you do not understand Assembly pro­
gramming or if you don 't know what I mean 
about disassemblers and relocators, then 
pass th is section up and send for VOX2.1 
and use your cassette. Voicetek will come 
out with a disk-oriented system in the near 
future (probably by the time you read this). 
I have sent them all of their programs ad­
justed for Disk Basic and have added some 
enhancements such as disk storage of 
previously trained vocabulary for reuse. 

If you have a monitor that relocates 
machine code then your work is small. A 
relocator will move VOX2 to 9000H 
(36864d) and will change all of the obvious 
addresses to the proper new addresses. 
As an example: the address 56DDH 
becomes 94DDH (that is an upward 
change of 3EOOH). But even with a 
re locator there will still be some addresses 
that will not be changed. These addresses 
are Implied and cannot be distinguished 
by the relocator as an address or data. 
They must be changed manually. There are 
not very many of them and only the most 
significant byte will have to be changed. 

Many of the addresses are outside (and 
above) the VOX2 program limits of 5200H 
and 55FFH. These are data and table 
parameters and must also be changed. 
The change consists of adding 3EOOH to 
each address. The 3EOOH value Is the dif­
ference between the old and new location. 
If you are stuck with only a data mover 
then you are in for a lot of work. You will 
have to manually go through the entire pro­
gram and change every address. You will 
need a disassembler for th is so that you 
can distinguish the addresses from data 
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ALL LISTED PRICES ARE CASH DISCOUNTED. WE ACCEPT MC. VISA , AND COD (REQUIRES CERTIFIED CHECK 
CASH). FOR CHARGE ORDERS , PLEASE ADD 3%. FOR COD SERVICE . PLEASE ADD 5% . 

OKLAHOM A RESIDENTS PLEASE A004 % SALES TAX . 
. 

CASHIER ' S CHECK DR 

TRS-ao~ MODEL 1 

MINI DISK DRIVES 


Our Min i Disk Drives are based on the world famous 
TE A C M ini Disk Unit. The TEAC Un11 features an esli· 
mated 8000 power-on-hours mean lime between failure 
(that ' s 8 hours a day , 5 days a week , tor 3.85 years !! ). 
Our dr ives also featu re a lead screw head pos itionet"-not 
a band type pos ltloner. Th is type of posit1oner insures 
accura te head pos1lloning over lhe read-write media 
wh ile giving a very quiet. noise-free read-write opera­
tion . If you have any doubts about our drives. our one 
year warranty shou ld conv ince you that we know th is 
un i t is the best drive at the best price on the American 
market . This is one example where you can pay less 
and gel more !! 
MODEL 1 40 TRACK FULLY TRS-80 COMPATIBLE 

DISK DRIVE............... . .............. .. .. .. .. ........ $265 
MODEL 1 BO TRACK DRIVE (RequirH NEWDOS80 

or equivalent sottw"e to work) ................ .. . $369.95 COMPLETE DRIVE NEW005 80 (Version 2.0) ............... ..... .......$139.95 
BOX OF 10 VERBATIM 

OATALIFE OISKETTES............................$29.95 WITH POWER SUPPLY 

TRS-80* SOFTWARE 

DISCOUN T PRICES ON TRS-80 


MIC ROSOFT SOFTWARE 


Buie Complier - MOO 1...................... . 159.95 

CPM or TRSDOS · MOO 2............. ... ...... 319.95 

Fortr•n-60 - MOD 1 .. ...... .................. ....79.95 

CPM Version - MOO 2...................... . .. 399 .95 

COBOL (CPM Vers ion MOD 2)................599.95 

M / SORT (CPM Version MOO 2) . ............ . 119.95 

•"ADVENTURE (MOO 1, Disk Verslon) ... 19 .95"" 
Olympic Dec•thlon (Mod 1, Diak Veralon) .. ..23.00 
Typing Tutor (CHaelle Version Only).... .....14.00 
mu MATH / mu MATH SIMP-80 Symbolfc M•th 

Package .. .. . ... ......................... . ........ .$ Cell 
Edltor/ A11embler Plus 

(Ce11elte Version Onfyl ....... .................24.00 

DISCOUNT PRICES 

ON OTHER SOFTWARE PRODUCTS 


FOR THE TRS-80 


NEW DOS 80 (Vuslon 2.0) 
MOD 3 or MOO 1.................... .. ........... 139.00 
CO ROOS (An enhancement to the TRS-80 MOO 2 

T RSOOS operallng 1y1tem which allows the uae 
ol e CORVUS W lnch•ter Disk Syatem) ..300.00 

Proolreader-Proolreader will check your scrip· 
si l · , electric penc il. soft-lex . or other documents 
tor spelling and typographical errors . Proof­
reader can check every single word of even lhe 
longest document 1n under 5 minutes! The 38,000 
word dict ionary . one of the largest available . can 
be easily extended w1lh a user auxi liary d ictionary 
to add any number of new words (only lomiled by 
disk tile space) . Only ......99 .95 

Soll-Screen-Soft-Screen is a state of the art full 
screen text ed itor . If you have never used a full 
screen editor before, you will be amazed al lhe 
power 1t gives you . Soll-Screen can literally save 
you hours of work !! Only ...99.95 

Grammat lk-A spelling checker may not be 
enough to catch all the dumb mistakes made by 
that less than etfic1enl secretary!! Grammatik 
checks tor capilal1zat1on, punctuation . balanced 
parentheses , and doubled words ("The The" ). 
Gramma11k also checks tor sexist terms or esoteric 
jargon. word overuse, and misused phrases. 
Grammal ik also includes ut1lilies tor add ing your 
own dictionary of misused words and phrases . 

Only.. . 99.95 

COLOR COMPUTER GAMES 

AT DISCOUNT PRICES 


Packet Man-Very similar to the popular arcade 
game " Pac-Man • . In this exciting game you must 
dodge the munchklns who are out to eat you . 
Very challenging and im possible to beat. Our 
most played computer game! ! Only ...24.95 

Color Space lnvaders........................... .. . 21 .95 

M eteroids............... ............................ 21 .95 

Game of Lite........ .. .................... .. .... . .... 14.95 

Lunar Lander... . .............. . .... .............14.95 


BUY ALL 5 COLOR COMPUTER GAMES AND 

SAVE EVEN MORE !! 


All 5 of the above games Only ...69 .95 


916-825-4644 

RETAIL STORE LOCAT ION 

SOUTHWOOD PLAZA SHOPPING CTR . 
PRYOR , OK . 

TM TANDY CORP . >"'565 



"There are very few 
limitations on vocabulary. 11 

or instructions. 
The manual contains all of the 

parameters that have to be changed In 
Basic to work in the new 9000H VOX2 loca­
tion. lf VOX2 is properly changed then all 
of the supplied programs will work once 
those parameters are changed. In the 
relocated VOX2 there is one value that 
looks like it should be changed but actu­
ally shouldn 't. In the relocated version it 
will be at 9004H to 90D6H . The inst ruct ion 
is LO DE,7000H. This value must remain at 
7000H. It will not be changed by the 
relocator unless your relocator has a flaw. 
Check it to be sure, because if it has been 
changed to AEOOH the relocated VOX2 will 
still work but a bug may occur in later pro­
gramming. 

Address 901 BH in the relocated version 
sets the memory size. If you have 32K, set 
that byte to CFH. If you have 48K set it to 
FFH . You may want to preserve some high 
memory space so in either case you can 
set a slightly lower value. Remember that 
CFH and FFH are the high-order bytes of 
the top of memory for 32K and 48K respec­
tively. The low-order byte is FFH In both 

cases. If you change the high order byte to 
GOH, for example, you are creating a top 
memory of COFFH. That is 3840 bytes 
below the top of 32K memory. 

For Disk Users 

VOX2 is accessed by A = USA(O) code. 
Before each USA instruction there is a 
series of POKE statements, i.e., POKE 
VL,xx:POKE VH,xx:A =USA(O). VL is the 
variable assigned to the low byte of the 
USA address and VH is assigned to the 
high byte. These POK Es pass the values of 
the USA destination routine to 408EH and 
408FH respectively. The USA can then ac­
cess the correct entry into VOX2. 

In Disk Basic we have the advantage of 
the instruction DEFUSRx = &Hnnnn. This 
allows us to bypass the POK Es (and delete 
the POKEs for VL and VH) and go directly 
to the routines we need by using 
A= USAx(O). All variable assignments are 
well documented In the user manual so I 
will not repeat them. Table 1 lists the 
DEFUSRx statements as I have assigned 
them . I assigned them in numerical order 
zero to nine as they occur in the various 

training, recognition, dialog, retraining 
and sound generator routines. Disk users 
can eliminate the VL and VH POKEs 
because after the DEFUSRxs are assigned 
the routines can be called by DEFUSAx 
number. 

Three additional points are important 
here. First, be sure to insert a CMD"T" in 
the beginning of the Disk Basic program to 
disable the interrupts. II you do not do this 
your sound effects will be interrupted, 
causing a buzzing rather than a clear tone. 
Second, VOX2 was assembled without an 
entry point (actually an entry of OOOOH). 
That means that when you save your 
relocated VOX2 to disk you must assign an 
entry point or your disk will reboot. The 
best entry point is 402DH , which will load 
VOX2 and avoid a reboot (this is the cor­
rect address for TRSDOS and all of the 
NEWDOS versions, I cannot be sure of 
other operating systems). Basic can then 
be entered and the programs loaded and 
run with VOX2 waiting to run. Finally , be 
sure to set your memory size to 36863. II 
you fail to do this your Basic may flow into 
VOX2, destroying It. 

If you use a tape system, the relocated 
VOX2 will allow around 20K for a Basic pro­
gram. If you use a disk system you will lose 
much of that space to the operating 
system and Disk Basic. In my 4BK I have 
about SK Basic programming room. One 
way to overcome this is to shorten the up­
per memory by relocating VOX2 even 
higher in memory. Your vocabulary 
storage will be reduced but your Basic 
room will be increased. I have relocated 
VOX2 at several locations so that I can use 
long Basic programs with small vocab· 
ularies and vice versa. You must decide on 
which trade-off to make for your applica· 
ti on. 

Vocabulary and Its Use 

There are very few limitations on 
vocabulary. You can use a maximum of 
three seconds as long as you do not pause 
for more than 150 ms. Most people think 
that we speak with separations between 
words because that is how speech sounds. 
In fact there Is very little or no separation 
between words. The person hearing the 
speech mentally imposes spaces. The only 
place spaces occur are on some per­
cussive sounds such as are created by 
using the P,T and K sounds. What this 
means is that the phrase " How are you" 
easily fits into a three-second Input. In 
fact, phrases are reproduced more ac­
curately than single words. 

Choosing a vocabulary can be difficul t . 
Words (especially short words) are easily 
confused by Cognivox. This ls due to the 
digitizing process. " This", "I ts" , " on" and 

96K CP/M®
(For your TRS-80* Model II ) 

Multiple Job Executive 
Add a whole new dimension to your 

TRS-80 Model II. Let it work while you 
work!! 

ATON's unique JobStream™ CP/M 2.2. along with additional RAM memory; allows you to 
simultaneously compile, assemble, or link in one 64K background partition (62K TPA) while you 
edit files, and spool to the printer, and communicate with another computer in up to four 32K 
foreground partitions (28K TPA). 

As you expand memory beyond 64K, you also enter the amazing world of TrackMode BIOS™ 
which not only multiplies diskette speed up to five times, but also automatically performs read 
after write checks for the ultimate in data reliabilitv. 

•Gain hard disk performance for a fraction of the cost- and no backup problems!!! 
•Works in 32K, add RAM memory to 256K using standard Radio Shack memory boards. 
•Supports two sided eKpansion disk drives ( 1.2 megabytes per diskette). 

JobStream CP/M 2.2 (with Z-80** Debugger) $235 
Omni WriterT" Video Text Editor $130 
Z-80 Debugger Source Code $ 50 
Package of above (a $415 value) $295 

"Software with Service" 	 Prepaid, Visa, MasterCard or COO . 
Shippin9 and handling extra. 
Cal~orn1a residents add 6% sales tax. 

CPJM• 01g11al Re search , Inc 
• 

11'Tandv Corp •• ' 11 Zilog Corp 
JobS1ream, TrackMode BIOS'" ATON lnll 
Omni Wntern• Omn1graph1cs 

260 Brooklyn Avenue, San Jose, CA 95128 
..... 398 (408) 286-4078 
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"Cognivox is a useful & fun 
addition to your computer hardware." 

"off" are very close in sound and recogni­
tion will decrease with use of like sounding 
words. Careful substitution such as " turn 
on " and " go off" will Increase response 
recognition. Volcetek claims up to 98 per­
cent accuracy in recognition, but I have 
found that with a well chosen vocabulary 
and a little practice I can get 100 percent 
accuracy in most of my applications. 

If you have a pumped-up CPU and are 
not operating at 1.77 MHz you will not have 
three seconds to store words. My solution 
to this is to turn off the high speed with an 

Out instruction before voice input and 
then go back to high speed. When it comes 
lime for Cognivox to speak, another Out in­
struction slows the computer for the voice 
output and then returns to high speed. The 
easiest way to do this Is to insert the slow­
down Out instruction just before the 
DEFUSRx and the alternate Out just after 
the DEFUSRx, providing you can software 
control your CPU speed. Failure to reduce 
speed on training will limit word length 
and will cause a pause of less than 150 ms. 
to signal the end of a word. Also, failure to 

DEFUSRO = &H9000 Training cold start, also used in d ialogue operation DEFUSRB. 

DEFUSR1 = &H9025 Speaker adapta11on phase, also uses DEFUSR2. 

DEFUSR2 = &H9029 Speaker adapta11on phase with DEFUSR1 . 

DEFUSR3 = &H9035 First training pass. 

DEFUSR4 = &H9094 Second training pass, also used In word retraining with DEFUSR7. 

DEFUSR5 =&H902D Voice response and recognl11on, also uses DEFUSR6. 

DEFUSR6=&H9031 Voice response and recognl11on, also uses DEFUSR5. 

DEFUSR7 =&H9066 Word retraining, also uses DEFUSR4. 

DEFUSR8 =&H90B8 Dialogue operation, used with DEFUSRO. 

DEFUSR9 = &H9307 Tone generator-sound ellects l 


Table 1. VOX2 DEFUSRx Assignments When Relocated to 9000H. 

reduce speed on voice output will cause 
Cognivox to sound like a tape recorder at 
high speed. The reverse error will output a 
sound similar to a tape recorder at very 
slow speed. VOX2 can, of course, be 
changed to allow the extra liming for high 
speed CPUs. The Basic solution is ade­
quate and does not take up significant 
room. 

Conclusion 

Cognivox is a useful and fun addition to 
your computer hardware. It is the least ex­
pensive way available to give a voice and 
ears to the computer. Cognivox is also the 
easiest voice 110 unit to program and to 
reprogram. No extensive phoneme pro­
gramming is necessary. Some voice qual­
ity is sacrificed, but with practice and a 
well chosen vocabulary, clarity and 
recognition improve. There is one impor· 
tant thing to consider, however. Everyone 
does not have a Cognivox, so your pro­
grams wlll be used only on your machine. 
That makes Cognivox an expensive toy but 
is well made and well worth the money if 
you have a need for It. • 
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~HePROGRAM STORE 

VOYAGE OF THE 

VALKYRIE


+1... ... ............ ., ...... .. .... . . 


:t !+ 

ENf RGY0 _ 1_ 1_ J_4_!1 

By Leo Christopherson from AOS 
Combine the animation and music techniques 
pioneered by Chrlstopherson with the chal ­
len~e of his first fast -moving arcade game 
and you have VOYAGE TO VALKYRIE! 

You speed through a magical maze guarded by 
ferocious birds that swoop down to attack if 
you don't get them first. To list all the play 
and options of this exciting game would take 
the 16 pages of Instruction included. 

Tape (TRS- 80 16K) $34 . 95 

Disk (TRS- 80 16K, Apple 48K l $39 . 95 


DUEL 
«N» 

DROIDS 

By Leo Christopherson from Acorn 
Teach your 11 animated android" how to wield a 
laser sword! Leo Christopherson, author of 
"Andr"oid NIM .. " "Dancing Demon," "Voyage to 
Valkyrie" and other animations , has developed 
a new type of animation and high- quality 
sound in this work. 

Starting out as a lowly clown, you teach your 
'droid to use a laser sword by con t rolling its 
movements - advance ~ attack. even retreat if 
necessary. Then you enter the tournament 
against the program's skilled 'drold. Revel in 
the fanfares of the victorious -- or hear the 
funeral dirges of the defeated! Entertainment 
for all a!Jes . 

16K protected tape ... $14. 95 
16K protected disk •.. $20. 95 

BATTLE OF SHILOH 

From Strategic Simulations 
Now Civil War buffs can engage In a realistic 
simulation of a major battle. Marching through 
the war- torn countryside, strategicall y using 
the forests , creeks, hills for defense , you re ­
create every facit of the battle on a hex - grid 
map . If you had been in charge. would we 
still be whistling 11 Dixie? 11 

161< tape_ .. $24.95 

From Med Systems 
You are si ttina alone al 2 AM. Your eyes are 
bloodshot as You peer into your computer's 
screen and cry. 11 1 must be CRAZY!" If this 
has never happened to you. you've never 
tried ASYLUM . It' s Med Systems most ambi ­
tious 3- D graphics adventure yet ! 

ASYLUM places you on a cot In a smal l 
(padded?) room. Periodical ly the janitor lobs a 
hand - grenade through the window. What you 
do next cou ld mean escape -- or disaster . 

16K tape... $1q. 95 
32K dlsk ... $19.95 

Also order DEATHMAZE 5000, Med System's 
chal lenging 3- D maze game. Same prices as 
above. 

FORBIDDEN PLANO I 

By Wm. Demas from Fantastic Software 
The first TALKING adventure! With skill , 
luck, and tenacity -- and a little help from 
your chatty TRS- 80 -- you may survive Part 
One of this multipart adventure! You don't 
need a voice synthesizer, this program talks 
to you via the cassette port. And it's a good 
thing it does. 'cause otherwise you'd get 
mighty lonesome on desolate FORBIDDEN 
PLANET. 

48K disk ... $39. 95 

LOST COLONY 

By David Feitelberg from Acorn 
It's the world's first deep space colony and 
you are the economic manager . A remarkable 
simulation, LOST COLONY arms you with maps 
and charts as tools for resource management. 
You assign human and robotic labor, explore 
new land , and set production quotas. At the 
same time you must determine equitable pay 
scales and taxes . 

Communicate through your model I or 111 using 
full sentences or short commands. A chal ­
lenging game , it might give you insight Into 
real life management as well . 

16K protected tape . .. $19.95 
32K protected disk ... $19.95 

From Epyx 
H' s a monster movie , and you are the 
monster! You can be The Glob , Kraken , Man ­
tra, Mechismo, Arachnis. or Goshilla -- or 
even desion your own 11custom 11 monster (disk 
version orily}. This hilarious action game is 
loaded with graphics and sound as you prac ­
tice your villany . With 6 monsters. II cities~ 
and 5 game objectives, you get a choice of 
more than 100 possible scenarios. A monster's 
life is not all carnivorous crunching, though : 
The combined resources of the police , sci 
ence, and armed forces are bent on your 
destruction. 

TRS - 80 ( 16K tape or 32K disk), Apple ( 48K 
disk) . .. $29. 95 

TIGERS IN 
THE SNOW 

From Strategic Simulations 
Highly sophisticated simulation of World War 
ti 's Battle of the Bulge. Your troops are en ­
camped in the French forests of the Arden ­
nes, ready for the first wave of this key 
assault. The battle requires complex strat ­
"f'ies and a !JOOd grasp of the overall situa ­
tion : troops, artlllary, terrain, support, and 
timing. Are you up to it l 

16K 

From Sub- Logic 
The wait is over! If 3- D graphics seem Impos ­
sible on the low resolution TRS- 80, you 
haven 1 t seen this brilliant program . Du ring 
FLIGHT SIMULATION, you instantly select 
instrument flight, radar, or a breathtakino 
pilot's- eye- view . But be sure to strap your= 
self in -- you're liable to get dizzy! 

Once you put in some air time learning to fly 
your TRS- 80, head for enemy territory and 
try to bomb the fuel depot while fighting off 
five enemy warplanes. Good Luck! 

NOW FOR MODELS I & 111 ! 
16K tape ... $25.00 
32K disk ... $33. 50 

Visit our other stores: Seven Corners Center · Falls Church,VA & W. Bell Plaza • 6600 Security llvd. · Baltimore, MD 

TO ORDER CALL TOLL FREE 800 424-2738 c.r,(2~~;;:~i~J1=-= 
MAIL ORDERS: Send check or M.0_ for total purchaseTHE PROGRAM STORE price, plus $1 .00 postage & handling. D.C. residents, add 


4200 Wisconsin Avenue NW, Dept. BE12 Box 9609 6% tax_ Charge card customers: include all embossed 

Washington, D.C . 20016 information on card. 




Get the most from your micro w ith The CALL TOLL FREEsoftware and accessories from one of f\oogram 
the world's largest selections. Store 800424-2738 

By Sparky Starks rom Adventure Int. 
As mercenary and galactic police officer, you 
must maintain the condition and control of all 
parts of your spacecrart. You sit at the con 
trols while peering out of the digital space­
view port. Suddenly something appears on 
your screen: is it a Star-pirate or a friendly 
merchant ship! You can't tell yet, and at this 
-speed you may have only a fraction of a 
second to make an attack /no attack decision. 

Model I & Ill, 16K tape ... $2q.95 
Model I disk version ...... S29. 95 

MISSILE ATTACK 
By Philip Oliver from Adventure Int. 

You must use your twin silos of ABMs to fend 

off barrage after barrage of enemy missiles 
that rain down toward your cit ies. As your 
skill increases so d0<0s the difficulty and 
speed of this machine language arcade game. 
Watch the skies and may your aim be true! 
MISSILE ATTACK has sound and fast - moving 
g.rophics galore. 

16K tape ..• $H.9S 32K disk ••. $20.95 

By Wall & Moncrief from Adventure Int. 
You get a vast lunar landscape, graphically 
depicted in both Jong range and close up, 
with many choices for landing sites. Choose a 
more difficult site and get more points -- if 
you can land successfully. You have complete 
control of your LEM via main engines and 
small side thrusters, and a successful landing 
ts heralded with a flag raising ceremony. 
Great oraphics and sound add lo the realtime 
challen"ge and fun . 

l6K tape ... s1q,95 

From Cornsofl Croup 
Action · filled arcade game that pits you againsl 
the monsters. Race your Sc.arfman ar-ound a 
maze, gobbling up scoring dots. You are pur­
sued by five monsters : If you eat a 11

"' 
11 they 111 

lower their eyes and you can eat them. other­
wise they 1ll eat you~ 

With exciting graphics and sound, SCARF 
MAN may be played using the keyboard or 
Alpha Product's Joystick. WARNING : MAY BE 
HABIT FORMING' 
Tape ... S15. 95 
Disk [specify mod. I or Ill) ... $19.95 

INVADERS, SPACE 
By Cad Miller from Acorn 
A fast machine language approach to this 
classic (and addictive) space game. The 
aliens drop bombs. move around, and tr-y to 
overrun your bases. 
You choose the speed, enemy bomb rrequency 
and accu,.acy, ii3nd how many shots and bases 
you have. Un like other games of th is type, 
you can move your base and simultaneously 
fire ~t the invaders. Fun for all ages and skil l 
levels, it has. full sound effects for- even more 
excitement. 

l6K protected tape .... s1q. 95 
16K protected disk .... $20.95 

SUPER NOVA 
By Hogue & Konyu from Big Five 
Asteroids surl'"'ound your ship. You must shoot 
the asteroids, as well •s any of the five types 
of alien spaceships. Use your thrusters for 
full movement and rot•tion of your ship -- if 
you a,-e overwhelmed, you can even jump to 
hyperspace! Written in fast machine code with 
superb graphics, this game is GREAT• 

16K tape $15.95 32K disk $19. 95 

.. ~ -~· 

,~ 

SPACE RQCKS ""'< 
By Steven Kearns from Acorn 

Gigantic antimatter rocks appear- on the Tac­

tical Display Screen of your spacecraft. You 
blast away with lasers and they just explode 
into smal ler chunks. To score in this fast ar ­
cade game with sound, you must destroy the 
rocks. To stay in th e game at all, you must 
avoid them! 

To add to your woes, time bombs appear perl ­
odically. If their timers reach zero - · BOOM' 
And if that's not enough, the aliens will be 
glad to send out some spaceships loaded with 
antimatter torpedoes. Fire thruster-s to rnove. 
shoot laser cannon, jump to hyperspace - ­
anything to avoid the onslaught. One Of" two 
p layers can compete. with nine levels of diffi ­
culty. 

;6K protected tape ... $19.95 
16K protected disk . .. S 19. 95 

Prrces Su111ec1 'O Cflange 

The innovations built into ROBOT ATTACK 
take your TRS - 80 near the l imits of its capa ­
bilities. You MUST see and hear it! 

16K tape $15. 95 32K disk $19. 95 

COSMIC FIGHTER 
By Hogue & Konyu from Big Five 
Terrific sound, graphics and unique chal ­
lenges rnark this space game a winner! Whlle 
fighting off the alien convoys -- each more 
skillfu l than the last -- you must keep track 
of your rocket fuel or risk explosion. Finally 
your space station iio1ppe.ars. Can you dock 
immediately. or is the station overrun by 
aliens? Find out by ordering Cosmic Fighter 
today. 

16K tape.•. $15.95 32K disk ... $19.95 

METEOR 

MISSION 


2 

By Hogue & Konyu from Big Five 
Six astronauts are stranded on a desolate 
planet. You must undock from your command 
module and maneuver your rescue shuttle 
through the asteroid field to save them. You 
can only save one at a time. and each landing 
burns away parts of your landing sites. 
Order this reaHime action game now er l~ve 

with the astronauts 1 pitiful screams forever. 

l6K tape ... $15.95 32K disk ... $19.95 

ATTACK 

FORCEI 


By Hogue & Konyu from Big Five 
Unl i ke the usual "shoot- em - ups," Attack 
Force lets you control both speed and direct ­
ion as you maneuver all over the screen in 
search of the al ien Ramships and Flagships. 
Enemy ships chase you everywhere. anc! \he 
Flagships• lasers can fire in any dir-ec.tion! 
The Ramships can even imper-sona te your 
spacecraft, so don 1t look away even for an i n ­
stant. Machine language ac tion with sound. 

16K tape ... $15.95 32K disk ..• $19.95 

r-,.;~;~-;;;;.-;;,-;;;,;~;;:;,-;ow;;;;n:~~:-~~5-;:;.:;t:;.~;.-;~1;---1 
I Item Pr Ice Postage ..li.....0..0. name I 

I Total __ addr I 

I 0 CHECK 0 vI SA c rty state - z i.p I 
L-------------~~~~~~~~~~#-==-~~~-------~~--J 



REVIEW 

A flawed first look at the business of building computers. 

The Soul of a New Machine 


The Soul 01 A New Machine 
Tracy Kidder 
Atlantic Little, Brown 
293 pgs. 
$12.95 Hardcover 

Chris Brown 
80 Microcomputing stall 

A s narrative history, Tracy Kidder's book 
The Soul Of A New Machine fails. By 

the last sentence the reader has no more in­
sight into the principal characters and their 
dilemma than at the book's beginning. I 
hesitate to say this because I like so much 
about Kidder's book; it is tempting to allow 
his shortfall simply because he is the first 
contemporary journalist with the good 
sense to take the leaders of the computer 
revolution seriously. Kidder writes with 
style and skill but the reader demands more 
than timeliness. 

The book is a first-person narrat ive. It 
describes the events surrounding the devel­
opment of Data General Corporation's 
Eclipse NV/8000, 32-bit super minicomput­
er. The story is rife with accounts of corpor­
ate infighting, personality conflicts, the ex­
ploitation of young engineers and the survi­
val savvy of grizzled project managers who 
have seen it all before. In tact , the tale is the 
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stuff of a computer adventure game: Will 
the design group get the resources to finish 
the project? Will dissension split the team 
before the debugging is over? Can Tom 
West, the aloof project manager, get his 
baby out the door with his name on it? If the 
young engineers succeed will they be re­
warded by being allowed to do it all over 
again? 

Throughout the book the Eclipse 
development project assumes the trap­
pings of a children's crusade. Set in the 
maze-like caverns of Data General's block 
house headquarters in Westboro, MA, the 
story details with fascinating accuracy the 
birth of a new computer. The cast of charac­
ters is comprised of green engineers fresh 
out of school and ful l of enthusiasm, and 
their beleaguered supervisors. The young­
sters divide according to function: The 
Micro Kids write the micro-code and associ­
ated system software, the Hardy Boys de­
termine system architecture and hardware 
designs. 

Guided by veterans of previous Data Gen­
eral projects (and battles) the kids attempt 
the ill\Possible: to build a state-of-the-art 
computer in less than a year. Data General 's 
financial well-being is at stake: Its arch 
rival , Digital Equipment Corporation, has 
already designed and marketed its own 
super-mini , the VAX. 

Data General outpoints Its competition 
by producing a 32-bit machine software­
compatible with its earlier, 16-bit comput­
ers ano taster at number crunching than 
DEC's machine. The plot thickens when Ed 
Decastro, the acerbic president of Data 
General , demands that t he new machine 
function without a mode bit. Though the au­

thor never explains what a mode bit is, he 
does hint that it is a qu ick and dirty way to 
make a 16-bit machine act like a 32-bit ma­
chine and, even worse, an easy way out of 
the design dilemma. 

(For the record, a mode bit is similar to 
setting a flag in a microprocessor's condi­
tion code register. This flag invokes a soft­
ware instruction that tells the computer to 
change its operating mode. A new set of in­
structions is laid over the old and, in the 
case of the Eclipse machine, the changes 
are devastating.) 

Kidder's attention to detail and journalis­
tic style make the book a joy to read and, by 
contemporary standards of technical litera­
ture, a masterpiece. Unfortunately, literary 
standards higher than those of technical lit­
erature must be used to judge Kidder's 
work. 

The book's most glaring fault is Kidder's 
character development. The people in his 
book never become more than shadowy im­
ages. Like the forces that drive them, the 
personae of Kidder's engineers, particularly 
project leader Tom West , lie buried below 
the surface of the narrative. 

Kidder's role in the whole project is never 
clarif ied. Toward the end the author says of 
his protagonist, the enigmatic Mr. West , 
" he welcomed a journalist to observe his 
team; and how it did delight him when one 
of the so-called kids remarked, 'what we' re 
doing must be important if there's a wr iter 
covering it .'" This statement, in addition to 
the abrupt introduction of the first person 
early in the book clouds Kidder's role. His 
relationship with West and Data General is 
never clear; it is far-fetched to assume that 
he simply hung around the cubicles and 



NEW PRINTERS. NEW 
PERIPHERALS. SAME OLD RELIABLE 
QUALITY AND VALUE. 
1982 will find more O EM's, businesses, dealers and personal computer 
users turning to M ICROTEK than ever before. 

TakWritar-1 


80 Column Dot 
Matrix Printer 
{Formerly BYTEWRITER-1) 
The Tekwriter-1 printer is, dolla r for 
dollar, the finest value in the 
industry. And we've proved it by 
comparing the Tekwriter-1 to 
the Epson MX-80. Our print speed 
is 14 lines per minute foster, our life 
expectancy is longer, the character 
sets ore the same, and the 
interface, warranty and printheod 
replacement cost are all identical. • 
But the biggest difference is the 
price. The Tekwriter-1 is about 
$300 less. 

Our extensive testing hos proved 
that the Tekwriter-1 interfaces 
problem -free to the TRS-80, the 
Apple II and the Atari 400 and 800. 

The Tekwriter-1 is tough to beat for 
performance and quality. 

'Doto Source : Epson MX-800 Operation Monuol 

$349 

TakWritar-1 


NEW! 80/132 Column 
Dot Mattix Printer 
The Tekwriter-2 is perfectly suited 
to personal, business or OEM 
applications. Tekwriter-2 is 
designed to accept single sheet, 
roll or pin feed paper. It hos 
a 9-wire dot matrix impact 
print head which produces crisp 
characters and has underlining 
capability. The printer is 
manufactured to run extremely 
quietly even while operating at 
peak output levels. 

Tekwriter-2 is especially well suited 
to handle an abundance of text 
entry because of its data buffer 
expansion capability to 25K. This 
ability makes it an efficient 
graphics generator. 

Parallel interface (Centronics 
type). Interfaces all models of 
lRS-80, Apple, and Atari 4001800, 
and most computers with 
Centronics printer interface. 

$695 

Peripherals 


16K M emory Board, AMB-16 
16K 4116 RAM (200NS) 
• Assembled and tested • No 
modifications - hardware or 
software • Compatible with Atari 
800 

32K Memory Board, AMB-32 
32K4116 RAM 
(200NS) • Assembled and 
tested • No modifications ­
hardware or software • 
Compatible wi th Atari 4001800 

Atari (RS-232) Serial 
Printer Cable 
Pre-tested • 3 ' length • DBl 5 to 
DB25 connectors 

Atari Parallel Printer 
Cable 
Pre-tested • 3 ' length • Centronics 
compatible • DB15 to Amphenol 
57-30360 

16K Apple Memory Card 
Expands Apple II to 64K RAM 
memory. Works with M ICROSOFT 
Z-80 Softcord, Apple PASCAL and 
Visicolc softwa re. 

Continuing our quest for excellence. 

TRS-80 is o irodemork of Radio Shock, Inc. 
Apple II is o trademark of Apple Computer, Inc. 
Atari 400£00 ore trodemorks of Atori , Inc. 
M ictosoh is o trodemork of Microso~ Consvmer 

Products, Inc. 
Z-80 is a lrndemark of Zilog, Inc. 
Visicolc is o trademark of Personal Softwore, Inc. 

MICROTEK 
9514 Chesapeake Dri ve 
San Diego, CA 92123 
(714} 278-0633 v 362 

Outside CA call 
Toll Free (800} 854-1081 
TWX. 910-335-1269 



corridors of Data General for a year while 
the project ran its course. The question 
nags and demands an explanation. 

Kidder's portrayal of the computer engin­
eer of the 80s is not flattering. The 
engineers who people his book are one-di­
mensional-technical. They are routinely 
exploited by their employer, preoccupied 
with technology, unaware of current social 
or economic Issues and generally seem like 
products of an educational system that 
puts a premium on specialization. In fair­
ness, I must also say that they are young. 
The exception is Josh, an introverted 
designer who bails out of the project and 
heads for a commune in Vermont claiming 
that he will no longer deal with any unit of 
time shorter than a season. 

Kidder's book conveys the Impression 
that computer engineers over 30 years of 
age don't die, but fade away into marketing 
jobs; the fate of Project Leader West. This 
mysterious figure, who opens the book as a 
firm hand on the tiller of a storm-tossed sail­
boat, ends up hawking computers in Data 
General 's marketing office, a rather inglor­
ious end for a renegade portrayed more at 
home In a cockpit than a cubicle. 

The author editorializes at the book's 
end. In a chapter titled "Canards" he sums 
the action and draws some conclusions in 
an attempt to supply cohesiveness to a 
book that likely evolved the way the com­
puter he discusses has-in pieces. 

Analyzing the motives of some of his 
characters, Kidder compares the engineers 
of the Eclipse project to the stone masons 
who helped raise Gothic cathedrals 
throughout Europe. He says, "They (the 
stone masons) were building temples to 
God. It was the sort of work that gave mean­
ing to life. That was what West and his team 
were looking for, I think." And so It seems. 
But don't most of us look for meaning and 
importance in what we do? 

Ultimately, Kidder's engineers are like 
other mortals. They search for meaning in 
what they do, invent some where there Is 
none, and make the compromises that life 
requires just to stay in business. In spite of 
\he heroics, all they have done is design a 
computer. 

The Soul Of A New Mach ine may not be 
the definitive work of narrative history, but it 
is certainly the first serious journalistic ef­
fort to deal with computers and the men 
and women who build them. Tracy Kidder 
removes some mystique from computer 
technology and provides insight into the 
creators of these machines. His fondness 
for things technical and his ability to com­
municate the beauty and excitement of 
computer building are laudable. Despite its 
short-comings, The Soul Of A New Machine 
is well worth reading. • 

170 • 80 Microcomputing, December 1981 

LOOS DEALERS 
Arizona 
• Simutek 

Tucson 85712 16021323·9391 

Arkansas 
• Micro Computer Systems, Inc. 

Hotsprings 71901 15011 623-5209 

California 
• B.G.l. Technology 

Van Nuys 91409 12131787·0535 
• Berkeley Microcomputers 

Berkeley 94701 1415i 848-7122 
• Bvte Shop of Placentia 

Placentia 92670 17141524-5380 
• Bvte Shop of San Oiego 

San Diego 92111 171 4 l 565·8008 
• Central Campbell Computers 

Campbell 95008 14081 370-0199 
• Computer Forum 

Santa Fe Springs 90670 12131921 -2111 
• Computertand of 1000 Oaks 

Thousand Oaks 91360 1805) 495.3554 
• Dimensional Sohware 

San Diego 92117 1714) 275·4243 
• Hobby World 

Northridge 91328 1213) 886·9200 
• Howard Industries 

Anaheim 92806 171 41778·3443 
• J & R Inventory 

Santa Ynez 93460 1805) 688-8781 
• Jim's Computer Service 

Laguna Nigel 92677 1714) 83 1-8063 
• Laredo Systems 

Santa Clara 95051 1408) 980· I 888 
• Lobo Drives International 

Goleta 9311718051883·1576 
• Micro Computer Tech., Inc. 

Santa Ana 92704 1714) 979·9923 
• Micro Doc 

San Gabriel 91776 12131 285-0534 
• Patio Computer Sales 

North Hollywood 91605 12131 762·0020 
• R.B.I. Commnet 

Riverside 92505 17141359-6884 
• Santigo Technology 

Irvine 927131714) 551 ·2610 
• Teem Quest 

Palm Desert 92260 17141340·5331 
• Wholesale Technology, Inc. 

Santa Ana 92704 (714) 979·1700 

District of Columbia 
• The Program Store 

Washington, DC 20016 12021 363-9797 

Florida 
• Adventure International 

Longwood 32750 13081 830·8194 
• Alt Syslems Go 

Wintergarden 32787 13051 877-2830 
• Computer Junction 

Ft. Lauderdale 33310 1305) 791 ·0580 
• H.l.S. Computermation 

Melbourne 32901 13051 254·9399 

Idaho 
• Idaho Micro Computer 

Buhl 83316 12081 543·6292 
• Thompson Sporting Goods 

Rexburg 83440 12081 356-9245 

Illinois 
• The Bvte Shop, Incorporated 

La Grange 60525 1312) 579·0920 
• C.M.S. 

Chicago 80657 13 12) 327·7550 
• Garcia & Associates 

Chicago 60601 13121 782·9750 
• Information Concepts 

Richton Park 6047113121748·2426 

Kansas 
• Cottage Sottware 


Wichita 67208 131 61 668·3481 


Kentucky 
• Computer Magic 

Louisville 40207 15021893·9334 

Louisiana 
• The Computer Shoppe 

Metame 70002 15041 454 -6600 

Maryland 
• The Program Store 

Baltimore 75710 13011944·0200 

Massachusetts 
• Miller Micro Computer Service 

Natick 0 I 760 
• Omnitek Systems 

Tewksbury 0187616171851-4580 
• Small Business Systems Group 

Westford 01886 16171692-3800 

Michigan 
• The Alternate Source 

Lansing 48910 15171485·0344 
• A.M. Electronics, Inc. 

Ann Arbor 48 106 1313) 973·2312 
• Breeze Computing 

Berkley 48072 13131 288·-9422 
• Computer Center 

Garden City 48135 13131 425-2470 
• Computerland of Kentwood 

Kentwood 49508 16161942-2931 
• Soft Sector Marketing, Inc . 

Garden City 48135 {3131 425·4020 
• The 8 Bit Corner 

Muskegon 49440 16161722·0050 
• Tri County Electronics 

Fenton 48430 (3131 629·5767 

Nevada 
• Hurley Electronics 

Las Vegas 89 I 14 (702) 384-5666 

New Hampshire 
• Portsmouth Computer Center 

Portsmouth 03801 16031431 -7438 
• TSE Hardside 

Mitford 03055 1600) 258-1790 

New Jersey 
• Computer Madness 

Englishtown 07726 12011 462·9696 
• Crowleys Radio Shack 

Whitehouse Station 08889 
12011 534-2722 

• J & J Elecmc/ Radio Shack 
Hackettstown 07840 12011852-6976 

• M· T Electronics 
Sparta 07871 12011729·5719 

• The Computer Forum 

Redbank 07701 1201) 530·9103 


New Merica 
• Autel Electronics 

AlbuQuerQue 87108 1505) 255·6451 
• Data Base, Inc. 

Albuquerque 89112 1505) BB 1-5362 

New York 
• A World of Computers 

Port Chester 10573 1914 1937·6662 
• B. T. Enterprises 

Centereach I 1720 15161 981 ·8568 
• Computertand of Nassau 

Carle Place 11514 15161742·2262 
• Computerland of New York Citv 

New York 10036 12121 840-3223 
• Computertand of White Plains 

White Plains 10603 1914) 328·0144 
• Computronics 

Spring Valley 10977 18001431 -2818 
• Digibvte Computers Center 

New York 10016 {2121889·8130 
• 	Future Visions Computer Store 

Melville 11747 15161423·7820 
• Integral Business Systems 

Jackson Heights 11370 12121 695·6300 
• JFA Electronics 

Troy 12180 15161273·8411 
• Micro Images 

Flushing 11352 I2121 445-7124 
• Mini Micro Mart 

Syracuse 13203 13151422·4467 
• John 0. Owens Associates, Inc. 

Staten Island 10305 1212) 448·6283 
• Programs Unlimited 

Jerico 11753 (5161997-8668 

Ohio 
• Micro Mini Computer World, Inc. 

Columbus 43213 16141235·5813 

Oklahoma 
• The Computer Store 

Tulsa 74105 19181 747-9333 
• Teel Electronics/ Radio Shack 

Claremore 74017 1918) 34 1-0987 
• Vern Street Products/ Radio Shack 

Sapulpa 74066 19181224·4260 

Pennsylvania 
• Computer Analysl 

New Briton 15066 14121846·933 
• Erie Computer 

Erie 16505 {8141454-7652 
• I. 0. Systems 

Edinboro 16412 
• Stevens Electron ic/Radio Shack 

Phoenixvi lle 19460 12151 933·34• 
• V.R. Data 

Folcro ft 19032 12 15146 1·5300 

Texas 
• Access Unlimited 

Richa1dson 75080 12141690-020 
• Aerocomp 

Dallas 75232 (214) 337-4346 
• AT-80 

Dallas 75211 121 41 339·0498 
• Computer Sales and Service 

Fort Worth 7610118171244 ·805: 
• Computer Shack 

Tyler 75702 (21 41595·4216 
• Computers To Go 

Austin 78705 15121472-8926 
• Computex 

Webster 77598 17131 488-8022 
• Corsair Computer 

Fort Worth 76101 18171344-805 
• Quality Soltware Disti\butms 

Dallas 75229 (2141 484-5783 
• Texas Computer Services 

Arlington 76010 (817 1265-1524 
• Total Access 

Richardson 79408 12 14) 234-177 

Virginia 
• Misosys 

Alexandria 22303 (703) 960-299 

Weshington 
• 80·US Journal 

Tacoma 98409 12061 475-2219 

Wisconsin 
• Galactic Software, Ltd. 

MeQuon 53092 1414l 241 ·8030 
• Omega Micro 

Milwaukee 53208 14141342-908 
• Petted Micro Systems 

Milwaukee 53221 14141 282·418 

Balgium 
• Micro 2000 

Brussels 

Canada 
• Cesco Electronics, Ltd. 

Montreal H4P 1W1 
• Mlcrowest 	Dislributing, Ltd. 


North Vancouver V7P 1MS 


England 
• Computer Shop 

London 
• Croydon Computer Center 

Thornton, Heath, Surrey 
• Calisto Computers, Ltd. 

Birmingham 81 lBE 
• Molimerx, ltd. 

Sussex 
• 0 & J House L.T .D. 

Dorset 
• O·Tek Systems L.T.O. 

Stvenage, Hertz 
• P.J. EQuipment L.T.D. 

Guildford, Surrey 
• Thomas Wright Bradlord. lrd. 

Bradford, West York BD4 8B2 

France 
• Graphie 


93100 Montreuil 


Holland 
• Software Import Brabant 


Endoven 


Natherland 
• Computer Coltectief 


1017 AP Amsterdam 
 ,,-35 



Now for theTRS-80™Models I& Ill 


* DOUBLE Sided & DOUBLE Density support. 
• AUTOMATIC Density recognition. 
• 35, 40, 77, 80 and any other track counts are supported. 
• All available drive stepping rates are supported . 
• Hard Drive support, can be HANDLED AS A SINGLE DRIVE. 
• Hard drive partitioning, one drive can act as up to six. 
•Intermix 5", 8" and Hard drives, up to a total of 8 drives. 
•Compatible with the Model I Radio Shack Expansion Interface. 
•Upward compatible with TRSDOS (2.3 & 1.2 as documented) . 
• Fully supports Microsoft language products for the TRS-80. 
•Complete media compatibility Model I to Model Ill and back. 
• Full support for LOBO's LX-80 interface. 
•Full support for AEROCOMP LC double density controller( DOC). 
• Full support for PERCOM's DOUBLER II. 
• Complete documentation (well over 250 pages). 
• Complete technical information. 
•A TOLL-FREE 800 number for customer service. 
•An LOOS users bulletin board on MicroNET. 
• A Quarterly LOOS users magazine (The LOOS QUARTERLY). 
•A liberal update policy. 
•An enhanced BASIC (LBASIC) including: 

>Upward compatible with Microsoft Basic. 
> High speed LOAD and SAVE. 
> Run multiple programs with common variables. 
> BLOCKED (variable length) files are supported. 
> DOS commands may be executed from LBASIC. 
>Built in string array. SORT. 
> Single stepper for debugging. 
>Several new statements and file modes. 

•A compiled JOB CONTROL LANGUAGE (JCL). 
• CONVert utility to move files from Model Ill TRSDOS. 
•An Extended Debugging and Monitor program (with disk access). 
• CMDFILE for movement of diskand/ortapesystem(ICMD)files. 
• Device independent operation. 
•Full LINKing, ROUTEing, FILTERingand SETtingaresupported. 
• MiniDOS feature for constant access to certain DOS commands. 
• RS-232 DRIVER for serial support. 
• Sophisticated communications software included. 
• Wildcard characters and partial Filespecs are supported. 
• DATED FILES, show when a file was last written to. 
•Backup : Mirror, by Class, if Modified, by Date, by Extension, etc. 
• Selectable PURGE for fast disk "cleanup" of unwanted files. 
• Print formatter, for control of printer output. 
• Built in printer SPOOLER, to both disk and ram. 
• Joblog to record all system operations with time stamps. 
• UPPER and lower case support, throughout the system. 
•Blinking cursor with selectable cursor character. 
• 128 character TYPE AHEAD buffering for keyboard input. 
•Assign strings to individual keys with Key Stroke Multiply(KSM). 
• SUPER FAST operation with the SYSRES feature. 
•Extensive user control and system feedback. 
•Advanced PATCH utility for easy maintenance. 
•Complete transportability of software among all Z-80 LOOS 

systems through the use of the LOOS high ram supervisory 
call system (SVC). 

• Dealers to serve users Nationwide and in the Common Market. 
•The only DOS with a limited ONE YEAR WARRANTY! 
• Enjoy a professional operating system on YOUR TRS-80! 

• Specific hardware is required to use these features. 

The Ultimate In Only 
Operating Systems 
For Model I & Ill Version 5.1 

• Model I LOOS provided on 35 track single density media. 
•Model Ill LOOS provided on 40 tracl< double density media. 
• LOOS can be provided on special media configurations at an 

addit ional charge. 
• Prices & Specifications are subject to change w ithout notice. 
t Although not required , LSI recommends two or more drives 

when using LOOS. 

For Further Information Contact The Distributor Or Dealer Nearest You : 

(West) (Central) (East) (The Common Market) OGICAL 
LOBO DRIVES INT'L GALACTIC SOFTWARE LTD. MISOSYS MOLIMERX LTD. 
354 S. Fairv iew Ave. 11520 N . Port Wash ington Rd. 5904 Edgehill Dr. l Buckhurst Rd.. Bexhill SYSTEMS 

Goleta, CA 93117 Mequon. WI 53092 Alexandria. VA 22303 Sussex, England 
(805) 683-1576 (414) 241-8030 (703) 960-2998 (0424)-220391 WC.A

DEALER INQUIRIES WELCOME. LOOS is a product of LSI. TRS-80 & Radio Shack are trademarks. O•D•c:::J•<=:> 
Mequon, WI 53092 

(414) 241-3066 



APPLICATION 

Housekeeping programs for the Pocket Computer. 

Shopper's Aid 


R.C. Maninger 
146 Roan Drive 
Danville, CA 94526 

Several months ago, steadily rising food 
costs prompted me to explore ways 

that I could use my personal computer to 
help control our family's food costs. 

After going on a number of food shop­
ping tours, it seemed that the best way to 
use the computer would be to apply unit 
pricing data to guide buying decisions on 
quantities, brand names and also which 
stores to go to for items. Yet, in practice, 
this required a lot of time for tedious and 
continuous data input and for interfacing 
with the computer. Specifically, the menu 
planning and shopping list preparation took 
a lot of time to devise and input. Also, at the 
food market, " as bought" price and quant i­
ty data had to be written down so it cou Id be 
processed and entered into the computer at 
home. The project on computer-aided food 
shopping soon faded away. 

Pocket Computer to the Rescue 

Then came the TRS-80 Pocket Computer. 

L.ebel Function Un• 
'"L'' Enter sllOpplng list 100 
" S" Summarize slatus ot l lsl in memory 180 
"C" Change llem name andlor price 150 

"SPC"" Initialize prices on list for buying 3JO 
" A" Aulomatlc seleclion of llem for buying 170 
" B" Random selection of item for buying 130 

Table 1. Program Labels and Functions 
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I bought one along with the cassette inter· 
face and recorder for some experimenta­
tion In applicat ions. My first ideas for 
programs were based on the shopping aid 
programs mentioned above. The portability 
of the computer and cassette recorder 
allows their use at any time in the kitchen, 
in the food stores, or in the automobile. This 
convenience, along with properly planned 
application programs, can offset the lim ita­
tions of memory size and display capability. 

Program Listing 1 is the result of a num­
ber of trial uses in grocery shopping. The 
tape file name GPSA comes from General 
Purpose Shopper's Aid. This program repre­
sents a combination of the following: 

• Size of data file that can be held in 

memory, 


• Speed of response to user commands, 
• Convenience of use, and 
• Use of the interesting features of the 


software and hardware design of the 

TRS-80 Pocket Computer. 


GPSA is used in the DEF mode. It per­
Jorms six functions as listed in Table 1. 
Each function can be selected at any time 
by keying in SHFT (Label). The first four 
functions are used to prepare the shopping 
list of up to 64 Items. The last two functions 
are used at the store for actually buying 
items. Note, however, that the first three 
functions can also be used to modify the 
shopping list at the store after the buying 
has started. The detailed procedures for us­
ing GPSA are given In the next sections. 

The Shopping List 

When a new shopping list is to be creat­
ed, the Clear command should be entered 
to remove unwanted data in memory. Next, 
key in SHFT L. The message Limit = $0 wi ll 

be displayed momentarily followed by the 
Change Limit? query. At this t ime, the 
amount of money budgeted for the shop­
ping list should be keyed in and entered. 
(This amount can be changed at any later 
time if desired.) The next display will be a 
momentary Next Item= 1 followed by Item? 
The name of the first item on the shopping 
list is now keyed in and entered. (Maximum 
length is seven characters.) The question 
Price = Units' Unit Cost? is displayed next. 
At th is point, the price of the item can be 
keyed in and entered either as a single price 
or as an arithmetic expression. For exam· 
pie, the expression could be 2 x 1.39 for 
two pounds of an item at $1.39 per pound . 
Only the total price of $2.78 will be put into 
memory. 

After the price entry, the message Next 
Item= 2 will appear and be followed by the 
question Item? The name of the second 
item and the price for It are entered. This 
process is continued until the computer is 
shut off, another function is called, or the 
message List Full is displayed. In any case 
whatever has been entered into memory will 
be retained unless the Clear command is 
keyed in or price data is altered by SHFT 
SPC as described below. If the list is not 
full , an interrupted entry function can be 
resumed at any time by turning the com­
puter on and/or keying In SHFT L. The cycle 
of entry will again start from where it was in­
terrupted. A reminder of the budget limit 
and an opportunity to change It will be 
given. Then the next entry number will ap­
pear and the next Item be requested . 

The List Full message appears when 
memory is filled to capacity with 64 entries. 
This also signifies that the list entry func­
tion is automatically terminated to prevent 
crashing the program. If a list has been 
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PROGRAMMING TOOLS FOR YOUR 

TRS-80@) MODEL I AND MODEL III 


INSIDE LEVEL II 

The Programmers Guide to the TRS-80 ROMS 

INSIDE LEVEL 11 os a comprehens"e relerence gwde lo lhe Level II ROMs which allows 
the machine language or Baste programmer to easily ulll1ze the sophisticated routines 
lhey contain Concisely explams set-ups. cal~ng sequences . and variable passage lor 
number conversion. anthmet1c operations. and mathemattcal lunchons. as well as 
keyboard . tape, and video roullnes. Part II presents an enllrely new compos•te program 
structure which loads under the SYSTEM command and execules on bolh Basic and 
machine code with lhe speed and efficiency of a compiler. In addotlOn . lhe t8 chaplers 
111clude a large body of olher 1nformat1on useful 10 the programmer including tape 
fOfmats , RAM useage , reloca!JOn of Basic programs. USA call expanS1on . creating 
SYSTEM lapes of your own programs , Interlacing of Basic vanables directly w11h ma· 
chine code. a melhod of greatly Increasing the speed at which data elements are stored 
on lape. and special precautions lordisk syslems. INSIDE LEVEL II 1s a clearly organized 
relerence manual. II is fully typeset and packed with nothing but uselul 1nf0fmabon. It 
does nol contain questions and answers. ROM dumps, °' cartoons. 
Includes updates lor Model 111. INSIDE LEVEL 11.....$15.95 

SINGLE STEP THROUGH RAM OR ROM 
STEP80 allows you 10 slep lhrough any Basic °' machine language program one 

instruction at a time. and see the address, hexadecimal value, Zllog mnemonic, register 

contents. and step count '°' each instruction. The top 14 Ines ot the Video screen are left 

unanered so thal the ·target program· may perform its display functions unobstructed. 

STEP80 will follow program flow right into the ROMs. and 1s an invaluable aid in learning 

how the ROM routines function. Commands include slep (lrace). disassemble. run in 

step mode at variable slep rate. dlsplay °' aner memory °' CPU regoslers, jump to 

memory location, execule a CALL, sel breakpoints in RAM or ROM , write SYSTEM 

tapes, and relocate 10 any page in RAM. The display may also be routed lo your ~ne 


printer lhrough lhe dev•ce control block so custOfM print drivers are auloma~cally sup· 

por1ed. 

Specify Model I or Model Ill. STEPB0.....$16.95 


TELECOMMUNICATIONS PROGRAM 
This machine language program may be used as a smart 1erm1nal with tome share 
systems or IOI high speed file transfers between two disk·based micros over modems or 
direct wire. It is menu driven and extremely simple to use. Funcllons onciude real-lllne 
temwnal mode. save RAM butter on disk. transmit disk file . receive binary files, examine 
and modify UART parameters , program 8 cuslom log· on messages , automatic t6·blt 
checksum venficatoon of a=irate transmission and recepuon. and many more user 
conveniences. Supports ' ne pnnlers and lowercase characters. With this program you 
will no lonS"r need 10 convert machine language programs to ASCII'°' transmission. and 
you wdt know immedialely 11 the transmission was accurate. This program comes on a 
formaned disk. 
Specify Model I or Model 111 . TELCDM.... .$39.95 

PROGRAM INDEX VERSION 2.0 
Assemble an alphabelized index ot your ent11e program library lrom disk d11ectorles. 
Program names and free space are read automatically (need not be typed 1n) and may be 
aJphabellZed by clsk °'program. The list may also be searched lor any drsk , program, or 
e•lens1on; disks°' programs added Of deleted; and the whole list or any part senl to the 
printer. Pnnler output may be requested on three different formats 1nclud1ng labels. The 
list rtself may also be stored on disk '°' fulure access and update It also ineludes a 
PURGE mode ta< quiclcly kiling unwanted Illes Directory readS and alphabetoz1ng os 
done m machine code'°' speed . 1.000 programs may be sorted 1n less than 10 seconds 
WMS with TRSODS, NEWOOS. and NEWDOS/80 single°' double density. One dnve 
and 32K requ11ed. 
Specify Model I or Model 111 . INDEX.....$24.95 

4 SPEED OPTIONS FOR YOUR TRS-80 
The SK -2 Clock modificauon allows CPU speeds to be switched belween normal, an 
tncrease ol SO°•.or a SO°k reduction: selectable at any time without interrupting execu· 
uon or crashmg the program. Instructions are also given for a 100°'• mcreaseto3.54 MHz. 
The SK-2 may be conllgured by the user to change speed w1lh a toggle switch or on 
so11ware comma.nd . It will au1oma11cally return to normal speed any lime a disk os active. 
requnes no change to the operating system, and has provisions '°' addmg an LED to 
indicate wtien the computer is not al normal speed. It mounts 1ns1de the keyboard urnt 
with only 4 necessary connecbons IOf the switch option (switch nol included), and Is 
easily 1emoved 1f tfle computer ever needs service . The SK -2 comes fully assembted 
with socketed IC's and illustrated instructions. 
Model I only. SK·2.....$24.95 

INSTANT ASSEMBLER 

The INSTAJIT ASSEMBLER 1s a new, power1ul tape · based assembler anddebugger lor 
the TRS · BO Now you can assemble directly lo memory and 1mmed1alely debug your 
program with the built 1n S<ngle stepping debugger. Quick ly switch lrom assembler to 
debugger and back again wrthout lo51ng the source code This leature makes INSTANT 
ASSEMBLER an e•cellent learning 1001 '°' assembly language programming . 
INSTANT ASSEMBLER 1s absolulely unique among tape based assemblers In that 11 
produces relocatable code modules that can be linked with the separate LINKING 
LOADER, which 1s supp~ed in two versions IOf loading programs 1n10 eolher high Of low 
RAM. This lets you build long programs with small modules. INSTANT ASSEMBLER also 
features immediate detection of errors as the sourc.e code is entered. a compac11y coded 
source IOfmal thal uses t/3 as much memory as standard source . and many operational 
fea1ures including single slroke entry of DEFB and DEFW, p1npo1nl control ol hsl1ngs . 
alphabetic listing of symbol table, separate commands'°' i sling error lines Of the symbol 
table. block move function. and venticabon of source lapes. 
INSTANT ASSEMBLER'S debugger provides single s1epp1ng Wlll1 lull reg1s ler displays . 
decimal°' hex entry of addresses , fOfWard or backward memory displays. disassembly 
ol object code 1n memory, memory display in ASCII fOfmat, and hex·to·decimal 0< 

decimal· to-hex conver51on. The Slngle·stepper will step one 1nslructt0n at a lime°' at a 
fast rate lo any dehned address. . 
INSTANT ASSEMBLER occupies less than 8400 bytes of memory. In a 161< machine this 
will leave you enough memory to wnle assembly language programs of around 2000 
bytes. This and its module-linking fealure make INSTANT ASSEMBLER ideal'°' users 
with only t6K machines. The instruction manual may be purchased separa1e1y fOf SJ. 
which will apply towards the purchase of the INSTANT ASSEMBLER. 
Specify Model I or Model 111 . INTASM.....$29.95 

RAM SPOOLER AND PRINT FORMATTER 
This program os a f\Jll leature print lormaning package leaturing user defineable line and 
page length (with line leads inserted belWeen words or alter punctuation) , screen dump. 
pnnler pause control, and baud rate selection. In addilion, pnnting IS dorte from a 4K 
expandable buffer area so that the LPRINT °' Ll.IST command returns control to the user 
while printing 1s bemg done. Ideal IOf Selectric or other sloW printers. Allows printing and 
processing to run concurrently. Output may be directed to eill1er the parallel por1. serial 
po'1 , °' lhe video screen. 
Specify Model I or Model Ill. SPOOLER.....$16.95 

MACHINE CODE FAST FOURIER TRANSFORM 
This complele package includes 3 versions of lhe machine language FFTASM routine 
assembled fOf 16, 32 , and 48K machines .a short sample Basic program 10 access them, 
a 10K Basic program which includes soph1s~cated 1n1eractive g~aph1ng and dala manlpu· 
1at1on. and a manual ot instructions and examples. The machine language subloutines 
use vanables delined by a supporbng Basic program to make data enlry and relneval 
ex tremely tasl and easy for custom omplementat•on. They perlOfm 20 to 40 times faster 
111an 1he11 Basic equivalent 1256 points 1n 12.Sseconds) . and requ ire less than 1550bytes 
ol memory. The FFT is uselul on analyzing slock markel and comodoty lrendS as well as'°' 
sclent1f1c mfonnal1on 
Specify Model I or Model 111. FFTASM.....$49.95 

DUPLICATE SYSTEM TAPES WITH CLONE 
Make duplicate copoes of any tape wnnen fOf Level II. They may be SYSTEM lapes or 
data Hsts . The file name, load address. entry point. and every byte (in ASCII lormal) are 
displayed on lhe Video screen. Model Ill version allows changing tape speed. 
Specify Model I or Model 111 . CLONE.....$16.95 

RAMTEST FOR LEVEL II 
This machine language program os a very thOfough test '°'several types of RAM errOfs. 

A complete test ol each 1ndov1dual bot in a 48K machine takes 1ust 14 seconds. Includes a 

separate tesl for power ltne ghlches. 

Model I only. RAMTEST.....$9.95 


EDIT BASIC PROGRAMS WITH ELECTRIC PENCIL 
Load Basic programs or any other ASCII data Ille Into the disk version ol Electric Pencil 
IOf edinlng . One command from DOS quod<ly modifies extslong ~tes to Penal la«naL One 
disk and 32K required 
Model I only. PENPATCH.....$9.95 

ORDERING: Cnrnpl.,tl' ,,,11,!,ic11on I' gutlf,rntl'ed or" full rt>fund "'II h" m<1d<' /\I I p1og1.1rn' 

""·l'pt rf .LCOM 1,ue ,h1ppt>d i)n Ci"'""" unit>" ~S ''included fur" tomMn<'d no wst<'m :MUMFORD , j,,k lnclu cl<' $1 c,11 for P"''''g" .rnd hrtndhng C<1\dornM f<'Sllfl'nl' .idd b 
0 

o '>ill!" '"' ""' ' 
:'vl,1,1.,1'hM<J•' ,ind COD nrd"'' <Kcl'pt lo'd SPECIFY MODEL I OR MODEL Ill. ()., ,,1.,, 
1nquin~· .... 1n\.·1tt:dMICRO 

SYSTEMS Box 400-E Summerland, California 93067 (805) 969-4557,,, 144 
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filled and items remain to be entered, the 
filled list can be saved on cassette by using 
the command Print#" file name" and a new 
li st started. Later, when needed, the saved 
li st can be loaded back into the computer 
with the command lnput#" file name" . 

Going Over the Budget 

Duri ng the entry process, the cumulat ive 
sum of prices wil l be calculated. If the sum 
exceeds the budget limit, the computer will 
give an audio warn ing with five beeps fol­
lowed by the message Over Limi t = $- ·· 
XX.XX. The warning will be repeated after 
each entry until either the budget limit is In­
creased or selected prices on the li st are 
lowered by using the change fu nct ion as de· 
scribed below. 

The status of the shopping list can be re­
viewed by invoking the summary function 
wlth SHFT S. The display will show item 
number, item name and designated Item 
price starting with item one. Enter to ad· 
vance to each succeeding number. When 
the last item has been shown, the message 
End Total = $XX.XX F = Y will appear. If 
Y = 0, the shopping list has not been ini­
tialized for buying and the end total is for 
the entire l ist in memory. If Y = 1, the list has 
been initialized for buying and the end total 
applies on ly to the sum for the items al­
ready bought. Also note that if the list has 
been initialized, all of the prices have nega­
tive signs if they have not been bought. If an 
error is noted at any time during the status 
review, the change function can be called 
immediately without disturbing anything in 
memory. 

At any time after an entry has been made, 
it can be changed by keying in SHFT C. 
When this is done, the computer asks If you 
want to change any numbers. The user en­
ters the number of the item to be changed. 
The computer will display the item number, 
name and price to confirm that the item 
number cal led does Indeed give the name 
and/or price to be changed. If the name and 
price displayed are not the ones to be 
changed, the user reenters SHFTC and a 
revised but correct item number. When the 
correct item entry has been displayed, Enter 
is keyed in and the display Item? appears if 
the name is to be changed, the new name 
and Enter are keyed in. If the name is not to 
be changed, only Enter is keyed in; this re· 
tains the original name in memory. The next 
prompt asks for Price= Units· Unit Cost? 
Here \he new price or arithmetic expression 
is keyed In and entered if there is one. 
Otherwise, only Enter is keyed in and the 
original price entry is retained. The com­
puter automatically checks against the 
budget limit and gives the warning beeps 
and message if the limit is exceeded. 

The shopping list is initialized by ex­
ecuting SHFT SPC. Th is sets the cumula­
tive sum of prices to zero and tags each 
price with a minus sign. The computer uses 
the minus sign to guide the automatic se­
lect and buy mode described below. The 
displays of the minus signs on prices also 
remind the user that the related Items have 
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not yet been purchased. The program al· 
lows the list to be initialized only once 
which is indicated by F = 1 on the right of 
the end total display. This function modifies 
price entries and sums so that the compul· 
er can keep track of the buying translat ions. 

When the entries to the shopping list 
have been completed and ed ited as neces· 
sary, it may be helpful later on to prepare a 
written shopping list (here Is where a printer 
would be very useful). This written list is 
used to record special shopping instruc· 
tlons that cannot be put into the limited 
memory. It is also used as a reference for 
Item numbers duri ng random buying. 

After the shopping list has been initial· 
ized SH FT A displays the number, name and 
expected price of the item at the top of the 
list of unpurchased items. The shopper 
then finds the location of the item in the 
store and checks the actual prices. At th is 
point the shopper can do some arithmet ic 
with the computer to compare unit prices 
for the best buy among several brands. 
When the shopper decides on an Item and 
is In the buy mode, press Enter and the 
prompt Price = Units• Unit Cost? appears. If 
the shopper decides not to buy an item, o 
(zero) is keyed In. If the shopper wants more 
time to think about the purchase and to 
come back to it later, only the Enter is keyed 
in. If the item is purchased, the actual pur­
chase price is keyed in and entered. The 
computer then calcu lates the cumulative 
cost, warns if the budget is exceeded and 
presents the next item on the top of the list 
of unpurchased Items. The shopper re· 
sponds as before. This process can be 
followed until price entries have been made 
for all Items. The computer then prompts 
with End Total= $X.XX F = 1. 

The shopper can interrupt the program 
any time by turning off the computer or by 
going to another function. The automatic 
sequencing can be resumed by reexecuting 
SHFT A. The shopper may want to Interrupt 
the automatic sequencing to add another 

item to the list wi th SHFT L, to review the 
status with SHFT S, to change an item on 
the llst with SHFT C, or to skip automat ic 
sequencing and use SHFT B for random ac­
cess buying. 

The random selection of items to buy is 
made by keying in SHFT B. The first prompt 
is Next No.?. The shopper must now key in 
and enter the number of the desired item. 
This number must be looked up on the writ· 
ten list or be remembered. When the num· 
ber has been entered, the procedures for 
function B are the same as for funct ion A 
for each single item. After all the informa­
t ion is entered for each item, the random cy­
cle is repeated unt il the funct ion B Is exited . 

It Is possible to switch back and torth be­
tween fu nctions A and B. This is done as 
dictated by convenience until most of the 
items have been bought. Then the shopping 
is f inished us ing on ly funct ion A. The latter 
ensures that no item has been inadvertantly 
forgotten. 

Any of the functions can be interrupted at 
any t ime to do arithmetic for trial changes 
of prices and their sums. This is convenient 
when the shopper wants to calculate and 
compare unit prices on different brands of 
an item or if shelf prices are much different 
than expected. The interruption is done by 
pressing On for CA/Break. The prompt 
Break At XXX will appear where XXX will be 
the program line number where the interrup­
tion happened to occur. The arithmetic 
operations are then done in the usual way. 
Use the red display clear key after each 
operation is finished. 

When ready to return to the interrupted 
function, hit C. and Enter. The funct ion can 
then be resumed trom where It was inter· 
rupted and the new data trom the trial 
calculations can be entered into the list. 

The appl ication of the Pocket Computer 
as an aid for food shopping has shown that 
the computer can uniquely serve as an in­
teractive shopping guide that can help con­
trol costs.• 

100 " L":H = 1:PAUSE" LIMIT = $";E:INPUT"CHANGE LIMIT?";E 
110 IF A>63 PRINT" LIST FULL":END 
120 G = A + 1:PAUSE" NEXT ITEM = "';G:GOSUB 210:A = A + 1:GOTO 110 
130 " B":H = 2:1NPUT' 'NEXT NO.?";G 
140 GOSUB 200:GOTO 130 
150 " C":H = 3:1NPUT" CHANGE NO.?";G 
160 GOSUB 200:GOTO 150 
170 " A":H = 4:GOTO 190 
180 " S":H =5 
190 FOR G = 1 TO A:GOSUB 210:NEXT G:GOTO 340 
200 IF G> A PRINT"MAX NO. = ··;A:RETURN 
210 B =2 ' G + 7:0 = 0 + 1 
220 IF (H = 4)" (A(D)< = 0) THEN 240 
230 IF H = 4 RETURN 
240 IF H<> l PRINTG;" ";AS(B);" ··;A(O) 
250 IF H = 5 RETURN 
260 IF H = 2 THEN 290 
270 IF H = 4 THEN 300 
280 INPUT" ITEM?";AS(B) 
290 IF A(D)>O LET C = C - A(D) 
300 INPUT" PRICE = UNITS ' UNIT COST?";A(D) 
310 IF A(D)>O LET C = C + A(D):IF C> = E BEEP5:PRINT" OVER LIMIT = S",C - E 
320 RETURN 
330 •• ··.IF F = 0 FOR G = 1 TO A:D = 2"G +8:A(D) = - A(D):NEXTG:C : O:F =1 
340 PRINT" END TOTAL = S" ;C;" F =" ;F 

Program Listing 1. 



I 1 111 c 0 L 0 RAND 

ALL PROGRAMS USE TESTED 
M!.CRO ~. TY~IT A text editing proFam that useo tr.e <eyboard 

as is 11k~ a typt'llwrl. ter . A11 e'11 and proir1pt functi ln~ arP­
"built i~"" ~ ~nstri.Jction or le~rning i:::i minimun . Tex· i;an be 
generated th:r:~e po.gos at a time and printed either nur1hereirl 1 or 
unnumbered s1n~l~ or 1iouble spaced . Also , rl,::ht ju:Hificaticf'I 

;j)is llptional . Oo~3 not require :::;ubstitution of for cl"")mmas, r 
any other charact~r revJsion . Slowest functir"lr'! l.a ~r:1r,.·:fl'.'l'rinp, 
t;:i.:t to and from t3pe . ~113';1t arror frcr. text wi tJ:1 1'1!Y" pri!1t 
titlf!-s. Excellent f,...,r sprclfi.catiC'ns , ~greemen .;. , in~Hrm·tj .. n~· . 
form lt'tte-rs or w1nnour1Ce1T'lents . Corrij1JP.tP wi':h "'f)un.-j f=ir TR~-:-'11 
I, llt & COLOR and Microteck printer oes:i ly -1rJaprn.l:ol~ tJJ m!:·:·t 
other prin ers . i"RICE . ... . V5J•J 

CLIENT FILES Allows keeping several contncts for "f' t.o ;;o 
clients . Enter contracts including either payMent tmoun·~ 01· 
peorcentar,es . As bills are 9en~ out ".lnd pa~'l'lleto s r~ceived t ).e 
pro-sra.m is a record by contract of .omounts ou ... ~tam! ing and nn t 
bill".!d includirn;: a summary l'lf receivables cind work irj proe,re.:i·; , 
Works well wi h onP to ) projects for a 1-tcizcn o[" so client~. 

PRICE .,, . . ,;.25 . 00 

ENGINEERING PROGRA~'S 

l\GHTING CALCULATIONS Calculates t110 require~ number of 
fixtures for a room given the dimensions and rf'flec ance:r. by 
the zone cavity fl'lethod. Three 3tandard fix turPs .'"J.rP "bu i l in" 
so that e room co.lcula ions are made to compare resu I ts ::mch .w 
watts , footcandles and number of fixtures. fRlCF. .... .$JO.or 

HVAC PROGRAM This program calculates sensible and latont 
cooling and h~ating load by zone each wo hours of he typical 
hottest and coldest days. Equations par 1977 ASHRAF. Fund'.lmental 
Guide page 25 . 2 . Three programs are: Calcul~tiona , Geo~raphic 
and Variable Data and Data Generator . PRICE . . ... $)5 . DO 

All tapes furnished with full docwnentatiun and instructions . 
Oooument a ti on . tns true tions and Source List 'llOnC! •.• • ,."'15 . 00 

A.11 pr ograms on tape r equi r e L~vel II and 16K. Printer is 
requi r ed for Ml CRO-TYP rr and optiona l on nll others . Do not 
forget t o include the Model Type with your order . 

Send Check o r Money Or der (no COD ' s please) to , 

Coolidge & Associates 
2050 S. LAMAR #" 10 AUST IN , TEXAS 78704 (5 12)443 · 5329 

.... 52 

011 1n\\ '4'0"\" RIBBON SALE 
Go FOR RADIO SHACK• CENTRONICs-EPSON LINE PRINTERS 

[Longer Life-Heavier Inking) 

EXACT REPLACEMENT INSERTS 
[Cartrldgea NOT Included] 

LP 1-ll-IV-700-730-737-n9 $11 .00/3 $42.00/00Z 

LP 111-V $21.00/3 $82.00/00Z 

LP VI-VIII $21.00/3 $82.00/00Z 

Daisy Wheel II [Carbon Film! $26.00/6 $50.00/00Z 


[Long-Liia Fabric] $21.00/3 $82.00/00Z 

EPSON MX-70-80-100 $24.00/3 $95.00/DOZ 


(Our lnatructlona make lnaerts euy ID put ln your cartridge) 

RELOADS 
IYou SEND old CARTRIDGES to US·WE RELOAD them for you ) 

LP 111-V Each ... $9.00 
LP VI-VIII Each...$9.00 
OW II [Carbon Film! 3 Pack.$15.00 [Long-Life Fabric} Each . . $9.00 
Cantronics 7-MEG 702, 703, 704, 753 Cartridge Each ...$10.00 
EPSON MX-70, 80, 100 Each ...$10.00 

NEW CARTRIDGES FROM RADIO SHACK 
LP 111-V [26-1414] Two for .. ..... .. .. ....$25.00 

LP Vl·Vlll [26-1418} Two for..... ... .. ..... $21 .00 

LP VII [26-1424) Two for. .... .... ...... $16.00 

OW II Carbon Film {26-1419} 3 Pack.... ... ...... ..$22.00 


Long-Life Fabric [26-1449] Two for ........ · $21.00 
CENTRONICS 7-MEG 702, 703, 704 , 753 Cartridge Two for ...$26.00 

Volume 1 MODEL D 8" GAME DISCS Volume 2 
Biorhythms, Trap $25.00 Each Ugly, Bingo 
Rip Cord, Yacht Sea Towers, Blackjack 
Concentration + 4 More Farkle, Pony + 3More 

We Pay Shipping On Prepaid Orden! Net 30 Accounts Avallable 

SEND CHECK, MONEY ORDER or COD TO: 


ES soos!f~2~~~14196 ~ 

Summenvllle, MO 65571 

•Radio Shack Is a trademark of Radio Sb.ck, a Tandy Corp. ""' 
237 

.,,see List ot Advertisers on page 418 

EVEN 
SIGMON 

l --CRAVES~
A LlnLE 


SECS. 

SIGMON 


SIGMON is a complete machine Language develop­
ment tool for your TRS-80 Color Computer and it's 
super powered 6809E microprocessor. 

Features: 
MONITOR: Display memory in HEX and ASCII, Direct HEX and 

Decimal entry into memory/ registers, Move, Find, Tape Read and 
Write, Output to prin ter and more. 

DISASSEMBLER: Display Addresses, Opcode operand, 
Mnemonics, and Address expressions for specific range of 
1nstruct1ons. 

MINI ASSEMBLER: Allows you to enter instructions in Symbolic 
form and have them converted to Machine Language .. 

DEBUGGER: Allows Stepping and Break point execution of 
Machine Language programs. 

With SIGMON you can awaken the awesome powers that lurk 
within the dark recesses of your color computer. 

Cassette and Source Code: 
for the TRS-80 Color Computer $!19.95 

S.E.C.S. 

(Screen Edit Control System) 

SECS adds new power to your TRS-80 Color 
Computer. If you have been waiting for Enhanced 
BASIC and it's capabilities, then you are ready to take 
the next logical step. 

Features: 
FULL SCREEN EDITOR: Full Cursor control with auto repeat, 

Insert, Delete, Join lines, Relocate lines and Audible error warning. 
HI RES GRAPHICS: Two modes of Hi Res graphics, Set point, 

Set line, Set color, Set programmable character, Set screen, and 
Toggle between Low Res and Hi Res/ Normal and Inverted 
Screens. 

HI RES CHARACTtR GENERATOR: Sixty·four definable charac­
ters, Save and Load Characters sets to and from tape, Define 
Characters, and Place on screen in any color and in any position. 

The entire system is linked into BASIC and is completely 
transparent to the user. As a BASIC programming tool, SECS Is 
unsurpassed. 
Cassette for the TRS-80 Color Computer $29.95 

Software Utilities for the 

TRS-80* Color Computer 


Order tnrough vour local software dealer or send c11eck or 
money order plus $2 .00 Shipping & Handling to: 

Da 
19519 Bllsiness Center Drive, Northridge, CA 91324 

(213)701-51 61 

'TIIS-80 is o registered trodcmot1< ol R.<>dio Shaclr, • d i,,;•lon ol Tandy Corporot10n . 
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GAME 

Ollie, ollie, 80, home-free-home! 

Capture the Computer 


Jeffrey 0. Fisher 
414 West 41st Street 
Sand Springs, OK 74063 

It Is natural for a human being to seek 
pleasure and engage in pastimes that 

relax the body and please the mind. Com­
puter games offer such a pastime. 

The computer easily fills the role of an 
opponent. First, it does not require any in­
structions once the program has been writ­
ten, except for values the user enters to 
guide the computer in Its decision making. 
Second, it Is quite content to entertain its 
user Indefinitely. 

What can you do with the TRS-80 in 
terms of game playing and other recre­
ation? The TRS-80 has limited graphics 
because it can display a picture with a 
resolution of no better than a 128 x 
48 matrix of graphics blocks unless you 
alter the hardware. Also, the Basic inter­
preter executes too slowly to offer much of 
a challenge to human react ions as it runs 
more detailed programs. As a resu lt, real­
t ime games are frequently written in 
machine code or the set of instructions is 
in the vocabulary of the processor itself. 
These instructions normally do less than 
Bas ic statements and are more difficult to 
use due to the precision required, but they 
execute In far less time, making it a simple 
matter for the computer to overwhelm a 
human opponent with its speed. 

Because of th is, many Basic computer 
games available incorporate code that 
reduces the need for speed and concen­
trates instead on the elements of chance 
and strategy, thus giving the human a 
fighting chance. 

Capture ls a simple program which 
maintains a need for timely human reac­
t ion and strategy with just a li tt le bit of 
luck thrown in. 

The scenario ls one where the computer 
and player take turns chasing each other 

on the screen In an effort to capture the op­
ponent 's piece. On the dlsplay, a graphics 
block represents the player and the letter 
"O" symbolizes the computer. The game 
always begins with the computer as the 
predator. It Is up to the human to avoid the 
"O" character. After a length of time 
specified by the player, and if the player 
has not yet been captured, the mode 
switches. It is then up to the human to cap­
ture the computer's piece. This is basically 
a game of tag where the user and machine 
take turns being " it". 

One problem in a game such as this is 
how to Inform the player when the ex­
change In roles has taken place. Small 
printed messages are usually inadequate 
since normally the player is watching the 
proximity of the two pieces on the screen 
and is sometimes oblivious to other bits of 
information given him. Taking this into ac­
count , Capture incorporates program 
code that relies on the person 's peripheral 

vision and places a large graphics block 
on the left of the display when the com· 
puter ls the hunter and on the rigM side of 
the screen when the machine is the quarry. 
With this method, it is unnecessary to pay 
excessive attention to messages printed 
on the screen since the position of the 
block tells the player the present mode of 
the game. 

Since one of the objects of the game is 
to avoid capture, the player needs a way to 
move his piece around on the screen. The 
keys that control the movement of the 
player's piece (the block) are the arrow 
keys on the right and left sides of the key· 
board. The direction of the arrow indicates 
the direction of movement and pressing 
any two keys not on the same side will 
result in the corresponding diagonal move­
ment. The pressed key or keys will cause 
movement until either the key is released 
or the piece tries to move off the screen . 
Pressing two keys on the same side 

Line Description 
10 lnltlallzes variables. 
20 Main program line lhat controls the mode of play. 
30 Used for the computer attack routine. 
40- 50 Computer retreat routine; line 40 Is use<! 10 give the player a better cnance of leaving 1he 

area of the computer"s piece Immediately after the computer attack mode. 
60-80 Used to see which arrow key was pressed by addressing memory location 14,400 y;hlcn 

addresses the keyboard. For more Information, see Table 2. 
90 Used to update the location of the player's piece on the sc reen and end the scenario If the 

lwo pieces occupy the same position. This means th at either the computer or player has 
won. 

100-140 Used to generate lhe computer's offensive moves. It generally Irias to minimize the 
distance between the pieces. 

150- 180 Computer defensive routine used to attempt to maximize the distance between the pieces 
In an attempt at escape. 

190-200 Used to update the posit ion of the compute~s piece on the display. If the move results In 
the same location being shared by the lwo pieces, It jumps to the portion of the program 
that Informs the player of who was c aptured. 

210- 220 Used to Ind icate to the player which mode the computer Is In (attack or retreat). 
230 Informs the player that he has Just been killed . 
240-270 Used to Indicate lhe end of the Individual scenario and shows !tie current scores of the 

person and computer. 
280 lnltlallzatlon routine accessed early In the game by line 10 that displays the title of l he 

game. 
290- 350 Used for the Instructions resident In the program. 

Ta ble 1. Line Descrip tion. 
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"This is basically a game of tag 
where the user and machine 

take turns being 'it'." 
results in no movement of the piece. 	 name of the game. It then displays the 

game Instructions. The user is prompted
Program Flow to enter a length of time for the game to 

The program beg ins by displaying the continue before switching modes between 

10 CLEAR150 :CLS : A$="C APT U RE !" : INPUT " E TER YOUR NAME";NAS: 
GOSUB280 : GOSUB290 : CLS:INPUT"TIME SLICE (G ENERALLY 1- 2 TIME UNITS 
)" ; TS : CLS : AS=STRINGS(ll,19l)+"RETREAT!l"+STRINGS ( ll,191) : BS=STRI 
NGS(31 , 32) : CS=STRING$(ll , 19l)+"CHARGE!!!"+STRI NG$(11,191 ) 
20 ST=l:TI =TS:GOSUB210 : GOSUB30 : ST =2:TI =TS : GOSUB22 0: GOSLIB 40: GOT0 2 
0 
30 FORI =lT02 : GOSUB60:GOSUB90:GOSUB100:GOSUBl90: NEXTI : GOSU B60: GOS 
UB90 : TI=TI-.l : IFTI <. 1THENRETURNELSEGOT03 0 
40 FORI=l T0 2:GOSUB60:GOSUB90:NEXTI 
50 FORI=lT02 : GOSUB60 : GOSUB90:GOSUB1 50: GOSUB 190: NE XTI : GOSUB60:GOS 
UB90:Tl =TI- . l : IFTI <. 1THENRETURNELS EGOT05 0 
60 PE=PEEK (14400) : IFPE=8ANDYP >0THENYP=YP-1 ELSE I FPE =l 6ANDYP <l4THE 
NYP=YP+lELSEIFPE=32ANDXP >OTHENXP =XP-lE LSE I FPE=6 4ANDX P<6 3THENXP =X 
P+lELSEIFPE=72ANDXP <63ANDYP >0THENXP=XP+l : YP=YP-l:ELSE IFP E= 40ANDX 
P>0ANDYP >0THENXP=XP-l:YP=YP-l 
70 IFPE=80ANDYP< l4ANDXP <63THENXP=XP+ l :YP =YP+l: ELSEIFP E=48ANDYP <l 
4ANDXP >0THENXP=XP-l:YP =YP+l 
80 RETURN 
90 PRINT @Y0*64+XO ," ";:PRINT @YP,.64+XP,Cl! RS(l43 ) ;:XO=XP:YO=YP:IFY 
P=YHANDXP=XHl\NDST=2THENPRINT @960 ,"GOT HIM!!l";:PS =PS+l: GOT0 240 : E 
LSEIFYP=YHA DXP=XHl\NDST=lTHENCS=CS+l:GOT0 230:ELSERETURN 
100 REMl\RK ** COMPUTER ATTACK SUBROUTINE *' 
110 IFYH >YPTHENYH=YH-lELSEIFYH <YPTHENY H= YH+l 
120 IFXH >XPTHENXH =XH-lELSEIFX!l <XPTH ENXH=XH+l 
140 RE TURN 
150 REMARK **COMPUTER RETREAT SUBROUTINE** 
160 IFYP>YHANDYH >0THENYH=YH-1ELSEIFYP <YHANDYH <l4THENYH =YH+lELSEI 
FYP=YHANDYH= <8THENYH=YH+lELSEIFYP=YHANDYH >8THENYH=YH-l 
170 IFXP >XHANDXH >0THENXH=XH-lELSEIFXP <XHANDXH <63THENXH =XH+lELSEI 
FXP =XHANDXH=<32THENXH=XH+lELSEIFXP=XHANDXH >32THENXH =XH-l 
180 RETURN 
190 PRINT@YL*64+XL , " "; : PRINT @YH*64+XH,"O"; :XL=XH:YL=YH:IFXP=XHA 
NDYP=YHlANDST =lTHENCS =CS+l : GOT0230:ELSEIFXP =XHANDYP =YHANDST=2THE 

PRINT@992 , "GOT HIM !! ! ";: PS=PS+l: GOT0240 
200 RETURN 
210 PRINT@992 , BS ;: PRINT @961 , AS;:RETURN 
220 PRINT@961 ,B $; :PRINT@992,C$;:RETURN 
230 FORl =lT05 : PRINTCHR$(23) ;: FORII=lT010:NEXTlI:PRINTCHR$(28) ;: N 
EXT1 : FORI=lTOLEN(Z$) : PRINT@992+I-l ,M ID$(Z$,I , l) ::FORII =lT010:NEX 
TII , I 
240 PR1NT @256 ," TALLY OF KILLS : "; : PRINT@320 , NA$ ; PS;:PRINT@38 4," CO 
MPUTER";CS;:PRINT@448 , "CARE TO PLAY AGAIN (Y / N)?";:YP =RND( l4 ) :X P 
=RND(6 3) : YH=RND(l4) :XH =RND(63) 
250 K$=INKEYS:IFK$=" "THEN250ELSEIFKS ="Y"THENCLS:GOT020:ELSEIFK$= 
" "1'HEN260ELSEGOT0250 
260 PRINT : PRI NT "THI\ KS FOR PLAYING! " 
270 END 
280 ZS="YOU HAVE BEEN KILLED! !l ":YP=RND ( l4) : XP=RND(63):YH=RND(l 4 
) : XH=RND(63) : CLS :PRI NTCHR$(23) : FORL=0TOLEN(AS) : FORK=63TOLSTEP-l: 
IFPEE K( l4400) =128THENRETURNELSEPRINT @448+K,MIDS(A$,L+l,l); : NEXTK 
, L: PRI T@5 12,"BY JEFF FISHER" : FORK= l T0750 : t;EXT : RETURN 
290 CLS : PRINT " THIS IS A GAflE WHERE THE PLl\YER AND THE COMPUT 
ER TAKE" : PRINT"TURNS CHl\SING El\CH OTHER IN ORDER TO SCORE A CAPT 
URE . THE" : PRINT"PLl\YER IS REPRESENTED BY A BLOCK (1 , E.,"; CHR$(3 
4) +CHR$(1 43 )+CHRS(3 4 ) ;" ) AND THE COMPUTER" 
300 PRINT "BY AN ";CHR$(34)+"0" +CHR$(3 4) ;".":PRINT" EACH OPPO 
NENT (PLAYER AND COMPUTER) IS ALLOCATED A" : PRI NT"CERTAIN AflOUNT 
OF PLAY TIME IN l\LTERNl\TE ' TIME SLICES ' ":PRINT"THAT IS SPECIFIED 

BY THE PLAYER BEFORE THE GAflE BEGINS ," 
310 PRINT " DUR ING THIS LENG TH OF TIME IT IS UP TO THE PERSON 
TO EITHER":PRINT"ELUDE OR CHASE THE COMPUTER DEPENDING UPON THE 
MODE OF THE" : PRINT"TlME SLICE. IF YOU ARE CAUGHT BY THE COMPUTE 
R, YOU ARE KILLED" 
320 PRINT "AND THE COMPUTER SCORES A POINT . ON THE OTHER HAND , I 
F YOU": PRl NT"CATCH THE COMPUTER, YOU KILL IT A!ID YOU SCORE A POI 
NT.":PRINT @960,"H IT THE SPACE BAR TO CONTINUE "; 
330 IFPEEK(l4400) <> 128THEN330ELS EC LS:PRINT" YOUR MOVEMENT IS CONT 
ROLLED BY YOUR PRESSING THE ARROW KEYS .": PRINT"THE DIRECTION OF 
THE ARROW IND ICl\TES YOUR DIRECTION OF MOTION." : PRINT"DIAGONAL MO 
VEl'1 ENT IS OBTAINED BY PRESSING ANY TWO KEYS THAT" 
340 PRINT"POINT IN DI RECTIONS SEPARATED BY 90 DEGREES . " : PRINT:PR 
I NT"GOOD LUCK ••• ,, ":PRINT@ 960,"HIT THE SPACE BAR TO CONTINUE"; 
350 IFPEEK(l 440 0)<>128THEN350ELSERETURN 

Program Listing 

LOGIC EXPCR IMENTOR OUICK TES1 SOLOf:ALESS 

PAOH:S SOC KETS SAEADBOARD ELEMENTS 


Lf'·l S&OOO P·lOO SlO~O Ol S9S SI 100 QT 59B '2 7~ 


IP·} 18.00 CXP-300PC 2 40 OT-415 9!&0 OT418 1SO 

lP·l 76 00 EXfl'·JS.0 610 Of·lS.S 1 :2S Of-lSft '10 


IC T IE ST POWER EO (lJ 18S 42~ Ol·IJS Ji'~ 
C LIPS PROTO -BOA AO or.es 3 oo 01 1s 2 15 

PC·U 1400 Pa 1Q4 'S7000 
PC · • 4 10 PS102 ~JOO log•c Momlo r JUMP(R 
PC·24 900 11'9 -101 2600 1009' tmped.-nc:4 WIRE .CIT 
PC·.10 u . 00 PB-100 20 10 lM1 $7600 W«;-1 S900 

F>H~4 sur-N-WFtAP TOOl.wl'SO' t:poolof 281i1•1iill!""'". SJOOO 
P1601a OUAL·WAV UNW~•P TOOL. U"wt• • 26-30AWU $ 12.10 
P160 2.A OU.Al·W•VWR4P·N·STF!APTOO\. W~ps 16-Jlla""V 1 '260 
seo• UNtVEASAl MictocomD1.11tt1JProc;.•H0>r P1u~bo-.rd u1 es 
seoov UNIVERSAL M1~roeampu1e,J P•oc-eu0t P1u;bG1ttd. 

tor Atta.r HOO Er 1M~I 8080 12.; 95 
<OO> UNIVEASAL C1J111p1..1u1r PlugbQ•rd r11., CEC lSl·11 'PDP·l' 

PDP 1 I u1d Htt.mtfl~•I H-11 , $20 40 
4609 M ICROPROCESSOR PlUGBOARD Por Apple II S23 90 
Wt STOCK THE FUl.L. V(CTOR LINE - C•t•logA~ ...U.b•• On R~11ut 

M lrH!lXl~llan TO 1'<1hclot;Qmpu1•t• flt11• 8 DJi1•nn•" Boo\ $7 .!ll!t,, An 
lnUO!kl~l•on to M1r;ror;omp.,,11•~ (8n.1~ Conr;•pt.t:J S12 99 "' ~d 8 8rl 
M!Cf'OPIQ~Hat1cb>olo. Sl9'1Mi, 1&Bt1Mic~Of~S119$, 

The CRT Cof'll~ll•t Hatldbaoh. $6 99 Th• 68000 M.croc:ito~ H~d 
boo~ S-8 !119 Z80 ....,.umblt l.l"'{J..i• v.. Pn'.M)r.mtn1"'0 ..SH '!1'!1 , 
6602 A,sHmbfy Un'fl'.i:l'O• PlogniimmtnQ S1t 99 680!1 ANcrmtil'I" U~u·~ 
Pf09ram,...,.,..g S16 99 fk11.rieu5yatll'ft'I a.,,..,il,-t: Guldti. $7.IS.CP/MUu!f'it 
GuJdio S12.99 Apgle U U1ar 1 Ci11•de SU!1 .00 ~ l~CtP<OC•t.Wtt. it11 
Measu1•m•n1 & Control S15 99 CSASIC - U1.. • Gu•d• $15 00. b11._r 
!•(:1l'tQ 10 S-1 OOl11EH gg& Moc-roce>m~l•nl SlS.00, Sorn• Cotl"lmOlll Buic. 
Plag1•m• S14 99 Prat11c•I BuK P1aon1111·n11 $11i.99, Som• C"ornmort 
S.s•C Pmtp~ - At•r1 EQ1hon $1 "' 9' SPm• C:ommDn BrtS•C Pn>g,arnt 
- TRS-80 l...,~1 ti EcM!•0(11 514.91. Sc••ll~• •Ml Eng1111H'1nig 8 u•c Pro 
gr..-nt. - A.POie U Edotlon $1tio 9.9 

lMJ01N S ,, V.JI J17N 11' L.MJ UN IJ. 75 LM?''1 N 
LM305H 15 lMJ 18N 1 •• NE555N ,. 1.M 7'7 N "••' 
\.MJ07N • O LM:l19N 1.6~ PltES!t!N >O l.MUIS8 N 
lM308N I 00 t,M32.1K •OO rt£S6 1N 369 LM• 468N '° 00 
LJ.1309• 200 \..MJ~ "'N •o HC S(i'iN LM1 48iN 80 
LMJION ' ,. LM337N lfoO Hf566N 1 • • 7805CK 1 60 
LMJtlN .. LM339.N oo N(!i67N 781ZC!I: 160 
\.M386N 110 LM380N !>O LM723H 40 1e1sc.,.; 160 

7400~ ,g 742&.S 25 ?483 ..o 7•025 1 4 8 7• 182 •• 00 
7•01 7428 •O 1486 JS 70l2 .. 7"'18' 205 
1402 7"'37 ?;195 741"'1 80 7•1BS 105 
7403 •• 74J8 JO 1'96 •• 7'1156 50 7'119J 10 

74 11s I JO 74161 80 74199 
7410 10 7.t.t8 74 121 74 165 60 7"' 221 8 0 
7404 ..•• 74.:02 4 0 

" '° I 10 

7420 20 7474 " 74 123 " so 741 BI ' ..." ,, .,,741.SOO S 7US.&2 74 LS,JI S 74 LS l 95 S 80 
74 lSOI ,, 74l.S4 7 ' 80 74 LSl3a " 74LSl 98 
74L$02 74lS5'4 74LSl51 •• HLS2'41 ' "°22 30 	 •O 
74LS04 ,. 74t.S.,.. ,. 74LS153 •• 1"' t.S144 '10,. 	 ••74 LS08 741.576 ?.t lS156 60 7.t.t524B 
7"'L510 25 74 LS83 80" 74r.Sl58 7"'lS2~ 7 "" 
74t.Sl1 JO 7.clSB6 3' 74LS,61 >O 7"' t.5265 55 
74 lS'2 ,.JO 74lSB7 14LS,6l 70 74 LS28J •• "' " 
74 LS20 74LS96 70 74LS,66 210 7"'lS295 

74LS21 JO 74 lS112 ,. 74L.SUi9 74LS3.52 I 00 " 

7"'LS26 JO H\..5122 40 74Uil ., ... 50 '?• L5l66 


"" 
144.526 •• .,4LS123 70 74 lS 181 '.. 7"' LS J6B 

••.. 
74 tSJ2 30 74 LS12Ei 45 7·4LS193 75 74 LSJ J O lO 
74LS38 40 14 LS 1J2 7"'t.Sl9.• 60 J4L.S39~ 120 

4001 s 30 4012 1 ..28 4022 S 90 4041 $1 ,05 • 0 70S 40 
30 4013 4 0 40.U JO 4()4 2 BO 40 88 90 

4006 1 OS 40,. 4024 45 10 I 05 """ ,. ..,,,. I 00 4028 70 "'" 020 
· ~ 1 2 ' 00 ""' " ..,,,,90 401• •O 2 00 •050 •o "51 Ei 1 o• ""'' 	 -· •o 

"'"" .,,,. 2 60 •• -IS32 1 504010 so 50 • OJ.4 • 05• 
401t 30 • 021 90 4040 105 "'"" 453.B 1 50" 
FN03S7 SI 50 FNOl300 I I 95 MAN41fUO U 10 MAN6710J.J 10 
FN O!)QO 20 200 MAN6540 4. 10 MANl 750 '2 90'"" M AN3 
FND507 l!;(I ~AN3630 2 00 MAN66~ 4 10 M\ISf.123 15 

EPRO M PROG RAMMING 
SunlrDnlt:J w ill 141proOi.111;• 'f°"'' Cll"Olil••n'l Of' 11 nSTANDARD TI N 

C:PR0 "-4 11..1pi:ill•d b'tl 1111. trnm , Qt.f rWUI( W W 
~1.u1 r PFl.OM /IE PRO M 111 n 1 ~ 

DEVtCt. ltl . ,.lllOM A.DOITJ(J~AI.. ll'lllOM •
PINS W"AP P'lllQf tU 
I • I 6! $ 30 
16 ?J 34 2708 S 89!i I 7 00 


IB 82 38 
 271 6 199!t 16 00 
2n1 31 gs i e oo20 , 02 4 2 
Oo11an a1 LUTtng S !S 0024 , 10 5 1 

Slind f0V' M 1"1•' EPROM/ Pf!OM wJthor t;lcr t St 
sue!! IOU.Clo m •nh•t.lwl tc rT't•h!ln•I. 111nd prcn11o1; t lt 

28 , 28 59 
J6 I 65 
40 I D 8~ 

p-opefty {we •t• n cn l••til4 tor 1.lu., ~h'l il dill"'to!J•I 

WE STOCK 
IN AL. L VALU ES SPRAGUE 

'l•W101or40' 1h WlOlor50C CAPACITORS &SWITCHES 

5~. Carbon Film Resistors 

MICAOPAOCESSORS RAMS 210 tU.11 j 185' 
Z.SO S9 20 6800 S7 SO 210 t C2'HR41 S2 .70 40:z 1 ra"°"s' 4 .2& 
Z·80A ~ 50 803!t !t 50 2102 (t02'•t 11 3 20 4115 115"0ft51 4 95 
eo80A 4 ~ 6809 23 ~o 21 • 2 c2 ~11:i..t 1 2.eo 4tl& l:i!DOn.SI • .50 
S08~A 5 70 8086 95 5-0 21 14 3 .20 '1l6 ClOOn.SI .&. 10 
8080.A SUPPO-.T DEV1CIES 21 I Cl-2 4 50 416' t20(Wi;125 •O 
8 212 12.25 9253 S'1 !tO 
8 21 8 2.00 8267 10 00 16K RAM
B22 1o 2 50 8259 1 I SO 
8228 4 !tO 827~ 32 00 EXPANSION KIT 
8.238 4 ~ 8279 7 20 Fo< TRS-8~Model I ot Ill), Apple 
8251 4 90 or PET compu ters 
tPROMSJPAOMS Set (8 pea. U\>0416C ·2{200nslS1~-'15
2701 H .20 2732 S1 & 4 :11 
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" .. (you) realize as you close in for the kill 

that maybe, just maybe, 

computers aren't superior after all." 

chasing and being chased. A good number 
tor beginners to enter is two; this will al low 
about 15 seconds of normal time between 
mode switches. Larger numbers provide 
correspondingly larger time intervals. 

Play continues until one of the two 
pieces Is captured and that piece is de­
clared killed. The player is Informed of the 
score and a new scenario may begin at the 
player's discretion. 

Program Description 

This program will easily run in a 16K 
Level II Bas ic system, and If you have a 4K 
system you may leave out lines 300-350 
and change line 290 to 290 RETURN . The 
program wil l return to line 10. As written, 
the program occupies about 3300 bytes. 
With the modifications for 4K, the require­
ment drops to about 2200 bytes. 

Not Hard Enough? 

As with any game, it is possible to get 
proficient at Capture and the general re­
course is to make the game harder. The 
simplest way Is to decrease or Increase 
the time slice. The shorter the time slice, 
the less time you have to catch the com­
puter. A longer time slice makes it harder 
to get a feel for when the mode is about to 
switch, but it also gives you more time to 
chase the computer. Changing the relative 
speeds of the computer and player is prob­
ably a more useful approach. 

Look at line 30-the index variable I 
used in the For ... Next loop controls the 
relative speeds of the opponents. Inside 
the loop is a one to one speed ratio be­
tween computer and player; Immediately 
following this loop on the same line are 
two GOSUBs to line 60 and then to line 90 
which give the player an extra chance to 
move his piece. This makes ii possible for 
the person to move faster than the com­
puter. 

How much faster? Well , that is deter­
mined by the value that the variab le I 
counts to wh ile executing the loop. In this 
case, since the variable I counts to two and 
the two GOSUBs at the end of the loop give 
the player a chance to move once more, 
the rat io of the player's speed to the com­
puter' s speed Is (2 + 1)12 = 1.5. In other 
words, the person can move 50 percent 
faster than the computer. 

In general , for any value n that the vari­
able I counts to In the loop, the ratio of the 
person's speed to the computer's speed is 
(n + 1)/n. For example, in order to make 
the player go slower with respect to the 
computer you might want to change " FOAi 
=1T02" In line 30 to "FOAi =1T04". Here 
the ratio wlll be (4 + 1)14 = 1.2, resulting In 
the person's having a 20 percent speed ad­
vantage over the computer. Be sure to 
make the same changes in line 50 since 
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the same argument app lies there. Note, 
however, that this changes the actual 
length of time of the time slice. 

Getting Into the Game 

I have made it possible for the user to 
bypass titles, credit and instructions by 
simply holding down the space bar. This 
gets the user Into the game al most Instantly. 

Once again, you can go back to the days 
of elementary school and play tag. And it's 
more than just a simple game; the mental 
confidence derived from playing the game 
is enormous whenever you trap the comput­
er in the corner of the screen and suddenly 
realize as you close in for the kill that may­
be, just maybe, computers aren't superior 
after all. • 

Memory Location 

@ A B c 0 E F G 14,337 

H I J K L M N 0 14,338 

p a R s T u v w 14,340 

x y z 14,344 

0 
I 
1 

. 
2 

# 
3 

s 
4 

% 
5 

& 
6 7 14,352 

( 
8 

) 
9 

-
: 

+ 
; 

< = 
-

>. ? 
I 14,368 

Enter Clear Break I - - space 
bar 14,400 

shift 
keys 14,464 

2 8 16 32 64 128 

Value of key al memory location. 

Table 2. This chart is helpful for anyone writing game programs in Basic. It will help 
in the programming method of recognizing keys while they are pressed rather than 
using the sometimes disadvantageous INKEY$ function. Below each column Is 
the value that will be present at that row's memory location as long as that key is 
pressed. Notice that each value is an increasing power of two. The values are also 
additive: For example, pressing both the A and B keys will yield the value of 
2 + 4 = 6 at memory location 14,337. The value generated by pressing a key remains 
the same until that key is released. 

Var/able Description 
AS First used to hold the name of the game, and later contains the retreat block that Informs 

the player of the computer attack mode. 
BS String of blank characters used to erase the old block after the mode of play switches. 
cs Contains the " ATIACKI 11" block used to Inform the player of the computer retreat mode. 
KS Used for keyboard scanning to wait for the player's decision to end play or engage In 

another scenario. 
NA$ Contains the player's name. 
ZS Contains the message used to Inform the player he has been killed. 
1,11 Index variables used In simple For ...Ne>rt loops and other trivial places. 
PE Holds the value of the pressed key. Determines movement of the player's piece. For more 

Information, see Table 2. 
CS.PS Score values (CS= computer's score, PS = person's score). 
ST Status; Ind icates the mode of play (ST= 1 If computer attacks, ST= 2 otherwise). 
Tl Current lime variable that Is used to time the Interval between play modes. 
TS Value of the time slice that ls entered by the player. Determines length of Ind ividual mOde 

of play. 
XH,YH Current position of the computer's piece In the 63 x 15 matrix within which both pieces 

move. 
XL,YL Position of the computer's place before any move. US8<1 to erase the ··o" after the move. 
XP,YP Current position of the player. 
XO,YO Position of player'• piece before move. Used to erase old position. 

Table 3. Variables Table. 





MDBS ... 

true data base management 

for your TRS-80™ 

Your Model II is not a toy... and neither is MDBS. 

MDBS is the serious tool for applications development. 


"MOBS is tru ly a data base management system . . . , not a fi le management system." Harvey M. Weise, 
an independent "MOBS ... offers the data manipulation. query, and report-writer capabili t ies of a DBMS 

found on much larger and more complex computer systems." software reviewer: 
"MOBS has come to the rescue with .. . products whose abi lity to reduce development t ime 
and implement processes not available elsewhere make them invaluable to integrators and 
developers of µc-based systems. (With MOBS,] . . . p rogram development and data base 
descript ion is simple." 
For the complete Weiss review, see "Downscaling DBMS to the Microworld," Mini- Micro 
Systems. April , 1981 , pp. 187-195. 

Flexible, powerful data structuring capabilities: network and hierarchical data structures. ONLY MDBS has 
including direct many-to-many relationships (not available elsewhere) . 

_l these features! 
Genuine data base management capabi l ities: far surpasses file management in data 
independence. automatic maintenance of relationships, and control over data redundancy. 

English-like, nonprocedural query language interface: ad hoc queries result in the automat ic 
generation of desired reports. tables. files, and re lations. 

Host language interfaces, including various BASICS, COBOLs, PASCALS, FORTRAN, PUI , 
C, and severa l assemblers. 

Extensive bu ilt-in data access securi ty (256 leve ls) . 

Automatic transaction logging and data base recovery. 

Dynamic data base restructuring ...and many other advanced data base management 
features. 

Is MDBS right 	 MOBS is written in Z-80 machine language and runs under TRSDOS or NEWDOS with TRS 
DISK BASIC; under CP/M® (and similar derivatives) wi th CBASIC2, PL/ 1, PASCAL Z, for your system? 
PASCAL M, PASCAL MT+, BOS C, CIS COBOL, and Microsoft COBOL, FORTRAN, or BASIC. 

MOBS code size is on ly 18K to 20K bytes for Models I and II. 

MOBS is independent of the types and sizes of disk drives. Supports data base spread over as 
many as eight disk drives. 

To learn more • For free literature about serious data base management on Models I and 11 ,call, write, or TWX 

....
-

rll.... 

t.•li.....___ 

us. We'll include a pamphlet on features to consider when choosing a software tool for 
application system development. 

• For a practical introduction to true data base management for sma ll computers, please send 
$20 (Indiana residen ts, add 80¢ tax) for PRIMER/GUIDE booklets . 

• For a comprehensive DOCUMENTATION PACKAGE consist ing of THE PRIMER pl us user 
Free pamphlet manua ls covering the MOBS, ORS, RTL, and DRS, please forward $60 (+ $2.40 Ind. tax) . 

---llilllil~--------~--.-.,...~~-.-.-- ... _.....
DPlease send me free literature on the MDBS. 
0$20 (Ind. tax 804') enclosed for MOBS PRIMER 

Setting standards of excellence for data ba e and GUIDE (tota.l 9? pages).
software . . . worldwide v 0 60 (Ind. tax $2.40) enclosed for Complete 


MDBS DOCUMENTATION PACK.AGE. 

___________ Title ___
Mier., Name 


(Please print)

Dutu Hu5e • : Company-------------- ­

Address --------------- ­5u5tems . Inc. 
Box 248 
Lafayette, Indiana 47902 
317-448-1616frWX 810-342-1881 Phone ----------------~ 

MAIL TO: Micro Da ta Base Systems, Inc. ,,.. 315 

DealerI distributorI OEM inquiries invited. Bo x 248-M 
Lafay et te, I N 47902 I 
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1981 BUYER'S 

GUIDE 


A look into peripherals 

and microelectronics. 


Acomputer alone can be a dull machine. Fortunately dozens 
of devices will plug into or solder onto your TRS-80 to extend its 

usefulness. Computers talk to each other through modems. Expan­
sion interfaces permit attachment of printers and other peripherals. 
Speed-up kits make your TRS-80 faster . This gu ide surveys many pe­
ripherals and small electronics on the market for the TRS-80. (A sub· 
sequent issue will cover disk drives; a buyers' guide in the June, 
1981 , issue covered printers.) 

Charts list video monitors/receivers, memory expansions, expan­
sion interfaces, modems and speed-up kits (clock and cassette). 
This is a convenient though not a comprehensive way to compare 

the products. Many offer unique features not easi ly charted. Also, 
different price or performance do not always mean one product is 
better than another. Users should weigh price and performance 
before buying. 

We have also listed in paragraph form peripherals and small elec­
tronic devices that do not fi t into any distinct category or have litt le 
competition. This section is by no means complete. It is a sample of 
what is or could become available. 

Think of this guide as a quick reference. Get ideas of the devices 
best suited for you and contact the manufacturer or market ing 
agent for more information. • 

PBI 
(The Programmable Buffer Interface) 

The PBI allows you to continue your 
work without wa iting for the printer to 
complete a printout. The PBI stores the 
printout data without using the host com­
puter's memory. The user may link one or 
more host computers with the PBI. PBI 
models available are: Single Parallel (16K), 
Dual Parallel (32K), Single Parallel and Sin­
gle Seria l (RS-232), Dual Serial , and Dual 
Paral lel and Dual Serial. A 16K upgrade is 
available for $150. 

Microcompalible 

PO Box 7624 

Atlanta, GA 30357 

$299-$699 


Interfacer 80 

Interfacer 80 is an input/output inter­
face. It has eight input and eight output 
channels. INP and OUT operations can be 
done at a rate of up to 200 per second in 
Basic. Interfacer 80 may be used in con ­

- Reader Service lor lacing page v 352 

junction with any other TRS-80 accessory. 
Appl ications for this product include 
building and home security, lighting con­
trol, automatic testing systems, intelli ­
gent remote control , and many others. A 
bus converter is required for the Model Ill. 

Alpha Products 
85-71 79th St. 
Woodhaven, NY 11421 
$159, Model I; $198.50, Model Ill 

UPI-3 
Universal Printer Interface 

The UPl-3 offers automatic insertion of 
a l ine feed and null after a carriage return, 
handshake polarity for RS-232 printers, 
seven or eight data bits per word, parity or 
no parity, odd or even parity, and one or 
two stop bits. The UPl-3 eliminates the 
need for machine-language drivers to be 
loaded into high memory because it 
already contains such a routine in the 
Level II ROM. 

Speedway Electronics 
Division of Binary Devices 
11560 Timberlake Lane 
Noblesville, IN 46060 
$139_95 

Doubler II 

The Doubler II is a plug-in, double-den­
sity adaptor. With th is product , the user 
may use single or double-density d isks 
and have the hardware to convert Model 111 
disks to Model I. The Doubler II features a 
write compensation c ircu it that min imizes 
bit and peak shi ft ing_ Included in the 
package is the DBLDOS program. 

Percom Data Company, Inc. 
211 N. Kirby 
Garland, TX 75042 
$169.95, Model I 

Controller 
Model 488-808/C 

The Model 488-808 (Model I) and C 
(Model Ill) allows as many as 15 GPIB-488 
periphera ls w ith a min imum of 16K. 
GPIB-488 devices includes printers, plot­
te rs, d ig it izers, d isplays, recorders, 
measurement and test equipment. Soft ­
ware is incl uded. 

Scientific Engineering Laboratories 
11 Nell Drive 
Old Bethpage, NY 11804 
$325, Models I & Ill 
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Real Time 
Audio 
Spectrum 
Analyzer 
Model VTU02 

This device analyzes sound with a video 
graph display on the TRS-80. Forty-two 
vertical elements are available. The Real 
Time Spectrum Analyzer comes with the 
necessary software, instruction manual 
and a keyboard overlay. Optional acces­
sories include special purpose software 
and a microphone and pink noise filter. 

Eventide Clockworks, Inc. 
265 West 54th St. 
New York, NY 10019 
$595, Level II Basic 

Timedate 80 

Timedate 80 is a real-time clock/calen­
dar. It plugs directly to the TRS-80 key­
board and must be set only once. Time­
date 80 is quartz crystal based and is ac­
cu rate to within a few seconds per month. 
It comes with two sets of software: Time­
set, containing instructions for sett ing 
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Micro-Labs' CPR/NT Module 

Timedate 80; and Time$, which will print 
t ime and date when LLISTing a program. 
A " Y" option allowing Timedate 80 to be 
placed inside the expansion interface is 
available for $12. 

Alpha Products 
85-71 79th St. 
Woodhaven, NY 11421 
$95 

CPRINT 
The CPRINT module gives the Color 

Computer a plug-compatible, Centronics­
type parallel printer port for use with all 
parallel Radio Shack, Centronics, Epson 
and similar printers. All LUST and Print 
# - 2 out put is automatically rerouted. A 
screen-print function can be initiated at 
any time and line width can be set. The 
graphics in the LP VII can be accessed. 
Page length can be set , and blank lines 
are inserted between pages. 

The CPRINT module is a fully buffered, 
eight-bit 1/0 port which will interface with 
any Model I/Ill products which plug into 
the printer port. 

CPRINT is compatible with all ver­
sions of the Color Computer and uses no 
extra memory. 

Micro-labs, Inc. 
902 Pinecrest 
Richardson, TX 75080 
$49.95 

The Eventide Real Time Spectrum Analyzer 

Word 
Processing 
LowerKit 

The Word Processing Lowerkit is a 
3-112-i nch square piggyback board de­
signed to press in place, without solder­
ing, inside the TRS-80\Color Computer. 

The purpose of the lowerkit is to dis­
play true upper and lowercase characters. 
As an added feature the kit uses a 7 by 



- -- -----

9-dot matrix for display (rather than the 
bu ilt-In 5 by 7 matrix) for large, clear let­
ters. All characters have descenders 
where necessary (comma, semi-co lon , 
lowercase letters g, j, p, q, y). The charac­
ter set in the standard generator is fully 
compatible wi th the normal Color Com· 
puter character set, with the except ion 
that lowercase lette rs are correct ly 
displayed. 

MSB Electronics 
Drawer 766 
Barre, VT 05641 
$79.95 

REX-80 
ROM Extender 

The REX-80 is a plug-in device for 
the TRS-80 Model I, Level II, or for the 
PMC-80 with the PI F-40 interface adapter. 
The AEX-80 enables use of the 2,014 emp­
ty address locations between the end of 
Basic ROM and the computer 's RAM. The 
address space available Is from 3000H 
to 37DDH. 

The REX-80 allows Interchangeable 
ROMs (EPROMs) with common ly used 
machine-l anguage routines and pro ­
grams to be accessed by System or USA 
commands. 

A 40-pin flat cable connects the REX-80 

to the bus at the back of the keyboard 
or to the expansion box on the TRS-80. For 
use with PMC-80, it can be connected to 
the 40-pin connector on the PIF-40 inter­
face adapter. 

The REX-80 comes with a 40-pin flat 
cable and a 9V power pack. 

Personal Micro Computers, Inc. 
475 Ellis St. 
Mountain View, CA 94043 
$72 

AIM-80 
Analog Input Module 

The AIM-80 Is a plug-in device including 
an eight-bit ana log to digital converter 
which accepts up to eight analog inputs 
of O to + 5 volts DC. The eight inputs can 
be hardware selected to any block of eight 
ports of the 255 available ports on the 
TRS-80 and PMC-80. 

The AIM-80 provides joyst ick inputs 
or a tota l ol eight different transducers 
can furnish the computer with varying 
data informat ion. 

The AIM-80 plugs direct ly into the 
TRS-80 40-pin bus without the necessity o f 
a cable. Connection to a PMC-80 requires 
the PIF-40 interface adapter. Addit iona l 

un its can be cascaded from the spare 
40-pin connector to perm it more analog in ­
puts. A nine-volt power pack is included to 
operate each AIM-80. 

Personal Micro Computers, Inc. 
475 Ellis St. 
Mountain View, CA 94043 
$89 

EPP-80 
Eprom Programmer 

The EPROM programmer Is a plug-in 
board. It perm its programming of 2716 
( + 5 Vdc 2K) EPROMs and operates with 
the Radio Shack tape Editor/Assembler, 
Version 1.2. 

An EPROM cont rols the operation of 
the EPP-80 and provides automatic modi­
f ication of the Editor/Assembler through a 
system call. The EPP-80 requires that the 
user provide + 5 Vdc @ 1A and + 25 Vdc 
@ 50 mA. A 40-pln flat cable is included to 
connect the EPP-80 to the computer. 

Personal Micro Computers, Inc. 

475 Ellis St. 

Mountain View, CA 94043 

$85 


Introducing Correction Free Typing! 

We all make mistakes, but now you won't have to with 
TAT 1.0.,. (The Automated TypewrlterJ at a n Introduc­
tory cost of only S19.95! 
TAT lets you enter. edit and correct your letters. lists. memos. reports. 
then prints your text when you are happy w ith it. If you are uncom ­
fortable with your typewri ter. you 'll love TAT TAT 1s not for expert 
typists. ITAT is for TRS 801

" models I and Ill ) 

FEATURES: 
• Works wi th tape. disk or w afer 
• Non-destructive cursor. forward and reverse 

• Tabs forward and backward ~~~iii~ii[iii;~ 
• Repeating control keys 
• Character insert and delete 
• One stroke line duplication 
• Left and right margin JUStification 
• Block move !move line groups) 
• Push/pull (move data to/ from previous/next line to/from 

current line) 
• Scroll Scanning 
• Quicker entry mode lw1thout above corrernon fea ture)* 
• Slower entry mode lw1th above correction features)* 

•Erner your rexc 1n quicker mode. then scan. fix and adj use 

TAT also available w ith 

GORM IM wi ll combine a TAT text fi le. letter. contract. etc. w ith a 
TAT substitution l ist to give that personal touch to form leuers_ 

CAGE ™ Page Chainer-merges TAT 1.0 fi les. Best for low 
memory users 

MIST ™List maker w ith fast sort. requires TAT !Available soon) ...-244 

80 Mlcrocomputing, December 1981 • 185 

WITH THIS O RDER SOLD SEPARATELY 
~~~~~~~~~~~~~~~~~~~ 

TAT 1.0 now only S19.95 normally S24.95 
GORM 14 .95 19.95 
CAGE 8.95 11.95 

Programs are distributed on cassette tapes. Please specify your 
computer model and attachments. 

M inimum System- 16K level II -----,1- - - - - - - ­Look for fu tur programs from 

II 
I PO. Box 6144. W hitneyvi lle. CT 0651 7 I 

Send me "'""""' TAT I 0 Program (s) on cassette for II 
only s19.95 each plus sI .SO for postage and handling. Also 

I include on TAT 1.D' I 
o GORM at s14.95 O CAGE ac 58.95 I

I O Cash O Check D M oney Order 

I I
I Type o r M odel I own I 
I Name I 
I Address I 
I Coty S1a1e Zrp 

Pled'e a11ow Z-3 weeks tor delivery _____ .JI 
I Connewcu1 res•dems add 7•11% sales tax 



Clock and Cassette Speed-ups 

Manufacturer Model Clock or Cassette speedup Compatible Computers 

Archbold Electronics Speed-up Unit Clock Model I 

10708 Segovia Way Level I or II 

Rancho Cordova, CA 95670 

Exatron Speed-up kit Clock Model I 
181 Commercial St. Level I or II 
Sunnyvale, CA 94086 

JPC Products Co. TC-8 Cassette Model I 
12021 Paisano Ct. Level II 

Albuquerque, NM 87112 

Mumford Micro Systems SK-2 Clock Model I 
Box 400-E Level I or II 
Summerland, CA 93067 

Personal Micro Computers, Inc. Fastload FCl-80 Cassette Model I, Level II 
475 Ellis St. PMC-80 
Mountain View, CA 94043 

Expansion Interfaces 

Model Compatible Computer Memory Size Manufacturer 

LNW Research Corp. System Expansion Mod I, Level II 32K 
2620 Walnut 
Tustin, CA 92680 

Lobo Drives International LX~ MOOI 32K 
354 S. Fairview Ave. 
Goleta, CA 93117 

Micro Design MDX-1 , MDX-2 Modi 32K 
PO Box 748 
Manchaca, TX 78652 

The MicroMint, Inc. Disk 80 Modi 16K/32K 
917 Midway 
Woodmere, NY 11598 

Tandy/Radio Shack Expansion Interface Modi 0/16K/32K 
1600 Tandy Center 
Fort Worth, TX 76102 

Exatron Color Computer Color Computer 32K 
181 Commercial St. Interface (CCI) 
Sunnyvale, CA 94086 

Daltex Systems Internal Expansion Board Modi 32K 
5308 Prince IEB 
Lake Dallas, TX 75065 

186 • 80Microcomputing, December 1981 



Acceptable 

Load Baud Rate Save Baud Rate Cassette Length Speedup LEDs Price 


2-3X Tri·colored LED $45 

2X 1 LED. toggle $19.95 

3100 3100 10-60 min. N $90kil 

$120 

1.5-2X Optional $24.95 

8000 500 20min. N $155 

Drives Printer Real· Time Data P.C. Board 
Supported Supported RS-232 EPROM Clock Separator only Price 

y y y N y y 	 y $69.95 

yy (4) optional LOOS y y N 	 $862 
EPROM 

y y y 2K or 4K y NA y $64.95 
$74.95 

Y(4) y N N y y y $329.95 
$379.95 

Y(4) y optional N y N N 	 $299 
$398 
$497 

y N N 2716 N y 	 y $199 

yN y optional y N N 	 $30 
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Memory Expansions 


Manufacturer Model Compatible Computer Expansion Size 

Cecdat , Inc. 
PO Box 487 
Hayden Lake, ID 83835 

The Patch Mod I, Level II varies 

Displayed Video 
7538 Jackson Rd. 
Ann Arbor, Ml 48103 

Displayed Video 

U3000 

2K Hideaway 

Mod I, Level II 

Mod I, Level II 

1K 

2K 

Holmes Engineering 
6246 West 3705 South 
Salt Lake City, UT 84120 

IM-1B, IM­ 2 
The Internal Memory 

Mod I, Level II 32K/48K 

Micro-Labs, Inc. 
902 Pinecrest 
Richardson, TX 75080 

CMEMORY Color Computer SK 

The Peripheral People 
PO Box 524 
Mercer Island, WA 98040 

Sidecar Memory Mod I 2K 

Spectral Associates Ramcharger Color Computer 16K-32K 
141 Harvard Ave. 
Tacoma, WA 98466 

Spectral Associates Supercharger Color Computer 64K 

Video Displays 
Manufacturer Model Bandwidth Screen Size Resolution 

Amdek Corp. Color-1 3-4 MHz 13" 260 x 300 pixels 
2420 E. Oakton St., Suite E Color-2 8-9 MHz 13" 560 x 240 pixels 
Arlington Heights, IL 60005 

Electrohome, Ltd. G07 5.5 MHz 13", 19" 370 x 235 pixels 
809 Wellington St. North 
Kitchener, Ontario 
Canada N2G 4J6 

Electrohome ECM 1302-1 6 MHz 13" 370 x 235 pixels 

Electrohome ECM 1302-2 10 MHz 13" 580 x 235 pixels 

Electrohome 609 25MHz 13" 720 x 512 pixels 

Electrohome C50-090 6 MHz 19" 370 x 235 pixels 

Image 21/Sony UM 2112 3MHz 12" 525 x 300 pixels 
1303 Broadway 
Dakota City, NE 68731 

Image 21/Sony RM2112 3 MHz 12" 525 x 300 pixels 

Radio Shack TRS-80 NA 13" NA 

1600 One Tandy Center Color Video 

Fort Worth, TX 76102 
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Soldering Software Extended Basic 
Memory Area Required Available Chip(s) Used Compatible Price 

0000-2FFF N Self-contained 2532 y $94.97 

3000-37FF N y 2114 N $64.95 

3000-3FFF 

8000-BFFF 
8000-FFFF 

COOO­ EOOO 

N 

N 

N 

NA 

Not needed 

N 

2716 

2K RAMS 

2K RAM or 
2716 EPROM 

N 

y 

NA 

$49.95 

$59.50 (less RAM) $85.50 (w/16K RAM) 
$89.50 (less RAM) $140.00 (w/32K RAM) 

$24.95 
$19.95 

3000-3FFF N y 2114,2716 N NA 

NA N NA NA y $99.95 

NA N NA NA y $299.95 

Features Hardware Modification Required Price 

RGB input 

Controls: Video Drives-Red and Green, CRT cut off Red, Green and 
Blue, Focus, Screen, Vertical Linearity, Vertical Height. Vertical Hold, 
Horizontal Frequency. 
Tabs: Vertical Centering, Horizontal Centering, Both 3 position. 

Brightness Control, Off/On Switch with Pilot Light 

Brightness Control, Off/On Switch with Pilot Light 

Brightness control 

TIL computer control, RF in, video in, RGB in, video out , Mix RGB w/ video 

y 

y 

y 

y 

N 

$408, $444 

$550 

$950 

$833 

$900 

Loop through in video and audio 

Modification on video output 

y 

N 

$725 

$750 

NA N 

Composite Input y $449/$999 
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Modems and 
Acoustic Couplers 

Manufacturer Model 

Hayes Smartmodem 

Compatible Computer Baud Rate 

Bizcomp Model 1080 All 0-300 
PO Box 7498 Menlo Park, CA 94025 Versa Modem 

Bizcomp Model 1084 All 110, 134.5, 
Intelligent Modem 150, 200, 300 

Bizcomp Model 1022 All 110, 134.5, 
Intelligent Modem 150, 200, 300 

Bizcomp Model 1030 All 110, 134.5, 
Intelligent Modem 150, 200, 300 

Bizcomp Model 1031 All 110, 134, 5 
Intelligent Modem 150, 200, 300 

Emtrol Systems, Inc. (ESI) Lynx Mod I or Ill 300 
123 Locust St. 
Lancaster, PA 17602 

Hayes Microcomputer Products, Inc. Smart modem All 300 
5835 Peachtree Corners East 
Norcross, GA 30092 

ICROM Enterprises, Ltd. Modem-80 Mod I, Level II 25-300 
1240 Bay St., Suite 505 
Toronto, Canada M5R 2A7 

Kesa Co. data Speak All 300 
774 San Miguel Ave. 
Sunnyvale, CA 94086 Model O/A·30 

Micromate Electronics Micronet All 0-300 
2094 Front St. Model AM·232 1,200 optional 
East Meadow, NY 11554 

The Microperipheral Corp. MicroConnection Mod I, Level I & II 300 
2643-151st Place N.E. 
Redmond, WA 98052 

Microperipheral Corp. M icroConnection Mod II or Ill 300 

Novation 
18664 Oxnard St. 
Tarzana. CA 91356 

D·CAT All 0-300 

Novation CAT All 0-300 

Radio Shack Modem I All 3001600 
1600 One Tandy Center 
Fort Worth, TX 76102 

Radio Shack Telephone Interface II All 0-300 

Syntex Electronic Innovations Phodem Mod I or Ill 300 
Box 4034 
Lancaster. PA 17604·4034 
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Full Half RS-232 Receive Transmit Acoustic (A) or 
Duplex Duplex Simplex Required Sensitivity Sensitivity Modes Modem (M) Price 

y N N N -46dBm <-9dBm Talk/Data M $119 

y N N y -46dBm <-9dBm Auto Answer/Auto Dial, M $299 
Command/Data 

y N N y -50dBm <-9dBm Auto Answer/Auto Dial, Command/ M $595 
Data, Auto-Repeat Dial, Self-test 

y N N y -50clBm <-9dBm Auto Answer/Auto Dial, Command/ M $395 
Date, Auto-Repeat Dial 

y N N y -50clBm <-9dBm Auto Answer/Auto Dial, Command/ M $495 
Data, Auto-Repeat Dial, Self-test 

y y N N -50clBm <-9dBm 	 Manual originate/Answer or Auto M $279.95 Mod I 
Dial/Auto Answer $299.95 Mod Ill 

y y 	 yN -50clBm -10dBm 	 Auto Answer/Auto Dial M $279 

y y N N NA NA 	 Auto Answer/Auto Dial M $249 

y 	 yN N 	 -50dBm -9dBm Originate/Answer, Normal, Test M $129 

y y 	 yN up to - 45dBm < - 9dBm 	 Auto Answer/Auto Dial, 
Manual Originate/Answer M $249.50 

y y N N upto -ElWBm -10dBm 	 Auto Answer/Auto Dial (optional) M $249 

y y 	 yN upto -ElWBm -10dBm 	 Auto Answer/Auto Dial (optional) M 199.50 

y y N y -45dBm NA Data, Talk, Monitor, Normal, Test M $199 

y y 	 yN NA NA 	 A $189 

y N N y -45dBm -10dBm Originate, Answer M $149 

y y N y -45dBm NA Originate, Answer, Test A $199 

y NA NA Optional NA NA NA 	 M $85 
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CONSTRUC £_ .JN 


A to D wizardry. 


Real World Interface-Part III 


Elliot K. Rand 
P.O. Box 552 
Melbourne, FL 32901 

Editor's Note: Part I of Mr. Rand's series on 
the real world in terface appeared in the Oc­
tober 1981 issue of 80 Microcomputing and 
part II ran las t mon th. 

Untll now you have been unable to Jeavt 
the keyboard to enter new data into the 

system and alter program results. But I will 
show you how physical information can be 
converted into a form the computer can use. 

Before a computer can interact in a so­
phisticated way with the real world, it must 
receive a detailed electrical picture of a 
physical condition. Microphones and pho­

v, ~~~~~~~e:~o FAEOUENCY ,____•<_v,_1_--t 

Fig. 1. Voltage-to-Frequency Method 

REFERENCE 
VOLTAGE 
SOURCE 
I Vref) 

(a) 

VouT 

(b) (d) 

Fig. 2. Comparator Operation. If the voltage at a comparator's positive input is more 
positive than the voltage at its negative input, the capacitor's output is pulled high. If the 
voltage at the negative input becomes more positive than the voltage at the positive in­
put, the capacitor's output becomes low. In most applications, introduction of a small 
amount of positive feedback (hysteresis) will eliminate noise at the crossover voltage. 
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totransistors make that kind of electrical 
analogy. So do transducers. But the pic­
tures painted by the analog vol tages of the 
transducers must be converted into a digi­
tal equivalent before the computer can un­
derstand them. 

The computer counts In whole numbers 
which change abruptly. Analog voltages In 
the transducers are almost continuous. 
(The voltages change quickly but not in­
stantaneous ly.) Converting these voltages 
to digital in an eight-bit system creates er­
rors as great as .4 percent in the analog to 
digital conversions. The conversions are 
made by an ana log-to-digital converter. Six 
types of converters are vo ltage-to-frequen­
cy, dual-slope, flash (or parallel), ramp, 
tracking and successive approximation. 

Voltage-to-frequency converters gener­
ate an output frequency proportional to an 
input voltage(See Fig. 1). The output may be 
gated and counted, and the count will be 
proportional to the input. Other than using 
the computer as a counter, the approach is 
hardware oriented . It is slow and requires 
specialized integrated circuits. Its main use 
is for data transmission in audio form . 

The remaining five converters use com­
parators (See Fig. 2). 

The dual-slope (See Fig. 3) is a common 
converter used in digital voltmeters and 
mult imeters. It is inexpensive and can be 
made very accurate with precision compo­
nents. But it is extremely slow and hard­
ware-determined and essentially reduces 
the computer to a counter-timer. 

The faster converter is the parallel or 
flash (See Fig. 4). A comparator circuit is 
provided for each anticipated voltage. To 
measure al l the vo ltages in an eight-bit 
system would require 255 comparators and 
255 reference voltages and a means to con­
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now an 
eprom 
programmer 
you can 
afford 
1. 	Self contained Power Supply. 
2. Fully assembled and tested Printed 


Circuit Board. 

3. 	Complete with Ribbon Cable and 


40 Pin edge connector, can be 

plugged into keyboard unit or 

screen printer board of the 

expansion interface. 


4. 	Complete with Software for any 

Level II System (16 K plus), now an 

EPROM program you can afford. 


5. 	Zero insertion force socket. 
6. 90 day factory warranty. 
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fl>C£0 INTERVAL 

I INTEGR ATOR C DISCHARGES 
THAU ~ UNTIL COMPAAATOA 
INDICATES ZERO-CROSSING) 

I INTERVAL I TIME 

"The successive approximation 
technique is unbeaten 
for speed and efficiency." 
vert the output signals-which are not bi· 
nary-to a usable form. Since the converter 
is all hardware, it requ ires no counter or 
timer circuitry. For my interfac ing experi· 
ments, I will be using a vers ion of flash­
the window comparator (Fig . 5). 

Although there are differences in soft­
ware, the hardware is identical in the re­
maining converters (See Fig. 6.). They fully 
use the microprocessor rather than spoon 
feeding it with a specialized integrated 
circuit and suffering hardware-imposed 
limitations. 

In the ramp converter (See Fig. 7), the 
computer causes the digital-to-analog con­
verter output to rise to zero until it exceeds 
the unknown voltage. Then the comparator 
switches, telling the microprocessor the un· 
known vo ltage is between its previous and 
present count. For low voltages, the ramp 

CALL 0A7F ;NUMBER LOG ENTRIES 
LD (6655), HL :STORE # ENTRIES 
RET ;RETURN TO BASIC 
CALL OA7F ;GET DELAY INTO HL 
LD (6860), HL ;STORE IT 
EXX ;PRIME REGISTERS 
LD DE, (6B55) ;LOG ENTRIES 
LD BC, (6860) :DELAY INFO 
EXX ;MAIN REGISTERS 
LD DE. 6000 ;DATA STORAGE 
LD A, 89 :INSTRUCT 8255 
OUT (7F).A ;OUTPUT TO 8255 
EXX 

LOOP! DEC DE :COUNT LOG ENTRIES 
EXX 
NOP 

LO HL, 0080 :ND ROUTINE 
LO A. L 
LDC, H 
ORC 

LOOP2 OUT (7C).A 
NOP 
NOP 
NOP 
IN A,(7E) 

AND01 
JR NZ. ;SKIP 
LOA, L 
ORC 
LDC. A 

SKIP LD A, L 
ARCA 
LD L, A 

JR NC, ;LOOP2 
LDA, C 
LO (DE), A ;STORE DATA 
INC DE 
0UT(7C),A 
EXX 
LD BC, (6860) 

LOOP3 DEC BC :DELAY 
LD A, B 
ORC 
JR NZ. :LOOP3 
LD A, D 
ORE 
JR NZ, ;LOO P1 
EXX 
RET 

Source Lis ting 

c 

COUNTER/TIMER t-------~ 
CONTROL LOG IC 
IOR COMPUTER I 

DATA OUTPUT 

V; 

VOLTAGE 

PROPORTIONA L 
TO VO!,.TAGE 

Fig. 3. Dual-slope Converter. This converter integrates an unknown voltage for a fixed 
period of time. The result is a positive slope that is approximately linear. At the end of 
the time period, the input voltage is switched to a negative reference voltage. The com· 
parator output remains high until the integrator output reaches zero. Because the inte· 
grator averages the unknown voltage, it is virtually immune to noise, hum and other 
kinds of interference. 

v, 

Vrtf 1 

8 7 

Bo 

e, 

e,


Vrtf2 <DAT A OU$) 
83 

e, 

e, 

Bo 

Vrtf n 

Fig. 4. Flash (Parallel) Comparator. 

DECODING 
LOGIC 

converter is fast , but for higher ones it is 
very slow. It is infrequent ly used with micro· 
processors because it reduces them to 
binary counters. 

The tracking converter starts out like a 
ramp but once acquiring the unknown volt· 
age it follows it by decrementing the digltal­
to-analog converter's output when the com­
parator's output goes high. If it goes low, 
the digital-to-analog converter's output is 
incremented. After acquisition of the un­
known voltage, the ramp is the fastest soft­

ware-controlled converter (See Fig. 8). 
The successive approximation technique 

is unbeaten for speed and efficiency. It 
requires only eight counts regardless of 
the analog voltage value. And its output is 
binary, so conversions to that form -are 
unnecessary (See Fig. 9). 

Analog-to-Digital Circuitry 

Some additional circuitry is needed for 
the real world interface to function as an an­
alog-to-digital converter (See Fig. 10). It 
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" ... Tandy failed to make the powerful 
ZBO modes zero and two interrupts 
available to users." 
includes a window-comparator circu it en­ The data bus cannot be turned around by 
abling you to use a software interrupt in the interrupt-acknowledge signal without 
Basic programs. You need th is because modifying the internal hardware of the 
Tandy failed to make the powerful Z80 TRS-80. 
modes zero and two interrupts available to The window-comparator brackets the 
users. converter's voltage output. This feature per­

2.21( 
IPULL · UPI 

>-- - ....---0----t VouT
V r tf I 

v,., 2 

v, 

Fig. 5. Window-Comparator. Within the window, comparator outputs can be pulled high. 
If the outputs are ORed, the window output will go /ow-but only if the unknown voltage 
rises or falls outside the window. If the reference voltage is made variable, the window 
can be moved around. 

v, 
WlCROCOMPUTER 

DIGIT AL TO 
OATA eus OU T ANA LOG 

CON VER TE R ~-~··-

DAU BUS IH 

Fig. 6. Ramp, Track ing and Successive Approximation Converters. 

l\ NA LOG 

~?L_A__GE ~--------------,,F::=::=::=::=::=::=::=::=::=::=::===: 

COMPA RATOR 
OUT Pu r 
!TTL LOGIC 
LEVELS) 

0 

Fig. 7. Ramp Converter. 
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mlts the system's software to require an 
analog-to-dig ital conversion only when a 
voltage change occurs. That frees the com· 
puter to perform other functions and ana­
log-to-digital operations concurrently, Inter­
rupting only when an update is necessary. 

Conversion Experiments 
Turn on the five volt power supply. All 

light-emitting diodes (LEDs) should light. 
When you turn on the 15 volt supply, the 
voltmeter should read about 10.25 volts. 
Next turn on the 0- 10 volt supply and the 
TRS-80. 

When the memory prompt appears on the 
screen, hit Enter to get into Level II Basic. 

Enter and run the following program: 

4000 CLS:OEFINT A·O:A = O:B = O:C =O:O = O 
4020 OUT127, 137 
4050 B = 128:0 UT124.B:A = INP(126):A = AAN01 ;PRINT@ 

10, 1-A:IFATHENB = 0 
4150 C = 8 :8 = 64:0 = BORC:OUT124,0 :A = INP(126):A 

= AAN01 :PRINT@15,1-A:IFATHENB =0 
4200 C = CORB:B = 32:0 = BORC:OUT124,0 :A = INP(1261: 

A= AAN01 :PRINT@20, 1-A:IFATHENB = 0 
4250 C = CORB:B = 16:0 = BORC:OUT124,0:A = INP(126): 

A= AAN01:PRINT@25, 1-A:IFATH ENB = 0 
4275 C = CORB:B = 8:0 = BORC:OUT124.D:A = INP(126): 

A = AAN01:PRINT@30,1-A:IFATHENB = 0 
4300 C = CORB:B = 4:0 = BORC:OUT124,0:A = : .,>(126): 

A = AAN01 :PRINT@35,1·A:IFATHENB = 0 
4325 C = CORB:B = 2:0 = BORC:OUT124,0 :A = INP(126): 

A = AAN01 :PRINT• 40, 1-A:IFATHENB = 0 
4350 C = CORB:B = 1:0 = BORC:OUT124,0 :A = INP(126): 

.0. = AAN01 :PRINT @45,1·A:IFATHENB=0 
4375 c = CORB:OUT124,C:E = c.o.046:PRINT@513,E: 

PRINT@520, " V 0 LT S ":GOT04050 

The LEDs should strobe from left to right 
several times per second. Binary and deci­
mal readings appear on the video screen. 
As the Vx input varies, the readings change 
accordingly. By adjusting the decimal 
quantity in the third statement of line 4375 
(E =C•0.046) variations in the reference 
Zener voltage may be compensated for. 

This program runs continuously regard­
less of whether Vx is changing or constant. 

Enter and run the fo llowing program: 

5000 OUT127, 137:CLS:GOT05040 
5005 V = INP(126):V = VAN02:1FVTHENGOT05040 
5010 GOT05005 
5040 OEFINT A-O:A=O:B = O:C=O:O=O 
5050 B = 128:0UT124,B:A = INP(126):A = AAN01 : 

IFATHENB =0 
5150 C = B:B = 64:0 = BORC:OUT124,0 :.0. = INP(126): 

A = .O.AN01 :1FATHENB = 0 
5200 C = CORB:B = 32:0 = SORC:OUT124,D:A = AAN0 1: 

IFATHENB = O 
5250 C = CORB:B = 18:0 = BORC:OUT124,0 :A = INP(126): 

A = .O.AN01:1FATHENB = 0 
5275 C = CORB:B =8:0 = BORC:OUT124,0 :A = INP(126): 

A = AAN01 :1FATHENB = 0 
5300 C = CORS:B = 4:0 = BORC:OUT124,0 :A = INP(126): 

A ~ AAN01 :1FATHENB = 0 
5325 C = CORB:B = 2:0 = BORC:OUT124,0 :.0. = INP(126): 

A = AAN01 :1FATHEN8=0 
5350 C = CORB:B = 1:0 = BORC:OUT124,0 :A = INP(126): 

A = AAN01 :1FATHENB = 0 
5375 c = CORB:OUT124,C:E = c·o.046:CLS:GOT05999 
5999 1FE>100UT7,255:PRINT@513,E:PRINT@520, 

mailto:c.o.046:PRINT@513,E


Utilities 

Do you reap only mysteries from 

BASIC 
The 

your TRs-80 ROMs? 
OPERATED Your book has arrived!SINGLE 
STEPPER MOD Ill ROMBOSS Ill 

1981 Soft Sector Mot1<eting. Inc. COMMENTED 
for Mod Ill Copyright 0 1981 Soft Sector Marketing. Inc.

SUPER UTILITY PLUS This Mochine Longuoge u1111ry isdeSigned to 01d Not just o rehash of old tnt0ITT1otion. out detailed 
wo. ...men Dv m won one! I• me mosi °""""1UIOfOOJOm of Its 
CoovnQnt •1 qe1 l!meze Computi~ Inc SUPER UTILITY PlUS 

you 1n creoring ond debugging programs wntten comments on the ROMS in the latest machine 
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the pn:::qom o stJtt n1s 1ndMaual sysrem reouirements. ms.oos Of Mod Ill Rom BASIC 
l» daeS 8WfV!hll'lg )OlM aresent ·· zoppng" ut111rv oaes alu• Cossette (goes to disk) $18.95 monv oocltianorennanoon'W'ltt. ~ w~I OP91C11e an SINGlE a 
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bullO o formal rrock ono aotlonollv wnlll 11 boclc to any ITaci< •'Vlc:xl 1 toaas ono saves ar 500 Bauo onov List $22.50 
on '°"' d'5lt one awn cantotm a """"'°re oullc ero"' uhily 
Iha totolfOtmolting coQObtlifle5 al tnlspraorom ore JuSI oOOUT Spec ia l $15.00 ti l Dec. 31 
lN.MITED end vou mov _,, relormct °"" a aisle a odd 
flOckstconexlSlinodiSl<Wllhaut 08s!To\llnQOXISITIQd""001a t-------------------------------------------4• 
Da CC#'f ...1coov rmot ony S!Ondleld dlSlc. ""tn a wotnout 
lormoffi~ Iha 5Qec1al O.sk CoPV enables the '-""' to molce o IUG+ 
bccJcuP of most llls.ao" lllQdoCll> disl<s tl'\Ot 019 019"'nttv an 0 198 by J Limkemonn Bug+ rs o powerlul 
tne ma1ee1 '8QOl'Clll>,. ot art( enOffs that l>CM> oeen mode to machine language monitor The one point most 
QJOt9C! them hOm OOtnQ " boeked ua · (NOTE: This OIOQIOm improved o ver orher monitors. 1s the tape wnte.
'MU NOTCop\lltself) This prcgom sanl\I1nt&ndl9a use os tor vou 
lo mole9 boclc<X>S al 'tO<JI '8QOllv purc1'0"90 D<OQIOm1 Pl90$9 Bug+ hos the abil ity o write a " clean · tope (ot 
DO NOT u!8 utli!y to make " booneg cQOles" lor """"'as 500 baud). this tape wrtl read 1nlo the TRS-80 
outhatl al QU:lilly PIOQ<Om1 d9$9f their IO'\'Olties. under he system command. without the prot>­

1981 by Jomes Umkemonnl "" COPY enable• me """ to oerlorm a WI09 ll0"8'V ot lems prev101.Jsly ossoc1oted wrlh the volume set­
OCllON tl'lOI includ "'° oct11ty 10 reao. wme. or wrifV tapes ting Regardless what version basic you hove or
and _,include• O Bit Dv Bily COl)VlnQ routine tl'\01 WOii boek 
ua most IWY ms.ao- rllOClable rape rSQOrdle,. of protection whether or not you hove a Radio Shock cassette 
onemcll mode bV outt><n Th11 uttlrty aba is tor vo;t own u"' x. this monitor will improve the 1e11ab11ity of vour 
onlV cassette by 1QO'l, There rs also a venfycommond 
oma -All cllaws you o culomctleoUv reook me Hit ano at woflls the some os o ·cLOAD"" except
GAT '9Cfon. ono ...1 ouromoncotl\I lllPO" o Boot rhos utlliry when on error rs found. he memoiv address ond 
01>0 oaes o ~11>1e D;!8Clorv Check ano ""'" "°""' vou al 

what is found on the ope is d1sployed 

kilted n1es(11lhe tile wo.kot l9CT Dv tt1iso.mlirya t>vNEW005l.reoa 

erTCIS thQt amt Inaoctltlon. ttios unlltv otto.rs tne "'°' to r9COWI 

Finally a break porn! hot won<s! When a break 
Q10t9C! a !¥\-rood proTec! !tie OlrectOI';. """"" It too d"'-11 001nt is reached. here is a b l1nk1ng ostnsk 1n the 
~ an me 0151<. or cleot unweo enmes. LOS!ty. tnos ulrily bottom ngh hand corner YO\J ore able to see oowes you al all noci"" fill> '""'are on tne Odle 

what is on he screen oerore he monitor tokes 
- SlJPPla fhe ot:Mll'V to dllplav, """"" t9SI. cam00te. 
zero. excnonge. incur a output o bvle 10 orw Port. e.cnanoe. control Press the enter key the screen c lears and 
iumcto ,,,_..,, n1L smOQ~norawn laao/wmeandentwe tt1e monitor comes o life When you contonue 
flOCk or sectoo ro{ lrOm memory from o break po1n . e monitor wrll restore the 
RU conto1ra lhe obllilie• to d•SOICY n-. secron. carroarer.11o.. screen firs tnen load rne CPU registers and return 
roov ft leo. olsk dlr9C!ory. - socce. file ICCotlans. """" st011J• o youi program You do not lose your program oremote fl • ona cleOr nies tiom olslc "'Ulilllles QM! vou a 

01sploy. and 11 does work' 
dl!lc """' al the fi leo •&-""'"en in """' most contig>OW Olde< 

wicleronge o1~camc11>1er00<QOnrzattonofvourenn1e 
Bug+ a lso hos oil tne commands of I-Bug. r ey 

COMflOUlt S'l'STIM 0""" vou the aCli 'V to c1Atom coofogure 1ust work better Bug+ loads 1n o low memory, 
5'J09I' UU•tv Plus 10 )Ol>' system_ vou mov $91ect ••no or then relocates itself

A Self- r•loc:at1ng Macn1ne Longuag• MonitorClOuOie densr!y_ 1n onv camomoflon. 5" dr1ll9S. ''""'" vour 
aperottng .....iem boot ol "°"' c nooce. UOPe< °' iOW9I cc58. lor MOO I • MOO Ill Moo 111 nasal/ ne commanos or tne MOO Iversion 
h!Qh 'P(OBCl claclr. W>QIO Of OOU"'9 neooeo Or1Y91 Of """" plus 1r gives you tne obllrtv o r reading o r wn11ng 
aanllQure '°"' ettnte< 500 baud or 500 baud tapes You can read at 
Now fOt MOO I a UI $7"-95 one rate and wnte at another MOD I or Ill. dK
Please stole wnen araenng 

both on same tape. 
Cmserie $14.95 

Coo - cemfleo cnec1e. M.0 or co"' onl\I Mast OtdM Ssm SOFT SECTOR MARKETING, 

snipoeo CICV AJIoroo<s muSI """"' sh11)p!nQ rnaudad 
 INCOl=li='Ol=IATE52-50. whic- rs hlQ"'"' tar srupoing""'°'9 OOd ~ 

icnlQCln '""°""'• ole0!9 ooo•'l. ta< Aao ema s 15D ror 6250 Middlebelt • Gorden City. Michigan 48135
C.O D Pe<>or>cl cneck5 1o~e 3 _, to clear Out OI tne 
co..inny "'°"" ood S 0 e>C!TO SNpelng Order Line 800·521-6504 
• TR$"80 ~a CIOO.Jc al Radio Shoc>c. oov al the Tonov CO<o Michigan Orders & Questions 313-425--4020 

O 
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rnJ~~[IBOOOIJ~lJ 
Ad#20 SOFTWARE 
ULTIMATE SOFTWARE PLAN 

W e II match any advertised price o n any Combine our price pro tec tion wit h the 
item that we carry And 1f you find a lower ava1tab11ity o f full profess ional support and 
once on what you bought w i thin 30 days o f our automatic update serv ice and you h~ve 
buying 1t. jus t show us th e ad and we II the Ul t imate S o ftware Plan 
refund the di fference ti's a convenien t . uncompl1ca t d lo 91cal 

It's that simple 	 way to get you r sollware 

v" [New items or new prices) 
CP1M users~ DISK WITH/MANUAL 

~ MAN UAL 
ARTIFICIAL INTELLIGENCE 
Med1ca1tPAS-3 J $849/$40 
Dental IPAS-3 • S849 $40 

ASYST DESIGN 
Prof Time Accountrng $549/$40 
General Subroutine S269/S40 
Apol1ca11on Ut11111es $439/$40 
COMPLETE BUS. SYSTEMS 
Creator S269 S25 
Repar ter Sl 69 'S20 
Bolh S3991S4 5 

COMPUTER CONTROL 
Fabs 1B-1re S1 59 S20 
UUraSort II $1 591$25 

COMPUTER PATHWAYS 
Pearl f level 11 S 99 S25 
Peart I level 2J S2991S40 
Pead 1level 31 S549 S50 

DIGITAL RESEARCH 
CP M 2 2 
NorthSlar S14 9 •S25 
TRS-80 Mooel II tP+ TJS1591S3 5 
M 1cr0Polrs s 169/$25 
Crornemco S189, S25 
PL 1·80 S4 59 S35 
BT·80 s 119, s30 
Mac S 85 SI S 
S•d S 65 S15 
Z·S•a s s 15 
Te, s 90.$15 
DeSpool s 50 s 10 

.,- c s -80 $459 $35 

.,,,,. CBas1c·2 $ 98 S20 
D.M.A. 
Aseom S149 'S15 
DMA·DOS s 179/$35 
CBS S369 'S4 5 
Formula S539 S4 5 
GRAHAM-DORIAN 
General Ledger s 729 $40 
Acct Receivable S729 $4 0 
A.cct Payable S729 •S4 0 
Job Costing S729t S4 0 
Payroll II $729 $4 0 
Inventory II S729 S40 
Payroll $493 $40 
Inventory $493/ $40 
Cash Reg1sler $493 $40 
Apaf1 men1 Mgl S493 1S40 

MICRO·AP 
S·Bas•c $269 1$25 
Se1ec101 IV $4691$35 
MICRO DATA BASE SYSTEMS 
HOBS S269 •S35 
MOBS S795 $40 
DRS or ORS or RTL S269 S10 
MOBS PKG $1 295 $60 
MICROPRO ' 
Word Star S31 9 1S60 
Custom1za11on oles S 89 1 Sna 
Ma1l·Merge S109 S25 
WordSlar / Ma•t·Merge S419 1S8 5 
DataSra, $249 $60 
WordMaster St l9 'S4 0 
SuperSort I Sl99/ S4 0 
SpeU S'a1 s 175/$40 

MICROSOFT 
Basic-BO $289 
Basic Compiler S329 
Fonran·BO S349 
CobOJ-80 S574 
M-Sorl Sl24 
Macro-80 s 144 
Eo11-BO s 84 
MuS1mp/ MuMath S224 
Mullst>-80 $174 

ONLY specify disk sys1ems and totmats M ost formafs available 

MICROTAX 
V" lnd1v1dual S2 50 
,,,,,. Profess ional $1 000 
_,, Partnership $750 
v- Package $ 1500 

ORGANIC SOFTWARE 
Te),fWnrer Ill S 111 S25 
Da1e Boo• II S269 S25 
M iles tone S269 S30 

OSBORNE 
General Ledger s 59/$20 
ACCI Rec Accl Pay s 59 $20 
Payroll w 1Cost S 59 S20 
A ll 3 $1 291S60 
All 3 r CBASIC-2 s 199/$75 
Enhanced Osborne S269 S60 
W• th C Basic $349 s 75 

PEACHTREE " 
General Ledger S399 S40 
Acct Receivable S399 S40 
Acc1 Payable S399 1S40 
Payroll $399 . S40 
Inventory $399 S40 
Surveyor $399 S40 
Property M g! S799/S40 
CPA Cl1en1 Wrne·uo S7991S40 
P5 Version Add Sl29 

SOFTWARE WORKS 
Adap11CDOS 10CP M 69 sna 
Ratfor 8 1S. na 

SOHO GROUP 
M atchM ake1 s 97 $20 
WorkSheor $ 177 S20 

STRUCTURED SYSTEMS 
.,, GL or AR or AP or Pay $8491$40 
.,,,,. Inventory Control $849/ $40 

Analyst s 1991$25 
Le11erighl s 179/$25 
OSort $ 89/$20 
NAO $ 871$20 

SUPERSOFT 
Diagnostic I s 49 $20 
D1agnos11c II s 84 /$20 
Disk Doclor S 84 ,S20 
Fonh 8080 or Z80 J s 149/ $30 
For Iran $219/ $30 
Fortran w/Ratfor $289 S35 

V"' CComo1ler S174 /S20 
V"' Siar Edit s 189/$30 

O ther Jess 10'­

TCS 
GL or AR OJ AP or Pay $ 791$2 5 
All 4 S269 S99 
Compiled Pach S 99 S25 

UNICORN 
Mince s 149 $25 
Scribble S 149 S25 
80111 S249 S50 

WH !TES MITHS 
C Compiler S6001S30 

Pascal incl C $8501$4 5 

DATA BASE 
FMS-80 S649/ S4 5 

.,- dBASE II s595 ,sso 
Condor JI S899/ S50 

.,, Access 60 Level 1 S249 

.,.. Access 80 Level 2 $4 29 

.,.. Access so Level J S679 
Optimum $749/ SSO 

PASCAL 
Pascal/ MT+ S4 29 S30 
Pascal/Z S3• 9 S30 
Pascal/UCSD 4 0 S4291S50 
Pascal/ M S189 'S20 
· WORD PROCESSING ' 
Word Search s I 79 'S50 

~¥5~~0'•rd :m:m 
Mag•C Wand S2891S4 5 
Soe ll Bind f S349 1 S4 5 

OTHER GOODIES 
Se1ec1 S269 1Sna 
Forecaster s 199 ,Sn a 

,,; M.cro Plan $41 9 ~na 
1,.... 	 The La.;;t Orw SS4Q Sna 

SuperCa1c S26 S50 
Ta rgc1 S1 89 130 
BSTAM $ 149 $1 5 
BSTMS S149S15 
Ti ny C S 89 S50 
Trny C Como1l er S2291S50 
Nevada CobOI S129S25 
M1croS 1a1 $224 1$25 
veo11 S105 S l5 
M1n1Mooe1 $44 9 $50 
S1a1Pak $44 9 140 
Micro B -+ S2291S20 
Raid $2241$35 
Stong f80 s 84 1$20 
Stong/BO rsource J S2791Sna 
ISJS 11 $1 99 sso 
Plan 80 S269 S30 

APPLE II • 
INFO UNLIMITED 

.,.... Easy'Wrtter s 199 

...... Oatadex $249 
Other less 15\ 
MICROSOFT 

"" Sollcard IZ·80 CP/ M $279 
Forlran S 179 
Cobol s•99 

.,, Tasc s 139 
MICROP RO 

Wo1dstar S. 269 

Ma1 1Mcrge s 99 

Wordstar/ Ma1IM e1ge S349 

SuoerSor1 I s I 59 


.,- Soe11s1ar s 129 
PERSONAL SOFTWARE 

V1sicalc 3 3 S159 

DesklOp/Plan It s 159 

V1s11erm s 129 

V1s1dex s 159 

V1s1p101 s 149 

V1s11rendt V1 s1plo1 S229 


,,,,. v1s1 111 e s 199 

PEACHTREE ' 
General Ledge, $2241$40 
Acct Receivable $224 '$40 
Acct Payable S2241S40 
Payroll S224 / S40 
Inv ntO(y $224 •S•O 

OTHER GOODIES ' 
v- dBASE II S5951S50 

VU •3R 
(usew/ V1 s1ca tc) s 79 

Conte~t Connec:lor 
(usewt V1s1calc] S1 29 


Micro Courier $219 

res Apple 


{complete business] S269/S99 
Super-Text II S127 
Data Factmy s 134 
DB Master $184 
Charles Mann Jess 15'\ 
STC Jess 15% 

ORDERS ONLY-CALL TOLL FREE VISA · MASTERCHARGE 

1-800-8 54-2003 ext. 823 ·Calif. 1-800-522-1500 ext. 823 
Overseas - add s10 plus add1t1onal p0s1age • Add S2 50 postage and nandlmg per each 11em • Cahlorn1a 
residents add 6% sales rax • Allow 2 weeks on checks. C 0 D ok • Pnce-s subJecl 10 change wuhout nohce 
All i tems sub1ect 10 ava1lab111ty • ~ - Mfgs Trademark 

THE DISCOU NT SOFTWARE GROU P 

6520 Selma Ave. Suire 309 • Los Angeles. Ca . 90028 • (213) 837-5141 


Int I TELEX 499-0032 BVHL Alln: D1scSoll • USA TELEX 194-634 BVHL Alln: D1scSof1 • 
 ...-440 
TWX 910-321-3597 BVHL AJtn : D1scSoll 

" V 0 LT S "": PRINT@766." 0 UT OF 
SAFE RANGE !!! ":FORAZ= 1T010:NEXT 
AZ:OUT.O:FORBZ = 1T010:NEXTBZ:GOT05005 

6000 IFE>90UT7,170:PRINT@513,E:PRINT@520, 
" V 0 L T S ":GOT05005 

6010 IFE>60UT7.85:PRINT@513,E:PRINT@520, 
" V 0 L T S ":GOT05005 

6015 IFE>70UT7,15:PRINT@513.E:PRINT@520, 
" V 0 L T S " :GOT05005 

6020 IFE>60UT7,240:PRINT@513,E:PRINT@520, 
" V 0 L T S ":GOT05005 

6030 IFE< 10UT7,254:PRINT@513,E:PRINT@520, 
" V 0 L T S ":GOT05005 

6032 tFE< 20UT7,253:PRINT@513,E:PRINT@520. 
" V 0 L T S ":GOTOSOOS 

6034 IFE< 30UT7,252:PRINT@513.E:PR/NT@520, 
•• V 0 L T S ":GOT05005 

6037 IFE<40UT7,251 :PRINT@5t3.E:PRINT@520. 
.. V 0 L T S ":GOTOSOOS 

6040 OUT7,0:PRINT@513,E:PRINT@520," V 0 LT S " 
:PRINT@535," ( N 0 RM AL RANGE)" 
:GOTOSOOS 

The LEDs strobe only when vx is 
changed. Lines 5005 and 5010 may be in· 
eluded in another program and frequently 
polled, interrupting the main program only 
when voltage information requ ires up· 
dating. You may add messages to lines 
6000-6040 as desired. 

The Bas ic ana log-to-digital rout ine runs 
slowly. An interesting speed comparison 
may be made by using a data statement to 
generate the test bits. 

Enter and run the following program: 

7010 A = O:B = O:C =O:D = O:E = O:F=O 
7050 OUT127,137 
7100 DATA128,64 ,32,16,8.4.2,1.0 
7125 READS 
7150 C = CORF:D = BORC:OUT124,D:A = INP(126):F = B 

A = AAND1 :1FATHENF =0 
7160 FORXX = 1T0150:NEXTXX 
7175 IFS = OTHEN7250 
7200 GOT07 I25 
7250 CLS:E = C·046:PRINT@400,E:PRINT@406, 

" V 0 LT S ":RESTORE:GOT07010 

This program runs slower than the two 
previous programs for analog-to-d igital 
conversion . 

Delete line 7155 and observe the DC 
voltmeter. You will see in slow motion the 
hunting action of the successive approx­
imation as it homes in on the unknown 
voltage. 

Increased program execution speeds 
may be achieved using the USA function, 
al lowing the program to run In machine 
language and return the data to the Basic 
prog ram. 

Enter and run the following program: 

60000 POKE27136.62:POKE27137,137,POKE27138,211 : 
POKE27139,127:POKE27140,33:POKE27141 ,128: 
POKE27142,0:POKE27143,125:POKE27144, 76: 

60020 POKE27145,177:POKE27146,211 :POKE27147,124: 
POKE27148.0:POKE27149,0:POKE27150,210: 
POKE27151 .219:POKE27152,126:POKE27153,230 

60040 POKE27154, 1:POKE27155,32:POKE27156,3:POKE 
27157,125:POKE27158,177:POKE27159,79: 
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Business Programs 
515 

"' THE COMPLEAT IDIOT'S BOOKKEEPER (TCIB) 
Product OveNiew 

MCIUHOl­ 'SEPARATE" ­ This program reoos o specrfieO ooto file ono checks eocl'I acre Eocn ,,..,.,,,..., 
TC\8 wos ,..;non by Loov Roper. Lanv is o Chartered Life UndOIWflte< end L1a>nseo. ute 

lnsuronceCounselOf. He hOscoruisrenrrvronkeo among the 100Sales Monoger> nohOnOllV 1n 
his company for the post -01 ""°~ He orso 1"<ites ~re ta< muronce encl nnonc:IOI 
PIOOntrQ oppllcallonl. TOB come oOOU! os o reSUlt al o t\um1l10ring vlsH Lorry mode ro his 
ocxountonl • COIT'j\ng a Dnelcose ru1 of unorganized checl<~ recerpts one otfle< t1nonc10I 
lnfannatlon A>. a re.Ut cl lhaT 111sit he dec:laed the<& hod to be o bette< wov lCIBIsme resun 
ol that e-'1ence. 

It 1$ lnlendea that this set of programs shOuld be eoslly usable ov onv person whO nos ro 
keep n!¥her °"" tinanclClf rec:or<a The neX! seclian "'" prov;de on O\.'llMOW OI t!'9 specific 
oocot:imties or this cad<oge. 

l'tlOOUCT CUMIUTIR 

What - TCll dCI? 
Dala ~- 108pt0\lldes o ~mO&mellloa Of enrenng you1finonct011nto<mot1an 1nroo 
dl5'r nie. A tormor screen Isl)f8sen!ect whlen will c<e>mct you'"' enfly cl the reou1red aero from 
\'()<.f recordS. The fOllOwtng llek2s Ot9 PKMQecl 

NLMBElf OF 
AElD NAIK= CHAAACl'ERS 

ldentlflOI 6 
Cote . 4 
l'a\a/Pavee . . . . . . 16 
Oeocnpl\an .. .. ... 18 
Col&Qoty/Account 5 

· income °' E>pense . . . . 1 
DeductiOI& a< Ncn.deductible 1 
Amount Q 

A '~fed edtot' aliolols vou 10""' Ille wncte lllCOld os vou ore enrenng It You 019 
- ra ,.,.,.,..aoout tn me recora encl cnonge onyaata vcu WISI'\ Once vou ore sonstieo ...,,h 
The ._n. """""ll The <ENTER> key cou..,. thecroorom to(1) review the dolo vou enr01eo. 
ra< pcssrbje enors • end (2) <mlJmtng no""""' write the record lo the alsk file, 

Since moo! peap4e are not COie a<WlilrQ to cost_.,nnoncral tlonsoc!lon 1mmed1C1e1V os rt 
occ<n ~hos been mode '°' the teer thol 'corcning w · will almost OIWOys result in 
dupllCOte entrle>. (e.g. you may"'""' the some cheek twiea "'ente< a cnec:t< encl recerc• 
<:CMlling Ille some rrauocnon).A 'PJRGE' ptOQ<Om guiaes theca<T'()Ur01 ro seon:n vourtlle"' 
ft les for pcalble aupjlcote enh1es onct. It found. presen1 them ro vau '"' dlsposrtlon 

Dalla-Jo 11-- In oddillan to the 'PURGE' oocobiUtvlWI Cleseribed (technico11yo aoto 
rronlculallOn reon..re). TOB o lso teatue.1 otner impOl!Ont aato monrculOtian 0011 n>es 

'EDIT - atlow• vau ra re-. edtt "' Qele!e onv f9COtd In onv 108 tile. vou con 19rneve o 
recOtd by its record number'. You con seorcn ony tleld ol an "' cot ol o ftte ta< onv recoro 
contc>n•ng va<J1 !l&OICl'I target as oM °'poll cl the !Qget field. You con orso aoo mumere tile. 
s/nglea< mu111p1e11era seotch otlrom 1 to2Cl separate ftreo In a slngteseo.n:notte< building !he 
eopropOOte indeX.Any tlmeo seon:n resuttsrn re,,_ngo record. the recordwtll be a1SCIO';ed 
ona vou wr! "'°"' the choice cl conying au! onv 08sJnOd editing tunctroru. When you OT8 
ftniohedwdh tl'lerecatd cunenlly being OllC)byed. you Wiii h0'1I me chalceot can11nurngwrth 
me seoich. retumlng to normal edit~ edttlng onolhe< Nie 0t ren.mrng ra the moln 
menu 
·1NOEJC - lhil program ollalols me user to build o single tnee• ro the canTen" cl tram 1 To 20 
-=red tile• The Index co n span one "' """" ftelds In o single recoro This lnta<motlon is 
!CJC!ed oncl >IO<ed on ""' alsk. the REPORT GENERATOR end EDIT progroms use me Index to 
conllCI theif occess to Ille choS9n n1e1 

The lrdex lsrlmtteo 10 a m::ndmumol'O c1>o1oc101trom eoct\ cl 10'.Xl rec0t01nmonothen10 
cnoroctOIS per recorc ore Used In buldlnQ !l1e lnde1- the nurnoet cl reca<as to whlCn 11 con 
pa<nt lo/ii be reduced proporflonotety. Since !he programs ore relerreo lo 1n unprorecreo 
source a>da, vau ore ,._ to ·ploy wtlll' the string space ono Index OITOV' 1r vour DOS leaves 
~ more t\eodroo<T\ 
'REf11£ - The pUrpose cl thisut111ty program 11 toollowyou to O<J11d a new n1e ov CO()ylng onv 
records In an old ~lewhictl !Cltiify vaut SOOICh requremenb to the new tile. You con a lso copy 
~eel recoftlJ trom one n1e to anotner rn the same woy. lhlS seoten con be clone with o 
MATCH 01 NON-MATCH test. For exomcre. _,you rnstnJct the EOll program to DElfTE o 
recortt " repbees the con!enb ot the ldenntler field \ol!ftl "DELETED" You con then use !he 
REALE utility to ooPV Oii records whictl DO NOT h0'1I DR£TID OJ rne;r ldenNfte< loo new ftle 

noruocnons ae coo1ed 1nro o seoorote ti'& ff there are no tronsoctons tcx o o~enmonlh. no 
nte os creoteo. fhe files creoreo ore nomeo JAN/DAI. FEB/DAT. ere !hls uru•tv can oe run 
S8V8ftll firnesdu'tng on accounting peoocJ ft a t8QU1'ed montntv dote hleot1eodV&JC1sts. the 
new data wttl be oOded to 1t OthetWlse f1 wttl be created and The new data ent9f9d 1nio It 
REPORT GENl:AAIOR - This program reo<e_,ts the final srep 1n rronslom1ing uno<QOOIZeo 
nnonc:IOI cola tn ta useru1 finonct0I roPO<fs 

Met vau n0'1! •NSERTeo ><>ur ~nonc101 0010. EDffeo 1t ro vou sor1.iocr10!\ PVRG<o. REALEa 
ono SEPAAA!Ed os vau wont. vau ore now reodV to INDEX ii end REPORT The reoort generota< 
Ofogrom first reoas me 1naex vw h0\19 ou11t. one t>0$8(j on Shat pr059nts y0u ~"" o t1m$1"1eel 
oroduct Eocfl mop cotegO<V (tt\e first rtem cl your '1'\0ex) won be a<esenieo. on o S0001ole 
page Income entnes "Mii be ShC¥m as a S1mote. tormofeo numenc value Expense entraes. 'Will 
b8 shown" oarenfhese.a. Each oage wOI conro1n a running sut>-totol of the cunent mapr 
cotegc:t'V (income items W'll be added. expense items Wiii oe suorrocted) fl"ie sue> total "Mii 
Olio oe Of'&sented in rne ot>ove tonnor. Finottv. o summary page W'lil be 0t1n19d.. nem•z•no 
eocn moJ(l! CO!egO<V COWl8CI rn t!'9 reoorr (sucn os IRS ta<m 1040 Line " 1) oJong wrtn rnor 
coteocrvs suo-totol. finollV on OYerOll rotor o r 01 enrne. C0'111EK1 ov Iha •ndex wdl t>e 
1Y&senrea to ftncsn 'fO.J1 reoorT 

MAl<E·VC- M OOOlhOnol uNllty program IS OVOoOOle Of extra COS! ro OllOw 11>9 tronste< cl hie• 
l!om ICIB ro "1SICALC- !hrs makes use cl \/lSICAlCs 'DIF- fofTT>(]f end is verv usel\JI tor 
perfommg specie! comOUTaNans Wlfh dole gollleted by ICIB. 1nc1oenro11V. 11'°" wlSlt ICIB 
n1es con olso be creoteo. rY-1111SICALC- '' vou conla<m ro me •e«u•emenrs spec1he0 "' rne 
'MAKE-VC progrom. 

~~-Beta<e-creote111e1mcreSSK>ntho11111sprogrom rsrne enoc>londoe 
a1r let us r.asren ro talk ot>out its r&Qutements and 11m.tooons. Th1sliSt of t1muoJ1ons1sprooo01v 
r-or on.1nc1ustve ()ol£)"9Ss. someone wtll find some wov 1n wn1en to pusn the ~rem oost its 
11m1" '""' - newt lllough! ot · howevet. this " o QOOO srort PlEASf READ l'l-llS SECTION 
CAA£F\JLLY TO A\/OtD OISAPPOINTMENTl 
1) With the excepnon of thescreen1npur routineona me 50f'T rou11ne. t~e progJ'Clmsorewnnen 
enh191y 1n BASIC The programs ore tumrshea 10 vcu 1n UNPllOTECl'ED source cooe Wt\lle tM 
oi- you me eoportun1ty TO study progrom Ond/Ot mod<fv 1r ro VOUI spe<;tOI neecJs(AI YOl.Jl 
ONN lllSI<. Of COUQSE) 1nf9tt)f9fed BASIC 1usr •sn'• os tosr os mocn!NI language 

2) This 0<0gra-n ooes o LOT ot srnno monou10f10n. As o reSUlt. at Nmes rt\e comcuter """ 
OCCOSIOnolly"""" To sroc encl ·collect rts w.r~ (I e. ao "gort>oge coliecflOfl" on 1ls SfnrQ 
sooce) 

The on,_, lo tt\bpecuhoritylS 'DON'I PANIC - we nave""""' seen a "gort>oge collection" 
ShufOCl'#n mote mono tewmomenfl. Just-wotcn f0t thecurx>r rt it is llc:u111ng. alt ls welt and yc)lJ 

ccnPfOC&9dwift'ldafoenny. 1t1tlsnotna.st"ling.re1oxamomentcndprocee<l~ •Tresumes 

l"io$t'llng, Yoo con type as fOsf as you 'WOnt 1n data ""put We nave vet to see cn..,one able to 
type tosr01 then the c<0grom c on accect the dOIQ. 

3) ThMI ore O<W rwo resmctrons on me otnOU'lt or doto vou can nondle witn 108 

DISI< Sta<oge- oil date being used by the programs tv'IJST be on a1Sl(s) rnau"Oreo an arfll<l(s) 
currenttv In use.S>w00PnQ ot data disksdunng program ooerctlQn is NOT suppcrrea. You can."°"""""'· ""'Nsucoort vou snouiauseos monv an,,.,. os vaut norowore end OO&'Oflng svotem 
be ot>le ro use ony rvpe of dlsK vour norowore ono acerotrng S'l'fem wrll support ('Ne nove 
not resreo the program wrrtl onyllllng be!ldes5'1< <l'!Ve~ Out d O<OOlems onse. r us know 
ana we wrH ao aut oest to ne<p vou <M>tCome them.) 

Comourer Mema<V - TC IB reQu•es 48K cl RAM (ano U>95 fW9fV b l! or 11, I mognl ooa!) The 
OEXER orogt0m leaves 15CX>O bvtes tree m wtucn to OVtk::I an tnaex.. Therefore, ttus is vour 

main program llmrtotion lhe1nc:Jex 1t58«usesS by'tespet' rec:ordtOI 1rsownovemeod M inoe:it 
bu1• on rne coregO<V flela (5 bvles) plus Ille acre flelO (4 bytes} would use 14 bVTes cer recOld 
(5+4-+6) As l\Jll 10'.Xl records con t>e hOndlecJ"'1th o Single lndel< bwlt on !!'9se liald• On the 
otner nano. on 1noex bullt an coiegoty (5 byles) +dote (4 bVles) + aescnpnon (1 8 bytes) 
weuld use J2 bVles oer record (5 +4+18-+6) encl could anlV nondle about 460 reca<o• The 
'bottom line' 1s- dorft put more 1nbmotion 1n vour•ndex fhonvou REAUv oeeo rtyo.J wont ro 
l'TlOXlmae The number ot recoras you con honaM.Also · l<"eeo an eye on ovot4cbl9 Otsk s.ooce 
wnen ><>u 019 Oulldrng on rnoex Be """ tt\ete "enough room a< yo<! II wrno uc doing ''°"" n 
me program encounten:o disk tulr 9tlOf whlle 'Wltfing the 1ndeK. 1t will CK:>se the index file. i<ill 1t 

end reu '°" to pro\'lde enough arsk sroroge Delore fr'Vlno og~n 

Mod I or Ill. 48K 1 drive . . $49.95 

,...515 
ClllTPATH" 

•1Q80 PM P!Ogrommlng 

Cll'IPA1M' wll Mltl 
• Determine the 90lflest poalblecomple!lond018 to<yo.x 
project. 
- ldenllly lhe ail1col octiv111es in VOU' PfOIEICt the joOs trot 
lo/Ill deloV corrQletiOn ot the entire project ~ !hey ore not 
completecl on time. 
• PrOlllde \IOU With the seheduled stOll and nnlsl'i dole f0< 
ott pro19Ct activities so \IOU con pion '1<)ur lobOf end 
molerlol needs to support the prOjeCt compjet iOn dole. 
• DEMllOp the rnfotma11on needed to petmll \IOU to sl'iilt 
f9SOIXCSS e nd funds to critical octMties from those 

activities lndentlfied ov the program as being cop:iore or 
delay without delaVing the complehOn of ihe D<orect 

ClllTPA1M' p«wldel you wt1ll 

- Both screen end ponter outpuls al vour sche<lule 1n ""°"" 

d~ tabulating the eortieot stott/ fi111sh encl latest start/fl. 

nisn aov os """' os me total flool to< eocn ora1ect octMty 

- The length or Ille cnticol p:ith 1n ""°"" aovs. 

• A lis!lng al oil oc!Mties !hot ore on the cnttco1 path: jobs 
that connor be delOVed 1o11thout delaying Ina entire 
projBCI. 

• A printer output ot the actual calendar dates '°' the 
eortlest stort/fin.sn and IOtest stott/ n111sn o rang with 00111 
1ree ond to101 float '"' each ocTMtv 
• Vourchoiceal ponling out dOto sortea consecutMlly 

MAKEVC 
0 1981 S.FI Changes IDIOI Illes ro V1SI CAlC nTeicnonge 
tO<mof "' toke VC Nies ono makes 11 1nro IDIOT reoooole I lle 
Now OnlV t2A.95 
Make vc reau1res Com~r 10t0ts Bookkoooet 

Specianv designed '°' OU11der~ oy o OUrlder. Also "'°""' 
well with monv other ousinesse~ 
MOD I $600.00 
MOD 111 $750.00 
Manual $50.00 
OveMew FrM 
Requires 48K. 2 OISk Ortves Ond 132 COiumn pnnter 

C.O.D - certlfted cnectc. MO "' cosn onrv Mesi Olden Ssm SOFT SECTOR MARKETING, 

sn1~ next daf. All orde<s musl """" >111CPtng nclu00<1 

Please Odd 2" Ot S2!oO. whicnevel IS Ngf'lOI ICI snipping. 
 I NCORPORATE D 
MiCNQOn r-..• t>ea>e oca 4,, rox. AOa emo 51 SO ta< 6250 Mlddlebelt • Garden City. Michigan 48135
C 0 D Per.anol cneckS IOke 3 ..-S to CleOr Out or !l1e The ~~o E..11.ores:!. ' Cara 
counrrv Ofden cad s1000 """° sn1i:x>ng. Order Line 800·521·6504 

Oon 11e1ve "'IOm8 w11~r ,, ­•TRS-80 ~o pnxlt.ICt cl RO(jjo Shod< ON ol the lonay Corp. Michigan Orders & Questions 313..a2M020 • 
lillllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ Page3of6 Cont~ 
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" .. the TRS-80 is now capable 
of better than 
10,000 observations per second." 

s 
COMMAND? 

6 AOO: 3E 89 LO A, 89 CON FIGURES 82551 
6 A02: 03 7F OUT 7F 

6A04: 2 1 80 00 LO H L. 0080 ZEROES H, SETS MSB INL 

6 A07: 70 LO A, L SETS MSB IN A 

6A08: 4C LO C, H ZEROES C 
6 A09: B l OR c FORM TR IAL BYTE 
6AOA : 03 7C OUT 7C OUTPUT TRIAL BYTE TO OAC 
6AOC: 00 NOP 
6 AOO: 00 NOP 12 MICROSECOND 
6 AOE: 00 NOP 
6 AOF: OB 7E IN 7E GET COM PA RATOR RESU LT 

6 A 11 : ES 01 A NO 01 MASK OUT H IGHER BI TS 
6 A 13: 20 03 JR NZ. 6A1B TOO HI GH, DISCARD TEST BIT 
6 A 15: 70 LO A, L PUT TEST BIT IN A 

6A 16: B l O R c PUT IT INTO TEST BYTE 
6A 17: 4F LO C, A STORE NEW BYTE BACK INTO C 
6 A 1B: 70 LO A, L PUT TEST BIT BACK IN A 
6A 19: OF ARC A GENERATE N EXT TEST BIT 
6A 1A: SF LO L, A SAVE IT IN L 
6A 1B: 30 EC JR NC, 6A09 DON E EIGH T TIM ES? 
6A 10: 69 LO L,C 
6A 1E: 70 LO A, L PUT RESU LTANT BYTE INTO A 
6A 1F: 03 7C OUT 7C PUT IT OUT ON PORT 124, LIGHT L EDS 
6 A21 : C3 9 A OA JP OA9A TRAN SFER BYTE ANO CONTROL TO BASIC 

Program Listing 

POKE27160, 125: POKE27161, 15:POKE271 62, 111 
60060 	POKE27163.48:POKE27164 ,236:POKE27165.1 05: 

POKE27166, 125:POKE27167,211 :POKE27168, 124: 
POKE27169, 195:POKE27170, 154:PO KE27171 , 10 

The POKE statements load the following i COMPILER i machine language rout ine into memory 
beg inning at memory locat ion 6AOOH (See: WORKSTATION : 
Program List ing).: TRS-80 Model I and Ill • 

Line 60080 causes the USA instruction to•• Your BASIC program development •: branch to 6AOOH, assigning a value be­

: ~D~T~~~ l~~::~:~·e~;1or w11n lloa11ng cursor ano auto· i tween zero and 255-proport ional to the 
e repeat More than 30 commands and functions let you var- e unknown voltage Vx to the variable X in the 
• musty Ima . change onsen delete . replace . replicate . copy. e program. • move or pos111on BASIC text at the character . smng . line or • 
• block level Developed mBritain by Southern Software Mod I. e Varying Vx will cause the w indow­
: Ill $40 00 + 1 50 Sh1ppmg 	 : 

e PACKER: (Collage Sohware) E01t1ng 1001 win unpack. snonen . e 
e repack . renumber all or pan ot your BASIC te•t The UNPACK e 
• segment os very useful when preparing BASIC source pro- e 
• grams lor compolatron Dy ACCEL2 Mod I.Ill S29 95 + 1 00 • 
: ~~~ 	 : 
: Then your BASIC program • 
• could go tas ter.. . 	 : 
• ACCEL2 : Comp1te1 lor TRS-80 Mod I.Mod Ill 01sk BASIC New e 
• lunc11ona1 improvements 1n place 10 give more ease·ol ·use . • 
•. Quicker comp11a11on ol large programs . belier cna1n1ng of com· • 

piled ano non ·comp11e0 programs Sile read ·oul helps you • 
: moniior code groWlh during comp1fatoon RE MNOARRAYoptoon • 
e 1e1s iou use variaDle-oouno arrays Professionals no1e Com· : 
e pte.heM1\le 1nstruthQflS snow hOw H'.I organ.ze your compiled e 
e programs lor resale on tape ES/F waler or 01sk No roya111es1 e 
e Developed on Britain by Southe<n Sottware Spec1ty Mod tor Il l e COMPAAATOO'! Ull0 U 1P\JT e S88 95 + S2 00 Shipping 	 e I fTL LOGtC 

L. EVE'.l.SI: ! SAVE: Writes compiler output to mdepenaen1 SYSTEM tape : 
e S9 95 + $1 00 Shipping e 

O>-----­
• EXEC: Command-LISI Processor lor TRS-80 Moo I Prepare • 
: execute pass as many as nine parameters 10 lists ol TR SOOS • JI M£ 

e or NEWOOS oommands and /or BASIC statements S1mpltl1es • 
e repet1hve procedures such as power-up seQuences . hie set· : Fig. 8. Tracking Converter. This convertere ups_ etc CompaUble wilh ACCEL2 compiler disk output e 
e Oevetopea 1n Bri1a1n oy Southern Sotlware $22 00 + $1 00 e causes the count to di ther constantly 

around Vx, so it monopolizes microproces­i shipping l', Allen Gelder Sohwar~ 79 i sor time even when Vx is constant. If the 
: MIC. VISA Box 11721 Main Post Ottice e .voltage jumps too fast to be tracked, this• CA add 6% . · San Francisco, CA 94101 : 
• ~\~ (415) 387-3131 • converter loses acquisition and reverts 

to i ts slower ramp mode until acquisition 
is restored . 

: 	 TRS·80 . TRSOOS I;Radio Snac~ . ES /F tm Exatron : 
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comparators to signal the need to update 
voltage information. The response time is 
much faster than the equivalent Basic Pro­
gram run earlier. 

To poll the routine constantly, run 60300. 
Compare the speed of execution with the 
comparable Basic programs beginn ing at 
lines 4000 and 7000. The Basic rout ines run 
about 25-times slower than the routine with 
the USA call , but are limited to less than 100 
observat ions per second by th is method. 

More efficient methods are available. 
They allow the use of Basic for convenient 
parameter entry . Instead of jump ing 
repeatedly from Basic to machine language 
to develop a byte of informat ion, then jump­
ing back to Basic to display it, a block of 
memory for data storage can be assigned 
to perform the analog-to-digital conversion 
repeatedly until the memory block is filled. 
This is done in the microsecond execution 
times of mach ine language. What is hap­
pening is the system is acquiring data in 
real t ime but processing it in the abstract. 
So the TRS-80 is now capable of better than 
10,000 observations per second. 

Once the data is developed and stored, it 
may be retrieved with creaky old Basic and 
processed in any way desired. You can 
develop graphs, arrays or whatever from 
this information. 

Th is procedure can be demonstrated by 
loading an assembly program (See Source 
Listing) using T-Bug, RSM or EDTASM. 
After loading the program, jump to Basic at 
1A19H and run: 

10 CLS:INPUT" NUMBER OF READINGS" :A 

20 IF A> 32700 GOTO 10 

30 POKE 16526, O:POKE 16527, 107 

40 X = USR (A) 

50 INPUT" OELAY BETWEEN READINGS 10 TO 


.5 SECS)"; O:B = 0 °65535 
B = D· 65535:1 F B = 0 

60 POKE 16526, 7:POKE 16527, 107 

70 X =USR (Bl 
80 FOR N =0 TO A:C = 24576 + N:Y =PEEK (CJ 

Z = 0.043 - Y: 
PRINT Z;: NEXT N 

90 PRINT: INPUT" PRESS ENTER TO RESTART 
PROGRAM ";G: GOTO 10 

Answer the prompts by requesti ng 100 
readings and a delay of .01 seconds. Vary 
Vx during the one-second interval while the 
program is storing real-t ime values. You will 
observe the Basic program retrieving those 
values stored in memory by the machine 
language program, outputting them to the 
screen. 

The limitation in line 20 prevents the 
storage of data over the machine language 
programs beginning at 6AOOH. 

Intelligent Decisions and Control 

Port B has remained unemployed during 
this introduction to interfacing with the real 
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Lazy 

If you are looking for 

The Finest In 


Word Processing Systems 

you can ... 


1. Purchase 	and examine all other 
word processing programs on the 
market, and then purchase Lazy 
Writer® 
or ... 

2. 	You can purchase Lazy Writer® 
first. It's your money! 

~GUARANTEEU,,~ Lazy Writer® Mod I still only $125.00 
Lazy Writer® comes with a till Dec. 31. 1981

30 DAY. MONEY BACKt GUARANTEE 
Guarantying There Is Nothing Even Close! Lazy Writer® Mod Ill $175.00 

t Less 1O'J. restocking charge. •Requires 2 Disk Drives to convert only. 
-------•SPECIAL DEAL ________ 


Purchase Lazy Writer® and receive. this month only, 

MICRO PROOF with the correction feature and patched to Lazy Writer® 


Only $149.50 extra 

Reg. $184.50 

Writer. 

Now available fromSSDI SOFT SECTOR MARKETING, 
INCORPORAT ED 

For those of you who requested 

a spelling checker to use with Lazy Writer® 


MICRO PROOF 

Product of Cornucopia Software 

• 	 EASY TO USE 
• 	 50.000 WORD VOCABULARY & EXPANDABLE 
• 	 RECOGNIZES PREFIXES & SUFFIXES 
• 	 REQUIRES ONLY 32K OF MEMORY & 2 DISK DRIVES 
• 	 AFFORDABLE & AVAILABLE IN THREE FORMS: fu lly independent program to identify errors; 

independent program to identify and correct errors; or with a conversion program that 
will permit MICRO PROOF to operate from w ithin. 

New Lower Price! Was Now Only Let MICRO PROOF TRS-MOD I or Ill Version S 125.00 $89.00 
Correcting Feature Add $60.00 Find Your Errors 
Word Processing Con­ Before Someone Else Does! 
version for Lazy Write( Add $35.00 

434C.O D. - cemf\eo checl<. MO Of cost> oniv Mos! ClfCoo SSm SOFT SECTOR MARKETING, ,... [r~1 
5,r'I~ next oav A.ti Otdef'S must hOv8 sn1pp1ng inciuaed. IN CORPORAT E D • ~ Pleose Odd 2'l. a S2.50. '"""''- ~ n;g.,... ta sr.OP<nQ 
MICl'>1QOn "'51denr. DlOOS9 Odd • 'L rox. Md emo S 1 .50 for 6250 Middlebelt • Gorden City. Michigan 48135 	 - -~
C 0 .0 f'9r1onof d'leCKs 101<e 3 weekS ro elem. Out or ll'le 
C<:>Unrry oro..., Odd s 1000 e"'10 sn1pe1ng. 	 Order Line 800·521·6504 Th• Amo<oca11Ex0<..,. C..a vis4• 
·ms.ao is o P!OduCt otRoooo ShoCI<. dill. a""' TonovCorp. Michigan Orders & Questions 313-42~20 °""".."""""'"-'"""'''- ·r ­
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"This permits monitoring the result 
of an action which is 
the result of another action." 
world . By replacing the terminating resistor 
package in S02 with a 16-pin DIP jumper 
cable to a solderless breadboard, you free 
up Port B for experimentation. 

Port Bis addressed through input-ou tput 
Port ?DH (125 decimal). These signals are 
saved in Port B's internal latch until a new 
byte is received 

Simple control signals may be sent to 
Port Bas a result of a condition in Port A. In 
Basic, the statement might be IF A>155 
OUT 125,100. An eight-input NANO gate can 
be configured to detect only 100 decimal on 
Port B's bus, and the NAN D's output would 
remain low until the latched output of Port 
B was updated with a different output. 

More sophisticated controls are more in· 
volved. Analog input Vx of the real world in· 
terface can be multiplexed with software 
selecting the source of the analog voltage 
through control of field-effect transistor 
switches. This permits monitoring the re­
sult of an action which is the result of 
another action. 

I have designed a simple system to close 

the shutters to my house's windows and shutters and turn oil the porch \i!}ht at 
turn on the porch light at night ; open the daybreak; and partially close the shutters it 

VOL TA GE 

v.,. A• '4 1----1-,-ow_, 
COMPARAT OR 
OUTPUT 
fTTl LOGIC 

LEVEL I 

0 L-"o'--'--'--'-~.:....JL...:::.o ...l-.,__~...i...:O~~~.....J o 
MS8 LS B 

q( SULTO. NT 07 06 o~ 0 4 o~ 02 01 Oo 
BYTE -- ­ - 0 0 0 

Fig. 9. Successive Approximation. This is a trial and error method. The first trial asks 
whether the unknown is greater than half the reference voltage by setting the test byte 's 
most significant bit (MSBJ to one. If the answer is yes, the MSB is saved; if not, it is ex· 
eluded from the test byte. The process continues until the least significant bit (LSBJ is 
reached. The test byte now has become a completed byte equal within one LSB to Vx. 
The LSB only can provide the information the last test bit did or did not toggle the com· 
para tor. The Vref/255-uncertainty limits the accuracy to .4 percenl. 

• 	requires 16K RAM for cassette . 32K 
RAM & 1·drive tor disk version 

• printer option 
• disk version ... ''. $50.00 
• cassette version .. .. $30.00 

to order . see your local computer/soft · 
ware dealers or send check. money o rder. 
or C.O.D to: 

i 	
.-- 46 

Micro·lnvestment Software 
9621 Bowie WayM S - - Stockton. CA 95209 

AVAILABLE FOR THE 


TRS-80* Model I & Ill 

APPLE II* 


ATARl-800* 


• 	generate price·chart from HIGH. LOW. 
& CLOSE PRICES 

• 	price·trend analys is assist investors 1n 
BUY/SELL DECISION 

• auto scali ng for pnce·c hart generation 
• accept lract1ons . allow users to en ter 

prices as appear 1n newspapers 
• SPLIT routine to adiust prices for stock 

split 
• EDIT 	 capability tor users to change 

price data 
• STATUS 	 mode to display price-trend 

signals 

• PURGE 	utility to dele te unwanted data 
from disk (disk version o nly) 

................DEALERS' INQUIRIES INVITED ................ 
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For Your Color Computer 

Copyright ~

MASTER CONTROL 
1981 Soft Sector Marketing. Inc. - Written by A. Swartz 

• ~. ... 

••llilililil• 50% or more 

Coming for Christmas! 

COLOR BONANZA 
50 Programs for the Color Computer. 

Less than S1.00 a program! 

Some4K some 16K some extended BASIC. some for no~ 
extended. 

Games - Personal Programs - Utility Programs 

List ............. $49.95 


Expected shipping date December 1 or before. 

Any prepaid orders received before that date will pay only $39.95 

CONCENTRATION 8r CONNECT UP 4 
Twin Pack - 16K Extended 

$14.95 
Expected Shipping Date - December 1 or before 

From Other Vendors 
Space Invaders. Spectral Associates ..... . . ......... . . . $21.95 

Space War- . Spectral Associates. ·req. Joy Sticks ... . ... . $21.95 

Meteoroids·. Spectral Associates. ·req. Joy Sticks . . . . . . . $21.95 

Baltle Fleet. Spectral Associates ..... .................. $14.95 

Space Traders. Spectral Associates ........ . ... .... .... $14.95 

Software Development System Rom Pack ... . ......... $89.95 

c Bug Monitor ..... . ... . . . .. .. . ................ . . . .... $29.95 

Disassembler (Source Generator) ......... ........... .. $49.95 

Color Computer News (Latest Issue) .. .................. $2.50 


Requries 16-32K 
1. 50 preprogrammed command 
keys. Standard and Extended com­
mand. 
2. Direct control of motor, trace, 
and audio from keyboard. 
3. Automatic line numbering. 
4. Programmable Custom Key. 

~ 5. Direct Run Button. 
6. Keyboard overlay for easy pro­
gram use. 
7. Easy entry of entire commands 
into computer. 

Load Master Control into your ma­
chine then either type in a BASIC 
program or load one in from tape 
to edit. Cuts programming time by 

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

He winks ... he blinks ... he almost lives! 
An ou1standlng game for lhe whole h11m1l\J. 

Non Extended BASIC 

Requires 16K 


$12.95 
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$ 4!15.00 
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A!aB.l® imii-1\ 
We have the full line of ATARI personal 
computers and systems. 
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faces , printers, diskettes,Apple Computers, 
OKIDATA Microline, C-ITOH Starwriter, 
Lexicon Modems ­ everything for your 
computer. 
We have the largest inventory in the North· 
east, and most models a re in stock, for 
immediate deli very. Our fu ll price catalog or 
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204 • 80 Microcomputing, December 1981 

Rl3 Rl7 
2 .2 I(1• 

+ 15V 

R7 
100• 

RS 
1• 

A9 
1• 

RIO 
200• 

• 15V 

Al2 
1• 

All 
1• 

~---------? ~~ ~~~~~ 
Co 

+5V 

Rl8 
2.2• 

Al9 
2.2• 

>-----~ ~~ .p~~~~ 
c, 

A 22 
4 ,71( A23 

'" 

A20 
47• 

R2 1 
10• 

Fig. 10. Additional Circuitry for the Real World Interface. Quad-comparator U7 provides 
four independent comparators. Their uncommitted outputs allow themselves to be 
ORed and the digital-to-analog output levels to interface with transistor to translsitor lo­
gic. Comparator Ula provides information on the relation of Vx to the digital-to-analog 
output. That status bit is returned to pin 14 and made available to the TRS·BO data bus. 
Comparators Ulb and U7c form the window-comparator, its reference voltage con· 
trolled by the digital-to-analog converter 's output. Comparator Uld inverts the output of 
the window-comparator and returns a status bit to C1, also made available to the data 
bus. 
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Fig. 12. Shutter Control. 

sun light overheats the inside of the house 
(See Fig. 12). 

There may be conflicts-the sensor for 
outdoor fight may sense the porch light; a 
home's interior may be overheated before 
daybreak-but they must be resolved by 

the programmer and his o r her software.• 

Ed. Note: The phantom Fig. 11 required cor­
rections too late to be included in this issue. 
It will appear next month. 
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GENERAL 

Taking steps toward 

universal language processing and user independence. 


A Macroprocessor for Basic­

Part V 
This is the last of a five part series on 
the development and use of a MetaBasic 
compiler. 

J. Alan Olmstead 
J. Olmstead Financial Engineering Systems 
3843 West St. Moritz Lane 
Phoenix, AZ 85023 

Preceding articles emphasized Basic and 
the reader may have deduced that I ad­

vocate Basic over all other languages. That 
impression is incorrect. Actually Basic is 
useless as a language for the economic 
development of commercial software 
meant to execute under either an inter­
preter or a Basic compiler. Bas ic is, how­
ever, a useful pseudo-code, a linguistic 
block diagram of a program intended, from 
the outset , to be written in assembly lan­
guage. In this respect, the preceding analy­
sis of Basic is a prototype analysis of all 
other commonly used high-level languages, 
including Fortran, Cobol and Pascal. All 
these languages should translate into 
MetaBasic once you debug them in their 
nat ive modes; and MetaBasic should in­
clude a uniform method of creating assem­
bly language source code (not object code), 
conforming to the instruction set of the ob­
ject computer. 

MetaBaslc frees the programmer from 
manufacturer dependencies, and permits 
him to program a project in traditional 
languages which he considers convenient, 
appropriate, preferable, or necessary. An 
application program's logic is separate 
from assembly language programming pro­
cedures. Debug the application logic in the 
most convenient or necessary form; then 
create the assembly language code. To at­
tempt both simultaneously is extremely 
complicated which is why so many pro­
grammers decide not to work in assembly 
language. 

To maximize the yield from th is proce­
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du re, knowledge of the operating system's 
construction is crucial. 

Damn the Critics-Design the System 

All high-level languages share this trait: 
They permit convenient description of a de· 
sired result. Which language is best? Is it 
Basic? Cobol? Fortran? Pascal? 

Native machine code is the only 
language of consequence . All o ther 
languages, including assembly language, 
are mere approaches to the execution of a 
result based only upon its convenient de­
scription. 

To fashion a convenient language pro­
cessing tool, one should ignore debates 
over this-versus-that high-level language. 

Much of the argument suggests the 
unk ind ly exercise of ora l-compulsive 
behavior. Being good with words, and being 
good at using words to intimidate and then 
dominate readers is unacceptable conduct; 
nor does it comment on the issues even 
though it purports to monthly in all 
periodicals of this type. 

Further, much of the argument Illustrates 
that people like what they are good at and 
dislike what they find hard to understand . 
Critics comment on the weaknesses of 
other languages and on the strengths of 
their own. We have spent 25 years in a con­
tinuing effort to find better ways to describe 
desired results. Each of the four principal 
high-level languages has added more to the 
lexicon of good descriptive techniques. We 
should abandon none of what we have 
learned. A personal preference born of 
knowing al l options or of ignorance ex­
plains but cannot excuse language 
chauvinism. 

Much argument reveals that program­
mers place language primarily in the con· 
text of writing programs and secondarily, if 
at all, in the context of running them. The 
design and construction of the underlying 

operating system Is almost never dis­
cussed during the language debate. A well· 
developed operating system would disinte· 
~rate two-thirds of the language debate into 
questions of personal style or preference. 

Fig. 1 il lustrates that no language pro­
cessing system has the righ t arbitrarily to 
obligate one solution over another when 
solving an application program at the high­
language program level. The problem may 
require combinations of one, two , or even 
three languages depending upon the in­
dividual component problems which the 
programmer organizes into sub-programs, 
both internal and external to the main ap­
plications module. No language designer is 
so omniscient about all kinds of problems. 
He should refra in from arbi trary statements 
that this or that high-level language is un­
necessary or superfluous. 

Competent language processing design­
ers recognize that the convenient descrip· 
tion of a desired result through any high· 
level language is not necessarily equivalent 
to the procedures which will evoke the solu­
tion In machine code at run-time. The 
logical-physical relatlonshlp of program­
ming components, referenced especial ly in 
the second article of this series, reappears 
again , not just with respect to a particular 
command, but with respect to the program­
ming problem taken hollst\ca\ly . Using the 
high-level language, the programmer can 
state a logical solution to the problem. The 
language processor relieves the applica· 
lions programmer of having to define fur­
ther the physical solution to the problem. 
The logical solution is convenient, pre­
ferred, or necessary; the physical solution 
is obligatory-the computer hardware 
demands it. 

A useful point of design departure sum· 
marizes the programming as a body of tech· 
niques independent of any language but 
occurring in all. Table 1 lists these 16 tech­
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"The language processor relieves the 
applications programmer of having to define 
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niques, excluding 110. These techniques fall 
into three subgroups of commands and 
command functions. The first group con­
tains executable command words; the sec­
ond includes data manipulation functions; 
the third includes the single program 
documentation command, wh ich is actually 
a non-command. 

This table lists elemental command func­
tions essential for the high-level language 
programmer to solve problems. 

Second, a truly general purpose high­
level language possesses the entire reper­
toire of command functions. If a high-level 
language lacks one or more of these com· 
mand functions then it is a special-purpose 
language. Third , and central to the subject 
of this article, the table defines the range of 
language-support components which the 
operating system should include to stan· 
dardlze the methods which will fulfill these 

..-See Ustol Advertisers on page 418 

specific programming needs for the pro­
grammer, whatever high-level language he 
chooses. 

If the operating system supports these 
fifteen elemental programming functions 
(program comments do not require support), 
the high-level languages will perform uni ­
formly and the size of executable or run ­
time modules will drop dramatically-fre­
quently 75 percent or more In disk file size. 
This is because the performance of any one 
of these fifteen programming functions is 
located physically outside the applications 
program, within the operating system. The 
applications program merely constructs 
data address words and executes a CALL 
(assembly language GOSUB) to an address 
within the operat ing system which the link· 
loader provides when the run-time module 
is cataloged on the disk. This procedure is 
similar to a ROM interpreter for Basic, for 

example, but differs in degree. 
Implicit in the design concept is the deci· 

sion that other, more generalized high pow· 
ered commands and functions variously 
combine these elements. The coding gen· 
erated first by the MetaBasic translator and 
thereafter by the MetaBasic compiler would 
be multiple lines of operating system 
CALLS. It is common for the MetaBasic 
translator to generate as many as a dozen 
lines of MetaBasic source code from a sin­
gle line of Basic (If ... Then, For ... Next), 
and each line of MetaBasic source code to 
generate 6-12 lines of assembly language 
source code. 

In this context language processing is a 
multiple-stage progression from the most 
general description of a problem's solution 
at the logical level to the absolute definition 
of the solution procedure at the machine· 
specific physical level. On the average, the 
completely translated and compiled pro­
gram contains not less than four or five 
times more lines of assembly lang uage 
source code than did the original high-level 
language source code listing. 

All language processing under the Meta-

First in 
Its Class 

and 
Looking 

tor 
Work. 

TRS-80 Model I, II, Ill 

Five mult iple regression 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, discrete 
probability distributions. sampling distribu· 
lions, nonparametrics (5 tests). and com­
plete documentation. 

Complete package with manual - $125 
To order , send payment plus $2.00 shipping 
and handling to: 

Quant Byatema .,.211 

P.O. Box 628 
Charleston. S.C. 29402 

803-5 71-2825 
S.C. residents add 4% sales tax 

Overseas orders add $7 for shipping 
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" The object is to eliminate reprogramming 
completed applications merely because more 
than one computer needs the program." 
Basic concept must take place at the 
source code level , even in assembly lan­
guage. The object is to eliminate repro­
gramming completed applications merely 
because more than one computer needs the 
program due to several different computers 
running side-by-side simultaneously; or the 
need to support customers who own a varie­
ty of mach ines; or changing one's computer 
a few years from now. Therefore, a lan­
guage trans lation facility is useless if 
it is tied directly or indirectly to any 
given machine. 

The object is also to eliminate language 
chauvinism. MetaBasic explicitly asserts 
that when a Fortran program solves a prob­
lem, it is as good or bad as a problem solu­
tion programmed in Basic or Cobol. and 
that good or bad is a judgement program­
mers and programming managers should 
make, not a language processor. 

The object is to facilitate adaptation of 
programs for other, perhaps earlier, com­
puter models, even though there may be no 
language processors for those languages 
available for new. microprocessor based 
computer systems. MetaBasic must be so 
elemental that it permits the easy construc­
tion of a translator for IBM 1410 Autocoder, 
System 32 RPG-II , or even Honeywell 800 
assembly language from the earliest 
1960's. These old programs represent tens 
or hundreds of thousands of dollars of 
capital inves tmen t. Their useful lives 
should be extended without resorting to ex­
pensive run-time emulators. 

The language utilities marketed by con­
temporary manufacturers differ in their 
availability and their method of operation. 
But any contemporary computer which is 
more than a manufacturer-en trapment de­
vice, offers an assembler program. There-

DESCRIPTION 

1 Dehne type and size of data 
2 Perform computallons 
3 Move and concatenate data 
4 Load and access interna l program data 
5 Init ialize and manage control loops 
6 Alter program sequence 
7 Deline and access subprograms 
8 Pertorm tests and act upon results 
9 Terminate program execution 

10 S1rip sign bits 
1~ Convert data for Heatment as a compu1ationa1 value based up0n the col· 

lating sequence of the computer being used, then reconvert back again 
12 St rip off frachonal remainders 
13 Dynamically compute data lengths 
14 Extract data components 
15 Convert data tor treatment as a computational value based upon the form 

used to display the value, then reconvert back again 

16 Document the program source code list ing 

Table 1. Programming Techniques. 
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fore, if MetaBasic generates a finished 
product in assembly language source code, 
a programmer may use any computer to 
write a program to assemble, catalogue and 
run on any other computer. You should be 
able to write, debug and test a Basic, For­
tran or Cobol program on a Radio Shack 
Model I even though you expect to run it 
regularly on a Prime 750 time-shared multi­
user system. 

MetaBasic alms to give the user final 
control over his own programs. If anyth ing 
in the language processor obscures what 
and how it functions, the user will merely 
trade one kind of manufacturer dependency 
for another kind . No new freedom of 
language will be achieved. 

The Zmonltor Operating System 

A veil of sacred cow mystery shrouds 
operating systems generally. They perform 
a range of disk-oriented service functions 
like displaying a directory and copying files 
but they are programs like any other pro­
gram, written by programmers who also buy 
their jeans at Sears, and the program may 
even contain components written In Fortran 
or Basic. 

The reality of operating systems signifies 
this: If yours disenchants you change to 
another one, or replace it entirely if you 
assume both technical and administratlv6 
responsibility for the computer's operation. 
A less drastic and much easier step is to 
piggy back the manufacturer's system with 
a special purpose operating system which 
resides in memory alongside the original , 
filtering access to it as needed. The In­
complete piggyback operating systems 
are usually called supervisor programs or 
monitors. Manufacturers do not like them, 
because they give the user market control. 

EXAMPLE 

DIM 
1. · J. + . ­
~. + or & 
DATA·READ·and RESTORE 
FOR·NEXT-STEP 
GOTO 
GOSUB-RETURN 
IF-THEN-ELSE 
STOP-END 

ABS 

ASCCHRS 
INT 
LEN 
MIDS 

VAL-STAS 

REM or · 

Radio Shack, for example, refuses to look at 
software which operates in conjunclion 
with a monitor or supervisor program 
because If applications programs interface 
to the manufacturer's operating system by 
indirect means , changing to another 
manufacturer entails a huge reprogram­
ming effort ; but, i f applications programs 
interface through a monitor or supervisor 
program, changing to another manufactur­
er requires only a new monitor or super­
visor- a single piece of programming . This 
prospect so frightened IBM that they never 
developed an assembler for the 5110/5120 
series. They did all programming in-house 
on a Model 370 with an object computer 
switch in the assembler for designating !he 
5000 series output format. 

Although able to expand to a stand­
alone, fu ll-fledged operating system, I con­
structed Zmon itor along the lines ol the 
second description. It piggybacks TRSDOS 
which itself shrinks the task of controll ing a 
complete computer system like the Model I 
with all its special-purpose, manufacturer­
spec ific and even model-specific jerry­
rigged pitfalls, such as bootstrapping and 
Interrupt management. Zmonitor relies on 
TRSDOS for the two functions it can possi­
bly do well : boot up, and read a physical 
disk format , particularly in connection with 
its own hodge-podge disk directory night­
mare. Beyond that , and even including com­
petent disk management, Zmonltor goes its 
own way, thank you very much . 

The Zmonitor Illustrated in Fig. 2 blue­
prints the inevitable: effortless transition 
from Model I entrapments to new options 
which appear virtually daily. These options 
encompass both programs and disk­
resident data Illes. 

To attain manufacturer-independence in 
the data file design, Zmonitor uses Western 
Digital disk controllers, probably the most 
competently designed disk controllers in 
the industry. They program easily and 
recognize good work when they see it. 
Whatever other criticisms apply to IBM 
computers, the unadorned truth is that IBM 
pioneered and developed the most effective 
disk management procedures in the busi­
ness decades ago, and it is useless and 
wasteful to change for the mere sake of 
changing . Built into every Western Digital 
disk controller are IBM compatibili ty 
modes. Manufacturer-specific techniques 
traditionally served the standard marketing 
goal of manufacturer lock-in. IBM disk pro­
cedu res were so good that the quality itself 
perpetuated their market appeal and today 
IBM disk compatibility is not lock-in. The 
Model I does not use it even though 
Western Digital built it into the hardware 
because It would give consumers real 
manufacturer independence. 



LEVEL IV PRODUCTS, INC. 

- IS NOW OFFERING ­

The Full TRS-ao· Line at Discount Prices, 

with Extended Warranty Coverage 


COLOR COMPUTER 
16K(R) $440 
16K(E) $359 
161< w/eyj bas\c (R) $529 
161< w/ext basic (E) $479 

MOD II COMPUTER 


Expansion Dr# 1-2-3 (E) $695 

MOD Ill COMPUTER 
l6K (R) $859 
L18K 2-LlO drives (R) $2010 
L18K 2-80 drives (E) $1829 
L18K 2-80 drives (E) $2119 
L18K 2-80/80 drives (E) S2Ll 19 
RS232 interface odd S89 

32K (R) $2950 
64K(R) $3375 
Expansion Dr# l (R) $999 

NOTE: 	 THE MOD Ill CAN BE ASSEMBLED WITH UP TO 4 MEG UNFORMATTED FLOPPY DISK STOR­
AGE CAPACITY (4-80 TRK DOUBLE SIDED DRIVES) - CALL FOR A QUOTE ON THE SYSTEM 
TAILORED TO YOUR EXACT NEEDS. 

PRINTERS MPI DRIVES FOR: MOD I, MOD Ill, • COLOR PERIPHERALS 
Line Printer lV (R) $849 MODEL RAW SINGLE DU.Al E.I. OK(R) $249 
Line Printer VI (R) $986 40 TRK (E) S2L10 $298 $576 E.I. 161< (R) $359 
DaisyWheel II (R) $1679 40/LlO TRK (E) $360 $Lll9 $818 E.1. 32K (R) $469 
C. ITOH Starwriters Call 80 TRK (E) $360 $L119 $818 E.1. 161< (E) $305 
Centronics All Call 80/80 TRK (E) $502 S5L19 $1078 E.1. 32K (E) $362 
Epson All All 161< RA"v1 (200MS) s 39 
AnadexAJt Call 

DEALER'S INQUIRIES INVITED. CALL FOR OUR WHOLESALE DEPARTMENT (313) 525-6201 

WAllAN1Y POUCY 	 111MI Of SALE 
!terns including non-Radio 2% Discount a llowed on cash 

Shack components (E) are pre-paid orders Personal 
 LEVEL IV PRODUCTS, INC.
covered bv an extended six­ checks require two weeks IOI' 
month ports/labor WOITanty in bank clearance 	 32'61 SCHOOLCRAFT ROAD 
OJ tech service center_ LIVONIA. MICHIQAN "8150Visa. Moster Charge and C 0 D 
Items constructed from Radio orders accepted Add S 1 50 f()I' 


Shock apprOJed components CO.D 's MICHIQAN - (313) 525-6200 ~--­

(R) Ole co.iered bv a 90--dot 	 TOLL FREE - 800-521-3305Shipp ing/handling/insuranceports/\obor warranty al any add 1.5'1. or $2_50 m inimum
Ro:fio Shock store. plus an addi­
tional 90 day'S in cu tech ser­ Prompt shipments from stock_ 
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"Zmonitor uses Western Digital disk controllers, probably 

the most competently designed controllers in the industry." 


Because IBM disk modes were available 
In the Model I, Zmonitor uses them as an op­
tional file mode over TRSDOS. Any five- or 
eight-inch disk on a Model I may be format­
ted in IBM compatibility mode, with data 
files copied from TRSDOS mode to IBM 
mode tor translation to foreign machines. 

Having eliminated the data file problem I 
tackled the program compatibility problem. 
Outputting assembly language source 
code, rather than object code, was the all­
too-easy answer. A manufacturer-specific 
version of Zmonitor in both the sending and 
receiving computers enables assembly lan­
guage source programs to be transmitted 
using IBM format data files. Since the 
manufacturer equips the receiving com­
puter with its own assembler the correctly 
formatted object files require only a modest 
overhead of assembly time. 

The final step toward manufacturer-inde· 
pendence was the recoding of Zmonitor in 
MetaBasic. Since Zmonitor restricts itself 
to fifteen basic programming functions the 
entire conversion from one computer like 
the Model I to any other computer requ ires 

new programming of fifteen or less subrou­
tines in the native language of the new (re· 
ceiving) computer. This is about five days' 
work. After that, every program (regardless 
of which high-level source code) and every 
data file (regardless of which access) may 
be copied over to the new computer. 

Segmentation-Key to Flexibility 

As Fig. 2 Illustrates program segmenta­
tion is the key to flexible programming. 
Large and comp I icated jobs must be broken 
up at the source code level into more easily 
managed units because MetaBasic oper­
ates entirely in source code. So the source 
program files, even without comments, are 
quite large. The ratio of a source file to its 
object counterpart may be as high as 10:1 . 
The Concur command, described in an ear­
lier article, eliminates any need to combine 
program segments into single units even 
though two or more must reside In memory 
concurrently before the program can run. 
Where two or more program segments do 
not need to be in memory concurrently, they 
may be designated for origin within either 
Ovrseg (for Zmonitor service functions) or 

LENGTH 12 PAK 24 PAK 
C-05 ............. 69C 49C 
C-10 ............. 79C 59C 
c-20 ............. 99c 79c 

LENGTH 12 PAK 24 PAK 
C·30 ......... . 1.19c 
C·60 .......... 1.49c 
C·90 .......... 1.69C 

• 100% ERROR FREE• FULLY GUARANTEED• SUPERIOR 5-SCREW CONSTRUCTION• 

•HIGH FREQUENCY RESPONSE• VERY LOW NOISE• WIDE DYNAMIC RANGE• 

•USED BY SOFTWARE F1RMS, HOBBYISTS AND RECORDING STUDIOS NATIONWIDE• 

•BOXES SOLD ONLY WITH CASSETTES 1k EA• S2.00 PER PAK SHIPPING• 
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Keyseg (for application program functions); 
they will load into their respective overlay 
regions without further attention from pro­
grammers. 

The second dimension of flexibility re­
turns us to the question of which high-level 
source language will program a given appli ­
cation function. If you build program seg­
mentation (address linkage and memory 
region management) into the language pro­
cessor utilities initially and extend design 
to include segment linkage any of the avail· 
able languages can be used to program 
either the appl ication main module or any 
of its overlay (Keyseg) service modules. By 
the time a program module approaches the 
physical problem-solving level, it has been 
translated into MetaBasic, and gives the 
programmer the operating reality of unre· 
stricted linkage of both data and addresses 
among all available languages. Basic may 
call Fortran, Assembly may call Cobol , or 
any other combination which serves the 
programmer who set out to define a result 
using the language tools at hand. 

The Rules 

The application programmer's Usrseg 
module controls the running of the applica­
tions program. Appropriate functions used 
regularly remain in the resident Usrseg 
modules; other options are delegated to the 
user's Keyseg (overlay) region of mutually 
exclusive modules. One Keyseg module 
cannot call another Keyseg module be­
cause, once entered, a Keyseg module may 
return only to Usrseg. This restriction ans­
wers many program organization questions. 

All application program modules, wheth· 
er in Usrseg or in a Keyseg , perform their 
programming functions through calls to 
Ramseg linkage addresses. Ramseg edits 
the user-program calls to assure that the re­
quested function can be performed. If not , it 
sets error flags and returns to the calling 
program. If the requested function is possi­
ble it may be a service utility function per­
formed by one or more Ovrseg modules 
(such as formatting a disk), or it may be a 
program utility function performed by 
Romseg modules. The user never enters 
Romseg or Ovrseg directly, because under­
standing the internal construction of Zmon­
itor is considered beyond the interest of the 
typical applications programmer. Unlike 
Level II ROM Basic or Disk Basic, Zmonitor 
never stops the applications program from 
running; it merely refuses to honor service 
requests and tells the calling program why. 
However, any programmer with the time 
and interest to carry a study that far could 
do so. Zmonitor has no secrets, especially 
with all the really competent disassemblers 
available. 

Using Basic as an example, this series 



"Large and complicated jobs must be 
broken up at the source code level 

into more easily managed units. " 
and no developer of language processing 
util it ies can pred ict where this processMANUFACTURER-SUPPLIED OPERATING SYSTEM 
will lead. 

• Both interpreters and compilers today 
suffer severe restrictions of util ity, not the 
least of which is that they judge which high­
level language is good and which is bad, 
even though a valid judgement is inherent ly 15-FUNCTION ROMSEG 
impossible. 

• The next stage of applicat ions lan­
guage development presupposes two as·RAMSEGZMONITOR sists. The vastly expanding base of users 
must cast their marketplace dollar votes to 
tell developers the kind of equ ipment and 
programming features they want. The vert i­~1,~,~~~~-o_v_R_s_E_G~M_o_D_u_L_E_s~~~~~~~ cal and horizontal integration of the market 
by a few large manufacturers must slow 
and reverse in order to maximize customer 
options. 

• The proper role of a developer of lan­
guage processing utilities is to produce de­
vices which intercept and short-c ircu it man­

USRSEG ufacturers who attempt to integrate the 
USER'S I I marketplace vert ically and horizontally, and 

AP PLIC"1 IONS 

I 
which facil itate free choice of whateverPROGRAMS 
high-level languages, in whatever forms, KEYSEG MODULES 
make most sense to the user, and to do this 

I through devices which end the cont inued 
I mmanufacturer tie-i n through language form . 

Fig. 2. Should there remain any question as to 
intent: The public needs to buy computers in 
the future as we buy rad io, tv and stereo 

proposed some judgements and suggested each made a valid contribution and too components now, out of persona l prefer· 
solutions. much capital has been invested in each. ence, without regard to whether our pro­

• The development o f high-level lan­ • No high-level language developed to grams wi ll run on them. In this process, tru­
guages over the past twenty-plus years has date can stand alone. Language evolution ly independent media such as 80 Microcom­
taught us ways to describe desired resu lts is not even substantial ly f inished. In the puting serve the publ ic. The author takes 
to data processing problems. We cannot next twenty years. as much new deve lop­ th is opportunity to thank the publishers for 
abandon these in favor of others because ment will occur as has already occurred, their service.• 

OMN\lERM 
What Is OMNITERM? 

OMNITERM is a professional cnmmunications packagefor the TRS-00 tllat allows 
you to easily mmmunicate and transter files Of programs with almosl any other 
cnmpuler. We'V? never foond a romputer tllat OMNITERM can't work wilh. It's a 
complete package b!tause it includes not only the 1erminal program itself, but also 
1:11nverslon utilities. a text editor. special configuration Illes. serious 
documtntation and serious support. 

Why do I need It? 

You rle!I! OMNITERM if youneetl to communicate efficiently with many diHerent 
computers. m ii you want to customize your TRS-lll for use wi th one particular 
romputet You neetl OMNITERM to SOLVE yourmmmunications problems once 
and for all. 

What do I get? 
The OMNITERM package includes the OMNITERM tl!lminal program. four 
convusion utilities. a text editor. and setting files tor use with popular computers 
suth ;i;~ve. lhe Source. and Dow Jones - just as samples ot what youcan 

pndbergh Systems 

The ULTl MATE TRS-80 Terminal Package 
do for the computer you want to wO!lt with The package includes six programs.se\'VI can quickly use OM NITER Mfor any 
da ta files.andrealdocumen tation: a 76-page manualthat has been called '1he best In one of many difleienl computers by 
the Industry_.. And OMNITERM comes with real user support_Wecan be readied loading the proper file It's eas-y to use 
via CompuServe.$Qurce. phone,or mail to promptly ansv.-er yoor questions about using since it's menu driven. and gives yoo a 
OMN ITERM lull status display so you can ~amine 

and change MrylhingWhat do I need to use OMNITERM? 
"OMNITERM has my vote as the top

A Model I or Model Ill TRS-llll. at least 32K of memory_one disk. and the RS-232 TRS-ll terminalprngrarn available today"
mlerlatt OMN ITE RM worlts with all ROMs and OOSes. andwill work with your Kilobaud Microcomputing. June 1981. 
special keyboard drivers. pages 16-19 

What wi ll it do? OMNITERM is S'Ji (plus snipping i1 
OMNITERM allows you to transla te any character goingto any device:punter,screen. CODI &all for 24 hour shipment. Manual 
disk_keyboard.or rommumcations lin~ g1vmgyou romplete mntrol and allowing you to alone S15.applied toward complete pack­
r!detine the charactei sets of all d!'l1ces It will let you transfer data. and run your age. Visa. MIC. and COO acupted. MA 
printer while connected for a record of evtryth111g that happens OMNITERM can resid ents add 5't tax. Dealei inquiries 
reformatyour screen so thilt80.32. 0140 column lines are easy to read and look neat on mvited. 
your TRS-80 screen. It mn lets you get on remote tomputm withjust one keystrok~ Contact lindbeigh Systems for your 
The program lets yoo send special characters_edlo characleis. munt UARTerrors. custom programming needs. We are 
configure your UART. send True Breaks and use lower case. It accepts VIO EOTEXcode:i upert at writ ing sottware to work with 
g1Y1ng you lull cursor control . It will even le t you review text that hasscrolled off YOUR llardware. in assembler, high -lewl 
lhe screen' Bestof all.OMNITERM will save aspecial lile with all your changes so yoo language or forth. 

.,,. 391 

41 Fairhill Road. Holden. MA 01520 (617) 852-0233 Sou•a rCAS1s ttmfll'S""' 1031~267 1RS-aJ ~ · ·01 raooyCl:vi 
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THE ORIGINAL MAGAZINE FOR 

OWNERS OF THE TRS-80™* MICROCOMPUTER 


• TRS 80'" IS A TRADEMARK OF TANDY CORP. 

SOFTWARE 

FOR T RS-80'" 

OWNERS 

MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 


• PRACTICAL APPLICATIONS 
•BUSINESS 
• GAMBLING • GAMES 
•EDUCATION 
• PERSONAL FINANCE 
• BEGINNER'S CORNER 
• NEW PRODUCTS 
• SOFTWARE EXCH>\NGE 
• MARKET PLACE 
• QUESTIONS AND ANSWERS 
• PROGRAM PRINTOUTS 
.... AND MORE 

INow IN ouR 4-th YEAR 
PROGRAMS AND ARTICLES PUBLISHED IN REC NT ISSUES 
INCLUDE THE FOLLOWING: 

• FINCALC A COMPLETE flNANC!AI. APl'l.ICATIONS l'ACKAl;F 
• INFORMATION SYSTEM REVIEW 
• STATISTICAi. COMBINATIONS 
• PASCAL'S TRIANGLE 
• ASSEM BLY l.AN< llJAljE FOR BEtilNNEl<S 
• ()!SK Fii.ES 
• MOD Ill HFVIEW 
• KEYHOAHI > Tl Ill I >EH AND l.ll i l ITINl I FXl'l.AINFI l 
• DOS COMMANI >S IN 1.t-:Vt-:1. II 
• l'ROBABll.ITY ClJHVI-: c;ENEKATOH 
• CAI.CUI.ATOR SIMtJI ./\TIONS 
• THE ME< ;AIWTE <iAP 
• STOCK . /\NI> H< >NUS 
• HlJI l( jJ'T /\NAl.YSIS 1FOH llUSINl'SS ANl> llOMEI 
• NEWl>OS Kii HEVIEW 
• DUTCI llN<i THE HORSE SYSTEM Tl IAT CAN'T I <>SE 
• A SI MULATED GOLF GAME 
• CONTINUOUS FORM SOURCES 
• TAX 	SAVER REVIEW 


. AND MORE 


.:=.:=of( ~~~'\,o~ [f.!~¢.:At;~J A Complete Financial Analysis Package Used 
.::'d~'-"''-"' sc\\\\' To Calculate Markup, Margin, Annuities, Compound Interest, Nominal 

~ ~ 5\)ll o\\ And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value , 


f.~f.~ !'\... Savings and Insurance, Percentage Difference Between Two Numbers, 

\\ Amortization Schedule and More ..... . 

SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS·SO'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE! . $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 

• All programs are supplied on cassette (add $3 for Diskette Version · add SS for modified Mod-II Version) . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . .... . . . . . . ... . . . . . . . .. . . . . . . . . . 

50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 ....•.. . .. . 

TWO YEAR SUBSCRIPTION $4!! ... . • . .. .• . 

SAMPLE OF LA TEST ISSUE $ 4 ..........• 

START MY SUBSCRIPTION WITH ISSUE .............. . 

l •I July 1978 • •12 Jun~ 1979 • ~24 · July 1980 • •30 

NEW SUBSCRIPTION. .. . . . . . . . RENEWAL. ... ..... . 

NEW!!!NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

January 19811 

MOD•U NEWSLETTER 
S18 

CREDIT CARD NUMBER ______________ ___ EXP. DATE ____ --- ­ - ­

SIGNATURE ________________ NAME _ ___ ______ 

ADDRESS CITY STATE ZIP ______ 
•••ADD $12/YEAR (CANADA. MEXICO) - ADD $24/YEAR AIR MAIL · OUTSIDE OF U.S.A .• CANADA & MEXICO••• 
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•••EVERYTHING FOR YOUR TRS·80'e•• 

• TRS-80'" is • lr•dem•rk of the R•dio Shuk Division of hndy Corpor•lion 

~ - ~~-LII . * All orders processed within 24-Hours 
/J .•-.4~fia .f"'J"~ * 3(}.Doy money back guarantee on all TRSDOS Software 
~..:!.. •Add $3.0Qfor shipping in UPS Areas 

•Add $4.00 for C. O.D. or NON-UPS Areas 
- •Add $5.00 outside U.S .A ., Canada & Mexico* We will matc h any bonafide advertis f!._c! priceM0D 11 PR0GRAMS in any of the Major Computer Magazines 

(1) ELECTRIC PENCIL {Micnael Shrayer Softw~fe) MICROSOFT EDITOR ASSEMllLER PLUS 1nclud1ng (1) CPIM (L1feb0at Associ11e-s 1. an auerna111i1e
A Complele worci processor witr. extensive ed1t1n8 anci up1oaa1ng s,erv•ees and palche:s tor Olsll 110 assemble operating system for lhe MOD·ll lhal allow1 MOD· ll A 

directly into memory save al t or portions of source owners to use any of the hundreds o r progro1m1~~'S~Os1~E~St110~, 1$~~r(~1Ae'C6~N~~1J':o~~~ lo disk dyn11m1c debug fac111ty (ZBUG) entenaed • ava1tabl~ under CP/M . $170 

t 
L TRSQOS VEf\SION) 	 f Leditor commands S125 (2) CP/M 	 H ANDBOOK (Sy bex) a st•P·by· stop 

(12) HARO/ SOFT DISK SYSTEM (Racet Compule•)L 	 ~ig5~~~~l ~=~~itii.A~;~~n~~Eg~~::at Tne software essential to 1nlerface any ol lhe popular t';:J.': '~oC:~~n~:k':u~i:~:' ~~~l~h ~~~,:~~he L 
IN VOICING ANO PAYROLl (Small Busine•s Sy>1em• large hard disk drives completely compatrble wtth e>rachcal n1n1s . reference tables $13.95. 
Group) an eictens1ve business sys1em tor the ser1ou.s your ex1s1mg software and Illes allows vp ro 20 •s 	 Iusor can be used one module al a 11me o r l!5 a co­ megabyles of Slorage (and IBrQ:er) directory e....pand· (3) GENERAL l EOGER. ACCOUNTS RECEIYABL£, p 
ordmareo sy!tem S22S pe' module S1299 fof the able to handle 1nous,and1 ol files $400 ACCOUNTS PAYAllLE. INVENTORY CONTROl, 
comple1e system AND PAYROLL IPeachtree Software) requ1resCP/M0 	 R(13) CAMEO HARD DISK DRIVE CONTROLLE R and MICROSOFT BASIC professional bus•nns 

coming soon (November 1'l • sys1em1 lurn key o peration can t>e useo as single~tg~~~~;L ~!~~:tE."'~~~E~~1sR~E~~~~~~EL moOules or as a coord~nated syslem $500 perF (U) HARO DISK DRIVES commg soon (Nov 1'?) 	 0AHO PAYROLL (Compuma") a complete user ori ­ mOdule $2500 !or 1ne complele syslem 
ented business system can be useo one moou•e at a (1S) H & E COMPUTRONICS. INC. SHARE·A·T tlme or as a coordinated syS!em S140 per mOdule 	 (4) WORD -STAR The u t1 1ma1e word processor .. • GIPROGRAM DISKEn£ •1 works und~t TRSOOS a menu driYer'I word processing system that can be used5995 tor tne complete system conection o l programs wr itten by MOO-II owners 

f 
with aov prirHer All sta.ndard word proces5~ngw \4) MOO·ll UTl l lTY PACKAGE (Aacel Compute>! programs include Oata oase mi1nagemen1 a word - commands 1re included plus many unique com­ R 


ados 1mpor11n• uhl111es to 1 RSOOS copy l1 1e~ mands only round on WORD STA.A requues CP/M
orocessor mail system mortgage calculaltons


A selecwwely fasl er and more accura1e hie copy1n9 Chech.book reg1ste1 and many others se (add SJ $49~ A
pos1ag~ outside of me Umled Slates Canada and 
all files on 1 to 4 Cl•s h. dr lYes SUPERZ.AP change Mex•cot FREE ' ' you send us a o 'sltette conta1mng (S) MAIL LIST MERGE An add on pac<age tllll 
disk ID and more $ 1.50 

repair b1t1 d1rectortes d1sp1ays soned d1rec10,,,. or

R 	 a program rhat can De a.ddeO 10 the SHARE -A-PRO ­ - allows lhe user to send form tatlers (created on M 
GRAM DISKETTE 1~~~o~:s:~R~~~~~~:;r~/:: ~c~:~t1"n~1;:~AC~f~El

• 
E f~?e~~~~~ai)U~E s'elr::: (~1co~car~~=m~0,m~?1~en~~~~ (16) WABASH CERTIFIED DISKETTES S39 95 fper I- MAIL PROGRAM) requiresCPI M. WO RD STAR and s •)II available on lhe 1a,9e computers your goal 1s towo1 '-. bo~ ot 10) 	 andy CPI M based maH p<091am $150 .. 

vovr way lhfougn a maze o f oos1ac1m. in order ro (17) FLIP SORT DISKETTE STORAGE TRAY Sto'">LISTED 	 recoYer a .s~cret lr~asure o' complele a mission !he 50 diskettes comes complete with 1nde1t -d1V1de1s 1111 
(&) SELECTOR Ill (M1cro·Ap) comple!e data LISTED 

package includes atl 9 Advenlures ..-..riuen by Scoll management system user defined ttelds and codes •
pla1es and ad1us1able spacing $44 95HERE 	 manages any hst dehnttd by the user includes HEREtAdams $99 95 

)II aod111onal mOdules lor s1mpl1l1ed tnYentory control .• ~~~1~:~JE~E~~gN12~ ~~A~c~nr~~l'+?~T~C~ - accounts 'eceivable and accounls payable requites •w ~~le~'~: (:asce~~!;o:r~!~~~ ,~:t~~·~~~es~:~~~~~= MATH GAMBLING GAMES +ncluCles t25 page I CBASIC·2 $295 " Ruhlltles thal can t>e called tram a BASIC program (no manual and 2 d 1sket1es $99 95 
machine language ticnowlodge reQuired J sor1s 1000 (7) SElECTOR IV (M•cro-Ap) lhe ult;mate data0 (19) BU SIN ESS PAC 100 100 essen11a1 Ousiness management sy,.em .all realures use tne SELECTOR Eitems 1n under 5 seconds allows PEEK end POKE 

statements move data blocks compress ana un­ ~~~;;'JE~~~gNr~~;TEMC~~~c~L ~"i.YL~0u\LA -
Ill plus data hie ror-mal conversions full page re~n· 
comprnu e1ata 	 works under TRSOOS S.SOR 	 TIONS CHECKBOOK MA INTENA N C E AC · lo~';,~'g;skcg~~~~~f8nso!t~A1:!t~:~~0~nd5~ace a 
(7) DSM lAace1 Computes) Disk Sort Merge sor1s COUNTS RECEIVABLE ACCOUNTS PAYABLE tK ano merges la,ge muH1p1e 01sket1e hies on a 1 10 ' includes 125 oage manual and two d•skeltes St 49 95 ~8JL~~~g~o~e~~~~~~~~~1er 81~~1°:i1C:;~~~e u~~,'~: u
df1Ye system NOT AN IN MEMORY SORT can 

(20) EDITOR ASSE MBLER (Gatacl 1c Sollware lid ) - define a customized cha rt ,, , accoun1s .$350
actually alphabetize !OJ anv other type o r sort) 4 d•S~ the f1rs1 user or•entea Ed11or Assembler tor thes 	 df1Yes wor1n ol cia111 saris one complete 01sk ol (9) CBASIC-2 a non-Interactive BASIC used !or I 
informat100 m 10 minutes information 1s p1ov1dcd T ~~~:'M'b~nEol~~s1 ~~~~~~~~5t~n~~l~~~.:!I :::1~e,~u~~~ many programs that run undet CPIMo allows user to 
use DSM w1lh lhe RS MAtllNG PROGR AM works make more ert1cien1 use of dlsk Mes etim1na1es thet 

ease of cod ing and Oebug91n9 and complete docu ­uooer TRSDDS $1 50 	 use o l mosl tine number relerences reauire on suchw 	 mentation wver 120 pages) work5 under TRSDOS - R 
p1ograms a• !he SELECTOR $120

(I ) RSM (Small Svs1ems SoHwa,e) a macf'l1n~ 	 S229 00 E(10) MICROSOn BASIC an enhanced verston of theI 	 language monitor and disassembler can be ust:d 10 MICROSOFT llASIC louna on TRSOOS add•tsee ano modify memory or d•sk sec tors con tams all commands such as cna1n1nP._ (allows lhe uset to lOA.OT 1ne commands found on the Model-1 Yers1on plus a"ld RUN a new program without losing lhe vauab~es -	 c 
some 1dd1t1ona1 commanos for trie MOO-II works 
under TR SOOS $39 95 (22) MAIL/ FILE SYSTEM trom Galactic Sotlware LIO ~~~~~~~-YW~ll~~°Nfla~~~lh;~:iag~~ t>':~:~~ ~.·:~ pH 	 slores 2 S.00 names per dis' No sorting 1tme 1s t 1ne BASIC COMPILER to speed up programs (3- 10(9) lll lNK BASIC LINK FACIL ITY (Race! Compu..sl 1eQu1reo since me fi le is avtomat1ca 11 y sort~d oy first 	 ltmes ta.stet eJCecut1on) $325Un.._ hom one BASIC pJogram 10 ano1her savmg an and 1as1 name plus Z•p Code on 1npvt Reu1e-ve by any

T p1ograms without 1os1og 11anablesvanabtes chain 	 - (11) MASTER TA X (CPA1d•) pro1ess1ona1 lax I 
comb1na11on of 19 user cOdes Supports an 11 d•g11$50 a1pnanvmer 1ca Z•P Suppon.! a message line Cornes 
complete wt1h oocumentahon I ~re(aG~~~~~~~i'.a~. ~~:~~e~~~~r:~2~1 g. S-,~: M*user-oriented ( lOO·
R gi~::.:~~ .;~SO~~ v~r~::i:;~;dE s~~~!T~J;~~e~ page manual ) All ows for compan.., nitme and 1nd1v10· 
 3468, 3903. 244t , 4625, 4726, 4797 , 4972, S695 and 

pro9ram {w11n the hne numbers 1n wh ich tl'ley appear I ual of a company and comp1e1e phone numoer fand - ~~~:,:U~~~n~o~,:s~oc:," ~evae~~~Y=~·~~o~e,_P':~~:t~~s l1Sl' all G010'5 a od: GOSUB s 1w1th •ne line num­ htens1onl wori..s under T~SOOS S199 00 

be'S 1n wh ich lhey appear) searcnes lot any spf!c1f1c 
 genetated IRS approved rorms Ma1n1a1nscbnl n1atory 

v.u1ables or sinng! (w11n ltit! lme numbet 1n which (23) INCOME r.-x PAC Pro less1onal 1ncorne la:s files 1n1eracttve w1lh CPIAids General Ledger $995 
packagt! most 10,ms and .schedules cu l Put to videoD lh ey appean S50 	 storage Of 

t 
01 11ne p r1n1C1 automatic memor->y alt 	 1

1nlormat1on data can oe 1oaaeo trom d1s i.. et1e - g~~·~E:~,~~~o~~:.:~ 2Um(;:i~ ~!la11~~,~~~t~f)f~~0 ~~~~~~!~~ro..;::::,~"~~~~~~~;;e~~o~~,~~ a cfle1n9e<J and @'C•fea ou1lt 1n error crieck 1ng S199 95 	 ttanseiiCl•ons 9enera1es t1nanc l al s1atemen1s_ 
aepreci.atton. loan amon•zatlons. 1ournals. lnal

d1si..et1eJ 01sHsemore1 and MOD-If tnlertace 10 tne oa1ances. sta1emen1s of changes m l1nanc1al position ,S* I 
ana compilation letters 4ncluc:ies payroll '!iyslem w11h

(24) COMPUTER GAME S !SBSG ) Meao Cnec•er 
Machine Star-Ttek Il l Concenlta11on Tut;,sureHunt • 

auwma1m9 pos11ng to general ledgers prlnts. 
oay,oll register . w2·s and pay10H c hecks ..$450 

......................................................B.•n• c•o..D•o•g•S•••. •• A• d•v•e•n1•u•r•..S•7•• •9•5............t 
- (13) ELECTRIC PENCIL (Michael Shiayer Sollware) 
Com ple1e woro proce-ssor w1lh extens1Ye e<11t1no 

t and pnnter 1ormat1lng realures . $275 (StandardNEW TOLL-FREE orinte' ver~•on) S-:300 (OIASLO. NEC or OUME 
vers1onl 

ORDER LINE -(OUTSI DE OF N Y ST AT E)50 N. PASCACK ROAD I 

SPRING VALLEY. NE W YORK 10977 
 (C PI M IS A REGISTERED TRADEMARK 

OF DIGITAL RESEARCH)(800) 431-2818 

HOUR

24 ORDER 
 NEW!!! 

LINE MOD·ll NEWSLETl'ER 
$18/year (or I:& luues)

(914) 425-1535 
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100 suPEl\ !MASTER PAC •OO 

l\OGl\AMS l ~!'.~~!'(COMPLETELY REVISED) 

p FOR YOUR TRS·80™ LEVEL II MICROCOMPUTER 
ALL ON CASSETTE OR DISKETTE 

-=-=------~t-:a....m. • -=-:: ---.~---

BUSINESS AND PERSONAL FINANCE 

I CHECKBOOK MAINTENANCE 

2. TIME FOR MONEY TO DOUBLE 
3 FEDERAL FICA & WITHHOLDING TAX 
3 COMPUTATIONS 
4. HOME BUDGET ANALYSIS 
5. ANNUITY COMPUTATION vsn~ESS 
~: ~~~Ji~c~~gM PURCHASE • 
8. NEBS CHECK PRINTER 
9. DAYS BETWEEN DATES 

10. MORTGAGE AMORTIZATION TABLE 
11. INVE TORY CONTROL 
12. PORTFOLIO VALUE COMPUTATIONS 
13. VALUE OF A SHARE OF STOCK 
14. SALES RECORD KEEPING SYSTEM 
15. FUTURE VALUE OF AN INVESTMENT 
16. EFFECTIVE INTEREST RATE (LOAN) 
17. PRESENT VALUE OF A FUTURE AMOUNT 
18 RATE OF RETURN.VARIABLE INFLOW 
19. RATE OF RETURN CONSTANT INFLOW 
20. REGULAR WITHDRAWAL FROM INVESTMENT 
21. STRAIGHT LINE DEPRECIATION 
22. SUM OF DIGITS DEPRECIATION 
23. DECLINING BALANCE DEPRECIATION 
24 . BREAK EVEN ANALYSIS 
25. SALVAGE VALUE OF INVESTMENT 

26 PAYMENT ON A LOAN 

27. FUTURE SALES PROJECTIONS 
28. CREDIT CARD FILE 
29. ECONOMIC ORDER QUANTITY (EOQ) 

INVENTORY MODEL 
30. VALUE OF HOUSE CONTENTS soNAL 
~~ : i'g<JT~~~~LENDAR pEl\
33. DAY OF WEEK 
34 . CASH FLOW vs. DEPRECIATION ~cc 
35. COMPLETE MAIL SYSTEM cJNAI"" St 
36. INTEREST RATE ON A LEASE r 

STATISTICS AND MATHEMATICS 
37 RANDOM SAMPLE SELECTION 
38 ANGLO METIC CONVERSION 
39 MEAN. STANDARD DEVIATION. 

MAXIMUM AND MINIMUM 
40. SIMPLE LINEAR REGRESSION 
41. MULTIPLE REGRESSION ANALYSIS 

42 GEOMETRIC REGRESSION 

43 EXPONENTIAL REGRESSION 

44. SIMPLE MOVING AVERAGE tSTlCS 
!~ ~l~PJ-JJAiis.fEsT STAT 
47. NORMAL PROBABILITIES 
48. BINOMIAL PROBABILITY 
49. POISSON PROBABILITY 
50. MATRIX ADDITION AND SUBTRACTION 

51 MATRIX TRANSPOSE 

52. MATRIX INVERSE 

53 MA TRIX MULTIPLICATION 

54. SOLUTION OF SIMULTANEOUS EQUATIONS 
55. QUADRATIC FORMULA 
56. LINEAR EQUATION SOLUTIONS 
57. ROOT HALF INTERVAL SEARCH 
58. ROOTS OF POLYNOMIALS 
59. ROOTS.NEWTON'S METHODS 

6-0. PRIME FACTORS OF INTEGER 

61 LEAST COMMON DENOMINATOR 

62. RADIAN-DEGREE CONVERSION ....... Tll 
63 NUMERICAL INTEGRATION I.ft,. 

UTILITIES 
64. QUICK SORT ROUTINE 
65 PROGRAM STORAGE INDEX 
66 MULTIPLE CHOICE QUIZ BUILDER 
67. FORM LETTER WRITER 
68. SHELL SORT 
69. CASSETTE LABEL MAKER 
70. CODES MESSAGES 
71 MERGE TWO FILES 
72 SORT WITH REPLACEMENT 

- -- __....___--=- -- -----~... --- -=-=­
G RAPHICS 

73 DRAWS BAR GRAPH 
74. DRAWS HISTOGRAM 

75 MOVING BANNER DISPLAY 


G AMBLING ANO G AMES 
76 RANDOM SPORTS QUIZ 
77 GOVERNMENT QUIZ 
78 HORSE RACE 
79 MAGIC SQUARE 
80 ARITHMETIC TEACHER 
81 HIGH LOW GAMBLE 
82 UNSCRAMBLE LETTERS 
83 HANGMAN 
84 GAME OF NIM 
85. RUSSIAN ROULETTE G ........ LJNG 

86 ROULETIE GAME ,.I.ft 

87 ONE·ARMED BANDIT 

88. HIT THE TARGET 
89. WALKING DRUNK 
90. STATE CAPITAL QUIZ 

91 TIC TAC.TOE 

92. DICE GAME 

93 LUNAR LANDAR GAME 

94. BIORHYTHM 
95. HORSE SELECTOR (CLASS CALCULATOR! 
96. RANDOM DICE ROLL 

97 RANDOM ROULETTE ROLL 

98. RANDOM CARD DEALER 
99. GUESS THE NUMBER 

100. WHITE OUT SCREEN 

GUARANTEED SATISFACTION 

30.0AY MONEY BACK GUARANTEE ON ALL SOFTWARE 


............................. .... ..... ... .... .. ... .. .............. .................................................... 


NEW TOLL-FREE 
HOUR

50 N. PASC ACI< ROAD ORDER LINE24 ORDERSPRING VALLEY, NEW YORI< 10977 
(OUTSIDE OF N.Y. STATE)LINEPLEASE SEND ME: 
(800) 431-28180 MASTER PAC JOO CASSETTE VERSION .. . .. . . .. .... $59.95 
 (914) 425-1535 

0 MASTER PAC 100 DISKETTE VERSION . ..... . .. ... . . $59.95 * All orders processed within 24-Hour• 
0 MASTER PAC 100 (TRS·SO MODEL II VERSION) ... . .. $99.95 * 30-Day money boclr guarantee on oH Software 

CREDIT CARD NUMBER .. .... ....•.. .... •... ...• .. •. .. ........ . .....•............. . .• ............ EXP. DATE ...... . •. .. . .... ... .. .. ... 


SIGNATURE .. . .... . . . . ... ......... . . . ... ......... ....... .. . .. ....•. . . . . •..•.. .. .. ... ... . ...... •. .•.... . .. ... ..... . . ..... . ..... •.• . ... . 


NAME ..... .. ...... .. . .• ... ... . . .. ... . .. . ... . .... .. ...... . .......•. . •..• ... .. ..... ..•....... .. . . ............ . ........ . .. . .... •.... .... 


ADDRESS . . . . . . . . . . . . . . . .•. •... .... . ..... .. CITY ....... . . .. . ..... . .......... . ... .. . . .. . . STATE ......... .. .••. ZIP . . . . . ............•. 

•••ADD SUI FOi SHIPPING IN UPS AllAS e ADO $4.0I FOi C.O.D. 01 NON·UPS AllAS • ADD '5.0I OUTSIDE U.S.A, CANADA &. MEXICO ••• 
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•••EVERYTHING FOR YOUR TRS·SO™

' . TRS.80 18 a lradtmark of rh.- Rod lo Shark Division of Tandy Corporation 

... BUSINESS PAC 100 
''1'~~~~- 100 Ready-To-Run·. .~.~.......~::.-::;::-:;~:·.:;


* J(>.DOY rnoneY 

Software Business Programs
:/ 

(ON CASSETJ'E OR DISKETl'E).... .Jncludes 110 Page Clsen Manual ..... 5 Cassettes (OrDiskettes) 

Inventory Control ..•.. Payroll ..... Bookkeeplng System ..... Stock Calculations ..... 

Checkbook Malntenance .... .Accounts Recelvable .... .Accounts Payable ..... 


BUSINESS 100 PROGRAM UST 

I RULE78 
2 ANNUi 
3 D/\TE 
4 DAVYF.'IR 
5 l...EASElNT 
6 BREAXE\IN 
7 DEPRSL 
6 DEJ'RSY 
9 DEPRDB 

10 DEPRDDB 
11 TAXDEP 
12 CHEOQ 
13 CHECKBKI 
14 MORTGAGE/A 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
16 RRCONST 
19 EfffCT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGWffii 
24 sv-\PDISK 

25 DA1EVAL 

26 ANNUDEF 

27 MARKUP 

28 SINKFUND 

29 BONDVAL 

JO DEPLETE 
JI BU.CKSH 

32 STCX:VALI 

33 WAINAL 

)4 BONDVAL2 

35 EPSEST 

36 BETMLPH 
37 SHAAPEI 
38 OPTWRITE 
39 RTVAL 
40 EXPVAL 

41 BAYES 

42 VALPRINF 

43 VALADINF 

44 UTILITY 
45 SIM.PLEX 
46 TRANS 
47 EOQ 
48 QUEUEl 
49 CVP 
50 CONDPROF 
51 OPTLOSS 
52 FQUOQ 

NA/l\E 

!13 FQEOWSH 
54 FQEOQPB 
55 QUEUECB 
56 NCFANAL 
57 PROFIND 
58 CAP! 

lnl~ l\pportionmcnt by Ruic cJ the 15·, 
Annuity compulalion program 
Time betwttn dates 
Day of yeor a paJticular da!r falls on 
lntt~ nitt on lease 
Bteak-n analysis 
SaaJghWne deprecialion 
Sum of !he digits depre<:iation 
Dedining balance dc~tion 
Do~ declining balance deprecl/JIJon 
0..h flow V5 . depreciation tables 
Prints NEBS checks along with daily regi~ 
Checkbook maintenance program 
/l\ortgage amortit.ation table 
Computes time nffded for money to double. triple, elc 
Determines solvage Vlllue cJ an iT111eStmenl 
Rott ot return on irncstment wi1h variable 1~ 
Ro"' ol .-.tum on iTllleStrnMt wi1h conSUJnt inJlows 
EJlecti"" interest rate ol a loan 
Future Vlllue of an im1eslm<!nt (compound 1nttrest ) 
Pte...,,t Vlllue of a future amount 
Amount of payment on a loan 
Equal wifhd"'wals from ln~t to lea"" 0 °""' 
Simple discount analysis 
Equivalcnt f, nonequilllllcnt dated Vlllues for oblig. 
Pte...,,t \Ill.I"" ol Ml'erred annuities 
S /l\arkup analysis for items 
Sinking fund ornortiultion progn1m 
Value cJ a bond 
Depiction analysis 
Blac:k Scholes options analysis 
Expected return on stock Ilia discounts divid<!nds 
v,,r..., ot a warrant 
Value ol a bond 
Estimnte ol future eamlngs per share for company 
CiJrnputes alpha and be1a variables for stock 
Portfolio ~~i.e. what stocks to hold 
Option writing computations 
Value of a right 
Expected value analysis • 

59 WACC 
60 COMPBAL 
61 DISCBN_ 
62 MERGANAL 
63 FlNRAT 
64 NPV 
65 PRINDLAS 
66 PRINDPA 
67 SEASIND 
68 TV-\ETR 
69 TIMEMOV 
70 FUPRINF 
71 MAJLPAC 

72 L£TWRT 

73 SORT3 

74 LABELI 

75 LABEl.2 

76 BUSBUD 
77 TIMECLCK 
78 ACCTPAY 
79 INVOICE 
60 INVENT.2 
Bl TELDJR 
82 TIMUSAN 

63 ASSIGN 

64 ACCTREC 
85 TERMSPAY 
86 PAYl'IET 
87 SEU.PR 
BB ARBCOMP 
69 DEPRSF 
90 UPSZONE 
91 EJ'IVELOP£ 
92 AUTOEXP 
93 INSF11£ 
94 PAYROU..2 
95 DILANAL 
96 LOAl'W'FU 
97 REl"fTl'RCH 
96 SAJ.£.1£.AS 
99 RRCONVBD 

100 POR1VAL9 

Bayesian decisions : 0 CASSETTE VERSION Value of perfect Information 
Value of additional Information • 0 DISKr:JTE VERSION 

Weighted •.erage COSI or capital 
True l"llte on loan wi1h compensating bal. re:;iuired 
True rate on discounted loan 
,..,.,..ger anaiy.i• computatlons 
Flflilnclal ratios for a firm 
Ne1 present Vlllue ol project 
~ pnce index 
Paasche price index 
Consll\Jcts '"''"or"'I quartily indices for company 
nme ..,.;.,. analysi• linear trend 
nnne senes analysis rn<)lling aver<>ge trend 
Future price estimation with inflation 
/l\awng list system 
Letter writing s~-tinks wilh MAILPAC 
Sorts list ol names 
Shipping Label ~ 
Nanne label maker 
CXlME business bookkeeping '}'Slcm 
Computes weeks total hours from ~meclod< irfo. 
In memory accounts payable S'JSlcrn·Sl<>rllge permitted 
Generate invoice on screen and print on prirUf 
ln memory inventory control system 
Computerized ttlephone directory 
nme use analysis 
Use d a•signment algorithm for optimal job assign. 
In memory accounts receivable syslem·storoge ol< 
Compares 3 me1hods cJ repayment cl loans 
Computes gross pay required for gr..en net 
Computes selling price for gMri alter tax amount 
Arbitrage compW.tions 
Sinking fund deprec\alion 
F1ncb UPS zones from z.ip cocle 
Types ~lope Including rotum ~ 
Automobile expense analysi• 
Insurance policy file 
In memory payroD system 
Dilution analysis 
Loan amount a borrower can afford 
Purchase price for re'ltal propeny 
Sale-lmseback analysis 
In-or's nite d .-.tum on con\leltable bond 
Srock market portfotio ~on program 

899.95 
899.95 

Derives utility !unction t 0 ..,..,..80* JlllODEL D VERSION $)49.95Linear programming solution by simplex method t •ft.a" 
Transportation method for linear programming 
Economic order quantity Inventory model 
Single server queueing (waiting llne) model 
Cost-volume-prom analysis 
Conditional profit tables 
Opportunity loss tables 
Fixed quantity economic order quantity model 

DESCRIPTION 
As above but with shortages permitted 
A• above but with quantity price breaks 
Cost·bcnefit waiting line analysls 
Net cash-now analysis for simple Investment 
Profitability Index of a project 
Cap. Asset Pr, l'lodel a.na.lysls of project 

ADD Sl.00 FOR SHIPPING IN UPS AREAS 
ADD S4.00 FOR C.O.D. OR NON·UPS AREAS 
ADD SS.00 OUTSIDE U.S.A. CANADA & MEXICO 
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•••EVERYTHING FOR YOUR TRS·80'e • • 
TRS-80 hi 11 1r11dcm11rk o f lh(' Redlo Shock D l ,, ls lo n o f T andy Corpora 1lo n 

* 	All orders processed within 2~Hours 
* 	30-Day money back guarantee on all Software 
*Add $3.00 for shipping in UPS AreasCOORDINATED 
*Add $4.00/or C.O.D. or NON-UPS Areas 
*Add $5.00 outside US.A ., Canada & Mexico BUSINESS 

AA1£RICAN 
D<P.RES!­SYSTEMS •FACTS ABOUT THE S.B.S.G. BUSINESS PACKAGES 

1. S.B.S.G. is a sophisticated Business Software System designed for the serious businessman. 
2. Each of the S.B.S.G. Bu1lness Modules may be purchased separately ...or you may purchase the entire coordinated business system. 

3. 	Modules purchased separately do not coordinate with the General Ledger (although for the standard S.B.S.G. lee, the user may upgrade his 
Individual modules for the coordinated system) . 

4. 	Foolproof. Step-By-Step procedures are supplied. planned and documented tor the Flr1t-Tlme Computer U1er. All programs are sel f-
explanatory. telling the user what is required at every step. 

5. Programs are written in BASIC and the source code listing is supplied for those users who decide to modify the original system. 

6. A complete users manual is supplied with each module. 

7. Demo Data diskettes are suppl ied with sample data. 

8. 	S.B.S.G. has an In-House staff that can answer questions and problems related to the proper use of the S.B.S.G. Bu1ine11 System (on the 
telephone or through the mail). 

9. 	First-Time Computer Owners Note-Instructions are provided for entering state payroll withholding tables. There is an additional charge if 
you prefer to have S.B.S.G. Programmers insert the correct data. 

10. Minimum system requirement is 2-drives to run any single module . 

11 . Min imum system requirement is 3-drives to run the coordinated business system (AA· AP-GL) or (AR-AP-GL with PAYROLL) . 

12. Minimum system requirement is 4-drives to run the extended coordinated system (AA-AP-GL-PA and INVENTORY/INVOICING). 

13. The A. OSBORNE & ASSOCIATES business manuals are provided FREE with each order (they may be purchased separately at $20 per 

manual ). 


14. The INVENTORY and INVOICING modu!es are original programs wr itten by S.B.S.G. 

15. Each module can be purchased as independent modules to run on a 2 or more drive system except INVOICING. 

16. Memory requ irement is 48K for the MODEL-I and 64K for the MODEL· II. 

17. All S.B.S.G. BUSINESS SYSTEMS may be upgraded up to 4-disk drives. No data is ever lost during an upgrade. There is a standard S.B.S.G. 

charge for all upgrades. 


ACCOUNTS PAYABLE 

The accounts payable system rece ives data concerning purchases from 
suppliers and produces checks in payment ol outstanding invoices. In 
add ition . it produces cash management reports . This system aids in 
tight financial control over all cash disbursements of the business. 
Several reports are available and supply informat ion needed for the 
analys is of payments. expenses. purchases and cash requirements . Alf 
A/ P data feeds General Ledger so that data is entered in to the system 
just once. These programs were developed 5 years ago for the Wang 
micro-computer and have been tested in many environments since 
then. The package has been converted to the TAS·80'" and is now well 
documented , on-line, in teractive mic ro-computer system with the 
capabilities of (or exceeding many la rger systems) . 
CAPABILITIES:
* menu driven : easy to use: full screen prompt ing and cursor control 
* invoice oriented: everything revolves around the invoice: handles 

new invoice or credit memo or debit memo * invoce information recorded: invo ice #, description, buyer, check 
register~ . invoice date, age date, amount of invoice. discount (i n %) , 
freight . tax ($).total payable

* transaction print and file maintenance procedures insure accuracy * flexible check calculation procedure; allows checks to be ca lcula ted 
for a set of vendors-or-for specific vendors* program prints your checks; contiguous computer checks with your 
company letterhead can be purchased from SBSG * reports include (samples on back) : 
• open Item listing/closed item listing - both detail and summary 
• 	debit memo listing/credi t memo listing 
• 	aging 
• 	 check register report (to give an audit trail of checks printed) 
• 	 vendor listing and vendor activity (act ivi ty of the whole year) 

* fully linked to GENERAL LEDGER; each invoice can be distributed 
to as many as five (5) different GL accounts; system automat ically 
posts to cash and A/ P accounts 

ACCOUNTS RECEIVABLE 

The objective of a computerized AIR system is to prepare accurate and 
timeley monthly statements to credit customers. Management can 
generate information required to control the amount o f cred it extended 
and the collection of money owed in order to maximize prof itable credit 
sales while minimizing losses from bad debts. The programs com­
posing this system were developed 5 years ago. especially for small 
businesses using the Wang Microcomputer. They have been tested in 
many environments since then. Each module can be used stand alone 
or can feed General Ledger for a fully integrated system. 
CAPABILITIES: 
* menu driven: easy to use; full screen prompting and cursor control 
• 	 invoice oriented; invoices can be entered before ready for billing, 

when ready for bill ing, after billing or after paid * allows entry of new invoice. credit memo. debit memo. or change/ 
delete invo ice 

* allows for progress payment * transaction information includes: 
• 	 type of AIR t ransact ion • billing date 
• 	 customer P.O. # • general ledger account number 
• 	description or P.O. • invoice amount 
• 	 shipping/transporta tion charges 
• 	 tax charges 
• 	payment 
• 	progress payment information 
• 	 transaction print & fife maintenance procedures insure accuracy 

* customer statements printed; computer statements w ith your com­
pay letterhead can be purchased from SBSG 

• 	 reports include: (samples on back) 
• listing of invoices not yet billed 

• open items (unpaid invoices} 

• 	 closed items (paid invoices) 
• 	 aging

* fully linked to General Ledger; will post to app licable accoun ts : 
debit AIR. credits account you specify 
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TRS80 lA H trAdt'mark of rhr H1:1cUo Sher k t>h· l~ton of 1·a nd)" coqH.JntUon 

PAYROLL GENERAL LEDGER 
Payroll invoices many complex calculations and lhe production of The General Ledger accounting system consolidates financial data 
reports and documents. many of which are required by governmenl from other accounting subsystems (AI R, A/ P. Payroll , direct post ing) in 
agencies. It Is an ideal candidate for the computer . With th is Payroll an accurate and timely manner. Major reports include the Income State­
system in-house. you can promptly and accurately pay your employees ment and Balance Sheet and a "special" report designed by manage­
and generate accruate documents/ reports to management. employees, ment . The beauty of th is General Ledger system is that it is completely 
and appropriate government agencies concerning earnings, taxes. and user formatted. You "customize" the account numbers. descriptions. 
other deductions. The package has been converted to the TRS-80'" and and report formats to suit particular business requirements. These 
is now a well documented , op-line, interactive, micro-computer system programs were developed 5 years ago for the Wang micro-computer 
with the capabilities of (or exceeding) many larger systems. and have been tested in many environments since then . The package 
CAPABILITIES: has been converted to the TRS-80'" and is now a well documented, on­

ll ne. in teract ive micro-computer system with the capabili ties of (or* performs all necessary payroll tasks including: exceeding) many larger systems. • file maintenance, pay data entry and verification 
CAPABILITIES: • computation of pay and deduction amounts * more than 200 chart of accounts can be handled • printing ol repol'.'fs and checks * account number structure is user defined and controlled* can handle salaried and hourly employees * more than 1, 750 transac1ions may be entered via: * employees can receive: 

• direct posting: done by hand; validated against the account file • hourly or salary wage 
before acceptance • vacation pay 

• external posting; gent>rated by A/ A, A/P. Payroll or any other• holiday pay 
user source 


• overtime pay 

• piecework pay * data is maintained and repor1ed by: 

• month 

hourly cannot receive salary and salary cannot receive hourly) 


* employees can be paid using any combination of pay types (except, 
• quarter 
• year 


one time (bonus, reimbursements. etc) 

* special non-taxable or taxable lump sums can be paid regularly or 

• previous three quar1ers * reports (samples on back) include: * heallh and welfare deductions can be automat ically calculated tor 
• trial balances 
• income statement 


taxes are computed and deducted : US income tax, Social Security 

* each employee 

earnings-to-date are accumulated and added to permanent records: 
• balance sheet 


tax. state income tax. other deductions (regular or one time) 
 • special accounts repor1s and more.....* user formals reports with the following designated as you wish: 

head can be purchased from SBSG 


* paychecks are printed ; computer checks with your company letter­
• titles 
• headings 


port, W-2 report, insurance report. absentee report 

* calculations are accumulated for; employee pay history , 941 A re­

• account numbers 
• descr iptions 


can be distributed to as many as (12) twelve different GL accounts; 

* fully l inked to General Ledger. Each employee's payroll information 

• subtotals 

system automatically posts to cash account 
 • totals 

• skip lines 
• skip pages * up to eight levels of totals - fully user designated 

INVENTORY CONTROL/I NVOICING * menu driven ; easy to use: full screen prompting and cursor control* ISAM (Indexed Sequent ial Access Method) eliminates the necessity 

for lime consuming sort . 
* Pre-Allocated Files for IMMEDIATE update and inquiry capabilities. * Fast Disk storage and retrieval. 

,....g* Inventory Master Record includes ...class ...SKU...Division ... Retai l ... 

Cost...Beginning Balance ... Period Sale Units...Per iod Receipts ...On 

Order...On Hand...Minimum Reorder Point...Recommended Re­

order Amount...Vendor Number. ..Period Sale Dollars ...YTD Sale 
 SO N. PASCACK ROAD 

Units...YTD Sale Dollars. 
 SPRING VALLEY, NEW YORK 10977 * Calculated and Displayed Formulas include... Gross Marg in ($) ... 

Gross Margin (%) ... Gross Margin ROI (%) ... Average Inventory Retail 

($) ...Average Inventory Cost ($) ... Turn-Over (%). 
 NEW TOLL-FREE * Aepor1s Generated include... Master File Listing ...Class Description ~ff'"'21ili 	 ..........
Listing ...Transact ion Audit Trail ... Minlmum Reorder Point by Ven­

dor.. . Aetai l Price LisLRetail & Cost Price List. ..Period Sales Report 
 ORDER LINE 	 ~"cs~ HOUR ~~ 
... Year to Date Sales Report ...Stock Status (Screen or printer output) (OUTSIDE OF N.Y. STATE) 24 ORDER...Commission Report (tor salesmen and buyers). * Transaction Types inc lude ...Sales. Vendor Receipts ...Vendor 

Orders...Customer Returns ... Vendor Returns ...Transfer Stock . 
 (800) 431-2818 	~ LINE 

~ (914) 425-1535 

PRICING 

ACCOUNTS RECEIVABLE . . ...... .. . . ... , .. . ..... - •. - ............... - · · · . · · · - · • · · .... .. 

ACCOUNTS PAYABLE ........ . ... .. .............. ...... ........ . ... . .. ... .. ...... . . 

GENERAL LEDGER .......... . , . . . . .. .. .. .. . • . . . • .. . . . .......... - ........... · 

PAYROL L . . .. .. ..... . .•...• . ...... •. .. .•...• - - · • · · · · · · · · ­ · · · · • · · · · · · • · · · · · · · · · 
INVENTORY . . . . . . . . . . . . . . . . . ............ - - . · 
INVOICING ..... . . . . . . , .... . ...... .. . - . ... . ... ­ . · · .. · · · . - . . . · · · · · • · · • · · · · · · · • · · ­
COORDINATED INVENTORY/I NVOICING ACCOUNTS RECEIVABLE ..... .. . - ...• . · - · · · · 

COORDINATED AR-AP-GL ....... . ..... . ...... - . . . . . . . . . . . . . . . · - · · · .. - .. - · · · 

COORDINATED AR-AP-GL with PAYROLL ......... - ....... .. . . . ....... -- ..... -- - .... • .. 

EXTENDED COORDINATED AR-AP-G L INVOICING/ INVENTORY with PAYROLL ........ . 


MOD-1 
VERSION 

$125 
$125 
$125 
$125 
$175 
$150 
$449 
$375 
$495 
$799 

MOD-II 
VERSION 

$225 
$225 
$225 
$225 
$275 
$250 
$749 
$675 
$899 

$1299 

MOD-111 
VERSION 

$199.95 
$199.95 
$199.95 
$199.95 
$199.95 
$199.95 
$599.95 
$599.95 
$799.95 

$1199.95 
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e e e EVERYTHING For Your TRS·80* Model I or Model Ill••• 
• TRS-80 '" is a tr ~dema rk of Tandy Corp • All orders processed w 1lh1n 24 Hours 

• 30-0 ay money bac k guarantee 
• Add $3 00 lor sh1ppong 1n UPS Areas 
• Add $4.00 lor C 0 D. o r NON -UPS Areas 

• Add SS 00 to Canada or Mexico 
• Add exact postage to all o ther cou nlf1esREMsoFT, Inc. 

LEARN TRS-80™ 
Teach You 

Let Your TRS-80™ 
ASSEMBLY LANGUAGE 

DISK 1/0ASSEMBLY LANGUAGE 
REMOISK-1 

Tired of bo.;ying book al ter book on assembly language proyramm1ng and 

REMASSEM-1 

Your disk sys1em and you can really slepout w1lh REMso> r ' Educa11onal 
slill not know ing your POP lrom you r PUSH? Module. REMDISK- 1. a "Shon course" 1eveal1ng the details o f DI SK I 0 

PROG RAMMING using assembly language 

REM sO FT proudly announces a more efhc1enl way . using you r own 
TRS-80 '" to learn the lundamenta ls o f assembly language p1og rammin Using lhe same fo rmal as ou r ex lremely popular m 1roduc 11 on 10 assem· 
al YOUR pace and al YOUR convenience Oly language programming. 1h1s " ASSEMBLY LANGUAGE DISK 110 
Ou r unique package . ''INTRODUCTION TO TRS-80 .. ASSEMBLY PROGRAMMING'' course includes 
PROGRAMMING" , w ill provide you with tne followi ng • Two 45-minule lessons on audio cassette 

• A drtver program 10 make you r TRS-80'• video moni to r serve asa• Ten 45-minule lessons on audio cassettes 
• A drtver program 10 make your TRS-80 .. video moni tor serve as a blackboa rd fo r l he 111s1ruc1or 


blackboard for the ins truc tor 
 • A display prog ram for each lesson 10proVlde1llus1ra11on and rein ­
• A display progiam for each lesson to provide illus1ra t1on and rein ­ forcemenl fo r w haf you are hearing 


forcement lor what you are heartng 
 • A bookie! o f comprehensive fu lly -commen1ed prog ram l1sl1ngs 
1llus1ra1ing sequen11al file I O random -access hie I 0 . and rack* A lex tbook on TRS-80 .. Assembly Language Prog ramming 

• Step-by-s tep dissec t ion of complete and useful 1out1nes to test and sec1or I 0 

memory and to gain direct contr ol over l he keyboard . video moni ­
 • A d1skelle w1fh machine- readab le source codes fo r d:t programs 
to r. and printer d1scuss·~d in bo lh Radro shack EDTASM and Macro forma ls 

• How 10 access and use powerful rou tines 1n you r Level II ROM • Roul rnes 10 converl lrom one assembler forma l lo lhe olher 

This course w as developed and reco rded by Joseph E Willis and is based Thi s cou rse was developed and recorded by Joseph E Willis for !he 

on lhe successful series of courses he has taughl at Mela Technolog ies s1uden1 w1lh experi ence 1n assembly language programming 11 is an 
Corpora tion. the Radio Shack Com puter Center. and olher locatrons 111 m1ermed1ate-to advanced-level cou rse M 1n1mum hardware required rsa 

Northern Ohio The m1n1mum system required is a Level 11. 16K RAM Model I Level II 16K RAM one disk drive system 

...- 9 

SO N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

PLEASE SEND ME: 

0 REMASS EM- 1 (TRS-80 MODE L I C ASS ETTE ) 


0 REMASSEM -1 CTRS-80 MODE L I D ISKETTE I _ 


D REMASSEM -1 (T RS-80 MODEL Il l C ASSETTE). _ 


O RE M ASSEM -1 (TRS-80MODEL I ll D ISKETT E) 


0 RE MDI SK- 1 (TRS-80 MODE L I D ISKETT E) 


0 RE M DISK- 1 (TRS-80 MODEL Ill DI SKETTE ) ._ 


CREDIT C ARO NU MBER ... 


SIGN ATURE . 


HOUR 
ORDER~24 

LINE 

(914) 425-1535 
- - .. $69 95 NEW TOLL-FREE 
... $ 74 95 ORDER LINE 

- _$74 95 
(OUTSIDE OF N .V STATE)

. $79 95 

- . $29 95 (800) 431-2818 
. $34 95 

_EXP DATE . . 

NAME . 

. . ...... .. CI TY . STATE .... .. .... .. .. . ZIP ........ . . . . . . 
ADDRESS 
···ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE••• 
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OP.eratiott.§.
Prgp.£!- ­

~-----

ARE YOU SURE? 
ROM : checksum test s99.ts RAM : lour separate tests includ ing every address and d.tta value. 

VIDEO DISPLAY: character generator, video RAM, and video signal. 
KEYBOARD : every key contact tested. 

LINE PRINTER: characte r test. 
CASSETTE RECORDER: read/ write/verify data. 
RS-232-C INTERFACE: connector fa ult, data transmission, fr aming, data loop, baud rate gener.ttor. 

DISK DRIVES: d isk controller, drive select and restore, track seek and verily data, read/ write/ verify all tracks .tnd 
sectors with or without erasing, sec tor formatting, disk drive timer, disk head cleaner. 

- Individual tests of each device with operator monitoring and intervention. 

- Continuous sysem tests run continu.tlly for hours testing e•ch component, with diagnostic re ports optionally written on line printer. 

- One program adapts to any system configur.ttion and hardwue. 

- Complete instructions and documentation. 


MON·~ and MON-4 
The TRS-80 Monitor Pro!flams #J and #4 .tre powerful utility programs 

enabling you to interact directly with the TRS-80 in Machine La nguage. 
They are as useful for beginners .ts for advanced programmers. 

• BEGINNERS can learn lo interact directly with the computer in 
M.tchine Language. 

• 40-PACE MANUAL provided with e•ch program. 
• SIMPLE commands, easy lo use. 

The fe;itures Of The Monitor Progr;ims Enable You To The Following ..•.. 
• DISPLAY memory in different ways. 
• DISASSEMBLE memory lo see Machine Language commands. 
• MOVE and COMPARE memory areas. 
• SEARCH through memory to find specific ulues. 
• MODIFY memory in vuious ways. 
• RELOCATE object programs. 
• PRINT output on video displily or line printer. 
• READ ilnd WRITE object lilpes in SYSTEM formal. 
• UNLOAD progr;ims using low RAM on disk. 
• SAVE ;1nd READ disk files (MON-4 Only). 
• INPUT and OUTPUT of disk sectors (MON­ 4 Only). 
• SEND ilnd RECEIVE d'llil over RS-232-C Interface (MON-4 Only). 
e Create SYMBOLIC T'lpes (MON-3) or Files (MON-4) of Disassem­

bled output for Editor/ Assembler progr;im. 
NON·J (For Cauette Sy1tem1) SJ9.95 

NON·4 (For Dl1k Sy1tem1) $49.95 

MAIUNGUST 
Maintains m•iling lists of over 1000 names. Commands allow adding, 

changing, deleting, and finding names. Sorting is done by machine lan­
guage accordin11 to the information in any field (i.e ., name, address, zip 
code). Labels prmted in 1, 2, or 3 columns, 1n master li<t on one line, or on 
video display. 

Diak Vel'llon Only St19.ff 

HOME BUDGET 
Combines the mainten.tnce of your checkbook with .tnalysis of your 

income, expenses, and monthly bills. Handles data including bill.s, in­
cluding bills, income, deposits, checks and debits to your checking ac­
count, and cash e•penses. Computes checkbook balance, list of unpaid 
bills, monthly and year-lo-date summaries of income and e•penses show­
in!I income tu deductions. All output printed on video display or line 
prmte r at user's option. Complete instructions for customizing lo suit 
your own budget. 

Diak Vel'llon Only S49·ff 

SMALL BUSINESS ACCOUNTING 
Based on Dome Bookkeeping Record #612, lhis program keeps track of 

income, expenditures, and payroll for a small business of up lo 16 employ­
ees. Income and expenditures can be entered on a daily, weekly, or 
monthly basis, and the program computes monthly, through last month, 
and year-to-date summaries. Payroll section keeps record of individual 
employees and their paychecks with up to six categories of payroll de­
ductions. Employee payroll record and year-to-date payroll totals can be 
computed. Manual contains complete instructions for customizing to suit 
your business. 

Dbk Ver1I­ 549.95 
Ca11ette Ver11­ •:19.ff 

(Cassette Version does not contain payroll) 

SMART TERMINAL 
Enables your TRS-80 lo be used as a remote terminal to a lime sharing 

computer system. Supports upper/ lower case ilnd full range of control 
keys, including control key mapping into· any ASCII ch.racier. Autom'llic 
transmission of files between TRS-80 and host computer. Files can be read 
from or written lo cassette tape or disk. Incoming diila can be printed on 
line printer or stored in memory for subsequent save to cassette or d isk. 
Disk and tilpe files are fully comp;itible with the ELECTRIC PENCIL pro­
ii:r;im. B;iud rille ;md RS-232-C sense switches can be reset without open­
ing hpilnsion Interface. Requires RS-232-C interface ;ind modem. 

Cusette or D11k Ver1lon St19.95 

FASTSORT 
A series of machine-l;inguage subroutines (for 16K, 32K .tnd 48K Sys­

tems) to sort data from BASIC programs. Data may be alfhabetic (string) 
or numeric (integer only). Works equally well with Leve II or Disk Basic. 
Complete instructions and examples provided for interfacing with your 
BASIC progr;11ms. 

Cusette or D11k Version ff.95 

v 9 HOUR 

50 N . PASCACK ROAD 24 ORDER?-GVA;;=VOA~ 
NEW TOLL-FREE 

ORDER LINE 

LINE 

(914) 425-1535 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

•All orders processed withi n 24 Hours 
• 30-Day money back guarantee 
•Add $3.00 to r shi pping in UPS Areas 
•Add $4 .00 for C.0 .D . or NON-U PS Areas 

• Add $5.00 to Canada o r Mexico 
•Add exact postage to all other cou ntries 
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EDUCATION 

(	~ ) 
LOAD80 

When a TRS-80 is your assistant, 

everyone gets out of the physics lab on time. 


student can type his measure· degree Celsius. In order to 
ments as well as the results of determine the·specific heat of a 
his calculations Into the com­ metal specimen, it is heated \n 
puter. The TRS-80 can quickly boiling water and then placed 
tell him if his measurements are into cold water in an Insulated 
reasonable and his calculations (calorimeter) container. By 
correct. measuring the change in the 

An example of an experiment temperature of the cold water, 
well suited to this purpose is the specific heat of the metal 
the determination of the can be calculated. 
specif ic heat of metals . In Table 1, notice that steps 
Specific heat is defined as the one through seven consist of 
number of calories required to the measurements students 
raise the temperature of one make. Steps eight to 16 break 
gram of a substance by one down the calculation of 

specific heat to a step-by-step 
process. Therefore, if the 
students have made mathEvaluation: 
mistakes, they can easily find 

Your Answers are very close to mine. them by comparing the ir 
(Your results di ffer from mine by 2%) 
Your math must be correct! results with the computer's 

answers. 
Your experimental error Is not too bad. After my students complete (Your uperlmental error was 8%) 

However, you can be more precise In your their calculations, they take 

measurements. 
 their data sheet to the TRS-80 

and let the computer evaluate 
their results. The Program 

Fig. 1. Computer's Evaluation of Listing requires no previous 
Laboratory Results. knowledge of the TRS.80. The 

Press 'Enter' to start another trial. 

Calcu lations: 
6. Mass of Water 	 300 Gram• 
9 . Temperature Change of Calorimeter and Water 10Celslus Deg. 

10. Calories Gained by the Water 	 3000 Calories 
11 . Calories Gained by the Calorimeter 220 Calories 
12. Total Calories Gained 	 3220 Calories 
13. Temperature Change of Metal 	 70 Calories 
14. Specific Heat of Metal (Exp.) 	 .092 Cal/GC 
15. Specific Heat of Metal (Acc.) 	 .1 Ca l/GC 
16. Percent Error 8% 
Note: Your Calculated Value for Specific Heat Was .09 CAUGC 
Type 'Enter' for an Evaluation 

Table 2. Computer Calculations 

Specific Heat 

John Fetchko the accepted value, does that 
505 Ninth St. mean he has made an error In 
Windber, PA 15963 his calculations or does It 

reflect poor measuring tech· 
nique? The best way to tell is to 

In most high school physics look at all the measurements, 
and chem istry courses , see If they seem reasonable, 

laboratory investigations are and then check the student's 
done to test scientific prin ­ math. When you multiply this 
ciples learned in the class­ by 25 students you can readily 
room. Often the purpose of the see the time science teachers 
study may be to experimentally spend helping students deter­
measure quantities with known mine their sources of error. 
values (i.e., acceleration due to As a high school physics 
gravity, the charge of an elec­ teacher, I have found that the 
tron, etc.). TRS-80 is an excellent device to 

When a student gets an help with this problem. After 
answer unreasonably far from completing an experiment, a 

Name________ _Specific Heat of Metals 
Metal used._______ 

Measurements: 
1. Mass or metal 
2. Mass of calorimeter 
3. Mass or calor imeter and water 
4 . Speci fic heat of calorimeter 
5. Temperature of metal, Initia l 
6. Temperature of calorimeter and 


water, lnillal 

7_ Temperature of calorimeter, water, 

and metal, final 

Calculations: 
8. Mass of water 
9. Temperature change of calorimeter 


and water 

10. Calories gained by water 
11. Calories gained by calorimeter 
12. Total calories gained = calories lost 


by metal 

13. Temperature change or metal 
14. Specific heat of metal , experimental 
15. Accepted value 	for specific heat of 


metal 

18. Percent error 

Table 1. Data Sheet tor Specific Heat Laboratory Experiment. 
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program starts over after each 
trial so it Is ready as each slu· 
dent finishes his math. 

But the program does more 
than take the student's mea­
surements and tell him what 
the , answers should be (see 
Table 2). It evaluates the ac­
cw;ai;:.y o\ \he student's math by 
compar i ng the student ' s 

answers with the computed 
ones. It also evaluates the stu­
dent 's laboratory technique by 
comparing his resu lts with the 
accepted ones (see Fig. 1). 

Teachers can use this pro­
gram in its present form or can 
customize it by adding addl· 
t ional checks. For example, if 
he knows that all his calori­

meters weigh with in two per­
cent of 100 grams, he can add: 

191 IF ABS (MC· 100)1MC<.02 THEN 
200 
192 PRINT'"YOUR VALUE FOR THE 
MASS OF THE CALORIMETER IS 
NOT REASONABLE." 
193 PRINT" YOU BETIER GO BACK 
ANO CHECK IT BEFORE PRO· 
GEEDING." 
194 GOTO 140 

Add it ional checks can be 
made for any of the other 
measurements the instructor 
believes should fall within a 
defi nite range. • 

John Fetchko teaches 
physics at the Greater Johns­
town Vocational-Techn ica l 
School in Johnstown, PA . 

Program Listing 

.1.81t -....!..$ 

llB PR1NT~H6, "THE PURPOSE OF THIS PROGAAll IS TO CALCULATE THE" 

l :1 ~RINT@ 4 59, "SPEC! FI C HEAT OF METALS FROll YOUR L/\l.IOAATORY DATii 

131 FOR l•l TO 109: NEXT! 'Til\E DELAY 
u e cLS 
151 PRHrI" " TYPE IN YOUR EXPERillENT/\L VALUES FOR THE FOLLOWING lTE 
KS:" 
161 PRINT 
17& INPUT"l. WHAT IS THE 11/\SS Of YOUR llETAL (IN GAAl\S) -,1111 
189 IP 1111 <• 9 THEN 179 
199 INPUT"2 . WHAT IS YOUR CALORIMETER'S M/\SS (IN GAAMS)";MC 
2H PRINT"J. WHAT IS YOUR TOTAL M/\SS FOR THE CALORil\ETER AND" 
218 INPUT" Tllf. WATER (IN GR/\llS) 0 : II 
221 If M>•llC THEN 251 
239 PRINT"YOUR CALORIMETER ' S 11/\SS IS GREATER THAN THE TOTAL MASS 

249 GOT019 B 

251 !NPUT"4. WHAT IS THE SPECIFIC HEAT OP YOUR CALORIMETER":SC 

261 PRINT " 5 . WHAT IS TllE !NITillL TEl\PER/\TURE Of YOUR l\ETAL" 

2711 INPUT " (IN DEG . Cf!LSIUS) "; TM 

2811 PR1NT " 6 . WHAT IS THr; INITIAL TEHPEAATURE Of THE CALORIMETr;R" 


299 INPUT" AND WATER (IN DEG . CELSIUS) " ;TW 

JU PRINT"7 . WHAT IS 1'HE FlNl\L TEHPEltATURE OP METAL, WATER, AND" 


319 INPUT" CALORillETER I IN DEG . CELSIUS)" 1Tf 

321 IF TF<•TW THEN 350 

339 IF TF>•TI! THEN 380 

340 GOTO 400 
358 PRINT"FINAL TEMPERl\TllRE OP WATER IS ALWAYS GREATER THAN TllE " 

360 PR!NT"INITIAL Tf:l\PERATUREI" 
370 GOT0280 
388 PRJNT"FINAL TEHPEAATURE IS ALWAYS LESS THAN THE Mf!TAL'S TEHP 
. 11• 
HB COT0268 
ue PRINT"WHf.T IS YOUR CALCULATED VALUE FOR THE SPECIFIC HEAT OF 

410 INPUT"YOUR METAL (fROll STEP H IN YOUR LAB) " ;CV 
428 INPUT"ACUPTED VALUE FOR SPECIFIC HEAT OF HETAL" ;/\V 
430 CLS 
440 LET HW•H-MC 
4 59 PRINT"CALCUL/\TIONS: • 
460 PRINT" 8 . MASS or WATER " ;TAB ( 46) ;MW: "GAAHS" 
479 TC•Tf·TW 
480 PRINT" 9 . TE>IPEAATUR& Cl\ANCE OF CALORIMETER AND" 
49D PRINT " WATER";TAB(46) : TC:"CELSIUS DEG." 
518 CW•MW* TC 
510 PRINT"ll . CALORIES GAINED BY THE WATER";TAB(46J ; CW; "CALORI ES 

5 29 CC•HC 0 SC " TC 
531 PRINT"ll . CALORIES Gl\INr;D BY CALORH<ETER":TA!.1(46) : CC; " CALORI 
es• 
540 CG•CW+CC 

ss e PRINT"l2 . TOTAL CALORIES GA!NED":TAB(46);CC ; " CALORIES " 

560 llT•TM-TF 

579 PRnn•1J . TD'IPERJ\TUR.E CHANCE OP METAL"rTAB ( 46) ;MT; . CALORIES" 


580 CH•CG/(MH'llT) 
590 PR!NT"l4. SPECIf IC HEAT OP METAL (EXP . I " ;Tiii.i( 4 6) ;CM: " CAL/CC" 
601 PRINT"l5, SPECIFIC HEAT OP llETAL ( ACC . ) " ; TAI.I( 4 6) ;AV ; " CAL/ GC " 
610 LET PE•ABS( (CH-AV) '181/ AV) 
629 PRINT"l6. PERCEN":' ERROR " ;TAB(46) ;PE ;" '" 
639 PRINT"NOTE, YOUR CALCULATED Vl\LUE FOR SPECIFIC HEAT WAS" 
649 PRINTTAB(7J1CV;"CAL/GC " 
659 PRINT 
669 PRINT.TYPE 1 ENTE~t FOR AN EVALUATION"i 
670 LET AS•INKEYS 
680 If AS•"" THEN670 
690 CLS 
710 PRINT"EVALUllTION: 0 

710 PRINT 
721 LET llE • l\l.IS ( (CH-CV) '101/ AV) 
739 IP HE<l9 THEN 780 
749 PRINT"YOUll CALC ULATIONS ARE MUCH DIFFERENT THAN HINE " 
750 GOSUB1970 
76 9 PR!NT"YOU BETTER CHECK YOUR MATH I" 
770 GOT0869 
789 IF ME<5 T HEN 830 

791 PRINT"YOUR ANSWERS ARE FAIRLY CLOSE TO KINE" 

890 GOSUBU79 

810 PRJNT"BE HORE CAREFUL IN ROUNDING Off YOUR NUMBERS!• 

820 COTO 861 

830 PRINT"YOUR ANSWERS ARE VERY CLOSE TO HINE. " 

849 GOSUB1079 

859 PRINT " YOUR MATH MUST BE CORRECT I. 

860 PRINT 

879 IF PE<29 THEN 928 

880 PRINT " YOUR EXPERIMENTAL ERROR IS VERY HIGH!" 

898 GOSUl.llllB 

910 PRINT " YOU llAY HAVE MADE SO/IE MISTAKES lN YOUR l\EAS UREllENTS . " 

910 GOTOlGDO 

920 IF PE <5 T llLN970 

930 PRINT"YOU R EXPERIMENTAL ERROR IS NOT TOO RAD ,• 

940 COSUl.lllU 

9 50 PR!NT"HOWEVER , YOU C/\ll BE MORE PRECISE IN YOUR HEASUREllENTS . 


960 COTOl 000 

9 7 0 PRINT" YOU R EXPERIMENTAL ERROR I S VERY I.OW!' 

980 GOSUBlll0 

990 PRINT"YOU HUST BE A GOOD SL:ENTISTI ! • 

1000 PRIN"l' 

Ul9 PRINT"PRESS 'ENTER' TO START ANOTHER TRIAL"; 

1020 LET AS=INKEYS 

Je39 If AS•"" TUEN 1828 

1040 GOT0149 

1050 END 

1060 REM CALCULATE \-ERROR AND EXPERIMENTAL ERROR 

1070 PRINT " !YOUR RESULTS DIFFER FRC»I MINE BY ": 

1088 If ME <2 THEN PR! NT "ONl.Y " 

IB9D P~!NT ME;"\ ) " 

llD0 RETURN 

1110 PRINT " (YOUR EXPERIHENT/\L ERROR WAS "; 

11 20 IF PE<S THEN PRINT " ONLY • • 

1139 PRINT PE; 0

\ ) 0 


1149 RETURN 


Features of the FATIGUE FIGHTER ' :~ 
ra 	 REDUCU OPERATOR FATIGUE THEREBY ALI.OWING MORE EFA­


CIENT U8E OF THE COMPUnR. 

INSTAU.8 EASILY WITH PAEUUllE 8ENBmVE ADHESIVE. NO 

llCAEWll, CUPS, OR DAIWNO TO DAMAGE MONJTOR. 

DUIGNED TO MATCH.........,. 8TYUNG FROM THE Ill.ACK AND 

81LVEA -mR lO THE LETTEAINO TYPE FACE. 

MADE OF TOUGH 1/8 INCH THICK ACAYUC 8HEET FOR DURABIL­

ITY, EASE OF CLEANING, AND A QUALITY APPEARANCE. 

FIT8 BOTH THE MODEL I AND THE MODEL II. 

DOES NOT VOID THE COMPUnll WARRANTY. 


Send Name & AddtMI Typed or C•rty Pr1n1ed wllh 
TO ORDER: 	 Chock 0< Money o.- 10< 112.85 Eact.. loclucllng Ship­

ping.. COO'• •"- $2..50 AddlUOn.tl p., Ordr9t & ere Ac­
~od by Moll "' by Colling I0'-3711-2- 1-5 M-F.

TA&-80 IBA TRADEMAAK OF TANOV Floridl AMkllinta Add 4% SaJn TH . 

SOUTHERN INNOVATIVE DESIGN 

1520 NORTHEAST 12TH STREET 

GAINESVILLE, FLORIDA 32601 .,. 3 73 
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UTILITY 

Don't be tied up by that slow printer. 

The Spooler 


Roger B. Gault 
9603 Mountain Quail Road 
Austin, TX 78758 

I love my line Printer IV, but 22 
lines per minute ls slow, and 

pat ience can be costly. So, 
armed with various Radio Shack 
manuals and James Farvour's 
Microsoft Basic Decoded & 
Other Mysteries, I set out to 
write a print spooler. 

A print spooler is a program 
which sends information to the 
printer from a storage area 
while the computer is doing 
something else, like continuing 
with the program which requires 
the printing. I have seen spool­
ers which print from a disk file, 
but that t ies up the disks and I 
want disk access during print­
ing. Consequently, I decided to 
write an "in-memory" spooler. 

The Radio Shack Expansion 
Interface provides the mechan­
ism in the form of the 25 
microsecond Interrupt for ac­
complishing this. Every 25 
microseconds, the Expansion 
Interface sends an interrupt 
signal to the Central Processing 
Unit (CPU). This causes the CPU 

to execute a Restart 38H in­
struction which Is just like a 
subroutine call to ROM address 
38H. This interrupt is used by 
the DOS to update the real-time 
clock. PEEKing around In the 
ROM (or In Farvour's book) will 
show a Jump 4012H stored in 
38H. This is a RAM address 
which contains yet another 
jump to the interrupt handling 
routine. 

At first glance, this seems a 
likely place to break Into the in­
terrupt chain and print a char­
acter. However, the disk drive 
controller also creates Inter­
rupts, so it seems wiser to 
follow the interrupt handling 
routine until it gets to the clock 
update subroutine and break in 
there. 

The clock update subroutine 
address Is stored in RAM at 
405BH. By replacing that 
stored address with the ad­
dress of the spooler output 
subroutine and then jumping to 
the clock output subroutine 
after printing a character, the 
spooler can be Inserted into the 
interrupt handler. This will give 
a character to the printer every 
25 microseconds, or 40 times a 
second. That's pretty slow, but 
at least the system can get on 
with its business while that is 
going on. In the case of the Line 
Printer IV, the print speed Is 
about two-thirds what it is 
normally. 

Program Description 

The spooler Is made up of 

four parts. The first section, 
lines 260-310, establ ishes the 
buffer area and sets the input 
and output pointers. The buffer 
is 1 K long, assembled. This 
length can be changed by 
changing the origin value in line 
260. For example, an origin 
value of F782H would give a 2K 
buffer. INPTR is the input 
pointer and points to the last 
character placed in the buffer. 
OUTPTR is the output pointer 
and points to the last character 
sent to the print driver routine. 
Both pointers are initialized to 
the top of the buffer. 

Section two, lines 370-500, is 
run when the spooler is loaded: 
it initializes the system. First it 
disables the interrupts so an 
interrupt can't occur while the 
interrupt handling chain is be­
ing changed. It then changes 
the top of memory pointer 
stored at 4049H to a number 
which is one less than the ad­
dress of the bottom of the buf­
fer (BTMBUF). Then it gets the 
address of the print driver 
routine which is stored at 
4026H and stores it in line 860 
as the Call address. 

The address of the section 
which receives a character for 
storage in the buffer (RECCHR) 
Is then placed in 4026H; instead 
of going to the printer through 
the print driver routine, a char­
acter to be printed is stored in 
the buffer. The clock update 
routine address stored In 
405BH is then placed in line910 
to tell the spooler where to 

jump after a character is 
printed. The clock update rou­
tine address is replaced at 
405BH with the address of the 
section which sends a char­
acter from the buffer to the 
print driver (OUTCHR). The In­
terrupts are enabled and con­
trol returned to the DOS. 

Section three, lines 550-910, 
is the section which sends a 
character from the buffer to the 
printer. When an interrupt oc­
curs, the interrupt handling 
routine decides what kind of In­
terrupt it is and, If It Is the 25 
microsecond clock interrupt, 
executes a jump to the address 
stored In 405BH. Since that ad· 
dress has been replaced with 
the address of this section by 
the Initialization part of the 
spooler, control is passed to 
line 550. 

The registers are saved and a 
comparison made between the 
two buffer pointers, INPTR and 
OUTPTR. If they are equal, the 
buffer does not contain char­
acters to be printed and the pro· 
gram jumps to RESTOR In line 
870 and from there continues 
back to the clock routine. If 
there is text in the buffer, a 
check Is made to see if the 
printer is ready for a character. 
If it is not, the program jumps to 
RESTO A. 

I Included this test because 
the Line Printer IV will not ac· 
cept characters while it is ex· 
ecutlng a carriage return. Since 
this is half the time while the 
printer is printing, and the 
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CJDUSTMAS SPECLUS 


Books____ 

To help you understand your micro. LTD is offering these 
popular SELF TEACHING GUIDES. We're so sure you'll like 
~books, we're offering a IS day money bade 
guarantee! Shipping Information-2 lbs. each. 

TRS 80 BASIC '"OUTSTANDING .. . " 
(Corrµitronics Monthly News.J Packed with games, 
graphics, and practical applications. this exciting new book 
helps you get maximum enjoyment and use from your 
TRS-80 SS.9S 

MORE TRS-80 BASIC . . . 
this interactive guide explains all TRS-80 Level II BASIC 
statements. commands and features not covered in TRS-80 
BASIC. 'tbu get several different methods to display 
graphics, including "super graphics" and files handling 
techniques. SS.9S 

8080/ZSO ASSEMBLY LANGUAGE. .. 
For both intermediate and advanced programmers. ream 
assembly language by developing a powerful system 
monitor in a step-by-step, top-down approach. Over 100 
pages of programs are included. 'rt>u learn branching. 
rotation, and shifting, one's and tiMJ's complement 
arithmetic. stack operations and use of the CP/M 
operating system for all 1/0. S9.9S 

DATA FILE PROGRAMMING IN BASIC ... 

Data tiles are the key to the successful use of micro­

computers. It uses the most popular variants of BASIC. 

TRS-80 BASIC. and Microsoft BASIC-BO. S9.9S 


FLOWCHARTING... 

A Tool for l.klderstanding Computer Logic SS.9S 


USING CP/M... 
The first complete. detailed. self-paced introduction to 
CP/M -Control Program/Microcomputers. the most 
widely used microcomputer operating system. Packed with 
examples and experience. S8.9S 

BUY I BOOK-list minus S~2BOOKS-minus10% 
3 OR MORE-minus IS% 

SHIPPING 
• domestic-S2.50 (lJIS ground/ 
•over SSO-ship free (UPS ground/ 
• COO-add 52.00 
•P.O. Boxes-include phone fot UPS 
• allow I to 2 Wttks for checks to clear 

DISCOUNT 3% Cash Discount from total (Including shipping 
and handNngJ 
cash, Check, M.O. or COO 

Softwar~---
MASTERGUESS - See Julyad I-lb 
REFLEC-TRS -See Oct. ad Hb 
ELVES CUBE - See Nov. ad Hb 

S6.9S ea/3 for SIS.DO 
Billist - See Julyad I-lb 

Sll.9S cassette/S2J.9S disc 

Hardware.___ 

Remove harmful oxides from your disc dri\ie heads: 

Size Price Weight 

SPECIAL- 3 N HEAD Cleaner Kit 
S\4" S22.9S I-lb 
a· 523. 9S I-lb 

FLIP SORT-holds S0-60 Diskettes 
SW 52!.9S I-lb 

9w S2S.95 Hb 

PLASTIC LIBRARY CASE fOf': 
s· 
a• 

S 2.99 
S 4.99 

Hb 
I-lb 

VERBATIM MD 52S-01. 10. 16 SS/dd I-lb 
S25. 95 for 10/add 52.50 per box for library case 

VERBATIM FD 34-8000 539.95/10 I-lb 
with hub ring and haul box S43. 9S/10 I-lb 

DYSAN, WA.BASH, BASF. SCOTCH 3M. 
MEMOREX AVAILABLE. -CALL 

OKIDATA PRINTERS 
we believe OKIDATA to be the best value for the money. 
The time proven design guarantees 2 MILLION high 
density charaaers from a DISPOSl\BLE PRINT HEADI The 
82A and 83A are 120 CPS FAST, have upper and lower case 
(with decenders), graphics and logic seeking. WE SELL 
MORE OKIDATA THAN ANY OTHER PRINTER! 

microline 80-5377 * (reg. 389/ 

82A-532 * (reg. 549/ 

83A-804 * (reg. 829/ 


*price includes 3% cash discount 
MEMORY CHIPS-Motorola ceramic 161< 200AS 

S14.95/8 THIS MONTH ONLY I-lb 

P.O. Box 1567 'W'heatridge. CO 80034 
CALL COLLECT llANHPM MSTl JOHJ1-4154 
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At last . you can get a microcomputer 
business appl icat ion development system 
that is designed for one purpose 
only . .. fast production of bug-free 
professional-looking custom business 
applications. 

"Thinks" the Way Business Thinks 
Quic-N-Easi is the revolutionary screen­
format-oriented application development 
system that thinks in terms of transactions . 
records and fields. The same way business 
thinks. Ouic-N-Easi expects an application 
to include custom formatted key entry. It 
lets you set up the character , field, and 
record validity checks business wants by 
merely filling in the blanks . It automatically 
signals in real time when errors occur 
and "explains" what is wrong in plain 
English messages you select for each 
custom application. 

Much Faster than BASIC 
Ouic-N-Easi programming is much faster 
than BASIC because the standard busi­
ness applications (key input, file handling, 
and output reporting) are handled via 
pre-programmed parameter driven sub­
routines. To produce finished professional 
looking custom business programs, you 
merely: 

G Draw the business formats directly 

on the CRT in minutes. 


G Fill in the blanks for field attributes, 

validations, tables. etc. 


G Invoke the Ouic-N-Easi interpreter 
to check fields against tables, check 
limits. access data files, and perform 
business calculations, etc. 
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Announcing the quick and easy way 
to write custom business applications 

in hours instead of weeks.
" 

[~ 	Optionally define file and output 
fo rmats right on the screen 

Pays for Itself in a Week 
By eliminating the coding drudgery of 
writing screen , lield , file . and format 
programs in BASIC. programmers are 
free to concentrate on the unique business 
aspects of each custom application. No 
professional programmer can afford to 
develop one more business application 
wrthout Ouic-N-Easi. The savings are so 
signiticant with Quic-N-Easi. it can actually 
pay for itself in only one week . 

Gives You Much More than a 
Screen Builder • •• the Only 
Complete Business Development 
System for Microcomputers 
Quic-N-Easi handles the entire appl ication 
development job from key entry to final 
output. You gel everything you need. 
including detailed documentation to begin 
writing professional programs the first 
day. You get ••• 

G 
A singu larly capable Ouic-N-Easi 

screen builder 

G A comprehensive parameter driven 
Quic-N-Easi content l:'ditor 

A full Qu ic-N-Easi interpreter G language 

G A complete Cuic-N-Easi file 
management system with Index 
Sequential, Random, and 
Sequential File Access Method 

G A complete Quic· N-Easi print format 
handler

G A detailed Quic-N-Easi reference 
manual 

C•-, A Ouic-N-Easi self-teaching guide 

L-=J 	 A Quic-N-Easi quick reference card 

~ 	An interface to other program files 

ORDER NOW-Don't Waste 
One More Day Coding BASIC 
Your time is too valuable to waste hours 
on end writing BASIC code. The first 
week you use Quic-N-Easi, your finished 
business programs will look better, run 
better, and return more dollars to you . 
Don't delay. Order Quick-N-Easi today. 
Phone ... 215 968·0689 

ou1c- n · eas1™ 

STANDARD MICROSYSTEMS INC . ...311 
136 GRANITE HILL COURT, LANGHORNE, PA 19047 

Pricing Information 

• Complete Quic-N-Easi system $395 

• Manual only $60 

• Visa and Mastercard accepted 

• Dealer Inquiries Invited 

Minimum System Requirements 
48K • CP/ M • Z80 • Floppy Disc 

Other Disk Formats • 8" Single Density 
Vector Graphics • Micropolis Model 2 

Customized Versions • TRSBO Mod II 
TASSO Mod Ill , APPLE, OSBORNE, ' 
INTERTEC, VECTOR • ZENITH 

Apple. CP/M, lntertec. Micropolis, anc TASSO are 
tra<lemarl<sol Apple Computer, Digital Aesearch. lntMec 
Data Systems, Mlcropolis Corp., ancl Tandy Corp. 



printer prints a line about every 
three seconds, the system was 
locked up for 1 Vi seconds every 
three seconds. Keyboard Input 
Is nearly Impossible under those 
clrcwwn~Uyaunave a dif­
ferent type of printer you might 
try deleting this test (lines 730­
760). OUTPTR Is moved to the 
next character position if these 

tests lead to a character being 
printed. A check Is made to see 

If that Is the bottom of the buf­
fer, and If It Is, the OUTPTR is 
set to the top of the buffer 
where the next character Is 
stored. The OUTPTR Is then 
stored for use next time and the 
character which ii points to is 
placed in the C register where 
the print driver routine expects 
to find It. A subroutine Call is 
executed to the print driver 
which prints the character and 

rau 
ren 
Fr8l 
Frll 
PPl2 llP'P' 
rr1• 11rr 

rr11 n 
rrn 211u1 
FrlA 21 
,... 11041 
rraz u2u1 
rrn lZDltr
rrH rnx:rr 
rrn 122,41 
PPfA 1ASl41 
rtlD 22DArr 

""' 21urrtrAJ 22SUI 
rr,u n 
rru c1 

rru rs 
PPAJ OS 
PPM CS 
rru 'IS 
rue 2A.12PP 
rPM IDSIUPP 
rru 11 
PPIU BDS2 
PPDllii 1110 

P?H JAtlll 
rPH HPI 
rno Pill 
rrar 21u 
rrc1 u 
PPCJ 2ll2F8 
FP'CS 117 
rFCf EDS2 
rrca l:tn 
rrcA lUlrr 
•r<:D u 
,,CE l1Urr 
!'PDl 4£: 
rPPl CDfU• 
HD!i El 
rro1 c1 
,,.,, bl 

FFO$ Pl 

P'P'Dt Clllll 


rroc rs 
rrno ns 
FFD! !S 

HUI11111t ' •••••••••••••••••••••••••••••••••••••••••••••••••••••SPOOLER/OU>
11121 I ROCCI I. ~ULT 
HUI 1 AUSTIN• TEXAS 
HUI 1 l/U/ 81 
H U I 1 
11111 I T!ltS PROGAAN IHT'!RCUTS TH! OUTPUT 1'0 TBE t.IN'E 
ll l7f 1 PJtUT!Jt AXD STOHS J:T Ill A BOFF!lt. UPOtf !ACH 25."S 
11111 J lMT!ARU(IT tP TBEQ .UE COAAACTEJtS TO H PRINTED AND 1 
HUI I TH! PlUftll IS R&N>1, nlE PJtOGM." S~DS OtlE CHMACTr.R r 
11211 f PRCM 'f'lllP.: BUPF!!:Jt TO THE t.Uft: PJt.UftER DRJV!R.. AtUR 1 
11211 J Tll'E CHAAACTER IS PRlllT!D, CONTROL IS RET\IRNED TO 'n.4.E 1 
11221 1 IllT!RJWPT KAHDLtHC AOU'T'IN!. um , , 
11241 ' ........................................................ ' 
HJSI 1 
HUI ORG lr582M rntu. IS 1'9& aon"CM or THI aurru 
11211 a,,..aur EQU $ ,outM! BOnOR or aurt£a 
11211 01u;; trrua JOIU CUI or PROCRA" 
HUI TOPBUr EllO $-I I D'!fltQt TOP or ICPPU 

H 3H INPTJ. D!rY TOPS.UP J.HT aurrH LOAn POINT£k LOC. 

Ullf OU'l'PTa Dt:l'V TOPIUP 1SST OUTFUT CHM. POUfUR LOC . 

lflll 1 


lllll ' TRIS 8£C'TJOlil ts EXECUTZD OM Pll:OCJtA." LOAD. IT 
IUH 1 lMS1'o\1.l..B TBt SPGOLElt U TB! IN'J'SMUPT HANDt.IllG 
11)$1 1 CHAIN MID SITS KMORY SIU . 
lllH I 

lll'H lNlT DI r DlSAllL2 lM'T£JUtt.1 P'TS POR ~ MOM!MT
..,.. t,I) tlL,B1'11BUP ISH RllJC sue TO PROTEC'T SPOOLIR 
lllH DIC IL 
HUI LI> ( 410H) ,RI.
.... 1. LD IL, ( 412S lt) 1C!'T PRINT DJUVER ADDR. 
11421 1..0 (PJlUfT +IS) ,HL 1&TORI I'r POR CHM. 0017UT 
HUI U> !IL,ll!!CCHR 1PUT IUFPER LOAD ROUTINE ADDltESS 
HUI LO ( 412'lf) ,HL I Ill LIM£ PIUITD DCI 
IU SI t.D IU.,( 4151ff) JG!T Ct.Oa AOUTIJllZ MDU.SS 
11411 t.D (R!STOl+S) ,HL1STORC I'r FOR R.~· !'atlft OUTPUT 
11471 LD HL,OOTCHR rINS!RT Pl.INT ROUTINB INTO 
HUI - LD ( 415110 ,HL r IlrrERJtUPT HANDLING CH A.Ill 
1101 II 1U.STOR.! IMTDRUns 
llSll RBT 1HTURll TO DOS 
llSll 1 
HSU 1 nus S!!CTIOll CETS A CHARACTU PR<* 
llSH r THI lllUPPIR A.MD Pa.tlfl'S IT 
UHi I 
llSSI OUTC'H PUSH Ar 1SAV1 IECISTERS 
HUI PUSll DI 
11 571 PUSH IC 
HSll PUSH Ht. 
HSH LD RL, 'IMPTJI:) 1ClllCI. TO SEE IP MY TUT 
HUI t.O DZ, (OOTPTA} JU IM IUPF!Jt 
H'1t O• A 1CL!AA CAP.RY PLAC 
HUI SllC KL.DI 1 (JMPTl} •(001"TR) l 
llf.lt Jlt t.,JtSSTOR 1Sl:IP PRilll' tr EMPTY 
HUI , 
HUI I TH! FOLLOWING 4 t.I!f!S or COO! All! PO• A LUU!: PRIJrf'fta 
IHH 1 USUIG THE ll)""AL PARALLEL POKT • IP YOU tlAVt A PIU Wl'!I 
1101 J USING '!'Mt llS-112 INTl!:UAC£, J\£PLACZ TRIM Wt'n t 
HUI r Hlll Ill A, (!:AI 1C!T UMT S'fA'!\JS 
1101 1 117'1 MT 6,A. rftST BIT f FOi tllCH 
tl'711 1 HlSI Jl 1 0 RESTOI: rSIIP Pin'"' lP !iOT READY 
..l 11 J II 7'1 HOT US£D 
11121 1 
11'1'JI LD o\, ()7!111} rCIT PltUTllt STATUS 
Hltl rJllASI IT 
117~1 CP Jill 1CHEO: lP PRIMTE.R IS •EADYAJrlD ""' 
ll'TH Ja Ml t ll£1i1'0R J SltP PlllM'T' tr 1'01' 

11711 D!C D'! J Ab.,.tUS"!' .Olll'fb. 

11791 t.D IL,&'!'llHIUP 'ClfEO: B(J'l'1"(IM or 8UPFB'R 

lf'1'H t CLEM CAJllY PLll.C..... "' s·.c.HL,D! 1 (OOTPTJI:) •BDIBUP1 
HUI JR 111,PJt.lffT rGO TO H.nrr IP' llOT AT BOTf'C* 
HUI LO DE, TOPIUP r !'LSI POSITION TO ?'OP 
HUI PRltrr n D!tRL 
llUI LD l001'1"n!.).BL rS"f'Ol£ POtlrl'll 
11151 Lll C. (BL) ,en CHllACTll TO IE PllNTID 
llSH CALL HUii 1llILI. (f)NTAIM ratW'f DUVll ADOl. 
11171 POP J USTOH: l!ClSTIU..... it'ESTOR ML 

l'OP IC 'roa •E'IVRN TO UITUltUn ICIUTtlfl 
lllH POP DE 
llHI l'OP Al 
1n11 JP IHIM 
..,,. 1 
111)1 1TBI S ACT ION PUTS 1'91 tcBXT CllMACTU 
HUI 1TRA.'r THE CALLlMC MlJTJVZ VNl'l'i 
llHI 1PIJMT£l> IN TflB IUPPZ:I 
HUI 1 
HJll 11t1cca1 PUSH Ar rSAVI •E<US'T!lS 
11111 PUSH DI 
IHH PUSll BL 

nor t:os•nrr 11111 LD DI, UNPT'I} JCIT POtftl& 
rru 11 
rru u nr1 
rrn 11 
rru EDS2 
rrn 2HJ 
rnc 1111rr 
rrzr ZAl4rr 
rrr2 111 
rrn sosz 
rrrs UPI 
rtPl II 
,,,. ll 

'"' 2212rr
!'FFC tl 
rrro 01 
FHE rt 
,,,, ct 

"" 

11111 DIC DI Jl'IO'R 1.T TO llEIT POStTS:OM 
11121 
1101 
UHi 
llUI 
lllH 

LD ML,11'111UP 
o• • 
SBC IL,DI 
JR in , rut.oar 
LD DE,TOPIUP 

, 111 u 90nal or aurr1a 
1CLEAI. CAJIRY PLAC 
1 ( Ul"Jt) •B'n.IMJPl 
1 IP WT P.ac:IED 
1&LS£ SIT POUITIR A.T TOP 

11111 ruLOO• LD Ht., IOCJTPtt) 1C1f.Ea IF aurru ts PULL 
11111 Ott A I Ct.UJt CARIY Pl.AO 
11111 
nut 

nc HL,DI 
JI l,PULOOP 

f ( Ulf"l'R) • (OUTPTll) 1 
1tJl1) LOOP Ir IT II 

lllll 
1112' 

t:X D!,IL 
LO (HL) ,C r PUT C8AltAC'TIR UI IUPPIR 
LD (lllPTR),llt. tUPDATI l ltlPTI.) 

llUI tot llt. tlllTOll llCUTIU 
11n1 POP DI 
llUI l'OP Al 
tlllt UT ,UTUa.W 1'0 CALt.S:WC 

llllT JSTU'r AT Ult! 

11n1 

11111 "'"' 
Program Listing 

aauTtft 

returns. The registers are 
restored to their original condi­
tion and a Jump executed to 
the clock update routine. 

Section four, lines 970-1170, 
stores a character to be printed 
In the buffer. First it saves the 
registers and then INPTR is 
moved to the next character 
position. If that Is the bottom of 
the buffer, INPTR Is set to the 
top. Then a check is made to 
see If the buffer Is full . 

If the buffer is full, INPTR wlll 
be equal to OUTPTR. If It ls full, 
the program loops until an In­
terrupt comes along and 
causes a character to be 
printed. II can then store the 
next character. If the spooler 
slows down your printer, you 
would not want to use It to print 
out a long listing or long file. 
Once the buffer is full the 
system acts like a normal 
system with a slower printer. If 
you have the room. you can 
always assemble It with a huge 
buffer; in any case, once the 
character is stored, the new 
value for INPTR Is stored and 
the registers restored . Control 

Is then passed back to the call· 
Ing program. 

Notes 

1 have one Inexplicable prob· 
lem: When running one of my 
programs which accesses long 
disk files, the system kept get­
ting the same physical record 
when the buffer filled up even 
though the physical record vari­
able was changing properly. 
Moving the "GET 1,PR" stale· 
ment to another line In the pro­
gram solved the problem! If 
anyone has an explanation for 
this, please contact me. 

If you have a faster printer, it 
might be possible to rewrite the 
output section so two or more 
passes are made through lines 
550-860. That would output sev· 
era! characters per interrupt. 

If you assemble the program 
at a different memory location, 
be sure to change both origin 
value statements (lines 260 and 
280). 

I have used this spooler with 
both TRSDOS 2.3 and NEWDOS 
80 with equal success. • 

RELIABLE, SIMPLE MEMORY 

EXPANSION YOU CAN AFFORD! 


Shown above is the IH-2. "8K INTERNAL HEHOltY'"and a philliP5 screw· 
driver - everything you need to ADD up to 321< RAH co your TllS-80• Model I 
keybo.lrd unit [for a total of "8K RAH). No soldering or rracecu1ting - just open 
the case, remove your RAH chips, plug the INTERNAL MEMORY (IHI into the 
RAH sockets, plug your chips rock in, connect 4 solderless dips !they work!) and 
close the case (Detailed, illustr,1ted step-by-step instructions show you how ro do 
this). You now have a 48K keybo.lrd unit - and you didn't have to buy an 
expansion interface! If you don't need 48K, a 32K version is available. 

Time and experience have shown that the TRS.80• expansion buss cannot 
reliably drive memory systems. Because the JM does not use the buss, it may be 
used with ANY expansion device for reliable memory operation. Some of our 
customers use an IH INSTEAD OF the RAH ln their expansion interface to 
eliminate El memory problems! 

Because the JM draws most of its power from the 12 volt supply, power supply 
loading Is nOI a problem.Some additional heat is generated, but the TP.S-80• runs 
so hot anyway you probJbly won't notice the increase! 

The INTERNAL MEMORY is completely tested and assembled using only 
the finest materials. You h.lve IS days to return it for a refund if you don't like it, 
and ic is guaranteed for I full year. lnscallatlon is available for a small fee. 

Send a S.A.S.E. for more information. 

'85.SO (w/16K RAHiPRICES - IM-IB (J2K)
IM-:l(18Kl '140.00 (w/321< ltAH) 

Prices include UPS shipping in U.S. 
Utah residents add 5% tax; FOREIGN ORDERS add 15%. 

[• ' .:If~@,~'?' .-401 ~ 
6216 West J70S Soudl Salt Like Ory. UT 8iC20 (SOI) 967-2324 
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GAME 

( ~ ) 
LOAD80 

After dinner on long winter evenings, get pegged. 


Dessert Solitaire 


Program Listing 

S REM •••• *** **** *• *••••••• ••••••••••••••••••:11•••••••••••••••• 
le REii 

15 REii THE GOLF TEE PROBLEM - BY RI CHARD B. DUNCAN 

29 REM LISTING IN ' MA'n!EMATICS TEACUER ' MAGA21NE " ' " 

25 REii *111111 ** 
JANUARY 1979 
3 9 REM 

35 REM ADAPTED FOR THE TRS- 80 • MODIFIED BY RAY RATKE '' ' 

48 RDI * *** • Vl: FOR PRJ NTER DECEMBER 4 , 19 80 • "' **"' 

45 RE'1 •••• ••• •• •• •• ••••••• ••• •• ** ****"' 111 ***• ••• •••••••••••*" "" *1111 


50 CLS : n!NTTl\ll(l 4 ) ' PEG SOLITAIRE ON A TRil\NGULA.R 801\RD':PRINT 

55 PRIN'I" TUIS PROGRAM W/IS WRITT&N TO Hl\V& THE COMPUTER SEEK I\ 

LL SOLU­
68 PR! N'l"TIONS OF THE PEG JUMP Gl\ME KNOWN BY Ml\NY DIFFERENT NAllE 

$ ," :PRINT 

65 PRINT " IN ITS MOST COMMON PORll , THE GAii!< IS PLAYED ON A TR 

Il\NGULAR 

79 PRINT " BOA.RD IN WlllCH 15 HOLES ARE DRILLED . AT THE BEGINN!N 

G OP THE 

1S PRINT"GllME , PEGS ARE PLACeD IN EACH HOLE. AND THE PLAYER HAS 


THE OP­
88 PRllll"TION OF REMOVING l\NY ONE PEG . THE PLAY CONSISTS OF J 
Ol!PING I\ 
ti5 PRJN'l"PEG OVER ANOTHER ADJACENT PEG AND INTO A VACANT HOLE . 

THE PEG 
90 PR!NT'WHICH IS JUMPED OVER IS THEN RF.110VED FROM THE BOARD . J 
UMPS llAY 
95 PRINT ' BE HADE HORIZONTALLY OR DIAGONALLY , EITHER FORWARDS 
OR BACK­
HU! PRtNT • WARDS . ":PRJNT:PRINT•PR&SS ANY J(EY TO CONTINU:E . 
185 zzs~1 NHH : IFZZS•''THEN105ELSECLS: PRINTTAB( 1 4 } "PEG SOLITAIRE 

ON A TR.1ANCULAR BOARo • :PRlNT 
llB PRINT " THE OBJECT OF THE G/\11£ IS TO HAVE ONLY ONE PEG LEF 
T ON THE 
115 PRINT"BOARD AT 1'HE END . 
12B PRINT:PRINT"THE HOLES IN THE BOARD ARE LAID OUT /IND NUl\BER 
ED AS WILL BE 
125 PRINT'SHOWN, SO TH AT THE VARIOUS SOLUTIONS CAN BE tDENTIFIED 
.•:PRJNT:PRl"NT.lN THE FORM. TB& PROGR.A.H WAS ORIGINALLY 'l'lRITrEN, 

IT TOOK THE 

138 PRINT ' COMPUTER ABOUT TWO HOURS TO FIND THE FIRST SOLUTION. 

TO SPEED 

135 PRINT ' UP RESPONSE TIHE, THE PROGRAM WAS SLIGHTLY REVISED. 


IT WILL 

140 PRINT "GENEAATE THOUSANDS Of SOLUTIONS , BUT NOT ALL OP THE 


436 , 699 
145 PRINT"DIFFERENT ONES S"ID TO BE POSSIBLE . CONSIDERING T 
HAT MANY 
15 0 PRINT" PEOPLE AAE HARD PRESSED TO FIND EVEN ONE SOLUTION , 

Tll!S IS 

155 PRINT'QUITE AN ACCOMPLISHMENT POR THE COMPUTER. 

160 PRINTTAB(l9) " PRESS l\NY KEY TO CONTINUE . "; 

165 Z2$•INKEYS: IPZZS• '"THENl 6 SELSECLS 

178 PR! NT : PRI~"TTAB(32) "l " : PRINT@l60 , CHRS ( 131) 

175 PR! NTTAB( 27) '2 ' ;TAB ( 37) ' 3 ° : PRINT@28 3 ,CHRS ( 131) : PRINT@293, CHR

s ( 131) 
180 PRI NTTA8(22) " 4" : TAB(32) ' 5 ' ;TAB(42) "6 ' : PRINT@406 ,CHM(!Jl) : PR 

INT@ 41 6 , CHRS (131) : PRINT @426 , CHRS ( 131) 

I 85 PRINTTAB( 17) • 7.: TAB ( 27) • e· 'TAB( 37) • 9 • 'TAB( 46) •re•: PRINT@S.29 ' 

CHRS ( 131 ) : PRINT@S39 ,CURS (131) : PR1liT@S 4 9 , CHRS (131) : PRIHT@559 ,CHR$ 

(131) 

198 PRINTTAB(l2) ' 11 ' ;TAB(2l) ' 12' ;Tl\B(3I) ' 13 ' ;Tl\B( 41} ' 14 ' ;TAB(51) 

" 15 " : PRINT@652 , CHRS ( 131) : PRINT@6 62 , CHRS<131) : PRINT@672 ,CURS ( 131) 


mr~=~~~E~~~:(~~~~~~R~~~~£~ ·~R~PmT VACANT AT START' ;O 

Program con tlnues 
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Ray Ratke 
3822 N. 75th Street 
Milwaukee, WI 53216 

Aboard game, generally 
called Solitaire in literature 

re lati ng to the game, has been 
popular for 200 years in many 
countries around the world . 

Holes are drilled in a board 
and pegs are inserted into each 
hole. At the beginning of the 
game the player removes one 
peg from a hole of his choice. 
Then, by a succession of jumps 
as In checkers, he tries to re­
duce the number of pegs so 
that, at the end of the game, 
only one remains on the board. 
The holes are arranged in a geo· 
metric pattern to form a square, 
rectangle or other shape. This 
art icle deals with the triangular 
form. 

Jumps can be made when 
two pegs in adjacent rows are 
accompan ied by a vacant hole 
in the next row, all three being in 
a straight line. The end peg 
jumps over the next peg into the 
vacant hole, and the peg which 
was jumped over is removed 
from the board. Jumps can be 
made horizontally or diagonally, 
either forward or backward. 

In an article in The Mathe· 
ma tics Teacher magazine, Janu­
ary 1979, Richard B. Duncan pre­

sented a Basic program to find 
all solutions for each of the fif ­
teen different starting posit ions. 
He determined there is a grand 
total of 438,984 different solu· 
lions. This number, however, In· 
eludes solutions wh ich are not 
fundamentally different from 
each other. For example, by ro­
tat ing the board and suitably re ­
numbering the holes, the same 
sequen~ ot moves will solve 
any of the three starting posi­
tions with hole one, 11, or 15 va· 
cant at the start. 

Duncan's program was writ· 
ten for the DEC-10 computer. 
He found that the computer 
time required to find the first 
solution when hole one is va­
cant at the start was a litt le 
longer than 90 minutes. I 
adapted his program to run on 
the 16K Level II machine. I 
found the time required to f ind 
the first solution somewhat 
longer than Duncan's. 

To speed up execution t ime, I 
modif ied the program so one 
possible sequence of the first 
three moves tor each different 
starting position was made be· 
fore the computer began Its 
search for solutions. This mod· 
ified program ts given in the 
Program Listing. The total com­
puter time to find 30 solutions, 
the first two for each of the 15 
different starting positions, is 
approximately 30 minutes. Nat· 

mailto:PRINT@S.29


urally, some of the solutions are 
lost because of the modifica­
tion, but there are still many 
thousands that can be found if 
you have the patience. 

There ls a total ot 36 legal 
jumps on the board. These are 
arranged in a table in arrays C, 
D, and E. For each jump made, 
the computer must check the 

table to see that the move Is 
valid. Apparently the order of 
the entries In the table makes a 
dramatic difference in the time 
requ ired to find the first solu­
tion. This could be an Important 
observation tor a programmer 
working on an applicat ion less 
trivial than the one of this pro­
gram. • 

Program continued 

290 lfO<lORO>lSTHEN19S 
21 5 PRINT : PIUNT " THE COMPUTER IS NOW SEARCHING FOR SOLUTIONS . 
21 1 DEFINTI , N, R-V,Z 
215 Dll!C(36) , D(36) , E(36) , A( l 5) , B(ll) 
22e fORU•l T036: RE/U>C ( U) : NEXTU 
225 DATAJ , 1, 2,3 , •, 6 , 11,12 , 13 , 7 , 8 , 4 , 4 , 2 , 5 , 6 , 3 , 5, 4 , 6, 7,18,ll , JS,13 
' 14 ,15 '9,18 , 6 ,13, 9, 1 4 , 13 ,8 , 12 
238 PORR•lTQ361R£/U>O(R) •NEXTR 
235 DATA2 , ) ,4 , 6 ' 7 , 1e, 12 , 13 , 14 I 8 , 9, 5, 8 , S, 9 , 9 , S , e, 2 r 3 , 4 , 6, 7, le, 12 r 
13 I }4 I 8 , 9 , 5, 8 , 5 , 9 I 9,5 , 8 
248 FORT•lT036: R£/U>E IT) ' NEXTT 
2• ; DATA4,6 , 1 , i e , 11 , 1s , 13 , 14 , 1s , 9 , 18,6 , 13,9,14 ,13 ,e , i2,1,1 , 2,3, 4 
,6,11 , 12 , 13 , 7 I 8 , 4 , 4 , 2 , S,6 ,3 , 5 
2SD FORS•lTOl5:R£/U>A(S) :NEXTS 
255 DATAl, 1, I , l , l , l, l, I , l , l, L 1, I , I, l 
269 IPO•lOR0•70RO•leORO•l3THENA(l) • D:A( 2) -e:A(3) -e :A( 5) ·0 
265 lF0•20R0•60RQ=llOR0=14THENA(7)•9: A(8)•8:A(ll)=0:A(l2 ) •B 
2711 IF0•30R0•40R(,'- 120RO•l5Tl!EN/\ l 9) • 0: A( U l •t: ,\( 14 l • O: A ( 15) • 8 
275 lF0•5THENA(7 )•8 :A (8J• t :/\(l2) • 9:A (l3! • 9 
28 8 IF0•8THEN1'(2)•8 •/\(3) =0:A(5) • 8: A(6) •O 
285 IF0•9THENA(2} • 0:A (3} =e •A( 4 )•D•A( 5) •8 
290 FORV• l TOll :REIU>B(V) :NEXTV 
295 oATAD ,e,e, e ,e, e ,e, e , e , e , e , e , e 
3e9 N•3 
3 0 5 IFN•l3THEN395 
JU I•l 
315 IFI>36THEN365 
320 IFA(CII))•A(D(l))< I THfN338 
325 !PAIE ( I!l•0THEN34e 
JJI 1-=I+l 
335 GOT0315 
30 A(C(I)) • O:A (D(I) )>9 
345 A(E( I)) •l 
358 N•N+ l 
355 B(NJ • l 
368 GOT0385 
365 IFB(l )> 2BTHEN668 
37 6 1'(C(B(N}}}•l•A(D(B(Nl)} • l 
375 A(~(B(ll)) l •0 
389 l•B(l!J +I 
385 N•N - 1 
398 GO'l'IJJ15 
395 LPRJNT"HOLE l" : O: " LEFT VACAtlT AT START . 
480 IFO•lPRINT' 6- I 4- 6 I- 4 "::LPRINT " 6 - I 4- 6 

l· 4 . , 

Program contmues 

Ptogram continued 

•es 	 !FQ• 2PR I ~~- 7 - ll- 4 ll ·13 •;: LPRfNT • 7 - 13­
11-13 • , 

4le IF0•3PRINT" l0- 13 - 6 15-13 ":: LPRI NT " le- 3 13­
1 5 -13 •. 

41 5 IF0•4PRINT"l3- 4 E> -13 ID- " 1 ' LPRINT"ll- 4 15-13 
le- 8 · , 

428 Ir0•5PRINT " 14- 5 12-14 7- 9 '";: LPIHN'I' • l4- 12-14 
7 - 9 • 

425 IF0=6PRINT"l3- l 1-13 7- 9 " ; : LPRINT"l3- 6 1 1-13 
7- 9 • ' 

438 IPQ•7PRlNT" 2- 7 6- 4 1- ": 'LPRI NT" 2- 7 6- 4 
1- 6 • : 

43 5 IFQ• 8PRI NT "l0- 8 2- 3-10 " : •LPRINT"IB- 2- 9 
3-IP "1 

448 IFQ=9PRIN'I" 7 · 2· 7 3- B •;: LPRI P..'T " 7- 2- 7 
3- 8 : 

445 IFQ• l8PRINT " 3-10 4- 6 I - 4 " 1; t..PRINT • 3-19 4- 6 
I - 4 "1 

450 IFQ=llPRINT"l3-ll 4-13 11- 4 ":<LPRINT " 13-l l 4 - 13 
11- 4 • , 

455 IFQ=l2PRINT"l4-12 6-13 15- 6 • ; tLPRINT " l 4 -12 6-13 
1 5- 6 " : 

460 I FQ• l3PRINT" 4-IJ l - 4 3- " :: LPRINT " 4-13 1- 4 
3- 8 • : 

465 IFO• l4PRINT"l2-H 4-13 11- 4 •; :LPRIN1""12- 14 4- 13 
11- 4 : 

478 IFQ• l 5 PRINT "l3-l5 6-13 15- 6 " ;:LPRINT" lJ - IS 6- 13 
Vi- 6 • , 

475 FORZ =4T0 13 
480 IFB(Z !- l PRINT" 1- 4 ";dFB( ZJ•ILPRINT " I- 4 
485 IFB(Z ) =2PRIN'l'" I- 6 • ;:IFB( Z)=-=2LPRINT " 1- 6 
49~ IFB(Z )•3 PRINT" 2- 7 ";o !FB(Z) •lLPRINT " 2- 7 
<9 5 IFB(Z! • 4PRINT" 3-10 "" !FB(Z) • 4LPR!NT " 3-10 
508 IFB ( Z) =SPRINT" 4-11 ":o IFB(Z)=5LPR!NT" 4- 11 
59 5 IFB(Z) • 6PRINT" 6-1 5 ";olfB(Z) • 6LPRJNT" 6-15 
518 !PB( Z) =7PRINT"ll-ll ":' IFB(Z) =7LPRINT " ll - 13 
51 5 IPB( Z) • BPRINT "l 2-14 ": : IFB ( Z l • 8LPRINT" I 2-l 4 
520 IFB(Z) =9PRINT "l3-l 5 "::I PB( Z) =9LPRI NT " ll-1 5 
525 IFB( Z) =l0PRINT" 7- 9 "::IFB( Z) • l0LPRINT" 7- 9 
538 IFBIZ)>llPRINT" 8-10 ";:!FBI Z) • llLPRINT" 8-10 
535 IFB ( Z) =12PRJNT" 4- 6 '";:lFB(Zl=l2LPR!NT" 4- 6 
540 IFB( Z) •13PR!h'T" 4-13 " :o IFB(Z)=l3LPR!NT" 4- IJ 
SH !FB(Z ) =l4PRINT" 2- 9 " ;<IFB(Z)=l4LPRINT" 2- 9 
550 IFB(Z) • 15PRINT" 5-14 ";'!PB( Z) • ISLPRINT" 5-14 
555 IFB(Z)=l6PRINT" 6-IJ ";:!PB( Z) =16LPR!NT" 6 - 13 
560 !FBI Z) •17PRINT" 3- 8 "; • IFB (Z)=l7LPRINT" 3- 8 
565 IPBIZ! • lBPRINT" 5 -12 "::IFB(Z! • l 8LPRINT" 5-12 
570 IFB( Z) • 19PRINT" 4- l ";:IFB(Z! • l9LPRU'T " 4- l 
575 lfB(Z ) •20PRINT" 6 - I " :'1FB(Z)=20LPR!NT" 6- l 
580 IfB ( Z) • 21PRINT" 7- 2 "::IFB(Z J-11LPRINT " 7· 2 
58 S IFB (Z!-22PRINT"l0- 3 •1:IFB{Z.) • 221..PRINT" l0- ) 
590 IFB (Z) =23PRINT "l l- 4 " :'1 FB(Z)•23LPRINT"ll· 4 
59 5 IFB (Z) =24PR!NT "I S- 6 " ; :J FB(Z )•24LPR!NT"l 5 - 6 
600 IFB (Z) =25PRINT"ll-ll ": ' !FB(ZJ •25LPRINT " 1J -ll 
605 ffB( Z) • 26PRINT"l4·12 ":: l FB ( ZI •26LPRI NT" 14 -12 
619 IFB(Z ) •27PRINT"l5-13 "; : !FB( Z) •27LPRINT " 1 5 -IJ 
615 lfB(Z ) •28PRINT" 9- 7 ";: IFB(Z) •28LPRINT " 9- 7 
620 !fB(Zl•29PRINT"l0- 8 "::IFS ( Z) •29LPRINT"U- 8 
625 IFB(Z) • 39PRINT" 6- 4 " ;: IFB (Z) •3 BLPRINT " 6- 4 
638 IFB( Zl =31PRINT"ll- 4 "; : !PB(Z) •llLPRINT "ll - 4 

635 IPB(Z)•32PRINT" 9- 2 " ;: IFB(Z) • 32LPRI~~ · 9- 2 ": 
648 IFB( Z) •33PRINT" 14- 5 " 1: !FBI Z) • 33LPRINT" 14- 5 .. 
645 IPB(Z)>34PRINT"J3- 6 • ;: I FB(Z) :c] 4LPRIN'l'"l 3 - ti ., 
658 IFB(Z!•35PRINT " 8- 3 " ;:IFB(Z) •35LPRINT " 8- 3 .. 
655 IFB(Z ) •36PR!NT"l 2- 5 ":i Il'B(Z) • 36LPRINT"l2- 5 .' 
668 NEXTZ 
665 SL• SL+l , PRINT" SOLUT ION l " ;SL,LPR!NT" SOLUTION l ": SL 
67e PRIN1':LPRINT 
675 GOT0365 
680 END 

HARDWARE SOFTWARE 
SPEAK The lllnWf QUALITY VOICE STllTll!SIZD. for your •· · QUED'S POOTULL SCOUTillC UPOl.T ... 

Ill, COi.CB: Would J'08 like to fiabb. your ..,..,u,,.. reporu ill 
Yocabular, ia contaf.ned in IOK. lleady to u•e 
HODEL I or III c-puter. The c-plete 297 ..,rd· ·EAZY 

* 
l boar alld then relax? If ..,, - b.a.e tbe ..,_. 

ILUDllAll •Del SOMWAll for OWLY --- $229.95 A <XlMPLET! AllilTSIS OF OPPOllEllTS OP'l"DSE .um DUDS! 
DOllRS by •b.ort, •.Sta.. and loog yardage 

A OOU!L! DDISITT adapter for tb.e HODEL 1 that 1lASll MAUS POmunOll nn.n ros1n011S 
•llov• you to vrite and read tvice a• ...cb. d•ta Z.cb. b analy•ed by -ber of tf•H ucb bole •• na; tbe 

DC· BO OD • disk. Plug• 1ato your !XPAllSIO~ IllTElll'AC! play n•be.r uHd; -• it a qaarterllact. bep, .., Optlo•, • 
and i• coepatible vith •11 e><istf.ng St!CCL! or counter option •erie•. a Villg llact. play, or f•llbact. play. 
DOUBLE DEllSITT 80ft-re and bard-re. $129.95 If a PA•• pla,, it gi•e• cone - c..plete or f.DcOllplete. 

J"LEXIllL! STSTDI - OSI YOUJ. Olllf lllJKllDUC STSTDI* Wov an inezpqsive •ean• to TllA1'SKIT- U:CEIV! SCOUTS RED TO OtrLT IDDTIPT IXlllll, BASii llOIS, TAD Lllll'!,
TRANS data OYer the phone line• VIT1!0UT Eltpanalon POllM.t.TIOR 0 YAllDS CAIRED 011. LOST, ARD BALL 'RAllllLn. 
··DATA Interface, JtS232, or 80ftvare. Dlk!CT CORNECT 

* 
"llO COMP1JTD ll:IPD.IERC! Rl'.CESS.u:t• 

to phone line• and your caa•ette port. $59.95 VOUS EQUALLY V!LL VIT1l PD VU, Lint.I LUCUE, BIC8 SCHOOL, 
COLLEGE, 01 rtOPESSlOllAL FOOTULL TE.UIS. 

!AZT LOADU b a signal cood itioner for your POI TBI ns80 MDD!L l or III. or tbe COIMODOU PET 
MODEL l TAP! SYSTl!M that COUECTS the Yohme hqaire• dbt. drbe pr:l.ater Special - $149.95EAZY 
•eD•itivity probleaa a880C1ated vith tape

LDADEFI loading OD the MODEL 1. • ·AlmlOIS • • 

CAR I! USED EXTEIUIAL or ll!TnRAL 
 Ve al.., offer • •in:laal dtat. operatlag •Y•t• for author• 

$12.50 $24. 95 of prograa• for tbe TllS80 at a ¥ery affor4a~le price.*PROGRESSIVE ELECTRONICS + Add it loaal 90f tvare for the SP!AI: - urr YOIC! STWTilESIZU 
•ur• 643 ! Che•tDUt St. 

9 - 6 Lancaater, Ob.lo, 43130 
 * c-dore Pet 1a a regbttted trad_..t. for c-dore. 


Ml>n - Sat Pbone 614-687-1019 ,,,. 277 
 ** TIS80 1a a regbtered trad-rt. for 'laMy Corp. 
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TUTORIAL 


Learn to live with your pocket computer in calculating harmony. 


Pocket Full of Chips 


David M. Dolan 
Box 632 
South Pasadena, CA 91030 

At the very least, the TRS-80 
Pocket Computer is a com­

puter gadgeteer's dream-come­
true, but the following four pro­
grams should give you an idea 
of the PC's potential. 

A Few Hints Wiii Help 

It doesn't take a mental giant 
to realize that the best way to 
get accustomed to a new piece 
of hardware Is to read the 
manual. But after breaking in 
three different computers my­
self, I can tell you that that usu­
ally Isn't enough. Either be­
cause of a lack of emphasis on 
some points in the manual, or 
outright omission of others, 
you ultimately have to learn the 
hard way, by keying In a few 
programs. Below, I offer the 
fruits of my toll, hoping that it 
saves you a little aggravation. 

First , beware of the PC's 26 
character screen print limita­
tion. You'll need to plan your 
presentation, using only 26 
characters. This gets especial­
ly dicey when numbers run to 
six figures or more; further­
more, you have to account for 
the sign when print ing. That 
means that the number 3457.34 
must be formatted using#####. 
##; using####.## will cause an 
error (some Basics would allow 
this as long as the number Is 
positive). 

Incidentally, you cannot as­
sign a string variable to a par­
ticular format when printing. 
The following line would cause 
an error. 

10 F$ =" l#H#.##" :A = 3457.34:PAINT 
USING FS;A 

The way you get around this is 
to assign the selected format 
first: 

10 USING " #####.##":A = 3457.34:PRINT 
A 

This format will be used on all 

printed variables, until another 
is assigned or until formatting 
Is turned off by issuing USING 
without a format string. 

You can 't turn off a selected 
format by breaking into the pro­
gram and rerunning it. I learned 
that the hard way! 

Maybe you feel limited by 
being able to print only 24 char­
acters; well, If you use a prompt 
string in an Input statement, 
you can print only 23 char­
acters! However, If you precede 
the input variable with a com­

ma, the prompt string will blank 
out when you respond. 

If you use a semi-colon, the 
prompt string remains (as is 
usual in most other Basics). I 
find the comma more useful , 
since you rarely have room for 
both the prompt string and the 
response in 23 characters. 

You cannot manipu late 
strings on the PC, but the 
manual does not mention that. 
Except for the equal sign, there 
are no string relational opera­
tions. Thus, the following state-

Ready
>RUN 
METRIC-AMERICAN CONVERSIONS 
VALUE FOR CONVERSION:? 3472.12 
ABBREVIATED UNIT:? IN 

8819.20 CM 
VALUE FOR CONVERSION:? 478.25 
ABBREVIATED UNIT:? KG 

1054 .36 LB 
VALUE FOR CONVERSION:? 98.6 
ABBREVIATED UNIT:? F 

37.00 c 
METRIC-AMERICAN CONVERSIONS 
VALUE FOR CONVERSION:? 

Sample Run 1. Metric/English Conversion 
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ment causes an error. 

10 IF A$<>" NO" GOTO 30 

Remember that strings are 
limited to a maximum of seven 
characters. St ring concatena­
tion using the plus ( + ) sign is 
not allowed, but you can com­
bine printed strings by separ­
ating them with semicolons: 

10 AS = " CONCATE" :BS ="NATION" 
20 PRINT AS;BS 

Runn ing the above, prints CON­
CATENATION. 

When you print more than 
one variable in a row, all vari­
ables except the first must be 
presented alone. The line 

10 A= 3-4.34:PRINT A · 3; A ·5 

causes an error and must be 
written as follows: 

10A =J.4.3-4:B = A'5:PRINT A•3; B 

When you use a For, the 

10 PAUSE "C OIJVERT 1ETRIC<>ENGLISH " 
20 INPUT "VALUE FOR COUVERSIOH:",A 
30 INPUT "A BBREVIATED ~NIT :", Bf 
40 IFBS: " lN"LETC: 2 . ') 40005 : DS =" Cl1 ": GOT0300 
50 IFS$= "FT" LETC: . 30 460 06; DS =" II "; GOTC3 00 
SS IF B$:"YD"LETC:. 914 40 15 : DS: "M":G OT0300 
60 IF BS: "M I "L ETC:1 . 60943 19:DS: "KM ": COT0 300 
70 IF BS :"IN2"LETC=6.4 S1626:DS :" CH2" :GOT0300 
80 IFB$: "FT2"L ETC =. 09200 34:DS :" K2 ": GOTC300 
85 I FB$:" YD2"LETC: . 8361306 : DS :"H2": GOT0300 
90 I FB$ : "MI2"LE TC:2 . 5899985 : DS :" KM2 " :G OT0300 
100 IFB$:"1N 3"L ETC:16 . 387 156 : DS: "Cl13 ": GOT0 300 
11 0 IFB$ :"FT3 "LETC: . 0283 17 : DS="M 3": GO T0300 
11 5 IFB$:"YD 3" LETC: . 764559:D$:"M 3" :GO T0300 
120 IFB$:"G AL" LETC: 3 .7853 32 :DS: "L":GOT0300 
130 IFB$:"0Z"LETC:28 . 3495?7 : DS ="GH":G OT0300 
140 IFB$ :"LB"L ETC= . 4535924: DS :" KC ": GOT0300 
160 IFB$:"CH"L ETC :2 . 5 4 0005 :DS:"l ~ ": GOT03 1 0 
17 0 IF B$ :"M" LETC: . 9144G18:DS: "Y U": GOT03 10 
180 IFB$:"KH"LETC=1.60 94319 :DS:"Ml": GOT03 10 
190 IFB$:"CH2 "L EiC:6 , 45 1626:D$: " IN 2": GOT03 10 
200 IFB$: "M 2"LETC: . 836 1306 :DS:"Y D2 ": GOT0310 
210 IFB$:"KM2"LETC:2 . 5899985:DS :" H!2 ": GOT0310 
220 IF B$ :" CM3 "LE TC: 16 . 3B7 156 : DS= " IN3 ": GOT03 10 
230 IFB$:"H3"L[TC=.764 559 : DS: "Y D3 ": GOT03 10 
240 IFB$:"L"LETC:3.7 85332 : DS: "GAL ": GOT03 10 
250 IFB$:"GM"LETC:2 8 . 349527:D$: "0Z ": GOT0310 
260 IFB$:"KG"LETC:.4 535924 : D$: "L B":GOT03 10 
265 USING " 8### . D" 
270 IFB$:"F"LETC:(A- 32 )*5/ 9 :P PINT A;E$;":";C;" C":G OT020 
275 IFB$:"C"LETC:(A*9 /5) +32:PRIHT A; ES ;":"; C; "F":GOT020 
280 PRINT" WRONG ABBREVIATIOH!":GOT020 
300 USING" d8l #0 . 0C ":C :A*C 
305 PR1NTA;B$;"=";C; DS :G OT020 
3 10 USI NG" INHOD . DO ":C:A/ C 
320 PRINTA;BS;"=";C; D$ :GOT020 

Program Listing 1. Metric/English Conversion 

number following To is limited 
to a maximum of three digits. 
You can't say 

10 FOR N = 1 TO 1000 

Generally, beware of hang­
ups! Occasionally, for no rea· 
son that I can find, the PC simp­
ly stops. It doesn't respond to 
any keys including on and off. 
The on ly recourse Is to reset the 
computer (Reset is on the back 
of the PC). Doing so destroys 
your program, so, If you own a 
cassette interface, back up 
your program periodically. 

Ready 
>RUH 

The PC is also very slow. The 
following loop takes about 25 
seconds. 

10FOR A =1T0100 
20 NEXT A 

Things move a li t tle faster if 
you use variables, inc luding or 
following W. Thus, substitu ting 
Z for A in the above program 
reduces the running time to 20 
seconds. 

Things deteriorate as you 
add lines between For and 
Next. For example, this pro· 

DEPRECIATION ANALYSIS 
ORIG I NAL COST OF I TEM: ? 5735 
ITEM USEFUL LIFE ( YRS) : ? 5 
VAL . AFTER USEFUL LIFE : ? 500 
(S)LI NE (Y) SDIG (D) DBL:? D 
PRI NT ( O)NE (A )LL YEARS : ? A 
YR 1 DP 2294 BL 3441 
TOTAL DEP : 229 4 
YR 2 DP 1376 . 4 BL 2064 . 6 
TOT AL DEP: 3670 . 4 
YR 3 DP 825 . 84 BL 1238 . 76 
TOTAL DEP: 4496 . 24 
YR 4 DP 495 . 504 BL 743 . 256 
TOTAL DEP : 499 1. 74 
YR 5 DP 243 . 256 BL 500 
TOT AL DE P: 5235 
ORIGINAL COST OF ITEH:? 

Sample Run 2. Depreciation Analysis 

gram takes 35 seconds. 

10 FOR A= 1TO100 
20X=X+1 
30 NEXT A 

Finally, be aware that the 
backspace key does not delete 

characters from the keyboard 
buffer. Used correctly you'll 
f ind that this Is usually an ad­
vantage, but it does mean that 
you must copy over or delete 
any entered characters, i f you 
don't want them. 

10 PAU SE"DEPRECIATIOH ANAL YSIS " 
20 IN PUT"ORIGINAL COST OF ITEH:", C:C:INTC 
30 INPUT"ITEH USEFU L LIFE ( YRS) :",Y :Y:INTY 
40 INPUT"VAL. AFTER USE FUL LI FE: " ,V :V : IN TV 
50 D:O:F:O :T:O : Z:O:B:C : FORI:1TOY:T:T+I : NEXTI 
60 P:(1/Y) *2 :P:INT(P •1 00 +. 5)/100 
70 INPUT"(S)LINE ( Y)SDIG (D ) DBL:" , 0$ 
80 INP UT"PRINT (OJ NE (A)LL YRS:" , A$ 
90 IFA$:"A"LETM:Y : GOT011 0 
100 INPUT"PRINT YEAR :", H:IFM> YGOT0100 
110 FORl:lTOH 
120 GOSUBO$ 
13 0 Z=Z+D:IFA$:"A"GOT0150 
140 IFI<>HGOT0170 
150 PAU SE"YEAR: " ;USING " #l# ": l 
16 0 USING"#IDlll . lf " : PRINT"D P"; D; " BL " ;B 
165 PAUSE"TOTAL DEP :";Z 
170 NEXTI:GO T020 
200 "S":D:(C- V)/Y:D: I NT CD•l 00+. 5)/100
210 B=B-D:IFB- V< . 05LETB: V 
220 RETURN 
300 "Y":R:(Y- I +1)/T:R:INT(R*100+.5) / 100 : D:R*(C- V) 
310 IFB-D<VLE TD:B- V 
320 B:B-D : RETURN 
400 "D":IFF:1GOT0440 
410 IFB<: VLETD:O:B: V:GOT0450 
420 D:B• P: S:(B- V)/( Y-I+ l):IF D< SLETD : S :F:l : GOT0440 
430 IFB - D<VLETD:B- V 
440 B:B-D 
450 RETURN 

Program Listing 2. Depreciation Analysis 
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The Programs 

This Is probably not the first 
time you have seen programs 
about metric/English conver­
sion, depreciation analysis, loan 
payment/interest, and Invest· 
ment calculations, but likely 
each was presented as one arti­
cle. Well, each program here 
provides the same Information 
on the PC. 

I printed the samples from 
duplicate programs running on 
a TRS-80 Model II, since, as of 
this writing, no printers are 
available for the PC. (I have 
tried to make the printouts as 
Identical as possible to what 
you can expect to find on the 
PC.) 

Listing 1, the Metric/English 
Conversion program takes the 
most common English units of 
measure and converts them to 
the metric equivalent and vice­
versa. You are first asked to 
enter the number and then an 
abbreviation for the unit of 
measure. The abbreviations are 
self-explanatory. IN2 and IN3 
refer to square Inches and 
cubic Inches; Ml means miles; 
F Is Fahrenheit; C Is Celsius/ 
Centigrade (Sample Run 1). 

Listing 2, the Depreciation 
Analysis program calculates de· 
preciation figures using the 
straight-line, sum of year's dig-

Ready
>RUN 

10 PAUSE•LOAN PAYMENT/INTEREST"
20 INPUT"AMOUNT OF LOAN:",A,"INTEREST RATE:",R,•NUMBER OF HONTHS:";H 
30 INPUT"CALCULATE PAYMENT (Y/N)",Q$:H:INTH:A:INTA
40 PRINT USING"lllllll•;A;•/•;USING"llll•;H;" HOS/";R;"ln 
50 IFQ$:•N•INPUT"ENTER MONTHLY PAYHENT:",P 
60 R: R/ 1200 
70 IFQ$:•N•GOT0100
80 C:(l+R)AH:P:A•((R•C)/(C-1)) 
90 P:INT(P•l00+.5)/100
100 PRINT"PAY HONTHLY:•;USING"ffflff.ll";P 
110 INPUT•(A)LL (O)NE CN)O HONTHS",0$ 
120 IFQ$:•o•INPUT"WHICH HONTH:•,w 
130 Z:O:T:Z:J:Z:D:Z:S:Z:B:A 
140 FORK:1TOM 
150 l:B•R:I:CI•l00+.5)/100
160 IFK:MLETP:B+l 
170 S:S+P:N:P-I:B=B-N:J:J+I:D:D+N 
180 IFQ$:"N"GOT0230 
190 IFQ$:"A"GOT0210 
200 IFK<>WGOT0230 
210 PRINT"HO.";USING"llff•;K;• BAL.•;USING•fffllfl.ff•;B 
220 PRINT"PR";USING"ffffff,ff•;N;" TD";USING"lllllll.ll•;D 
225 PRINT"INT";USING"ffffff,ff";l;" TD";USING•flllll.ll";J 
230 NEXTK 
240 PRINT"FINAL PAYHENT:";USING"#lllll.lf";P 
250 PRINT•TOTAL PAID:";USING"lllllll,ll•;S 
260 GOT020 

Program Listing 3. Loan Payment/Interest 

its and double declining meth· year (le. Print Year:) (Sample final balloon payment may 
ods. First, enter the item's orig­ Run 2). result. 
inal cost, useful life In years and Listing 3, the Loan Payment/ The amounts produced are 
salvage value. Then choose the Interest program amortizes the month (Mo.), balance 
depreciation figure desired: S = loans by the month. The Sample remammg (Bal.), principal 
straight line, Y = sum of year's Run shows the figures for the reduction (PR), total principal 
digits, D =double declining. first few months of a 36-month reduction to date (TD), Interest 

The depreciation (DP) and $7500 loan. paid (INT) and interest pald to 

balance (BL) amounts, plus ac· The program can calculate date (TD). You can show the 

cumulated total depreciation equal regular payments or you figures for all months (A), one 
may be shown for one year can designate a payment (le. month (0), or no months (N). If 
alone or for each year in se­ Pay Monthly:) In which case a you select the latter, then only 
quence. If you want only one 
year, the program asks which 

LOAN PAYMENT/INT EREST 
AMOUNT OF LOAN? 7500 
INTEREST RATE? 15. 5 
NUMBER OF MONTHS? 36 
CALCULATE PAYMENT (Y/N)? Y 
7500 FOR 36 MONTHS AT 15.5 I 

PAY MONTHLY: 261.84 
(A)LL (O)NE (N)O MONTHS? A 
HO. 1 BAL. 7335.04 
PR 164.96 TD 164.96 
INT 96 .8 8 TD 96.88 
MO. 2 BAL. 7167 ,95 
PR 167.09 TD 332.05 
INT 94.75 TD 191.63 
HO. 3 BAL. 6996.7 
PR 169.25 TD 501.3 
INT 92.59 TD 284.22 
HO. 4 BAL. 6827 .26 
PR 171.44 TD 672.74 
I NT 90.4 TD 374.62 
HO. 5 BAL. 6653.61 
PR 173.65 TD 846. 39 
INT 88.19 TD 462.81 
HO. 6 BAL. 6477.7 2Ac 
Bre ak in 180 
Ready
>L 

Sample Run 3. Loan Payment/Interest 
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Ready 

>RUN 

INVESTMENT CALCULATIONS 


(O)NE DEPOSIT ACCRUEMENT 

(R)EG DEPOSIT ACCRUEHENT 

(D)EPOSIT TO: REQ.AHOUNT 

? R 

REGULAR DEPOSIT AMOUNT:? 50 

INTEREST ~ATE Cl):? 14.5 

NUMBER OF MONTHS:? 36 

NUMBER OF DEPOSITS/YR:? 6 

ORIG.INVEST: $ 900.00 

ACCRUED INT: $ 211.02 

TOTAL VALUE: $ 1111.02 


(O)NE DEPOSIT ACCRUEHENT 

(R)EG DEPOSIT ACCRUEMENT 

CD)EPOSIT TO: REQ .A HOUNT 

? D 

REQUIRED FINAL AMOUNT:? 10000 

INTEREST RATE (I):? 15.37 

NUMBER OF MONTHS:? 240 

NUMBER OF DEPOSITS/YR:? 4 

REG.DEPOSIT: $ 19.79 

ORIG.INVEST: $ 1583.20 

ACCRUED INT: $ 6416.60 

TOTAL VALUE: $ 10000.00 


(O)NE DEPOSIT ACCRUEMENT 

(R}EG DEPOS I T ACCRUEMENT 

(D)EPOSIT TO: REQ,AMOUNT 


· ? 

Sample Run 4. Investment Calculations 

http:10000.00


MANAGER 

. '. 

ONEY 


By Andrew P. Bartorillo 

A complete management tool for the home budget, this useful program helps keep track of your in­
come and expenditures and provides an easy method of budget allocation. 

MONEY MANAGER answers the question, "Where does it all go?" by categorizing the outgo of your 
money in accounts that you design according to your needs. It provides a means of keeping complete 
and accurate records, including an itemization of your tax-deductible expenditures-you can imagine 
the time savings at tax time alone! 

You can store information on up to 100 checkbook entries per month (250 with 48K), specify any 
automatic withdrawals (such as automatic mortgage payments), keep a separate list of tax­
deductibles, and record expenses by category. Checks payable to charge card companies and other 
lump payments may even be broken up to be placed into the proper individual categories. If you have 
a lineprinter, MONEY MANAGER will provide formatted printouts by category and time period. 

MONEY MANAGER requires a TRS-80• model I or Ill with a minimum of 32K and one disk drive. Order 
this time and money saver now for only $39.95. 

ACORN PROGRAMS ARE AVAILABLE AT FINE COMPUTER STORES EVERYWHERE 

More features, thrills, and sound ony and you are the economic EVEREST EXPLORER lets you than even our famous PINBALL. manager. A remarkable simulation, challel'lge the world's highest With ASTROBALL in your TRS-80'LOST COLONY arms you with mourtain without ever leaving model I or Ill the arrow keysmaps and charts as tools for home. You make all the decisions become flipper buttons, the screen resource management. You assign in this logistical simulation. becomes the play board, and you human and robotic labor, explore 
You select the manpower, food, become the "Pinball Wizard!" new land, and set production 
fuel, shelter and oxygen you need. quotas. At the same time you must 
Then manipulate your resources to A flying saucer and moving space­determine equitable pay scales and 
outwit the elements and terrain, ships add to the fun. Knocking out taxes. 
establishing ever higher encamp­ fi ve meteors earns -you an extra 

Communicate through your model I ments. Will you reach Everest's ball , while black holes swallow the 
or Ill using full sentences or short 29,028 foot summit-and return to ball in play. ASTROBALL's five skill 
commands. A challeng ing game, it tell about it? Just $19.95 for model I levels will have all your family and 
might give you insight into real life or Ill. Order on 16K tape, or the 32K friends lining up for the pinball ac­
management as well. Available on disk version which includes a "save tion. Available on 16K tape or disk 
16K tape or 32K disk for only $19.95 game " feature and other for just $19.95 each. 
each. enhancements. 

"Trademark of Tandy Corp . 

...- 34 (202) 544·4259 ALL ACORN ENTERTAINMENT 

SOFTWARE SUPPLIED FOR 


TRS-80* MODELS I & Ill
Acorn MAIL ORDERS: Include $2.00 shipping & handling 
Software Products, Inc. (D.C. residents add 6% sales tax). 

CHARGE CARD CUSTOMERS: Call (202) 544-4259 
634 North Carolina Avenue, S.E.. Washington. D.C. 20003 for fastest service. 

LOST COLONY 

By David Feitelberg 
It's the world's first deep space col· 

ASTROBALL 

By John Allen 

..- See Lisi o/ Adverllsers on page 418 80 Microcomputing, December 1981 • 233 



the f inal payment and total 
amount paid wlll be printed. 
The PC may not be very prac­
tical for a long loan, because of 
its slow calcu lating time (Sam­
ple Run 3). 

List ing 4, the Investment Cal­
culat ions program cal culates 
the results of simp le invest­
ments such as bank deposits. 
Sample Run 4 shows examples 
of two of the three select ions 
possible. 

The three choices, one depos· 
It accruement, regu lar deposit 
accruement and deposit neces· 
sary to produce a requi red 
amount are presented in print 
statements in li nes 20 to 40. As 
with other print statement s on 
the PC, you must press enter to 
con ti nue af ter each l ine Is 
displayed. 

Once you are famil iar with 
the choices you may want to 
change the Print in lines 20 to 
40 to Pause, so that the choices 
are displayed brief ly before the 
in put statement. 

One Deposit Accruement (0) 
calcu lates the original invest­
ment, accrued interest and 

total value tor a one-time de· 
posit. You will have to enter the 
number of compounding per· 
iods per year. 

"Reg. Deposit Accruement" (R) 
determines the results of mak-

Ing regular deposits a selected 
number of times per year over a 
given number of months. 

" Deposi t To = Req. Amount" 
finds the amount you must de· 
posit a selected number of 

times per year to reach a de· 
sired total after a certain num· 
ber of months. An example 
might be a col lege fund that 
must reach $10,000 by a child's 
20th birthday (Sample Run 4). • 

10 PAUSE"INVESTMENT CALCULATIO NS": USING " lt##O## . HI " 
20 PRINT"(O)NE DEPOSIT ACC RUE HENT" 
30 PRINT"(R)EG DEPOSIT ACCRUEHE NT" 
40 PRI NT"(D)EPOSIT TO: REQ . AHOUNT" 
50 I NPUTQ$:IFQ$: "T"GOT020 
60 GOSUBQ$:GOT020 
100 "0" : 1NPUT "SINGLE DEPOS/INVEST :" , A: GOSUB400 
11 0 INPUT"COHPOUND I NG PER I ODS/ YR : ", F 
120 T: A*(l +(R/ 100/F) )" (F *M/ 12):GOSUB450:I :T- A 
130 GOSUB500:RETUR N 
200 "R":INPUT"REGULAR DE POS I T AHOU NT : " ,A : GOSUB400 
210 INPUT"NUMBER OF DEPOSITS/YR :" ,F 
220 T:A 1 (( 1+(R/ 100/F)) . (F *H/12) -1 )/(R/1 00/ F):GOSUB450 : A:A *(H/ 12l *F: I:T- A 
230 GOSUB500:RETURN 
300 "D":INPUT"REQUIRED FINAL AMOUNT:" , D:GOSUB400 
310 INPUT"NUHBER OF DEPOSITS/YR : " , F 
320 T:D*( R/100/F)/( ( 1+ ( R/100/F)) "(F*H/12) - 1) :GOSUB450 
330 A:T 1 (K/12) *F:l:D-A 
340 PRINT"REG.DEPOSI T: $";T:T:D 
350 GOSUB500:RETURN 
400 INPUT"INTEREST RATE ($):";R 
410 INPUT"NUHBER OF HONTHS :" ;H 
420 RETURN 
450 T:INT(T *100+ . 5)/100:RETURN 
500 PRINT"ORIG . INVEST: $";A 
5 10 PRINT"ACCRUED INT: $";1 
520 PRINT"TOTAL VALUE: $";T 
530 RETURN 

Program Listing 4. Investment Calculations 

re ~ 

#12'' 

P•ice s~g•s 


Disk Model I &Ill 

ealers Inquiries Invited 

:.1457 Forum BO 702·5&2·5&09 
Fantastic Software .- m 

· 5110 Polaris 15 ~-
'-"'!! • Las Vegas, Nevada 11102· - .,, 

234 • 80 Mlcrocomputing, December 1981 

http:CALCULATIONS":USING"lt##O##.HI


1-------- -~------~ 

I COLLEGE BOARD SAT PREPARATION SERIES ~:~:ags~'::rL!ru. I 

CP/M, PDP-11 
Each program confronts the user with a virtua lly limit less series of questions and answers. Each is based on past exams and presents I 

material of the same level of difficulty and in the same form used in the S.A.T. Scoring is provided in accordance with the formula usedI
1 Educator Edition set includes 25 programs covering Vocabulary, Word Relationships, Reading Com- 1~~A~;~:e:~~:.~~5~.M.S.Q.T. ­

prehension, Sentence Completion, and Mathematics. Price $229.95 

Independent Tests of S.A. T. series performance show a mean total increase of 70 points in students' scores. 

G. R. E. Series - Educator Edition includes. 28 programs covering Vocabulary. Word Relationships, Reading Comprehension, 

1 ' 
1 

~o~~o;~;~M~h~;·~;:~";;·~;~~;;~N SERIES p,;" $2B9.'5 I 
I 

This comprehensive set of programs consists of simulated exam modules. a thorough diagnostic package. and a complete set of 
instructional programs. It is designed to teach concepts and operations, provide drill and practice and assess achievement levels 

II 
through pre and post testing . The Competency Exam Preparation Series provides a structured . sequential , curriculum encompassing 

I 
mathematical, reading and writi ng instruction . 


Thi s program is designed for individual student use or use in a classroom setting . Programs provide optional printer capability covering 
 I 
I 

work heel generation and performance monitoring. C.E.P.S. are available in three software formats. 


National Proficiency Series . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... · · · $1 .299 .00 
 I 
N.Y.S. Regents Competency Test. Preparat ion Series ... .. .... . .. . . . .... . . . ... . . . ....... . .. $1 ,299.00 


I 

California Proficiency Assessment Test, Preparat ion Series . . . . . . . . ...... . .......... .. . · · $1 ,299.00 
 I 

If desired separate Mathematics and Verbal packages are available for $799.00 ea. A Spanish language version of the Mathematics 

Instruct ion Package is available at no extra cha rge. 

IINQUIRE FOR UNIOUE M.l.T. APPLE™ 

LOGO APPLICATIONS SOFTWARE 


Time Traveler 

I 

The best of the adventure games. Contronts 

the player with complex decision situations 

and the demand for real time action . Using
I' the Time Machine. players face a challenging 
series of historical environments . To succeed 
you must build alliances and struggle with the 
ruling power. Each game is unique . 

$24.95I Odyssey In Time

I This spectacular adventure game adds a new 

I 
dimension of excitement and complexity to 

Time Traveler. 

Odyssey In Time includes all the challenges 


II 
of Time Traveler plus 10 additional eras . 
Each game is different and may be in terrupted 
and saved at any point for later play . 

$39.95 

I Sword of Zedek 

I 
Fight to overthrow Ra . The Master of Evil. 
Treachery, deceit and witchcraft must be faced 
in your struggles as you encounter wolves . 

I 
dwarves. elves . dragons . etc . Each of the 
twelve treasures will enhance your power by 
making you invisible , invulnerable . etc . Each 

I 
game is unique in this spectacular and com­
plex world of tantasy. 

$24.95 

a MICRO~VTSCHa 
Micro-Deutsch set includes 24 grammar les ­

sons, covering all material of an introductory 
 I 
German course . Four test units also included . 

Grammar lessons use substitution transformation 
 I 
drills , item ordering, translations and verb drill s. 

Drill vocabulary based on frequency lists. Su it-
 I 
able for use with any high school or college text­

book. Extensively field tested at SUNY Stony 
 I 
Brook . Avai lable for Apple II and PETICBM . (PET version 

includes a special foreign language character chip.) .blso 

available soon : MICRO ·FRANCAIS . MICRO-ESPANOL. 
 I 
MICRO· IVRIT . MICRO-YIDDISH. MICRO-CHINESE . MICRO· 

JAPANESE $179.95 


*NEW* I* Pythagoras and The Dragon * 
Mathematics in a fantasy game context. Based I 
on The Sword of Zedek, Pythagoras and The 

Dragon introduces Pythagoras as a mentor to 
 I 
the player . When called on for aid, Pythagoras 

poses math questions , and depending on the 
 I 
speed and accuracy of the player response , con ­

fers secret information . With Pythagoras as an 
 I 
ally, the quest to overthrow Ra , The Master of 

Evil , assumes a new dimension of complexity . 

Depending on the level chosen, problems range 
 I 
from arithmetic through plane geometry. 

32K $39.95 I 
PROGRAMS AvAILABLE FOR K II s ft Corp
TRs-so. APPLE 11. PET & ATARI re wareo • I 

"' 375Disk or cassette, please specify. N.Y.S. residents add sales tax. 21 Millbrook Drive, Stony Brook, NY 11790 
A II programs rtqulrt 16K e TRS-80pro1romsr•quir< LEVEL II BA SIC e APPLE programs rtquirt Appl.so/1 BA SIC ( 516) 751-5139 i--t.-.c ---------t.-.c--~.-See List olAdvertisers on pegs 418 BOMicrocomputing, December 1981 • 235 



•• •• •• 

UTILITY 

A machine-language screen dump routine for the Model II. 

II the Dump 

Richard L. Faber to their white on black counter­
Mathematics Department parts after being read from the 
Boston College screen and before being 
Chestnut Hill, MA 02167 printed. 

The subroutine, which I call 
Screen (see Program Listing 1), 

T
can be entered with an editor/­

h is article describes a assembler package, or using 
TRS-80 Moder II machine the TRSDOS Debug program. 

language subroutine for print­ After entering the machine 
ing all or part of the CRT language code with Debug, 
screen. The TRSDOS calls type: DUMP SCREEN START = 
VDREAD and PRUNE are used, FOOO,END = F033, ROAT = A. 
but since PRUNE will not print Your Basic program, which 
reverse video characters, these calls Screen, must include a 
characters must be converted l ine such as 10 SYSTEM 

SCREEN 

,.'""" 10 LD E • Cf-LI LINES •> c 
r mo1 1/>)0 2 0 LO O · ~~ tOEC l MAL 80 •> [)"'"· OF 

F011i9J 2 1J~FO J O LO ~4l.• Fli'!l.J~ ;START OF BUFFER ADDA 
F ""6 AF XOR A t CL EAR A 
F00 7 :J234F0 LD <F0 :3ilii) •A tel.EAR RO W COUNfER 
F00A • 1 LD B.A ~ROW N<1. •> B 
F 1!0B 0€00 70 LO Ct 0 1C~. NO. e •> c 
Fil0D JEl!B BO LO A• 11 I VOREAD • SVC 11 
F IOOF CF ~ REA-0 R0"1 FROl"I SC REEN•• ""' aF IZl l lZI 0600 100 LO B• 0 I CLE AR CHARACTER COU'ii! T 
F Ql 12 0€AO 110 LO C• AOH cASC I I FOR 1S T REV . VID . 
F iUiri 7[ 120 LO A• O·L) IGEl '-EXT CHAR F ROl'I BUFFA 
FIB., 8• IJO CP C 'JS IT REVERSE VIDEO" 
f'" lll lb :lSOJ 140 JR Ct F0 1B I l F NOT SXIP AHEAD 
f"0 1B EE80 150 KOR 90H 1 I F IT ! S o CL.EAR BIT 7 
f8 1A 77 lb0 LO 4HL ) •A !AND STCtRE IN BUFFER 
FQ1 8 2J INC HL I PREPARE: FOR NEXT CHAR . 
Fe1 r 180 1NC f•• " " ...nuo 78 LO Ao B 1COLUMN NO. OF HEU CHAR 
f lUE 8A :·oo CP D ;ARE WE D0tE PROCESS I NG'? 
f 01 F 20F3 :.? 10 JR NloF014 ilF NO T1 REPEAT 
F B2 1 4'1J~F 0 ~zo LO J.4L •F0J~ ; S T ART (JF BUFF A ADDA 
F02.lii il'IE0 0 2J• LD C· 0DH IASC t I <CR ) • > C 
F"020 JE1J ,.. LO A• 19 1 PAL INE I S SVC .. 
F020 CF RST 8 :PRI NT AUNE""'" lROW COUNl •> AF o:~ J A.34F0 260 l[) A • CF034 l 
F02C JC 270 INC A t I NCREP1EN T 
F 0 2D 32J4F"0 >80 LD (f 0J't lo A 1ANO S TORE R(JW COUNT,...,F0J0 BB CP E 1 TEST JF LAST ROW 
f"ll!liJ\ 2eD7 J OO J R Nl1 F00A t IF NOT• REPEAT 
FeJJ c• 31 0 A€T ;ELSE BAO< ro BASIC 

Program Listing 1. 

3 'PROGRAM TO TEST MACH I NE ROUTI NE 'SC REEN' 
5 CLEAR J 00 1&HEFFF : OEFINT A-Z 
10 SYSTEM "SC REEN " : OEFUSRl • &HF000 
20 INPUT "NO. OF LINES';L 
:<0 X ~VSRJ(L) 

40 END 

Program Listing 2. 
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"SCREEN" :DEFUSR1 = &HFOOO 
prior to the appearance of the 
function call USR1 . (Be sure 
to protect the memory above 
EFFFH from being used by 
Baste.) The top L lines of the 
screen (lines 0 through L-1) can 
then be printed by executing a 
statement In Itta form X = USR1 
(L%). (L must be an integer 
var iable In the range 1 < L < 24. 
Upon return from the subrou­
tine, Xis set equal to L Program 
Usting 2 is a Basic program you 

can use to test Screen. 
Screen uses memory loca­

tion F034H as a counter for the 
number of rows printed, as well 
as an 80 byte buffer In RAM 
starting at F035H. When the 
subroutine is called , control is 
t ransferred to FOOOH. When the 
number of lines (L%) to be 
pr inted is stored in the E 
register, the next seven lines 
Initialize the row counter to 
zero (no lines printed yet) and 
set up the entry condit ions for 
VDLINE: buffer start address in 
HL, number of characters to be 
read in D, row and column of 
start ing screen location in B 
and C. Line 90 reads a line from 
the screen into the buffer. 

Graphics and Reverse Video 
Characters 

Now the screen lines we wish 
to print may contain both 
graphics and reverse video 
characters. Most printers can 't 
handle the graphics and will 
print blanks instead. Reverse 
video characters are repre­
sented In ASCII code exactly as 
their normal counterparts, ex­

cept that the highest order bit 
(bit 7) Is a one Instead of a zero. 
It turns out that the displayable 
reverse video characters are 
precisely those displayable 
characters whose ASCII code 
Is AOH or greater. 

Lines 100 through 210 of 
Screen make up a loop which 
examines the characters in the 
buffer and clears bit 7 of any 
with an ASCII code of at least 
AOH. The characters are checked 
one at a time using the B regis­
ter as a counter. 

Lines 220 to 240 set up the 
entry conditions for PRUNE, in­
cluding an ASCII carriage 
return in the C register, and 
print the line stored in the buf­
fer. In the remainder of the 
subrout ine, we increment the 
row counter , F034H , and 
branch back to FOOAH to get 
the next screen line. If we have 
printed the last line, we return to 
the Basic calling program. 

Screen is not relocatable 
because it uses F034H and a 
buffer beginning at F035H. 
However, since all its jumps are 
relative jumps, it is necessary 

to modify only the references to 
these locations in order to run it 
in a different part of memory. 

This routine works success­
fully with the Line Printer Ill. I 
would like to hear from anyone 
who has problems using it with 
a different printer. • 

Note: TRSDOS 2.0 contains a 
library command named 
SCREEN; users of this system 
should rename th is article 's 
subroutine. 
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EXPENSIVE- The LNW 
Syst em Expansion If comes with a 
full 32K of 200ns RAM, and built -in 
RS232c 20 MA current loop serial interface. 
That's for starters. ext, consider our hea\'y gauge 
steel case, power indicator lamp, gold-plated 
connectors, FR-4 glass 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 that"s not 
enough then there is the floppy disk controller. 
guaranteed operation at a 4MHz CPU speed and 
our 6 month warranty. Every one of these features 
is STANDARD. This is true system expansion. 
You get every 'expensive· feature without 
spending more. 

CHEAP - Our price is $399.95. Any way you 
compare, features or price, LNW's Syst em 
Expansion II is the clear winner. The LNW 
System has been field tested for over two years 
with thousands of users. It works with any DOS, is 
LOO ', TRS-80 Model l 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 #1 - umber one in price, features. 
reliability , performance and delivery. LNW is 
committed to ·expensive' features and quality at 
reasonable prices. LN'vV is committed to support , 
thorough documentation, and reliability. 

""571 

LNW Research Corp 


This has made us the number one 
manufacturer of system expansion units 
and accessories for the Model I computer. 
EXPANSION OPTION - 8-inch drive capability 
is as easy as plugging in the LNDoubler 5/ 
option*. ow you can have any combination of 
single - or double-density, single- or double-s ided, 
8"• and/or 5" disks on- line! 8-inch disk storage 
increased to 591,360 bytes - i7-track single-sided, 
double-density or I , 182,7:W bytes - 77-track 
double -den. ity , double -sided. 

The LNDoubler".~ unique 5/8 switch allows you 
to boot from.') . or 8-inch system disks and it's 
accessible from outside the interface. The $219.95 
LNDoubler 5/8 comes with a double -density disk 
operating system mos :1.:\.9), complete with 
BA IC and utility programs ... ready to run your 
software. 
Each of your present 40-track, si ngle -sided 5-inch 
drives will store up to 184,320 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 dri\'es your Mod~l I will haw :t'i:i 
Me!{ahytes of on line storage - that's more s tora~e 
than a Model II or Model Ill~ 

2620 WALNU'l Tustin, CA. 92680 
('i i-I) 6-11-8850 (7 1-1) 544-57-14 

"I'S " dri' e u p f'rut iun r1·q 111re ,. :o. IJ l''' 'Et l t•o hle . H.. 
duu hll· · dt·t1'i l , . r (•1p 1i r, ... :t ..·1.·1 ~111 7 ('P l l -"' Pt•t-d -up 
nl•"li l lntllon ur l . ~W -~l IM lb 1•11m 11111t·r . 



UTILITY 

This first-class routine cancels a shortcoming 
of Tandy's Mail List program. 

Mergers 


Robert James Lloyd 
23 Fairway Rd. 
Newark, DE 19711 

One of the most annoying 
and frustrating exper i· 

ences I have encountered dur· 
Ing my two years of microcom· 
puling is being strapped with 
software designed and written 
for a 16K system. 

I purchased Radio Shack's 
Tape Mailing List about a year 
ago while still using a 16K Level 
II . With it, I created numerous 
files, each holding 80 names or 
less. After upgrading to 48K, the 
thought of loading such short 
files was depressing. 

Retyping 7000 addresses is 
not my idea of fun. Nor can I af· 
ford to buy dupl icate software 
each t ime my system is upgrad· 
ed. The solution was to include 
several features Radio Shack 
left out , either because of 
memory limitations or lack of 
foresight . 

Since the mail ing list program 
is written in Basic, I felt I could 
tai lor it to my needs. Program 
Listing 1 shows the necessary 
changes and addit ions to add 
the function: Merge Two Files. 

Requirements 

These alterations cannot be 

done If you have a 16K system. 
Also, the files you want to merge 
should be similar. If a select 
code is used to create a file, that 
f ile can be merged only with an­
other containing a select code. 
Otherwise, the program will not 
operate correctly. 

Merge 

Merge combines two files into 
one. The first must be entered 
using menu opt ion A or R. Then, 
pressing M will allow another 
f ile to be read from tape without 
destroying any addresses in 
memory. 

Once in memory, a f ile can 
continue to be merged wit h 
others, as long as the new file 
does not contain over MFS ad· 
dresses. (MFS is the Maximum 
File Size, equal to 225 addresses 
for 32K and 375 for 48K.) 

line Changes 

Delete line 5. The reason for 
th is is described in the next sec­
t ion. Changing line 30 allows M 
to be a valid menu opt ion. Line 
65 simply moves the menu dis· 
play down one line, thereby 
making room for Merge Two 
Files. Since line 100 checks to 
ensure a proper menu select ion, 
the IF statement Is changed to 
accomodate t he addit io n. 
Because line 110 makes use of 
the ON ... GOTO . . . funct ion, 
another line number Is added. 
Including M in line 20000 allows 

the program to recognize Merge 
as a valid selection. 

The amount of memory 
cleared must be changed since 
we are adding more program 
lines and wi ll not be able to have 
files as large as an unmodified 
program allows. Next, variable 
HI is reset. These changes are 
made in a new line 5, taking the 
place of the line we deleted. Line 
61 adds Merge to the menu dis· 
play. 

Lines 19100-19230 are added 
to incorporate Merge in the pro· 
gram. Instructions are printed 
on the video display via lines 
19100- 19150. 

Set up the recorder, press 
Enter, and the number of items 
in memory is displayed (line 

19160) and variable K is set 
equal to that number (line 

19170). 
Next, the recorder is act ivated 

and the number of items con· 
tained In the cassette file is en· 
tered (line 19180). Line 19190 
displays this number. Should 
the total number of items be 
greater than MFS, the program 
returns to the menu without 
completing a merge (line 19200). 

Line 19210 sets variable N 
equal to the number of items in 
memory plus one. This causes 
the next item read in from tape 
to be numbered correctly. De­
pending on whether a company 
name was used as part of an ad· 
dress, the program branches to 
the correct input routine (line 

S IPllEK>3 98HCLEAR31891 1HI • 37 6 ELSECLEAR183 88 : HI •2 26 
3 8 POKEI6553 , 255:R£STORE:FOR1 • 1T07:READB$ (I) : NEXT:CLS1PRINT@l7, " 
11/\ILING LIST SYSTEll " : PRINT@131, "OPT IONS AVAILABLE " 
61 PRINT " <ll >ERGE TWO PILES " 
65 PRINT@779 ,••• I OP NAMES IN LIST• • 1N 1• ••• 
118 IFB$ (I) • A$THEN118 : ELSEl•I+l: IFI<8THEN118 :ELSE91 
111 ON l GOTO 123, 833, 9BB, 688, 2838 , 718, 19138 
1910 CLS: IPN• IGOSUB11383: GOT0 38ELSEPRINT@2 4 , "llERGE TWO PI LES * 
19119 PRINT@l 28, "WHEN TWO PILES ARE MERGED, THE TOTllL NUMBER OP 
ADDRESSES " 
191 2 3 PRINT " llAY NOT EXCEED ": HI": "." :PRINT:PRINT" IP THE PILES l\R 
E TOO LARGE ro BE llERGED , THE PROGRAM WILL" 
19131 PRINT"RETURN TO THE MEN U. " 
19149 PRlll'l':GOSUB12838 
19158 IPA$ • " E" THEN38 
19163 CLS : PRINT"THERE ARE " :N;" !Tl!M IN MEMORY ." 
191H K•N 
19183 INPUTt-l , M, G, N 
19199 PRINT : PRINT "THE FILE TO BE MERGED CONTAINS " 1N-l ;" ITEMS." 

19299 IFK+N>HIPRINT:PRINT"THAT IS TOO MANY ITl!MS • •• •• ": N• X: FORDD 
•lrosee: NEXTDD: GO'l'038 
19210 N•K+l: PRINT : PRINT "FILE IS BEING MERGED . • 
19228 IFM• 6GOSUBH B7BELSEGOSUB1495B 
19238 PRlNT:PRI!fi"MERGE IS COMPLETE " :FORDD• lT051B:NEXTDD:GOT03e 
28869 DATA A , R,S,L , P,W,M 

Program Listing 1. 
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Graphic 

LIFE 

TO 


Model I and Model Ill 
Must have Level II 
Basic or Model 
Ill basic. 

FEATURES 
YOU'VE NEVER SEEN BEFORE. 

• Hardware total screen inverse video 
• Two modes of density: 

384 x 192 or 192 x 192 for Model I 
512 x 192 or 256 x 192 for Model Ill 

• Every dot can be set, reset or tested . 
• 12288 bytes Video Memory 
• Select normal, high or very high resolu tion with or 

without inverse video via output port. 
• Disable Mikeeangelo's memory via output port. 

· 1 MIKEEANGLEO is a 1rademark for M ikee Elec tronics Corp. 

·2 TAS·80 Is a lrademark lor lhe Tandy Corp. 

·3 Opening your TAS-80 wi ll void the limited warranly . 

· • 90 day warranty , lu ll re fund or replacement. 


WE'RE GOING TO CHANGE THE 

WAY YOU SEE THINGS! 


Designing a computer that people could use in busi ness and leisure, 
without spending alot of money was once a problem. Thanks to the 
TRS-80' there are now over 200,000 Microcomputers in homes and 
business today. 

Unfortunately in keeping the price of the TRS-80 down, !he Random 
Access Memory was kepi down to only 17K. Yes. 17K. ( 16KUser Memory 
and !K Video Memory. L28 x 48 or 6,144 Independently controlled dots.I 
BUT WE'VE CHA GED ALL THAT 

NOW HIGH RESOLUTION GRAPHICS 
ARE HERE! 

MIKEEANGELO is 16 times better with the Model III 
and 12 times better for the Model I. 

That's 512 x 192 or 98,304 dots for Model III, 
and 384 x 192 or 73, 728 dots for Model I. 

MIKEEA NGELO connects to your TRS-80 easily." 3 You can do it 
yourself with our instruction book in minutes and a handy tool kit is 
available, if you need one for $1 5. Please specify Model I or Ill 
TRS-80. 

Order Now For Only $340. Complete 
Order loday rn mptt-1~· wilh po\\'~r ~uppl~· c.· :i ~~· 'ohwar1.• and t":il·dknt mamii!\ for i'l4g . Chtck or 
~lnney Order pk' '" · • 

Or write for free booklet and more in formation. 

MIKEE ELECTRONICS CORPORATION 

P.O. Box 3813 Bellevue, Washington 98009 


Telephone 206/451 ·0574 

Sorry no C.O D. Stock to 60 days fo r delivery . 
Washington residents must add 5.4% sales la x. Introductory Special for 90 days only! 
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HIGH SPEED CASSETTE SYSTEM 

.JPC produclsPoor 
[·"·~··-· 

FOR TRS-80* 
[Reprint of June 1980 Review, 80 Microcomputing ] 

Man's 

Floppy 


Now lhe widely acclaimed 
JPC Cassette Syslem is available 
for your TRS·BO* compuler. 
The price is only $90.00 

TC-8 Cassetle System 
J PC Products 
Albuquerq ue, NM 
Kil: 590 
Assembled: 5120 

by Carl A. Kollar 

I guess I don't have to tell any TRS-80 owners 
how frustrating the cassette system that 

comes with the computer can be. Even with the 
factory mod that's available, the annoyance of 
loading and checking programs becomes just 
barely tolerable . 

If you're like me, after you've just plunked 
down a chunk of money for a Level II 16K ma­
chine, "you ain't got nuttin left" for even one 
disk drive at 500 bucks apiece. So you suffer. 

A reasonable alternative is the Exatron 
Stringy Floppy (ESF). This will cost you about 
250 bucks and totally eliminates your loading 
and saving problems, automatically and fast. 
I've had one of these for about six months and 
love it! 

But, if the price is still too steep, have I got a 
device for you! 

The Device 

The February 1980 issue of Microcomputing 
had an ad that intrigued the hell out of me. It 
was a high-speed cassette system by JPC Prod­
ucts acclaimed as a "poor man's floppy." It 
made all sons of seemingly ridiculous claim 
such as "loads five times faster," "stores 50,000 
bytes on a 10-minute cassette," "less than one 
bad load in a million bytes with the volume con­
trol anywhere between one and eight." 

All this for a measly (90] bucks? How could 
thi be? A call to Albuquerque answered a few 
questions: Yes, it had its own power supply, 
and, it stored programs five times faster be­
cause it utilized higher density data. The com­
puter outputs the information at a higher rate 
out of the rear keyboard connector. 

The ad had even claimed anyone could build 
it even if you have never soldered before. JPC 
would make it work, if you couldn't-for free . 
I was sold. I placed my order, and it arrived 
about two months later (parts shortage). 

I work in electronics, o I found the unit ex­
ceptionally easy to build . It took about an 
hour. The manual is superb. (That's better than 
great.) It was clear, concise and exact with no 
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ambiguities. Important parts placements are 
stressed (polarity markings on electrolytics, 
bands on diodes, etc.). 

JPC was right! With these instructions, you 
couldn't go wrong. The board qualit y i excel­
lent. It is double-sided and parts locations are 
clearly marked on the component side of the 
board . There are no jumper wires to install. 
JPC utilizes PC traces and plated-through 
holes for connections to traces on the other side 
of the board . 

Also. there are absolutely no adjustments or 
settings to bother with . 

The documentation is a sheaf of 8 Vi x 11 pa­
pers stapled together. It is written in the nicest 
format I've seen in a while . Each command 
and/ or subjects is covered on its own sheet in 
large type. All explanations a re in easy to read 
English-not computerese. 

Commands and Features 


SAVE"filename": Saves your BASIC pro­

gram on casseue. 

LOAD: Reads the next BAS IC program from 

the cassette. 

LOAD" filename": Searches for and load the 

specified file from casseue. 

LOAD? and LOAD?"filename": Reads file 

from cassette, and compares contents to mem­

ory. 


LOADN: Prints a list of all the programs on a 

cassette, until interrupted by the "break" key . 

LOADN"filename": Same as above except the 

tape will stop at the end of the program named . 

KILL: Removes the file manager program 

from memory so that the extra memory can be 

used by large programs. 

RSET: Allows the operator to rewind and posi­

tion the tape on tape recorders that have these 

functions tied to the motor control jack. 

RUN"filename": TC-8 searches for a specified 

program and runs it immediately. 

PUT " filename": Same as SAVE "filename", 

except it is for use with system tapes. 

GET: Same as LOAD, except it is for use with 

system tapes. 

GET" filename": Same as LOAD " filename" , 

except it is for use with system tapes. 

GET? and GET ?"filename": Same as LOAD? 

and LOAD? " filcname", except it is for use 

with system tapes. 

GETN and GETN" filename": Same a 


LOADN and LOADN"filename", except ii is 

for u e with system tapes. 

OPEN: Required before cassette input or out ­

put of a data file can be auempted. 

CLOSE: Required to end a cassette data file. 

PRI NT#: Allows numerical or string daia 10 be 

output to a cas cite file . 

INPUT #: Allows numcticlli~ ~til\%dala to be 

inpu t from a cassette file. 


I haven't counted them, so I don't kno w 
about the "one load in a million bytes" claim, 
but my on, Anthony (age 11), loaded about 30 
of his programs from his Radio Shack format 
tape to a new TC-8 format tape. He's run them 
all and found no bad loads. 

Unlike the standard tape system, you can po­
sition your tape anywhere before the program 
you want and not have to look for a blank spot 
between programs. The TC-8 patiently wait s 
for the program yo u want and then starts load ­
ing without gelling confused by the portion of 
the previous program you just fed it. 

Try that on your regular casseue system; 
you'll wear out the re et buuon. • 

O RUER NOW 

To order your TC-8 kit , send your check or 
money order for $90.00 plus $3.50 postage 
and handling to JPC P RODUCTS CO., 12021 
Paisano Ct., Albuq uerque, NM 87112 (New 
Mexico residents add 40"/o sales tax). Credit card 
orders accepted by phone or mail. Personal 
checks will delay shipment. We will otherwise 
immediately ship you the TC-8 kit , the cabinet, 
the ribbon cable, the power adapter, an instruc­
tion manual, and a casseu e containing the 
software. 

~PRO~·:CTS CO. 

Phone (505) 294-4623 
12021 Paisano Ct. 
Albuquerque, N.M. 87112 



19220). Finally, line 19230 is dis­ apart from each other. If your 
played when Merge has ended label stock is spaced differently, 
and returned the menu. change line 2083 to add the cor­

This newly created file may be rect number. 
sorted, displayed, searched, Now add lines 19001-19007 
printed, saved, or merged again (new print routine). These lines 
with another file via the appro­ work in the same fashion, so I' ll 
priate menu option . describe only 19001 . 

The For ... Next loop repeats 
Printing Labels accord ing to the value of XX. 

There is no way more than First, AA is equal to zero. The 
one label per row can be printed name is printed and if AA does 
using the program as purchased not equal XX, a string of blanks 
from Radio Shack. Again, the is printed until the next label is 
solution is program modifica­ reached. After the correct num· 
tion. If you wish to modify the ber of names are printed across, 
print routine, follow Program the paper is advanced one line 
Listing 2. and either the street address or 

company name is printed. Th is 
process continues until the en· 
lire file is printed. 

Line Changes and Additions 

The change to line 2070 mere­

ly allows lines 2081-2083 to be 


Summary
executed. By making the change 
to line 2210, variable I is in­ Adding Merge and changing 
creased by the number of labels the print routine helps make the 
across. Deleting lines 19001- Tape Mailing List much more 
19010 (original print rout ine) versatile with a minimum of ef­
makes room for the revised pro­ fort , and, best of all , at no addi· 
cedure. tional cost. 

Variable XX in line 2081 is the As stated previously, these 
number of labels across, and changes were designed for an 
must be entered when prompted unmodified program. If you have 
by the computer, even If you are added other things, or made 
printing only one label at a time. changes, you may not be able to 
Line 2082 sets ZZ equal to the incorporate either of these new 
character width of the label. If features. A little experimenting 
you do not know this figure, should provide the answer. I 
print a row of letters across the have tried these program modifi· 
label. Make sure the first char­ cations, and so far, have not en­
acter is aligned with the label's countered any problems. 
left edge. Count the number of I would like to give credit to 
characters across the width of Rad io Shack for providing a 
the label. This Is the number to complete listing "in case you 
be entered. Line 2083 adds 1 to want to . .. modify It ... ", and 
variable ZZ since the labels are hope they continue this practice 
normally spaced one character with future software.• 

5 I PHEM >3 900 0CL.EAR31D90: HI •l76&L.SEirHEll>l 9899CLEARl8) 00: HI •226 
10 OEP INTI-N,C, £, P , S:O IHPI S (HI +S , 61 
207e IPC• l THENE=0:COT0298l:EL.SEPRlNT"OO YOU WANT TO PRINT THE CO 
HPANY NllME ON THE L.ABEL.S(Y/N) ? " : :COSUB800 0 
2081 PRINT:PRINT:INPUT"HOW llANY L.ABEL.S ACROSS ": XX 
2082 PRINT: INPUT "HOW HANY CHARACTERS ACROSS PER LABEL " : ZZ 
208 3 ZZ•ZZ + l 
2219 GOSUB18000:l+l+XX:IPI <•NTHEN218 9X 
19091 FORAA• 0TOXX·l: LPRl NTPI $(I •M , 0):: IPM <> XX·l LPRINTSTRl NGS l Z 
Z·LEN{Fl $ l l•M, 91 i ,32 1 :: NEXTM: LPRI NTCHRS l 138 1 : ELSEPRl NTCHRS l 138 
) :NEXTM 
l 90e 2 I FE•lPORAA • 9TOXX-l: LPRINTP IS 11 +M , l) ; ELSE! 90 84 
1900) I FM <>XX-lLPRI NTSTRJ NGS ( ZZ-1, EN I F 1$Il+M,l11 , 32 i :: NEXTM : LP 
k!NTCHRS ( J)8 1 :ELSELPRlNTCHRS ! llS ) :NEXTM 
19094 f"ORAA•0TOXX· l! LPRI NTP l S ! HM, 2 ) ; : I FM < >XX-1 LPRI NTSTR 1 NG S l Z 
Z-LEN {PI SI 1 +AA, 21) , 321 ;: NEXTM: LPRINTCHRS ( 138 1 : ELSEL PRINTCH RS l 1 J 
8) :NEXTAA 
1900 5 FORAA• 0TOXX-l:LPR1NTF1 S (l+M, 3) : " ":Fl S( l•M,4 1 ;" -": F l S 
{1'AA , 5) : 
19096 IPAA <> XX-1 LPRl NTSTRl «G S I ZZ-1 LEN I Fl S ( l •M, 3 )) +LEN ( Fl $ l f •M, 
4) I •L!:N l FIS(! +M, 5)) • Si , 32 i : : NEXTMELSENEXTM 
19007 LPRINTCHRS(l38i :LPRJNTCHRS i llS I :LPR1NTCHRS ! 138 J 
2081 PRl~'T:PRINT: INPUT " HOW llANY LABELS ACROSS " :XX 

Program Listing 2 

..- See List of Adverrisers on page 418 

THE PROGRAMMER'S GUILD 

MEANS 

ADVENTURE! 

GAUNTLET OF DEATH 
This new style of Adventure features an 


exclusive TRAPMAZE"" format in which 

escape is the primary concern. You are 

THORAN THE BARBARIAN, under the 

power of the Tyrant of Graylockland, 

accepting the challenge of the most deadly 

dungeon known to man. In the GAUNTLET 

OF DEATH you are pitted against 

mechanical devices that sling darts with 

uncanny accuracy, deadfall traps where a ton 

of pure marble can crush you in an instant. 

You can find potions which may or may not 

help you in your struggle. You may find 

treasures worth SURVIVAL POINTS against 

the ultimate confrontation of the LAST 

ROOM. Can you survive? Can you make 

your way through the maze of invisible traps 

that keep you from your mission? THE 

GAUNTLET OF DEATH. Tough, unyielding, 

the absolute deadliest of challenges. Will you 

make it? or will you die trying 

TAPE ONLY $19.95 


THE DOMES OF KILGARI 
In the far reaches of the Outrim,the 


Adventure continues. For those who've been 

waiting so long, the sequel to the classic 

DEATH DREADNAUGHT ADVENTURE is 

here at last. You barely make it to Kilgari 

before your fuel is exausted. The lnterspacial 

Digitron Corporation has boobytrapped the 

Ion fuel center. Your job though traditional 

adventure format is to overcome all traps and 

retrieve the ion rods necessary for your 

survival and continued journey. THE DOMES 

OF KILGARI. Classic ! Adventure at its best. 

$19.95 TAPE $29.95 DISK 


COMPUTER MAIL ORDER IS HERE!!! 

THE V'364 TM 

Pragrammer"s Guild 
P O Bo• 6b • PetefbOt ough NH 034~8 • 603·924 606~ Vo1u • 603 924 1920 Dal.a 
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UTILITY 

(	~ ) 
LO.AD 80 

A timesaving shift-entry utility. 

The Sentry 


Jim Rastin 
316 Briarhill Avenue 
London, Ont. N5Y 1N8 
Canada 

Anyone who has suffered the 
frustration of keybounce 

wh il e program wr iting will 
appreciate this program. I call it 
SENTRY, and it is similar to 
TSHORT and other shift entry 
programs. 

I wrote SENTRY with the help 
of Smal l Systems Software's 
RSM-2/D Monitor; TRS-80 Super­
map, by Fuller Software-very 
helpful in find ing points in ROM 
and some of the memory loca­
tions between 4000H and 
42E9H; and the Software Tech­
nical Manual, by Houston Micro 
Computer Technologies. 

Protected Memory 

When you buy mach ine lan­
guage programs, you must re­
serve memory when you see the 
Memory Size quest ion (e.g., Ra­
dio Shack's Renum Program). 
SENTRY protects itself from be­
ing over-written in lines 150 
through 180 as well as 2440 (Pro­
gram Listing 1). These lines In­
dicate that the end of the pro­
gram is in memory locations 
40A4H and 40A5H. 

The call 1849H in line 170 
does the same thing as typing 
New in Basic. Memory locations 
40A4H and 40A5H or 16548 and 
16549 point to the beginning of 
the RAM area for Basic. These 

memory locations usually point 
to 42E9H upon power-up. The 
call 1 B49 (New) will set all other 
pointers to reflect this change in 
start location. So, SENTRY is 
placed in low memory and the 
Basic pointers changed, rather 
than in high memory (which 
would require you to reserve 
memory). 

The Program 

Load SENTRY under the Sys­
tem command, then type Enter. 
It may appear that the program 
doesn 't work, but the screen is 
supposed to look as if you had 
just typed New. 

To see the SENTRY keys type 
Name and Enter. The screen 
will clear and display a mes­
sage. Now push the break key 
and all the SENTRY keys will be 
displayed. By pressing the shift 
key and the corresponding let ­
ter, the displayed word wil l be 
written on both the screen and 
in your program. The up-arrow 
signifies that the enter key will 
be part of your entry. 

You may change any or all key 
entries by: 

• Typing Name or shift Y. 
•When 	you see the mes­

sage, type your SENTRY 
letter. 

• Now type up to seven char­
acters for that letter to 
represent. It is not nec­
essary to press the space 
bar as the program will do It 
for you. 

• When you have typed the 

desired word, press the 
break key to see the display 
of all words including the 
one you changed. 

• If you want an auto Enter, 
just press Enter when you 
type in your word. It will be 
displayed as M until you 
press Break. 

You may type Name and 
Break anyt ime to see the SEN· 
TRY keys without hurting your 
program (during a list or while 
typing in a listing). (See Table 1.) 

DOS Basic users may use th is 
program, but must do a little 
more work to get started. To use 
it with disk Basic you must do 
the following: 

• Change 	 line 100 to read 
ORG 6CB3H; 

• Put SENTRY to disk; 
• Call Basic; 
•Type CMD" I" , SENTRY; 
•Type SYSTEM (enter); 
• Typel27827 (enter). 

If you use BASICR and type 

NAME, it will renumber your pro­
gram but will not allow you to 
change the SENTRY keys . 
Therefore I suggest 
SENTRY with Basic 
BASICR. 

you 
and 

use 
not 

How It Works 

Lines 110 and 120 load the 
start of SENTRY into locations 
4016H and 4017H. These loca­
tions are used to interrupt the 
keyboard scan. Lines 200-300 
check to see if a key is pressed 
and if so, check to see if it is 
shift A- Z. If not the screen is un­
changed. 

If shift A- Z are pressed then 
lines 310 through 360 calculate 
wh ich word to display as the 
value of the pressed key. 

Lines 380-460 multiply that 
by eight as each word occupies 
up to eight bytes. The word to 
disp lay, therefore, starts at 
TBL +8, or in this case SAVE. 
Lines 500-1200 contain a table 
of SENTRY keys. Level II users 

A AUTO B = SAVE" 

c RIGHTS( 0 = DELETE 
E EDIT F = FOR 
G GOTO H = GOSUB 

INPUT J = IN KEYS 
K = CHR$ L = LIST 

M TIMES N NEXT 
0 OUT254, p POKE 
a RETURN R RUN! 
s SYSTEM! T THEN 
u PEEK( v LOAD" 
w ELSE x MIDS( 
y = NAME! z LEFTS( 

Table 1. Definition of Variables 
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SOFTWARE CONCEPTS 

Dallas, Texas 


NOW - MORE THAN SPECIAL DELIVERY 

SOFTWARE CONCEPTS 


Who is Software Concepts? We are the originators 
of Special Delivery wordprocessing software for the 
TRS-80. We are now expanding our product line to 
include items used in our daily business operations. 
We consider these to be better than any other 
product we have tried for its price/performance 
ratio. It we sell it· we use it! 

SPECIAL DELIVERY 
.. . . . . . 
... /f you re presently looking for a mailing fist 

pro~~ssor. this represents the current state of the1 ar · 80 MICROCOMPUTING -- 80 REVIEWS -· JULY 1980 

SPECIAL DELIVERY is the best mail list processor 
available for the TRS-80. 1ust ask our customers' 
Use Special Delivery to maintain your mailing l•st 
with hll-in-the-form ease. You create. edit, sort. 
extract. and otherwise manipulate your mailing list 
with the speed and ease of use possible only in 
IOO%machine languagesoftware. Special Delivery 
will merge dala from the mail list into a letter 
created by your own text editor (Scrips1t, Electric 
Pencil, etc.) to generate a "personalized form 
lefter" to any or all names in the list. Pnnt free 
lorm mailing labels. envelopes. even legal docu­
ment s! Print any character (including escape
codes) your printer is capable of printing! Boldface 
and underscore 1s supported for most printers. now 
including the Daisy Wheel II' 

NOTE TO
REGISTERED OWNERS 

Registered SPECIAL DELIVERY owners can upgrade 
lo XTRA! by returning their ORIGINAL disk with 
S74.00 + S2.00 shipping and handling. 

FOR YOUR MODEL IOR Ill: 

(requires minimum of 32K. single drive) 

SPECIAL DELIVERY .. ............. ........ ................ SI 25 

XTRA SPECIAL DELIVERY ....................... ........ SI 99 

FOR YOUR MODEL II: 

(.1equlle~ lRSDOS version 2.0 & does NOT work 

with Scripsit) 

SPECIAL DELIVERY .......................... .. ..... .... .. $199 


OTHER FINE SOFTWARE NEC 8000 Computer 
Z80a compatible. 4MHZ, 64K ram, color supported. 

ALL NEW ELECTRIC PENCIL!!! RS-232. 163.8K per disk, parallel interface. s 
NOW AVAILABLE FOR THE MOD Ill! While the original function keys, numeric keypad 
PENCIL set a standard that other editors have yet 
to achieve, the NEW ELECTRIC PENCIL reaches even 
greater heights with many exciting new features 
that make it the easiest-to-use text editor available 
for the TRS-80 Mod I or Ill!! 
Electric Pencil version 2 ............................. $84.95 

EDAS . . . 
This is the assembler from M1sosys which 1s used 
for all assemblies of Special Delivery. We had real 
headaches until this came along. Amust for any 
assy. language programmer. 

EDAS MOD I/MOO 111 .................... .......... ...... S75.00 


THE DISASSEMBLER 
. 

Thrs is simply the most advanced disassembler we 
have ever seen. Creates EDAS source code. inserts 
predefined labels, disassemble disk or memory, 
generates ORGS &EQUates. By Ed Stitt. 
THE Disassembler ...................................... S89.00 

LOOS 
Features previously available only on a 
mainframe. Real powerhouse DOS. Good 
support. 

NEWDOS 80 V2.0 
See above. Fantastic BASIC enhancements. 
The well equipped software developer will 
own both LOOS & NEWDOS but one or the 
other is a must. 
LOOS ............ ....... ... ........ ............. $I59.00 
NEWDOSV2 .0 ......... .. .. .... $I 45.00 

20 Name Brand diskettes packaged 1n bulk . Re· 
inforced hub. double density. double sided. 
Pkg of 20 ................................................... S55.00 

GREEN SCREENS 
Not much difference between green screens but 
everybody should have one. If you don't buy ours. 

buy theirs. 
MOD I/MOO Ill .......... ...... .................... SI 7.95 
MOD 11/LEEDEX I 00 ................................... S22.95 

MODEL II INDEX 
Now find everything you need in your Mod II manual 
with this super index and cross reference. 
Index ..... ..................................................... SI 7.95 

NEC 8000 keyboard unit ... ... .................. Sl 200.00 

Green phosphor screen .. .. ... ...................... $250.00 

Expansion Interlace ................................. $800.00 

Disk Drives (2) ............................. ........ $1200.00 

Parallel Printer Cable .......................... ....... $44.00 


EPSON PRINTERS 
Epson has become the standard by wh ich other low· 
cost printers are measured. Highly recommended! 

................... ................................... $500.00Mx80
MX80 F/ T S650 00 .................. .. ... ................ ......... · 

MX70 ... .. .......... ...... .. .......... ........... .......... $419.00 

MXIOO ..................... ...... ............... $785.00 

Printer Cable ........................................... S35.00 

TRS80 Bus Board/ Cable .......................... Sl00.00 

GRAPHTRAX 80 .............. ... ........ ........... ...... $80.00 

Ribbons ................................... .............. .... SI4.00 

Print Heads .............. ····· ··· ··-······················ $28.00 

Apple Board/ Cable .................................. SI 10.00 


DRIVE TABS 
Dress up your system with professionally engraved 
drive number tabs. Numbers O thru 3. Avoid 
confusion. 
Set of 4 .... ................................................... S3.50 

PRODUCTS WANTED 
If you have a machine language program that is the 
best there 1s. contact Software Concepts. We are 
interested in publishing all first rate software. 

DISCOUNTS 
Users groups and computer clubs. write for group 
discount information. 
AA products are warrantied as specified by the 
manufacturer. Liabily of Software Concepts is 
limited to the deivery of Ufldamaged merchanlise. 

OTll:R SOFTWARE AVAILABLE. 

Cal if you don't see what you need. 


MasterCard &Visa charge customers 

may leave order on 


Micronet 70130,232 


SOFTWARE CONCEPTS 
13534 P reston Rd. Suit e 142 

Dallas, Texas 75240 .,, m 

Dealer enquiries invited. 
TRS-80 &Scrips1t are Reg. Trademarks of Tandy Corp. 
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may want to change line 540 and play a byte in the A register to 
1070 to read 'CSAVE" and the screen while lines 1710 and 
'CLOAD", respectively, to re­ 1720 change the command byte 
flect Level II tape commands. OD (enter) to display the up­
Because all entries can be no arrow when the listing is dis­
longer than 8 bytes, you must played. Lines 1740 through 1800 
also delete lines 560 and 1090. print a message pointed to by 
Lines 1220 through 1650 display HL to an area pointed to by DE. 
all words from the table to the Lines 1820 through 2370 allow 
screen. for the change of SENTRY keys 

Lines 1670 through 1700 dis- and then display them.• 

Program Listing 1 

OH9 0 U I SI\ I rt E.NTR't • WRITTEN BY llt 
01091 tt t JtM RAST[N )16 BRJAllHJJ.L AVF. tit 
Hlt'92 I ... 1..0tmcm ONTARI O N5Y IN 8 CANADA ... 
ltff9l ; ••••• ,, .......... ...... ...... .......... . 
8H94 ; rt U t S(HIYTJ E'HTJIY ttftt 
11119~ : ................ . ..................... . . 
"111196 : • Tlt!S PROC Rlt.M CAN BE USED Wint LEVEL l l OR Dl SJ BASI C 
11111!9 ? : • IT IS Al.READY SF.T r o R Lt:Vt:L 11. TO us •: WI TH TRS-DOS 
una :• CllA~CE OAC. IN Ll :-ii t 11111 TO 6CBlH ANO SCAN C,t. LL IN 
00199 1 uo••• L l~E l ! lil TO 4l08H. •• • • •• 

Uf::9 llllHHI ORG U E9H :START 0 1' US ER RAM 
42~9 2Hll4l lllllU 6£G1N LO ltL,STMT 
42tC 2 ~Ui.U Hlle. l.D ( 01 6H) ,HL :Kt:Y SCA N It.'TERRU PT 
Ott' 210.H Hl31 l.O HL , SEMTRY ;TYPE NM E 
42'2 228r41 Hl 40 l.O C ~ Ut'tt> ,HL I TO CH M ICE WORDS 
-tin 2l6H ~ Hl ~ 8 LO HL, CNO 
-42r 8 22/1.441!1 "81611 t.D ( 4111MH l , ffL :PTR. TO ST IUl:T OF BAS IC 
42Pb COOIEI aitl 7 0 CA. LL lBOH :CA LL N£W 
-t:i!Ff: Cl7 21111 iHIJU JP n H :JUMP TO BASIC 

H19il :Sttlt'T l:t~TRY PROC RA.>1 
43111 2A214l 11211 START LO HL , tSTOFIC ) : POINTS TO 8TH DICJT 
OU n: DUU WR!Tt: LO A, ( HL) ;CHECK PO I tn'EM 
OlliS 87 U22i1 OR A ; FOR LETI'&K 
01116 281C liH!2ll JR Z, SCAN 
oms l A9'!U11 H2.UI LD A, C4999H ) 1J NU:Y S STORA CE 

Oli!B 5 7 H2 5.t OR A : CHCCK FOR t:EY 

n111 c 2teis H2bl .J R Nl,SCMi 

4 lfE 1E 112'18 L.D A, IHI.) 

Otr 21 1112H HK HL 

n11 222ro H299 LO l STORE) ,!IE,. 

4lll C9 llillH Ft~"T' 


tltll S ; U t CHANGE N£XT CALL TO 0D8H FOR TRS•DOS ttt 

4ll4 CD£Jtl ttlllil SCAN CALL. U£JH ; SCAN K£Y S 

4ll 1 P') UJ21i PUSH Ar tSAV£ A 

OU P£71 '911))1 CP 7BH I CHtC"Jt: FOR ABOVE Z 

411.A Jlilll HHI JR NC, tu1 1RET IF TOO HJ 

O lC DU.1 H lS I SUB 61H 

Ol E lUD Hl6f JR C ,PIH 


'911137111 : It I CALCOU.Tt WORD TO DISPLAY ... 
4J<Z il 6r UJU LD L ,A. ; l:U. CON1'AlNS 
4JH 2611111 lillilJjlil LD H, e 1-25 

on 29 Ille.tu ADD HL.,HL ; MULTI P LY fl!,. 

4lH 29 HUI ADD HL,HL 

412) ]j HUI ADO Hl,. HL ' 
' or 

OM 11111141 8Ult L.D BC , TBL 
 . 
• H9' i9 UUI ADD HL, BC ;(l:ILl• » WOltD 

"4J4!A Pl 1114 ~ 1 POP AF ;C&T A AGAIN 

4ll8 18Di 111461 JR Wll:lTE 

02D Pl 1111471 FIN POP Af' 1GET A 

02£ C9 H4 t!I RET 

4l2F JBO H.t H S'f'Ofl:£ DEFW TBL• 7 


H SH ; llt TABLE OF SHIPT DlTRY UYS ltl 

4l:1 1 ill 115lt TBL DEFM 'AUTO ' 1.\ 

4))6 111111 HS21 DE.Ptl II 

OJB H li~ll D&P8 I 

OH Sl ••541 DEPM • s >.ve:• • 

0 3£ IHI u~s• DEFW' I 

OU 111111 H)fit DEFB I 

OU !12 111571 OEfM 'R I GHT$(' 

4lil8 u H SH DEP8 ii 

00 u U591 OEFl'I ' DELETE ;D 

U !il H IUU DEf'B I 

O!>l 115 illil6 ll DEFM ' EDIT 
 ,.
U!iti HH 1162 1 DEPW I 

O!ill It Hfilil D£FO a 

O S9 "'5 196 49 0£rM ' FOR ' tf 

O SD UH H6 SI D£f'W I 

41>1' HU H(lU DErw \I 

061 41 11671 OEFM 'COTO ' tG 

066 HU Hfiet DEF'W I 

4)66 .. ll(i 91 OEfB ii 


1111 IHI D!Pill ' GOSU &on "' '" 0 6f' Hll U1llll DEf'W " 

011 49 11721 DEPN 'INPUT 
 ,, 
'3 17 11111111 U?Jll DEPW I 
019 0 11741 OEFM 'lPOiEY$' :J 

4 J7F IHI 117~8 O!PW 1!1 


otn o U 7 61 DEf'M 'CURS 4 ' ,. 

4J8fi IHI 1111779 DEPW ii 

UH II 11781 DEt'B I 

41 8 '51 4C 11111'ill 0£t' M 'LI ST 

08£ HH llHI OCPW 9 
 '" 
n911 H 988U DEf'B 9 

4Hl !1 4 H82 1 D£r/'t ' TI MES' 

U96 U llHll DEfD I 
 '" 
419 7 HH 188411 D£t"W ii 

11 )99 U! H8 5li!I OEfl"I 'NEXT : N 

098 Hit IUU DEN Ill 

.o.-.e u 11871 Df!t' 6 I 

OAl 4t' HBU DEPM ' OUT2!1 4, ' :O 

OAS 11111 UB9il 0Cf8 D 

OM 'Hl 1n1111 DEn~ •POK~ 

OAE UH H9llil OEF'W I 

Oal H 11921 DErB a 

OBJ S2 "Ull!I OCF/'t 'RETURN 

088 011 1111949 06F8 I 

089 S2 IU9 5 111 Dt:P/'t ' RU ~ ,, 

ODD ID 10611 Dl::ftt. 13 : f.NTEJI Kl.Y 
438£ HH H971t DEF~' O 

4lCI 8lt U991 OEPB it 

4lCl >l 911991 DEf'M S'f.STEl'I ' ;S
I 

OC1 ID lllJllUI DEFB 13 ;Ct:rCk kl: Y 

OCB H auu oi::Ps 0 

O C9 20 iJllll29 Ot:t'!'t. ' T1t£.N 

o cr n0a 0Ul9 OEt'W ~ 

0~ 1 5 0 ilU.U Pf!FI'\ I i'EEK ( . 

ODi ~~H '11i1Slil t>CfW 0 

4JD8 U 011i!6e o.t:f'8 11 

0D9 ..I C aune oErK · WAo• · 

4l DE tt0H li!UH DffW ~ 


Program continues 

Program continued 

"4 1£11 .. 11191 DEf6 I 
4lEl 4S 11111 DEFM 'Et.SE 
0 £6 ..., 11111 D£fW I 
43E8 .. 81121 DEf'B Ill 

111Jt1 DEFM 'MIDS l ' 
0 £E Hit 11 HI OEPW Iii 
U f'I II 1 11 51 DEFB 9 
4lFl 4£ 111 61 DEFK 'lrilME 
43P6 ID 111 71 DEFB 11 
OF7 HU 111181 DEFW I 
OP'9 4C 111lU DEf'M 'LEFT$ ( ' 

4l E9 '° 

,, 
4l rr un 112te on·w e 

11218 :I ll DIS PLAY A. LL SHU'T ENTRY KEYS ttt 
4411 CDC9'1 11221 OtSPLY CA LL 91 C~H : CLS 
44U IUD 111131 LO B. 1) : 26 LETTERS/2 cot. . 
Utfi J£,41 81241 LD A,65 
441 8 21 ]14] 11251 LD HL,T81. :HL POitn'S TO SENTRY KEYS 
4418 cs 1 1261 LP5 PUSH 9C : SAVE COUHTUI 
UIC rs 11 271 PUSH 11.F 
4410 i1El2 11288 t..D c. 2 
Ulf CD)8 44 11291 LP 4 CALL SCR 
441 2 lE28 tllH t..D A.,32 
4414 COS8 44 l!lllll CALI. SCR 
4417 lElO 11321 LO A, )OH 
44 19 cose u ll ))I CALL SCR 
U JC 1£21 81341 LO A,12 
u a co5e u I 1J5 1 CA.LL SC R 
44 21 1618 lllU LO e,e ;SET COtl f.'T FOR l'IA.lC. 
44 23 1E lll7i LPl LO A, ( HL} 1 NUNB&R OP LETT£fl.S 
4424 f'Elll 111381 CP I +l PCR WORD 
44 26 281 C 11391 JR Z, LP2 ; AND DISPLAY VORD 
44 28 PEIO 11411 CP ll JCHECX FOR <ENTER > KEY 
44 2A CCSEU 110 I CALL Z ,CHNG : CHANGE TO UP AJt ROW 
4420 CD!.8 44 81421 CALL SCR 
44 36 23 114lt INC ttL 
U ll IS tlHI DEC B :OEC . 'lfORV COO N'l'U 
402 18EP 1108 JR LPl 
404 3£21 11468 LP2 t.D A,32 
40 6 21 11419 INC HL 
44 17 CDS8 44 DUU CALL SCR 
44 JA 111'8 1101 OJNZ LP 2 
44lC lfilf IUU CONT LO B, l !t : PUT 1 ~ SP4C£S 
U lt lE2 1 111511 LP) LO A. 1 l2 OETWECfi EACH' 
4441 C:DS B44 IU2t CALL SCR WOAC 
444] U P9 ll Sll DJN Z t.PJ 
444 5 Pl 11 50 POP lit" ;NEX. T L&TTER 

444 6 le 11 551 tNC A ;A•A•l 

4447 PS 11 SU PUSH AF :SAVE LETTE:!4 

(U8 ID 11 S7i DEC C 

4449 21C4 111S 81 JR ?tt .,LP 4 

4448 lUD IU591 l.D A,l l ; ENTER 'KEY 

U40 CDSB U 111611 CALI,. SCA. ~QRO ~ t.lft 

44 51 Fl 11611 POP AF 

U Sl Cl 1162' POP BC :G£T COU N'T 

U~2 1 5 11611 DEC B 

U H CA72111 111641 JP z.72H 

44 56 18&] 11651 Jfl LPS 


111661 : .................... ,.,,,,.,, ........ . 

4458 D9 0671 SC A EU 

44 59 CDlllll 1111681 CALL llH :DI SPLAY TO SCREEN 

u se 09 11169' £xx 
4450 C9 111711 RET 

U SE JES& 11 71 I CtrnG LD ; UP ARROW FOR <tHTCR> 

HU C9 1172 1 RE'I' 


ll7JI ; ti ttt ltttttltl I I tltl t t I I I I UUU I I I It 

4461 7£ 11 7 41 PRINT L.D A, t HL) 1 PJUtn' MESSACE 

446 2 FEii 111 115 1 CP I : POI.NTEO TO 8Y HL 

4464 ca 11761 IU!'T l TO 'ntE SCR££H 

44 0 l:Z 117111 LO {DEi ,It :MESSACE MUST 

4466 2J 11781 INC HL END JN I 

4467 l l 11791 INC DE 
U68 l8P7 11 811 JR PlilIN'I' 

1 1811 , 11 Cl:tA~£ SllifT UYS TO DES IRED 7 l.ETTl;R £:!-;TRY ti 

446A CDC'81 11821 S[NTRY CA.LL llJICCJH 

4460 1111]0 91831 LD 0£ , JOHH ; PRit."T KE SS 

4411 21CE U 11 8 41 LO ttL, M.ESS l : TO SCM&~ 

un CD61 44 1 18!11 CALL PRINT 

44 7fi llCIJO tl 861 LO 0£, JDCtH 

4479 2ll84S tl871 LO HL ,ltESS2 

44 7C C061 44 11&81 CALL PUNT 

44 7F 11811£ 1 169 111 1.0 DE, )£81 H : NtxT LI N'f 

448 2 OS ll9fllt PUSH DE rs.A.Vt: SC REEN PTJll . 

U8l CDOIO 11911 CALL OH :Cn' C'HAR. ( ROfll ICY SCA.H I 

4486 Dl 11921 POP 0£ ; GET SCREE:N PTR. 

4487 P'Ell ll9Jt C P 1 

4489 CAtlU tl941 JP Z, OISPLY 

448C 12 819'51 LD (DC) ,It : R.11' L£T1'E.R 'l'O SCRUM 

U 8D l3 11961 INC 0£ 

44 8E ll 11971 INC l>E J MOVE OV&R FOR OllD. 

U 8F Ofi41 11981 SUB OH :SU B. LETTER A 

44 91 17 tl991 RLCA : l'tULTl PLY 

449 2 17 1 2191 RLCA i BY 

44 93 17 12111 RI.CA. 
 I 8 
44 9 4 2lll 0 121 21 LO RL,TBL : START or WORDS 
U 97 8D 112111 ADC A,L 
44 98 3111 12141 J~ NC , STILL 
449A 24 121 !.t me H 
4498 6F 12HI STILL LD L ,A 
40C 4P' 92171 L.D C,A ; STORE A 
44 90 8fil7 12181 LO : ltAX. LE~GTll 
449P D9 9 2'91 COMTIN EXX 
44 AI CDOlll 92111 CALL ;GET CHM. 

"" 
U AJ 09 12llt t:XX "" 
44"4 FEil 1212t C P l 
44A 6 CAC944 1 2111 JP 1 , 00NE :GO IP 8RCA.l KfY PRESS.t:l> 
44A9 F£18 121411 CP 8 ;SACtl: AR ROW 
UAB 2115 12151 JR NZ,JHP2 1GO r.r oar. 
44AJ> 79 12168 1.0 A, C 
H AE AD 1112171 XOR L : CH£CIC A ACA INST L 
UAP 2SIA 12181 J R t ,JMPl ; GO If' SME 
401 18 9 219 9 DEC OE 
4482 lo 8 2211 DE( Ht. ; PERF'ORM BACK SPACE 
U Bl JE21 12211 LO A, 32 ;S PAC E 
44&5 lfiH 122 21 t.O I HL) , ~ 
44 87 12 12231 t.O CO£J ,A 
4488 84 122"1 INC B ; Pt Clt UP CO\W7 
44 89 18£ 4 12258 JR COf..'TW 
U BB )!:21 12261 JNPl 1.0 A, l2 : I t' COUN'T • tl 
44 80 12 922 "1' 1 LD t O!'. ) .A 
44 8£ l ti la 1122U LO {Hl. J , I 
'4C8 UIOD 922U J lt CONT IN 
44 C2 71 82111 JJ'IP2 LD { HL) ,A : PUT NEW 
44 Cl 22 12111 LD 10!) ,A ; .."ORD IN 
44(4 )) 12321 lSC Ot i'IE.KOR'f 
44 CS 23 1 2 lll I ~C HL 
44 C6 1 5 12JU OCC B 1CllEC IC COtHl'T 
44 (7 2106 i'l2 l5 1 JR NZ,CONTI.~ 
44C9 lUI 12361 DONE t.0 ( HL) ,t 
4 4CB CJ 81U 12111 JP DISPl,V 

en110 1uuaut••••11t1 t1 uu1u111'' "" 
H Ct: 2A V23U ME5Sl m:r11 • •• f: S:TE~ A 1.t."T'Tf?A AND THEN YOUR COPt.P\.ANO • •• 

E &NTAI&S . 
4531 H 1 2 U'IJ DlFS 
451 8 21 l2 4U HESS2 Dlf l't •• COF>'IH. lCH T APRIL 19 81 B:'i' Jt >l. kASTIN' •• • 
' S61 11118 9242i!l C>Ef& 
H62 UH 1 24:31 01:.N ••H-64 HH Q244'1 Elllt.'.1 Ot:r..· •4 2 E9 8208 o.10 BtGI N 
HUI TOTAL £P:RO~S 
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By Waldron P. Hodsdon 
Hmmmm. Look s li ke anot her "Space Invaders" type game. 
Nice neat rank s of aliens poised over your defensive base 
. •. but WATCH OUT! Here they come, swooping down 
with their bombs and Kamakazi - like d ives. There are in ­
dividua l attackers plus group flights -- a ll intent on de­
s t roy ing your three base s befor e you des t roy them. 

Full sound effects add furt her exci tement to this machine 
language game . The ac t ion is fast and furious enough to 
keep you on the edge of your sea t for hours on end. 
A LI EN ARMADA a llows u p to two p layers and has three 
levels of d ifficul ty from beginner to expert. All for only 
$I q. 95 ( I 6K tape) or $18 . 95 ( 32K d isk ) . 

MAIL ORDERS: Include $2.00 shippmg & har<lling (0 .C. resodenls ada 6% sales lax) 
CHA RGE CARD CUSTOMERS: Call (202) 544-6674 for lastest servoce 

THE LIIlERTY SOFTWARE CQ ~.-:...~: ..... g • ........_,. 

635 Independence Avenue. S.E. 

.,... 61 Washington, D.C. 20003 

What 
makes your 

CENTRONICS® 
737or739 

the better buy ... 
the new ETI 

ETl's own microprocessor intelligence 
can put all the power of your 737 or 739 Printer 

at yourfingertips ... 
Ell's pioneering design (patents pending) allows you-to contrel all 
lhe •11Jll11s of this powerful printer with sl11pl1 co11111ands right 
from Basic or the body of your wordprocessing text. 
Provides 1111l11111 prl1lln1 spelll with mainframe-like dedicated 
peripheral control and programmabil ity. 

r:111111J1IU1f1 wi th most popular wordprocessing packages and 

microcomputer hardware. 

Features: 

• access to all six fonts of the 737 printer & graphics on 739 
• true proportional spacing with justification 
• superscript, subscript, underlining 
• user definable spacing, line centering. form feed 
• UPPE R/lowercasesupport also for UPPER-only systems 
• optional use of BASIC as a simple but flexible wordprocessor 
• no additional cables- Centronics-like edge-card connector 
ETl-A: $147 ETl-T: $147 ETl-U: $157 

(Appleei 11 +) (TRS-aoei Mod. 1,11 ,111 ) (all others) 
order now directly from us (check, MO, Visa, MC) 

or your local printer dealer 
(N.J. res idents please add 5% tax) 

• 
..... 248 

micrGdome 
CORPORATION MM" I
Denville. New Jersey 07834 
P.O. Box 392 (201 627-8554 

a.s.n. 
llU PRODUCT llEIS 

SCRIPLUS 
I 
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: 

change E!':X p a.n cl E!'cl print: 
change no. of chiracters per inch 
or ~ng~~!in~ in mid-line! 

All in accordance with the capabilities of your printer. 
You can change your print size at will! Features: 
1) The user can send commands to the printer to 

activate special formats 
2) Scriplus will not crash programs protected in high 

memory. 
3) " END" returns to DOS READY instead of re­

booting . 
4) The initial line-feed is changed to a carriage return 

to empty the text buffer . 
5) The user can get an ALPHABETIZED directory 

from within scriplus. 
6) Optionally select automatic line feed after carriage 

return . 
7) Supports custom printer drivers (not included) 
8) Modifies Scripsit / LC or /UC. (MOD I) 
9) Works with MOD I and MOD Ill! (Including MOD 111 

3.1 Scripsit !) 
10) Specifically written for the MX-80, but will work 

on ANY Printer that accepts CHR$ codes for 
control. 

Tape or disk $24.95 
(specify ) 

- DEALER INQUIRIES INVITED ­

QUALITY SOFTWARE DISTRIBUTORS 

11500 STEMMONS EXPRESSWAY, SUITE 104 ­

DALLAS, TEXAS 75229 ~ 
PHONE (214) 484-2976 

tRS·IO&S<o'l'«I"' MICRONET 70130,203 ...- 27 PrittO..< llolb:W. 
1radtm1rhol hnch COip Postat t 
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118 SO. MILL ST • PRYOR, OK 74161 
PHONE (918) 82S-4844 

ALL LISTED PRICES ARE CASH DISCOUNTED WE A CCEPT MC . VISA. AND COD tREOUIRES CERTIFIED CHECK . CASHIER ' S CHECK OR 
CASHI FOR CH ARG E ORDERS PLE A SE ADD 3% FOR COO SERVICE . PLEASE AOD 5 °0 

OKLAHOMA RESIDENTS PLE A SE ADD 4 % SALES TAX 

J2K EXPANSION INTERFACES .... 526 

SPECI A L OFFERING 

Due to a very ·pecial purchil e . American 

Bu ines Computers is able to offer a limited 

number of Radio Shack · Expansion Inter · 

fa ce,, di 1he low.,,,t price ever 

Am<'r1ca11 Bu~1ne . ,, Computers guarantees 

xpan 1011 lnt.,rface,, to be Brand ew -

w11li on~inill Jocurnentat1on and 111 perfect 
work1ny cund 1t1o ri 

DISK DRIVES .... s21 

S MEGABYTES FIXED HARD S MEGABYTES REMOVABLE 
STORAGE FOR TRS-80 MOD II 

Call or write lo Amer ican Smalt Bus iness 
Computers and let us show you how we can 
g ive you at most unlimited disk storage on your 
TRS-80 MOD II . American Business Com­
puters features botll Cameo and Corvu s D isk 
Subsystems w ith assoc1 a1ed so ft ware . OH ier 
Inquiries Inv ited . 

OTHER STUFF & ODDS - AND - ENDS 
PAPER FO R YOUR PRI TER .,.. 525 

9 l ;! x 11 Tear -off perforations 

and you have an 8 11 2 x 11 "cu t sheet" 

3200 sheet of IS pound pap er $39 95 

VERBATIM .... 560 

DATALIFE DISKETTES 
We fee l th is is the BEST Diskette 

on the marketl 

T RS -80 MO D l - 29 .95 

T RS -80 MO D II - 4 9. 95 BOX OF 10 

SOFTWARE 
V"562 

TRS-80 COLOR COM PUTER' GA M ES 
PACKET MAN . . ...... . .. 24.95 

M ETEROIDS 21 .95 

COLOR SPACE INVADERS .. .21 .95 

GAME OF LIFE ..... ................ 14.95 

LUNAR LANDER .. ................ 14.95 

OTH ER SO FTWARE FOR TH E T RS-80 
ADVEN TURE (DISK VERSION) 

SPEC IAL '" 19.95 
OLYMPIC OECATHLON 

(D ISK VERSION ).. . . ... .... .. 23.00 
NEW DOS 80 (VERSION 2.0) 

MOD !. ..............................139.95 
MOD Ill .... ............ 139.95 

DISGUSTING!! 
T hat's what we think 

about the pri ce or 

most good "Letter · 

Qual ity" Pr111ters Our 

Starwr1ter 1s B1direc -

11onal nd out "~pee~" 

rhe others hand 

down -­
,.-' 
I 

918-82j-4844 

.... 561 ATTENTION: 

CORVUS OWNERS 

Am erican Business Computers NOW 
offe r ,, a fully compatible TRSDOS' 
operating system . Our System. called 
COROOS . runs all 10 MB. Rev isi on B 
Corvu drives The Program in this 
package con tains a M as ter Progr am 
which will convert a u se r 's operating 
system disk (Vers10n 2 .0) to an en ­
hanced sys tem ca pable of the fol · 
lowing : 

- Completely tran s parent use of 
the Corvus Hand Disk Dr ive 

- Complete co mpatib ili ty with 
existing prog rams 

- A ll utilities (except Fo r mat and 
Bac kup . which s hould not be 
used) will operate normally . 

Pflce . $300 .00 with manua l 

- D EALER I QUIRIES INVITED ­
CORDOS Auth o r -Andy F rederickson 

' TM o f Tandy Corporat ion 
' TM ol Corvus Sys tems 



SMALL BUSINESS 
COMPUTERS t• 1 

118 SO. MILL ST. •PRYOR. OK 74161 • (918) 82~-4844__________________..;_____________......., 
' TM TANDY CORP . 

SUPERPRINTER 
THE EPSON 

MX-80 

.-520 

This 1s the new Epson MX-80 dot matrix pr inter . II does 1us1 about everything you could 
ask a printer to do-Quick ly, qu ietly , reliably . In !ac1 . for OEM 1nstallat1ons , the MX-80 may 
be the single best . a l l-around pri nter you can buy . Bu i that ' s not the best reason to buy 1L 

The MX-80 prints bidirec1 1onally at 80 CPS in a user-delmed choice of 40. 80, 66 or 132 
co lumns. And 11 that ·s not fast enough , i ts logical seek ing I unction minimizes print head 
trave l time . The MX-80 prin ts 96ASCll , 64 graphic and eight in ternat ional charac1ers w i th a 
tack -sharp 9 x 9 matrix . For a long time. Epson pr in ters are known for re11ab1 111y and the 
MX-80 is no exception But that · s no1 the best reason to buy 11, either . 

The pr int head has a llte expectancy of up to 100 x 106ch arac1ers. and when 11 wears ou t 
iust throw 11 away . A new one costs less than S30 and the only too t you need to change 11 is 
attached to the end ol your arm The MX-80 is compact . weighs on ly 12 lbs ., and the who le 
un i t , inc luding the two stepper motors controlling carriage and paper leeding funct ions . is 
precise ly controlled by an internal microprocessor. But even that 1sn ' t why you shou ld 
spec i fy the MX -80. 

The best reason is this : because Epson 
makes more pr in lers than anyone else in 

the wor ld . we can afford to se t I each one 
IF YOU BUY AN MX-80 ANO OON ' T 
CHECK OUR PRICE - YOU PAID TOO 
MUCH ! 

AW ... WHAT THE HECK .... 521 

RAM Memory Chi s for the TRS-80 Apple an d others 

11 is the pol icy of American 
Bus iness Compu1ers to offer 
merchandise at the lowest 

pr ice possible . Several 
mon1 ns back . we began se tt­
In g RAM Memory Chips lor 

the TRS-80 lor $45.00 
per set. Someone else sold 
chips for $44 .00 . We sold 
them lor $38.00 . They sold 
them for $37 .95. So we say 
" AW ...WHAT THE HECK ! " 
let ' s see the other guys 

PER 16K SET 

These cn 1ps are brand new 
• 4116 · s • Tnese 200 nano­
secon d chips are lu tty 
compatib le with all TRS-80 

products. Instruct ions lor 
tnsert1on are inc luded . how· 

ever . the dip shunt s req uired 
lor convert ing a 4K Model I 
to a 16K Model I are not 
inc luded at this tow pflce . 

OKIDATA MICROLINE 80 
PRINTER - SJ9900 ,...522 

The M1crol1ne 1s bu oll on a rugged cast alumi ­
num base 10 w1 tns1and the ri gors of continuous 
busrness use I t is driiven by lwo motO(S and 

w il l run al l day wl!h no duty cycle l1 m1ta11ons . 
M 1crol ine printers use a dense 9 • 7 dot pattern 
10 prod uce crisp , ctean cop ies . first copy to last. 
The seven pons 1n the head are " lored " using 
energy ste reo 1n tens ion members . Th is tech ­
nology permits the use ol short . low mass pons 
made wllh an extremely hard alloy . The head 
p ro duces less neat . thereby e•lendong its t ile. 

.... 523 THE REST OF THE t- FAMILY - -
OKI DATA M ICROLINE 82A - The same as the 
M icro 11ne BO bu1 pr ints at 120 CPS and has tow ­
er case descenders . $5119 

OKIDATA M ICROLI NE 83A-The w ide car ­
riage big brother lo the microl1ne 80 and 82A . 
Features both RS -232 and paralle l interfaces, 
120 CPS bid irectional print ing . 9 w ire prinl head 
and adjustab le forms length _ A n excellent 
printer for on ly S899! 

The EPSON M X-70-S C•ll 
The EPSON M X-80 FT-S C•ll 

IF YOU BUY AN Y EPSON 
PRODUCT ANO DON ' T 

The MX-100-S C•ll CHECK OUR PRICE ­
ALL OTHER EPSON OPTIONS YOU PAID T 0 0 MUCH!! 

Call 918-825-4844 l o r pricH. 

RETROFIT YOUR * 
MX-80 TO AN MX-80FT 
ADD A PLATEN TO YOUR MX -80 

TO ALLOW USE OF 

DIRT CHEAP ... $26~ 
But Highly Rel iable . Yes , our Min i Disk Drives have an estimated 

8000 Power -On -Hours Mean Time Between Failure (That ' s 8 

Hours A Day, 5 Days A Week , for 3 .85 YEARS) . Our drives also 

feature a lead screw head positioner · not a cheap band -type 

positioner . If you purchase a Mini Disk Drive with a band -type 

pos itione r , you are buying an INFERIOR PRODUCT ! If you have 

any doubts about our drives. our ONE YEAR Warranty should 

convince you that we know this unit is the best drive at the best 

price on the American market. This is one example where you can 



GENERAL 

Stuff variables and $ in USR calls. 

USR Usery 


David H. Freese, Jr. 
Clermont Computer 
Consultants 
RD #1 , Box 316 
Cape May Court House, NJ 
08210 

The TRS-80 is perhaps one of 
the most powerful com­

puters in the under $1,000 
category. It owes its success to 
good hardware design, but 
more importantly to the Basic 
interpreter that Microsoft wrote 
for Rad io Shack. The Level II 
version of the TAS-80 can pro­

vide hours of intrigue and 
fascination to even a profes­
sional computer programmer. 

Many owners of the TRS-80 
have overcome its one major 
hardware shortcoming-no 
lowercase graph ics-with a 
simple and effective hardware 
modification. When comple­
mented with software patches 
to the keyboard and video 
drivers this modification opens 
the door to word processing 
and other potential uses of the 
computer. 

There will come a time when 
playing the latest store-bought 
game and enduring the speed 
limitations of the interpreter 
does not completely satisfy 
you. More than likely you will 
then begin to explore the real 

19 DEFJHT R-Z 
29 lfl'IJT " STARTJHG LOCATION CF 
38 ~IHTCS/256): SL•S-?.56•SH• 
48 RE.Fe> ll' IF ll•-1 TIEH 68 

49 

GOTO 

SUIROUTJHE" 15 
POKE 16:126, SL• POICE 16:127,SH 

68 

Lil A,<4'lAf'H ) 
Cl' l 
J P MZ, IE4fli 
LD HL , ( 4121H ) 
LJ) s . ( Hl ) 

LJ) A, 9 
CR R 
RET z 
IHC HL 
LO E, <HL > 
IHC HL 
Lil o. (Hl) 

Program Listing 1. Relocatable Basic Version. 
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potential of your TRS-80. Your 
mind will turn to such things as 
environmental control of your 
home, Morse Code and/or radio 
teletype transceiving, music 
generat ion Including multl­
voice orchestrations, and 
perhaps high-speed arithmetic 
processing peripherals. 

All of these applications 
imply the use of controlled in­
terfaces to the computer. Also 
implied, but not necessarily re­
quired, is the use of machine 
language programs to drive the 
peripheral device. 

The USR Function 

The Basic instruction man­
ual provides sufficient informa­
tion on the USA function to 
allow rudimentary use of this 
Basic call to a machine lan­
guage subroutine. Let me first 
outline the use of the USA func­
tion and then describe a way of 
extending Its serviceability. 

In Level II Basic there is on ly 
one allowable USA call. It can 
appear In your programs as: 
100 X = USR(N). The starting ad­
dress of the subroutine called 
by the USA function is pointed 
to by the two-byte vector 
located at 16526, 16527 decimal 
or 408E, 408F hexadecimal. For 
example, if your machine lan­
guage subroutine began at 
32000 decimal, 7000 hex then 
you could load the USA vector 
with: 10 POKE 16526 0: POKE 
16527,125where125 decimal = 
70 hexadecimal. 

The actual subroutine can be 

placed In memory by POKEfng 
it In using a Basic program or ft 
can be loaded using the System 
call In the executive mode. If 
the System load Is to be used, 
then the machine language pro­
gram must be prepared using 
an editor/assembler or ma­
chine language monitor. I rec­
ommend the Radio Shack Edi­
tor/Assem bier, Radio Shack 
T-Bug (machine code monitor) 
and the Small System Software 
RSM (machine language moni­
tor) for this use. 

In addition to the above, you 
have to designate sufficient 
memory at the top of random 
access memory for the 
machine language programs. 
This is done during the Memory 
Size query interchange during a 
cold startup. Failure to set 
aside sufficient memory will 
result in the Basic Interpreter 
overwriting the machine lan­
guage program with string data. 

The Basic manual states that 
the parameter (N) that Is 
passed to the subroutine must 
be an Integer between -32768 
and + 32767. The manual im­
plies that it is not possible to 
transfer other types of para­
meters without the use of PEEK 
and POKE statements to tem­
porary locations that both 
Basic and the machine lan­
guage programs access. This is 
a self-Imposed limitation and it 
is very easy to write machine 
language subroutines that sup­
port the Basic calling program 
with integer, single, double and 
string operators. The interpreter 

:58 
68 
79 
90 
lll9 
119 
129 
I 38 
149 
1:58 
168 
179 
190 
199 
200 
219 
229 
239 
2411 
~ 
268 
2l"B 
2811 
2<JB 
300 
31 9 
329 
338 

POKE S , ll: S•S+ I= GOTO 
lfl'\JT''STRJHG " ;5$ 
PRIHT lJSR( SS >: PR I HT• 

DATA :58,i 7':5 , 64 1 ' 
DATA ~. 3 , , 
DATA 194, 74 , 38 1' 
DATA 42 , 33, 6:1 1 ' 

DATA 79 ' "' 
[)flfTA 129 i' 

DATA 183 r ' 
DATA 290 t' 
DATA 3:1 : ' 
DflTA 94 1 ' 
DflTA 3:1 1 ' 

DATA 96 : ' 
DATA 26 
DATA ~- 97 : ' 
MTA :5(. , 6 : ' 
DATA ~.123 • ' 
DflTA 48, 2 : ' 
DATA 214 ~32 : " 
DATA I 19 
DATA 19 
DATA 16.241 1' 
DATA 291 : ' 
DflTA - 1 
EHO 

FETCH LD A, <HL> 
Cl' 61H 
JR c, SRI-£ 
Cl' 79H 
JR Ht .SRI-£ 
SUB 2BH 

SAl..E LD <DE> , A 
IHC DE 
llJMZ FETCH 
RET 
EHO 



JO 
20 
30 
40 
~ 
60 
70 
aa 
90 
100 
110 
200 
210 
220 
230 
2 40 
Z--..0 
260 
2 1'1! 
280 
290 
300 
310 
320 
330 
340 
3~ 
360 
370 
380 
390 
400 
410 
420 
430 
440 
4~ 
460 
470 
400 
490 
~ 
~10 
~20 

DEFINT Ft-Z 
ltfl.IT "STffHJf.Ki LOCATION" JS 
SH--S-'?.56: SL=S-2:56*SH 
f>a<E 16~26 , Sl.1 f>a<E 16~27,SH 
~ o: IF o•-1 TlEM 70 
f>a<E S , e>: S-S• 11 GOTO :50 
St-PS...-256; SL•S-256•SH 
f>a<E S-27, SL: PC»<E S-26, 511 : ' 
I~ "ENTER STRlf.Ki" JSS 
~IHT lJSR(SS ) : PRINT! GOTO 90 

: , 
DATA 126 : ' LO 

DATA ~,3 CP 


DATA 33 , 175, 64 a.'II LO 

: ,,, DATA 194, 74 , 30 JP,, DATA 42, 33,6~ LO 

DATA 70 LO
: , ,, DflTA 120 LO 
DATA 193 : ' ~ 
DATA 200 RET: , ,, DArA 35 IMC,, DflTA 94 LD 

DATA 3!5 IMC
,, DATA 96 LD 

DATA 33 , 93 , 117 LO
,, DATA 112 LO 
DATA 3'1, 33 , ~ : , LD 
DATA 35 IMC 
DATA 35 IMC,, 

: ,DATA 35 IMC,, DAl"A 26 FUCH LO 

DAl"A ~, 97 CP
: , 

DATA :56 , 6 JR
: , 

DATA ~, 123 : ' CP
,, DflTA 49,2 JR,, DATA 214 , 32 sue 

DflTA 119 LO
,, DATA 19 IMC 

DATA 35 IMC
: , ,, 

ML , ( 40FFH J 
A,< ML> 
3 
NZ , 1E411-i 
ML ,<41 2 1H) 
9 , <ML ) 
A, 0 
A 
Z 
ML 
E . <ML > 
ML 
O, <ML> 
ML , EllJFtRP 
<MU , 8 
<41 2 JM >. ML 
ML 
ML 
ML 
A ,<DE > 
6JM 
C,SffJE 
70H 
MC . SAVE 
20M 
<Hl.. >, A 
DE 
ML 

DATR 16, 240 DJM2 FETCH,, DATA 20! RET,, DATA 0 DEFB 0,, DATA -I DEFW EIUF,, EtC> DEFB e 

Program Listing ta . Relocatable Assembly Level Version. 

uses a block of memory to either 
pass the parameter itself, or a 
pointer to the location of the 
parameter. 

These locations are not only 
used for the USR function, but 
for all operations requiring that 
a value be operated on or 
passed to another variable. 
These locations are commonly 
referred to as the accumulator 
but have nothing to do directly 

with the accumulator register in 
the zao chip itself. 

The Accumulator 

Table 1 shows the location of 
the accumulator for integer, 
single and double-precision 
variables. When a string 
variable is being operated on by 
the interpreter then the ac­
cumulator is used to transfer 
the varlable pointer address 
between routines. In addition 
to the accumulator contents, 
the interpreter uses the loca­
tion 40AF as a type flag 
register. The contents of the 
type flag register indicate the 
type of data to be found in the 
accumulator. 

The USR parameter N can 
then be a single, double, string 
or integer variable. A simple 
way of demonstrating this is to 
create a do-nothing program 

and then test the USR call with 
the four variable types. Try 
loading the following program: 

100 POKE 16526,0; POKE 16527,125 
110 POKE 32000 201 
120 END 

This creates a return at loca· 
lion 32000 and Initializes the 
USR vector to that location. The 
USR call now does noth ing, but 
is operative. Now try executing 
the following direct state­
ments: 

PRINT USR(1 ) 

PRINT USR(3.1 4159) 

PRINT USR("'HI THERE") 

PAINT USA(l 23456789.98765) 


In each of the above state­
ments the interpreter correctly 
displays the USR parameter. 
Now try the following : 

A%= USA(1) 

B = USR(4.2) 

C# = USA(l .23450 - 8) 


OS = USR(" ABC'"I 

E = USR(" DEF") 


The f irst four statements ex­
ecute properly since the 
variable type on the left of the 
equal sign Is the same as the 
variable type contained within 
the USR function. The last 
statement will not execute and 
the interpreter will return a type 

mismatch error and is returned 
when an attempt is made to 
assign a non-string variable to 
a string or vice-versa. 

Application 

Now that we know that the in­
terpreter does not disallow the 
use of any valld variable in the 

- .lll8 
lllG ... T\f[ !DJ 

4121 llB Elli 

CR; 

75111 11<11f IWI!• lJ) 

l'5l3 1E lJ) 

i'5l4 ltlll ll' 
l'5l6 QIE<ll ... 
15J'J JI <121 lJ) 

" 
 lJ) 

lJ) 


~ 
1Sll 18 
751: 11 IR 
1'llf Ill 1£1 
1541! ~ lJ) 

l3 oc 
1512~· % lJ) 

1ICl 21~ lJ) 

M 18 LO 
~7 12 4121 lJ) 

1:lfl 1J DC 
1511 l3 DC 
~ l3 llC 
Ill) \A ftTOt: lJ) 

M ft61 ll' 
1:111 .1111£. .. 
1'52 ft 78 Cl' 
1'54 JI el .. 
15 11621! 'lll 
>!I! rr lJ)51J.{: 

11 DC 
ml 1J llC 
15 IHI! DJCZ 
IS Cl 1£1 

"'" 
I 

m 00 9- rm 
--n -,;;1 ltJ" 

~ l [\' ('Ir: Im' 

°'' 

•111" -

~ 

IL.Tlf[ 
A, <ILl 
I 
Kl.I~ 
IL .<llB> 
a.ou 
fl.I 
A 
z 
E.ou 
IL 
P.<~ 
IL,11.111' 
au .a 
(LJB), IL 
IL 
IL 
IL 
11, ([U 

61H 
( ,lllJE 
111! 
IC.91.l 
191 
CILl. A 
t( 

IL 
mOt 

00 
9.• 

(I) 

\lfll 

USR call, let's look at a specific 
application . Nearly all Basic 
language programmers use the 
string variable ability of the 
TRS-80. Have you ever written a 
program line such as: 150 IN­
PUT"DO AGAIN, Y OR N";A$, 
and then watched as your 
favor i te program tester 
bombed the program by press­
ing shift and y simultaneously 
only to receive the wrong 
response? Foiled again by the 
lack of upper/lowercase! 

The dilemma is that the 
TRS-80 keyboard driver 
recognizes the difference be· 
tween shifted and unshifted 
alphabetic characters . The 
video driver converts all of 
these to uppercase characters 
and you cannot tell which has 
been entered. This problem can 
be overcome by using a 
machine language subroutine 
that converts a string to all up­
percase characters. This ability 
is provided by many Basic inter­
preters and is usually called by 
the operator CAP(S$). 

Program Listing 1 is a Basic 
program that loads a machine 
language subroutine in mem­
ory that performs the CAP func­
tion. This subroutine converts a 
string of ASCII characters from 
a mixture of upper/lowercase to 

i t.ftC. tr;r utl Id t.lr-lnl 

; wi• 'flnlr' MiMt lS n:il "*t-11'111 
; "4. \llP1R 
; M 'l.trU.. lnit.h 

; t.sl fer fuU Wll'll 
;•~if-1..y 

; 94. d"fts rA tint. chr.:tr lfl WW 

: C( POU't.t.\oCIWW'lll; \llP1R., _ ... 
l \l<n WiN 1""'11 
; '"" \llP1R Irr lllllC 
;; sit. ,.,.t,. lo Wini 

; ll POri1i l,a. br.l'ftr' 
1"4.<t>lr'oct.or 
; let.~ tr lOlllr'.IW!Jltr' ~ 
: a.l~ IJlftJI C-M 
; l.tsl fer ril'hir ctw-ictAr 
; thi \ i ~ ....._IC' dw-Kitr 
; C'MJll"'t.toll'flERC'M 
; \Urt <iW'illMM" in Wfff' 

; ~ blM \trinll l'OI~ 
; & iXi tr(i"' Wird 

il"i!fl!lltioftull"er 
; ~~.. 01 bJhr 

Program Listing 2. 
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http:1"4.<t>lr'oct.or
http:STRlf.Ki
http:SH--S-'?.56
http:STffHJf.Ki


all uppercase. The resulting 
str ing is returned \n the same 
place as the original. No 
parameters relating to the 
string are changed. 

Location ol Variables Passed by USR 
Address lnleger Single Double Siring 

4110 
41 1E 

xxx 
xxx 

xxx 
xxx 

LSBm xxx... 
411F xxx xxx xxx 

4120 xxx xxx xxx 
4121 LSB LSBm LSBvarptr 
4122 
4123 

MSB... MSBm MSBm 
MSBvarplr 
xxx 

4124 xxx EXP EXP xxx 

40AF 02 04 08 03 

varptr + 0 xxx xxx xxx siring length 
varplr + 1 xxx xxx xxx LSB. siring address 
varplr + 2 xxx xxx xxx MSB. stri ng add1ess 

Table 1. 

Note: xxx ind icates unrelated data 
LSBm Is the Least significant byte 
of the mantissa 
MSBm is the most significant byte 
of the mantissa 
-- indicates fntermediate values or 
the mant issa 
EXP Is the value of the exponent 

Operation of th is subroutine 
is quite simple. The contents of 
the type flag register {40AF) are 
exam ined to test tor a str ing 
parameter (lines 100-120). If the 

parameter is not a string, then a 
jump to the function call error 
message (J P NZ,1E4A) ls ex· 
ecuted. The location ot the 
string variable pointer is next 
loaded into the HL register pair. 
The str ing length is put in 
register B, and the address of 
the first character in the st ring 
Is put in the DE register pair 

(I in es 130-210). Lowercase 
ASCII values are converted to 
uppercase values, and upper­
case, control and graphic 
characters are left unchanged 
(lines 220- 300). This is repeated 
for all characters in the string . 

This subroutine illustrates 
the principles involved in exten­
ding the USA call to inc lude 
string parameters. It is not yet 
useful enough to place in a 
library of favorite programs. We 
may not want the original string 
to be mod if ied and/or we may 
want to create a new string 
whose elements are the upper· 
case (or lowercase) equiva lents 
ct the original str ing. 

Program Listing 2 provides 
just such a program. This 

subroutine differs from the first 
In that a separate block of 256 
bytes is set aside for the con­
verted stri ng. When the return 
is made to the interpreter from 
the USA function the address 
or the variable pointer in loca· 
lions 4121 and 4122 Hex now 
point to that block of memory. 

Th is subroutine allows a pro· 
gram statement of the follow· 
ing type: 

200 AS= ""ABCOEF '": INPUT BS 
210 IF A$ = USR(BS) THEN PRINT 
OK" 

The str ing 8$ is not altered 
by the USA call , and the test is 
satisfied even if the shift key 
had been held down during the 
entry of 8$. The CAP funct ion 
becomes very useful when a 
long list of string data Is being 
searched for a match against 
new input. Mai ling lists and in­
ventor ies are st ri ng lists that 
typicall-y con\ain mixed up­
per/Jowercase entries. Add th is 
USA funct ion to programs of 
this type and save yourself 
some heartburn. • 

en 
0 
f/JElJflS :1.5 -<
f/J 

EDAS is a sophisticated Editor Turn your Editor Assembler into ~ en and Assembler for TRS-80 I & Ill a disk package. This 32K patch rn 
~ • All text may be input in upper or modifies EDTASM for DOS OJT 0 
0 lower case. eration. Features? Add full disk rn 
en • Assemble directly trom one or MISOSYS MISOSYS MISOSYS MISOSYS MISOSYS -<1/0 , block move, global change, rn 
:E more disk files via •GET. ~ LOOS.Version 5.1 is the Ultimate in Operating ! printer pagination, sorted sym­ ~ 
en • Assemble to disk or memory en Systems for the TRS-80 Models I and Ill. f/J bol table, print memory utiliza· 
~ • Binary, octal. decimal. hex, and ~ MISOSYS is your East Coast Headquarters ~ tion, enhance DEFM expansion, 
0 string constants; Multiple con· :E for LOOS, the documented system' Version (;i protect memory, and recover 
en stants may be input on a single 5.1 is priced at $169.00 + $5.00 S&H per after BOOT. From within the 
:E line. ~ system. Deduct $50 if ordering both. ! EDTASM you will have DIA, 
en • CMDFILE utility included. en ~ KILL, & FREE. Upgrade your in~ • Conditional assembly support. g LIJ[]Q 5 1 en EDT ASM! $20. 0 

(I)O • Cross·Reference utility. i LJ •• (;i -<en • DOS functions DIR. FREE. KILL. SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW (I)
:E and LIST are supported. THE B00KS 

~ en • 14-character labels including ()Sf:'IBLRi THE BOOKs must be a part of 
~ special chars."@","$'","."','"?". C your tools. Volume I gives you 
O • Editor includes block move. omplement your assembly language tools with this access to all math operations in 
!!? global change, renumber, find. Z-80 disassembler which produces screen, printer, your Level 11 ROM. A symbol 
~ • EDTASM & M·80 source files cassette, or d isk file output. A two pass process table of the entire machine not· 
en can be read or written. provides SYMBOLS for 1 6-bit address and 8-bit rel- ing over 500 addresses is inc'ud­
> • Expression evaluator supports al ive references. EOUates & ORG are generated. ed. Volu me II tells you every- g: 
~ + , -, ' ,/, MOD plus logical AND, Read SYSTEM programs & display load address thing you wanted to know about en 
en OR, and XOR. range. $20 (OSMBLR I for non-disk use is $15). the level 1/0--printer, key· ;,; 

EE 
11 

:::& • Paged& titled list ings with page EOAS, CMOFILE, DSMBLR Specify Mod I or Ill.Add board, video, and cassette rou· ~ 
(I) numbers and date/time. $1 S&H+$.50 per program. VA residents add 4%. tines are fully explained Each u; 
~ • PAGE. TITLE. SUBTIL, SPACE, ~ volume has a fully commented 0 
O & COM pseudo-ops supported. listing of all the routines dis- en 
!!? • Set memory size, page prompt, VISA" MISOSYS - Dept MU 3 cussed. THE BOOKS will save Ui 
:::& JCL execution, Abort option. 5904 Edgehill Drive, you hours of assembler pro- ~ 
en • EDAS is supported with TRSDOS Alexandria, Virginia 2 2303 gram ming. Each volume is priced u; 
~ compatible DOSs (LOOS, VTOS). 703-960-2998 MlcroN ET 70140,31 O at $14.95 or buy both for$24.95. o 
O • Price is $79.00 + $4.00. S&H. Dealers Inquiry Invited .,.. 221 Add $1.50 S&H per book. U1 
!!? ~ 
::ESASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW 
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Begin your search in the in­
dex of Computer Shopper's 
bargain filled pages. Locate 
the category and page 
number of items that 
interest you . 

How to Buy or Sell 

Computer Equipment


and Software 

and come out a winner 


START HERE 
WITH... 

11111111111 1 1~ 

~11111111 ~ 


As you outgrow your 
system or want to trade up 
(most dealers won't take 
trade-ins). use Computer 
Shopper ads to sell your 
items to 20.000 readers na­
tionwide for the low cost of 
1 O c:?nts per word. 

Congratulations. you 're a winner whether you buy. sell 
or trade in the computer marketplace by subscribing 
and using Computer Shopper 's action yellow pages. 
And for your first bargain. take advantage of a FREE 
issue of Computer Shopper as a " Special Get 
Acquainted Offer." 

Act today and receive your first issue free in addition 
to the $10. one year/12 issue regular subscription 
Of course. 1f you are not 100% satisfied. you may 
cancel and st ill keep the free issue 1ust for trying 
Computer Shopper 
BONUS· New subscribers are entitled to a complimen­
tary classified ad. Use 1t for pre-owned eqwpment or 
software or as a want-to-buy ad Just print or type your 
ad on a plam piece of paper and send it along with 
your subscnpt1on. Your phone will probably start ringing 
before you receive your first issue. 

For MasterCard and VISA Subscript ions only, 
CALL TOLL FREE 1·800-327-9920 

1 1 111 11 11 11 11 ~ 


Computer Shopper's easy­
to-read format makes your 
search quick and simple 
with classifications at the 
top of each column in bold 
black headings. 

Start or add to your com­
puter system by finding 
money saving bargains in 
each month's issue from 
individuals who no longer 
need their personal equip­
ment. 

If you need help with any 
computer related problem 
whether it's an interface 
problem or advice on the 
right peripheral for a home­
brew system. use the free 
HELP column especially 
designed for that purpose. 

For MasterCard and VISA Classified Ad orders only, 
CALL TOLL FREE 1-800-327-9926 

You have the convenience 
of shopping nationwide 
without ever leaving your 
home or office. And ii you 
buy out of state you'll save 
on sales tax. 

1111111111111 
 ~1111111111111 


You've got your computer 
hardware, but what about 
the software? Use a Com­
puter Shopper ad to find 
what you need. Someone 
advertising in Computer 
Shopper probably has what 
you want. 

¢camPUTE!R Sl-lOPPE!R "" 
P.O. Box F138 • Titusville, FL 32780 


Telephone 305-269-3211 




APPLICATION 

r ~ 
LOAD 80 

Use your computer to track the inflating cost of life. 

Procedures Pricing 


Wynne Keller 
Downeast Digital 
RD 1Box507 
Solon, ME 04979 

Changing prices are a prob­
lem for more than the 

pocketbook. They create a 
bookkeeping chore for people 
who need to stay aware of the 
current cost of their product or 
service. Procedures Pricing is 
designed to store pricing infer· 
mation and simplify the chore 
of cost determinations. It was 
wr itten for the purchasing 
department of a hospital but is 
useful in many other applica­
tions. 

The program stores the cost 
of items used in a procedure or 
product. For example, in a 
hospital each type of surgical 
operation has a supply list. The 
cost of those supplies deter­
mines the hospital charges for 
the operating room. If the cost 
of any item increases, someone 
must check every procedure us­
ing that item and alter the cost 
for the procedure. It is repeti ­

live work, ideally su ited to the 
computer. With this program, 
the user would enter the item 
price increase once, and the 
computer adjusts the cost. 

But hospitals aren' t the only 
purchasers that can benefit 
from this program-consider a 
craftsman selling jewelry. Using 
this program, he takes each 
design and enters all the items 
used in it. Then, whenever the 
price of any raw material 
changes, he can enter that 
change and adjust the prices of 
all his jewelry. 

At home, recipes may be con­
sidered a procedure, and the 
quantity and cost of ingre­
dients may be entered into the 
program. Then, when a pound of 
ground beef increases, the cost 
of all meals using ground beef 
can be adjusted . Using the pro· 
gram this way is more work 
than it is worth, unless you run a 
restaurant, but it shows the 
many possibi lities. 

The Program 

The program requires a 32K 
Model I or Ill with disk. Data is 

read from random access files 
and search time can become a 
problem if many procedures 
are entered. The quantity a disk 
will hold depends on the 
number of Items in each pro­
cedure, but on a full disk search 
time might be as high as one 
minute. If your computer has 
double density, the search is 
much faster. No more than 50 
items may be included in any 
one procedure, and the total 
number of items allowed is 150. 
Model Ill users should note that 
the arrow keys are used as pag­
ing command keys, but will 
print on the screen as a bracket 
for the up arrow and slash for 
the down arrow. 

There are four main menu 
choices in procedures pricing: 
Item f i le maintenance; pro­
cedure file maintenance; 
printer; and End. 

Item File Maintenance 

The top of the screen during 
the item maintenance pro­
cedure lists the control keys; up 
and down arrows for paging the 
screen forward or backward, A 

for adding items, D for deleting 
items, E for editing items and • 
for leaving this procedure. 

To begin, press A. The bot· 
tom line of the screen will show 
each item as you enter It. An 
item number must first be 
specified. It is easiest to start 
with one and work up, but up to 
four digits may be entered to 
reflect an inventory code, pro­
vided each item has a unique 
number. Letters are not accept· 
able. Next the item description 
is entered, with the maximum 
length indicated by asterisks. 
Cost is the final entry, limited to 
six digits , including the 
decimal point. The item is then 
placed in the middle section of 
the screen and the last line of 
the screen wil l prompt the user 
with " Choice?" 

If an error was made, press 
the E key and the computer will 
request the number of the item 
you wish to change. The item 
will be displayed at the bottom 
of the screen, and new data 
may be typed. To leave the data 
unchanged, press Enter. 

If D is pressed, the item 
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number must be specified; It 
will then be cleared from the 
screen. Alter each operation, 
some top-of-screen choice 
must be specified in order to 
continue. Thus, \t ls not pos· 
sible to say add and continue 
add ing Items one after another. 
A must be pressed before enter· 
Ing each item. When the screen 
Is full, no more material may be 
added until the down arrow key 
is used to clear the screen. To 
exit the section entirely and re­
turn to the main menu, press 
the asterisk key. All data is 
automat ically sorted by num· 
ber when the asterisk is 
pressed. 

Procedure File Maintenance 

It ls helpful to have a printout 
of the Items file before entering 
procedures. Do th is by specify­
ing main menu choice 3-Prlnter, 
then pressing I for items list. 

The procedures mainten­
ance creates a file showing the 
name and quan\tty o' Items 
used in each procedure. Then It 
presents the total cost of the 
procedure. Main menu choice 2 
produces a screen with the 
same control keys used in the 
Item maintenance sect ion. 
Alter selecting any choice, the 
procedure number must be en­
tered. If there are no pro­
cedures on f ile, you may start 
with one and cont inue or use 
special numbers. After the 
number \s spec ified, the com· 
puter searches to see if the pro­
cedure already exists. If not, 
you are ready to add It. An error 
message is presented if you at­
tempt to edit or delete a nonex­
istent procedure. Note the let­
ter A, Dor E will remain in the 
far right-hand corner of the 
screen to rem ind you which 
mode is being used. 

Add 

The screen for a new pro· 
cedure will show fleld numbers 
on the far left. The f ield 
numbers are simply screen 
numbers. Adjacent to them will 
be the Item numbers (ass igned 
in the Item maintenance sec· 
t lon). 

To give the procedure a 
name, type - 1 and then type 
the name (l imited to 20 

characters). Press Enter and 
the name will be printed near 
the top of the screen. 

To enter Items for a pro­
cedure, type the first fleld 
number, then enter the Item 
number for an Item used in the 
procedure, and the quantity 
used. The computer then enters 
the Item's description and cost, 
cost times quant ity and the 
total for this procedure. When 
the page is full, use the down 
arrow to proceed to the next 
page. To correct an error, 
retype the field number of the 
wrong item and change the 
Item number. To leave the add 
mode, press the asterisk key. 
(Note: Do not use the ed it com· 
mand at the top of screen. It 
refers to editing the procedure 
as a whole and does not func­
tion while the add mode Is be­
ing used .) 

Edit 

When E is pressed, the pro­
cedure number is requested. If 
the procedure exists, it will be 
disp layed and correct ions can 
be made by typing the ap· 
proprlate field nu mber. Leave 
the edit mode with the Asterisk 
key. To correct pri ces, the pro­
cedure Is not ed ited , but on ly 
the item maintenance fi le. Prices 
for each procedure using that 
item are upgraded automatically. 

In the delete mode, the pro· 
cedure number is req uested, 
then displayed If It exi sts. A 
quest ion at the bottom of the 
screen asks if th is Is the correct 
procedure. If it Is, answer Y and 
it will be flagged for delet ion. A 
procedure flagged for deletion 
may still be recovered by 
ed it ing It. A record f lagged for 
deletion will not appear in 
printouts. 

Printer 

The printer menu provides 
several types of useful pri nt· 
outs -li sts of procedu res , 
selected procedures or items 
on fi le- an espec ially helpful 
list when entering or ed it ing 
procedures. 

After changes are made In 
item prices, the user wil l have 
an opportun ity to obtain a print· 
out of only those procedures af. 
fected by the change. If this op-

lion is not selected at the t ime 
It is offered, the computer does 
not retain the Information and 
the list Is no longer available. 

End 

This select ion simply returns 
the computer to ready status. 
There is no need to save files as 
a separate command because 
each procedure is saved in­
dividually when work on It is 
complete. 

Modifications 

Th is program is a framework. 

Many modifications may be 
needed for various applica· 
lions. The most important 
might be changing the quantity 
to allow decimal values so frac­
tional amounts of an Item could 
still be reflected in the total. 

One section has yet to be 
written: the routine deleting the 
records flagged to be deleted. 
As It is, deleted records wlll 
stay on the disk indefinitely. 
The only way to remove them is 
to edit a procedure you wish to 
delete and change It to 
something else. • 

Program Listing 

~ ?RDCEDUR/ BAS ---- HOD IJ/ iJ/81 
MICHA EL R. KELLER 

J ' DOWNEAST DIGITl\.L 
4 ' SOt.ON , HE e 497 9 
s ' 
2S ' - - - - VM I ABLES LIST 
26 'I N( • ITDU 1D $ ( • I TP.lt DESC IC I I • I TP.lt COST 

27 ' X, Xl , X2, XT ' Z. • COU NT ERS 
28 'CU • CURSOR SZ • F I ELD SIZ E A • ASC/I NSTR 

29 ' XF ' fL • FLAGS P l $ • USI NG(ITEH ) P2$ •US I NG ( PROC ) 

J e ' RETURN FROll INKE Y$ 

31 'E$ • STRING E1•SNG PREC H • WORK LEN 

l2 ' 

~! :PROCODE$ • PROCEDURE CODE I , DESCRIP$ • PROC . DESCRIP. 


JS ' FIELD LABELS 

36 'NH$ • PROCOOES PO$• DESCRIPS Z$•I TEHI • QTY 
l7 ' ZtS • TEHP . STORAGE ZS 
38 
39 'IT ( • ITEH I ( PROCI 01 • QTY (PROC) 
u 
4l 
12 
se • INITIALIZE 
Sl CLEMe 
S2 CLEM MEll/2 
SJ ON ERROR GOTO ieeu 
S4 OEFHIT A-Z 
S6 DIM IN l298), 10$12HI, ICl(288 ), P$(2 98 ) , I T(5 8) , 01 58 ) , Cl( S 
81 ,PC 12H) ,IP (S 8 ) ,CO$(Si) ,QY$ ( 5 DI 
S7 PlS•" ll ll \ $$ 11.11" 
se P2S•" lt 11 11 ' ' ss11 .u '" s 
$11 .11" 
S9 Ct.OSE 
68 OPEN "l",2,"ITEHS" 
61 INPUT I 2, XF 
62 FOR X• l TO XF 
64 INPUTl2, INIXI, IDSIXJ , !Cl IX) 
66 NEXT 
6 7 XX • XP 
68 Cl..OSE 
72 CLS: PR !NT@U8 , "PL EASE ENTER TODAY' S DATE ( MM/ OD/ YY) : "1 
74 SZ•8 : CU• 488 
76 GOSUB ue 
78 IP MIDS(ES , J,l)<> "/" OR 1110$(£$ , 6 , J)<> "/" THEN H 
89 01\TES•ES : XC•l 
82 GOTO un 
lH ' -- !IUMERIC INKEY$ -- ­
1115 E$• "" : El•ll 
llll H•LEN(ES) : PR!NT@CU,ES;STRINGS(SZ-H, 42) ,STR ING$(SZ-H ,24 ) 1CH 
RS ( ll31 i 
11 S DOS•l NKEYS 
121 IF DDS•"" THEN l!S ELSE CD•ASC(ODSI 
125 IF CD•8 THEN IF H•I THEN 118 ELSE ES•LEFTS ( &S, H-l ) 1 GOTO 11 
8 
l 311 IF CO•IJ THEN ES•ES +STRI NGS Isz - H. 32) : PR INT@CU+H ' . • " EI •V 
AL (ES I : RETURN 
13S IF c o - 12 THEN l4S 
110 If CD<S8 AND CO>l4 THEN 145 ELSE l JS 
145 ES•ES+DDS : IF LEN(ES)•SZ THEN PRHIT@CU , ES;" " r:El•Vl\.L(E $ ) :R 
&TURN 

150 GOTO IH 

2ee. • --- INKEYS -- ­
21s £s- ·· : E! • e 
21& H•LEN(ESI : PRINT~CU , ES; STRINGS ( SZ-H , HI J STRING$(Sz-B , 24 ) 1 CHR$ 

lllJJ; 

21 S DOS•INKEYS 

228 IF ODS• " " THEN 215 

225 CD•ASC(OOS) 

2Je IF C0•8 THEN JP H• 0 THEN 21& ELSE ES•LEFTSIES , H- 11 :GOTO 218 

235 IP CD•lJ THEN PRINT@CU+H ," " 1:E$•ES+STRING$( S Z-H , J2) :RETURN 

237 IF CD•l8 THEN ES•DOS : RETURN 

23 8 IP C0•91 THEN ES•DD S : RETURN 

249 E$•ES+OD$ 
245 IF LEN(E$) •SZ THEN PRI!n"@CU , ES;" ";: RETUR N 
25e GOTO 2111 
JU ' CONVERT SUBROUTINE - ­
311 S PROCDDE$ • NM$ 
319 DESCRI PS•?OS 
JIS FOR X•l TO SI 

Program continues 
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RAM $18.99 
ONE YEAR GUARANTEE. INCLUDES RAM TEST ANO INSTRUCTIONS 

Premium 16K high speed ram for TRS·80 MODEL 11111 . and COLOR COMPUTER. 
MODEL 1 owners add 2.00 tor 2 dip shun1s. 

COLOR COMPUTER SOFTWAR E 
SUPER '"COLOR'" WAITER 

Al rast' 1 Fast. lull featured. character oriented word processing tor the TRS·80TM 
COLOR COMPUTER and any printer FEATURES • 32K compat ible • Choice o l 
dtsplay color • key beep • help command • words typed & woros leH • lab key • 
repeat key • word wrap around • block move • duplicate & delele • global search & 
feplaice • QUtt~ paging • paragraph scrollmg • hne scrolling 

SPECIAL FEATURES au tomat ic linking ol casselle texi lites lor Mnds-oll 
continuo us printing • un1Que movable w tndow tor v1ewmg any part of lhe te,:t 

PRINT FEATURES send prinrer contro l codes, along w1lh text , to prlnler •lull use 
o f pnnter·s special features during normal printing • set margms. line length. line 
spacmg . page length . ano page spacing w11h1n the lext for continuous prmllng • 
automatic centering • rrgnt 1ust1f1cat1on • page numbe1s & htles 
TAPE• S29.95 ROMPAK• S39.95 DISK S49.95 
"Tope UO only. not disk compatible. 

SUPER '"COLOR'" TERMINAL all the lealures ol VIOEOTEXTM and more! Allows 
COLOR COMPUTER 10 communicate woth com puters loke TRS-80 MODEL 11111 & 
APPLE II etc services like COMPUSERVE via MODEM O• RS232 DIRECT! Features 
• upload & download basic programs • print or save data to tape • half & full duplex 
TAPE $24.95 ROMPAK $3'-95 DISK S405 

SUPER ""COLOR"" BUG ex amone & change memory contents in lhe color computer 
• step video display to any 1ocat1on including ROM • look al con lents of 
ROMPACKS ' • access nigh res graph ics & c reate & debug machine language 
programs. TAPE AND DOCUMENTATION $19.95 Rom P1k $29.95 

SUPER " COLOR.. SKETCHER 1urns the color computer into a drawing board. 
Supporls 32K ram • save and load graph ics 10 tape • crea1e tias1c graphics 
programs • prtnl graphocs to R.S LPVll , R.S.LPVlll and EPSON MX·80. 
TAPE AND DOCUMENTATION $24.95 ROM PAK $34.95 

GAM E S 
MODEL Ill / I 16K AND COLOR COMPUTER EXT/BAS. 

FEATURE QUALITY GRAPHICS AND SOUND! 
ADVENTURE J·PAK TAPE $24.95 
This TRILOGY OF 3-D FAN TASY GAMES takes you 10 lhe WORLD UNDER THE 
CIMEEON MOON. Engage 1n rorual comba1 w1lh tooamoalh. nartnokc monsters 
and slolled wamors Ad"a nce m rank w1ll"I play experience Then adventure lhrough 
OAZMAR'S UNDERWORLD OF DOOM to the lorbrdden ruins ol caslle argaan. 
Searcn for the eye ot dazmar whlle avoidmg the sorceror"s 1n l11cate traps_Sur'\l lvors 
mus1 1hen negowue trea c~e rous 1ra11 s among the perilous peaks o f the ug1ek 
mou1a1 ns 10 lhe FORSAKEN GUL TCH where the wicked idol awaits restoration. 

VEGAS 5-PAK TAPES19.95 
The THRILLS OF A VEGAS CASINO at home Five achon packed Vegas games lor 
up 10 lour prayers CASINO CRAPS •21 •ONE ARMED BANDIT• UP & DOWN THE 
RIVER• KENO Bank tracks player s iwmnmgs from game to game • rea1is11c ca,ds 
• regulation tables • boards • alJlhen11c:: $Ounds • 1t11ely grapn1cs • olf1c1al rules in 
ei;sc: h game 

COMBAT 3·PAK TAPE 524.95 
Three acl1011 pac ked two player games featuri ng 111e1 1t\e grapf'l1cs and sound o f 
LASER FIRE . CANNONS. and PH OTON TORPEDOES 

2·1·0 TANK COMBAT five terra ins • !lie experienced arcade player c an design 
corN >at scenario STELLAR BATILE p1lol a fle.-wing lighte r al 1ncred•ble speeds in 
enemy space taking out oorian l ye hgnters defending the 4mpeoal star fortress. 
GALACTIC BLOCKADE maneuver you r cr all ma course lhal boxes your opponent 
but avoid cosm ic ctetms and hoslrle space probes 1 

MODEL Ill/I SOFTWAR E 
REQUIRES 16K MODEL 111 OR LEVEL II BASIC 

READ THIS! Add graph ics 10 your programs 1n minu te s or draw schemallcs, 
graphs. logos . p1c1ures. etc w ith graphics and letrering & save them as 
subroutones or programs' SUPER SKETCHER does more and works 1ust li ke a text 
editor Wi lh graphics • 1rnage frames can be edited and an1ma1ed on screen • 
generate . toad & save graphics. basic subroutines & programs • includes EPSON 
MX·80. R.S.LPVll & R.S.LPV lll graphics screen print dri"°r and more 
TAPE (TAPE 1/0 ) $14.95 DISK (DISK AND TAPE 1/0) S19.95 

SUPER WRITER word processing rhar comtnnes tne Msl feat ures o f o lher good 
word processors and lhose 01 tlie SUPER 'COLOR " WRITER 1nc1uo1ng automatic 
tape of disk hie link ing ano tne movable w indow feature except 8/W display. See 
SUPER ··COLOR·· WAITER for details ' MODEL I/Lii needs lower case mod. 
MODEL 111/1 TAPE & DOCUMENTATION $49.95 DISK S59.95 

AUTOMATIC MENU SYSTEM power up ana au1omenu lakes over . E>ecule 
programs and command files. or LIST. LOAD. ente r DEBUG. BASIC, or TRSDOS 
w 1tti sing le Keystrol(e ! Features opt ions menu w 11h library o f commands. 
MODEL Ill DISK & DOCUMENTATION S12.95 

CODES for THE ELECTRIC PENCIL enter prin ter conlrol codes w1lhm text file lo 
sena to smarl printers rnciuoes orivers !or EPSON MX-80. CE NTRONICS 737. MPI 
88 SERIES. and tile 10 customize tor olher printers. TAPE $14.95 

DISK INVENTORY for the MODEL Ill manage your disk programs. A menu dri•en 
ul •lity teatuong son & print by name. disk . p rogram type. extension. etc.. 
MODEL Ill DISK $19.95 

TRS-80 IS a Re91slered Trademark o l Tandy Corp. 

Masier Charge. VISA and CO D. 

accepted 

Allow add it ional 2 weeks lor 
 nusan '""l iil
personal checks 
When ordering spec:1ty computer 1ype ~~L\~~~( .rur mri • ·. 
Add S3.00 shipping & handl;ng 
MN Res add 5% sales tax . P.O. Box 19096 

Minneapolis, Minn. 6121827-4703 
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Program contmued 

31 7 IT( X)•CVI(Cll$(X-I)) 
319 Q(X) •CV! (QY S (X-1)) 
328 IF IT(X) • 9 THEN Xl • X 
321 NEXT X 
337 FOR X• l TO Xl-1 
338 XL• l : XH • XX 
339 If IT(X) •IN(XL) THEN XK• XL:GOTO 343 ELSE IF IT(X) • IN IXH ) 
THEN XH • XH : GOTO 343 
348 XH• !NT( (XH+XL) / 2) : IF XJ«XL OR XM• XH TH EN 344 
341 IP !T(X) ( IN(XH) THEN XH •XH GOTO 340 
342 IP IT(X) >IN(XH) THEN XL• XH : GOTO 348 
343 IP(X ) • XM 
344 NEXT X 
34S X• l : Xl • l : Cl • 8 
3S8 Cl(X).ICJ(!P(X) ) 'Q ( X) 
35 5 C! • Cl +<:1 (X) 
361 X•X+l 
365 Ir Cl fX-11 •B THEN 375 
ne IF X<Sl THEN 358 
37S RETllRN 
49EI • PRINT SUBROUTINE 
us Xl •66 
418 LPRlNTTAB ( S) PROCODES:" •: DESCRI PS;• •;: LPRINTTAB ( 43 ) "TO'r. 

• "1;LPRINTUSING · ss11.1t • ;Cl;:LPRlNT. "1DATE$ 
415 LPRINT ' " 
417 LPRINTTAB ( 13) "ITEllf" 1" DESCRIPTION .,. COST 

"1 TAB(62) "0TY ";" EXT" : Xl • Xl-3 
420 X• l 
425 IP IT(X) • 6 THEN 455 
438 LPRI NTTllB (le) •"; 
435 LPRINTUSING P2S; X, !T(X) , IDS (lP ( X)) , IC I ( IP(X) I , Q(X) ,Cl ( X 
) 
440 X•X+l 
us Xl•Xl-1 
458 IF X<SI THEN 425 
455 LPRINTSTRINGS(Xl,1381 : 'LPRlNT" • Xl • Xl-1 IF Xl >B THEN 4 
55 
468 RETURN 
see PRINTER PAUSE 

585 PS•INKEYS 

s1e IF PS•"" THEN 5 4 5 

SlS PRINT@969 ,CHRS f 36); "DO YOU WISH TO (C) ONTINUE OR ( 0 ) U!T7 " 1 

S29 CU•998 : SZ • l 

525 GOSUB 2 88 

530 IF ES•"C" THEN 545 

S3S IF ES<> "O" THEN 5 28 

S40 XP• l 

54 S RETURN 

699 OPEN FILE 

685 CLOSE 

619 OPEN"R", 1 , "PROCODE" 

H S RETURN 

6Se ' FIELD PARTIAL REC . 

6 5S FIELD 1, 8 AS NHS 

669 RETURN 

ne FIELD PULL REC . 

795 P!ELD 1, 8 AS NHS, 29 AS PD$ 

7Ie FOR Xz 9 TO 49 

715 FIELD l,X 0 4+28 AS DUMMY$, 2 AS CDSIX l , 2 AS OYS(X) 

728 NEXT X 

725 RETllRN 

7SB GET A RECORD 

7 55 GET l ,XR 

768 RETURN 

eee PUT A RECORD 

885 PUT l ,XR 

BU RETURN 

998 ---------- CLOSE FILE --------- ­
9BS CLOSE : RETllRN 

uee • MAIN MENU

ue5 cLs 
lelB PRINT@94 ,"MENU" 
181S PRINT@l48,"l - ITEM PILE llAlNT . • 
l828 PR! NT@2 I 2, "2 - PROCEDURE FILE llAINT , • 
1825 PRINT@276,"3 - PRINTER" 
U38 PRINT@348 ,"4 - END PROCESSING" 
leJS PRINT@534 , "CHOICE": 
1040 SZ • l : CU•S 41 : GOSUB 180 
1845 IF El <l OR EJ>4 THEN 1948 
104 7 IF E 1•2 THEN GOSUB 60 9 
18S0 ON E! GOSUB 2899, 3888, 4080, 6889 
USS GOTO uee 
2eee lTF.li PILE MAINTENANCE 
299S X•l: XI • l: X2 • l: PL• 8: XF • 8: XC•l 
2818 CLS:PRINTCHRS(91);" • LST PG: ";CHRS(92)1" • NXT PG: • • 
END : (A)DD: (D ) EL : (E)DlT" 
281S PRINT: PRINT" ITEMI DESCRIPTI ON COST " 
2020 PRINT 
2025 POii X2 • 1 TO 18 
2030 PRINT@X2°64+192,USING PIS: IN(Xl) ,IDS(Xl) ,!Cl (Xl) 
2832 Xl • Xl+l 
2035 NEXT X2 
2848 PRlNT@960 ,CHR S I 38); "CBO!CE : •: 
2845 sz-1 , cu~969 
2858 GOSUB 288 ' A• ASC(ES ) 
2855 IF A• U AND X1 <200 THEN 2025 
2868 IF A•91 AND X1 >20 THEN Xl • Xl-28 GOTO 2825 
2865 IP ES• " D" THEN 2898 
2878 IP ES•"ll" THEN 2149 
2875 IF ES•"E " THEN 2249 
2881 lf ES•"'" THEN 2348 
2885 GOTO 2148 
2e91 • DELET& 
2192 FL•l 
2195 PRINT@896,"D"i:PRINT@968,CHRSf38) r " ITEH I : "i 
2111 SZ•4 : CU•966 
2115 GOSUB lei 1 IF El • 8 THEN 2948 
2118 FOR X• Xl-U TO Xl-1 
2115 If INT(El) • !N(X) THEN IN(X) • I : IDS!X)•"" 1 ICl(Xl • B 1 X 
f •l 
2128 NEXT X 
212S IF XF • 8 THEN PRINT@972,"00T FOUND " 1 : FOR Z•l TO 2Be:N£XT:P 
RINT@896 ," "i: GOTO 2849 
2138 Xl • Xl-18 : XFz8 : PRINT@896," "r 
213S GOTO 2825 

Program continues 
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SAVEI on Software for TRS-80" 

NEWDOS/80 Version 2.0 

The most soph isticated DOS ever pro· 
duced for the TRS·SO• Models I and llL It 
prov ides the user w rth '" MAINFRAME" 
power on a " M ICRO" . 

Some Features available are: 
• 	 Jobslream Con1rol Language 
• 	 Mod I/ Mod 111 Diskette in1erchangab1h1y 

Double Densoly Support on Model 1 
• 	 Pagena11on of BASIC lislongs on the screen 

Bas'c prog,am single slepp1ng 
Oynarn1C vanable man1pulat1on 
Mulliple array sorts wolh BASIC CMD 
Complete 1echnoca1 support provided 

A ll this p lus much more tor only 

$149.00 

THE MICRO CLINIC 
by Dave Stambaugh 

ounce of prevent ion is 
Rout ine system chec kout wil l help 
prevent that dreaded loss of data. a 
thorough system c hec kout includes 
both Memory and Disk d iagnostics. The 
M icro Clin ic offers the most exhaustive 
set of routines known of tor the Model I 
or Ill. Don't take chances w ith your data. 
a rouline sys'l'em d'tec\\out is your best 
friend . 

wort h a pound o f c u re." 

UNIVERSAL TERMINAL 
• 	 PROGRAM 

.~~~ ·J\1~'1i-.. 
UNl·TERM/80 

By Pete Roberts 
The 1n1elligen1 program tha t takes advantage 
ol the extended NEWDOS/80 commands is 
here. Supports bo ' h Model I & Model Ill with 
user defined translation tables . and butlered 
upload/down load capabilities. UNl ·TERM/80 
supports standard RS·232 or buss decoding 
modems. Easy way to customize your init ia l· 
za11on parameters 

For Model I and Ill. ... . ...... .... .. . .. $89.00 


ENHBAS 
(Enhanced Basic) 
By Pht11p A Oliver 


Manufac turer· The Cornsolr Group 


Adds 50 new tunc11ons. s1a1emen 1s & com· 
mands lo TRS·80 Mod I & 111 

Examples 
• 	 WH ILE/ WEND 
• 	 3 GRAPH IC COMMANDS 
• 	 SEARCH 
• 	 WINKEY s 1auto IOOPSI 
• 	 AND MUCH MORE 

CHEXTEX~ 
Let your TRS-80" do the proofreading 
on your SCRIPSI T" text fi les" 

Features of th is program include : 

• 	 Com plete d ictionary maintenance in­
c luding the addit ion and delellon of 
w ords. 

• 	 Menu dr iven for ease of operat ion. 
• 	 Spelling Checker 
• 	 FREE expanded dictionaries 

able. depend ing on your 
s torage capabi li t ies. 

NEW LOWER PRICE $59.95 

interest 
Lazy Wr iter !Mod I disk) _ 

Lazy Wr iter 1Mod Ill diskl . 

Meat Master (Mod I & Ill disk) 

Scarlman 1d1sk) . 


(tape). 
Flextext I 1mod I & Ill disk) 
Flextext II \mod 11 disk) 
B ig five games (mod I & Ill) 

disk . 

tape 


$125.00 
$175 .00 
s 24.95 
$ 19.95 
$ 15.95 
$ 29.95 
$ 29 .00 

$ 
$ 

NEW! AVAILABLE NOW 


FLEXTEXT/ 80 (for MX-80 Printers) 

Requ i res Graftrax ... ....... .. .... $ 34 .95 


SUPERSPECIAL-ONEMONTHONLY-500/o OFFONMTC'sMODIDATAMANAGEMENTSOFTWARE 
MTC AIDS Ill 

The Dest ol Meta Technologies tam•lv ol data management systems This easy 
to use system allows even a nov•ce TRS-80 user 10 create data tol es custom 
configured tor many appl ications. from h.sts for ma ili ng and caia iogin 10 
f1nanc 1a1 reporting and ttme scheduling Easy 1o cuslomrze wi lhout program­
ming. •t •S complete w1lh leatures lor add ing. deleting. sorting, updating and 
printing The fle<ob1l1ty wil l make of one ot your most uselul soil ware purcnases. 
MODEL I Reg . Pr ice . . .. $69.95 Sale Price .. . . ..... . .. .535.00 

MTC CALCS·IV 
• More Computations • Save Repon Formats on Disk 


• Faster. and more' 

MTC CALCS Reg. Price ... ... .. $39.95 Sale Price ...... .. $20 .00 


MISCELLANEOUS SUPPLIES 
DISKETTES 


Double dens11y. soil sectored. replacement guaranteed. $p1ndle/ H ub 

P'Otected. (5 '' ' only) 

Verbat im Oatahfe 5''' 40 track . 

Apparal's No Name 5 ''' 40 track 

Verbatim Datalile 8" model II 


PAPER 
8''1"• 11 " blank while. tractor teed paper. full box ... . .. . 
av,·· · 11 " blank wh ile. lraclor feed paper. hall box . 
14'11"•11 " green bar. 1rac1or teed paper. full box. . 
J 'l, " • 15116" 1rac1or feed mailing labels ... _.. 

OTHER 
(NEW LOW PRICES) 

5'/c" plaslic library case ... 
8" plast ic library case 
5 11..· · Flip-sort . . _ 
8" Flip-sort. . 
16K memory kits . . 

. . S24.95 
S21 95 

.. S39.95 

. $24.95 
$14.95 

- 534.95 
. $19.95 

MTC MERGE 111 
· 

Com bones up to 14 AIDS dala Illes onto a single Ille. Duplicates may opt1onally 
be purged. and sorted order ot fecords is ma intained. Machine code for speed 
makes th is usefu l 1f large data Mes are lo be created from smaller ones 
MODEL I Reg . Pr ice ............. $19.95 Sale Pr ice .. . . ... ...... $10.00 

APPARAT SPECIAL AIDS _ Ill SYSTEM 
AIDS . Ill+ CALCS . IV+ M E RGE . 111 

SAVE·•Buy all th re e at one low pnce 

Model I Reg Price .. .. $128.85 Sale Price ......... $64 .45 
LIM ITED QUANTITIES 
AIDS Il l. CALC IV. & MERGE Ill are trademarks ol Meta Technologies. 

UNPRECEDENTED 90% DISCOUNT SALE 

On MODEL II Commercial Grade Business Software 


(LIMITED Quantities Available) 


LIST PRICE SALE PRICE 

General Ledger 
Accounts Receivable 
Accounts Payable 
Inventory 
Order Entry Processing 
Sales Ana lysis 
Word Processing 

$300.00 $30.00 
$300.00 $30.00 
$300.00 $30.00 
$300.00 $30.00 
$300.00 $30.00 
$300.00 $30.00 
$400.00 $40.00 

•All systems include extensive situat ion oriented d ocumen1ation_but is 
suppl ied on diskette only. 

•Above software sold as is and reQui re a min imum ot 64K and two 
d rives 

!Sorry. bul al these rediculously low prices our usual software 
supoort will not apply.) 
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COMSOFT 

NE 
w 

~·~ ~-- - ­TSHARE 2.0 
MULTI· USER SYSTEM 

for t he 

TRS-60® MODE LS I 6 Ill 
Powerful addi tion to NEWDOSSO"' expands the capacity of a 

sing le TRS·80 to service TWO act ive users with lull access to 

Newdos80. 

Users operate independently with joint access to disk and up to 

two printers. 

Execute BASIC or ASSEMBLY language (above 7740 Hex). 

2nd user communicates via a TERMINAL, modem, or second 

computer acting as a terminal. 


NEW BUILT·IN FUNCTIONS 
• 	 Communicate between users 
• 	 Execute two programs concurrently 
• 	 Joint execution of single source 


program with separate data areas 

• 	 Open same file by two users 
• 	 Multi -user MINI-DOS 

Requires 32K model I or Ill with one disk drive and a serial port 
interface (software drivers bu il t-in for RS-232®. HUH-8100® , 
TRS232®, and MPR-232® interlaces). 

SIMPLEX mode for non serial ·pOrt users. Requires only expansion 
interlace or TRS232 wi th printer to act as second " screen ". 
Jobs share TRS-80 keyboard under user control. 
CONFIGURE utili ty makes i i easy to part ition memory between 
users and select 110 modes. 

TSHARE 2.0 for NEWDOS80 ............ .. . . ......... . S 99 
Please speci fy model I or Ill (Model Ill available Sep. 1. 1981) 

TSHARE 1.3 for TRSDOS 2.3/NEWDOS 2.1 S 89 
TSHARE 2.0 + MPR-232 interface (for non RS-232 users! .. $199 

$10 Upgrade privi lege for TSHARE 1.3 licensees 

DBMS 	 S79 
MODELS 1 l Ill 

MULTI-FEATURE DATA MANAGER 
• Up lo 20 user def ined fields. 
• 	 Files extend across multiple 

dlskeues. 
• Supports up to four drives. 
• 	 Automatic sing le drive disk 

mount requests. 

VIEW S19.95 

A SCREEN FORMATER 

FOR DBMS 


• Full CURSOR control 
• Protected fields 
• User form DESIGN 
• File data entry, Inquiry, 

&edit 
• Elegant & professional look 

• 	Four data types and compu· 
ta1iona1 fields. 

• Flexible REPORTGENERATOR. 
• Fast assembly language sorts. 
• MULTI-FIELD sons & searches. 
• 	 Keyed access on any soned lielO. 
• Indexed relations between files. 

CSTOCK $49 

DISK DATA BASE & 

ANALYSIS TOOL 


FOR STOCKS & OPTIONS 

• 	 Regression analysis 
• Charis 
• Pon folio selection 
• 	 Rist( management 

SERIAL 1/0 
MPR-232 

A serial port Interlace designed to properly connect to TRS.-80 
w ith or without an expansion interface. 

• 	 Glitch free operation 
• 	 Connects with card edge connector 
• 	 Uses TRS-80 power supply 
• All parameters switch selectable 
• Baud ral86 50 to 19200 


Manufactured by: 

Micro Projects Engineering Co. 

Cu Iver City, CA 


$119 (ASSEMBLED & TESTED) 

TRS-80tm 

Rad io ShackfTandy Corp. 

NEWDOS Im Apparat, Inc. 

TRS232 tm Small System 


Software 
HUH tm California Computer Systems. 

TO ORDER 

1569Westwood Blvd . 

Suite B 


W. Los Angeles, CA 90024 


213-649-0369 


..... 204 
 = 

Program continued 

2U8 ADD ITDI 
2142 PL• l 
2 145 FORX• Xl-lB TO Xl-1 
2159 IF IN(X) • 8 THEN XP•X : X•Xl 
2155 NEXT 
2168 IP XP•8 THEN PRINT@96B,"THIS PAGE IS PULLt • ;oFORZ•lT02BO:NE 
XT:PRillT@896," •ncOTO 2848 
2165 PRI NT@960 , CHR$ ( 30) 1 • ITDU 
211e sz-4 : cu-966 
2175 GOSUB 199 
nae IF EI • B THEN XF• 0 : GOTO 
2182 lN(XF) • INT(El) 
2185 PRINT@972, "DESC : •: 
2190 sz-20 : cu-979 
2195 GOSUB 288 : IDSCXf') •ES 
2289 IF E$• STRING$(28,32) TREN 
2205 PRINT@l8H, "COST · • · 
2218 SZ•6 : CU•l e86 
2215 GOSUB 100 
2228 IC l (XF) •EI 
2225 XF• B : Xl • Xl-10 

: •; 

2048 

2185 

2230 PRINT@960 , CHR$(30); : PRINT@896," " ; 
2235 GOTO 28 25 
2248 '------------------------------EDIT-------------- ­
2242 PL•l 
224 5 PRINT @96B , CUR$ ( 38) ; •ITEM t •;: PRINT@8 96, • E" 1 
2258 CU•966 : SZ • 4 
2255 GOSUBlaB 
2260 IF E! • 8 TH&N PRINTP896 , • •;:GOTO 2948 
2265 FOR X• Xl-18 TO Xl-1 
2270 lF E! • IN(X) THEN XF• X: X• Xl 
2275 NEXT X 
2288 lF XF• 8 THEN PRillT@972 ," NOT FOUND": : FOR X•l TO 288:NEXTtPR 
INT@896, • ":GOT02B4B 
2285 PRINT@972 , •oesc: •: 
2290 CU•979 : SZ• 2B 
2295 GOSUB 208 
2300 lF E$ <>STRING$(28,32)THEN 
2385 PRINT@l08B, "COST : "; 
2311 cu-1886 : sz• 6 
2315 GOSUB188 
2328 If E! 0 8 THEN IC!(Xf') • EI 
2325 PRINT@896 ,CHR$(31): 
2339 Xl•Xl-10: XF• B 
2335 GOT02 92 5 

ID$CXF) • E$ 

PC ( XC) • IN ( XF ) XC•XC+l 

23 49 ' ---------------------------END---------------------- ­
2342 IF PL•B THEN 2 438 
2345 FOR X•298 TO l STEP-1 
2359 IP IN(X) <>8 /IND FL<> B THEN XF•X : FL•B : X•l 
2355 NEXT 
2369 X•l 
2365 IF IN(X) <> 9 THEN 2498 
2379 FORX2 • X TO XF 
2375 IN(X) •I N(X+l ) 
23 89 ID$(X) •IDS(X+l) 
2385 IC! (X)•IC l(X+l) 
2398 NEXT X2 
2395 XF •XF- 1 
2488 IF X<XF THEN X• X+l : GOTO 2365 
2492 GOSUB 2518 
2495 OPEN •o•, 2, • 1TEMS • 
2 07 PRINT f 2, Xf 
2418 FOR X•l TO XP 
2415 PRINTl2, IN(X) 1CHR$(34) 1IDS(X)1CHRS( H) 1!Cl ( X) 
2428 NEXT 
2 422 XX• XF 
2425 CLOSE 2 
2427 XC• XC-1 : IF XC >l THEN GOSUB 5898 
243 8 RETURN 
2589 ' ITDl SORT SUBROUTINE 
2595 CLS : PRINT@4U,"SORTING" 
2518 FOR X•l TO XF-1 
2515 F•B 
2528 FOR XD•l TO XF-X 
2525 IF IN(XD+l ) >• IN(XD) THEN 255 8 
2539 TN• IN(XD) :TD$•1D$( XD ) :TC! •IC l ( XD) 
2535 IN(XD) • IN ( XD+l ) : IDS(XD) •IDS( XD+l): IC! ( XD) •ICI (XD 
+l) 
25 49 IN(XD+l) -TN : ID$(XD+l ) -TD $: IC! ( XD+l ) •TC! 
25 4 5 f•l 
2558 NEXT XD 
2555 IF F•B THEN X• XF-1 
25611 NEXT X 
256 5 RETURN 
29 99 • 
3111 ' • • • PROCEDURE FILE KA. INT * 
3H6 FL• 8 : KS· •• tPROCOOE$• .. :DESCRIP$· •• :C l • B 
3H7 FOR X•l TO 5 8 
3899 IT(X) · 8 :Q ( X) • B: lP (X) • 8 :Cl (X) · 8 
3 989 NEXT 
3815 CLS 
3928 PRINT@B , CHRS(9l):"•BKWRD: 
)DD : (D)EL : (E)OIT "1 
3825 CU•62:SZ•l 
3938 GOSUB2H 
3 835 IF ES • ••• THEN GOSUP 998 
3948 A•INSTR (l,.ADE",ES) 
3945 IF 11•8 THEN 3938 
38511 PRINT@64 ," PROCEDURE t• ; 
38 55 CU•76: SZ•7 
3968 GOSUBlte 
3965 RC•B 
3866 PROCODE$• ES 
3967 GOSUB 651 
3868 XR•l : IF LOF( l) < l THEN 
386 9 GOSUB 7 5 9 
3878 lF PR0C00E$•LEFT$(NM$, 7) 
3975 

3171 IF XR•LOF ( ll THEN RC• 4 : 
3872 XR• XR+l 
3873 GOTO 3869 
3875 IF RIGBT$(NH$,l) • "•" THEN 

"1CBR$(92); "• FRWRD (A 

RETURN 

RC• 4 : GOTO 3988 

THEN GOSUB 788 tGOSUB 758 i GOTO 

GOTO 3989 

RC•l 
3889 IF RC• 4 AND A•l THEN GOSUB 78 8 : GOTO 3178 
3885 IP RC• 8 OR RC• l THEN IP A•l THEN A•3 : GOTO 3128 ELSE 3121 
3895 FOR X• l TO S : PRINT@468,•••• PROCEDURE NOT ON FILE ••••r 
nee FOR XT• l TO l81:NEXT XT 

Program contJnues 
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Program contmued 

3185 PRINT@448,CHR$1J 8 ) : 
3197 FOR XT• l TO 199 : NEXT XT 
3119 NEXTX 
3115 GOT03825 
3128 '---------------- --- --- -CONVERT-------------------- --- ­
3125 GOSUB 708 : GOSUB 390 
3167 ' --------- ----- --------------- --- -DI SPLAY--------------- ­
3l78 X•l:Xl•l:X2•1 
317 5 PRINT@l 28, "PROCEDURE "; DESCRI P$; : PRINT @l7 5, "TOT• "; : PRINT 
USING " $$11.tl" :CI 
3188 PRINT@l92, " IT!ll! I DESCRIPTION COST 

QTY EXT "; 
3185 FOR X2•l TO 10 
3198 PRINT@X2 ' 6 4+192,USING P2S:Xl, IT ( Xl l, IDS( IP(Xl)), IC I ( IP(X 
l)) , Q(Xl) , C ! ( Xl ) : 
3195 Xl•Xl+l 
3288 NEXT X2 
3202 IP A•2 AND RC•B THEN GOSUB 350e : GOTO 3~88 
3285 IP RC•l THEN PRINT@986 ."'"' THIS RECORD IS FLAGGED POR DELE 
TIOH • • •• • 
32 87 '-----------------------------PI ELD ENTRY------ ---------- ­
3219 PRINT@968 ," FIELD:": 
3215 CU• 968: SZ • 2 
3228 GOSUB2 88 
3225 IP E$• "' " OR ES• " •• THEN IP PL•l THEN GOSUB JJ88 : GOTO 30 
Be ELSE 3SB9 
3230 E• l\SC (ES) 
3235 IF E•l0 AND Xl <58 THEN 3185 
3240 IP E• 9l AND Xl >28 THEN Xl•Xl-20: GOTO 3185 
3245 PL• ! : EI •VAL( ES) 
3246 IP IA•l OR A•3) AND E! >l THEN IP !TIEl-1) • 8 AND El >l TH EN 3 
219 
3217 IF EJ>50 THEN 3215 
3258 IP E!> 0 THEN 3285 ELSE IP E!=B THEN 321 5 
3255 PRINT@968, "PROCEDURE : " : 
3268 SZ•28:CU•979 
326 5 GOSUB 20B 
J278 PR!NT @969 , CHRS{3 8 ); 
3275 DESCR!PS•E S 
3289 PR! NT@l41, STRING$ ( 29 , 32) : : PR! NT@l4 l, ES:: GOT032l 0 
3285 IF El > Xl-l OR El <l THEN 3218 ELSE XE•C!NTIEl) 
3298 PRINT @975 ," !T!ll! I : " ; 
3295 SZ•4: CU• 982 
lJH GOSU8188 
ll8 5 lT ( XE l-E l 
3318 PRINT@990 , "QTY: •; 
lll5 SZ•3: CU•996 
3 329 GOSU81U 
)325 Ol XE) • El 
3338 X2•VAL (RIGHTS ( STR$ IXE) , J)) 
3335 IP X2• 1 THEN X2•U 
lll6 POR X3•l TO 20 
3ll7 IF !T[XE) •IN( X3 ) THEN IP( XE) • X3 X3 • 280 
3338 IP I N( X3 )•8 THEN X3•280 
3339 NEXT X3 
3348 C l (XE)-IC l ( IP ( XE))'Q(XE ) 
3342 Cl•I 
3345 POR X•l TO 58 
3JS 5 Cl•Cl+C l IX) 
3368 NEXT X 
ll65 PR!NT @l75, "TOT . _.;: PRINTUSING" $$ 11. II" : Cl J 
3371 PR1NT@X2'6 4+192 ,CHRS ( 38 ) J : PRINTUS ING P2$: XE JIN ( IP ( XE ) ) ; ID$ I 
l P ( XE)); IC l ( lP ( XE) l rQ ( XE) JC l ( XE) J 
33H PRINT@961,CHR$\3tl1 :GOTO 3219 
ll 88 '----------------------------RECORD------- - --------- ­
3385 IP A•l THEN XR•LOP(l)+ l 
3387 IP RICHT$(PROCODE$,l)" "'" AND A•3 THEN llIDS (PROCODE $ ,8,I ) _. 

3391 LSET Nll S•PROCODES 
3395 LSET POS•DESCRIPS 
3418 POR X• l TO 5~ 
3415 LSET CDS CX-1 ) •HKISllT( X)) 
3411 LSET OYS (X- 1) •HXI$ (Q(X)) 
341 5 NEXT X 
343 5 GOSUB 888 
34 58 RETURN 
35 98 ' DELETE PROCEDURE 
35 92 PRINT@896, IS THIS THE PROCEDURE TO DELETE 

35 85 CU • 956 : SZ •l 
35U GOSUB 209 
3515 lP E$<> "Y" THEN 3559 
3529 HID$ (PROCODES ,8,l ) • "'" Xl • l 
3522 GOSU B 3388 
3525 PRINT@896 , CHR$ ( )8) J 
3531 POR X•l TO 108 : NEXT 
3535 PRINT @9l8, " • • PROCEDURE DELETED ' •" 1 
)548 POR X•I TO 180 : NEXT 
3545 IP Xl <5 THEN Xl•Xl+l : GOTO 3525 
3559 RETUR N 
4818 PRINT 
4895 CLS 
4818 PR! NT @28, "PROCEDURE PRINTOUT" 
4Bl 5 PRI tn • • a ENO : A • PRJ NT ALL • ITF.MS S • SELECT PROC 
EOURES • 1 

4820 SZ•l : CU•l26 

482 5 GOSUB299 

4038 IP ES•"'" THEN RETURN 

4e 35 If ES• " S " THEN 4125 

4037 IP &$_.I . THEN 4225 

4048 IF E$ <> "A" THEN 40 28 

4045 '----------- --------------PR l NT ALL-------------------- ­
4050 If PEEK ( 14312) <1 27 THEN 407 5 

49 !>5 PRINT@l490,• •u PLEASE PREPARE PRINTER• ••• 
40 69 SZ•l :CU=440 

486 5 GOSUB280 

407 0 GOT040 58 

487 5 COSUB 603 : GOSUB 79 8 : XR•I 

40 80 IP LOr(l) <XR THEN 411 5 

40 85 COSUB 750 IP RIGHT$(NH$ ,l )• 0 

'" THEN 418 5 

4898 COSUB 300 

409 5 COSUB 409 

41B0 GOSUB 5 08 IP XP•l THEN XP=0 GOTO 4115 

418 5 XR • XR+l 

41 le GOTO 4880 


Program contlf}ues 
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Technologies 
Centronics Printer Sale 

Completely Refurbished, 30 Day Warranty 

Model# 

101 165 c.p.s .. 132 print positions. 5 x 7 dot matrix , 


areal work horse only $449.00 


101A Same as above with the added features of 9 x 7 

dot matrix and USASCll 95 character 


only $549.00 


101AL 	 Added Bells and Wh istles. All the features of the 
101 line plus LSI only $749.00 

102A 	 330 c.p.s .. 125 L.P.M. bi-directional print 9 x 7 dot 

matrix only $949.00 


•305 	 The best of Centron ics line at the best price, 

compact , 120 characters per second. 5 x 7, VFU , 

top of form and more only $689.00 


Ouietizer covers available for th is model only 
only S 89.00 

501 	 120 c.p .s .. 30 L.P.M. at 132 character lines, 150 

L.P.M. at 30 character lines. 5 x 7 dot matr ix, 

sprocket feed, motor control only $649.00 


503 	 120 c.p.s., sister to the 501 with bi -directional 

print at twice the speed only $749.00 


• Pr int stands available for all models only $ 70.00 

• Paper catchers for all models only $18.00 

Options 
• Add lower case lo most 
Centronics Pr in ters only $89.00 

• Add Motor Control lo your 
779 printer only $95.00 

Our Conversion Kil I gives most 
Centronics printers the ability 
to print in upper and lower 
case · $89.00 
Our Conversion Kit II turns 
your motor on and off auto· 
matically. Increases the li fe of 
your pr inter $95.00 
Both kits require NO soldering. 
etch cuts. software mod. or 
interface. Easy Installation. 

Interfaces 
• Now use your Centronics 

Parallel Printer on any Computer 

wi th a serial Port. Ava ilable in 

four models all with switchable 

baud rates. 

Model 

CSP · 100 


No buffer only $175.00 

CSP · 200 


256 char. butter only $225.00 

CSP · 200X 


X on/X off Protocol only $340.00 

CSP · 2000 


2048 char . buffer only $395.00 


Many More interfaces Ava ilable 

To order. Call 603·883·5369 
~ Service Technologies 
'-ti:J 32 Nightingale Rd. ~ 

Nashua, N.H.03062 
1 


• 
VISA 

Visa and Master Charge accepted 

Inquiries Always Welcome 


Shipping and Handling Extra 

..-297 

Program contmued 

4115 COSUB 900 : GOTO 4000 

4125 '--------------------------SELECno PRINT---------------- ­
4127 FOR X•l TO 40 : PSIX l- "" : NEXT X 

4139 CLS 
413'> PR!NT"ENTER PROCEDUR E I (S) TO PRINT (Hl\X•40): ENnR • TO 
END•r 

UU CU • l28:x2•l:SZ•7 

4145 G0SUB10 9 

4158 IF LEFT$ (ES,l )• "•" THEN 41 75 

4155 P$(X2 ) • ES+ " " 

4168 CU•CU+l6 

4165 x2• x2•1 

4178 IF X2 <4l THEN 41H 

4175 RC • 8 

4180 cosue 699 : COSUB 708 : XR•l 

4185 GOSUB 75 8 

4H8 FOR x3 • l TO X2-l 

4195 IF P$ (X3) • "" OR PS (X3) O NKS THEN 4211 

4298 COSUB 390 : COSUB 489 : GOSUB see 

4282 If XP • l THEN XP • 8 : COTO 4 22e 

4205 P$(X3) • "" : X3 • X2-l 

4211 NEXT X3 

4 215 XR • XR+l : IF LOF(l) >• XR THEN 4185 

4228 COSUB 988 : COTO 4009 

4225 ' ------------------ PRINT ITEMS ---------------------- ­
4229 L•5 : X•l 

4238 LPRINTTAB(l5) "O . R. PROCEDURE ITEMS"; 

4235 LPRINTTAB(68)0ATE$ 

4 248 LPRINT " " : LPRINT" 

4245 LPRINTTABI 5) "I TEM ! DESCRIPTION COST ' 

4251 LPRINTTAB(5) STRINCS(68,45); : LPRINT " 

4255 IF L>5 9 THEN LPRINT STRING$(67-L,l38) : L•2 : COTO 4 245 

4261 IP IN(X)•8 THEN 4808 

4265 LPRINTTAB(5) "" 11 LPRINTUSINGP1$1IN(X );10$ (X) 1 IC l ( X) 

4271 L•L+l 1 X•X+l 

4 275 GOTO 42 5 5 

4188 IP LOF(l) <xR THEN 411 5 

4185 GOSUB 75 8 IF RICHTS ( NH$,l )• ".. THEN 4185 

4198 GOSUB 388 

489 5 COSUB 488 

41811 cosue 588 If XP•l THEN XP• 9 : COTO 4115 

4185 XR • xR+l 

4118 COTO 4988 

411 5 COSUB 988 : GOTO 4098 

412 5 '--------------------------SELECTED PRINT---------------- ­
4127 FOR x•l TO 40: PS(X)•"": NEXT X 

4138 CLS 

4135 PRINT"ENTER PROCEDURE I ( S J TO PRUIT (KAX • 48 ): ENTER ' TO 

ENo• , 
4140 CU• l28:X2•l:SZ•7 

414 5 COSUB189 

4158 IF LEPTSIES,l)•"'" THEN 41 75 

4155 PS(X2) • ES+ " • 

4160 CU•CU+ l6 

4165 X2•X2+1 

41 7 0 If X: <4i THEN 414 5 

4175 RC•0 

4180 COSUB 608 : GOSUB 799 : XR• l 

4185 GOSUB 75 9 

4190 FOR x 3 • l TO X2-l 

4195 IF PS(X3 )•"" OR PS(X3 ) <>NH$ THEN 4218 

4289 COSUB 308 : GOSUB 409 : COSUB 5 00 

4282 IF XP • I THEN XP • 9 : COTO 4 22 9 

4285 PS(X3)•"" : x 3 • x2-l 

4210 NEXT X3 

421 5 XR • XR+l : IF LOF ( l) >• XR THEN 4185 

4220 COSUB 990 : COTO 4088 

4 225 ' ------------------ PRINT ITEMS ---------------------- ­
4229 L•S : X• l 

4 238 LPR!NTTA8(15 ) "O.R. PROCEDURE ITEMS"; 

4235 LPRI NTTAB ( 69) OATES 

4248 LPRINT " • :L PRINT" 

124 5 LPRlt.'TTAB (5) "ITEJll DESCRIPTION COST " 

4250 LPRINTTAB(5) STRING$(69, 45); 1 LPRINT " 

4255 IF L>5 0 THEN LPRINT STRINGS(67-L ,138) : L•2 : COTO 424 '> 

4269 IP JN(X)•0 THEN 4009 

426 5 LPRI NTTABI 5) ""; : LPRI NTUS I NGP I S; IN I X) ; 10$ ( X) ; l C I ( X) 

4279 L=L+l : X• X+l 

4 275 GOTO 4255 

seee • " PRINT CH ANGED PRICESI • 

5905 CLS 
5018 PRJNT " DO YOU WISH TO PRINT UPDATED PROCEDURE SHEETS ( Y/N) 7• 

S029 SZ •l : CU•62 

5025 COSUB 290 

5038 IP ES<> " Y" ANO ES <> "N" THEN 5020 

503 5 IP ~S•"N " THEN 512S 

5040 IP PEEK (l 4312 )>127 THEN PR!NT@409,"PR!NTER NOT READY":COTO 

5049 ELSE PRJNT@490 , CHR$(3l); 

S04 5 COSUB 690 : GOSUB 70 9 : XR• l 

5050 IF LOP ( l ) <XR THEN 51 39 

5055 COSUB 75 9 : IF R!GllT$(NHS,IJ• "•" THEN 5129 

5085 GOSUB lee 

5 090 FOR X• I TO 5 8 

509 S FOR Xl • l TO XC 

510 0 IF IT(X)•PC(Xl)TllEN GOSU B 499:X•5D:Xl • XC 

510S IP IT(X) • 0 THEN X• 59 : xl • XC 

5118 NEXT XI 

Sll5 NExT x 

5117 GOSUB see 

5118 IF XP•l THEN XP• 0 : COTO 513 9 

5129 XR • XR+ l : COTO 5 050 

5125 ' 


98
~~ ~: 'fCSUB e : '";T~RNENO PROCESSING • • • 
6905 CLS 
6910 COSUB 988 

6928 ENO 
1eeae •-------------ERROR TRAP--------------------------- ­
10801 IF ERR/ 2+1 <>5 4 THEN 10085 

18892 IF ERl. <> 69 THEN 19805 

19903 CLS:PRINT:PRINT " PRESS (C)TO CREATE 'ITEMS ' FILE " :INPUT"PRE 
SS (E) TO ENO PROCRAH";l\$:1Fl\$<> "E"ANOl\$ <> "C"THEN 18083 

111894 IP A$•"E"THEN ENO ELSE OPEN*O" ,l, "ITEMS " : RESUKE 68 

uses PRINT "ERROR I • • , ERR/2+1;" LINE •• , ERL 
le8U INPUT "PRESS <ENTER> TO CONTINUE";MS:RESUllE 
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INTRODUCING PMC-81 


A New "Workalike" Computer In The PMC-80 Family 


The PMC-81 is a disk oriented computer 
which maintains software compatibility 
with the disk-based Level II TRS-80 • 
Model I computer as well as its sister 
PMC-80. 

The PMC-81 starts with 16K of memory, 
14K of ROM, utilizes a Z-80 micropro­
cessor and contains a complete stand­
ard keyboard, built-in amplifier and 
speaker for sound, cassette interface 
and video monitor interface. Like the 
PMC-80, the PMC-81 uses the same 
EXP-100 Expander to add 32K more 
memory and interfaces for mini floppy 
disks, printer, RS-232C and S-100 bus. 

As a workalike computer, the PMC-81 
offers some extras over the original TRS­
80 Model I. First, the PMC computers 
are still in production and being sold as 

brand new units with software compati­
bility to all previous Model Is. Second, 
we offer S-100 bus interface as an option 
in our Expander. Third, our PMC-81 has 
a user callable keyboard routine that 
provides upper and lower case charac­
ters with an identifiable blinking cursor 
for each case plus automatic repeat for 
each key and a print screen command. 
Fourth, the PMC-81 has both a Host and 
a Dumb Terminal routine in the ROM 
which work with the optional RS-232C 
interface in the Expander to permit 
communication between two PMC-8ls. 
The Dumb Terminal routine also may be 
used to communicate with timeshare 
networks or with bulletin boards. 

Best of all, the price for either the PMC­
80 or PMC-81 is below the price of our 
competitor's offering. 

· TRS-80 is a trademark of Tandy Corp_ 

... 422Personal Micro Computers, Inc. 
475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 



UTILITY 

Hand-holding software for neophyte operators. 

Ready-For the Model II? 


Jim J. Barbarella 
R.D. 1, Box 241H 
Tennent Rd. 
Englishtown, NJ 07726 

The TRS-80 Model II is an 
amazing machine for some­

one used to dealing with the 
limitations of a Model I cas­
sette-based system. But this 
became a love/hate relationship 
for me after my most valued disk 
was destroyed. 

I discovered two important 
points about a disk system the 
hard way: 

•Never insert a new disk and 
forget to initial ize. Unlike the 
Model I, the Model II will not 
know where it is and may write 
over your most prized programs 
or data files. 
• Never leave disks in the drives 
all day. 

This second point may seem 
obvious but nowhere In the 
Model II literature could I find 
any such warning. I was given 
this advice from the local Tandy 
Computer repair specialist. 

In sett ing up the Model II for a 
medium-sized office, I decided 
to use three main disks contain­
ing the most commonly used 
programs. By naming the pro­
grams with suitable acronyms, I 
hoped that the most inexperi­
enced operator could step up to 
the machine and use It. This ap­

proach worked very well for a 
month or so. Then the computer 
broke down, or so I thought. The 
true culprit was uncovered by a 
visit of the area field service 
manager. 

The service manager put my 
machine through its paces. 
Nothing was wrong! After some 

l REM'** •READY• PROGRAM 
2 REM ** TO ALLOW RUNNING 
3 REM** 1 ZATION BY OTHER 

discussion and a look at some 
of my disks, the answer was evi­
dent. The disks had been physi­
cally damaged. 

The Model I and Model II disk 
systems are significantly differ­
ent. Model II disks are contin­
uously spinning while in the 
drive and are constantly being 

OP PROGRAMS ANO DISK INITI/\L­
'l'!fAN EXPERIENCED OPF.RATORS ••• 

4 REH** WRITTEN BY JIM LAJ<BllRELLO - AUGUST 14, 1989
5 Ra.•• 
188 DEFSTR /\:ON ERROR GOTO 2588 
219 SYST!:ll"DIR " :CLS:GOTO se o 
389 PR!NT@(S ,22), "THERE IS NO DISK IN DRIVE t O.": PRINT 
489 FOR I•l TO 2H:NEXT:PRINT@(7,25),"ASK FOR ASS!ST/\NCE"i:FOR I 
•l TO 109:NEXT:PRINT@(7,25) , STRING$(28,32) :GOTO 400 
see CLS :PR!NT@(le ,24 ) ," REMOVE DISKS IN DRIVES ti AND t2":PR1NT@( 
12,30), "PRESS ":CHR$(26)1"ENTER";CHRS(25)1" WREN READY"• 
6U l\•INPUTS(l) 
789 SYSTEll "DIR l":CLS 
889 PRINT@(5 ,22),nPRINTCHR$(26);"DISK IS STILL IN !?HIVE I 1. PL 
El\SE REHOVE. " :PRINTCHR$(2S) :PRINT :PRINTTAB(JO) :"PRESS ";CHR$(26) 
;"ENTER";CHR$(25) 1" WHEN READY ";:A•INPUTS(l) tGOTO 70B 
980 SYSTEH"DIR 2 ":CLS 
1889 PRINT@(S , 22) ,;:PRINTCHR$(26);"DlSK IS STILL IN DRIVE I 2 , P 
L&/\SE REMOVE .": PRINTCHR$(25) :PRINT:PRINTT/\8(30); "PRESS *;CHR$(26 
) ; "ENTER" ;CHR$( 25); • WHEN READY"; : /\•INPUTS(l) : GOTO 989 
1189 PRlNT@(l8,38 ) ,"DRIVES l l\ND 2 ARE HOW EMPTY.':PRINT@(l2 , 22) 
,"REMOVE DISK FROM DRIVE I 0 (NEXT TO SCREEN) ." :PRINT@(l4 , Jl), " P 
RESS ";CHR$ ( 26) 1"ENT6R"; CHRS ( 25) ; " WHEN READY .":: A•INPUT$ (l) 
1209 SYSTEH "DIR " :CLS 
1389 PRINT@(5 , 22),;:PRINTCHR$(26); 0 DISK IS STILL IN DRIVE I~· p 
LEASE REllOVE ." :PRINTCHR$(2S) tPRINT:PRINTTAB(JO) ;"PRESS " ;CHR $ (26 
) ; " ENTER" ;CHR$( 25) 1 " WHEN READY "; :A•INPUTS(l) :GOTO 1290 
1499 CLS:PRINT@(7 ,38), "COMPUTER READY , •• • • 
1590 PRINT:PRINTTAB(lO): :LINE INPUT"WHAT IS THE NAME OF THE PROG 
RAM YOU WANT TO RUN, •• " ;AP 
l69e READ AN,AD: IP AN•AP THEN 1809 ELSE IP AN• "X XX" THEN 1780 EL 
SE 1699 
1790 CLS:RESTORE:PRINT"I CANNOT FIND ":AP;". PLEASE TRY AGAIN , 
OR ASK FOR ASSISTANCE " :PRINT@(? , 5) '::GOTO lSee 
1889 CLS:PRINT@(4,28} ,• I 'VE FOUND THE •; AN;• PROGRA11.•:PRINT:PRt 
NTTAB(32) ;"IT'S ON DISK I ":AD:PRINT:PRINTTAB(lO) :"INSERT DISK I 

" :AD:" INTO DRIVE I 0 (NEXT TO SCREEN) AND CLOSE DOOR" 
1998 PRINT: PRINTTAB( 30) : "PRESS "; CHR $ ( 26) ; " ENTFR " ;CHR$ ( 25) I• WllE 
N DONE ." : A• INPUTS ( l) 
2890 SYSTEM " I":CLS:PRINT " LOADING " ;AN;" PROGRAM," 
2190 RUN AN 
2290 DATii STAR, l ,SP, 2,PDPXREF , 3 , HUXl / BAS , l ,MUX2 / BAS, 3 
2380 DATA SUSPENSE,2,PARTPILE,4 ,X XX,XXX 
2489 END 
2589 CLS 
2690 IP ERL•298 THEN RES UME 309 
2700 IP ERL• 789 THEN RESUME 990 
2890 IP ERL• 999 THEN RESUME 1198 
2900 If ERL• l298 THE N RESUME 1480 
3900 IF ERL• 2180 THEN CLS1PRINT"THE ";AN;" PROGRAM IS NOT ON TUE 

DISK OR THE DISK IS PROTECTED ." :PRINT.PLEASE TRY AGAIN.•: RESUME 
1580 

3198 RESUME NEXT 

Program Listing 
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abraded by the Internal disk 
jacket cleaning material. You 
can see that the disk gets a little 
warm! This heat, coupled with 
that from the disk drive itself, 
may cause the disk to warp just 
enough to physically touch the 
read/write head. When this hap­
pens, the head will destroy the 
magnetic coating. 

Now that I had learned my les­
son, I still had to maintain ac­
cess to a number of disks by in· 
experienced operators. How· 
ever, having killed another disk 
by inserting it and forgetting to 
type SYSTEM" I" , I was worried 
that one of my operators would 
do the same thing. 

My solution was the Ready 
program (Program Listing 1). 
The Ready program guides the 
most inexperienced operator 
through the perils of finding the 
right disk, inserting it in the 
drive, and running the program. 
The program automatically ini­
tializes the disk. It also prevents 
a disk from being left in any of 
the drives. The Ready program 
resides on each disk and is 
called from any of the programs 
on that disk. 

Each of the programs I have 
written contain a menu of func­
tions, one of which is End. When 
End is selected, the operator is 
prompted to wait as the Ready 
program is loaded into the ma· 
chine. The Ready program then 
provides very specific instruc­
tions for the operator. This situ­
ation produces a continuous 

mailto:EMPTY.':PRINT@(l2


loop in which either the Ready 
program or the program select· 
ed by the operator is always in 
control. 

The Ready program is based 
on the use of the error functions 
ON ERROR GOTO and ERL. The 
first line of the program (line 
100) defines a jump to line 2500 
when an error occurs. In normal 
use, the program Is called by a 
program resident In the machine 
and, therefore, a disk Is In drive 
zero. To check tor this, line 200 
asks tor a directory of the disk in 
drive zero and if it finds one, 
jumps to line 500. If there is no 
disk in drive zero, an error 
results and execution jumps to 
line 2500. The screen clears and 
since the error occurred in line 
200, execution resumes at line 
300. 

Line 300 informs the operator 
that there Is no disk in drive zero 
and llne 400 flashes the mes· 
sage " Ask for Ass istance". A 
more experienced operator can 
then be called, insert a disk, and 
assure that it i s properly lni· 
tialized. If there is a disk in drive 

zero, execution jumps from line 
200 to line 500. The screen clears 
and the operator is prompted to 
remove any disks in drives one 
and two and to press Enter when 
this has been accompl ished. 
Line 600 waits for Enter key to 
be hit. 

Then line 700 asks for a direc· 
tory for drive one. If everything is 
fine, It will find an error and jump 
to line 2500. Line 2700 then re­
sumes execution at line 900. If 

the operator forgot to remove 
the disk In drive one, no error oc­
curs in line 700 and line 800 in· 
forms the operator that there is 
still a disk in drive one. The op· 
erator cannot proceed until that 
disk is removed. Lines 900, 1000 
and 2800 perform the same 
check of drive two. 

Line 1100 informs the opera­
tor that drives one and two are 
now empty and that the disk in 
drive zero should be removed. If 
the operator fails to remove the 
remaining disk , line 1300 
prompts that the disk is still In 
drive zero and loops back to line 
1200 until it is removed. When all 

disks have been removed, lines 
1400 and 1500 ind icate that the 
computer Is ready and ask what 
program Is to be run. At this 
point the operator may leave the 
computer and it may remain in 
this state until someone else 
wishes to run a program. All 
disks have been removed, pre· 
venting the possibility of disk 
damage. 

When someone wishes to run 
a program, they simply type in 
Its name. The data lines 2200 
and 2300 contain the names of 
each program followed by the 
disk name it Is on. If a valid 
name is entered, the program 
reads the data statements and 
finds that name and the name of 
the disk, whereupon execution 
jumps to line 1800. The operator 
is informed that the program 
has been found and which disk 
to insert into drive zero. When 
that has been done and Enter 
has been pressed (as asked for 
in line 1900), line 2000 ini t ializes 
the disk and runs the requested 
program. 

If the name entered In line 

1500 is not found, line 1600 even­
tually reads the end of the data 
statement (XXX) and execution 
jumps to line 1700. Line 1700 In­
forms the operator that the 
name in question cannot be 
found and to try again, or to ask 
for assistance. 

This short program can be 
easily tailored for any number 
drive system. However. as you 
modify the program to add new 
programs, the two XXX's must 
end the last data statement. 

It should be noted that this 
version of the READY program 
was written for, and will work on· 
ly with TRSDOS 1.2. The author 
has since modified the program 
for automatic checking of all on­
line drives without operator in­
tervention plus blinking of the 
standby message (to avoid 
screen burn). In addition, a ver­
sion for TRSDOS 2.0 is now 
available. To obtain both listing 
and an explanation of the 
TRSDOS 2.0 version, forward 
one dollar (to cover the cost of 
reproduction and mailing} to the 
author.• 

FIXED ASSETS 
Put your TRS-80 computer to work keeping track of 

all information related to your fixed assets and deprecia ­
tion. This versatile system. developed by a CPA , will 
compute depreciation according to straight line, declining 
balance , and SYD methods and maintain the complete 
audit trail you need for financial and tax reporting, in · 
eluding fixed asset ledger and acquisition and disposal 
reports . You will be able to project depreciation for cur · 
rent and future years , use different methods for financial 
and tax reporting, switch from declining balance to 
straight line when advantageous. compu te investment 
tax credit and additional first -year depreciation . Reports 
are available in both summarized and detailed formats, 
and can be organized by general ledger account , location. 
department. ADA class, and year of acquisition . 

Currently available for the TRS-80 Model I with at 
least 32K and 2 disk drives. and for the Model Ill with at 
least 32K and 1 disk drive . Requires Disk Basic and a 
TRSDOS-compatible operating system. 

FAAS-1 for Model I . $149 
FAAS·3 for Model Ill . $149 

TAB132 
At last, here is the solution to LPRINT TAB problems 

with your TRS-80 Model I computer. Increase your pro­
gramming productivity with this enhancement to Basic . 
Stop going through string manipulations and contortions 
trying to overcome the TAB{6 3) limitation. With 
TAB 132. you will never again have to fret over tabbing 
past position 6 3 on your line printer . T A81 3 2 will allow 
you to correctly tab to any print position up to 255 with 
the normal TAB{ ) statement . 

TAB 13 2 is a machine language routine which oc ­
cupies 100 bytes of memory, and will operate with either 
Level II or Disk Basic on the TRS-80 Model I. The TAB1 32 
tape or disk includes modules for several different modes 
of operation . It can be loaded in the System mode or from 
DOS. can be loaded and run as a Basic program or merged 
into your Basic program and activated with a single 
GOSUB at the beginning of the program. System and 
DOS modules include a relocating loader to move 
TAB 132 to anywhere in memory. Also supplied is a pro­
gram which will patch the routine permanently into Disk 
Basic . Specify media when ordering . 

TAB132 on tape . . . $12 .95 on disk . . . $14 .95 

The Systemworks .-eo 
Professional Quality Software for the TRS-80 Computer 

P.O. BOX 359 MARLBOROUGH ,CONN.06447 (203) 295-8108 
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UTILITY 

In its death throes this program 

generates machine-language data statements. 


The Death Wish 

Alan D. Smith 
P.O. Box 119 
Mortda/e, N.S.W. 2223 
Australia 

Did you hear the one about 
the sch izophrenic pro ­

gram? Seems there was this 
program called MACH/BAS that, 

while running, changed itself 
in to something completely dif· 
ferent! And I can hear all you as· 
sembler programmers muttering 
"So what? We've all managed to 
wipe out our own programs at 
least once! " But MACH/BAS is a 
little different-it 's written in 
Basic; it s self-destruct ion is 
quite deliberate, and the Basic 
code that takes its p lace is 
quite usable. 

Many TRS~ users write or 
use Basic programs that inter­
face (via the USA statement) to 
small machine-code routines 
loaded somewhere near the top 
end of RAM. Perhaps they need 
a specialized printer driver, or a 
high-speed sort of binary search. 
Such an arrangement usually in· 
volves first loading the machine­
code program , and then (sepa­
rately) the Basic program-a bit 
ol a nuisance, particularly on 
tape-based systems. Some have 
therefore taken the trouble to 
merge both programs by con­
verting the machine code into 
ASCII and coding it into data 
lines to be POKEd into position 
by the Basic program . 

There's just one problem­
typing two or three hundred val­
ues into data statements is both 
tedious and error-prone. And 
that's where MACH/BAS comes 

to the rescue, by doing the 
whole job for you! 

Death Wish 

Conve rt i ng machine-lan ­
guage to ASCII has been done 
before in programs that list the 
values to screen or printer, leav· 
ing you to simply key them in. 
But why type when you have a 
computer? MACH/BAS replaces 
itself in RAM with the required 
data statements. You may then 
output them to screen or printer, 
or save them to tape or disk. 

But why does MACH/BAS 
have a death-wish? There are 
two reasons: 

• Although setting up the da· 
ta statements in strings and 
writing them to disk is quite 
straightforward, tape output 
is a di fferent matter. Since we 
must write a tape that can be 
read by CLOAD, the only easy 
way to write it is via CSAVE. 
We must, therefore, set up 
data statements as the resi· 
dent Basic program. 
• Having MACH/BAS over­
write itself reduces RAM us· 
age considerably, and that, in 
turn , allows us a greater 
range of addresses in which 
the machine language may re­
side. (MACH/BAS uses about 
3200 bytes of RAM, including 
all numeric and string 
variables.) 

How It Works 

I'm assuming you have a 
Level II system of 16K or more, 
or a TRSOOS system. First, key 
in the program as listed; avoid 
the temptation to omit or short· 
en the instructions in l ines 
30-150, or to change the line 
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numbering. Now save it to tape 
or disk before attempt ing to run 
It-it self-destructs, remember? 

Now (i f you haven't already 
done so) load the machine code 
(maximum 400 bytes) you want 
converted . Memory Size must , 
of course, be set so the area into 
which it loads is protected from 
Basic. Run MACH/BAS; after a 
screenful of instructions, you 
will be asked to input Just two 
th ings-the start and end ad­
dresses of the machine code In 
RAM . You may enter these as 
decimal or hexadecimal. MACH/ 
BAS will decide which you're us­
ing on the basis of length-four 
characters are hexadecimal, 
five characters are decimal. Var­
ious checks are performed on 
the addresses you have speci­
fied to ensure that: 

• They are valid hexadecimal 
or decimal ; 
• The start address is not 
lower than the Memory Size 
setting; and 
• The Implied length (i.e., end 
minus start) is within the 
range 1-400 bytes (1-X' 190'). 
If all is well , MACH/BAS be­

gins the conversion. An average 
machine-code program of 200 
bytes will take about 30 seconds. 
During that time you will be kept 
informed or progress on the 
screen. At the end , it displays 
the first screenful of the new 
data statements. If you enter 
List now, you will see that 
MACH/BAS has vanished, and 
in its place is: 

• A REM statement (line 10) 
generated to remind you of 
the start and end addresses; 
and 
• A series of data lines (20, 

30 . . . 80-just how many is a 
funct ion of the size of the 
machine code converted , and 
the byte values therein). 
You may also LUST the new 

code to a printer, CSAVE it to 
tape, save it to disk, or simply 
add more code to it immediate­
ly. The addition of a simple 
Read/POKE loop anywhere in 
your program sets up your ma· 
chine code whenever you run . 
For example, i f the start and end 
addresses were 32600 and 
32767 respectively: FOR X = 
32600 TO 32767 :READ Y :POKE 
X,Y :NEXTX. (Those ol you who 
have more than 16K RAM , don't 
forget that POKE requires deci· 
mal addresses above 32767 to 
be in the form " desired address 
minus 65536", TRSDOS users 
may simply use &H (hexadeci­
mal) and avoid that complica­
tion.) 

The Program 

For those of you with an in­
terest in how MACH/BAS works 
(or a burning desire to improve 
it), I'll continue with an explana­
tion of the techniques involved. 
Perhaps the best way is to fol· 
low the program from first state­
ment to last , commenting on im­
portant points as we go. 

First , let's recap the in-core 
structure of a Basic line, be­
cause that knowledge is basic 
to an understanding of MACHI 
BAS. (For a more complete dis­
cussion, see Curtis F. Gerald's 
article "Append It! " in the Feb­
ruary 1980, 80 Microcomputing.) 
Each line Is built like this: 

• A two-byte pointer to the 
next line; 
•A two-byte line number (the 



second byte is zero for line 
numbers up to 255, but is rele­
vant from 256 on); 
• The Basic line itself-re­
member that many keywords 
are compressed, e.g. REM is 
stored as a one·byte value 
(ASCII 147), as is DATA (ASCll 
136); 

• One extra byte (always 
zero) at the end of the line. 
In addition, the very last line is 

followed by two more bytes con­
taining zero. 

Line 10 is the program initiali­
zation. Note that the DEFINT, by 
not specifying D, allows (by de­
fault) variables DA, OS, DE to be 
single-precision. (They may han­
dle addresses outside integer 
range.) In line 20, L1$ is initial­
ized (in compressed format) to 
10 REM START =,and this will 
form the basis of the new line 10 
in the generated code. Lines 
30-160 output instructions. 

Lines 170-190 use a subrou­
tine at line 240 to ask for the 
start address of the machine 
language, then checks that val· 
ue against the Memory Size? 
setting. Locations 16561/2 con­
ta in the Memory Size value in 
standard ZBO format (LSB/ 
or, more correctly, they contain 
the Memory Size? setting minus 
two. For example if you replied 
32700 in response to Memory 
Size?, then 1656112 will contain 
32698-hence the check against 
the input address (DA) minus 
three. 

Lines 200-220 use the same in­
put subroutine to ask for the end 
address, and then check that 
the Impl ied length does not ex­
ceed 400 bytes. Line 230 is a 
simple subroutine to draw a dot­
ted line across the screen; it re­
quires variable Y to be set in the 
range 0-47. Lines 240-330 are 
the input subroutine invoked 
from lines 170, 190, 200 and 220; 
they interpret five-character in­
put as decimal, four-character 
as hexadecimal, and validate 
accordingly. Lines 280- 330 con· 
stitute a handy hex-to-decimal 
conversion routine-a four-digit 
hex value in AD$ gives a decimal 
address in DA. In line 310, the ex· 
pression ASC(WK$)-SS g ives 
decimal 10 for A (since the ASCII 
value ot A is 65), 11 tor B, etc. 

Lines 340-350 set up WK$ 
with the full REM statement to 

contained in the new line (in 
compressed format ). In line 360, 
locations 1654819 point to the 
start of the Basic program ar· 
ea-the value we pick up, there­
fore, will vary between Level II 
and TRSDOS systems. Starting 
from the beginning of MACH/ 
BAS, we now loop until we lo· 
cate line 370 in RAM. Remember 
that at the start of 370 will be a 
pointer to line 380. 

We now change the pointer at 
the start of line 10 (which nor­
mally points to line 20) so It 
points to line 380. Effectively, 
then, the line numbering in 
MACH/BAS now runs 10, 380, 
390, etc., because we're plan· 
ning to keep MACH/BAS run ­
ning (above line 380) while we 
build new Basic lines between 
10 and 370. If we did not main­
tain continuity in line numbering 
from the start , MACH/BAS 
would meet a premature end as 
soon as we encountered our 
first GOTO or GOSUB (since 
Basic locates the line we're 
branching to by scanning from 
the start of the program). The 
GOSUB 500 at the end of line 
380 POKEs the new line 10 into 
position at the start of MACH! 
BAS-the self-Oestruction pro· 
cess has begun! 

Line 390 sets up a pointer In 
L2 to the spot where the new line 
20 will reside. Line 400 incre­
ments the line number by 10, 
tells the user what it's up to, and 
sets WK$ to the new line num· 
ber plus DATA (in compressed 
format) . Lines 410-420 start 
PEEKing in the machine lan ­
guage area, and adding the ap­
propriate ASCII values to the 
string in WK$. Line 430 stays in 
this loop (410- 430), putting com­
mas between successive val­
ues, until we reach the end ad­
dress or this data line is full. 

Lines 440- 450 use the subrou· 
tine at 500 to POKE the new data 
line into RAM, put a zero byte at 
the end of it , point th is line to the 
next one to be set up, and loop 
back. After we've finished set· 
ting up all the data lines, line 460 
POKEs two extra zero bytes at 
the end of the new program, and 
then points the new line 10 to 
the new line 20. 

If you think lines 470-480 are a 
little crazy, then you 're right! As 
a last dying wish , MACH/BAS 

IJG would 
like to apologize to all 
readers, and dealers, who ordered 
The Custom TRS-80 and have been wondering where it i . 

Magazine advertisements have to be prepared 2 to 3 
month before they actually appear in print. Originally the 
book was cheduled for printing in early May, just as the 
first advertisements were to appear, but the Editor must 
have been in a time-warp when he made the original 
production e timates! 

He completely under-estimated the time needed to 
prepare and process the dozens of photograph , circuit 
diagrams, printed circuit layouts, assembly language 
programs and reams of information that Dennis Kitsz had 
provided. 

The book has now been scheduled for printing in early 
November, and should be available before the end of the 
month. It will be worth the wait, it's one heck of a book! 

Credit card orders are not being processed until the book 
is back from the printers. If you prepaid by check, and 
would prefer not to wait, then you can obtain a full refund 
prior to shipment - or use your credit towards other IJG 
products. 

Sorry about this, thank you for waiting, 

• 
Jim ('What year is it?') Perry, Editor 

1260 West Foothill Blvd., 
Upland, California 91786 

(714) 946-5805 


TRS-80 is a trademark of Tandy 




Don't be misled by more expensive imitations! 

This is the original Photo point light pen pre­

ferred and supported by some of the leading 

software sources like, " Quality Software" - " In­

stant Software" - " Level IV " products and so on, 


Just imagine . . . 

In playing backgammon, (included) when you 

want to move a man, you just point at where you 

want to move from, then point at where you 

want to move to, and your man moves!!! No 

more fumbling with keyboards-YEA! 


Your Photo Point package comes complete; 
• 	 1 Photo point light pen (of course) 
• 	 Info sheets on how to connect the pen and 


how to write your own programs 

ALL IN BASIC 


• 	 Two apertures 
• 	 AND two sensitivity settings 
• 	 A cassette tape with 4 informative programs 


and games 

• 	 Ready to connect to your TRS-80 System. 


(DOS too!) 

• 	 Does not void any Radio Shack warranties 

Requirements: 
• 	 Level II basic 
• And a little imagination !' 

For fast real time programming it is your lowest 

cost peripheral at s19.9s 


Announcing 
NEW PEN BASIC by Steve Bjork 

Steve is one of the Best Assembly Lang. pro­
grammers around, and he has come up with PEN 
BASIC. This low memory routine will add 10 more com­
mands to Level II such as PENGET which searches the 
entire screen for the pen and returns a number between 
0-1024 in about 1 sec. Plus 11 other commands. Perfect for 
you lightware authors and NEW light pen owners 
too! ..... . . . . only s14.1s 

-	 ---- - ---- - (COUPON) --------- ­
Micro Matrix ,...68 

P.O. Box 938 • Pacifica . CA 94044 

Send for yours NOW: (415) 355-4635 


Name Photopoint 
n $19.95 

Address 
Pen Basic 

City St. [ . $14.95 

Zip 

MoneyCard# 

Ex . 
 CK. Order Visa MC 

"l n ["! rDate 
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wants to change the end-0f­ porary storage area so I 
program pointer in 1663314 to wouldn't need variables when 
point to the end of the new code committing the deed. If you look 
instead of the old. (The new at the memory map in your Level 
code would work anyway, but II manual, you'll see that 1641112 
CSAVE would write more to tape are two constant bytes (contain­
than it needs to, and that 's not ing Kand I) within the keyboard 
tidy.) Such a pointer change device control block. Si nee 
could be done as follows: Y = we're not using the keyboard at 
(NL+ 3)/256:POKE 16633,NL + this precise moment (and we put 
3-Y•256:POKE 16634,Y. the K and I back again when 

Unfortunately, the pointer in we're finished anyway), the sys­
16633/4 also serves as a pointer tem will never know! 
for variables, to change the Line 490 lists the new code, 
pointer, but as soon as we start and that 's where we finish. Fi ­
changing the pointer, Basic nally, line 500 is a subroutine for 
can't find the variables! For that POKEing the bytes contained in 
reason, I used the two bytes at WK$ (i.e., new Basic lines) into 
fixed locations 16411/2 as a tern- RAM. • 

10 CLS :CLEAR~"{! : DEFtNT B,L , N, X,Y 
20 LI $ • CHR$1l 9 l + CHR$( 0 ) + CHR$tl47) + " START • " : Y• l : GOSUB 
23 e 
3e PRINT "HACll/ BAS CONVERTS UP TO 490 ( X' 19e' ) BYTES OP RAH ( 
US UALL Y A" 
49 PRINT "MACH-LANG PROG ) INTO A SET or BAS I C ' DATA' STATE11£NTS 

THAT MAY " 
58 	 PRINT " BE USED V: A 'POKE ' COl'IMll~'l>S TO RE-CREATE THE ORIGI NAL 
RAK .\REA.• 
68 PRINT "THE NEW CODE HAY BE OUTPUT TO VIDEO , PRINTER , TAP£ , 

OR DISK ." 
7B Y- 16 , cosuB 23 e •PRINT TAB(l2) •••• PLEASE NOTE THE POLLOWING 

POINTS •••• 
88 PRINT "(A ) PRIOR TO RUNNING ,1ACH/ BAS , MEMORY SIZE SHOUW BE 
SE'f LOW£R• 
98 PRINT " THAN THE BEGINNING OP THE RAM AREA WHICH IS TO BE 

CONVERTED" 

181 PRINT " ( B) IN RUNNING , HACH/ BAS WlLL SELF-DESTRUCT ( THE CR 

EATED CODE" 

ll8 PRINT " OVERl<RITES IT ) , THUS OPTIMIUNG CORE ~PACE Mltl 

PERMITTING" 

1 28 PRINT " USAGE OP THE STl\Nlll\RD SYSTEM COMl\ANDS LIST/LLlST/ 

CSAVE/ SllVE" 

138 PRINT " ( C) ADDRESSES INPUT TO MACH/ BAS WILL BE INTERPRETED A 

s 'H£x • 1r· 

1'8 PRINT " 4 - 0IGIT I E.G . BC88 ) AND DECIMAL IP 5-DIGlT ( !l. 

G. 481 28 ) " 

158 Y• 43 1GOSUB 238 :PRINT TAB(l2) "••• PLEASE PRESS <ENTER> TO 

CONTINUE ••••1 
lU IP !NKEY$• "' THEN 169 
l7e CLS : PRINT@ 328,; :SE$•"ENTER STllRT" :GOSUB 241 
181 IP PEEK(l656l)+PEEK(l6562)"256 <• OA-3 THEN OS•OA :GOTO 211 
191 PRINT •• Itl\IALID - IS LOWER THAN MEMORY SIZE SETTING •" : GOS 
UB 241 :GOTO 188 
288 PRINT :SE$•"NOW THE END" :GOSUB 241 
218 IF OA• >DS ANll DA-DS <• 399 THEN OE•DA :GOTO 341 
228 PRINT •• INVALID - LENGTH MUST BE 1-488 ( l-X'l91' ) •• :GOS 
UB 248 :GOTO 211 
23 8 PRINT :POR X•8 TO 126 STEP2 : SET (X,Y) :NEXTX :IU!TURN 
248 PRINT SE$1 :INPUT " ADDRESS OP RAH AJIEA TO BE CONVERTED "I 11 
0$ 
251 IP LEN(AD$) •5 THEN DA•VAL(AD$) : IF DA>9999 THEN RETURN El.SE 
278 
268 IP LEN (AO$) • 4 THEN DA• 8 :GOTO 281 
271 PRINT "• INVALID - NOT 4-0IGIT HEX / 5-DIGIT DECIMAL •• :GOT 
0 248 
281 FOR Y• l TO 4 
291 Wlt$• MID$(AD$,Y,l) 
381 IF WltS•>"I" AND Wlt$<•"9" THEN X•VAL(W1$) :GOTO 321 
311 IF Wlt$•> "A" AND WKS<• " P" THEN X•ASC(Wlt$)-55 ELSE 271 
321 DA • DA"IHX 
331 NEXTY : IU!TURN 
341 CLS :PRIN'r@ 471, "SETTING UP LINE 11" 
358 WU • Ll$ + STR$ (DS) + "I END • " + STR$(DE) + CRR$ (I) 
369 BS • PEEK 116548) +PEEK ( 1650) • 256 : NL•BS 
379 NL• PEEK(NL)+PEEK ( NL+l)•256 :IF PEEK(NL+2)+PEEK(NL+3)•2S6 < 

371 THEN 378 
388 POKE BS,PEEK(NL ) : POKE BS+l,PEEK(NL+l) :NL•BS-1 1GOSUB SU 
JU L2 • BS+X :NL• L2 :LN• lB :IP DS>32767 THEN DS • DS-655)6 :DE•DE-6 
5536 
481 LN •LN+ l8 :PRINT@ 485, LN : WK$ • CHRS(LN ) + CHRS(e) + CHR$(13 
6) 
411 WK$ • Wit$+ HID$ (STR$(PEEK(OS) ) ,2,3 l :DS•DS+l 
42e IP DS•32768 THEN DS•-DS :DE• DE- 65536 
438 IF DS <•DE AND LEN (Wlt$) <234 THEN Wlt$• WK$+•,• :GOTO 418 
UI GOSUB 590 :POKE NL+2+X,e : Y• (NL+3+X)/256 
45e POKE NL+l,NL+3+X-Y"256 :POKE NL+2,Y •NL•NL+2+X :IP DS <• DE TR 
EN 488 
468 POKE NL+l ,e :POKE NL+2,8 : Y s (L2+l) / 256 :POKE BS,L2+1-Y•256 

: POKE BS+l, Y 
478 Y • (NL+l ) / 256 :POKE 164ll,NL+3-Y•256 : PO KE 16412,Y 
488 POKE 166 3l,PEEKll641l ) :POKE l6634 , PEEK(l6412) :POKE164ll,75 

:POKE16412,73 
49e CLS •LIST- 48 
s ee POR x - 1 TO LEN(WKS) : PO KE NL+2+X,ASC IMID$ 1WIC$ , X, l)) :NEX TX : 
RETURN 

Program Listing 



MED SYSTEMS SOFTWARE is proud to present THE 
lNSTITUTE. the newest and most intricate adventure by Jyym 
Pearson. You begin in an institution populated by a dwarf, 
counselor, guards, and other inmates . You can enter whole 
sentences as well as one and two word commands, as you 
strive to retain your sanity . You must escape, but 
the key to escape is not in the building itself. Your 
dreams, brought on by a mysterious powder, hold 
the key to escape, as well as four whole worlds of 
bizarre characters and locations. It's like playing 
five adventures in one! 
THE INSTITUTE - Model I or Model Ill 
16K cassette ..... $19.95 32K diskette ..... $22.95 

ASYLUM 
ASYLUM. the newest Continuum adventure, 
places you in an institution full of guards, 
inmates, doctors, and many more bizarre 
characters . ASYLUM features an advanced lan­
guage interpreter which allows input of complete 

sentences as well as one and two 
word commands. Graphic rooms, 
hallways, and doors twist and 

turn in a layout guaranteed to 
send you screaming! 

ASYLUM - Model I or Model II 
Cassette ...... S19.95 Diskette ...... $22.95 

... 121! 
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QWERlY 3.0 

Since introducing Qwerty 3.0 in September, 
people have been calling to ask if we were 
making ludicrous claims. The answer is NOi 
Qwerty 3.0 does all we claimed and more! No 
other software of this type can match Qwerty 
3.0. 

More than " fully tested," Qwerty 3.0 has seen 
thousands of hours of use in a university 
environment. A master's thesis and a statisti· 
cal doctoral dissertation were produced and 
accepted right off a Centronics 737 using this 
package. It is the best. Period. We guarantee 
you will agree! If for some reason you find that 
this program does not meet your needs, 
return the entire package within 14 days for a 
prompt and cheerful refund. 

.. 
Some Features of Qwerty 3. 0 

I Automatically pnnts in proportlonal pnn~ with a suitable 
fom"ldt Transitions between the three pnnt sr,1es are easy, 
1nclud1ng all exparded print modes. 

2. Qwerty 3 .0 adds 75 new symbols, 1nclud1ng upper and 
lower case Greek letters. mathematical s~mbols such as 
integrals and summations. arrows. brackets. and probability 
symbols. 

3. Any character can be used as a subscnpt or superscnpt, 
even simultaneously. Carats. bars. and tildes can be placed 
m-er any character. with precise position control. 

4 Underlining. with or without underlining of spaces. including 
long ratios and mathematical expressions. 

5. Footnotes can be placed on any page so that they remain 
on the desired page, even 1f text is inserted later. 

6. Table commands enable positioning of the pnnt head 
any..tiere on a line. Invaluable in pnnting neat mathematical 
layouts. tables. columnar material . etc .. 1n proportlonal print 

7. Pretty commands allow pnnting of repebtions of a chosen 
character. When combined with Table . decorauve borders 
can be produced with ease. 

8. Folio format produces output 1n two or three columns per 
page. in either proportJonal or 16.7 cpt mode. Ideal for 
newsletters. 

g, Supplies a third output mode, in which only Scrlpslt 
commards are obeyed. Allows printing of specia l Qwerty 
commands for future reference 

I 0. Page End indicates where pages will end . and the page 
number, without printing the text. One can prepare an 
almost error·free document without ever using paper. 

\ \ . Corredionof Scrlpslt'serrorsand incon\-eniences.extensive 
documentation. and much more' 

For cautious buyers, we offer the manual 
(over 70 pages) for $1Q. When you decide to 
buy Qwerty 3.0, we will credit the full manual 
price. 

Qwerty 3.0 Disk, .Manual, Reference 
Card, and Printer Table Rule $49.95 

Qwerty .Manual Alone $ 10.00 
•Qwerty 3.0 requires a 32K TRS.80, Model I or 

II, Centronlcs 737, 739, or Uneprlnter IV and 

two disk drloes. 


STATISTICAL PACKAGE FOR 
MICROCOMPUTERS (SPM) 

By Bruce P. Douglass 

MED SYSTEMS is proud to announce SPM, the Statisti­
cal Package for Microcomputers. This package otters 
eight different procedures to provide a wide range of 
statistical analyses. some of which ore not available 
in any other computer package. 

In the disk system. files for one analysis may be trans­
formed Into files for any other program using FILE· 
TRAN. Previously entered files con be concentrated 
or new variables added. Files con be merged and 
new variables created from functions of other varia­
bles. 

Transformations available Include linear transforma­
tions. logartthms, exponentiation, absolute values, 
and trigonometric functions. 

* DESCRIPTM STATISTICS: Provides mean, standard 
deviation. standard error. and number of entries. 

*ANALYSIS OF VARIANCE: One-way analysis of var­
iance, equal or unequal sample sizes. Provides "F" 
statistics and percentiles, and provides statistics for 
post hoc comparisons of results. 

*TWO WAY ANALYSIS OF VARIANCE: Two way ANOVA. 
equal sample sizes only. Analyses interaction ef­
fects and provide post hoc comparisons. 

*LINEAR REGRESSION: Computes least squares re­
gression equation, Pearson correlation coefficient, 
"F" statistics. and calculates Y value for a given X. 

*MULTIPLE LINEAR REGRESSION: Produces first order 
correlation matrix, regression equation. multiple 
correlation coefficient, confidence Intervals, and 
indicates significance of adding variables. 

*NON-LINEAR REGRESSION: Uses Marquardt method 
of least squares, allows input of number of Itera­
tions. convergence criteria and parameter esti­
mates, one independent variable and up to 5 
parameters. Each iteration gives variance, pora­
metervolues and standard deviations, and whether 
criteria were met. 

*MULTIPLE NON-LINEAR REGRESSION: The only pro­
gram of its kind on microcomputers. Allows up to 5 
variables and 10 parameters. plus everything Non­
linear Regression (above) offers. 

SPM procedures will run In 16K. Tope and disk ver­
sions ore available. Doto files ore saved to tape on 
tape versions. disk on disk versions. Hard-copy 
output is available from all programs . 

SPM SYSTEM .............. TRS 80 Ca...n. $74.95 
................ ... . Diskette $89.95 

Individual procedu'9s avallable Cauette $2A.95 
(Specfty procedu'9) Diskette $29.95 

MED SYSTEMS SOFTWARE .,, 12a 

PO Box 2674-T Chapel Hiii, NC 27514 
1·800-334-5'70 



...... 

e I or Model Ill 16K 

. cassette . . .... .. S14.95 Diskette . ... ... s 



INTERFACE 

An account of the Selectric connection. 

Tandy Acquires IBM! 


W. R. Stanley 

City Rt. 5 

204 Avery Lane 

LaGrange, GA 30240 


No, this is not a review of the 
latest ottering from IBM. 

This article is designed to assist 
you in interfacing the IBM Model 
1980 Selectric typewriter with 
our favorite computer. Although 
I am writing specifically about 
the Model 1980-9, the subject 
matter can be applied with mi­
nor modifications to many other 
versions of the Selectric 1/0 
machine. 

The replacement of the pin­
feed platen with a standard 
wide-carriage p laten was the on­
ly modification to the 1980 I 
recently purchased. All other 
conversion is in software and 
the 7441-1 interface. 

Basically, the 1980 is a binary 
coded decimal {BCD) printer 
with a 15-inch carriage and a 
keyboard. Several control keys 
and signal lamps are located on 
either side of the keyboard. 

The 7441 is a vintage transis· 
tor-transistor logic (TTL) relay 
interface that allows communi­
cation over common carrier 
lines between the 1980 and 
remote computers. It uses the 
AS232 signal format for serial 
operation only. 

Since the sol id state com­
ponents have nonstandard 

markings, figuring out the func­
tion and pinout of the I Cs in the 
7441 would have taken too many 
hours. 

Other than the power supply 
schematic and a genera l 
description of its operation with 
remote computers, I could get 
very little information on the 
7441. The very healthy power 
supply (with outputs of + 48V, 
12V, 5V, and - 12V direct cur· 
rent) is the 7441 's strongest 
feature. I kept the 7441 as a 
power source for this and other 
projects. I decided to start an in­
terface board from scratch us­
ing as much of the 7441 as 
possible. 

A bonus is the oddball 82 pin 
connector mounted on the rear 
panel. This connector mates 
with the one on the end of the 
heavy cable going to the printer. 

Except for the -12V supply, 
the de outputs of the 7441 are 
not regulated in the usual man­
ner. The output is stabil ized by 
use of h igh-current capability 
rectifiers and huge filter capaci­
tors. Output from the power 
transformer is stabil ized by res­
onant wind ing. 

If you decide to purchase the 
1980, be sure to obtain the 
printer schematic. A standard 
IBM schematic won 't be of too 
much help, because the 1980-9 
comes equipped with a long 
cable terminated in an 82 p in 
AMP connector. The standard 
1/0 machine connector has only 
50 pins. 

The 1980 is the same in basic 
operation as most other 1/0 
Selectrics; specific solenoids 
must be energized to result in a 
particular operation . Seven 
solenoids tilt and rotate the typ­
ing element to select characters 
to be printed. Another solenoid 
controls the carriage return-line 
feed (CALF). Others control tab, 
space and backspace. All oper­
ate with a nominal power supply 
of + 48V, with individual current 
requirements in the range of 100 
to 300 mA. 

Operation of the 1980 with the 
TRS-80 requ ires energizing the 
appropriate solenoids at the 
right time. Simple enough, Isn 't 
it? 

The maximum operating 
speed of the 1980 is slightly less 
than 15 operations per second. 
The soleno ids need to be ener­
gized for about 10 milliseconds 
to allow enough time to perform 
their mechanical functions. Tim­
ing loops in the software are 
used for this purpose. 

A handshake is used by the 
character printing routine to 
delay the next character selec­
tion until feedback is received 
from the printer. 

If a timing loop is placed in 
the driver program to allow for 
completion of the CALF func­
tion, that loop must provide 
delay each time for the worst­
case condition-return of the 
typing mechanism from the 
right margin to the left margin ­
even though the line being 

printed is only one inch long. 
This is maddening if you are 

printing a single column hex 
dump il'I \ne I-Bug lormat, lor 
example. The printer is idle a 
large portion of the time. 

A solution Is to delay machine 
operations only until the com­
puter receives a signal from the 
printer that the CALF operation 
is complete. This is easy since 
the 1980 has several switches 
that open or close at the begin· 
ning or end of any particular ma­
chine operation. 

Two additional switches tell 
the computer whether the ma­
chine is in upper or lowercase. If 
the printer is already in the prop­
er case configuration for print­
ing of the next character, why 
transmit to the printer a preced­
ing case signal? 

There is only one external 
signal path to these solenoids. 
Operated by the sh ift mechan­
ism, one line is alternately con­
nected to each of these sole· 
noids by means of a SPOT 
switch. The machine remains in 
one shift configuration until the 
next shift signal is received. 

IBM included another switch 
that is also operated by the shift 
mechanism. This SPOT switch 
can be used to provide another 
handshaking signa l that is used 
within the driver program to 
transmit the next character to 
the printer or precede that char­
acter with a shift signal and ap­
propriate delay. 

Now, let's get down to busi­
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TILT NO R1 R2A R1 , R2, A2A. R5, R5. R5, R5, R5. 
ROTATE R2A R2A R1 , R1 R2A Rl , R2, R2, 

R2 R2A R2A RI , 

(home) R2A 

T1 ,T2 
T2 
T1 

NOTILT 

9 
b 
w 

0 
h 
s 
y 

6 
k 
I 
q 

s 
e 

p 

2 
n 

0 

8 
c 
a 

7 
d 

3 
u x 

m 
g 

Table 1 

ticonductor cable (12-pair tele­
phone cable is suitable) through 
the hole. Reinstall the plastic re­
tainer on the cable. Make the 
necessary connect ions be· 
tween this cable and the input to 
the interface board. Tie the sev­
eral extra cable leads together 
and connect this wire group to 
chassis ground. 

The opposite end of the inter­

ness. Look in your pile of 80 
Microcomputing magazines and 
dig out the Feb. '81 issue. Flip to 
page 175 and you'll find my arti­
cle on construction of a pro­
grammable interface board that 
works well with the TRS-80. This 
particular board is a natural for 
use in interfacing the Selectric 
since it can be programmed to 
provide both latched outputs 
and handshaking signal inputs. 

This in terface board cannot 
be used to directly drive the 
Selectric magnets because both 
the maximum voltage and cur­
rent ratings of the 8255 chip 
would be greatly exceeded. The 
8255 outputs are, however, ca­
pable of driving suitable 
medium-power NPN transistors 
whose collector circuits include 
the appropriate Selectric sole­
noids. 

My particular conversion 
makes use of 12 solenoids in­
side the 1980 to perform all the 
functions I desired. There are 
several more solenoids inside 
the machine that are not used 
here. 

When you start planning com­
ponent layout for your interface, 
I suggest you allow for future ex­
pansion. Through proper pro­
gramming and circuit additions 
you can control the pr inter 
motor with the computer, use 
some of the keyboard indicator 
lights for visual feedback, or 
make good use of the controls 
and switches on the front of the 
1980. 

7441 Modifications 

Before modifying the 7441 , 
check its power supply for prop­
er operation. Remove all plug-in 
cards from the cabinet, with the 
exception of the - 12V regulator 
card on the power supply board. 
Apply power to the 7441. It 
makes no difference whether 
the Selectric cable is connected. 

The + 5V supply is readily 
checked by measuring the volt· 
age at the vertical aluminum 
bracket toward the front of the 
power supply board. This brack· 
et serves as a heat sink for the 
5V rectifiers. 

The + 12Voutput can be mea­
sured at the power supply board 
fuse near the front panel of the 
7441 . The fuse next to th is one is 
in the + 48V supply line. 

The - 12V regulator output 
can be measured by connecting 
the negative meter lead to a pro­
jection about halfway down the 
left side (when you are looking 
from the left side of the 7441 at 
that plug-in board) of the vertical 
regulator board. 

All power supply voltage mea­
surements are given in respect 
to chassis ground. Although on­
ly the + 5V and + 48V supplies 
are actually used here, proper 
operation of the other supplies 
will contribute to peace of mind. 

Examine the numbered paper 
tags on the wires ending in the 
82 pin connector mounted in the 
rear panel of the 7 441 . Now look 
closely at the pin numbers mold­
ed into the outer face of that 
connector. Quite a difference, 
isn't there? I will refer to pin and 
wire numbers for this connector 
by the numbers molded into the 
connector. 

Several leads in the 7441 will 
be cut and reconnected to the 
transistor driver board to be 

TILT NO R1 
ROTATE 

T1.T2 ) I 
T2 B H K 
T1 w s I 

NO TILT y a 

placed inside the 7441 . Most of 
the affected leads are in the 
printer solenoid circuits. 

Some other leads will be used 
for handshaking signals. One 
additional lead that will be cut 
and grounded controls a relay 
that in turn applies ac through 
the 1980 keyboard on-off switch 
to the printer motor. 

Fig. 1 shows the schematic of 
the Selectric interface board. 
The pin numbers on the left are 
for the 8255 chip that is dis­
cussed in the Feb. article. The 
pin numbers on the right repre­
sent those of the 82 pin connec­
tor on the rear of the 7441 . 

Remove the cable lacing from 
the wire bundle going to the 
chassis connector, to make it 
easier to identify wire numbers 
and to trace them. With the ex­
ception of the wires presently 
connected to pins 74 and 75, 
trace each wire identified on the 
right side of Fig. 1. Cut each at 
the end away from the 82 pin 
connector. 

Unplug the four connectors 
from the underside of the plastic 
board that held the original cir­
cu it cards and discard that 
board. This area will be used for 
mounting the transistor driver 
board. 

If you do not wish to drill and 
file on the rear panel of the 7 441 , 
remove the signal cable from 
the existing hole near the large 
connector. Feed a length of mul­

R2A R1 , R2, A2A, R5, R5, 
R2A R2A Al , Al R2A 

R2 
(home) 

% z $ 
E N T L c 

I 0 A 
p + J 

Table2 

connecting cable goes to the 
8255 on the referenced interface 
board. You can follow either of 
two paths at th is point ; direct 
connections can be made to the 
8255 pins, or a mating connector 
set can be used. (A DB-25 set will 
be fine.) Be sure that proper con· 
nections between the 8255 and 
the interface board are main­
tained and cannot be acciden­
tally reversed. 

If you wish to add another 
connector set (such a:; the 
DB-25) at the 7441 end of the 
cable, be prepared to exert 
some eUort. Steel is not as pli­
able as aluminum. 

Mount the completed driver 
board in the area vacated 
earlier. Position the short cables 
terminating in the large connec­
tor so that no contact can be 
made with either the chassis or 
the added board. Keep in mind 
that TTL and MOS components 
don't take kindly to doses of 
48V. 

Software 

A screen printer program I 
find very useful is shown in 
Listing 1. When initialized, this 
program reconfigures the jump 
address in the video DCB and 
sends characters to the driver 
before they are displayed on the 
monitor. 

The program contains a sub­
rout ine that checks the TRS-80 
keyboard for two specific two· 
character inputs. Simultaneous 

R5, RS, RS, 
R1 , R2, R2, 
R2A A2A RI, 

R2A 

& # 
0 u x 
R v M 

F G 
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MX-80 ·· · .., \ ·, ~~.-80 MX-80 FT'I,\. ... '·:::-:;... 
MX-100 

EPSON
EPSON 
EPSON
MX-70 
EPSON 


EPSON 

EPSON 


MX-100 
MX-80 FT 

SMAll
A-M ERIC/\N BusiNEss 
~~· COMPUTERS 

118 S. MILL ST. PRYOR, OK. 74J61 

AMERICAN SMALL BUSINESS 
COMPUTERS STOCKS THE 
ENTIRE LINE OF EPSON 
PRODUCTS AND ACCESSORIES 

CALL FOR OUR 

PRICING! 
 918-82~-4844 

WE PROMISE IT WILL BE RETAIL STORE LOCATION - SOUTHWOOD 
29WORTH THE CALL !! SHOPPING CENTER PRYOR, OK...- s ­



Color Computer News 
Color Computer News iS the tirst and only magazine devoted to lhe users 


ot Radio Shack's Color Computer COlor Computer News allows CC users to 

hove o SOll!Ce ot mlormotion about theil machine plus torums tor the ex­

change ot ideas. discoveries. helps. and complaints. CCN iS publlshed every 

other month and conto inS !eolllles like 68Cfi Assembler programming. 

Novice Basic. Advanced Basic. Letters and Technlcol l'orums CCN reviews 

current products tor the Color Computer and tells the truth about lhem good 

or bod. 


It's not Jusl a begtnners magazine either. II p rints what old hackers need 
to know loo. Things like entry points to the ROM and pointers in the Basic 
scrotchpod. 

Color Computer News is more than 1ust o magazine, irs otso o software 
exchange service. Color Computer owners con exchange original soff­
wore by contnbuting it to the CCN library where several o! these programs 
ore put on o lope and distributed tor o nominal tee. CCN is otso o nation­
wide Users Gioup. CCN helps establish local Users Gioups with term lelters. 
posters. names and publlc1ty 

Uyou own o Colet Computer you need o subscription to Color Computer 
News. While the other magazines will print some articles about the Color 
Computer you need o constant source o! inlormotion to slay abreast of 
whors happening with the Color Computer. 

A charter subscription to Color Computer News is JUSf $9 00 to1 6 issues But 
you'd better hurry. you don't wont to miss o single Issue. 

Available From 

REMarkable Software 

P.O. Box 1192 


Muskegon, MI 49443 


Some bock issues avotloble for $2.50 including posto11e and hondimg 

SAVE SAVE 
$$$sss TRS-80 

MICROCOMPUTERS 
CALL LJS ... 

SAVE Y10NEY 

Model II 
64K 
$3270.00 
up to 16% 
discount off 
retail 

CALL COLLECT: 
512 - 689-5536 

Master Electronics, Inc. 

154 N. 5th, Raymondville, Tx. 78580 


~ Form F48 Provided r-.i 
~ Standard Warranty On Merchandise ~ 

Authorized TRS·80 Dealer. Store #F-723 ...- 84 
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Program Listing 

6000 3E89 LO A,89 
6002 0303 OliT (03), A 
6004 3Ell LO A,11 
6006 321E40 LO (401E),A 
6009 3E60 LD A,60 
600B 32ff40 LO (401F) ,A 
600E C37200 JP 0072 

6011 F5 PUSH AF 

6012 C5 PUSH BC 
6013 05 PUSH DE 
6014 ES PUSH HL 
6015 C3A961 JP 61A9 

6018 2005 JR NZ,601F 
601A CD2960 CALL 6029 
6010 1803 JR 6022 

601 F CDA660 CALL 60A6 
6022 El POP HL 
6023 Dl POP DE 
6024 Cl POP BC 
6025 Fl POP AF 
6026 C38061 JP 6180 

6029 FE20 CP 20 
602B CAA660 JP Z,60A6 
602E FEOD CP OD 
6030 CAAB60 JP Z, 60AB 
6033 FEOA CP OA 
6035 CAB460 JP Z,60B4 
6038 FE08 CP 08 
603A CABD60 JP Z,60BO 
6030 l'E09 CP 09 
603F CAC660 JP Z, 60C6 
6042 FE2E CP 2E 
6044 CAE660 JP Z,60E6 
6047 FE2C CP 2C 
6049 CAEB60 JP Z,60EB 
604C 2661 LD H,61 
604E E67F AND 7F 
6050 6F LD L,A 
605 1 7E LD A, (HL) 
6052 FEOO CP 00 
6054 CAA660 JP Z,6ilA6 
6057 47 LO 11,A 
6058 C117F BIT 7, A 
605A C26860 JP ~Z,6068 
6050 0802 IN A, (02) 
605F CB47 BIT O,A 
6061 C47360 CALL NZ,6073 
6064 CD8460 CALL 6084 
6067 C9 RET 

6068 DB02 I~ A, (02) 
606A CB4F BIT 1,A 
606C C47360 CALL NZ,6073 
606F CD8460 CALL 6084 
6072 C9 UT 

6073 3E01 LO A,01 
6075 0301 OUT (01),A 
6077 CD9660 CALL 6096 
607A AF XOR A 
607B 0301 OUT (01) , A 
6070 DB02 IN A, (02) 
607F CB5F BIT 3,A 
6081 20FA J R NZ ,6070 
6083 C9 P.ET 

6084 78 LD A, B 
6085 E67F AHO 7F 
6087 0300 OUT (00) ,A 
6089 C09660 CALL 6il96 
608C AF XOR A 
6080 0300 OUT (00) , A 
6')8F IJB02 IN A, (02) 
6091 CB5F BIT 3,A 
6093 28FA JR Z,608F 
6095 C9 RET 

Program continues 



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

__ _ 

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

Program contmued 

6096 
6097 
G098 
609B 
609E 
60Al 
60A3 
60A4 
GOAS 

ES 
cs 
210000 
110000 
OlOOOC 
EDBO 
Cl 
El 
C9 

PUSH 
PUSH 
LD 
LD 
LD 
LDIR 
POP 
POP 
RET 

HL 
BC 
BL ,0000 
DE ,0000 
BC,OCOO 

BC 
HL 

GOAG 
60A8 

3E82 
C38760 

LD 
JP 

A,82 
6087 

60All 
GOAD 
6080 
60B 3 

3E02 
CDCF60 
CDD8GO 
C9 

LD 
CALL 
CALL 
RET 

A,02 
60CF 
60D8 

6084 
60B6 
60R9 
60BC 

3£04 
CDCF60 
CDDF60 
C9 

LD 
CALL 
CALL 
RET 

A,04 
60CF 
60DF 

60BD 
60BF 
60C2 
60CS 

3El0 
CDCF60 
CD DF60 
C9 

LD 
CALL 
CALL 
RET 

A,10 
60CF 
60DF 

60C6 
60C8 
60CB 
60CE 

3E08 
CDCF60 
CDD86J 
C9 

LD 
CALL 
CALL 
RET 

A, 08 
60CF 
6008 

60CF 
6001 
6004 
6005 
6007 

D30 1 
CD%6'l 
AF 
D301 
C9 

OUT 
CALL 
XOR 
OUT 
RET 

(01),A 
60 96 
A 
(01) , A 

6008 
60D 8 
60DC 
60DD 
GODE 

C09661 
00 
00 
00 
C9 

CALL 
NOP 
NOP 
NOP 
Rl:T 

6196 

60DF 
60El 
60E3 
60£5 

DB02 
CBSF 
2QFA 
C9 

IN 
BIT 
JR 
RET 

A, (02) 
3, A 
.'IZ , 60DF 

60E6 
60E8 

3E2C 
C38760 

LO 
JP 

A, 2C 
6087 

60EB 
60ED 

3E48 
C38760 

LD 
JP 

A, 48 
60 87 

60FO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 F'F 
6100 00 00 00 00 00 00 00 00 00 00 00 ')J 00 00 00 00 
6ll0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
6120 00 3C 9C ED DS 9D DD lC SS 95 
6130 15 7D 2D 6D 55 ID OD 50 4D 05 
6140 00 CC 81 C9 D9 99 EB FB 9 1 SC 
6150 98 88 DC 94 89 E9 EC 84 F9 90 
6160 00 4C 01 49 59 19 68 78 11 OC 
6170 18 08 SC 14 39 69 6C 04 79 10 

6180 FS PUSH AF 
6181 cs PUSH BC 
6182 05 PUSH 'JE 
6183 ES PUSH HL 
6184 210')00 LD HL , 0000 
6187 110000 L:l oi,: , OiJOJ 
618A 010006 LD BC,ObOO 
6180 EDBO LDIR 
bl8F El .POP KL 
bl90 u l .POP DE 
619 1 Cl POP BC 
6192 Fl POP AF 
6193 C35804 J P 04 58 

CD A8 CB 02 AC 50 
08 58 8D 28 BC 00 
BB 89 Dl FC A9 04 
BD 00 00 00 00 00 
38 09 51 7C 29 54 
30 00 00 00 00 00 

PLUG INTO ... 

ACCES___ 
The Journal of Microcomputer Applications 

Numerical analysis, Statls!Jcs, simulation, information 
retrieval, engineering design, engineering economics, proj­
ect planning & management, personal finance, scientific & 
engineering applications. Subscribe now S16 for 6 issues. 
Send check, money order or company purchase order to: 

ACCESS, P .O. Box 12847, Research Triangle Park, NC 27709 

To: ACCESS, P .O . Box 12847 
Research Triangle Park, NC 277ffi 

Here's my $16. Sign me up for 6 issues. 

Name 
Address 
City 

State ------------ Zip________ 

Publi hed by LEDS Publ ishing Inc. 


.... 81 

ORDER NOW . .. Mail to: YORK 10Computerware 
PIOllM send cnaettes Checked befow: 

LEMGTll 1 OC2EI 2 DOzaj TOTAL 

c.ro o 800 ::J 14'0 
C10 :J 1000 6 18~ 
(;.45 :J 1300 ;J ?3(JJ 
C.90 0 2175 lJ 3900 

SUBTOTAL -

Cii~ ,~~ iUt 611 9 5.-s ti!( 

~ IOOl 52. i(i,, S350 

iilddl l 00/' . SI 
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Program contmuM 

6196 
6199 
619C 
6!9F 
61A2 
61A4 
61A6 
61A8 

61A9 
61AC 
61AD 
61AF 
61Bl 
6183 
6185 
61B7 

61B9 
61BB 
61BE 

61CO 
61C2 
61C5 

61C7 
61CA 
61CC 
61CE 
61CF 
6101 

6104 
6105 
6106 
6107 
6108 

CALL 6096 
CALL 60% 
CALL 6096 
CALL 60% 
IN A,(OZ) 
BIT 4,A 
JR Z,61A2 
RET 

LO A, (387P) 
OR A 
JR Z,61C7 
Cl' 18 
JR Z,6189 
CP 60 
JR Z,61CO 
JR 61C7 

LD A,r:lFF 
LD (60FF),A 
JR 61CE 

LO A,00 
LD ((>OFF) ,A 
JR 6101 

LD A, (60FF) 
CP OFF 
JR NZ,6104 
LD A,C 
BIT 7,A 
JP 6018 

POP llL 
POP DE 
POP BC 
POP A:/ 
JP 0458 

CD9660 
CD9660 
CD966:l 
CD9660 
0802 
CB67 
28FA 
C9 

3A7F38 
87 
2813 
FE.18 
2806 
FE60 
2809 
180E 

JEFF 
32FF60 
180E 

3£01) 
32FF60 
l80A 

3AFF60 
FEFF 
2006 
79 
CB7F 
C31860 

El 
Dl 
Cl 
Fl 
C35804 

depression of the up and down 
arrows prints characters sent to 
the monitor. Depressing the left 
and right arrows bypasses print· 
ing functions. 

Since the driver program de· 
pends upon handshaking sig· 
nals from the printer, you will 
get a video display lockup if you 
have the print option on and turn 
the printer or 7441 off. Once the 
Selectric driver program has 
been loaded and is running, you 
must either press the left and 
right arrow combination or 
POKE the orig inal jump address 
back into the video DCB before 
shutting off power on the inter­
face or printer. 

The driver program treats the 
non-printable characters, such 
as graphics symbols and some 
ASCII characters that are not on 
the typeball, as spaces. 

I used the data processing 
typeball , IBM PIN 1167169. The 
lookup table in the driver is writ· 
ten to correspond with the char­
acter and symbol locations on 
this particular typeball. 

You can use almost any typ­
ing element with the Selectric 
driver program, but be prepared 

to reconstruct the lookup table. 
You can print almost anything 
desired by inserting the ap­
propriate typeball and loading a 
corresponding lookup table. 

Lookup Table 

Look closely at the Selectric 
typeball . There are four circular 
rows of 22 characters per row. 
Position the ball with the arrow 
on top of the ball pointing direct· 
ly at you. The hemisphere you 
are now seeing prints lower· 
case, while the entire hemi· 
sphere away from you prints up­
percase. 

The four characters or sym· 
bols directly under the arrow on 
top of the element are known as 
the " home" characters. When 
the machine is at rest in lower­
case this column Is opposite the 
platen. If the Selectric is shifted 
to uppercase, the ball is rotated 
180 degrees to bring the other 
set of home characters nearest 
the platen. 

Any character can be printed 
by the correct amount and direc­
tion of rotation, combined with 
the correct tilt. A case shift 
rotates the element a half-turn. 
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CK 

Tl 

R2A 

RI 

R2 

R> 

NON PRINT 

S HIFT 

CR 

INDEX 

TAB 

BA CKSPACE 

LC 

UC 

STROBE 

CR INTLK 

MOTOR RE LAY 

HANOSH.Ait.E R(f 

UC/LC FEEDBACK REF. 

Position the typing element 
so that the arrow on top is point· 
ing directly to you. Construct a 
table using the row and column 
format shown in Tables 1 and 2. 
Remember that all characters 
are backward on the typeball. 

Place the four home charac­
ters in the table in the same 
order they appear on the ball. 
Next write down the five charac­
ters to the left of the upper home 
character, then the five to the 
right, and so on for the remain­
ing three rows. You now have a 
table of the lowercase hemi· 
sphere. 

The next step is to construct a 
table for the uppercase hemi· 
sphere. Your table will agree 
with mine only if you are using 
the same typing element. Ac· 
cording to my table, an upper· 
case K is printed by the A2A and 
T2 solenoids. An asterisk is 
printed in uppercase by the R5, 
R2A, T1 and T2. Powering all six 
tilt and rotate solenoids prints a 
1 in lowercase. 

Hexadecimal Conversion 

Now we have to convert the 
tilt, rotate code and case for 

each character into hexadeci­
mal form. 

Construct another table using 
the format shown in Table 3, 
which is the hexadecimal con­
version of the Selectric codes 
for the typeball I used. Include 
the case, rotate and tilt code for 
each of the characters of your 
typeball in your table. 

One in the case column repre­
sents uppercase. 

Enter the data at the address 
indicated by the ASCII equ iva­
lent of the character. For exam­
ple, the tilt , rotation and case 
code for the slash (f) should be 
entered at 2F. The codes for G 
would be entered at 47. 

In Table 3 I used the ASCII 
code 2D for the hyphen. The CK 
(check) solenoid must be ener­
gized to print any character on 
the typeball that is represented 
by no tilt or rotate. 

Any typeball character you do 
not wish to have access to, or 
any character not equivalent to 
an ASCII character, can be print­
ed as a space. Merely use a zero 
in each of the eight code col­
umns for that character in your 
version of Table 3. 



---------

Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look tor 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA INTEGRITY: FILE & 

AUTOMATIC RECORD LOCKING 


The biggest challenge 
for any multi-user system 
is co-ordinating reque ts 
from several use 
to change t 
at the 

.,.........,..,


sers can view a 
part icular record at the 
same time. But , if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record unt il the up-date is 
completed . So records 
are always accurate , 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it . 

SYSTEM SECURITY: 
LOGON, PASSWORD 

& USER ACCOUNTING 

Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 

(THEN COMPARE.) 

Without this control, 

unauthorized users cou ld 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multip ly the problem . 

But with the Lo 
Password an ""P-;ri._,.,,... 
Level feat 
OA 

ory 

ser as been 


ltlrTI.,111...,.,n , when and 

1nr how long. 

Pros ins ist on these 
security features. 
OASIS has them . 

EFFICIENCY: 

RE-ENTRANT BASIC 


A multi- user system 
is often not even practical 
on computers lim ited 
to 64K memory. 

OASIS Re -entrant 
BASIC makes it pract ica l. 

How? 
Because al l users use a 

single run -time BASIC 
module, to execute the ir 
comp iled programs, less 

memory is needed. Even 
if you have more than 64K . 
your pay-off is cost savi 
and more effic ient use 
of all the me ou h 
availabl it 

Multi-Task ing lets each 
user run more than one 
job at the same ti me. 

And there 's our BAS IC-
a compiler. interpreter and 
debugger all in one . 
An OASIS excl usive . 

Still more: Editor: Hard 
& Floppy Disk Support ; 
Keyed (ISAM), Direct & 
Sequential Files : Mai l-Box ; 
Scheduler: Spoo ler : 
all from OASI S. 

Our documentation is 
re COgn ized aS SO me Of the 
best , most extens ive , in the 
indust ry. An d , of course , 
there's plenty Of 
app lication software . 

Put it al l together and it 'SI 7700 Edgewater Drive, Suite 830 
Oakland , CA 94621 

easy to see why the real 
pros like OASI S. Join them . 

Send your order today. 

MAKES MICROS RUN LIKE MINIS 

OASIS IS AVAILABLE FOfl 
SYST MS Altos. Compucorp. Cromemco 
Della Pr oduc1s Digital Group D1911a1L..o"mi-• 
M1crosysrems Oynabyte Godboul . 
jndc :11 1nte1sys!e r s Noj~~~\rl 
SO Systems TRS 
Graphic . Vo r1 

Price 
with Manu•I 

Product M1nu•l Onl1 

OPERATING SYSTEM 
(ll'ICluCl &S 
( KEC Language, 

Fi re Managemon1 

USN Aecoun11ng. 
oc ... ce 01.11crs, 

P1ont Spociic-r 

Gt:iner;H lC! • ! 

[0•101 C1C I 
SINGLE-USER SISO $17.50 
M UL fl.tJSCR 35-0 11 50 

BASIC COMPILER / 

INTERPRETER / DEBUGGER 
 100 15 00 

RE ·EMTRANT BASIC 

COMPILER / INT ERPAETER/ 

DEBUGGER 
 150 15 00 

DEVELOPMENT PACKAGE 

l Macro A!:sc mo~er 


I 1n l..age EO•IOr 

D<'O,,ig9er l 
 150 25 00 

m~p~D~~g~tssOR 150 15 00 

-D-,A-G_N_os-T-,c-&---+----+--­

c~~~~~~,' 9~"u11Ln1Es 


~~~:;'.~~~."r.?:• 9 • 


~·~ 0c~~~ .~o'm' 10
" 


01rier OS. etc: I 100 15'0 

COMMUNICATIONS 

PACKAGE 


1tPrm.nal (1"'1,,dator. 

F' oCt St1 r"d t. Rei;;!]- ~ill 
 100 '5 00 

PACKAGE PRICE 
l f• ll c.' Ab.. . t!) 


SINGl f ·\JSEA 
 500 60 00 
~' IJL I USE ~ a50 (·0 00 

5 
_F_IL_E_so_R_T- ---+---'oo___,r--' _o_o 

1_c o_ _ A_Ms_1 · so~____ eol_· _1_•____,.___ 35 oo

Order OAS IS fro"" 


Phase One System~ , Inc . . 


keo,,o,c (J · s1 s62-sos5 
366 7139rwx 910 · . 

~¢~E~T (NO BOX =J ____ 
CITY ___ _ _____ _ 
STATE ZIP _ ___ 

AMOUNT$ ___ 
(At '. acri system de-scri pt .on: 

add $3 for s~ 1 pp . r.g. 

ca 1,1orn1a res ,den1s add sales tax) 


D Check enc losed C VISA 

D UPS C O.D. O Mastercharge 

Card Nu mbe r _ _ _ ____ 

Expiration Date _ _____ 

Signature ____ ____ 
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Underscoring 

Although my typing element 
has an underscore symbol, I 
don't use it because the Selec-

ADDRESS 
6121 

22 
23 

CHAR. 

# 

CASE 
0 

R5 
0 
0 

A2 
1 
0 
1 

R1 

1 
0 

R2A 

1 
1 

T1 
1 
1 
1 

CK 
0 
0 
0 

T2 HEX 
0 3C 
0 9C 
1 ED 

hex values should be entered in 
the program lookup table at the 
address indicated by the hex 
value of the ASCII byte. 

Irie cannot execute a carriage 
return without an accompanying 

24 
25 
26 

$ 
'lo 

+ 

1 
0 
1 

0 
0 
0 1 

0 1 
1 

0 
0 
0 1 

05 
90 
DD 

You will generate a mess on 
paper if you use a non-BCD type-

line feed. 27 0 0 0 1 1 0 0 1C ball on the 1980 and use the 

Underscoring can be used if 
28 
29 

1 0 
0 

0 
0 

0 
1 

0 
0 

1 
1 

0 
0 

1 
1 

85 
95 printer keyboard for Input. You 

you need it, but you would have 
some extra operations to go 
through. You could type a char­

2A 
28 
2C 
20 

+ 
1 
1 
1 
0 

1 
0 
1 
0 

0 
1 

0 
0 

0 
0 
0 
0 

1 
1 
1 
0 

1 
0 
0 
0 

0 
0 
0 
1 

1 
0 
0 
0 

co 
AB 
C8 
02 

have two choices-either use 
BCD typing elements or change 
the 1980 keyboard lnterposers 

acter, backspace and then un· 
derscore. Or you could manually 
operate the platen to get back to 

2E 
2F 
30 
31 

0 
1 

1 
0 
0 
0 

0 
1 
0 
1 

1 
0 
0 

0 

1 

1 
0 
0 

1 
0 
1 

0 
0 
0 
0 

0 
0 
1 
1 

AC 
50 
15 
70 

to the Correspondence style. 
If you choose the latter ap­

proach, I recommend a tine \we>­

the line to underscore. 

The lookup table in the Pro· 

32 
33 
34 

2 
3 
4 

0 
0 
0 

0 
1 
1 

1 
1 
0 

0 
0 
1 

1 
0 

1 
1 

0 
0 
0 

1 
1 
1 

20 
60 
55 

part article by Robert M. Well in 
the December 1979 and January 

gram listing has a starting ad· 
dress of 6100H and goes to 

35 
36 
37 

5 
6 
7 

0 
0 
0 

0 
0 
1 

0 
0 
0 

1 

0 
1 

1 
1 0 

0 
0 

1 
1 
1 

10 
OD 
50 

1980 issues of Kilobaud Micro· 
computing. 

617FH. 38 8 0 1 0 0 1 1 0 1 40 

The ASCII value being sent to 
39 
3A 

9 0 
1 

0 
1 

0 
0 

0 
1 

0 
1 

1 
0 

0 
0 

1 
0 

05 
08 Addltlonal Comments 

the video circuits is in the C 
register at the point where the 

38 
3C 
30 

0 

0 

1 

0 
0 

0 
0 
1 

1 
0 
0 

1 0 
1 
0 

0 
0 
0 

0 
1 

0 

58 
80 
28 

I have been using the 1980 for 
several months, primarily as a 

driver program is patched. This 
value is loaded into the A regis· 
ter, converted into seven bit for­
mat, and loaded into the L regis­
ter. The H register has been 
loaded at 61H. Now the HL reg­
ister has the address of the look· 
up table. 

3E 
3F 
40 
41 
42 
43 
44 
45 
46 
47 

A 
B 
c 
D 
E 
F 
G 

1 
0 

0 
1 
0 
1 
0 
1 
1 
0 

1 
0 
0 
0 
0 
0 
0 
0 
1 

1 
1 

0 
0 
0 
0 
1 
1 
0 

1 
0 
0 
1 
0 
1 

1 
1 

1 
0 
0 
1 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
1 

1 
0 
0 

BC 
DO 
00 
cc 
81 
C9 
09 
99 
E8 
FS 

source for hard copies of hex 
dumps and disassembled list­
ings. The machine has become 
almost indispensable because 
it is so much easier to trace pro­
gram flow when it is all laid out 
before you. And the manuscript 
for this article was prepared us-

The A register is loaded at the 61 a 0 1 0 0 1 1 0 0 4C Ing the 1980. 
location to which HL points, and 
the program proceeds to initiate 

62 
63 

b 
c 

0 
0 

0 
1 

0 
0 

0 
0 

0 
1 

0 
0 

0 
0 

01 
49 

Machine language program· 
mars should have little difficulty 

printer functions. When the driv· 
er has completed its functions, 

77 
78 

w 0 
0 

0 
1 

0 
1 

0 0 
1 

1 
0 

0 
0 

0 
1 

04 
79 

adapting the driver program to 
any of the several word process-

the video display routine is com· 
plated. 

79 
7a 

0 
0 

0 
0 

0 
1 

0 0 
1 

0 
0 

0 
1 

10 
30 

ing programs on the market. It 
should also be easy to reconfig· 

Once you enter your version ure the driver for use with the 
of Table 3, convert the eight bit Table 3 LUST and LPRINT functions in 
quantities into hex format . The Basic.• 

aaaaaa~aaaaaaaaa~a~a~~aa~aa~a~~aaaaaaa~~a~~a~aa~a 

INSTRUCTOR OF FINANCE AND ACCOUNTING AT UCLA HAS WRITTEN 
AND EDITED THESE NEW PROFESSIONAL PROGRAMS FOR THE TRS - 80® MODEL II 

BUSINESS MANAGEMENT I ($125) 
• Mortgage/Annuity Program 
• Effective Interest Rate Analysis 
• Depreciation Analysis 
• Savings Analysis 
• Internal Rate of Return Program 
• Present Value Analysis with Plot 

BUSINESS MANAGEMENT II ($100) 
• Lease versus Purchase Analysis 

BUSINESS MANAGEMENT Ill ($110) 
• Linear Regression 
• 	Confidence Limits on Linear 

Regression 
• Statistical Analysis 
• Curve Fitting 
• Multiple Regression with Plot 

Write or coll for free brochure. 

Each system on a single 8" d iskette 
with TRSDOS Version 2.0A. 

Complete support. extensive documen· 
tation and examples for each program. 

All programs ore user-oriented 
and " Ready to Go:· 

Programs operational for post 10 years. 
Computer consulting ovoiloble and 

other software packages under 
development. 

Programs written and compiled in on 
efficient program language. 

Save postage & handling. 
Send check or Money Order today lo: 

CENTURY SOFTWARE SYSTEMS 
1875 Century Pork East. Suite 1730. 
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Not all Spelling Checkers are the same. 


MJCR0 PR00F TM.stands out! 

EA.SY TO USE: Prepare your text on any Z-80 based micro· 
computer, using any of a number of popular word 
processing programs. When you are finished, enter the 
appropriate command, and MICROPROOF proofreads 
your document, displaying misspellings and typos on the 
screen. Then correcting MICROPROOF can display each 
error separately, requesting you to enter the correct 
spelling for each. You are also given the option of displaying 
errors in context or adding words 'to MICROPROOF's 
50,000 word vocabulary. Finally, MICROPROOF corrects 
your document. All in less than a minute. 

SELECT APPROPRIATE RESPONSE: 

CORRE.Cl a\SSi'E.lLEO WORD: ENTER CORRECT WORD 
LEAVE WORD "AS IS": HIT <ENTER > KEY 
DISPLAY WORD IN CONTEXT: ? 
ADD WORD TO DICTIONARY: + 

EXIT: 

WORD: (Your error) 
RESPONSE: 

Correcting MJCROPROOF Screen Display 

SPEED is the single most important factor in a dictionary 
program. All dictionary programs will find your potential 
errors but if the program is too slow, you are not likely to 
use it. MICROPROOF's speed is outstanding. It can proof· 
read a several page letter in 20 seconds. 

LOW PRICES: Standard MICROPROOF is available for 
either $89.50 (TRS-808 Models I or Ill ) or 
$149.50 (CP/ Mfll , TRS-808 Model II and all others). The 
optional correction feature can be added at any time for 
an additional $60.00. Optional patches to integrate 
MICROPROOF into your word processing software can 
also be added at any time for an additional $35.00. 
(Integration patch not needed for Wordstar®.) 

MICROPROOF'S FULL 51,118 WORD VOCABU· 
LARY saves you time and allows you greater confidence 
in the lists of potential errors that MICROPROOF 
identifies. The mini-dictionary programs, with their 10,000 
and 20,000 word vocabularies, have many correctly spelled 
words omitted from their vocabularies. Consequentially, 
they identify as potential "errors" many words that are 
actually spelled correctly; five to ten times as many such 
words as does MICROPROOF. So, when you use 
MICROPROOF you will have far fewer extra words to 
evaluate, a major time savings. There will be less need to 
look up words in order to verify that they are in fact spelled 
correctly. The extra 30,000 words in MICROPROOF's 
vocabulary assures you confidence in the error lists that 
MICROPROOF generates. 

There are other proofreading programs available to choose 
from. Since MICROPROOF became available in December 
of 1980, a number of companies have announced programs 
with small dictionaries. It took us almost two years to 
develop MICROPROOF. During that time we were able to 
compress our full 50,000 word dictionary into a manageable 
size (fits on one single density 5% inch disk). And we were 
able to design a proofing program which operates 
remarkably fast. The chart below illustrates the compara­
tive advantages of MICROPROOF. 

ADVANTAGES OF MICROPROOF 

MICROPROOF OTHERS 
DICTIONARY (Mini· 
SOFTWARE Dictionaries) 

DICTIONARY SIZE 50,000 Words 20,000 Words 

DISK SPACE 70,000 BYTES 170,000 BYTES 
REQUIRED (fits easily on 
FOR DICTIONARY one 5\-r disk) 

DICTIONARY VIRTUALLY EXTREMELY 
ENLARGEMENT UNLIMITED LlMITED 

SPEED- 400 Words 20 Seconds 1 to 5 Minutes 

SPEED- 3,000 Words 1 Minute 2 to 10 Minutes 

CORRECTION Optional Not Available 
FEATURE 

See your local microcomputer dealer or write to: 

CORNUCOPIA SOFTWARE 

Post Office Box 5028, Walnut Creek, California 945% • (415) 893 ·0633 V"378 



DATA MANAGEMENT 

Find your favorite ROM addresses fast. 

80 Black Book 

Dave McGlumphy to help you f ind those elusive 
4429 Paula Lane ROM addresses that you re­
Red Bank, TN 37415 member seeing- somewhere. 

A card file with ROM ad­

This program is for the dresses and descriptions wou ld 
Model 1 Level II TRS-80, serve just as well , but this pro­

with or without disk. Its pur­ gram can rapidly scan data by 
pose is to serve as a data base keywords or by addresses. Ac· 

Program Listing 

10 RESTORE 
20 CLEAR 490 
39 IP PEEK(l4317)•8 OR PEEK(l4317 ) •2SS THEN OSS•'T' ~LSE OSS•"O" 
: REM OPERATING SYSTEM•TAPE OR DISK 
U CLS 
SO PRINT @832, "DAVE MCGLUMPHY 

86/ 13/ 81. 
6e PRINT'4429 PAULA LANE" 
78 PRI~"r'RED BANK, TN 37415"1 
89 PRI NT@8, ' 0 U I C K I E R 0 M A D D R E 5 S F I N D 

E R' 
98 PRINT 
198 PRlNT"THIS PROGRAM HAS A LIST OP HANDY i\DDRESSES .' 
118 PRINT : PRINT " l 'LL SEARCH FOR A KEYWORD (STRING) OR AN ADORE 
SS rDR YOU.' 
128 PRINT : PRINT'TYPE WHATEVER YOU WANT TO PINO , (E . G. DISK OR 

16396 . ) 
138 IP OSS • "T' THEN INPUT SS ELSE LINE I NPUT SS 
148 CLS 
150 POR J • l TO 500 
168 PRINT@B , J: 
1 7 8 REi\D OS 
188 IP DS•'999END" THEN CLS : PRINT"NO HORE DATA TO READ . " : GOS 
UB 790 : GOTO 338 
190 IP OSS• "D" THEN IP INSTR ( DS , SS) • O THEN 320 ELSE 260 
280 REii SEE PAGE 5/ 12 OF THE LEVEL II MANUAL TO EXPLAIN THE 

'INSTRING' FUNCTION WHICH FOLLOWS T!!lS REMARK . 
218 IF LEN ( SS )> LEN(DS l T!IEN XS • SS : YS• DS ELSE XS • DS : YS•SS 
220 FOR K• l TO LEN(XS ) -LEN(YS)+l 
238 IF YS• MIDS ( XS ,K, LEN ( YS ) ) TH EN 260 
248 NEXT K 
258 GOTO 328 
26 0 REM POUND THE REQUESTED OBJECT 
278 CLS 
288 PRINT OS 
298 PRINT@896 , STRINGS(63 ,J30 ) 
li0 P'IUNT•OO YOU WANT TO LOOK FOR MORE POSSIBLE! MATCHES7 •1 :IS• IN 
KEYS: IS• '" 
319 IS•INKEYS:lP IS• " Y" THEN PRINT IS : GOTO 328 

ELSE IP IS• ' N" TREN GOTO 338 
ELSE 318 

320 CLS : NEXT J 
338 CLS : PRINT " WHICH OP THE FOLLOWING DO YOU WANT TO DO NEXT? 
FYPE THE FIRST LETTER . ) 

3 48 PRlNT"A. RUN THIS PROGRAM AGAIN . 
B. RETURN TO BASIC. 
C . RETURN TO DOS. 
D. LIST A SCREENFUL OP DATA STATEMENTS. 
E . GO BANANAS. " ; 
358 l $•1NKEY$ 
369 IF IS< •A• OR 1$> • z • THEN 359 
379 ON ASC(1$) - 6 4 GOTO 10,810,398,418,428 
388 GOTO 350 
398 CLS ' IF OS$• " T " THEN PRlNT " FlRST , YOU ' LL HAVE TO BUY 11. DISK 

Program continues 
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tually, th is program makes a 
good data base searcher no 
matter what the subject is. It can 
easily be used for phone 
numbers, photographs, stamps, 
recipes, or anything that needs 
some sort of indexing arrange­
ment. 

The program's utili ty comes 
from the INSTR fu nct ion, wh ich 
lets you search quickly through 
str ings (words, sentences or 
what have you as opposed to 
numbers). 

You don 't need a disk system 
to use the program. Level II 
Basic doesn't have the INSTR 
command, but look on page 
511 2 of the Level II manual. 
You'll find a routine described 
that simulates INSTR, without 
Its speed. The simulation is in 
Basic, while the INSTR com­
mand in Disk Basic is a ma­
chine-language subroutine. I 
wrote this program so that you 
don 't have to make any changes 
to run it on either Disk Basic or 
Level 11 Basic. 

Line 10 resets the data point· 
er so that each time this pro­
gram starts from line 10, It'l l 
be able to read all the data. Yes, 
It's true that each time you run 
a program, the data pointer is 
reset to the beginning of the 
data. What about when you 
want to start the program over 
again without the command 
Run as In line 340? Restore 
gives you a way. 

Why not just use Run? Be· 
sides resetting the data pointer, 
Run also clears all the variables, 

and there may be some situa­
tions where you wouldn 't want 
that to happen. 

Line 30 determines whether 
the computer running is a disk 
system or a non-dlsk system. 
Variable OS$ (operat ing system) 
holds a D If it 's a disk system, 
and a T if it 's a tape system. 

The program needs to know 
If It 's on a disk system In three 
places. Line 130 uses the 
customary input statement if 
it's a tape system, but it uses 
the line input statement if it's a 
disk system. What 's the dif­
ference? Line input does about 
the same thing as input except 
that (1) leading blanks aren't ig­
nored, (2) the string being input 
can have either commas or 
quotes embedded In it, (3) no 
question mark is displayed on 
the screen, and (4) only one 
variable can be used with each 
line input statement. 

If you're using a tape system 
and you type In a string that in­
cludes a comma, you'll get an 
error message that says " extra 
ignored" which means that 
nothing after the comma be­
comes part of the search string. 
If you want to search for some­
thing that has a comma, put 
quotes around the string. 

The second place the pro· 
gram needs to know If it Is run­
ning on a disk system Is in line 
190. This Is where I use the OJsk 
Basic command INSTR or the 
Level II Basic routine. 

On a disk system in line 390 
the user has requested to 



return the DOS. You can't 
return to the disk operating 
system If you don't have one. 

Line 150 limits you to 500 ex­
ecutions of the read statement 
In line 170. You can change that 
If you need to, but I doubt you'll 
have more informat ion in data 
statements than line 150 al­
lows. You need to have fewer 
data statements than the last 
number In line 150. 

Line 180 checks 0$ (data 
which was read by line 170) to 
see if It is 999END. If it is, there 
Isn't anymore data to read. In 
this case, the program presents 
a menu of options. 

Line 290 prints a line of 
graphic characters just above 
the bottom line of the screen to 
visually separate the informa­
tion at the top of the screen 
from the instruction at the bot­
tom of the screen. 

In line 330 notice that the 
words "(TYPE the . .. )" aren't on 
the same line as " Next?" even 
though there appears to be 
plenty of room on the line. 
That 's because I used the 
down-arrow when typing line 330 
to drop "(TYPE The . . . )" down a 
line. It drops down both In the 

program listing and on the 
screen when you run the pro­
gram. It's a good way to format 
the screen displays. 

Lines 360 and 370 show a 
handy way to allow a user to 
select a function from a menu 
of up to 26 choices. The menu 

CHEAP CHIPS . . . ARE NO BARGAIN J

BUYING ADD-ON MEMORY? 


GET THE BEST!!! 

ory l• llures cosl you lime •nd money . J•panese 16k 

ch ips na•e aone·IO ·len on ·se,.,.<:e lalkl re rat<> Jo U S. 
.,, cnops .. from a s!udy Dy R Anderson , Coolpu!e• Div., 
!!, Hew~H·Pacllard . reponed ., Th• Ec1110111i11. 4·26 ·80 .... 
G We offer 4 I t6 chops by Fuj1Isu. NEC . Httachi, Toshoba ~ 
_, and M1IsuD1Sho for mast popular co~uters and g 
~ ..panS1on memory bOards . Including : ;i:: 
:; ' AfPll ' Al TRl ·I0 '1 'Nn "'1 'H1111! H-11 ~ 
2 'Superb111ft ' b p1ad1<1• •••Y0111•1 n 
fl 4111 DYNA• IC ftAH THEIEST ~ 
~ 200nsec Plastic $23.70: C111mlc $37 .15 

t 50nsec Plastic $30.95 ~ 
~ n~ICM~ ~ 
~ 2114 450nsec S3 30 . 300nsec $3.90: 210t S2 .90 ~ 
z EPllO• S 1450 ns..: std : ask tor h1·speed ii required ) ­
~ 2708 $4 80 : 27t6 SV+ 12V $9 .40 , 2716 SV $9 70 . ~ 
... 2732 $18.90. ... 
~ ~ 
_, We'll Dut •ny legltlmare price tor COl111W3Dle d11ps.HI· :zo 

....J volume users, dealers . Of Clu b$ , ask for quantlty Cl lSCOUnts . 
 ai~[:':\:t'::,.:'.: :::. :~ :, :: '.::J· 

MINIS 6 MICROS INC. • 29'16 T11Mw1Y 
98 Agaur1 , CA. 91301 • (213) 991·7433 

CA. 1t11d1nll 1dd 6% 11111 llx 

2 YEAR WARRANTY * CALL US ANYTIME 

.-See Lisi ot Ad'lertlse1s on page 418 

has a letter of the alphabet In 
front of each choice, start ing Program contmued 

SYSTEM! 11 
: GOSUB 7 90 : 

from A and going with con· 490 CL.s : CHD"S" : REH 
410 CLS : LIST 480 - 5 40

secutive letters until there are 420 CL.s 

430 PRINT CllRS(23)
no more choices. Line 350 waits 440 FOR J • l TO 100 
450 PRJNT~ RNO(l45} *7 , •BANANAS• jfor the user to type a letter. Line 460 NEXT J 
470 GOTO 330360 makes sure that the user 4B0 DATA"TO GOTO READY 

typed an unshifted letter, and 490 DATA"CHR S(27 ) =U PWARD 
FO~X • lT05: l NPUT ' NAHE ' 

5 00 DATll"INPUT 24B PORT 
line 370 makes the program 

5 10 DATA"PEEK (293) . 73 • HODEL 
52 0 DATA "143 OB PO KE N, 0 

branch to the requested 
POKE N , l TO GETt2 . USE 
530 DATA " l4)l2 MODEL l 

routine. 
lf"l27 , PRINTER tJOT READY 
6J sPR I NTE R READY . " 

The ASCII value for the letter 
A is 65. If you subtract 64 from 540 DATl\ " 14317 DISK/ TAPE 

the ASCII value of the letter ON MODEL Ill, INPUT PORT 
550 DATA "15105 P A B C A, you get 1. If line 370 evalu· / Bl Pl31" 
560 DllTA"l5l06 II I J Kates ASC(I$) - 64 as a 1, it then 
570 DATll"l5l0B P 0 R S 
5B 0 DATA " l5112 X Y Z 
5 90 DATA " l5l20 0 l 2 3 

branches to the first address in 
600 DATA"l5136 8 9 : ; 
610 DATA'l5168 ENTER CLEAR 

the list of addresses. In this 
SP " 

620 DATl\"15232 SHIPT 
case, It 's to line 10. If the user 
typed J, then line 370 would 630 DATA ' POKE1 53 60, l: PRINTPEEK ( 15360 1 . 

OD .evaluate ASC(IS)- 64 as 10, and 65 • NOT RS HOD OR LOWERCASE 
SEE THE 0 2/ 81 RS NEWLETTER , it would try to jump to the tenth 640 DATA "l6396 DISABLES 

entry In its list of addresses. 
POKE N, 221 ENABLES . • 
650 DATA" PEEK(l64D9)•0 
SE 

Since there is no tenth entry , 
AND THE LOWE RCASE MOD IS 
660 DATA"l6 414-l6 4l 5 • V!DEO

control would pass to the next 
line, line 380, which says to go POKE16414 , 14l:POKE16415 , 5 

POKE16414 , 88:POKE164l5 , 4 
back and wait for the user to ~70 DATA "C• PEEK (l 64161 +256 • PEEK ( 16 4171 

type another key. 6B0 OATA" l6422-23 •PRINTER 
POKE16422 , BB:POKE16 4 23 ,4You might want to print an er­ POKE16422 , 14l:POKEl6 4 23, 5 
690 DATA"l6424 POKE N, 4 0 ror message between lines 370 
7 00 DATA"l6425 POKE N, 0 

7 10 DATA"l6445 POKE N, 8•PRINT CHR$(23)
and 380. 

POKE N,O TO RESET 
CURSOR LI KE PRINT 

720 DATA" l 6526-7 •POINTER 
Line 400 Is a command for 

POKE , !NPUT ' DEC!!'IAL ENTRY 

LS• INT( (DV/ 2 56-llS) " 256) : POKEl6 526 , LS: POKE16527 , MS" 


disk users. It says to leave 
Basic and go back to the disk 730 O/\TA"l 6539 TO LPRINT 

operating system. LPRINT STR!NCS(N-PEEK(l6539) , 32) 
740 DATA " l6548-9 •PO INTERLines 480 through 770 con­ ND , 

POKEl65 4 B , PEEK ( 166331 ­tain the data (database?). POKE165 4 B, 233 : POKE1 6 5 4 9 , 66 
750 DATll ' l656l-2 • 11 EMQRYNotice that there are quotes 
76 0 DATA "l6 633- 4 • POINTER 
770 DATA ' l7l29•BEGINNING 
7B 0 DATA' 999END'

around the data in each line; 
7 90 PR!NT@975, " PRESS ANY 
888 IF INKEYS• "" THEN BOO 

when I read a line of data, I'll 
get the entire line including Ble CLS : EllD 

commas. • 

GOTO 3 30 
RE'llJRtl TO DOS 

ON MODEL I OR Ill, LD BC ,J AlBll JP 19AEll 

LINE PEED . EX: AS=CHR$(222) +CHR$(27) , 
i NS (X) : PR INTI\$;: INPUT ' A. GE ' i A. I X): NEXT • 
ON MODI! !. 30H•PRINTER REl\DY ," 

Ill , ANYTHING ELSE=HODEL l." 
!IERE TO SELECT TAPE DRIVE ti . 

255 , N TO TURN MOTOR ON/ OPP" 
PRINTER STATUS . 

OR ATTACHED . 

FLAG . 0 OR FF • TAPE . AllYT!llNG ELSE • DISK . 

PO : FF • TllPE , ANY1'111NG ELSE •DISK." 
D E P G PEEK KEYBOARD : SEE 8CMICRO 0 4 

L M N 0 
1' U V W 

4 5 6 7 
, - • / 

BREAK 

PEEK KEYBOARD " 
PEEK KEYBOARD " 
PEEK KEYBOARD " 
PEEK KEYBOARD" 
PEEK KEYBOARD " 
UPARROW DNARROW LPARROW 

PEEK KEYBOAR D" 

RT ARROW 

l •RADIO SHACK LOWERCASE H 

DRIVER PROGRAM IS INSTALLED . 
PAGE 4." 

BREAK IN LE\'EL II MSIC IP YOU POK E N , 23 

IF KEYBOARD IS GENERATING UPPER • LOWERCll 

INSTALi.ED AND THE DRIVER IS WORKING ." 
CONTROL BLOCK POINTER . 

TO SEND VlDEO 1'0 L!NEPRl NTER . 
TO RESTORE VlDEO , SEE 1 6 4 22 . " 

TO MAKE C• CURSOR POSITION 

CotlTROL BLOCK POINTER . 
SENDS LINEPRlNTER OUTPUT TO VIDEO . 

TO RESTORE LINEPRINTER. SEE 1 6 4 14 , " 
TO SET LINES/ PAGE COUNT AT 39 ,' 

TO RESET LINECOUNT" 
(WIDE LETTERS) . 

TO 6 4 CHAR/LINE - DOESN ' T REPOSITlDN THE 
CYR$ ( 2B) DOES ." 

TO USR ROUTINE . TO CALCULATE VALUES TO 
PT ' ; DV:MS=FIX(DV/ 2561: 

TAB(N) WHEN N>63 , USE 

FOLLOWED BY WHATEVER ." 
TO BEGINNING OF BASIC PROGRAM. TO APPE 

2 : POKE 1 65 4 9 , PEEK ( 1 6 6 l4 ) : CLO/ID : 
(DECIH/\L 17 1 29) ." 

SIZE FOR MODEL l ," 
TO END OP BASIC PROGRAM" 
OF BASIC PROGRAHS IN !. EVEL I I BASIC .• 

KEY TO CONTINUE .'; : H • INKEYS 
ELSE RETURN 

II/iit:,
I . . 

. I 

COMPACT 232-IS 
INTERCONNECT SET 

• EHy, lull configuration ot line 1lgnal1 
• All 25 signals passed to headers 
• Oealgned tor wire-wrap or jumpers 
• Additional header tor break-In round cable 
• Made tor permanent in1tall 11llon 

LOW COST - only $35.00 
JIS - Jumper Set 6.50 

s y z y G y 1.M . ...- 286 
"the Interface people" 

256 W. San Bernardino Rd. 
Covina, CA 91723 • (213) 332-3320 
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UTILITY 

~ l 
LO.AD 80 

Mainframe menu for diminutive micros? Yeah! 

Dexterous Data Entry 


Bob Shuken 
973 Harney Way 
Sunnyvale, CA 94087 

ATRS-80 with a couple of 
disk drives and a printer 

makes a top-notch, low cost 
business computer. TRSDOS 
and disk Basic provide a lot of 
comput ing power, yet are sim· 
pie enough that a relative novice 
can write fairly complex, data­
based business programs for 
number crunching, report gener­

ating, and record keeping . Un­
fortunately, in the area of key­
board data entry, the 80 falls 
short. 

Professional small business 
min icomputers provide good 
CRT/keyboard control and query 
language to simplify both the 
programming of screens and 
menus and the keyboard opera­

tor's data entries. The 80 hardly 
addresses these areas. 

I have come up with some 
useful modular subroutines that 

I incorporate In just about every 
program. The most important is 
a data entry subroutine that sim­
ulates the display and control 
needed tor data entry using In· 
put screens. It displays data In 
the right place, provides for­
ward-backward, flashing cursor 
and backspace functions, and 
generally simulates the presen­
tation found on a professional 
business mini. 

The program has to guide the 
inexperienced user through ev­

ery step, using language he is 
familiar with, and must tolerate 
any mistake without a crash. I 
have tried to simulate tech­
niques used by business mini 
pros for selection menus, data 
input screens, and subroutines 
for cursor control and data 
verification. 

Menus give the operator a se­
lection of program functions. 
They should be clear and unam­
biguous, and prevent panic In 
event of a mistake. 

Screens are more complex. 

First , the layout must be de­
signed. Once the screen Is dis­
played, TRS-80 Basic does not 
provide any high-level language 
commands for properly using 
the screen for data input. Sever­
al subroutines must be lncorpo· 
rated to guide the operator and 
give him control, plus keep the 

screens intact under all condi· 
lions and make sure that the da­
ta entered meets program and 
file constraints. 

Menu Generating Subroutines 

In a typical program, there are 
several to a dozen or more 
menus, starting with a main pro­
gram selection menu, and pro­

ceeding to subordinate selec­
tion menus. I also provide a 
menu that allows the operator to 
verify or cancel the Input and 
decide what to do next. Display­
ing a single screen or menu Is 
simple, but in a program with 
many displays, subroutines sim­
plify programming and subse­
quent modifications, and be· 

come effective modules usable 
from program to program. 

A typical menu generating 
listing is shown In Program 

Listing 1. Lines 500-530 define 
the menu header and display it , 
centered , at the top of the CRT. 
Obviously, we could accomplish 
the same thing with a one-liner: 

500 CLS:PRINT TAB{23) "' "SELECTION 
MENU" " :PRINT:PRINT 

but in a complex program with 
many d isplays of screens and 
menus, lines 510-530 become a 

one-line subroutine and 500 Is 
simplified to: 

500 CLS:H1$ : " "SELECTION MENU" "' 
:GOSUB XXX:PRINT:PRINT 

Lines 550-590 print the menu. 
1% defines the number of menu 
items to be displayed. The items 
themselves are located in a 
single data statement at line 
9010. 

Get the Right Data 

Using the Read/data state­
ments to generate displays is 

very handy. Where dozens of 
displays are used, each can be 
defined and easily modified sim· 
ply by editing one data state­
ment and perhaps a variable or 
two. Unfortunately, there Is no 
way to jump around, select and 
reuse a particular data state· 
men!. However, the TRS-80 
reads data statements quickly, 
so the subroutine shown In Pro­
gram Listing 2 can be used with 
dozens of data statements with 
only a minor delay. 

Listing 2 replaces lines 540 
and 9010 of Listing 1 and adds a 
subroutine starting at line 
10100. To find the desired data 
statement, add a keyword as the 
first item in the data statement. 
S$ and H 1 $ are dummy vari­

ables. The Restore in line 10110 
sets the Read sequence to start 
at the first data item. Line 10130 
looks for a match between S$ 
and H1$. When the match is 
found, the program returns to 
the main listing and the next 
Read statement will start at the 

first real item of the selected 

data statement. 
Make the keyword descriptive 

of the application (e.g., MENU, 
SCREEN1), and put all data 
statements in one place. This 
makes it simple to find any dis­
play and review its contents. A 
string variable (H1$) is the dum­
my, so both numeric and string 

data can be read during the 
search. Quotes are not needed 
around string data elements un­
less they start with a leading 
blank or contain terminators. 

Ona from Column A 

There are a number of ways to 
let the operator make a menu 

selection. Only a valid entry 
should be accepted. The best 
technique I have found Is de­
scribed by C. W. Simpson (The 
Alternate Source, Vol. 1, Num­
ber 4, p. 38) and shown in Listing 
3. It uses mnemonics and the 
characteristics of INSTR and 
ON . .. GOTO .. . or ON ... 
GOSUB . . . . 
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see ci.s : HIS • •• SE LECTION HEN U •• 
510 HH • LEN(U1$) 
52 0 0 • (64-HI\ l/2 
539 PRINT TAB!Q ) HIS : PRINT : PRI NT 
SU REM 
sse 13\ • 5 , I 2\ • 23 
560 FOR I\ • l TO 13% 
sn READ Hl$ 
see PRINT TAB(l2%) 92$ 
5 90 NEX T I 
606 GOTO 608 
9080 REM 
9010 DATA <A>DD , <C>HANGE, <D>El. ETJ;; , <P>RI NT, <O>U IT 

Program Listing 1. 

5 48 SS • "MENU " 

98 80 REM 

9018 DATA MEN U, <A>DD , <C>HANGE, 


<O>ELET£ , <P >Rl NT I <O >U IT 
18100 Rt::H 
l 0 ll 0 RESTORE 
10120 READ HlS 
10138 IF Hl S • SS THEN RETURN 
10140 GOTO l0I20 

Program Listing 2. 

Listing 2 generated a five­
item menu with the first letter 
mnemonic of each item (in or­
der) being A, C, D, P and Q. In 
Listing 3, these five characters 
are made into one string in line 
620. When a key is depressed, 
line 620 searches the string us­
ing the INSTR command in line 
610, to find the first location 
matching the key depressed 
(A$). If a match is found, A% 
takes the value of the position of 
A$ in ACDPQ. Since this value is 
also the order number of the 
item in the menu selection, it is 
used directly for branching In 
line 630. If no match is found, IN· 
STA returns A% as zero. ON A% 
GOTO. . . ignores a zero and 
passes control to the next state­
ment , so if an invalid key is de· 
pressed (even an Enter), A% ls 
zero, line 630 Is Ignored and line 
640 jumps back to line 610. 
There are no REDOs and no 
scroll ing, so everything stays 
put. 

Make Your Own Screen 

Data input screens provide a 
visual format as an aid in enter­
ing data qu ick ly and accurately. 
In most cases, the source data 
is hand-written. The optimum 
screen is identical to the input 
form. If you can 't arrange the in­
put that way due to the physical 
constraints of the CRT display, 
rearrange the screen input for­
mat as logically as possible. If 
there are more items than can 
be included in a sing le screen, 
use multiple screens with each 
faithfu lly reproducing one seg­
ment of the source data form. 

If the source data does not 
come from some other docu· 
ment, arrange the screen to di· 
rect the user through a log ical 
sequence consistent with the 
source data. 

Use the exact wording of the 

source data as closely as possi· 
ble. But don 't overcrowd the 
screen, it generates mistakes 
and slows down data entry 
speed. Use a top-to-bottom, left· 

690 FOR I • l TO 5 : PR INT : NEX T I 
610 AS = INXEYS : IF A$ • •• GOTO 610 
620 A\= INSTR( "ACDPC",AS) 
630 ON A\ COTO 650 , 659 , 650,650 , 650 
6 40 GOTO 610 
650 GOTO 650 

Program Listing 3. 

to-right flow. 
The data entry screen con­

sists of two (and sometimes 
three) independent but inter­
related patterns. First is the 
screen display itse lf. Second is 
the pattern of blank spaces for 
data entry. Both patterns are al­
ways required. The th ird pattern 
used for data editing displays 
the existing data prior to the 
edit. 

The two basic types of 
screens most useful are the 
form type and the column type. 
In the column type, the prompt 
words appear as a vert ical col­
umn, and the blank spaces for 
data entry are immediately adja­
cent to the right. Th is form is 
useful for entering columns of 
numbers. For data editing, dis­
play the existing data to the 
right of the prompt word, and 
the space for the new data entry 
to the right of the exist ing data. 

The form type duplicates the 
appearance of the source data 
form. Start the data entry flow at 
the top, running left-to-right , 
top-to-bottom, with the space 
for data entry immediately 
above the associated prompt 
words. 

Listing 4 shows an example of 
the form type, using techn iques 
similar to those for generating 
the menu, but showing one im­
portant difference. Here each 
prompt word must be in a specif· 
ic location to simulate the form, 
so that a simple Print Tab(l2 %) 
command becomes a nuisance. 
In the data statement , each 
prompt word is preceded by a 
number equal to the print posi· 
lion of the first character of the 
word. Line 1530 reads both H1 % 

1596 	 HIS = "* DATA INPUT SCREEN •• 
GOSUB 19890 

1 51 0 SS • "SCREEN] " : GOSUB 10100 
152 0 FOR l • l TO 7 
1 53 6 READ Hl\ : READ HIS 
1540 PRINT@ Hl\ , HIS 
1550 NEXT I 
1560 GOTO 1560 
9000 REM 
90 30 	 DATA SCREEN3 , 209 .( LAST NAHE ( , 

228 , (FlRST NAHE ( ,406.I STREET 
ADDR ESS ( , 589 , ( CITY ( , 
610,(STATE( , 622,(ZIP(,796, 
(PHONE I 

10000 REH 
I0810 Hl • l.EN(HI$) :0 • (64-Hl\) / 2 

PRINT TAB(Ol HIS : RETURN 
18100 REK 
16118 RESTORE 
10I26 READ HI S : IF HIS • SS THEN RETURN 
I61 30 COTO 16120 

Program Listing 4. 

AS Menu i t em selection nuni>er 

AS INKEYS temporary variable 

SU Cursor fl'llelll)ry location msti 

82S Cur~or meaiory loca t ion hb 

DA$(N ,J) Ma i n data array, N records of J i tems each 

08$ (1 , J) Temporary data entry storage array 

EH In va 11d entry f1 ag and c:>unter 

F: ASC II "1&1ue of character to be verified 

Fts Complete string generated by data entry subnlutine 

Fl$ Si ngle character enten!d by INID S 

F2$ r.,.porary string fomed for data veri ficat ion 

FJ fl ash i nq cursor timer counter 
Fts Data entry error f1 ag 

HlS Display header string const.int 

Hli Display huder print position 

FOR NEXT loop counter 

11 Length of character field minus one (Pl - pt ) 

121 Tab position for menu di s play 

I3S Hlmlbe r of selectable nenu items 

J FOR-N EXT loop counter 

FOR-H EXT loop counter 

LS Length of data string to be verifi ed 

Data entry record number 

NU Data display recor d nunt>er 

P(J ,Z) Print position storage array 

pt Screen pr"1 nt position of first cha racter {0· 1023} 

Pl Screen pr1nt position of last character (D-1D23 ) 

P2 Cu rrent pr i nt position (0-102 3) 

PJ Cu rrent pr int posi t ion (1 5360-1 6383 ) 

P4 ASCII value of under ! i ne (95) or blank (32) 

PS Tc99l ~ constant fer P4 ( 95 + 32 • 127) 

0 Ca lculated header tab Pos i tion 

SS Data s tatem@nt t e}l'illOn:t string constant 

W Display delay dwmy var 111ble 

Table 1. List of Variables 
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FREE PREMIUM ! 

1982 subscribers will 
receive the special 
MATH 1 package of 
PC programs. Y ou 
qualify to receive 
th is valuable free 
gift if you check 
either box 2 or 3 
below ! Don't delay! 
Get started learning 
how to enjoy y our 
pocket computer to· 
day . Use this handy 
subscript ion card I 

SUBSCRIPTION FORM 

0 1981 Charter Subscr iber (Issues 1 - 10 1. $20 .00 for U.S. 

delivery . (U .S. $24 .00 to Canada. U .S. $30.00 elsewhere.) 

0 1981/82 Charter Subscr iber (I ssues 1 - 20 ). $40.00 in 
U.S. (U.S. $48.00 to Canada. U.S. $60.00 elsewhere. ) 

0 1982 Regular Subscriber (I ssues 11 - 20). $30 .00 in U.S. 
(U .S. $36 .00 to Canada . U .S. $45.00 elsewhere .) 

0 Sample issue . $3.00 in U .S. (U .S. $4.00 elsewhere .) 

Orders muu be accompanied by payment in full. We do not 

issue invoices for the POCK ET COMPUTER NEWSLETTER . 


Thank you for your rem ittance. 

Name : ______________________________ 


Addr : ------- ------------------ ----- ­
City : --------------- State : ___ Z ip : ______ 


MC/VISA # --------------- Expires: ----- ­

Signature: ------------------------___ _ 


AUTO-WRITER 

SCRIPSIT 

LAZYWRITER 

ELECTRIC PENCIL 

MAKE YOUR WORO PROCESSOR 00 
THE THINGS YOU BOUGHT IT TO 00 

::~~~':~:~~!!~: !~::;s~~:,~~;de;o';: letters 
BOOKKEEPERS: prepal"'e r-eporu for the boss 
WAITERS: maint• in, organi-ze •nd aort b1bhograph1es 
BOSSES: create reports and s ort dilta files 

• Uae YOUR WORDPROCESSOA to cr1Hte and ma1nt~un • ma1hng hst or 
•ny data ba1e. 

• Join th•t'mailmg hat to • form-letter w ith a w ide range ot options. 
• Sort your N•m• £ Addre1oa Mea by any key, ewen when the laat neme or -- 1:1p code •re buried 1n • line! 
• Sort. 1000 " NAMES". Uiu1 up to 20 item• per n•m• . 
• 	 lr\l;ert into the U•t of a form·letter or report command hnea that will 

change the printing format from o.ne line to the nem:t in mid 
run . . EVEN WHEN USING ELECTRIC PENCIL TO CREATE YOUR 
FILES! 
Uae the bu1lt· 1n Won:tproce•1ior to edit • ll!ttter, en·, CREATE a wholly 
new letter or report - and - store it in• file that is loadable by your 
Wordproceasor. 
Peraon•llie form lener-s a& you run! fne.•rt 11keya 11 (word• or phraaea) 
FROM THE MAILING LIST! Autom•tically insert a name or title or a 
comment . 
lnaert •nit phrase from the keyboerd. 
STOP eutomatic.•lly for m•nual aheet teed! 
SET apaca for AUTOMATIC sheet feeda . 

• 	 Create aubseta of your DATA SASE Vlfith powerful SELECT· IF aof'tVlfare 

... Vi•• •nd Maac..rc.ard •cceoted... 
NOW AVAILABLE FOR 172.83 (for rHidonto of M inne• oU odd 5 ... sales tu) 

••"SPECIFY WHEN ORDERING WHETHER MODEL I OR MODEL 111 • •' 

Midwest Data Systems 
nv 

4CXJ f irst BVBf"'Ue north, m1nn@ po••s. rn•nre.so a 55401 !6'2 \ 3.:....:t8 . :rp5 
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and H1$ and H1 % as the print 
position of H1$, and line 1540 

d isplays the word where it 
belongs. You can rearrange the 
form easily until you get what 
you want by changing the print 
posit ion numbers in the data 

statement. 

Control that Cursor 

When enter i ng data and 
showing error messages you 
must be able to move around the 
display at will. Unfortunately, 

the TRS-80 has a cursor with an 
uncanny ability to erase any. 
th ing it passes over. Fortunate­

ly, there is a way out. You can 
position the cursor anywhere on 

the screen, without causing any 
blanking of displayed charac· 
ters, by POKEing the cursor lo· 
cation into memory locations 
16417 (msb) and 16416 (lsb). To 
derive the proper byte values, 
first define the desired display 
location of the cursor as a value 
between print positions 0 and 
1023. The msb is then 60 plus 

the integer value of the print po· 
sition divided by 256 (60.256 = 
15360, the video memory loca· 
tion of print position zero). The 

lsb is the difference between the 
print posit ion and (60-msb)' 256. 
Finally, POKE these values us­

ing the form POKE 16417, 
msb:POKE 16416, lsb. 

Now a Print command starts 
at the POKEd cursor location 
without disturbing anything on 
the display (end the Print state· 

ment with a semicolon to inhibit 
the line feed or you may lose 
control again). 

Oala Entry Subroutine 

We cannot rely on Leve l 
II/Disk Basic to actually enter 

the data. We would be stuck 
with input and line input , and the 
cursor wou ld obli terate all our 
hard work. The only thing that 
saves us is IN KEYS, and it needs 

help. 
Professional minicomputers 

provide: a flashing cursor to tell 

the operator where he is; a d is· 
play of each character as en· 
tered; the abil ity to correct typ. 
ing errors; and an opportunity to 

visually ver ify the data before 
processing. The accompanying 
software also val idates the 
data. Validity includes data type 
(string or numeric) and data size 
(w ithin boundary va lues for 
numerics and within program 
constraints for strings). 

Program Listing 6 accom· 
plishes all of these tasks, rely· 
Ing primarily on the data ent ry 
subrout ine shown in Program 
List ing 5, starting at line 60000. 
The subrout ine in Listing 5 is the 

heart of the data entry pro· 
grams, so save it on disk and 

tack it onto the end of every pro· 
gram with the Append com· 
mand. Use unusual var iables to 
avoid incompatibi li ty. Use a 
highly compressed form, wh ich 
is expanded in Listing 5 for 
readability. 

69918 
69811 
69929 
699 39 
69141 
69859 
61961 
6187 9 
5 : 

69989 
68899 
68199 
68118 

68128 
60138 

REH 
REM DATA ENTRY SUBROUTINE PROVIDING 
REH PLASH ING CURSOR,POSITION LOCATOR ••••• 
REH AND BACKSPACE FUNCTION 
REM 
REM 
LET P2•PB:L£T PBS• .. :LET ll • Pl-P B: LET P3 • 15369<P2•L£T 

REH .................··························..... 


LET P3•0: LET P5•127 
FOR I•O TO Il :POKE P3+! , 951NEXT I:GOTO 68118 
LET Pl•l5368+P2:LET P4• 95 
POKE P3,P 4 :LET PJ•O 
LET Fl S•INKEYS:IP PlS<>.. THEN GOTO 60139 ELSE LET Pl•Pl<l 

I F P3 <3 GOTO 68119 
LET P4 •P5-P4 :GOTO 69198 
IP Fl$• • 1 • ANO LEN(F9S)a8 THE N F0S• Fl$:RETURN 

'l•UP ARROW 
68148 IF l\SC(PlS) <>13 GOTO 60179 
6 81 58 POR I•P2 TO Pl:POKE lSJ68+!,32:NEXT I 
69169 RETURN , 
69179 IP ASC (PlSl->32 OR ASC ( FIS )•88 THEN GOTO 60198 
6&188 GOTO 60 110 
68198 IP ASC(FlSl <> 98 GOTO 69258 
68299 POKE l5369+P2,95 
68219 IF LEN(F9$) <l GOTO 6H99 
68228 LET P2•P2-l:LET P3 • P3-l :POKE Pl,95 
69230 LET F9 $•LEPTS(PDS , LEN(F 0 S)-l) 
69248 GOTO 69190 
68258 POKE PJ , ASC(FlS) 
60268 LET P8S•F9S+FlS : LET P2• P2+1: LET P3•Pl+l 
68278 IF P2 <•Pl GOTO 60198 
69281 LET FlS• INKEYS : IF PlS· •• GOTO 68288 
69299 IF ASC( PlS) • lJ THEN RETURN 
6838 8 IP ASC(Fl$l-88 THEN GOTO 68229 
6031 9 GOTO 60289 

Program Listing 5. 

http:rn�nre.so
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BASICS 11/CMD Mod I or Ill $69.95 
BASIC/ S II is a BASIC compiler lor a powerful subset ol TRS·80 Disk BASIC 

(Mod I/Ill) wh ich is itself wrillen in BASIC. but now 1s a stand alone I CMD hie 
comoiled by BASCOM(c). and is FAST' (previously sold as BASIC/S 3 .1) 11 runs 
under almost ANY DOS. Mod I or Ill (as do the / CMD liles ii generates) . 

BASIC/ S It will compile BASIC programs up to about 1OK m size Ibut since 
one compiled program can run another with no loss ol variables. this is not a 
serious limitation). Variables allowed are integers and strings IA·Z and AS·ZSJ 
and also arrays ol integer and string 11 or 2 dimensions). Array names can be 
any length. with all characters s1gn1l1cant. Integer arithmetic is l1m•ted to 
addition, sub1racr1on. mult1plicat1on. and d1v1s1on with at most two operands on 
the right hand side (eg A=B·C or Z= D/F). Array elements may be used here as 
usual. as may constants (as in A=ARAAY 171 ·s. l or example) 

Most Level II string tunct1ons are supported : INSTR. STAS. VAL. CHAS. ASC. 
LEFTS. RIGHTS, MID$, IN KEY$. Complex sir ing lormulaeare not allowed 1hus 
you can't say A$=LEFT$ IXS+YS.2); you would need to say something like 
B$= X$+Y$:AS= LEFT$1BS,2). instead. 

Disk 1/0 IS supported.both sequen t ial and rnndom 1w1th LAL< 25h as we1t1. 
You can have up to 10 files open at one time, and two ol them may be random 
hies. Disk statements that are supported mctude O PEN. CLOSE. LINE INPUT 
• . PRINT Ii FIELD. LSET. GET. PUT. LOF. EOF. CV!. and MKIS 

LZAP/CMD Mod I or Ill (LOOS only) $39.95 
LZAP/CMD is the most powerful. easy to use ZAP rou11ne ever written.and 11 is 
IOI' lOOS Mod I or 1111LZ AP uses the resident drivers ol LDOS, thereby lakmg 
FUL L ADVANTAGE OF THIS POWERFUL OPERATING SYSTEM. LZAP wi ll 
auto·configure itself to drive capaci ty. It will supporl any• ol drives lrom 0·7. 
any cytmder count up lo 255, and any sector • to 255 Wi ii page between 
double sided drives. 8 " drives. LX·80. and hard drive 5 .. floppies ol all sizes at 
same time wi th out gett ing lost' 
Contains these features. 
(RI ead (E) xit ID) ebug) IA) emove Password 
IA) sc1i Modify IC) compare (G) o Directory llJ Go Extent 
(Ml od1fy He• (W) rite 181 Locate Byte IZI ero buller 
!Fl md lile (HJ ash code (LI ocal search !Pl ronl screen 
(S) earch Globa l (XI Escape (T) oggle O·7 page d"ve 
(space bar) bungs up a command menu for learners and QUICK reference at 
any time! Also contains. an ERROR DICTIONARY that c an lie tur nedoll toover· 
nde those crashed or protected Ides for examination 

QSD Utility Disk # 1 for LOOS (cl (Mod I on ly) $69.95 
Increase the speed and power of LOOS" Contains. 

LZAP/ CMD· RESIDELD/CMD " CLONE/ GMO 

CHANGE/GMO DCAL/CMD· VOISKICMD ' 

STAT/CMD" BINH EX/ CM D· 

And also contained on the disk. by K•m Wall (au thor of Super Ut1 l1 ty l 

LCOPY/CMD RECOVER/GM O DVORAKJCMD 
•means -·works 1n Double Density·· 

llJ(]E MOD I OR 111 $149.95 

LOOS ia the latest genemlon of aophlftl· 
cated operating 1y1tem1 for the TRS-111 
computers. LOOS ia completely docu· 
mented In a 2&2-page reference manual. 
Total aupport la provided from aome of 
the moat knowledgeable people In the 
induatry. You owe It to you,..H to lnv•­
t igate thia 1y1tem. Call or write for detaila. 

EIJ~E 
EDAS is a sophisticated Editor 
and Assembler for the '80 Model 
I or Model Ill. All commands 
and SOURCE text can be enter ­
ed in upper or lower case . Direct 
assembly for memory or mul­
tiple disk files by means of 0 GET 
assembler directives provides 
the capability of assembling 
huge source files with 30,000 
bytes of symbol table. Direct 
assembly to disk or memory for 
faster debugging operations. 
DOS functions DIR, KI LL, and 
LIST are available from within 
EDAS. The Editor provides 
block move & global change 
withBASICsyntaxediting . EDAS 
provides power with ease of 
use. $79 + $S&H . 

LPURGEi CMD ' 

STB0-111 

C.S.D. 
llU PRODUCT llEllS 

SUPER UTILITY! 

This fan1aS1rc 24K. stand alone machine language program allows rapid and 

easy access to con1roll1n9 data Super U11hty. wnt1en by Kim Wall of Br~eze 
Compu11ng, Inc. comes with 30 pages of easy 10 unde-.tand. step-by- step 
1tts1ructions assuring maximum use of your va luable llme 

Seven main menu comb111lng 43 maJor progriarnrn1ng or disk repa ir opr1ons 
makes 1h1s smglefrogram 1ncred1bly v~rsaule For fast and easy reference we've 
ca psuled some o the best options below 
ZAP 

011,pl.sv St>clm JU1sk. F 1lt'~ 


g~~:!.~D~~~S"r101~ 
s~~rv~~=k55:~,~:~ 
Zcm [J 1 ~14. S('ctuh 
Srnng 5 •• ~rc 

~c1 or ').?.m:h 

PURGE 

~~11 k~·~< O~e~~~~ 
Zl· r-n Unust"d Dir.,. ;: to l\. Entne~ 
L._.ro Um..1 .;..~d Gr t11 riult•'i. 

Rl!mm.ie S~·srnm Fil~s 

Kill fly c~···".:lOrv 

C~;r~ A~~~t~~:il!n1s· 

Ct'l~ngl?' f ile- P.sr.smeu.•r-s. 

DIS K FORMAT 
Standard Formdl 

~~~';'.~~ ~~~a~ 1 Erue

R""d>\ ddrt>!i> M arks 
DI SK COPY 
Sta ndard Copy Wjth Format 

Sti~~~:~i Copy W1thou1 

pk'( ICL>~ , rubd~kupmuif 

g:.~~t'!er~~~ -~~(Jngional 
TAPE COPY 
B.iick u~l~~R~~Or t .sg:d~ 
~ 1lor ongin.'1f pur~dSer 
u~~ onl\.•I 

DISK REPAIR 
R,•pait Gat Table 

~::r?r~ D1rmo~ Tr.xk 

~~~~~\'b i~~~~:i 1l t> ) 
MEMO RY 

rx~h~ct~g~"M%.on.• 
Cumpi1rt> Mt>mOI\' 

~:~~ ~::;:(."" 
Input B~"" rom Po rt 
~~~~ f~~Jl~kPon 
o~~ To M~mOl\I 

Rl!'s1d1n9.lro m 4 .OOU H 10 9FFFH. Su~r Utiliry h3s its O\Nf\ 1/ 0 dnve rs a nd doe!! no1 u.~e 
on'' ROM or DOS ,.11; Sogo to the h•art of your pro1<cr•d J,.kund read and/or mod1l y 
ddld using simple 1·key commands ow time 1s on your side' 

To Order _.. ~ ~nd t:h(>("k or mon~ order for only ~9 95 plus $2 50 Vi1PP4"9 ii!lnd hdndhng 

SUPER UT ILIT Y 2.0 (SINGLE / DOUBLE DENSITY) 

$74.95The Ultimate Communications Package: 
Price $150.00 

The package includes the STW-111 '" smart terminal program 
and nine other communication utilit ies: Fully documented 
with easy to follow instructions, STW-111 '" is by far the best 
terminal product on the market today. 

TWO Printers on ONE Computer
* FOR MOD 1,11, AND Ill••• 

* PARALLEL ONLY

* SCHOTKEY CIRCUITRY

* FULLY BUFFERED••• 

* SWITCH SELECTABLE ••• 

IN STOCKI$139.95 

- DEALER INQUIRIES INVITED ­

... 27QUALITY SOFTWARE DISTRIBUTORS 
11500 STEMMONS EXPRESSWAY, SUITE 104 

DALLAS, TEXAS 75229 "1$4'• PHONE (214) 484-2976 -­MICRONET 70130,203 p,IC I 0oe J Mot W:kidt 


TradtmJ1i1et hl"«l1 to.o 

IRS-10 ' Swp~l ue 

,osticr 

MENTION THIS AD AND DEDUCT 5% 

ADD $2.50 

SHIPPING (USA) 
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PORTFOLIO MANAGERT-M. 
TRS-80 

FOR COMPLETE PORTFOLIO MANAGEMENT: 
• 	 Fast!!! Auto-Retrieval Of Market Quotes 
• 	 Instant Updating Of One Or More Portfolios 
• 	 Handle Any Combination of Stocks, Options, 

Warrants, Bonds, or Mutual Funds 
(Long and Short Positions) 

• 	 Printed Analysis of Each Position to Show: 
•Current Market Value 
• Value Change from Previous Day 
• Current Gain or Loss 
• Listing of All Quotes Retrieved 

• 	 History File to Maintain Detail Record of All 
Closed Positions 

Please send more information about 
PORTFOLIO MANAGER to: 

Address-------- --------- ­

City________ State_ _ Zip _ ____ _ 

Mail to: 

Market Management Systems -' 593 

P.O. Box 40049 

1 080 Madison Avenue 

Mem phis, T N 38104 


Or Call Toll Free 1-800-238-7626 
(In Tennessee 1-901-527-8262) 

MODEL Ill OWN ERS 

LAYMAN'S GUIDE TO NEWDOS $5.00 
An easy to understand pfaln-english guide to the 
most commonly used (by the layman) features of 

NEWDOS 80. 

CONVERT MODEL SCRIPSIT AND/OR VISICALC 
TO MODEL Ill PLUS

"Renumber Program Lines ·Swap Vari ables 
"Move Program lines "Read & Write to Mod I disks 
'Move Blocks of Program Lines "Reference Keywords 
'Duplicate Program lines "Spool Print ing 
"Select ive Variable Clear ing "Change Disk Speeds 
·Program Single Stepping "Disable BREAK and /or CLEAR 
"Memory son multi-dimensioned arrays ·Much Much More!! 

All of the above shipped with Apparats Newdos 80 2.0 
Regular $149.95 --- Now only $129.95 (Mod Ill on ly) 

COPY MODEL Ill SCRIPSIT AND VISICALC $15.00 

Allows UNLIMITED BACKUPS of your Master Disk . 
Works if you have already backed up tw ice. 
Comes as a simple 17 line basic program . 

ST80D PATCH $15.00 
Makes your Model t ST800 work on Model Ill. 
Comes as a simple 30 l ine basic program . 

VISA • Mastercard • Money Orders • COD 

Allow 2 weeks for personal checks 


LE& 

Kansas res idents add 3.5% sales tax . 


526 East 4th, 316-665-3611 

Hutchinson, Ks. 67501 
,,.. 143 
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The variables are given in Fig. entered. 

1. Before entering the subrou­ The program jumps to line 

tine, the main program must de­ 60110, testing f1'$ 'or a charac­
fine the values of variables PO ter entry. If no character is 

and P1 . The value of PO is the entered during the keyboard 
display print position (between 0 strobe, F3 is incremented by one 

and 1023) at the first character and tested for value. If F3 <3, 
of the data to be entered . P1 is F1$ is immediately tested again 

the display print position of the for character entry. If F3 = 3, line 

last al lowable character of the 60120 toggles P4 between ASCII 

data to be entered. Specifically 95 (underline) and ASCII 32 

defining posit ion P1 prevents (blank), and repeats the key­
the entry of more characters board scan. This provides the 
than the data file or format per ­ flashing cursor while minimiz· 
mits, and also provides a dis· Ing dead time for keyboard 
play of the allowable data field strobing. The test value of F3 
size. Also before entering the can be changed to vary the 
subrout ine, the main program flashing rate of the cursor 
must tuck the actual cursor without significantly affecting 
away. Put it at the start of CRT maximum typing speed. Maxi· 
line 15 (POKE 16417, 63:POKE mum typing speed is much high· 

16416, 128) so you can print error er than with using a fixed delay 

messages without disturbing to flash the cursor. 

the screen. The cursor displayed When a character is entered, 

is the underline, ASCII 95. When the program jumps to line 60130 

data entry for each item is com­ and tests for an up-arrow as the 

pleted, the subroutine returns lin>i character entered. The 

string FO$, which can be used as main program will respond to 

Is or converted to a numeric by this up-arrow by moving the en­

VAL(FO$). try back one item to correct a 


In List ing 5, line 60070 sets In· previous error, so fine 60130 sim­
itial values for the subroutine ply sets FO$ equal to the up-ar· 
variables. Line 60080 POKEs the row and returns. (Assume that 
underline {ASCI 195), used as the backing up for a correct ion will 
simulated cursor, into each never occur once an item entry 
character position from PO to has been started, so that an up­
P1 . This gives a display ot both arrow is a valid character entry 
the location and maximum unless it is the first character 
length of the data item to be entered.) 

2eee s $ • • SCREEN )DATA. : GOSUB 10100 
2010 FOR J • l TO 7 DBSll , J) • CHR$(l2) : NEXT J 
2020 FOR I• l TO 7 : POR J • l TO 2 : P( l, J) • e : NEXT J , I 
2039 FOR J • l TO 7 : DBSll , J) • DMIN , J) : NEXT J 
2840 POR J • l TO 7 : READ PIJ , I ) : READ PI J, 2) : NEXT J 
2850 FOR K • l TO 7 
2 860 En • e 
2070 PB • PIK,l ) : P l • P(K , 2) 
2080 GOSUB 60 BBS 
2090 IF FBS • "" GOSUB 2228 : GOTO 2180 
2100 IP FBS • "0" GOSUB 2228 : GOTO 21 98 
21 10 IF PB$ • " I " GOTO 2280 '" ! " • UP ARROW 
212 0 ON K cosoe a 0ee, ae 0e, s0 0e , aeee, s eee, s ee0,aeee 
2130 I P ER\ <> e GOSUB 85 80 ELSE GOTO 21 70 
2140 ER\ • 0 
21 50 POKE 16417 , 63 : POKE 1641 6,1 28 : PRINT STRI NG$ (64, 32) 1 

POKE 1 6 41 7 , 63 : POKE 16416 , 128 
2160 GOTO 20 0e 
2170 08$11 , K) • FBS 
2188 NEXT K 
219 8 GOTO 2190 ' GOTO NEXT MIN PROGRAM PU NCTIO 
N 
2209 GOSUB 2220 : K• K- 1 IF K<l THEN K•I 
2219 GOTO 2060 
2229 POR l • 0 TO Il : POKE P3 t I,3 2 : NEXT I : 

PRJ~@ P0 , OBS11 , K); : GOSUB 10399 : RETURN 
89H REM 
8010 REM DATA VER! FlCATlON SUBROUTINES 
8020 RETURN 
850e REH 
8510 REH ERROR MESSAGES 
8520 RETURN 
9000 REM 
9010 REH DATA STATEMENT 

1Bl00 REM 
101!0 REM FIND DATA STATEMENT 
I Bl 28 RETURN 
60000 REH 
60010 REH DATA ENTRY SUBROUTINE 
6 00 20 RETURN 

Program Listing 6. 



Line 60140 tests for a carriage 
return (Enter), ASCII 13. If the 
character is not a CR, the pro­
gram jumps to line 60170 and 
tests for legal characters 
(ASCII=>~ o.i backspace (left 
arrow, ASCII 08) and jumps to 
line 60190, where it separates 
the backspace from a character. 
If it is a character, It jumps to 
line 60250. 

At lines 60250-60260, the char­
acter is displayed at position P3 
and added to string FO$. String 
position counter P2 and display 
posit ion counter P3 are incre­
mented by one. Line 60270 tests 
P2 to see if the last allowable 
position (P1) has been exceed­
ed . If not, the program jumps 
back to line 60100, where it 
starts flashing the next cursor 
position and looks for the next 
character. 

When the last allowable 
character has been entered 
(P2>P1), only the carriage re­
turn terminator and the back­
space are permitted . Lines 
60280-60310 wait tor one of 
these two, and take the appro­
priate action. 

When a carriage return is en· 
tered, line 60150 deletes all un­
used underlines by POKEing 
blanks from P2 to P1 (for esthet· 
ic purposes only), and line 60160 
returns string FO$ lo the main 
program. 

A backspace must remove the 
previously entered character 
from FO$, delete it from the CRT, 
move the flashing cursor left 
one position, and be prevented 
from going back past the first 
character position. Lines 
60200-60240 take care of these 
functions. Line 60200 puts the 
underline back at P2. Line 60210 
tests to see if FO$ is empty. If it 
Is, no further backspacing is 
permitted and the program 

jumps back to the character en· 
try statements. Line 60220 dee· 
rements P2 and P3, and deletes 
the character displayed by 
POKEing the underli ne into 
position P3. Line 60230 removes 
the deleted character from FO$. 

This subroutine provides all 
of the features avail able on 
larger business computers, and 
the only sacrifice is a slight 
delay in maximum keyboard typ­
ing speed . The opt ional word Let 
in all assignment statements 
noticeably speeds up the sub· 
routine. 

Program Listing 6 is a sample 
segment of a main program that 
shows how to use the data entry 
subroutine. The example as· 
sumes there are seven data 
items to be entered using the 
screen shown in List ing 4. 

Arrays can keep track of 
multiple data items In a record . 
Listing 6 uses these previous ly 
dimensioned arrays. DA$(N, J) Is 
the mo.in data array, dimen­
sioned to hold N records of J 
items each (in these examples, 
N = 10 arbitrarily and J = 7 for 
the seven data items on the 
screen). String arrays can be 
used even for numeric data. 
08$(1 , J) is a temporary, one­
record by J element array, which 
allows the entered data to be 
stored and veri fied before dis· 
turbing the main data array. This 
is primarily useful in editing, but 
keeps things simple even for 
original entry. P(J, 2) is an inte· 
ger array used to store the val· 
ues of PO and P1 (used in Listing 
5) for each of the J items to be 
entered . Storing these values is 
necessary for backing up to re­
peat/correct a previously en· 
tered item. 

Line 2000 finds the data state· 
ment that contains the values of 
PO and P1 . Line 2010 clears 

Program Listing 7. 

l REM DATA ENTRY PROGRAM US I NG 

2 REM /\ND SUBROUTINES INCLUDING 

) REM CURSOR 

' REI! 
S REM BOB SH UKEN ,IULY , I~ SD 

6 REM 
lee RE11 t1••••:11•11c••••*••••11w••• .. •11t• • t-"'• 
110 REM IHITI AL! iATION 
1211 REM •11tti+••••••••***"'"''**a* .. ** .. *•••• 
Ile REM 
HD CLEAR 1000 , N• W , CLS 

.-See Llstol Adverrlsersonpage418 

ENTRY SCREENS 

PLASH I NG 

Program contmue.s 

O.S.D. 
NEii PRODUCT IU S 

BASIC/S 3.0 (MOD I/Ill) $39.95 
A Basic compiler for the Mod I/Ill 48K Disk System. BASIC/ 
S compiles a subset of TRS-80 ' Basic Into 2 80 machine 
code. The machine code can then be run as a /CMD file, 
most of the features and built in functions of Level II are 
implemented . along with sequential and random disk i/o. 
(including LRL/256). Allows variables, reals. and strings. 
This a programmer's compiler. Not intended to compile 
" off the shelf" software. but will compile code written or 
modified along it parameters. No royalty fee to pay! Many 
basic programs you are using today can be compiled . 
Supports all Mod I and Mod Ill operating systems. 

QSD UTILITY DISK #1 FOR 
LOOS© (MOD I) 69.95 
Increase the speed and power of LOOS! Contains: 
LZAPICMD - Uses resident d isk driver of LOOS and thus 

enjoys its flexibility & device independence. It will 
auto configure itself to drive capacity. LZAP will 
support any number of drives from 0-7. any cyliner 
count up to 255 and any sector number to 255. It 
supports both single and double denity automatical­
ly! Various drive sizes and densit ies can be inter­
mixed and LZAP will page between them without 
error. The ultimate ZAP routine for the ultimate 
system. Many more features including a " help'" 
command for beginners to assembly code. 

RESIDELD/CMD - Allows you to SYSGEN system over­
lays for increased speed and free space on disk, plus 
more! 

CLONE/GMO CHANGE/GMO DCAL/CMD 
VDISK/CMD STATICMD BINHEX/CMD 

And by Kim Watt ... 
LCOPY/CMD - Mass file transfer package. Fast and 

versatile! 
LPURGE/CMD - Allows you to selectively purge by class. 

list, ext, etc. Contains over 20 features. A " mini 
super-utility!" 

AECOVERICMD - A "smart" recover routine for " k illed " 
files. 

DVORAK/GMO - the famous DVORAK keyboard layout . 

EXTRA SPECIAL DELIVERY 
(I/Ill ) $179.00 

Machine Language program to maintain your mailing list , 
print labels, and merge data from your mail list into a letter 
created by Scripsit or Electric Pencil~. 

- DEALER INQUIRIES INVITED ­

QUALITYSOFTWARE DISTRIBUTORS 

11500 STEMMONS EXPRESSWAY, SUITE 104 ­

DALLAS, TE XAS 75229 ..-ISA" 
PHONE (214) 484-2976 ­

TR5 -101ScP1JMI "' MICRONET 70130,203 .,..2 7 P1<00..1Nollncluor 
ludemlfh oi TJ.ndf C.0tt1 PollilJ:f 
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Program continued 

15 8 DIM DAS(lll, 7) : DIM DB$(], 7J : OHi PP, 21 8858 RETURN 
169 GOTO see 8868 IF LEN(F8$J <>5 THEN ER\•l:RETURN 
50 REM .........................................
Sl6 REii 
529 REii GENERATE llAI N MENU 
53 9 Rt:M 
549 RE!\ ················-················· 
S59 CLS: Hl $•"• SELECTION MEN U .. : GOSUB 10000: PRINT: PRI NT 
566 SS• 0 MENU" 
570 GOSUB lelee 
580 13\•2:12\•23 
59 0 GOSUB U2H 
680 GOSUB U398:PRINT "ENTER SELECTION : "; 
610 	A$•1NKSY$:IF A$ • "" GOTO 6le ELSE M • INSTR("ED" ,AS ) : 

ON A\ GOTO 638,648 
629 GOTO 61B 
038 CLS:GOTO 1890 
6 48 CLS:GOTO 4000 
1008 REii .,., .................. _................
1010 RE!\ 
1028 REM SELECT NEXT RECORD 
1038 REl4 
1048 REii ······*······················-···· 

use CLS 
le6a N•N+l 
1878 	 IF N<ll GOTO 15BB 
use 	PRINT @ 4BB,"DATA ARRAY FILLED" 
1898 FOR W• l TO 389:NEXT W:N•N-l 
llU GOTO SOB 
1598 REM 
!SU REH ••••*****•****••*•••················· 
15 26 	 REii GENERATE ENTRY SCREEN 
l 530 REI\ .....................**••••1111••········· 

1548 REH 
1558 CLS 
1569 HlS• "* DATA INPUT SCREEN •• :GOSUB 10000 
1579 PRINT "RECORD NO. ";N 
1589 SS•"SCREENJ" 
1599 GOSUB l 8100 
1680 FOR I•l TO 7 
1610 REM> Hl\:READ Hl$:PRINT@ Hl\,Hl$ 
1628 NEXT l 
1639 GOSUB 16399:GOTO 2998 
2H8 REii 
2Bl8 REM flP•lll******••••****••••tc••• 
2828 REii DATA ENTRY 

••••• ,, .............. 111 ••••••
2939 REii 
2949 REM 
2959 S$•"SCREEN3D1.TI\" : GOSUB 1Bl88:GOSUB 3579 
296e FOR I•l TO 7 : FOR J•l TO 2:P(l,J)•8•NEXT J:Nt:XT I 
2878 FOR J•l TO 7:DB$(l,JJ•DA$(N,JJ:NEXT J 
298e FOR K•l TO 7:RE/Ul P(K,l) :REM> P(K,2) :NEXT K 
2898 FOR K• l TO 7 
2111! ER\•8 
2118 P9•P(K,l) :Pl •P(K ,2) 
2129 GOSUB 69BB8 
2139 IF res- ·· GOSUB 2248: GOTO 2298 
2HI JF P8$• "0 " GOSUB 2248: GOTO 2219 
2159 IF P9$•" ( " GOTO 2228 '' ( ' •UP ARROW 
210 ON K GOsue 880B,8BH,880e,a0ee,8800,80n,8l88 
2178 IF ER\08 GOSUB 8588 ELSE GOTO 2198 
2181 £R\•8:GOSUB l8368:GOSOB l8388:GOTO 2129 
2198 DB$ (1,KJ •F8$ 
2289 NEXT K 
2218 GOTO 2528 
2228 GOSUB 2248: K•K-1 dF K<l THEN K•l 
2238 GOTO 2186 
2248 FOR I• 8 TO Il:POKE P3+I , 32: NEXT l: PRINT@ P8,DB$(1,Kl:: 

GOSUB 19399 : RETURN 

2599 REii 

2518 REM 
 .................................... 

2528 REM SCREEN COl!MAND MEN U 
2538 REM •• *•• ** ............... *'* ............... 

250 REii 
2559 GOSOB le388:PRINT "ENTER : <N>EXT RECORD : <O>UIT : <C>ANCE 

~5~;\$•INKEY$:IP A$•"" GOTO 2568 ELSE A\•INSTR("NOC" , A$) 
2579 GOSUB 18388 

2588 ON A\ GOSUB 35 et, 3500, JS 78 

2598 ON A\ GOTO 10H,5H,2688 

2689 N•N-l:GOTO 508 

JSH REM 

3518 REM 

35 20 REM ENTER DATA INTO 111\IN ARRAY 

3538 REii AND CLEAR D/\TA ENTRY ARRAY 

3>48 REM 

3558 REii 

356e FOR J•l TO 7:DA$(N ,J) •llll$(l ,J ) :NEXT J 

3579 FOR J•l TO 7:1l8$(1,JJ•CHR$(32) :NEXT J 

3588 RETURN 

4986 REM 

401B REM 

4028 REii DAT/\ DI SPLAY 

4830 REM 

4049 REii 

4858 CLS: lNPUT"ENTER DESIRED RECORD NUMBER •:NI\ 

•en Ip Na <l OR Nl\ > le GOTO 48 se 

4878 CLS:SS•"SCREEN3DATA" :GOSUB Ul08 

4888 Hl$•"' DATA DISPLAY *" :GOSUB 10988 

4998 PRINT 'RECORD NO. "; Nl\ 

uee FOR I • l TO 7 

U 19 READ P8: READ Pl 

4128 Bl\•I NT ( P8/256) : B2\ • P8- ( 256 ' Bl\ J : Bl • Bl +60 

4138 POKE 16417,BH:POXE 16416,82\ 

4140 PRINT DAS(Nl\,I) 

use NEXT I 

4168 GOSUB 18398 

4178 PRINT "ENTER : <A>NOTHER RECORD : <R>ETURN TO HENU :"; 

4188 AS•INKEYS: IF AS• "' GOTO 4188 &LSE A\ •INSTR( "AR" ,A$J 

4199 GOSUB 18380 

4 289 ON /\\ GOTO 48et, 5 90 

4218 GOTO 41 H 

eeee REH 

8ei0 REH 

8828 REii DAT1. VERIFICATION SUBROUTINES 

8838 REii 

8849 REii 


8178 	L\•S : F2$•F8$:GOSUB 8119 
8B88 	 IF FL\•l THEN ER\•l 
8990 RETURN 
8189 	 IF LEN(F8$J <8 THEN ER\•2 : RETURN 
8118 	 IF HID$(F0$,4,ll <> '-" THEN ER\•2:RETURN 
8128 L\•3:nS•LEFT$(FBS,3J :GOSUB 8178 
8138 IF FL\•l THEN ER\=2:RETURN 
8149 Ll•4:F2$•RIGBT$(FB$,4) :GOSUB 8178 
8158 IF FL\•l THEN ER\•2 
8168 RETURN 
8178 FL\•8 
8188 FOR J•l TO L\ 
8198 P\•ASC(MID$(F2$,J,l)) 
8290 IF F\<48 OR F\ >57 THEN FL\•l 
8218 NEXT J 
8228 RETURN 
8589 REii 
8518 REl1 ••••••••••••••*•*•*** 111 ** 111 ••••*•••••••• 
8528 REH ••••• GENERATE ERROR MESSAGES 
853e REM ••••11••••••••••••*•••••••••••••••••••• 
8548 REii 
8558 GOSUB 10390 
8568 	 PRJNT "** INPUT f:RROR •••; 
8578 ON ER• GOTO 8580, 8610 
8588 	 PRINT "ZIP HUST BE S DIGITS"; 
8598 GOSUB 8988 
8680 RETURN 
8618 PRINT"PHONE PORllAT IS XXX-YYYY"; 
8628 GOSUB 8988 
8630 RETURN 
8990 FOR W•l TO 380:NEXT W 
8910 GOSUB 19380 : GOSUB 19398 
8920 RETURN 
9888 REH 
9919 RBM ••••••••••• 111 ••• 111 •••••••••••••• 111 

9028 REii DATA ST1.TEMENTS 
9838 REM *****•••••••••••••••••••••••a** 
9940 REM 
9050 	OAT1. SCREEN3DATA, l45, 159, 165, 174, 342 , 361, 525, 539 , 548, SO, 

558 , 562,732,739 
9868 01\TA HENU, <E>NTER DATA,<D>ISPLAY DATA 
9878 	 DATA SCREEN), 209 ,( LAST NAl4E (, 228 .(FIRST NAME I , 486, 

( STREET IU>DRESS (,589,( CITY (,618,{ST/\TE{, 
622, !ZtP (, 796, (PHONE (, 
' { • 	 UP ARROW 

18090 REM 
.•...•..•....•••.•...•..••...........
18818 REii 

18829 Rll>! PRINT DISPLAY HEADER ..... 
18038 REH 
le848 REii 
18858 U1'•LEN(Ul$) 
18869 0•(64-Hl\)/2 
18878 PRINT TAB(Q) Hl$ 
10888 RETURN 
l8lee REM 
18118 REM 
18128 REH ••••• f'INP seLECTEO DATA STATEMENT 
19138 REii ••••••••••••••ti••a•••••••••••••••••••••••••• 
18148 REii 
18158 RESTORE 
18168 REM> Hl$ 
18178 IP BlS•SS THEN RETURN 
18188 GOTO 18168 
18198 NEXT I 
19288 REM 
19218 REM DISPL1.Y 14ENU ...... 
1B228 REii 
18239 FOR I\•l TO 13\:REAO H2$:PRINT T1.B(l2\) H2$:NEXT U:RETURH 

18388 REM 
18310 REH 
18328 REii CL&AR CRT LINES 14'15 
lB339 REM ANO LOCATE CURSOR 
18348 REii 
10359 REH 
19368 POKE 16417,63:POKE 16416, 64 : GOSUB 10488 
18378 POKE l6417,63:POKE 16416,64 : RETURN 
10388 POKE l64l7,63:POKE 16416,128 : GOSUB 19488 
18398 POKE l6417,63:POKE 16416,128 : RETURN 
18488 PRINT STRING$(64,32); : RETURN 
60808 REM 
69818 Rt:M 
60828 REii DATA ENTRY SUBROUTINE PROVIDING 
68038 R£11 FLASHING CURSOR,POSITION LOCATOR 
60940 REii *** • '* AND BACKSPACE FUNCTION 
68850 REii .................. ,. ............................. 

60860 REM 
68078 LET P2 • P8:LET res-·· :LET Il•Pl-P8:LET P3•15368+P2: 

LET P4 • 95:LET F3•0:LET PS•l27 
60088 FOR 1• 8 TO ll:POKE P3+!,9S:NEXT I:GOTO 6011B 
60898 LET P3 • lS369+P2:LET P4•95 
60100 POKE Pl , P4: LET FJ=O 
60118 LET FlS • lNKEYSdF FlS<> "" THEN GOTO 68138 ELSE LET F3•F3+l 

IF FJ<J COTO 69110 
60120 LET P4 • PS-P4:GOTO 60180 
60130 IF Fl$• "(" AND LEN(F8$J • 0 THEN F8S•Fl$:RETURN 
68148 IF ASC(Fl$) <>13 GOTO 68178 
60159 FOR ! • Pi TO Pl:POKE l5368+I,32:NEXT I 
68160 RETURN 
60170 IF l\SC(Fl$) -> 32 OR ASC ( F1$) • 08 THEN GOTO 69198 
68188 GOTO 601U 
60199 IF ASC(r1$ )<> 08 GOTO 60259 
68290 POKE 15368tP2 , 95 
60210 IF LEN(F0$) <l GOTO 60990 
60220 LET P2•P2-1: LET Pl=PJ-1 : POKE PJ, 95 

68239 LET FOS•LEFTS(F8$,LEN(F8$)-l) 
68248 GOTO 60188 
68258 POKE PJ,ASC(FlS) 
68268 LET FB$•F8$+Pl$:LET P2•P2+l :LET P3•P3+1 
68279 IF P2 <•Pl GOTO 60100 
68280 LET Fl$•INKEY$: IP Fl$• '' COTO 60289 
68290 IF ASC(Fl$) •l3 THEN RETURN 
60388 IF ASC(FlSJ • 88 THEN GOTO 60220 
68318 GOTO 60288 
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~.01e"•on•l so11"•'e TRS-80@'· MODEL II 
'\UW AVAii ABLE ' 

BASIC CROSS REFERENCE 
• flNOW•HRl NAMl S ARl U lD F~ST• • SAVt HOURS ' 

+POSTAGE & 
• CA'\ YOUD! Uff I HA T LI PH DOU fl • PARAlll LSl RIA l PRINffRS $59 99 • HA NDLING 
• DO YOU HAVl DlAD COD ING> • FV FRAL OPl IO NS 
• WAN! 	A !Cl PROC RA ,\,\ LI I ING WITH • 6,ij LPI VARIABll DOCUMlN I Al ION 0 'LY \ 1000 

DA'll & 1\Ml \'Ntlil\0\N(; UNI WIDlH & PACI DIP IH DI IJUl I IBI I ON PUR ·11ASI 

• YOU OON ' l HAVI TO Bl A PROG RAMMI R IL) USI 11 'DISK SORT 
• ME U DRIVEN • IASY TO USE • l AS\ IO INS I RI INTO 

+ POSTAGE &• RANDOMllL!S • FASl' IOB SIR! AM IOR $69.99 HANDLING• CHAINS 10 YSIEM • PlCS SAVED NON-~IOP RU'-'NINC' 
OR BASIC PROGRAM ONDIK DOlUMINTAl lONO'<I\ \ IOIJI 

BASIC COM Pl L ER _______ 1 _ c_rr_B1_ r_ _c_ _s_0 _ 1 o uR HA 1 -----1Du _,..._
• wRllHN B\ MI CRO>o• I 

• f RSDOS®1BASIC lOMPAI IBLE 1 • EA Y TOU 	 + POSTAGE & 
• FASlER THAN BASIC BY UP 10 • AUCM!NllO WITH OUR 	 HANDLING$350.00 

JU llMIS 	 DO UMINTAT!ON 

' IRS.W & TR DOS~ ARE REGISTERED GOOD·LYDDON DATA SYSTEMS .-218 MASTER CHARGE Of 

I RADf.MARK or l A DY CORP 5486 RIVERSIDE DR., CHINO, CA. 91710 VISA ace.pied. 

VISA / MC Order Line Only (except Mich.) 800-253-4358 ext. JOO 
RNDISK-11 The ultimate In automatic disk Indexing with exclusive reatures ..... Model-I S20.00 

AlITOMAllCALLY cre<>te INDEX of programs or data from all your disks. print disk LABELS. prini 
alphabetized MASTERLIST. do last SEARCH . add DESCRIPTIONS Also au1oma11cally detec1 DATA or 
SYS disks. PURGE d isks and index of old files. and UPDATE from revised disks only 
SOlAR-l The critical calculations for passive design... Model-I 530.00 ........ Model · ll S45.00 


INPUT; any latitude . orientation. slope . roof overhang. .iorage type . bu1ldmg loss. OUTPVT solar angl.,s . 
shading . time. heat gain / loss. percent solar. fuel use Print report by hour. mon1h. >•ear in presentallon forma1 . 

RIA-II Compln Real Estate Investment Analysis ........... Model-I S30.00.... .. Model -11 S45.00 
Analysis for investor o r homeowner using Elwood method I PUT Pro1ec1 costs. loan and tax data , 

expenses. depreciation rati! . OUTPUT: Cap rate / value. mortgage payment•. before / after tax cash flows. return 
llRR) . profit/ gain from sale over any lime series . 

DEPRECIATE-I Manage a list or depreciable Items . . ...... .. Model-I S 15.00.... . Model-11 520.00 
Tracks long list of depreciable items with varying purchase dates. deprecia11on rate . or per cent business use 

Update. an\I limll... li"U>J. toax l0<m. Used by many CPAs. 

STRUCT·l Graphic design of steel / wood beams and moment transfer. ........... Model-I 515 .00 
I PUT: span/ cantilever. un iform/ point loads. beam material. OUTPVT. with screen graph1c.s beam moment 

& shear dtagrams. Pnnt 1ob repo n with diagram. stre ses. and required beam slZes 

Mm 32K On disk (Mod- I one drive o rder tape). Add $1 00 postage (Mtc~ add 4 't ta") VISA MC 
..- 88 DOCUMAN SOFTWARE BOX 387-A KALAMAZOO, Ml 4'.1005 (616) 344-0805 

l~i\\/t~ttllttl~ MAXES ITACROSS! 

eered module of 
ly molded fiberglass 

:..·~: ·· ·· :; -~- -- -- - :- ~ ~ -~ ­
-~-~--~-- ~:: ­

"80" SHROUDS 


Other Models 

*LNW DEMl-CASE..$32.50 
*LNW SHROUD..... $27.50 
*"80" SHROUD..... $24.50 

Add $2.50 shipping & handling 

N. Y.S. residents add 7% sales tax 
.- 355 

SYRACUSE R&D CENTER 
Box 125, Dewitt , N .Y. 13214 
" Specializing In Electronic Packagin g" 

, . .ROii Oltr1I OPl!JlA'l'IBGllTIIT.ilTO.AJroTJD!lll 
A Vl'lAL WAT 'l'O PBOTJICT TOUll 80.l'TWAJUI 
IWWaTIOllT l'O:a TJm l'UTU'Klltt 

The RM •~ langu&ge runs on more d.!.tfeN!lnt Oper­
at.lng Systems and more d.11ferenvstzed computers t.ha.n 
a.ny ex.her similar language.. For starters, it runs on NCR 
a.nd TI minicomµ.iters and. m the micro neld, on the 
CP/ M' , MP/M'. TRSIJOS' . OASIS' . MOASIS• ,and ()NIX ' 
(ONYX version ) Opora.trng Systems .to mention only 
a.few. 

Unt.l.l now . sen.ous buSine.ss softwa.re of the scope a.nd 
flexit>UJ.cy seen tn the min1oomputer world has not boon 
ava.Uahla on micl'OB la<t:.eL now allows t.ransfer of 
,.,ch softW!Lre with a mlnlrnum of fuss. 

We have pa.rttcipa.ted tn such a miru·t.o·mlcro t.ra.nsfer 
of a mo,!or aet of general lruSineas soft.ware .. .ustng t.a 
•-as the transfer moohanlsm. of courae. Running on 
tu.er&l. ly thousa.nd5 of mlJ''licomputers, these refined_ 
enhanoed. and prown software pack~ cover AIR. A/P. 
G/'- P/R. Order Entry ( with l nvolctng a.nd Inventory 
Control ) as well as Sales Analysts. TilB packagffi dotlne a 
new level of achievement for fea.turea and fle.x.tbllity in 

micro appltcauons soft.ware and o!fer top quality a.t a. 
reasonable prtee . 

l'br imma:ll""9 lnformstlon. <»U 714-848- 1922 for your 
complete product t1e9Cript10ns. 

.. .Pl.US ALL TJm OLD, FAllILlAJl FAVOB?TU that 
we oonttnue to otrer, such a.s; 
O.UOral ---Chent Aocounttng (CPA Wrlte·UP I 

FMS' ( !'tnancial Modeltng System) 
NAD' ( Name and Addre5S System l 

-------------------.\') 

-1 ··--~·-A.UP(Rl!al F.stata ACXjuiSiUon Programs )
PMS ( Proper\y Management System l 

MLS' ( Millttple l.!SUng System ) 
H..nh CU-•-Af'H' t Automate<l PalJOnt History ) 
Word Prooa•l.aC and 9ynam llaRwara- Magtc Wand' 

QSOR!"' 
HATS NOT WHAT I 111£AHT CBASIC2" 

WHfN I TOLD YOU TO 00/r\P 
THE PR06lAM .~'°-m l L-__~---l--.L 6ET

·~....­
...41Q',,_."""'... ·-"··"'" ~ 

a.nd Cybernet.ia;' uruque TRS-80' . Model II CP/M offering 
hf4h performance. hard cliSk support. a.nd CP/ M com· 
pM.tbU1ty. 
Trade!Mrlta of: 
1- Rv&n Uof'arland Corp ; 2-0 i.gital Ra;eal'Ch. Inc.; 3 - T&ndy 
Corp. 4 -Pha.lit!! One S~~. l.ne. &-a.ell 1"~phon" ~ 
\oo. tnc. 6-AmeMC&n Busmess Sy9tf!ms. I nc, 7 - St..ruetuttld 
~1A!I rn.ti Gf'Ul.ip. I.no.. 6 - Cyt'leme\.lc8. Inc ,9- Pmiiht.ree &Jft;w&n!I, 

lnc . 10-Comptler Systsm.s. Inc 

G\!.i.!.\!!, l~ l~ l!,. t !,_ IC S 

~~ 
c_ 

8041 NEWMAN AVE., SUITE 208(714)848·1922 
HUNTINGTON BEACH. CA 92647 
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)ust between you and us ... 
We think we've got 

THE BEST 
TRS-80* MODEL Ill 
Disk System around! 

WHYl Here's three good reasons. 
1. VERSATILITY 

Our own proven, dependable drive controller board will give 
you the hardware to run almost any drive configuration you can 
imagine: 
• 	 5~ • and 8 • drive in any combination. 
• 	 Internal/external combinations (up to all 4 drives external). 
• 	 Single- and dual-headed drive combinations. 

2. QUALITY 
• 	 We chose MP! drives- the long-time leaders in the ;;eld. 

We const ruct our own disk drive installation kits of heavy 
gauge steel- no shielding problems! 

• 	 We designed independently regulated linear power supplies­
f<1.5t and reliable. 

3. PRICE (including installation & 90-day warranty) 
• Drive controller board and first drive . . . . . . . . . . .$679 
• Second (internal) drive . . . . . . . . . . . . . • . . . . . $279 
• Third drive (with cable) . . . . . . . . . . . . . . .. .$359 
• Fourth drive . . . . . . . . . . . . . . . ...... $329 

If these sound like really good deals but you don ' t have the Model Ill 
yet, we've got the answer. 

A TRS-80 Model Ill, 48K, TRSDOS, 2 MPI drivei ....... $1899 
- Fully tested with 90-day warranty ­

Dollar-for-dollar, we think this is the BEST TRS·BO system you can bu)•I! 
We also stock for immediate shipment: 

MODEL Ill, 32K . 	 . ... .$899 
EPSON Printers, accessories & interfaces at Low. Low Prices 

CALL OR W RITE TODAY for an extended price list and straight -talk 
information about our quality systems and your computer needs. 
•1R>8Q ll ~ f,.tdt-metrk ol Tandy Corp 	 ,; 408 

PROCESS CONTROL TECH NOLOGY 
P.O. Box 8825 • Stockton, CA 95208 • (209) 952-6576 

iisrHEREANYOTHERSOFTV.,-ARE-THATENABLESro~7o~1
• 	 . ' t

Enhance DOS commands to rename. kill. copy .... multiple t 

Compile. link and execute FORTRAN program(s) by entering I 

fi les with common name or ex tension? t 
Link EDTASM source files via new %INCLUDE wrnmand: : 
Assign and use symbolic labels 1n DEBUG ? 

just one command (system will prompt you to insert proper t 
diskette if necessary)? 	 I 

Organize conditional chained execution? 	 I 
Save hours of typing and have a good t ime with your com· I 

pu t er? I 
These are bu t a few examp les of what can be done wilh the I 

INTERACTIVE CONTROL LANGUAGE :' 
ICL is a very last machine-code program execuling pro- : 

cedures written in the high level command language. 1
(Variables and conditionals. &READ &IF &QUEUE &GOTO I 
&JUMP &RESUME ... 18 commands plus special features and f 
number of options.) Under ICL procedures are invoked the 
same way as /CMD files or DOS commands. 

ICL is designed lo work as a " middleman" between lhe user 
and operating syslem and/or applicalion programs. It has 
powerful facilities for control ol program execution and data 
manipulation. ICL introduces virtual 110 tor keyboard and 
display operations and provides uniform interlace between dil· 
ferent otherwise incompatible programs. ICL implements con· 
trol interception scheme for interactive co-execution of pro· 
grams and procedures, which enables enhancement and 
customization ol existing software products in a simple way. 

Superb documentation with detailed " how-lo-use" and 
tutorial information, most useful procedures, system informa· 
lion and patches are provided. 

This unique produc l is now available tor NEWDOS2.1 or 

NEWDOS/80 - on 5.. diskette+ documentation 


at unbelievably low price of $34.95 (check. or money order) 

XYZT COMPUTER DIMENSIONS INC . .,..313 

2 PENN PLAZA. suite 1500. New York, N. Y. 10121 . 
• Requires min 32K 1 Drive Model I t48K tor FORTRAN). 

• • Specify NEWDOS2. I or NEWDOS/80 diskelle formal tworks with ei ther DOSI. 
• • • N.Y. state residents add 5% sales tax. 

~-------------------------------------J 

While they last . . . 
the complete year of t 980 80 Microcomputing 

(in its own shelf box. . . a $2.00 value-Free) 

for only $25.00. * 


Did you miss the 2,256 pages of useful information published for your TRS-80•• in 80 Microcomputing last 
year? Now is the perfect time to catch up for only $25.00. • 
In the first year of 80 Microcomputing here were 335 articles on your TRS-80-21/2 times more than any other 
computing magazine. Also in 1980 there were new product reviews, news and columns and best of aII hun­
dreds of dollars worth of useable programs. 
So to unlock the key to your TRS-80 and double its value ... send in today for the complete year of 1980. 80 
Microcomputing (in its own shelf box) for only $25.00. • 
We have a limited number of these complete sets so send in the card today or call our toll free #800-258-5473 
and charge it to your VISA, MC or AE card. 

•p[us shippi11g a11d lumdlir1g ($6.00) • "TR S-80 is a T rademark of Ta11dy 

~ -:. ----------
)'.?'~@9 I want a year of 80 Microcomputiug for $25.00 plus $6.00 I

1 for shipping and handling. Plus I'll receive a shelf box to store 
them in. I 
D Check enclosed for $_____ _ I 

ame 
Address ____________________ I 
City---------- State Zip,_____ I 

Please al/ou; 4 to 6 weeks fo r deliven1 I80 Micnx.'Omputing • 80 Pine Street • Peterborough, N. H. 03458 
Toll free ordering number 800-258-5473 I 

Fnre1go orcfp,-.. 11fr•t1 s-1' add SJS .UQ- SurjaN' l1ipr111 ·ri1 Only 80BI_J-----------. ­288 • 80 Microcomputing, December 1981 



08$(1, J) by putting a blank In for 
each element. This guarantees 
no previously entered data gets 
put In the wrong place. Line 2030 
similarly clears P(I, J); it reads 
the existing data for the seven 
Items of record N (N is the rec­
ord number currently being en· 
tered or edited) from DAS(N, J) 
and puts It into temporary array 
08$(1, J). For a new entry, all 
Items will be null and this line is 
not needed. However, when edit­
ing, assume not all Items will be 
changed. For those that are not 
changed, the data entry subrou· 
tine would return FO$ as a null 
string to 06$(1, J). When 06$(1 , 
J) is loaded Into DA$(N, J), all 
null strings would replace ex­
isting valid data. Line 2030 
makes sure that unchanged 
items remain intact. Line 2040 
reads the value of PO and Pt for 
each of the seven data Items to 
be entered into array P(J , 2). 

Line 2050 starts a For . .. Next 
loop terminating at line 2180. 
Lines 2060·2070 start each item 
by setting error flag ER% to zero 
and setting PO and P1 to the val· 
ues stored in P(J , 2). The pro­
gram then Jumps to the data en­
try subroutine at line 60000. 

Line 2090 lets the operator 
skip an item by entering a null 
string (Enter with no charac­
ters), which Is frequently desired 
in both entry and editing. Line 
2100 tests for entry of a a (which 
becomes a reserved character 
string) so the operator can stop 
entering data at any point and 
escape to the next main pro­
gram function (typically a 
menu). Line 2110 tests for an up­
arrow. 

As mentioned before, any 
time an up-arrow is entered as 
the first character In the data en­
try subroutine, data entry is ter· 
minated and FO$ Is set equal to 
the up-arrow. This enables the 
operator to go back to a previ­
ous Item, for instance to correct 
a mistake. Each time the up-ar­
row is depressed, the program 
backs-up one Item by decre­
menting Kin line 2200 and going 
back to start the data entry In 
line 2060. Storing the values of 
PO and P1 in array P(J, 2) allows 
line 2070 to get the screen dis­
play in the right place. The 
GOSUB 2220 in lines 2090, 2100 
and 2200 clear unwanted under­

lines and keep previously en· 
tared data displayed as the op­
erator corrects errors and enters 
data. Skipping a previously 
entered Item, either backward 
with the up-arrow or forward 
with the null entry, wlll not 
change the Item. Entering one or 
more valid characters deletes 
the previously entered item and 
replaces It with the new data. 

When FO$ is neither null nor Q 
nor up-arrow, It must be tested 
for validity. Line 2120 uses the 
value of the Item number, K, to 
branch to the appropriate validi ­
ty check subroutine. The validity 
check returns ER %= 0 If there 
Is no error, and line 2130 jumps 
to line 2170 where FOS is tem­
porarily stored in 08$(1, K). 

If ER% is greater than 0, line 
2130 jumps to a subroutine that 
prints an error message at the 
bottom of the screen without 
disturbing the rest of the display 
(that's why the real cursor is at 
the start of CRT line 15). Line 
2140 resets ER % to zero for the 
next try, and lines 2150-2160 re­
move the error message from 
the display, leave the cursor at 
the bottom of the screen, and re­
turn to the data entry subrou­
tine. Since PO and P1 have not 
changed, the subroutine clears 
the erroneous entry and directs 
the operator to the proper space 
for reentering correct data. 

Put It All Together 

List ing 7 is a complete pro­
gram using all of these subrou· 
tines. Included Is a data display 
segment so you can see what 
you have entered. The menu of 
listing 4 and dimensioned array 
OA$(10, 7) are again used to 
store up to 10 records. 

After initialization, the main 
menu is generated. Select the 
data entry (E) option from the 
screen (A%= 1) and then assign 
the record number to be entered. 
In this example, the record num­
ber N is incremented by one and 
checked to see that It does not 
exceed the maximum record 
size of 10. 

After getting the record num· 
ber from line 1060, the screen is 
generated (lines 1550-1620), the 
cursor is tucked away (line 1630) 
and the jump is made to the data 
entry section. 

The data entry section is es· 

sentlally as described for Pro· 
gram Listing 6. Line 2160 jumps 
to data verification starting at 
line 8000. The first five Items to 
be entered are alphanumeric 
and, In this example, receive no 
verification check, but they 
must go through a dummy jump 
In order to use the ON K 
GOSUB . .. The zip code check 
starts at line 8060 and the phone 
number check starts at line 
8100. Both checks use ASCII val­
ues to verify numeric entries. If 
ER% returns greater than zero, 
line 2170 jumps to an error mes­
sage printout subroutine at line 
8500, with a different message 
for each error determined by the 
value of ER % returned from the 
verif ication check. 

Lines 2550-2600 demonstrate 
a menu in a different form. The 
menu is printed horizontally at 
the bottom of the display, so the 
operator can verify his entry be· 
fore proceeding. The operator is 
given a three-option menu selec­
tion . (N)ext Record Implies that 
the data is set for permanent en­
try and the operator wants to 

enter another record. (Q)uit also 
implies that the data is fine, but 
there are no more records to 
enter. (C)ancel deletes the data 
without permanently storing it. 
Line 2580 jumps to line 3500 if 
the data are to be permanently 
stored in the main data array 
OA$(10, 7), and to line 3570 if 
cancelled. 

Lines 4050-4210 use the same 
kinds of techniques for data en­
try to display the data stored in 
DA$(N, J), one record at a time, 
in a form that duplicates the da­
ta entry screen. Lines 4120­
4130 calculate the byte values 
required for POKEing the cursor 
in the right place by operating 
on PO as the first character posi­
tion of the Item. 

Save It on Disk 

Store each subroutine on disk 
in a highly compressed form, 
since documentation is not nec­
essary, and then put together 
desired modules with the Ap­
pend command . Debugging 
time is cut since you know all 
the modules work.• 

... See Li!I ol A dvertlsers on pag• 418 80 Microcomputing, December 1981 • 289 



TUTORIAL 

LOAD 80 

Adventure gaming, that is. Why not author one ofyour own? 

Writers of a Lost Art 


Victor T. Albino 
18501194NE 
Woodinville, WA 98072 

If you enjoy computer adven­
turing, sooner or later you will 

want to construct an adventure 
of your own. If you feel there is 
an adventure masterpiece 
locked-up Inside you just 
waiting to break out, but you're 
not sure how to write one, 
follow these steps. 

Many people think they need 
disk drives or an understanding 
of machine language to write 
an adventure. Disks make it 
possible to bring more excite­
ment into a program than could 
ever fit within a 16K RAM. Also, 
those of us who bought the early 
adventures written in Basic 
remember the agonizingly slow 
computer response to each 
entry. 

However, many of you don 't 
have disk drives and don't want 
to hassle with machine lan­
guage. Must you keep that bud­

ding adventure stifled inside 
you forever? No! By using de­
cision branching techniques, 
you can create exciting adven­
tures in Basic within 16K of 
memory. 

Assignment 45 (see the Pro­
gram Listing) has all the 
elements of an adventure 
using, not disk drive but im­
agination coupled with pro­
gramming technique. 

Creating a Story Idea 

The first and hardest step is 
creating a story idea. If you're a 
natural storyteller, you will 
have no problem. If you have no 
such ability, then start brain­
storming. Write down the ele­
ments of a story that sound ap­
pealing. For example: a distant, 
exotic location; strange crea· 
lures; wild inventions; romantic 
interludes; and dangerous 
super-villains. Let your 
Imagination go and don't worry 
about the plot at this point. 
Once you have a page or two of 
ideas, think of ways these char­
acters, places and events 
might be related . Draw lines be· 
tween the elements that form a 
story. 

Once you have a plot, you're 
ready for the second step. Con­

struct an outline of the adven­
ture showing the story line. 
Then ask a friend what he 
th inks of the plot. Perhaps he 
will enrich your adventure with 
a few ideas of his own. 

After completing your out­
line, begin flowcharting . Some 
people say flowcharting is not 
necessary in Basic because, for 
the most part, the programs ex­
ecute sequentially following 
program line numbers. While 
flowcharting may not be 
necessary for many Basic pro­
grams, it is worth the effort for 
programs containing many 
decision branching state­
ments. You will save yourself 
time, memory and confusion if 
you organize your story into a 
flowchart before typing it into 
your computer. The flowchart 
need not be elaborate. Just 
show the decisions and results 
of every action an adventurer 
may select. 

After flowcharting , type in 
the program but remember, 
without disks or machine 
language, we must be careful 
about using program memory. 
You have to put in enough ex­
planation of characters and 
events to make the adventure 
Interesting, but too much prose 

will quickly eat up your 16K 
capacity. Don't be afraid of 
rewriting your program to save 
memory. To paraphrase a 
famous author, "There is no 
such thing as a good writer, 
only a good rewr iter." 

Since our biggest problem is 
limited memory, we must save 
every byte we can. Your Level II 
manual has some suggestions 
for saving memory space. First, 
unnecessary spaces are out. 
Use multiple-statement pro­
gram lines. Each line number 
uses up to five bytes. Use sub­
routines to perform the same 
operation at different places in 
the program. You will notice a 
liberal use of subroutines in As­
signment 45. If you get desper­
ate, remember the computer 
reserves 50 bytes on power-up 
for string storage. If you don 't 
need it, you can get this space 
back by executing a Clear 0. 

Another memory saving tip is 
to use a little string space for 
phrases repeated often. Notice 
in Assignment 45 two such 
phrases-"What should he 
do?" and Hit/Key became WS 
and H$. If you're going to be 
using many print @ 448 state­
ments, why not let p = 448 and 
type only print @p? It is easier 
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and saves memory. someone else. 
After you have the program When you have finished this 

runn ing, let someone else try It step, send out the program to 
out before you turn It loose on be published so the rest of us 
the world. Sometimes those in­ can enjoy It. After all, the world 
structions that seemed so clear can never have too many 
to you won 't make sense to masterpieces. • 

Program Listing 

2 CLS 

JI REK •• ASSICNll£NT 45 


BY VICTOR T. ALBINO MARCH 1981 

15 P•448:W•lSl:W$_.WllAT SHOULD HE DO?":H • 982:HS• " HI T ' / ' KEY " :G 
OTOU 
28 IP!NKEYS < >" / " THE!l28ELSECLS: RETURN 
SI l'ORT•lTOlS80:NEXT:RETURN 
61 PRINT@27 8 •• AS SIGNMENT 45.: cosuese 
78 PRINT@466,"A HARR Y FLYNN ADVENTURE":COSUD51:CLS 
98 PRINT@H2, "YEAR: 215 4" :GOSUD51 
lDB PRINT@468, " PLACE: ABODE OF HARRY A. FLYNN 

SPECI AL AGENT 
UNITED EARTH COllKAND (UEC) • 

118 COSUBSl:COSUBSI 
126 PRINT@726,"TIME: 5 : 31 AM":COSUB50:CLS 
1 31 FORB•lT06 
ue PRINT@468 , CHRS ( 23) "PRI ORI TY MESSAGE" 
151 l'ORT•lT0258: NEXT: CLS: l'ORC•lT075 : NEXT : NEXT: FORY•l T058 0 : NE XT 
168 CLS:PRINT@468 ,"FOR COMMANDER PLYNN " :COSUD50:CWi 
1 ~8 PRINT@522 , "PRESS ANY KEY WHEN READY TO RECEIVE COMM UNICATION 

198 IFINKEH• "" THEN198ELSE200 

288 CLS:PR INT@278 , "GOOD HORNING HARRY! 


TUIS IS SECTOR CHIEF CHRONOS ," 
248 PR!NT:PRINT"THERE'S BEF.N SOME 1'ROUBLE IN THE SlRAN SYSTEM ." 
25 1 PR lNT"ABAR CALLEASE , RULER OP S!RA , HAS K~PT PEACE WI1'8 EMT 
H 
OVER THE LAST SEVEN YEARS . NOW HIS DAUCHTER , WRV! CALLEASE , 

ACE 1 9, HAS DEEN KIDNAPPt:D." 

269 PR!NT"H!S POLITICAL ENEMIES ARB BLAHING EAR'l"H AND DEMAND WAR 


CALLEASP. HAS ASKED POR OUR HE!.P." 

27e PR!NT@il,11'$1 

2 88 COSUB2B 

290 nillT@P, "YOUR MISSION IS TO PIND THE GIRL AND RETURN HER 3EF 

ORE IT ' S 

TOO LATF. . 

HAJOR ORR wn.L GIVE YOU THE DETAILS •• 

HU PNINT@H,H$ ; 

JIB GOSUU2 8 

UD PR! NT~460 , " HELLO COHJlllllDER . THIS IS MAJOR ORR ." :COSUB5 e: CLS 


ue PRINT:PRJNT " YOU'LL BE USING A MAKO JET SI. ED FOR SURFACE TRAV 

EL . 

I?' S ALREADY BEEN LOADED ABOARD YOUR SHIP ," 

488 PRlNT " TllE MAKO IS VERY FAST , HAS TWIN LASER CANNON, 

SHIELD GENERATOR, AND FORWARD SCANNERS . 

THE ENGINES H/\VE BEEN CALIBRATED TO BURN THt: l\IR ON ZAGAR. " 

see PRINT " TllA'l"S hHERE THE PRINCESS rs. OR , MORE PRECISELY' 

WHERE S~E WAS W!l ~tl HER PERSONAL BEACON STOPPED TRANSHITTINC ." 

'.d ff PRlN1'"YOU 'LL ~.LSO WEAR A HEAD CELL (HATTER ENERGY AHPLPICATI 

ON lllODE) 

r)N YOUR WRI£T84ND . 

5J0 PRlNT"l"r "RINGS THINGS INTO 'i'llE VISIBLE SPECTRUM TH AT NORMAL 

LY 

COULDN ' T EE SEE:!< -- A KllJO OP SUPER MI CROSCOPE. IT CAN ALSO 

PlCK UP YOUR TliOUGHT W/\Ves I.ND llAY BE DIR&CTED INTO A SHALL 

POP.CG BLAM , • 

5 4 11 PRl1"T@H , HS ; 

55 8 GOSUB20 

568 PRHIT@ 464 ," 1'HAT ' S ALL COH~ANDER . GOOD LUCK ." : COSUB5 0 

5 78 PORN•lT04 : PRINT~P , CHR$ ( 2 J ) "PRIORITY TRANSM I SSION COMPLETED " : 

FORT•l '1'0258 : NE.<T:CLS : fORC•lT075: NE XT:NEXT:COSUB5D :CLS 

~fl 8 PRINT@H 4, " THE TAKE-OPP l\ND TRANSIT THROUGH THE ~TAR-CATE WE 

RE ROUTTNE . 

BEFORE LONE Z~CAR Al'PEAl!F.D ON THE NAV SCREEN ," 

599 PRINT " HARRY LANDED l\T SOME DISTANCE FROM THE LOCATION 

WHEkE THE BEACON WAS LAST DECTECTED . AS HE LEFT TUE SU IP HE 

SAW A YEL'Alt!, DE.,;ERT LANDSCAPE WITH A RED SKY . " 

62~ PP! N'T " THE CAP.GO DOOR OPENED C.EPOSITlNC THE MAKO ON THE SAND Y 


GRCl! 'ID . 
MP.RY COT IN , THE ENGINES WHINED , THEN SCRE/\llED AS THE. SLED 
'..IPTED o\ HETER On" THE LAND AND SHOT FORWARD .• 
625 PRll:T@H , HS; : GOSUB20 
6Je PRINT@P ,"AFTER Jg SECONDS THE SCANNER PICKED UP A CLUSTER OF 

HUTS 
• , • AND A POWER P IELD." 
653 PRINT: PRINT " SECONDS LATER THE FIELD WAS CONFIRMED AS AN ELEC 
TRON IC 
BARRI ER SURROUNDING THE HUTS ." 
655 PRINT@H , BS: :COSUB2 8 
C7 9 PRINT@W,W$ 
t e n 1 NT@32e , " 1) ATTEMPT TO Gl\lN ACCESS TO THE HllTS 
HI ~RINT@J84 , " 2) HIDE THE SLED ANO HIKE UP TO BARRlER UNNOT!CE 
D 
71 9 l~INT@P, " J) USING SLED'S SUIELDS BREA.~ THROUGH BARRIER 
728 PRINT@5l•,"4) F I RE SLED'S LASE!<S I1n·o FIELD 
730 PRB"C@S76,"5) USE MEAD CELL 
HS PRINr@640, "5) CALL UEC FOR ASSISTANCE 
758 PRINT@7e4, • .') SCOIJT AR OU ND SOME MORE l N TH E SLED BEFORE DO! 
NG ANYTblNG 
768 PRillT@986,"(ENTER THE NUMBER OP THE ACTION YOU SELECT) " :lNPU 
TN 
765 CLS 
771 IPN<l0RN>7THEN76S 
781 ONNGO'ro79~ ,818,1149, 1399, U60, ll38 ,1228 
791 PRINT@P, " SEEMS lfARRY PORCOT ABOUT THE BARRIER. HE WALKED 
RIGHT INTO IT l\ND WAS IllHEDIATELY STUNNED ." :PRINT @H , H$1 

Program continues 

.,.5.,., List ol Advertisers on page 418 

GOSUB'S MX80/70 FRICTION FEED KIT ONLY $49.95 ppd 
The Gosub MX80/70 Friction Feed Kit for the Epson MX80 

printer will give you complete paper control . You get easy to 

follow instructions and all parts necessary to give your Ep· 

son friction feed capabilities. Installs in about 15 minutes. 

Money back guarantee if not satisfied. 

PLUS: 


• USE SINGLE SHEET PAPER 
" USE INEXPENSIVE ROLL PAPER 
• USE YOUR OWN LEITER HEAD 
' DOES NOT AFFECT PIN-FEED USE 

PRINTERS PRINTERS PRINTERS 
EPSON MX80 ...... $515 ppd EPSON MX100 .. . .. $825 ppd 
Microtek"s BYTEWRITER-1 .... . . ' . .. ' ... ' ..... '. ' $299 ppd 

SOFTWARE SOFTWARE SOFTWARE 

We have just about everybodys software. 


Call us and tell us what you want. We've got II! 


AUTHORIZED DEALERS FOR THE 

GOSUB FRICTION FEED KIT 


ALPINE COMPUTER CENTER EXATRON 
2526 S Alp<ne Ad USA 181 Comm&tc1at St 
Rock lOld. IL 61106 
(815) 229-0200 OMEGA MICROS 

Sunnyvale. CA 94086 
(llOO) 5J8.85591CA (408} 737· 711 I 

3819 West M K htgan SI 
Milwaukee, Wisconsin ~ 
(414) 933«188 

AUSTRALIA CANADA 

COMPUTER CAMPUS Pty. Ltd. MICROWEST Dist. Ltd. 
11 Auncie Slteet. Kent Tow n 1940 Larson Rd 
Soulh Austral ia. 5067 North Vancouve-t . 8 C 
Ph 08.424826 Telex 88 156 Canaoa V7M 2Z8 

(004) 988-9998 "' 988.6877 

KAN SAS Rl ') A00 l"' 'SAl t 'S IA~ 

All PRl(tS'SlllHICI IQ(llA""'Ci WllHOUI NOii t 
fRlE C.ATALOG OPOllil HQUIST . 

GOSUB lnt'l, Inc. SEND CHECK OR MONEY ORDER 10: GOSUB ,.... 284 

501 E. Pawnee, Suite430 P.O. Box 275 
Wichita.KS6721 l Wichita, KS67201 

• 
(316) 265·9658 (3 t 6) 265-9992 

ELECTRIC SPREADSHEETTM 

NEW Considering VlslCalc™? 
ELECTRIC SPREADSHEET does everything you can do 
with a pencil, paper and calculator. Start with a blank 
screen . Move the fast cursor to desired location. Enter line 
or column labels or data. Select preprogrammed operators 
for line. column . or cell calculations . Run. Results appear 
on the screen . formatted for your printer . Revise . Run 
again . 

PREPROGRAMMED OPERATORS for mathematics . 
finance. and statistics. Save data on tape or disk . The 
screen is your window to a larger spreadsheet. Output 
features scrolling and split-screen . Variable formats for 
labels and data. 

UNLIMITED APPLICATIONS. P/ L forecast . Personal 
budget . Real estate investment. Net worth forecast. 
Invoice. Cash flow estimate. Sales analysis. Check record. 
Business forms . 

16K version has 50 operators. 32/48K version has 70 
operators p lus histogram plot . remote storage of data. 
g lobal revise spreadsheet layout . alpha entries , and more . 

16K Model I or Ill Tape . ................ . ....... $34.95 

32/48K Model I or Ill Tape ... . . . . . ......... . .... $64.95 

48K Model II I Disk . . .. . ... . . . . . . . . .... . ... . . ... $67.95 


YOU CAN'T LOSE! Calif . orders add 6'h% tax. 

Vis•Calc is a trade mark of Personal Software. Inc. 

Dan G. Haney & Associates. Inc. ,,-464 

P.O. Box 687, San Mateo. CA 94401 
(415) 493-4094 
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HOW ACCEL2 WORKS 
TRS-80 Model I/Ill BASIC Compiler 

ACCEL2 uses a novel lranslation lechnique !hat keeps code growth down and insures 
highest compalibilily with BASIC source programs while giving huge speedups. Only a 
carelully chosen subset ol BASIC inslructions is lranslaled . The non-compilable slate ­
ments are lell in lhe compiled program in their original source form and al run-time are ac· 
tually given to the BASIC interpreter lo execule. Program flow may fl ip inlo direcl execulion 
ol lhe compiled machine instruclions and lhen flop back to interpretationmany times dur­
ing execution. 

Why Compilation improves per1ormance . 

• 

· Name Resolution letm given 10 the process ot 1dentlfytng the value ol a variable given its 
name. As a program runs . the interpreter builds• diclionary consisting of a chain ol items. 
each contaimng a variable name. data type and curren1 value Every time a vanable is to be 
resolved the interpreter must sequentially search this dictionary By contrast. ACCEL2 builds 
the variable d1c11onary once at wnplle lime and lherealter can refer to the variable names Dy 
duect address. w11h 110 run· time searcn 

· une Resolution The interpreter has to lake the line-number tollowlng a GOTO or GOSUB . 
convert n 10 binary, and then search the program sequentially lo llnd the 1arge1 hne At 
compile· llme ACCEL2 generates single machine·instruchons for GOTO or GOSUB using the 
ac1ua1 address ol the target line. For lhe interpreter. both name resolulion and line resolulion 
get slower as 1ne program gels more complex. whereas for compiled cOde theSe twooperauons ••afe mdepenelent or program size or number 01 vanables . • 

· computa11on.i1 Operations lne interpreter muSI parse each statemenl every hme . 11na the 
one·Dyte cOdes thal coHespond to the operahons . look aneao to lhe next operalor to establish 
me prece<lence rules and check lo< data ·type mismatch anCI conversion Constants must be 
converled lrom charat1e1 s1nngs to 1n1ernal oinary But under ACCEL2 constants are conver1eo 
and embe<1ded righl 1n lhe Z80 instrucuon stream. and operattons are translated once and !or 
all at comp1le·t1me 1nto seQuences of calls 10 ROM or the run ·llme component INTEGER opera· • 
hons are actually turned m10 d1recUy executmg stra1gt11-11ne ZBO cooe 1 

The resull 1s a mixture ol BASIC slatements and machine language instructions . usually 
not more than l'h - 2'h 11mes lhe size ol lhe original but running much laster (can be 

: 50- 100 times as fast with some programs). 

: ACCEL2 · 32K TRS-60 Model I/ !ti Compiles selected subset mall variable types. local and 
• gtobat comp11a1ion options . output save to ES/F waler. disk under TRSDOS. NEWDOS. 

: NEWDOS/80 


95i Oe.elopeO m Brila1n l' ALLEN GELDER SOFl WA::B :as~e~t:~g:~:ing
• by Soulhern Sotrware Box lt72t Main Post Ollice CA adO 6% 
• S.n Francisco , CA 94101 .- 79 
• (4 t5) 387·3t3t 

: !RS·80 !RSOOS tm Fiad10Shack , ·1• Stnngy/ Floppy Im exatron inc . NEWOOS tm Appar3t , Inc 


• 

r...-..~-~~ ......~-·--·-1--1-1.....~........-..~


I STOCK MARKET I 

I SOFTWARE I 

By H & H Trading Company for Mod. I. II, & Ill T RS -80 j 

STOCK TRACKERTM times trades on individ­
ual stocks and options. Uses a technical volume Ianalysis. Completely objective. Gives buy, sell 

t signals.
I MARKET TRACKER™ times tops & bottoms 
i on the Dow Industrials; a composite of six tech­
i nical indicators. Some judgement required. 
i Gives buy, sell signals. 

li These two programs are accurate. 
Hundreds of satisfied users. 

ASK FOR THE EVIDENCE! 

FOR MORE INFORMATION OR TO ORDER. CONTACT : 

H ®ill TrNJi]ING C(JlV!dYJNY 
POST OFFICE BOX 235<48 .-223 

PLEASANT HILL. CALIF°"NIA 11<4523 

Telephone <415/1137 · 1030 


VISA a MASTERCARD 


i @Regel.T.M.ol Radio Shack © 
l-~...-. ..~..-...~..-.~..-..,,_..,.._.,..._.c:~~~..-..-~~ 
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Program continued 

7'5 IPlllkEY$<> "/"TBEN79SELSECLS 
au PRINT@P , " BE HAS SET OPP AN l\LARll. 
l\RllOURED SENTRY ROBOTS DRAG HIM I.WA'/. HE HAS FAll.E.D 
HIS MISSIONl" 1PRINT@H , H$; 
8'5 IFillkEY$<> "/"THEN89SELSE25'9 
818 PRINT@P,"H>.RRY HIDES 111£ SLtm BEHIND SOllE ROCJCS AND HUES 
TO THE BARRIER."1PRINT@H,H$;,GOSUB28 
829 Pl!INT@W ,W$ 
848 PRINT@328, " l) AT'l'EllP'I' 'lO GAIN ACCESS 'lO BUTS 
851 PRIN'l'@384 , "2) USE M.EAD CELL 
861 PRINT@448, "3) USE HAllll LASER 
878 INPU·1'1b CLS 
881 IPN<l0RN>3THEN828 
898 ONNGO'l0798 ,928,990 
981 PRINT@P, "HARRY OllAWS HIS HANO LASER AND BLASTS '!'HE BARRIER. " 

91B PRINT"IT Hl.S A NEGLIGIBLE EFFECT BUT SE'l'S OFF AN l\LARll THAT 
BRINGS l\RllOURED SENTRY ROBO'l'S . THE HANO L/\SER CANNOT STOP THEM. 
H>.RRY GE'l'S Vl\PORIZEOt ":PRlNT@R,H$1 
915 IFINKEY$<> " /"THEN915ELSE2548 

928 PRINT@P, "AS HE l\PPROl.CHES THE Bll.RRIER Hll.RRY HOLDS UP THE MEA 
D CELL. 
RE STUDIES THE COMPOSITION OP THE FORMERLY INVISlBLE FIELD. IT 
llAY BREl\ll DOWN UNDER LASER fIRE.": PRINT@H ,HS; 
925 IfINl\EY$<> "/"THEH925ELSECLS 
938 PRIN'l'@W , W$ 
949 PRINT@329 , "l) RETURN TO SLED 
958 PRINT@384, "2) CONTINUE 'lO EXPLORE 
968 PRINT@P, "3) USE HANO LASER 
970 lNPUTN: CLS 
980 IPN <lORN>3'1'HEN938 
998 ONNGOT018BB ,1028, 9B9 
108e PRIN'l'@P,"H>.RRY GETS BACK INTO THE SLED .": PRINT@H,HS::GOSUB2 
0 
1018 GOT0678 
1920 PR!N'l'@P, "l.S HE LOOKS AROUND, Hl\RRY IS PICKED UP OH SECURITY 

SENSORS .• : PRIN'l'@H, R$1 :GOSUB2B 
1830 GOT0800 
1940 PRIN'l'@P, "HARRY SE'l'S THE SLED'S SHIELDS AT llAXIM.OM. INTENS!'l'Y 

ANO 
CHll.RGES INTO THE BARRIER I" 
1958 PRINT "UNPORTU NATE LY RE UNOERESTi llA'l'ED '!'HE STRENGTH Of TllE f 
ORCE 
FIELD . Hl\RRY IS KNOCKED OUT AS TllE SLED CllASHES lH'rO THE 
BARRIER. • : PRI NT@H, H$ t 
1855 IPINKEY$<> "/"'l'HEN1055ELSECLS :GOT08BB 
1868 PRlNT@P ,"HARRY DECIDES TO USE HIS MEAD CELL TO EXAMINE THE 
Bl\RRIER . 
BU'!' HE HAS TO GET CLOSER FOR TRA'l'.",PRIN'l'@H,HS1:GOSUB28 
lB78 PRINT@W , W$ 
1088 PRIN'1'@320 , "l ) ATTEMPT TO GAlN ACCESS TO THE HUTS 
1098 PRIN'l'@384, "2 ) HIDE THE SLED AND HIKE UP TO BARRI ER UNNOTIC 
ED 
1108 PRINT@P ,"3) USING SLED ' S SHIELDS BR&AK THROUGH BARRIER 
1119 INPUTN:CLS: !FN <lORN>3THEN1070 
1128 ONNGOT07 98,818,1840 
1138 PRINT@P,"BARRY DECIDES TO CALL UEC FOR ASSISTANCE . 
Af'TER HEARING THE PROBLEM, UEC SAYS IT WILL PRESENT TllE PROBLE>I 
TO COllPU-Cetl AHO GET BACK TO HI H WITHIN TllE HOUR.• 
1149 PRINT:PR!NT"AFTER AN BOUR HARRY STILL HAS NOT RECEIVED A RE 
PLY.•: PRINT@H,HS; :GOSUB 28 
1158 PRINT@W ,W$ 
1168 PRINT@328,"l l CONTINUE WAITING 
1178 PRINT@384, " 2) ACT ON RIS OWN 
1188 INPU·l'N: CLS : IfN<lORN>2'1'HEN1158 
1198 ONNGOT01288,l210 
1299 PRIN'l'@P , " WHILE WA ITING HARRY DECIDES TO EXPLORE ON FOOT.": P 
RINT@H , HS;: GOSUB28 :GOTOl920 
1218 PRINT@P , "HARRY FIGURES THAT RE HAS WAI'l'tm LONG eNOUGH FOR T 
HE 

~~~ ~~~~~~$~~~~;~:~1Ws~~~c~~: ~~6~~ETHING • • : PR! ~'T@H , HS' 

1228 PRINT@P 1 " Hll.RRY DRIVES ON UNTIL DARKNESS APPROACHES BUT PINO 
s 
NOTHING. •: PRINT@H,H$1 'GOSUB20 

1238 PRINT~.ws 

1 248 PRINT@328,"l) RETURN TO HUTS 

1258 PR!N'l'@384, "2 ) KEEP LOOKING 

1268 INPU".rll :CLS: IPN<lORN>2THEN1238 

1278 ONNGOT01288,l298 


1288 PRI NT@P , " Hll.RRY ARRIVES BACK A'!' THE HUTS ." :GOT0679 
1298 PRIN'l'@P, "Hll.RRY DRIVES ON IN THE DARKNESS . 
SUDDENLY HIS SCANNER DETECTS A MAll!IOTI! FORM OECENDING FROM THE 
SKY. ATTRACTED BY THE LIGHTS, A GIANT llANTA !IO'l'H SWALLOWS THE 
SLED ." :PRIN'l'@H,8$1 
1295 IFINUYS<> " /"THEH1295ELSECLS :GOT01375 
1318 PRIN'l'@P, " HARRY P IRES THE POWERPUL TWIN LASER CANNONS POINT 
BLANK INTO THE BARRIER. THE BARRI ER HAS BEEN WEAKENED 
SUBSTANTIALLY, BU T SENTRY ROBO'l'S OPEN FIRE ON HIM. " :PRINT@H,8$p 
GOSUB28 
1318 PRINT@W , WS 
1328 PRINT@328 ," l) TURN ON SHIELDS 
1338 PRINT@38 4,"2 ) USE LASER CANNONS 
1340 PRINT@P , "3 ) GE'!' OUT OP THERE 
1358 INPU1'N:CLS: IFN<lORN >3THEN1318 
1368 ONNGO'!Ol380,l370, l370 
1378 PRINT@P ,"THE SKY IS FILLED WITH RED L/\SER BOLTS . 
THE SLED IS HJT. ": PRINT@H , H$ ;: GOSUB20 
1375 CLS:PRillT@ 478 ," GOOD BYE HARRYl ", PRINT@H , HS1 
1 376 lFINKEY$<> • /"THEN1376ELSECLS: GO'l025 48 
1389 PRINT@P,. LASER BOLTS PLASH ACAfNST TRE SLED ' S SRIELOS.•: PRI 
N'l'@H,H$; 
1381 IFI NKEY$<> "/"THENll BlELSECLS 
13 98 PRINT@W ,WS 
1409 PRINT@32B , "l ) GET OUT OF THERE 
1418 PRINT@384 , " 2) llAll THE Bll.RRIER 
1428 !NPUTll:CLS: IFN<lORN>2'1'HE!ll398 
1430 ONNGOT014 48,14 58 
1440 PRIN'l'@P ," HARRY ESCAPES BUT H/\S F/\ILED HIS HISSION. 

HE IS EXECUTED FOR COWll.RDICE! ": PRINT@H , HS ; 
14 41 !FINKE•$<> "/"THENU U ELSECLS :GOT01375 
1458 PRINT@P,"WITH FULL POWER 'lO FRON'!' SHIELDS, Hll.RRY CHll.RGES TH 
E 
WEAKENED BARRIER ." :GOSUB5 0 :PRIN'l' :PRINT"HE BREAKS THROUGH AND ZOO 

Program continues 
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CECDAT, INC. ~ 62 

P.O. Box 497LOWERCASE MOD 
Hayden Lake, ID 83835 

KIT CALL NOW 
NO SOFTWARE (208) 772-9571 

ALL HARDWARE 90 DAY WARRANTY 

WITH ALLTHIS OFFER 
OPTIONS$8922
WILL NOT 

($125°0 VALUE)
BE REPEATED 

WHILE STOCK LASTS 
'2HE!:!-TCH.'.:_!~_!!ademar~!._9ECDAT~NC.___ ORD~~~ORMATION______ _2:.RS-80~~Trade~ark of Tandr_ Corp. 

0 Check, Money Order, Bank Draft 


0 VISA, MASTERCHARGE (add 3%) 

StreeL------------------­ Card No. _________________ 
City_______ State _____ Zip ____ 

Expiration Date Today's Date._____ 
Signature'---------------- ­ " THE PATCH 2"@89.95 ea. _______ 

You must check Ship &Hand. @2.50 ea._______ _ 
ID Sales Tax 3% (Id Res),_____ _O " Mem Size" O " Memory Size" 0 " Debounce" 0 " Block Cursor" 
TOTAL ORDER,_ ________

Price valid through December 31 , 1981 

NOW AVAILABLE 
THE ULTIMATE ARCADE GAME 

SUPER SUB 
MODEL I, Ill , 16 k, Le~;, ir~.~ ..... $18.115 


I DEALER INQUIRES WELCOME I 

COLOR COMPUTER PROGRAMS 

• 	 R•lnbow Fllet I Dall Base Mgr .. 16K, Ex· 
tended Bai k: ....................... ... S11.15 

• 	 R•lnbow Sm•ll lutln"" Syal.,,, I Dome Book­
keeping lorm•t . 16K , Extended Ba1lc .... S24.t5 

• 	 R•lnbow O•m• PKk I I Hangman , Target Shoot , 
Boggle, Cr•ps, 4K ........... . .........S11.15 

S....t C'-k ar Man•y Order I COD' t W•lcam• 

Oklahoma Re1 idents add 2% tu . 


mgrwrr©@JM©~§ 
P. 0 . BOX 75-44 I TULSA , OKLAHOMA 74105 


COD'1 Call (918) 747-9848 

...-598 

...see List of Adver/isers on page 418 

Includes controller 
board. mounting 
brackets, cables. 
and power supply 
for 2 internal drives. Conuols up to 4 drives 
which may be any combination of internal or 
external . This controller has been tested for 
compatibility with TRSDOS'. LOOS'. and 
NEWDOS>. Using TRSOOS ' you may use 
either Tandon or MPI 40 or 80 track drives. 
With LOOS' or NEWOOS' you may use any 
combination or 5\4 .. drives . The controller 
suppons any mix of 5 \4.. drives including 
single or double density. single or double sided. 
35. 40. 77 or 80 uacks . 

TERMS: Cashier's Check, VISA, MAS­

TERCARD, or C.O.D. Personal checks ac­

cepted, but will require 2-3 weeks to process. 

C .O.D. add 3%. 

To Order, Call (505) 265-5072 
OR Mail on1tt with poymmt to ..scttao bolow: 

JAM Systems, Ltd. 

,,.. 369 

605112 San Mateo Blvd., N.E. 
Albuquerque, N.M. 87108 

' TRSDOS "a T.-mart of Racho Shack Corpo,.oon. 
' LOO is a T.-mart or Logical Systems. Inc. 
• NEWDOS, • T.-mart or APPARAT. 

EDU-WARE EAST ~ 
P.O. Box 33& w 

Maynard, MA. 01754 
817·5e8-8841 

~•n 

MATH·PAK·1: MATH·PAK·2: MATH·PAK·3 
lnterac:tlft drill prog,.ma wtlere you enterIlle_..,. 
digit by digit, Ju1t 11111 peper end pencll. Wltlt u ­
llleetlcl dllflculty lewel1, CA"YO"fl, '9Cluclng, almpll­
flc1tlon, pointing ofl, ICOflng, pf!lff, Ind """9. UHCI 
by 1Choo11 lftl'yWhltw. Order MATH·PAK·1 lor Int• 
119f9, MATH·PAK·2 for lr1ctlon1, MATH·PAK·3 lor 
declm1l1. (L2·18K) S1U5 ea. 

H·O·R·K·S 
Low coet, 1lngle entry ICCOUl'ltlng ayetem lof Ille home 
or olllce. With 88 u- 111'9n1d •eeount c:octee. 1uto 
1udlt 1,.11, ...rch with 101111, 32 °' 48K, 1 to 4 drtvea, 
Ct9dlt end debit 1umm11IH with 3 optlona, up to 9200 
entrlH. l24.IS/c1111tt1 121.15/dlec 

INVENTORY+ 
Why 111111 '°' jual en lnftl1tory ll•tlng? Get qlng 
19porta with 2 optlone, '90fdlr. lot1l ll1llng• with pur· 
dll11 d•IH •nd 1mount1, tot1I coal1, 1tem1 eold, ,,,... 
flt/loa• •nd more. UH •• • 1l1nd •'- •plem with 
cllllly updal11, dlllll, cha1191, •nd Ill• pecking 
routlnee. (32K • 1 dl•c minimum) S24.951c11Mtt1 
$29.95/dloc. 

CASH REGISTER 80 
UM your TRs-to H • point ol 1111 l1rmln1I with 
1111tom1tlc lnWlfllory looltup, po1clng. updll•, •nd more. 
Print 11lea •llpe with uHr 1dju1tlcl lorm1t•. •nd ol 
cllly reporto with •II eaah, ch•rve. •nd check "'"" by 
..1...,.,.on. CRIO 19qul191 INVENTORY+, 48K, •nd 
1 dloc minimum (2 drtV11 l9Comm1ndlcl). 

124.15/CHMll• 129.15/dloc. 

MIH -Iden!• 1nd 5% lox. VISA, M.C., AND PHONE 
ORDERS ACCEPTED. De1l1r lnqulrlea Invited. Ov1r· 
'"' orc11.. •dd 12.00 ID< •Ir •hlpment. TRs-to 11 a 
traclem•rll ol T1ndy Corp. 
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Program continued 

HS PAST THE SLOW HOVING ROBOTS. • 
U68 PRINT 0 Hl\l<RY QUICKLY RIDES THE SLED lVIOUNG THE CLUST&R OP HU 
TS. " 
1470 PRlNT "W ITH LASER GUN DRAWN , HE CHARGES IllTO THE NEAREST STR 
UCTURE. 
IT TURNS OUT TO BE AN ELEVATOR TH/\T PLUNGES DOWNWARD. 0 :PRlNT@R , H 
S : :GOSUB29 
1489 PRINT@? , " HE IS IN A HUGE COMPLEX OF SILVER GL/\SS PANES. 

EACH PANE IS SCORED INTO 5 CH SQUARES , AND EACH SQUARE IS 

PERFORATED BY/\ SMALL llOLE, " :PRINT@H , HS,:COSUB28 

1490 PRINT@W,WS 

1 5 99 P RI NT@ 320, " l) EXP LORE HORE 

l5I9 PRINT@384 , 0 2) EXAHlNE PANE 

1520 INPU"l'N:CLS: JPN< l 0RN >2THEN1490 

1539 ONNGOT01540,l619 

1549 PRJNT@P , 0 HARRY GOES BACK UP THE ELEVATOR. ONCE OUTSlOE BE 

COES INTO ANOTHER HUT, BUT FINDS NOTHING. 0 :PRINT@H , HS::GOSUB28 

155.)l PRINT@W ,W S 

156 9 PRINT@32 0, 0 l) CONTINUE EXPLORING 

1578 PRINT@384 , 0 2) GO BACK TO GL/\SS PANE COMPLEX 

1580 INPUTN:CLS: IFN < IORN >2THEN1550 

1590 ONNGOT016U,1480 

1608 PRINT@P, 0 HE RUNS FOR ANOTHER HUT, BUT THIS TIME HE MEETS 

THE ROBOTS INS"rEAD. 0 :PRINT@H,HS: 

1601 IFINKEYS0°/"THEN168l ELSE1375 


1619 PRINT@P , 0 AS HE TOUCHES THE PANE , HE IS STUNNED UNCONSCIOUS. 

WHEN HE /\WAKENS, HE IS SURROUNDED BY /\ SECURITY TEAH. A MAN 
WITH GOLD TEETH IS SMILING . THE MAN SPEAJ<S. 0 :PRINT@H,HS::GOSUB2 
e 
1620 PRINT@P, •'THE GREl\T HARRY FLYNN. I NEVER THOUGHT I'D KEET 

YOU IN PERSON. '• : PRINT@H, HS:: GOSUB29 

1639 PRINT@P, •( STANDING UP, HARRY RETORTS) 

'THE INFl\MOUS DR. NON FROM KRUEL.' 0 :PRINT@H ,H $::GOSUB2 9 
1649 PRINT@P, 0 'YES, KRUEL. KIDNAPPING, REVOLT, US URPATION, EXTO 
RTION LEAGUE, 

YOU, MR. FLYNN, HAVE INVADED OUR HOS"rAGE S"rORAGE CENTER. ' 0 :PRINT 
@H, HS:: GOSUB29 
1650 PRINT@P, 0 (HARRY PROBES) 'TELL KE MORE.' 0 :PRINT@H,H$::GOSUB 
29 
1668 PR! NT@329, •' OP COURSE . EACH HOS"rAGE IS KEPT POR FUTURE POL 
ITICAL USE . 
THEY ARE DAT/\ PATTERNED AND LASER S"rAHPED ON THOSE SLIDES YOU 
CARELESSLY TOUCHED. INSERT A PELLET LIKE THIS, AND THEY ARE 
RECONSTRUCTED--UNHARHED, • 
1679 PRillT:PRINT 0 'WITHOUT A PELLET, A N/\STY SHOCK IS APPLIED. 
YOO MAY HAVE THIS ONE /\S A SOUVENIR.' 
(DR . NON SLIPS /\ PELLET INTO HARRY 'S SHIRT POCKET)" 
1675 PRINT"'TOO BAD YOU HUST LEllVE US NOW, MR. FLYNN 
••• PERMANENTLY. '• : PRINT@H , H$1 : GOSUB28 
I688 PRINT@P, 0 HARRY IS TAKEN TO THE SOLAR MIRROR. ONE OP THE GU 
ARDS 
EXPLAINS THAT DR. NON RESERVES THIS PORK OP EXECUTION POR 
SPECil\L GUESTS.• 
1698 PRINT 0 HARRY IS STRAPPED TO THE MIRROR . AT SUNRISE HE WILL 
BE INS"rANTLY TOASTED. THE GUARDS LEAVE . 0 :PRINT@H , HS: :GOSUB20 
1789 PRINT@W,W$ 
1719 PRINT@321, 0 l ) BREAK BONDS 
1721 PRillT@384 , 0 2) ROTATE MIRROR PROM SUN 
1738 PRillT@P, 0 3 ) USE llEAO CELL 
1748 PRINT@S12, ' 4) ~RAY 
17 59 INPUTN :CLS: I FN<lORN> 4THENl 788 
1768 ONNGOTOl778,l818 , 1859,J849 
l 779 PRINT@P, 0 THE BONDS LOOSEN BUT DO NOT BREAK. 
SHOULD HARRY: l) KEEP TRYI NG 2) TRY SOMETHING ELSE .• 
1789 INPU·1'N:CLS : ONNGOT0l798,1898 
1798 PRINT@P, 0 HARRY CAN'T LOOSEN THEM ENOUGH BEFORE SUNRISE .":PR 
INT@H ,HS1 :GOSUB29:GOT01375 
1 see GoT011ee 
1818 PRINT@P, 0 MIRROR BUDGES A LITTLE AS DONDS STRETCH. 
SHOULD HARRY: 1) KEEP TRYING 2) TRY SOMETHING ELSE.• 
1829 INPU'l'N: CLS: ONNGOTOl 838, 1780 
1838 PRINT@P, 0 THE MIRROR DOESN'T TURN PAR ENOUGll . 0 :PRINT@H,HS ; :G 
OSUB29:GOT01375 
1840 PRINT@P, 0 AS HE PRAYS, HE GETS THE IDEA OP USING THE MEAD CE 
LL.•: PRINT@H, H$1 : GOSUB28: COTOl 798 
1851 PRINT@P, 0 HARRY REMEMBERS WHAT ORR SAID ABOUT THE CELL l\MPLI 
FYI NG 
THOUGHT WAVES . HE CONCENTRATES ON MOVING THE MIRROR'S POSITION 
CONTROL LEVER ." 1 PR! NT 

1869 PR INT 0 NOTHING HAPPENS. 

SHOULD HARRY: l) KEEP TRYING 2) TRY SOMETHING ELSE. • 

1870 INPU'1'N:CLS:ONNGOT01899,1888 

1888 GOTOl 788 


1898 PRINT@P , 0 PINALLY THE LEVER llOVES AND ROTATES THE MIRROR AWA 
y 
PROM THE SUN . THIS GIVES HARRY THE TIME HE NEEDS TO BREAK FREE. 
• : PRI NT@H, H$;: GOSUB28 
1911 PRINT@W,WS 
1911 PRINT@329, 0 1) SNEAK BACK TO HOS"rAGE S"rORAGE AND USE PELLET 
1911 PRINT@384, 0 2) ESCAPE AND RETURN WITH REINFORCEMENTS 
1911 PRINT@P, 0 3) CAPTURE DR, NON AND USE HIM TO BARGIN FOR THE G 
IRL 
AND PREEDOM 
1941 PRINT@576 .·o FAKE HIS DEATH BY TURNING MIRROR B/\CK urro SU 
N 
1958 PRINT@649, 0 5) USE MIRROR AS WEAPON 

1969 INPU'l'N: CLS: I FN<l0RN >5THEN1918 

1979 ONNGOTOl 989, 1998 , 2899, 2811, 2151 

1988 PRINT@P, 0 AS HARRY SNEAKS 81\CK HE IS SURPRISED BY /\ SECURITY 

TEAH. • : PRINT@H ,HS; :COSUB21:GOT01375 
1999 PRINT@P, " HARRY M/\J<ES IT OUT OP TllE COMPLEX, BUT WITHOUT 
THE SLED. HE PERI SHES IN THE DESERT. 0 : PRINT@H,H$i:GOSUB21:COT02 
5 41 
2999 PRINT@P, 0 FOR THIS PW\N HARRY NEEDS A WEAPON. HE SNEAJ:S Bl\C 
K TO 
THE SLED AND REMOVES A LASER CANNON. HE TllEN CONFRONTS DR. NON 
AND A SECURITY TEAH. 
UNFORTUNATELY , HARRY ' S LASER PAILS TO OPERATE ." : PRINT@H,HS1 :GOSU 
828 :GOT01375 
2918 PRINT@P, 0 NO ONE WILL BE LOOKING POR HIM NOW. 
SHOULD HE: !)ESCAPE 2)TRY TO CAPTURE DR. NON 3)GET THE GIRL 
2928 INPU"l'N: CLS :ONNGOT02938, 214 8 , 2 8 38 
293 9 PRINT@P, " HARRY DASHES THROUGH THE CLUSTER OF HUTS , BUT STEP 
s 

ON/\ SONIC ANTI-PE RSONNEL MINE. 0 :PRINT@H ,H$1 :GOSUB2 8:GOT01375 
28 48 GOT02998 
2 8 59 PRINT@P, 0 HARRY TURNS THE H!RROR ON THE INS"rALLATION AND DES 
TROYS IT . 
DR . NON , HOWEVEI<, ESCAPES IN HIS PERSONAL SHUTTLE . 

SHOULD HARRY: l) GO AP1'ER DR . NON 2) GET THE GIRL": INPUTN:CLS: 
ONNGOT02060, 207 8 
2069 PRINT@P , 0 WITH HIS HEAD START , DR . NON EASILY ESCAPES PURSUI 
T. 
HARRY Wl\STED VALUABLE HOURS. BY THE TIME HE RESCUES THE CIRL, 
WAR H/\S BROKEN OUT WITH SIRA. HARRY FAILED. 0 :PRINT@H ,H $i:COSUB2 
9:GOT02549 
2879 PRINT@P, 0 HARRY HAKES HIS WAY TO THE HOS"rAGE S"rORAGE AREA. 
BY NOW DR. NON HAS RADIOED FOR HELP. 
KRUEL REINFORCEMENTS ARE ON THEIR WAY.•: PRINT@H,H$1 :GOSUB20 
2989 PRINTl'W,W$ 
2990 PRINT@328, 0 1) STUDY THE STORAGE SYSTEM 
219 0 PRINT@384, 0 2) FREE EVERYONE BY DISl\BLIHG LOCK HECHANISH 
2119 PRINT@P, 0 3) EX/\HINE THE FILES 
2129 PRINT@512, 0 4 ) CALL UEC ON SLED RADIO 
2139 PRINT@576, 0 5) GET MECHANI S M TO PRODUCE llORE PELLET KEYS 
2149 INPU"l'N:CLS: IPN <lORN>5THEN2989 
2158 ONNGOT02168, 2170, 2228, 2239, 2278 
2168 PRINT@P' •me SYS"rEM HAS 3 PARTS: 

PILES 
PELLET PRODUCER 
LOCKING MECHANISK 0 

: PRINT@H ,HS: :GOSUB29:GOT02088 

2178 PRa'T@P, 0 T/\HPERING Wl1'H THE LOCK S'rARTED A BASE DESTRUCTION 

SEQUENCE. HARRY H/\S 69 SECONDS TO DECIDE WHETHER TO: 

l) ABANDON THE BASE 2) TRY TO ABORT SEQUENCE 
2189 INPUTN:CLS: IPN<lORN>2THEN2l79 
2198 ONNGOT02299, 2218 
2291 PRINT@P, 0 HARRY LIVES, BUT THE MISSION IS LOST.":PRINT@H,HS: 
:COSUB29 :GOT02549 
2219 PRINT @P, 0 HE l\LMO&"T HAD IT , THEN "B00Ml' 0 :PRINT@H,H$i:GOSU82 
8 :GOT01375 
2221 PRINT@P, 0 THERE ARE MANY PILES . SINCE THE GIRL WAS JOST TAK 
£N, SHE 
SHOULD BE /\HOUNG THE L/\ST ENTRl ES . BUT HARRY HAS ONLY l PELLET . 

WHICH FILE IS THE RIGHT ONE? 0 : PRINT@H,HS::GOSU!l29:GOT02289 
2238 PRINT@P, 0 HARRY FINDS THE SLED RADIO BROKEN. 
SHOULD HE: 1) TRY TO FIX IT 2) GO BACK TO S"rORAGE AREA 
22 49 INPUTN: CLS : ONNCOT02258, 2269 
2259 PRINT@P, 0 HAARY GETS IT 1'0 RECEIVE , BOT HE C.,N'T TRANSHIT . 0 

: 

PRINT@H , HS; :GOSUB29 :GOT02889 
2269 COT02BBI 
2271 PRINT@P, 0 BY ATTEMPTING TO BYPASS THE PELLET TIMER, HARRY SE 
TS OPF 
A SIGNAL WHICH ER.\SES ALL TBE FILES! MISSION IS A PAILURE. 0 : PRI 
llT@H ,HS1 :GOSUB21:GOT02 541 
2288 PRINT@W,W$ 
2298 PRINT@328, 0 1) LOAD THE FILES UP AND ~RISG THEii TO UEC 
2399 PRINT@384, 0 2) DISABLE LOCK MECHANISM 
2319 PRINT@P, 0 3) T/\J<E A GUESS 
2329 PRINT@512 , 0 4 ) GET MECHANISM TO PRODUCE HORE PELLETS 
2338 PRINT@576, 0 5) CUT OPP POWER TO STOR.\GE COMPUTER 
2349 PRIST@648, 0 6) GO BACK TO SHIP AND USE RADIO 
2350 INPU1'N:CLS: IFN <l0RN>6THEN2289 
2360 ONNGClT02378, 2179 , 2389, 2279, 2398 , 2438 
2379 PRINT@P, " WHEN HARRY ATTEMPTS TO REMOVE A PANE FROM ITS HOLD 
ER, 
THE FILE DISSOLVES . THE GIRL AND ALL OTHER HOSTAGES ON THE 
PANE ARE DESTROYED. MISSION FAILED.• :PRINT@H,H$1 :GOSUB28,GOT02S 
49 
2389 PRINT@P , 0 BAD ODDS! HARRY 'S PELLET FREES A HUNGRY GORGON WO 
LP MAN.•: PRINT@H ,H S; :GOSUB29:GOT01375 
2399 PRINT@P, 0 WITH THE POWER OPP THE SYSTEM BECOMES TOTALLY !NOP 
ERATIVE. 
SHOULD HARRY: 
l) TURN POWER BACK ON 
2) EX/\H SYSTEM WITH POWER OFF 
2490 I NP U'l'N:CLS :ONNGOT02 41B,2429 
2419 GOT02288 
2429 PRINT@P, 0 A SECONDARY POWER CIRCUIT SN/\PS ON WHILE HARRY IS 
STUDYING 
CONNECTIONS . HE IS ELECTROCUTED I• :PRINT@H,H$1 :GOSUB29:GOT01375 
2439 PRINT@P , 0 HARRY DRIVES Bl\CK TO THE SHIP /\ND CALLS UEC . 
COMPU-CEN SUGGESTS TAJ:ING MICRO-PHOTOS USING THE HEAD CELL 
AND ANALYZING THEii ON THE SHIP'S COMPUTER .• 
2448 PRINT 0 IN ADDITION, UEC IS SENDING A T/\SK FORCE TO SECURE TH 
E BASE. 0 : PRINT@H , H$;:GOSUB29 
2458 PRINT@P, 0 HARRY RETURNS TO THE STORAGE AREA, AND FOLLOWING 
COMPU-CEN ' S ADVICE IS ABLE TO IDENTIFY THE GIRL'S PILE. 0 

2469 PRINT 0 HE SLIPS THE PELLET IN AND A HOLOGRAPHIC IMAGE APPEAR 

s. 
IT IS KURVI CALLEASE. SHE IS ALMOST MAGICALLY 

BEAUTIPUL . THE IllAGE FILLS AND SHE COMES TO LIFE, BUT 

IMMEDIATELY PAINTS. •: PRINT@H ,H$1 : GOSUB29 

247 9 PRINT@P, 0 HARRY CATCHES HER AND CARRIES HER TO THE SLED. 

THEY SPEED OVER THE YELLOW S/\NDS TO HIS SHIP. ABOVE, THE SKY 

FLASHES WIT!! RED AND BLUE LASER S"rROBES AS UEC AND KRUEL 

FORCES BATTLE IT OUT .• 

2 489 PRINT 0 THE GIRL AWAKENS. A TEAR IN HER EYE REFLECTS THE PL/\ 
SHES 
OVERHEAD.•' PRINT@H, HS: :GOSUB21 
2498 PRINT@P, 0 ' WHO ARE YOU? '" : PRINT@H,H$;:GOSUB29 
2509 PRINT@P,"'HAARY FLYNN PROM UEC AT YOUR SERVICE . :PRINT@H,H' 0 

S1 :COSUB2 8 
25I8 PRINT@P, 0 SHE PRESSED CLOSE TO HIM, HER HEAD ON HIS SHOULDER 

1 TA.JtE ME HOME, PLEASE, HARRY .'• : PRI NT@H, H $; : GOSU828 

2521 PRINT@P ,• 1 vou 1 RE AS GOOD AS THERE,. 1 9 : PRINT@IH,HS,:GOSUB28 

253 8 PRINT@ 41U ,CHRS ( 23) • coNGRATUW\TIONS •• : PRI NT@5 24' 0 MISSION ACC 
OMPLISHEDI •: PORT•l T03899: NEXT: END 
25 41 CLS : PRillT@479, 0 WANT TO TRY AGAIN (Y/N) • 1 
2551 INPu·, ·D$ I IPDS• 0 Y0 T HEN588 
256 8 IFD$• 0 N° THEN2589 
2578 IPDS<> 0 Y"OR0$<> 0 N° THENCLS:PRINT@46•, ·ANSWER ONLY WITH A y 0 
R N° I :GOT0255t 
2581 CLS : PRINT@448, 0 YOU BETTER CO BACK TO UEC OFFICER ACADEMY PO 
R A REFRESHER COURSE 0 : FORT•lT03188:NEXT:END 
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NEW PROGRAMS 
FOR THE TRS-80 

1ncoPROP 

Income Property Analysis 

for the TRS-80 
INCOPROP: Base<! uPon stanela•dtred met~Ods 
of p roperty anat-;s1s used throughout lhe real 
estare industry Generates a 3 page report contain· 
ing an annual p,.oper ty operating s lalement and a 
comprehens,ve 10 year cash flow analysis. Con­
1aina 1.R.S. ta:.. !able to pro1eet after-tax income 
sue:t.m and rnvestor·s I.A.A. 

• M111n<111es ~d•llGJ&nt mernod, o1 l.iji1C depr«•4lllOI' 
• Ht1nd1n u'1 to J loans & 3 d1U@reh1 lype loan$ 

: ;~~·ri.;~~iec~~: ',':,';:1,=~~~~ ~~~~~~:Yd~:tys1s · 
M101mum systi:m reQu1remen1~ 3?k RAM, 1 d,1ye and 

f;~'-':~s.~°':s:•:,~n';7~~:a:,:g:,~:e.'~!~~~~.c~v~ 
oata workSl'tet!l t:s 
Modll!-1 t & m on ca:ssetle r~ easy lransfer 

1 od1 ~i.. S l20 00 
cn8-1 nchd1s11.e1te su~oo 
V!!-IS.IOn aita1tat1le In MBA.SIC 

'11J#' f 
runl\rr'l(I u!l(Jer CPIM ~165 00 

MAINDEX: An easy-1<>-use p<og<am 10 a1C! you 1n 
the mdexing of your files on disk Can 'I find tflal 
pro0ram you wrote lasl monlh? Put your compu1er 
to work! Flnd any prog1am or data file i n your sys· 
tern In seconds. 

• A M1i1n lnOe• ot all your ott\e' d1s.k·s OHec10t1H 
.. Arph1.1tielile' 1151 ol lites arwJ gn1es you n•mes. 011!\5 

use<! . doillles wroien "-'C-ks and Me Oe5c r1ohons 
• Sort5 F ires by rw1me-. rJ •sk . end c;,tegories 
• F11e aeacnfHtons can be 5earchro lor key we>10s 
• Pr1nt:i; disk lab@t, with d•sk n11me•n<I l1le nilmes 
• USll!!I:! a n U'lt!I adwanced and e~ tremely filSt hie man11::11..1 

11uon c.ipabil 1l•H 01 A1>1:1oa1a1. 1nc ·s NE.WDOStBC' 
H{tQUUH Lt!!wel II 4.8K . 1 ChSk dr....,,. a.no NEWDOsreo on 
C.ijlS5&1 11!' IOI eilS'f lraflsler IQ di~.. S2'0 ~ 

Z --=-,:..,,.,,..,:;....= ..=·.... B 

E :Z SOFT 

WAii 

DEPT EM. PO BOX ~91 . NOVATO. CA ...., 

r- --- ---------- - --- ­
1 SAVE UP TO 

TR~O"'* Models 1 & 3 

SOFTWARE 


SYSTEM DIAGNOSTIC. ..... $99.95 

Tests every component of your TRS-80 

for proper operation: ROM, RAM, Video 

Display, Keyboard, Line Printer. Cassene 

Recorder, Disk Drives, RS-232 Interface. 

Continuous or monitored operation. 


SMART TERMINAL. • •••••• • $69.95 

The intelligent telecommunication pr<>­

gram that enables your TRS..f!O to be 

used as a timesharing terminal. Autom•tic 

lran•n-Mnkln to and from another com­

puter. Control ke)", break key. lower 

case, cassene and disk files compatible 

with both Electri Pencil~ and Scripsit 

programs. 

MONITOR 13 ... . ....... . $39.95 

Disassembler. memory display, move. 

search, verify, modify, read and write 

machine language cassenes, object code 

relocator. hexadecimal arithmet ic, 

symbolic disassembly output. 

MONITOR 14 ..... .. ... . .. S49.95 

SameasMonilor#3 but adds disk file and sec· 

tor input/output, RS-232 communiutioris. 

PENCIL PATCH .... ....... $19.95 

Fixes the E~ctric Pendl ~ Model 1 ver­

sion so that it runs on the Model l . (You 

must already own the Model 1 version.) 

GRAPH PRINT ... . ........ $19.95 

Crea tes formatted print·Out on the 

Epson MX..f!O printer. Enhanced i;. :i nt 

modes print quality text surrounded by 

graphic border. Editing. disk save/reload, 

text entry, error testing. 


Send S.A.S.E. for FREE Catalog. 

HOWE SOFTWARE 
14 lexington Road, New City, NY 10956 

•TRS·80 is a •egiste•ed t<ademark of the 
Radio Shack division of Tandy Corp. .,.. 103 

Bayesian 
Investmen t 
Services 
Send for free catalog 
discussing TRS-80 
programs available for 
evaluating: 

Options & Futures 
Stocks & Bonds 
Convertible 
& Other Hedges 
Portfolio Position 
Tax Positions 
Market Timing 

Write or call: 
Bayesian .,..,86 
Investment 
Services 
Dept. H3 
757 Santa Rosita 
Solana Beach, CA 92075 
(714) 755-6225 

$600.00 NOW 
: on TRS·BO™ Computers &Accessories 
l With This Coupon* 
I Now you can own a great little computer at a great big discount off the manufacturer 's 
I list price_For home or office use, the Radio Shack~' line of computers is first in Quality,
I performance and price.I 

•FREE SHIPPING in the 48 continen tal contigious states. Model III 
• NO SALES TAX collected on out·Of·state orders.I 
•CONVENIENT ORDERING - Call us TOLL FREE - 1-800/531 -7466I 

I • FREE COMPLETE PRICE LIST available upon reQuest. 

Catalog Cashier's Cash Price 
Number Description List Price Check You Save 
Radio Shack TRS·80 Model II 
26·4002 64K 1·Disk Model II . .. .. ...... . 3,899.00 3,299.00 600.00 
Radio Shack TRS·80 Model Il l 
26-1062 Model 111 16K ..... _.... ........ . . . .. .. . ... . 999.00 859.00 140.00 
26-1065 Model Ill 48K - 1 Disk ..... ............. ... . 1.995.00 1,795.50 199.50 
26-1 066 Model Ill 48K - 2 Disk ................ ... .. . 2,495.00 2,099.00 396.00 
Radio Shack'"' TRS·80 Color Computer 
26­ 3001 4K Color Computer _. . . . .................. . 399.00 315.00 84.00 
26·3002 16K Color Computer ... . ................... . 599.00 475.00 124.00 
26-3003 32K Color Computer ........... ... . 749.00 674.00 75.00 
Epson MX·80 Printer ........... . ... . 64500 499.00 146.00 
Hewlett·Packard" HP·80 Personal Computer ...... . 3,250.00 2,499.00 751.00 
Magnavox~' Odyssey2Home Video System .......... . 199.95 164.95 35.00 
Magnavox Magnavision·· Videodisc Player .............. . 725.00 599.00 126.00 

Pan American Electronics .,.. 64 

CALL TOLL FREE 800/531-7466 • (Operator 33) • Texas & Principal Number 512/581 -2766 •Telex 767339 

Dept. 33 • 1117 Conway Avenue • Mission, Texas 78572 


NEW BRANCH 

2912 N. Main, Fort Worth, Texas 76106 • Phone Number 817/625-6333 • Telex 794836 


TRS-..0 I• a Trademarti ol Tandy Corp. "With This Coupon Only! - Ollerexplru 1115182 Pricas subjact to chong a wllhoul notlca - S llghlly hlghar tor Credit Card Orders. 
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Aerocomp's 
Proven 
Best-By Test! 
The 

''"DDC 
Double Density controller 
* Technical superiority 
At last! A double density controller for Model I 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 existing products. AEROCOMP'S new analog design phase lock loop data separator 

has a wider capture window than the digital types currently on the market. This allows high resolution data center­

ing. The finest resolution available with digital circuitry is 125 ns <nano seconds>. The "DOC" analog circuit allows in­

finately variable tuning. Attack and settling times are optimum for s-1I4 inch diskettes. 

The units presently on the market use a write precompensation circuit that is very "sloppy". Board to board 

tolerance is extremely wide - in the order of + 100 ns. The "DOC" Is accurate to within + 20 ns. 

The bottom line is state of the art reliability! - ­

* Test Proven 
Tests were conducted on AEROCOMP'S "DOC", Percom·s "Doubler A" * and "Doubler II" " and LNW's "LNDoubler' ' * • using 
a Radio Shack TRS80* • • Model I, Level 2, 48 K with TRS80 Expansion Interface and a Percom TFD100 • disk drive 
<Siemens Model 82l. Diskette was Memorex 3401 . The test diskette chosen was a well used piece of media to deter­
mine performance under adverse conditions. The various double density adapters were Installed sequentially in the 
expansion Interface. 
The test consisted of formatting 40 tracks on the diskette and writing a 6086 data pattern on all tracks. The 6DB6 
pattern was chosen because it Is recommended as a "worst case" test by manufacturers of drives and diskettes. An 
attempt was then made to read each sector on the disk once - no retrys. Operating system was Newdos/80, version 
1.0, with Double zap, version 2.0. unreadable sectors were totalled and recorded. The test was run ten times with 
each double density controller and the data averaged. Test results are shown ln the table.

* Features * TEST RESULTS * 
TRS80 Model 1 owners who are ready for reliable double 
density operation will get C1l 80% more storage per
diskette, c21 single and double density data separation 
with far fewer disk 1/0 errors, C31 single density com­
patibility and C4l simple plug-in Installation. Compatible 
with all existing double density software. 

* Value 

MFR & PRODUCT SECTORS LOCKED OUT <AVG> 

AEROCOMP "DOC" 0 
PERCOM "DOUBLER II" 18 
PERCOM "DOUBLER A" 250 
LNW "LNDOUBLER" 202 

$149.95 for the BEST double density Note: test results available up0n written request. All tests conducted prior to 8-25-81 

Controller On the market. Aerocomp·s 14 day money back guarantee applle-; to hardware only. 
$198.95 for "DOC" comolete With DOSPLUS 3.30 Specials Will be prorated. ShlPOing 52.00 In Cont. us. see opposite page for details. 

$239.95 for " DOC" complete with LOOS 

Data separators 
The advances that make the "DOC" great are incorporated in the new AEROCOMP Single Density Data Separator C"SDS"l 

MFR. & PRODUCT 

SECTORS LOCKED OUT 

WITHOUT "DDS" WITH "DDS" 

PERCOM "DOUBLER II" 18 1 
PERCOM "DOUBLER A" 250 0 
LNW "LNDOUBLER" 202 0 

and Double Density Data separator l"DDS"l. 

* Has your original manufac­ * "DDS".....$49.95 
<Use 1791 Chlo trom your DD con­
troller!turer left you holding the bag? 

If you already own a Percom ..Doubler A", "Doubler II" or LNW * "DOS" with disk controller "LNDoubler·. the AEROCOMP "DDS" Wiii make It right. Look at the test 
results: 

Chip lncludeo ... .. •. $79. 9 5 * Disk controller 
Chip.. ... $34.95 

!Shipping $2.DD cont. US • see OllllOSlte 
page tor detallSI 

Note: same test procedures as "DOC". Plugs directly into your existing • Trademark of Percom Data co. 
• • Trademark of LNW 
• • • Trademark of randy corparatlon Double Density controller. 

Do you need a 
Single Density Data 
Separator? 
The Internal data separator in the 
WD1771 Chip IRI S Expansion 1ntertacel 
Is NOT recommended by wo for 
re11ao1e data transter. Do you have anv 
of tne<;e problems: Lost data. tracks 
locked out, CRC errors, dlSk retry? YOU 
NEED ONE!

* "SDS"...... $29.95 
<For Mod. I; snipping $2.DDl 

see opposite 
page•••••• 
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TRS so· 

DISK DRIVES 

40&80TRACK 
as low asS299.9s 

ORDER TODAYI* 40-Track Dnve. . ..... 5299.95 * BO-Track Dnve . . . . ........ 5429.95 
* 40-Track " FLIPPY" Drive .... 5329.95 * 80-Track "FLJPPY" Drive ... 5449.95 * 40-Track Duaf-Head Drive .. S449.95 * 80-Track Duaf-Head Drive .. 5579.95 

:~=r!'~,~~~~:' r,vrv~~~~30~~ 
NEW LOW PRICES 
Thanks to you our sales volume has 
allowed us to cur coses and we're pass­
ing the savings along. We offer the best 
disk drive value in the market place. 
Reliability. features and cost tough to 
beat We deliver...and we stand behind 
our products. AEROCOMP is the only 
manufacturer to offer FREE TRIAL! Buy 
Aerocomp drives today . You deseNe the 
best. 

BEST FEATURES 
• Fast 5 ms. track-track access time. 
• Operates single or double density. * " FLIPPY" feature for lower media cost 

140-1 & 80-1) . * * Head load solenoid. 
Disk tjector.* Easy entry door.* 	NEW EXTERNAL DRIVE CABLE 
CONNECTION. rno ionget ,_, ro ,.,.,,,,,, ,,,.. 

cover ro hook up c~Olet 

EPSON 
MXSO 
PRINTERS 
S479.oo 


TRSBO Cable (f & Ill) . ...... S29.95 
APPLE Cable & Interface.. S96.00 
RS232 1nterface.......... S69.95 
Ribbon Cartridge. Black ... S13.95 
Add Sb.00 shipping (Cont. u.s.1 does not 
include cable. 

MXSO FIT 
All the features of MX80 plus Friction 

Feed. Shipping & cables as above. 


S0/60 H1 avdtf.aOit' on \µ('(mat Of'Oer

* 40-Track Bare Drive ........ 5269.95 
* BO-Track Bare Drive........ 5399.95 
* * 80-Track " 
40-Track "FLIPPY" Bare Drive5299.95 

FLIPPY" Bare Drive5419.95 

* SPECIAL PACKAGES• 
STARTER A .... .. . .. . . ...... 5339.95 
40-Track Drive. 2-drive cable. TRSOOS 
2.3 Disk & Manual. Freight & Ins. 

SRARTER B. . ..... .. . .... 5369.95 
40-Track "FLIPPY" Drive.cable. TRSDOS 
2.3 Disk & Manual. Freight & Ins. 

COMBO C. . . . . . . . .... .... 5465 .00 
40-Track "FLIPPY" Dnve. 2·drive cable. 
LOOS Freight & Ins. 

COMBO D... .... . . .. ... . . . 5585 .00 
80-Track " FLJPPY" Dnve. 2-dnve cable. 
LOOS Freight & Ins. 

COMBO E.... . .. 5 709.00 
Two 40-Track " FLJPPY" Drives. 4-Drive 
cable. TRSDOS 2.3 Disk & Mannual. 
Freight & Ins. 

COMBO F. . . . . . . 5999.00 
Two 80-Track " FLJPPY" Dnves. 4-dnve 
LOOS Freight & Ins. 

COMBO G................. 5909.00 
 ORfVE CABLES
Two 40-Track Dual-Head Dnves. cable. 2-0RIVE . 	 . S24 .95 
TRSDOS 2.3 Disk & Manual. Freight & 4-0RIVE .. . .. 534.95 
Ins. 

WRITE .AEROCOMP TODAY 
COMBO H. . . . . . . . . . 5 1299.00 FOR MORE VALUES Ill
Two 80-Track Dual-Head Drives. cable. 
LOOS Freight & INS. 

CALL TOLL FREE FOR FAST SERVIQDOSPLUS 3.3 or NEWDOS I 80.2 0 (800) 124-7-. OPERATOR 24ava11ao1e with any package 
FOii VISA/MASTllCHAllOl/C.O.D. OltDIH" 

A<l<JS 5 00 .,.. "''"" tor ''"PP"'<! & hdndlong 1Cor11 Ull California dial (800} 852-7777. Operator :u. Ala1ka 
FREE TRIAL OFFER and Hawaii d ial (800) 824-7919. Operator u . 
Order your AEROCOMP Disk Drive and TOU. Fnl LINH w1u ACaPT OltDll'S ONLYI 
use it With your system for up tO 14 Far Applications and Technical information , call 

•
2 33•.•346•0•days. If you are not satisfied for ANY l•<•'"•l • 7 · ~ ' d•r•ap-us•a•c•a•rd •. ____... 

REASON (except misuse or improper
handling). return it. packed in the Dealen inqiries invited 

WARRANTY 
We offer you a 120 day unconditional 
warranty on parts and labor against any 
defect in materials and workmanship. In 
the event service. for any reason . 
becomes nescessary. our seNice depart­
ment is fast. friendly and cooperative. 

100% TESTED 
AEROCOMP D isk D rives are completely 
assembled at the factory and ready to 
plug in when you receive chem. Each 
drive is 100% ·bench rested prior co ship­
ment. We even enclose a copy of the 
test checklist. signed by the test techni­
cian. with every drive. AEROCOMP 
MEANS RELIABILITYll 

ORDER NOWI! 
To order by mail. specify Model 
Number(SJ of Drive. cable. etc. (above), 
enclose check. money order. VISA or 
MASTERCHARGE card number and ex­
piration date. or request C.O.D. ship­
ment. Texas residents add 5% sales tax. 
Add SS.00 per drive for shipping & hand~ 
ing (Cont. US) . Please allow 2 weeks for 
personal checks to clear our bank. No 
personal checks will be accepted on 
C.O.D. shipments-cash. money orders or 
certified checks only. You will receive a 
card showing rhe exact C.O.D. amount 
before your shipment arrives. Be sure to 
include your name and shipping address. 
You will be notified of the scheduled 
shipping dace. Your bank credit card will 
NOT be charged until the day we ship.II 

original shipping container. for a full re- ~~~~om~ 
fund. 1Speoa1µil:<ageswi1tlt'~Cl"acro1 We have- &,al;.,~... r 
complete confidence in our products and Redbird Airport, Bldg. 8 
we know you will be satisfiedl ORDER$599.oo TOOAYll 	 P. 0. Box 24829 

.,-387Dallas, TX 75224 
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GAME 

Focus your attention on this winning Color Computer version. 

Color Concentration 


Charles T. Wrye limits of the 4K memory, only Then a small colored block will low, a tone sounds, and the 
600 Toftrees Ave., Apt. 352 limited use of sound. appear in the middle of the player indicator changes col· 
State College, PA 16801 screen. This square will be ors. This continues until all 16 

either blue or orange, blue for squares have been guessed. To 
How to Play 

A
player one and orange for player start a new game, Break and 

mong the many strong In the game, two players com­ two. enter RUN. 
points of the TRS-80 Color pete to see who can match the 

How the Program Works The player enters his choice, Computer are the color graphics pairs of figures hidden behind 
01 through 16. A high tone is After the machine is initialized and sound capabilities. Color the 16 squares. To begin, enter 
emitted for a valid guess and a by lines 1 and 3, the machine Squares, my version of Concen­ RUN. After a short delay to ran ­
low tone for an illegal guess. lines 5-26 randomly store eight tration, shows off these fea­ domly distribute the patterns 
On a valid guess, that block is pairs of numbers, one through tures and is fun to play. It makes on the screen, 16 yellow squares 
cleared and the pattern as­ eight, in array L(1) th rough L(16).extensive use of the color graph­ will appear. They will be num­
signed to that square is dis­ Array C(1) through C(8) keepsics capabilities, but due to the bered 01 through 16 (Fig. 1). 
played. The player then picks a track of how many times each 

Program Listing 

l DIM A(l6) ,L(l6) 
3 CLS: PRINT@234,"INITIALIZING" 
5 FOR A=lT016 
7 N=RND ( 8) 
9 T=T+l 
10 IF T=N THEN C(T)=C(T)+l 
12 IF C(T)>2 THEN C(T)=2:T=0:GOTO 7 
14 IF T<8 THEN 9 
16 T=0 : L(A)=N 
18 NEXT A 
20 CLS : Y=0:P=2:FOR A=lT016 
22 READ L,T 
24 GOSUB 310 
26 NEXT A 
28 RESTORE 
30 N=l:FOR B=lT04 : FOR A=lT04 
32 T=(A*8)-6:L=(B*l28)-32 
34 PRINT@(T+L) , N;:N=N+l 
36 NE XT A, B:SOUND 120 , 6 
38 Q=3 
40 SET(30 , 15 , Q) : SET(31,15,Q) 
42 SET(30 , 1 4, Q) :SET ( 31 , 14,Q) 
44 D(2)=0: FOR C=lT02 

46 B$=RR 


Program contmues 

second square. If they match, number is used (Fig. 2). When a 
the two blocks are colored over random number between one 
with that player's color, blue or and eight is generated, lines 9 
orange. That player then gets through 14 check to see how 
another pair of guesses. How­ many times that number has 
ever, if the two blocks do not been used. If It is less than 
match they are restored to yel- twice, that number is stored in 

13 14 15 16 

Fig. 1. CRT Display at Beginning of Game. 
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You've Cot 

TOTAL ACCESS©

l specJallzlng In TRS80 • 1 

TO YOUR COMPUTER HARDWARE &SOFTWARE 
The complete line Of Radio Shack products IsNEEDS. CALL ROSE TODAY! available through TA with stdndard RS limited 

lv'e got
* DISK DRIVES 

TA400 !LIO·TI....... .... . . ..... $289 

TA800 !80·Tl. ...... . ......... $419 

TA400 Flippy ......... . ....... $319 

TA800 Flippy ....... .. .... . ... $439 

TA400·2 Dual Head .... .... ... 5439 

TA800·2 Dual Head ..... .. . .... 5549 


* CABLES 
2-Dr ive ....... . . ...... S23.95 

4-Drive ...... . . ..... $33.95 
Extender Cable ... . . ...... $14.95 

* BARE DRIVES 
TA400B ..................... 5259 
TASOOB.. ..... ................ S389 
TA400B Flippy.... . . ... . ...... $289 
TA800B Fllppy. .. .. . . $409 

* EPSON PRINTERS 
MX80. ................. ... . S475.00 
MX80 FI T ................. 5589.00 
MX100 .. . .. S799.00 
Parallel Cables.. . .... .. ... . 529.95 
· Delivery slow on some models 

* OPERA TING SYSTEMS 
TR5D05 2.3 Disk & Manual:... $17.95 
LOOS ....... ... ...... .. .... 5129.95 
NEWDOS / 80 ... . . . .. $129.95 
DOSPLUS 3.3.3 3D.. . . S89.95 

* IRON 
Disk Drive Power Supply, 
Single ...... . . . .. . . . .... .. 537 
Disk Drive case lsilven 
and Base.. .. . .. ........ S19 
Memorex Diskettes (bx of 1rn 

....... S25 


90 oav warranty on DRIVES. Add 55.00 freight per 
arive in cont u.s UPS COD charge s1 so mere is also 
a 15 oav FREE TRIAL on TA drives If not completely 
satisfied 111 refund vour monev lless sn1pping1 111 
ta l<e exception to improper use or m1shandllng 

* RADIO SHACK COMPUTERS 
26-1061 Miii, LI , 4K.... . ....... $595 

26-1062 Miii. Lii , 16K........... $850 
26-1065 Miii , 48K , 1 Drive ..... $1695 
26-1066 Miii , 48K-2 Dr-RS232.. $2150 
26-4002 Mii, 64K. 1 drive..... 53299 
26-3501 Pocket computer.. .. $185

* PERIPHERALS - Model I, II, Ill 
26-1140 OK Exp. Interface..... 5255 
26-1 140 With 16K Mem. testedS305 
26-11 40 With 32K Mem. testedS355 
26-1145 Ml RS232 w / cable . ..... S85 
26-1 148 Mill RS232 W I Cable..... S95 
26-1172 D.C. Modem I. ...... . . $135 
26-1173 D.C. Modem II. AutoAns. 
.. ....... . ........... . ........ S169 
26-1 206 CTR-80 Recorder....... $51 
26-4150 Ml/ 8.4M Hard Disk . .. $3820 
26-4151 Mil Hard Disk - 2 ..... S2970 
16K Memory, 200nsec. Guar. 1Vr ... 

. ...... ........ . ... S29 


* OTHER PRINTERS & ACCESSORIES 
26·1158 Daisy Wheel 11. .. ... . 51694 
26·1455 Acoustic Cover . ... . . . $339 
26·1447 Tractor Assv. ...... .. . 5249 
26·1 448 Sheet Feeder.. . .... s1275 
26-1165 Line Pr inter v....... 51581 
26·1166 Line Printer VI. ..... . . $986 
26·1167 Li ne Printer VII . . .... $339 
26·1168 Line Printer VIII. ...... 5679 
26·1191 Flat Bed Plotter..... S1695 
26·1195 Digitizer.. ..... . . $379 
ANADEX DP·9500, 9501 ....... 51295 
NEC 7730 5p inwriter. 55CPS.. S2484 
Daisy w11eel Pr inter. 4Scps ... S1779 
Tractor for above............ 5237 
Sheet Feederforabove..... S1250 
26-1308 Printer Stand....... .. 588 
26·4302 Printer Stand......... 5129 
26·1401 or 4401 Printer Cable.. 532 

* NEC COMPUTERS 
PC·8001A Keyboard & Processor.. . 
.. ·············· .. $1099 
PC8011 A Expansion uni t. ..... 5699 
PC·8031A Dual Disk Dr ive UnitS1099 
PC-8041A Green Pl1ospher Monitor 
... . ..... $225 
PC-8043A HighRes Color Monitor. . 
. . .. ... . . .................. .. 5925 
13" Color Monitor...... . .. 5381 

ROSE'S 

SPECIAL 

OF THE 

MONTH


*AEROCOMP'S * 

ALL NEW 


DOUBLE DENSITY 

CONTROLLER 


"DOC" . .... $149.95 
Here·s a Double Density controller for 
Mod. 1 that does away with all t hose data 
separation problems that seem to keep 
cropping up! Rose wouldn't fun ya now. 
would she? oon·t be scared of Double 
Density any more. AEROCOMP has design­
ed some advanced circuitry that even 1 
don·t understand · but I do know It 
works. Better order now. ouanities are 
going to be a bit short. 

$189.95 complete 
with oosplus 3.30 . 
How many do you 

want? 12? 

warranrv . can me for price and delivery Just 
caL1se vou don t see it don t mean we ain t got it. 


ROSE 


VEAR END 

COLOR COMPUTER 


SPECIALS 

26·3001 4K Color computer.... 5323 
26·3002 16K Ext. BASIC CC. . . . . . S485 
26·3003 32K Ext. BASIC CC. ... . . $566 
26·3010 13" Color Video.... . ... S323 
26·3022 Disk Drive -o. complete. ... 

............. . ....... . ... .. S485 
26-3023 Disk Drive - 1. complete .... 
. .. .. ........ . . ... ............. S323 
26·3008 Joysticks, pair. .. ....... s21 

* RADIO SHACK SOFTWARE 
1have most all R/ S software in stock 
and 1t can be yours at 15% on me 
R/ s retail price. Call me for the 
latest availilJilitv . 

DOUBLE DENSITY 

DATA SEPARATOR 

FROM AEROCOMP 

......... $49.95 


If vou own a PERCOM DOUBLER A • . DOUBLER 
II • or LNDoubler • · upgrade 1t w1m the DDS 
Plugs ng 11t 111 No 111ore 1ock·011r1 You deserve 
one o f these 

ORDER NOW! 
TOLL FREE 
800-527-3582 
Write or call ROSE TOLL FREE at 
1·800·527·3582. Texas residents call 
214·234·1770. Please use the toll 
free lines for orders and literature 
requests only. Technical 11elp or ser· 
vice use the Texas line. You pay by 
VISA or MASTERCARD, you can send 
check or money order !allow a cou­
p le of weeks for personal checks to 
clean or order COD !we ship coo·s 
cash. certified check or money 
order onlyl. 25% deposit required 
on all COD orders. Rose will take 
Americanmoney in just about any 
form . Add f reight (U PS where possi· 
blel on all orders under s1000. If you 
buy S1000 or more Rose eats the 
freight! Texas residen ts cough up
5% sales tax. Allow 2-4 weel<s for 
delivery. Or der today . 1 need the 
money' 

TOTAL ACCES~ 
P.O. BOX 3002 
RICHARDSON, TX 75080 

214-234-1770 
· Trademark Of PERCOM OATA co . · ' Trademark o f LNW · TRSBO & Rad io s11ack are trademarks of Tandv corp Copyngnc 1981 TOTAL ACCESS 

,,. SeB List ol Aelvertlsers on page 4 18 80 Microcomputing, December 1981 • 299 



the next location in array L. The 
position is array C correspond· 
Ing to the number chosen is in­
cremented by one. This contin­
ues until all 16 positions in array 
L are filled. 

For example, when A equals 
1, line 7 generates a random 
number, 3. Line 10 checks to 
see If T equals 3. Since T is 1 
there is no match. Line 12 ex· 
amines the contents of the first 
position In array C, that is, C(1) 
to see If it Is over 2. Since C(1) 
equals Owe go to line 14. T Is 1 
so we branch back to line 9. 

When T equals 3 we have a 
match In line 10. Now C(3) Is in­
cremented to 1. Line 12 now 
checks to see if C(3) Is greater 
than 2. Since It Isn't, we go to 
line 14 and back to 9. This con­
tinues until T equals 8. When 
this happens, L(1) Is set to 3 and 
line 18 sends us back to 5 to In· 
crement A to 2 and start this 
process again. The third time 
the random number Is 3, line 10 
sets C(3) to 3. Line 12 then sets 
C(3) back to 2 and branch to line 
7 for a new random number. 

Lines 20-36 draw and 
number the grid of four-by-four 
yellow squares. Lines 38-42 set 
a which Is the color (3 or 8) for 
the two players. It is used to 
color the player Indicator block, 
and In line 92 to color the 
squares after a correct guess. 

A two·dlglt number Is input In 
lines 46 through 54. The number 
is checked to be certain that It 
Is between 01 and 16, that It has 

not been guessed previously 
and that guess one is not the 
same as guess two. Lines 
66-82 display the pattern as­
signed to that number by array 
L In that block (Fig. 3). The pro­
cess Is repealed for the second 
guess. 

If the two blocks match, the 
array L blocks for these two 
numbers are set to zero and the 
blocks are colored a by lines 
84, 90 and 92. If there Is no 
match, then Q Is changed to the 
other player in line 86, and the 
whole guess Input procedure Is 
repeated starting In line 88. 

If there is a match, lines 96 
through 100 check to see If all 
blocks In array L are zero. If 
they are not, the program 
returns to line 40 to begin the 

Fig. 2. Contents of Arrays Half 
Way through Loading. 

BUFF CYAN BUFF 

7 8 

guessing again. If all blocks This program uses up the 
have been guessed, Game memory available (less than 
Over!! is indicated on the screen 2.4K). There may be 50 bytes 

and a tone sounds. left if you are very careful not to 
Line 150 Is the tone for an in­ waste any when loading Color 

correct guess. Subroutine 200 Squares. There was just no 
returns the two blocks back to space for remark statements, 
yellow. Subroutine 300 colors so you' ll have to refer to this ar· 
or clears the blocks required. tlcle to find out what the pro· 
Data lines 400 through 430 gram Is doing. 
store the starting locations for So there it Is, a colorful game 
the sixteen blocks. The rest of for two players that will run on a 
the data stores the patterns for TRS-80 Color Computer with 
the eight different blocks. only 4K of RAM. • 

Program conrlnued 

48 A$=INKEY$ 
5e B$=B$+A$ 
52 IF LEN(B$)<>2 THEN 48 
54 A=VAL(B$) 
56 IF A<l OR A>l6 THEN 15e 
58 IF L(A)=e THEN 15e 
6e Y=l:D(C)=A:E(C)=L(A)
62 IF D(l)=D(2) THEN 15e 
64 SOUND 12e,6 
66 GOSUB Jee 
68 RESTORE:FOR Z=lTOA:READ L,T:NEXT Z 
7e RESTORE:FOR Z=lT032:READ M:NEXT Z 
72 FOR Z=lTO((L(A)*l5)-15) :READ M:NEXT Z 
74 FOR V=T TO T+5 STEP 2 
76 FOR H=L TO L+9 STEP 2 
78 READ M:SET(H,V,M) :SET(H+l,V,M) 
8e SET(H+l,V+l,M) :SET(H,V+l,M) 
82 NEXT H,V:RESTORE:NEXT C 
84 IF E(l)<>E(2) THEN GOSUB 2e0 ELSE 90 
86 IF Q=J THEN Q=8 ELSE Q=J 
88 SOUND 18e,6:GOTO 40 
9e FOR C=lT02 
92 A=D(C):Y=0:P=Q:GOSUB Jee 
94 NEXT C:L(D(l))=e:L(D(2))=0 
96 FOR A=lT016 
98 IF L(A)<>0 THEN 4e 
lee NEXT A 
le2 PRINT@2J4,•GAME OVER!!•; 
1B4 FOR C=lTOle:SOUND 8e,2 
le6 SOUND 12e,2:NEXT C 
le8 GOTO le8 
15B SOUND 1,5:GOTO 46 
200 FOR Z=lT02 
2e5 Y=e:P=2:A=D(Z):GOSUB Je0 
210 NEXT Z:RETURN 
Jee RESTORE:FOR X=lTOA:READ L,T:NEXT x 
JlB FOR H=L TO L+9:FOR V=T TO T+5 
Jl5 IF Y=l THEN RESET(H,V) ELSE SET(B,V,P) 
J20 NEXT V,H:RETURN 
4ee DATA 2,e,18,0,J4,e,5e,e 
4le DATA 2,8,1B,8,J4,8,5e,a 
42e DATA 2,16,18,16,J4,16,5e,16 
4JB DATA 2,24,18,24,J4,24,5e,24 
44e DATA e,2,2,5,2,2,2,5,2,5 
450 DATA 2,2,2,5,2 
46e DATA 2,6,2,6,2,2,2,6,2,2 
47e DATA 2,6,2,6,2 
48e DATA 5,7,7,7,5,5,7,5,7,5 
49e DATA 5,7,7,7,5 
500 DATA 5,5,4,5,5,4,4,4,4,4 
5le DATA 5,5,4,5,5 
52B DATA 7,5,5,5,7,7,7,7,7,7 
5JB DATA 7,5,5,5,7 
540 DATA 2,2,6,2,2,2,6,7,6,2 
sse DATA 6,2,2,2,6 
560 DATA 7,2,7,2,2,2,7,2,7,2 
570 DATA 2,2,7,2,7 
58e DATA 4,5,5,5,4,5,4,5,4,5 
59e DATA 5,5,4,5,5Fig. 3. Patterns for the Eight Number Pairs. 
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DISPLAYEO VIDEO IS DRIVING 

DOWN PRICES ON DISKS 


DISPlAYEO VIDEO is now offering TRS-so• MODEL Ill with disk drives. one of the 
most reliable disk drive systems on the market. for incredibly low prices!! 
MODEL Ill with 48K ram. dual 80 track double-density disk drives, complete, 

PLUG IT IN AND GO ............................ $2,275 
MODEL Ill with 48K ram. dual 40 track double-density disk drives. complete. 

PLUG IT IN AND GO ...... . ..... ............ .. .. $1,875 
Disk Drives: 	Includes case and power supply 

40 track disk drive ............. . .... ........ ...... $289 
80 track disk drive ............... . .. . ............. $395 
80/ 80 track disk drive .... . . ....................... $520 

Disk Drives: Not including case and power supply 
40 track (bare) disk drive .......................... $250 
80 track (bare) disk drive ....... .... ..... . ......... $345 
80/80 track (bare) disk drive ......... . . .... . ... . .. . $450 

Drive Cases and Power Supplies: 
5~ inch single drive unit and power supply .................................... $ 80 
5~ inch dual drive unit and power supply ................................... ... $110 
8 inch single drive unit and power supply .. .................................... $140 
16K RAM Memory Chip (200 NS) ...................................... $1.95 each 
TRS-80* MODEL Ill 16K .................................................... $839 
MODEL Ill Internal Drive Kit: Includes controller board, dual drive mounting bracket, 
dual power supply. all hardware. cables and connectors .. .. . ........... ...... .. $410 


INTRODUCING THE MEMORY BOX 

MEMORY THAT NEVER NEEDS PROTECTION 


Plugs directly into the CPU or e•panslon Interlace. 

Includes its OWTI regulated power supply and ribbon cable. 

J024 bytes of ram In an unused area on the memory map 

(3000·33FF HEX) . 

Sol"'e.s memory allocation problems when using monitor 

programs and ulllity support rouUnes. 

Programs stay in the memory box e"'en when the CPU Is 

curned off. 


For Model I Level II and all DOS sysrems (4. 16. 32. 48K) 

Price ............... $49.95 


Two utility sohware programs written for rhe Memory Bol'li 
are: 
l. Micmon-A powerful machine language mon,tor {avail .. 
able •I • keyst10ke wilhout dlsiurblng main programs). 
Price ............... $19.95 

2. U3000-A utility including cassette level meier program. 
adjus table keyboard debounce, screen print drh.1er, page 
numbering, smart line le.rminaition, and more (all ;aivailable 
ar a keyslroke) . 
Price ......... ...... $12.95 
Special offer complete package ............... $69.95 

THE 2K HIDEAWAY EPROM BOARD 
Acceprs 2716 compa1ible memory chips (nor Included). 

Includes Its own power supply and connector. 

lnstart a pre-programed eprom or use t11 ram chip In 

comblnallon with rhe powerful monitor and utllilyprograms 

sold above "Micmon or "U3000" (not Included) . 

2K Hideaway . ... ... $49.95 


THE EPROM PROGRAMER 
Attaches to casseu e Interface on Model I or Ill. 
Programs 5 volt I K. 2K. and 4K eproms. 
Includes driver program. lnstruclions. cable. and power 
supply. 
Programmer ........ $69.95 

U.V. Eprom Eraser Lamp ..................... $49.95 

2716EpromChlp............................. $ 8 .95 

2K Ram Chip ................................. $29.95 


IMMEDIATE DELIVERY 
90 Days Parts and Labor Warranty 

Dealer inquiries invited 

D1spLAtfo 

IDfo 
Ann Arbor, Michigan 48103 
(313) 426-5086 ..... 30 

To OTder. Call (313) 426-5086 or (313) 482-4424 or write DISPLAYED VIDEO, 
7538 Jackson Road, Ann Arbor, Michigan 48103 

•TRS-80 Is a 1rttdernark of the Tandy Corporation 	 Prkes subjecl lo change "U.'il hout noti ce. 

Displayed Video 
7538 Jackson Road 

' ... 
DISPU\YEO VIDEO'S CERTIRED DATA CASSETTES 
Made of top gTade tape foTmutated by Agfa·Gevaert of 
Germany_ 
Cases are of superior grade flve·scre~· construcllon. 
Gua1an1eed 1003 error·free or your money back. 

Lengrh C·IO C-20 
12 pack .68 .88 ea. 
24 pack .58 .78 ea. 

Norelco style hard plas'llc cassette cases .21 ea. 
Special offer wlth every order of 24 cassettes: 
a Pilot Razor Point pen will be Included. 

DISKETTES (BOX OF 10) 
Verba1im cerll Hed dlske:rtes 

Guaranteed I003 enor·free or your money b~ck 
5\14 Inch MD525·01 
10 pack $26.90 

I00 pack $25.90 
Add $1.50 for shipping & handling. To Order: Send check 
or money order or call (313) 426-5086 or(3 13) 482-4424 . 
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CONSTRUCTION 


Give 16 karats to all your contacts. 


A Gold-Plated 80 


George W. Martin 
Box 433 
Hatch, NM 87937 

My TRS-80 Is over two years 
old and the tarnishing of 

the contacts on the Interface 
unit has always been a problem. 
Often a program goes into a tail­
spin, or It locks up. Cleaning the 
contacts on the Interface unit 
usually clears the trouble for a 
short while. 

These solder-coated con­
tacts tarnish over a period of 
time and form a bad contact. 
The contact surfaces on the 
plugs are gold plated, so why 
not gold plate the contacts on 
the printed circuit board? 

The usual method of plating 
is to Immerse the article in a 
plating solution and pass an 
electric current from the gold 
anode, but the printed circuit 
board the size of the one in the 
interface Is a little large to get 

into a tank that is usually 
available for gold plating. 

On the market there is a 
brush-on gold or silver-plating 
device, which a number of 
jewelers have. It can be pur­
chased for approximately $80, 
or you could find a jeweler who 
has one and will do the job for 
you for a great deal less. 

Making Your Own 

The other alternative Is to 
make your own plater, and that 
can be accomplished as fol­
lows. Purchase a small artist's 
brush with a nice round body'/, 
to Y.-inches In diameter. Go to 
your local jeweler and purchase 
a small piece of pure gold about 
3/16 by 1/32 by 112 Inch. Sol­
der a connecting wire to this 
small piece of gold and bury It 
In the bristle of the brush so It Is 
completely covered. At the 
same time you purchase this 
gold, get about an ounce of 
24kt gold-plating solution. (Use 

caution, this is deadly poison. 
Wash your hands thoroughly 
after using this solution.) 

The other Items you will need 
are: a six-volt battery and two 

pieces of #18 stranded In­
sulated wire about 24 Inches 
long. Attach a wire from the 
positive terminal of the battery 
to the wire previously soldered 
to the gold. Remove the Insula­
tion from another wire at both 
ends for about a half inch and 
solder one end to the negative 
terminal of the battery; the 
other end of this wire goes to 
each contact on the printed cir­
cuit board that you are going to 
plate. 

Thoroughly clean the con­
tacts on the P.C. board until 
they are bright by using a pencil 
eraser. Now hold the wire from 
the negative terminal of the bat­
tery to the P.C. board contact 
and dip the brush In the plating 
solution. Start brushing the 
contact. You will see that it will 

gradually become plated with 
pure gold. Be careful not to let 
the anode burled in the brush 
touch the contact you are work­
ing on. The cyanide In the 
plating solution will also have 
a tendency to clean the P.C. 
board contacts as you plate, so 
If the terminals are bright and 
clean when you get through rub­
bing with the eraser, no prob­
lems should develop. 

I have found it necessary to 
remove the P.C. board from the 
interface unit in order to do this 
job properly, and you will be 
breaking the warranty if your 
unit is still under the 90-day 
period. 

The result of this is a machine 
that has its dependability In­
creased 100 percent-no more 
crashing programs when they 
have been left in the machine for 
two or three days. 

If you have trouble finding the 
24kt. gold or solution I can put 
you In touch with suppliers. • 
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D & M SOFTWARE ..- 393 CROSS REFERENCE DICTIONARY 
1510 SOUTH 97TH The larges! known cross ref.,rence manual for use wr1h lhe 

TACOMA. WASHINGTON 9844 TRS-80• Vorce Svn1hesizer No need IO spend more long hours 
~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~ learning another compuler language Wan1 your compu1er 10 say a = word' Look up 1he English spelling Right nex1 10 11 you 'll fond the 
WHEN OUR PROGRAMS phone11c spelling 1hat your synthes izer needs to say 11 correc1ly 

Included os a large l1s1 of commonly used phonetica lly spelled 
l A.lK PEOPLE LISTEN phrases and sentences ready 10 type into your program Invaluable 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~ as a time saving dev 1 ~e 
Sl 4 95SPELLING SEE (A 3 PART PROGRAM) 

The computer adm1n1s1ers a lesson consisting of 1en words When 
!he s1udent has learned lhem he os goven an oral qu1z 1n true spellingFREE: COMPUTER 
bee fashion . When the lesson has been completed student may 
advance to nexl lesson The program is structured so that an un ­CATALOG limi1ed number of lessons can be goved wnh progresovely grea1er 
degrees of d1ff1cul1y Excellen1 for any grade or age level Includes 1en 

UPON REQUEST 	 sample lessons of 1en words each The second pan of 1he program 
allows one to crea1e hos own spelling lessons on casseue for much 
needed flex ib1l1ty . A third part enables one to prac11ce crea t ing new 
words using the µhone11c spellings needed by the synthesizer Error 
trapped and bug free 

PHONE 206- 53 7'-8155 	 MOD-1 16K L-11 s19 95 

THE BOOKKEEPERS 

FOR INFO CALL (6031-447-2745 

Ann R~. our Accounts Receivable Clerk­
48K. 2 Drive & Printer..... _........ . . .. . .. _.. _. . _ .. . .. . _ . ... _S 150.00 


The Count-A variety of utilities such as weight. area and capacity conversions; 
loon amortimtion; hex code conversion, etc. 
48K disk..... ____ . _	.. .. _.. _.... _............ _. _.. _....... . . . S49.95 

All programs are for TRS.s<1™ Mcxld I or m. 

STURDIVANT & DUNN, INC . .,...,, 
BOX 277, 124 WASHINGTON ST., CONWAY, N.H. 03818 

(ffiSa> is a lr.Ilemuk d lhe Tardy °"P-1 

FOR YOUR MODEL l / 3 ( J 6 K) 
WE PROUDLY PRESE~T . . . 

The CHALLEN GEM Series 
(Economic Simulations) 

Roman Conquest 
Attack of the Yeti 
Disaster at Sealab 
Time foe the Sheriff 

$14 .95 each (casse tte ) 

A D... 

FIGHTER RUN ... A fast-paced 
arcade game with sound. 
514.95 for ma ch . 	 lang. cassette 

CHECKS OR MONEY ORDERS ACCEPTED . 
DEALER ! 'QUIRIES ARf ll' ELCOMI:". 

Mirage Software ..- 235 

Suite 306 - 70 
1430 Mass. Ave. 
C~~bridge, Mass . 	 02138 

+-Or-+ 
It's your choice: 
do it the hard way, or 


get the infonnation you need from 


THE	 B98K 
Comprehensive Guide to TRS-80* Assembly Language Routines 

Each Volume Priced At $14.95 Plus $1.50 Shipping/Handling 
,,.305VA residents add 4% tax• Foreign: send U.S. funds, add $4 ea. for overseas delivery 

"Trademark ol Tandy Corp 

VOLUME I -------------------------. VOLUME II 
The most complete book yet INSIDERS SOFTWARE CONSULTANTS, INC. Packed full of useful informa­
on the math routines of the P.O. Box 70861 Dept. SUM3 • Alexandria, VA 22307 tion on the model I input/ 
BASIC ROM. Models I & Ill. output routines . with de­

Please send THE B00K: 0 Volume I 0 Volume IIContains a wealth of detail 	 tailed listings to illustrate the 
Name_________________~about integer, single and dou­ commented source code . 

ble precision formats, advanc­ Add ress __________________ Learn to control and 
ed math, data manipulation. manipulate the keyboard ,

City 	 State __Zip ____and assembly langu"age inter­ video. printer port, and 
facing. with examples. In­ Enclosed is D check D M.O. for$ _______ cassette port. Essential for 
cludes commented listing assembly language program­Charge to my D VISA D MasterCard Bank Code ___ 
(0708H-1607H), plus a highly mers, you can write your own 

Exp. dale: ___ Card No.---------- ­detailed map of the ROM and routines or use t'he many pro­
reserved RAM . gramming examples inc luded. Signature ----------------­
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GENERAL 

Tape users, take 150 bytes out ofyour reserved RAM. 

The Freebie 


John C. Adams, Jr. 
208 Kaywood Avenue 
Tullahoma, TN 37388 

All non-disk Level II Basic 
owners, take heed: 150 

bytes of unused RAM in the re­
served portion of memory can 
be "freebie" storage locations, 
freely PEEKed and POKEd from 
Level II Basic programs. These 
memory locations are only used 
by the Disk Operating System 
and Disk Basic for the real time 
clock, Debug, interrupt process­
ing, and jump vector commands. 
If you own a Level II Basic 
TRS-80 running cassette tape 
for program storage, we have 
good news for you. 

Background 

The free RAM is at memory 
locations 403EH-407FH (a total 
of 66 bytes) and 4152H-41A5H 

(a total of 84 bytes), a combined 
total of 150 available bytes of 
storage. Level II Basic assumes 
that locations 403EH-407FH 
store Disk Operating System In­
formation concerning the real 
time clock, interrupt processing, 
and Debug while locations 
4152H-41A5H contain a total of 
28 command Oump) vectors for 
Disk Basic. In a disk-based sys­
tem these command vectors are 
filled with Jumps to Disk Basic, 
but in a diskless system the lo­
cat ions are filled with jumps to 
012DH, causing L3 ERROR on 
the video screen. The Reset but· 
ton at the left rear of the 
keyboard has no effect on Infor­
mation stored in these loca· 
lions. 

When a major wipe-out re­
su Its in the Memory Size? 
prompt all information in loca· 
lions 403EH-405CH and 4152H­

41 A5H will be lost upon press­
ing the Enter key. However, any 
information stored in locations 
405DH-407FH is preserved; 
these 35 bytes are permanently 
protected! 

Examples 

Program Listing 1 shows a 
Level II Basic program POKEing 
the zao machine language rou­
tine Simple Debounce (Septem· 
ber 1980, 80 Microcomputing, 
Page 13) into permanently pro· 
tected memory locations4061H­

"If you own a Level II Basic 
TRS-80 running cassette tape 
for program storage, we have 

good news for you." 

407FH. The System command 
(see line 50) activates the pro­
gram starting at location 4061 H; 
the program patches its starting 
address (406AH) into memory 
location 4016H and jumps to 
Level II Basic ready. Press Reset 
or enter System followed by JO to 
destroy the program; then PEEK 
memory locations4061H-407FH. 
The program is permanently 
protected. However, the pro· 
gram starting address (406AHJ 
must be repatched into memory 
locations 4016H-4017H as 
these locations are reset to 
03E3H during system initializa· 

10 CLS : DEFINT I-M 1 PRINT "LOADING SIMPLE DEBOUNCE (80-MICROCO 
MPUTING, SEPT. 1980, P. 13)" : PRINT "INTO RESERVED RAM AT MEMOR 
Y LOCATIONS 4061H - 407FH" 
20 FOR ML = 16481 TO 16511 : READ I : POKE ML,I : K = K + I : NE 
XT ML 
30 DATA 33,106,64,34 1 22,64,195,114,0,17,128,56,33,53,64,203,3,24 
8,44,26,174,40,248,6,5,205,96,0,195,227,3 
40 PRINT : IF K <> 2706 THEN PRINT "ERROR IN READING SIMPLE DEBO 
UNCE INPUT DATA =~> B U G" : STOP ELSE PRINT "SIMPLE DEBOUNCE 
LOADED ==> ENTER / AFTER *? TO ACTIVATE" 
50 POKE 16607,97 : POKE 16608,64 : SYSTEM 

Program Listing 1. 
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lion. Simply reenter line 50 using 
the Command mode, i.e.: 

POKE 16607,97:POKE 16608, 
64:SYSTEM 

and enter I after •7 to re-act ivate 
the program. 

Freebie memory in conjunction 
with machine language program· 
ming Is illustrated in Program 
Listing 2. Here the KBEEPFIX 
zao machine language program 
(February 1980, 80 Micro · 



lllHBI *****************************••························ 
Billi! * R E S E R V E D R A H K B E E P F I X * 
991211 ******************************************************* 
lllH311 * REFERENCE: "KBEEPFIX" BY DENNIS KITSZ * 
111149 * 811-MICROCOHPUTING, FEBRUARY 19811, * 
98158 * PAGES 14 THROUGH 15, WITH * 
11111611 I * CORRECTION IN 811-MICROCOHPUTING, * 
911179 1 * APRIL 1980, PAGE 9. * 
11111811 1 ******************************************************* 
ll8191l 1 

computing, pages 14 and 15, 
and April 1980, 80 Microcom­
puting, page 9) is assembled in­
to memory locations 4152H­
41A3H and 403EH-405FH. The 
jump command beginning at 
memory location 41A1H jumps 
to 403EH and patches the two 
portions of memory together. 

4152 00200 ORG 41528 Store machine language utili­
41S2 21SB41 
41SS 221648 
41S8 C372111l 

00210 
1102211 
110230 

KBEEPF LO 
LO 
JP 

HL,415BH 
(40168) ,BL 
00728 

ty rout ines in these 150 free 
bytes, and save reserved memo­

41SB 2136411 11112411 LD BL,4036H ry for other uses. 
41SE 919138 1111250 LD BC,38UH 
4161 
4163 

16119 
llA 

00260 
00270 JUHPl 

LD 
LD 

D,0118 
A, (BC) Homework 

4164 
416S 

SF 
A3 

0112811 
11112911 

LO 
AND 

E,A 
E 

Convert the machine language 
version of KBEEPFIX given in 

4166 
4168 
4169 

2111A 
77 
14 

11113011 
011310 
00320 JUHP2 

JR 
LD 
INC 

NZ,JUMP4 
(BL) ,A 
D 

Program Listing 2 to a Level II 
Basic program which POKEs 

416A 2C 00330 INC L the KBEEPFIX routine into pro­
4168 CBIH 
4160 79 

00340 
0113S0 

RLC 
LD 

c 
A,C tected memory locations 16722­

416E 06 80 0113611 SUB 80H 16803 and 16446-16479. (See 
4170 
4172 

20Fl 
00 

003711 
11113811 

JR 
NOP 

NZ,JUMPl Page 15 of 80 Microcomputing , 

4173 0607 003911 LD B,07 H February 1980), for an example. 

4175 20 00400 JUMP3 DEC L Note that 16722 = 4152H , 
4176 86 110410 ADD A, (HL) 16803=41A3H, 16446=403EH, 
4177 
4179 

10FC 
FE00 

004211 
11114311 

OJNZ 
CP 

JUMP3 
llllH 

and 16479 = 405FH. Brush up on 

4178 3E00 00440 LO A,00H your hexadecimal to decimal 
4170 
417E 
4181 

C0 
321A40 
C9 

004511 
011460 
0114711 

RET 
LO 
RET 

NZ 
( 41llAH) ,A 

conversions or use Appendix G 
of the Level II Basic Reference 

4182 A6 00480 JUMP 4 AND (H L) Manual, Second Edition.• 
4183 2810 004911 JR Z,JUMP5 

41 BS 3AlA40 110500 LD A1 (401AH) 
4188 3C 005111 INC A 
4189 321A40 00520 LO (401AH) , A 
418C 
418E 
4190 

FEFF 
2009 
30 

0053 0 
110540 
00550 

CP 
JR 
DEC 

llFFH 
NZ,JUMP2 
A ..ZIP UP YOUR 

4191 
4194 
4195 
4196 

321A40 
7B 
73 
cs 

005611 
00570 
00 580 
00590 

JUMPS 

LO 
LO 
LO 
PUSH 

(401AH) ,A 
A,E 
(HL) ,E 
BC 

....... 
..~ MODEL I 

4197 010002 
419A C06000 
4190 Cl 

00600 
00610 
00620 

LO 
CALL 
POP 

BC,0201lH 
0060H 
BC 

\ .....~ 
SPEED-UP UNIT - an easy to install electronic device thal enables programs 
to run 2 to 3 limes laster. It's the fastest and finest quality speed-up unit 

419E llA 006311 LD A, (BC) on Iha market. 
419F 
41A0 
41Al 

A3 
CB 
C33E40 

0116411 
11116511 
00660 

AND 
RET 
JP 

E 
z 
CONT 

• guaranteed to double processing speed ­ no additional 
purchases required. 

0116711 • programs will run up to 3 times laster (5.3 mhz) by adding 
403E 0116811 ORG 403EH a Z808 microprocessor and delay line - not supplied . 
403E CS 006911 CONT PUSH BC • returns automatically to normal speed during disk and 
403F ES 00700 PUSH HL cassette operation - no sohware patches required . 
411411 
41141 
4043 

FS 
0640 
3A3D40 

007111 
007211 
1111730 

PUSH 
LO 
LD 

AF 
B,40 H 
A,(403DH) 

• keyboard power-on tight changes color to indicate operating 
speed . 

4046 E6FD 11117411 AND 0FDH $45 .00 
4048 67 0117 50 LO H,A 
4049 F602 011760 OR 0t:P. VIDEO I. Reverses the video display to provide black ch3racters and 
404B 
404C 
404D 

6F 
7D 
D3FF 

0117711 
007 811 
110790 

JUMP6 
LD 
LO 
OUT 

J, ,A 
l\,L 
( 01'f'H) ,A 

graphics on an all white screen for a much easier to read presentation . 
Sottware controlled . Cures pulling and distortion problems commonly ex­
perienced with TRS-80 monitors. For use with TRS-80 monitors only. 

404F 7C 00800 LO A,H Assembled . 
40 S0 D3FF 
40S2 cs 

00810 
00820 

OUT 
PUSH 

(0FFH) ,A 
BC 

$24.00 
4053 
4055 

0640 
10FE 

00830 
00840 JUM?7 

LO 
DJNZ 

B,40H 
Jl.JMP7 " SATISFACTION GUARANTEED " 

40 57 
40 S8 
405A 

Cl 
10F2 
Fl 

0085 0 
00860 
00870 

POP 
DJNZ 
POP 

PC 
JUMP6 
AF 

Add S2.00 postage & handling 
-Foreign orders add 15% . 

- California residents add 6% sales tax 

405B 
405C 
41J5D 

E.l 
Cl 
C3FB03 

00880 
00890 
0090 0 

POP 
POP 
JP 

HL 
BC 
03FBH ARCHBOLD ELECTRONICS 

4152 00910 END 

Program Listing 2. 

KBEEPF 10708 Segovia Way Rancho Cordova , CA 95670 
(916) 635-5408• Dealer inquiries invited 
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GENERAL 


One user analyzes ifApparat's latest evolution is worth the money. 


NEWDOS/80 


Ken Jackman 
West Chester State College 
West Chester, PA 19380 

NEWDOS/80 retains all of the 
functions of NEWDOS +, 

so users who have become ac· 
customed to the latter can cer· 
tainly use the new system. 
Some of the programs have 
been revised, and several new 
programs or functions have 
been added. However, the major 
changes lie in new sophist i· 
cated file formats and methods. 
One other aspect of the program 
appears to be for the sophisti­
cated programmer: the price! 
One hundred and fifty dollars 
does require some justification. 

Briefly, for those not familiar 
with NEWDOS or NEWDOS +, 
these systems cleaned up a lot 
of the bugs in Tandy's DOS. In 
add ition, they provided utility 
programs that worked ! You 
could junk Radio Shack's Tape­
Disk, because LMOFFSET did 

the same job, but did It right! A 
directory check program was 

included which could warn the 
unwary TRSDOS user of im­
pending crashes due to direc­
tory overwrites-the first really 
good preventive diagnostic 
routine I've seen. A disassem· 
bier and editor/assembler were 
included for the Assembly Ian· 
guage programmer, and for the 
Level I user, two programs per­
mitted the use of Level I terms 
in Disk Basic, and storage on 
the disk. Superzap, the Basic 
language disk editor was really 
the first disk editor. Finally, 
Basic was enhanced with its 
own ren umbering utility and a 
utility to list references to line 
numbers and to variables used 
in the program. 

DOS Commands 

NEWDOS/80 includes all of 
the functions of NEWDOS and 
NEWDOS + though some of 
them have been changed some­
what. Let me list the additional 
functions In the DOS: 

• Break permits enabling or 
disabling the Break key from 
the keyboard . 
• Chain , like Randy Cook 's 
VTOS command , permits 
building a file of commands 
which can be executed by call­
ing the file from DOS. 
• HIMEM sets memory size 
from DOS. 
e MDBORT, MDCOPY, MORET 
are commands which can be ex­
ecuted from Minidos. 
MDBORT returns the user from 
Minidos to DOS. 
MDCOPY permits a restricted 
file copy function . 
MORET returns the user from 
minidos to the main program. 
Program execution picks up 
where it left off . 
• PDRIVE lets the user specify 
the characteristics of each disk 
drive. This command permits 
the programmer to mix 50 and 
77 track drives and to mix five· 
inch disks with eight-inch 
disks. It even permits the use of 
the OMIKRON interface with 
eight-inch drives. Plans to pro­

vide for utilizing the LOBO in· 
terface have evidently been 
dropped. Although provision is 
made for several different drive 
types, only a few have actually 
been implemented. Space is re· 
served for the additional 
entries. 
•System doesn't load machine 
language tapes! It does a mini 
SYSGEN, similar to those done 
on much larger systems. Pass· 
words may be enabled or disa­
bled; the system can be set to run 
only; and the screen-print option 
Debug, and entry to the Mini­
dos can be enabled or disabled. 
This function can tell DOS if 
lowercase mods have been in· 
stalled, enable or disable the 
Clear key, and perform a host of 
other useful but not so mind­
boggling functions. 
•Purge, as in VTOS, permits a 
review of the entire disk con­
tents, file by file, during which 
any of the files may be killed. 

Enhanced Commands 

How about enhancements to 
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existing commands? Many of 
the commands which were im­
proved from TRSDOS get addi­
tional improvement in NEW­
DOS/80. 

Careful use of the System 
command can enable or dis­
able many of the following 
commands. 

Mlnldos 

First , we should look at the 
Mlnldos. It can be called by 
pressing 0 , F and G simultane­
ously. In Mlnldos you can ex­
ecute all of the DOS commands 
except Append, Chain, Copy, 
Format , and the commands, 
System and POrive. Only DOS 
commands can be executed. 
For instance, you cannot load a 
new program from Minidos. 

Min ldos has the advantage 
of permitt ing the operator to ex­
ecute most DOS commands in 
the middle of a program, and 
then return to the program in 
progress. In other words, vari­
ables, string space, and so forth 
are not cleared when a program 
Is Interrupted. Mlnidos lets the 
operator decide whether to 
return to DOS (MDBORT) or to 
resume execution of the pro· 
gram (MORET). 

The Copy command was fair­
ly complex in NEWOOS +. It 
permitted copying files from 
alien systems like TRSOOS. 
The more elaborate Copy com­
mands In NEWOOS/80 permit 
copying by file, us ing the entire 
memory as a copy buffer, speci­
fying the number of tracks to be 
used, and bypassing the For­
mat function. It also offers 
several other options which are 
useful in recovering lost files. 

Format has some of the 
same options as Copy. One can 
still specify the number of 
tracks, whet her to overwrite old 
data, and which dates, names, 
and passwords to use. Since no 
file copying is done, the param­
eters control/Ing file copying do 
not make sense in the Format 
command. 

Debug can be started In the 
usual ways. It can also be 
started by pressing the numbers 
-1, 2, and 3 simultaneously. 

Ust now permits line num­
bers to be specified. This has 
always been available In Basic, 
but now It Is available In the 

DOS command as well. 
Enhancements to Basic are a 

bit more nebulous. The file de· 
velopment system receives 
special treatment in an ap­
pendix In the NEWOOS/80 
manual. An operator can no 
longer delete a line by simply 
typing the line number followed 
by a carriage return. Delet ion of 
a line requires the use of the 
Delete command . (Delete, Edit , 
List , and Auto can still be ini­
tiated using only the first letter.) 
Scrolling commands appear to 
be unchanged from NEWDOS + . 
Period, down-arrow, up-arrow, 
semicolon, slash and comma 
still serve scrolling/editing func­
tions. The Delete commands 
have been Increased. In addition 
to the ability to delete a line, It is 
possible to move a line to a new 
location (DI) or to make a copy of 
the line at a new location (DU). 

Of course, renumbering and 
referencing capabili ties are re­
tained. REF can be used to list 
all references to a given 
number or var iable. The listing 
can be shown on the video or 
listed on a line printer. The 
renumbering function permits 
renumbering lines of Bas ic 
within the program and chang· 
Ing the start ing line number 
and the Increment for line 
numbers. Carefu l use of this 
capability permits moving 
blocks of program from one 
place to another. 

CMD Command 

The CMD command has been 
modified. NEWDOS has always 
perm itted the execution of DOS 
commands through the CMD 
command. In NEWDOS/80, the 
return is to Basic after a CMD 
call unless the call was one of 
the one-letter calls in TRSDOS, 
or 'S = --- ' or 'F =---' Is 
specified. In the case of the 'S' 
command, return is to DOS. The 
'F' command can clear the In­
dices of For...Next loops, either 
selectively or all at once. 
Returns from GOSUBs can also 
be cleared. This variation on 
the CMD command is clearly 
one for advanced program­
mers, enabling them to get out 
of loops and complex portions 
of the program without leaving 
confusing Nexis or Returns on 
the stacks. 

A Sophisticated System 

How does the operating 
system look so far? The com­
puter novice (someone who can 
use TRSDOS) could use the 
system. Some of the enhance­
ments probably would not get 
used. There are enough "bells 
and whistles" in the system 
that even an advanced pro­
grammer will not use all of 
them regularly . Some of the 
commands look like they are 
Imitat ions of VTOS. The Chain 
command is a good example of 
an aspect of VTOS that is worth 
imitating. Other desirable as­
pects are missing. The ability to 
redirect output from one device 
to another, or to a file would be 
handy . Autorepeat on the 
keyboa rd shouldn 't be too hard 
to Implement either. I suppose 
that a creative systems pro­
grammer (or some hobby buff 
with time on his hands) could 
use Superzap to Install facilities 
for these funct ions. Maybe Ap­
parat will provide zaps for them. 
At any rate, they are desirable 
functions not included in this 
DOS. 

The Sysgen functions (Sys­
tem and PDrive) are a major 
step toward a truly sophisti· 
cated operating system. The 
absence of a sophisticated 
operating system is one of the 
reasons why the home micros 
are st il l regarded as Imprac­
tical toys by many computer 
professionals. In short , at this 
point, the DOS is a major Im­
provement on the older sys­
tems, but there is still room for 
growth. 

Utllltles 

Any major DOS provides a 
set of utilities for manipulating 
files, cleaning them up, testing 
the system, etc. What does 
NEWDOS/80 have? 

NEWDOS + and NEWDOS/ 
80 both have the DirCheck pro­
gram that I mentioned earlier. 
DlrCheck analyzes problems in 
locked out granules, granules 
which are allocated to more 
than one tile, errors in file entry 
tables and GAT tables. Dir-
Check should be run after any 
and every intensive use of a 
disk. If there are reasons to 
suspect a disk has been zapped 
magnetically or electrically, the 

diagnostic should be run. This 
program does not repair the 
damage-it simply lets you 
know where it is! 

The new version of SUPERZAP 
has more commands, and is writ· 
ten In machine language so it 
runs faster. It can read or write 
to any unprotected sector of 
the disk. Any program with that 
kind of power Is also potentially 
dangerous, so the novice should 
practice with disks he can af­
ford to clobber before under­
taking major modifications. 

Other utilities present In both 
versions, as indicated before, 
are LMOFFSET to permit load­
ing of machine language tapes 
to disk; the debugger, of course: 
the disassembler which per­
mits disassembly of either 
main memory or a file on disk; 
and the Editor/Assembler. It is 
worth noting that older ver­
sions of NEWDOS required the 
user to have a copy of TRSDOS 
and Radio Shack's Editor/ 
Assembler package. This is no 
longer the case for the DOS but 
remains the case for the Editor/ 
Assembler. 

Other utilities on both sys­
tems permit running Level I pro­
grams and loading or saving 
them on disk. Level I data files 
are not accessible from these 
programs. 

Extras 

In addition to the utilities and 
Illes on NEWDOS +, NEWDOSI 
80 has a couple of extras. 
ASPOOL, according to Apparat, 
was added at the last minute 
" as a free program to NEWDOS/ 
80 owners." The program was 
written by H. S. Gentry, ac­
cording to Apparat, but no refer­
ences are given to where (or if) It 
was published. This spooler Is 
not a very elegant system, but It 
does work. It will let the key­
board take precedence over the 
printer in user-defined inter­
vals, provided the keyboard is 
active. That is, if the keyboard 
Is inactive for a user defined 
period of time, the spooler will 
print a line. As long as the 
keyboard Is not active, the 
spooler will continue printing. 
As nearly as I can tell, the main 
program does not run while the 
spooler is printing. Rather, the 
spooler " times out " after each 
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• RS204 

Attache style cases for carrying and protecting a complete computer set-up. 
Constructed of the highest quality luggage material with saddle stitching. Will 
accommodate equipment in a fully operational configuration along with 
manuals, working papers and disks. Never a need to remove equipment 
from case. Simply remove lid, connect power and operate. Lid can be 
replaced and locked for security and protection without disconnecting 
cables. Fully tested. 

• RS201 TRS-80 Model I, Expansion Unit & Drives .. $109 
• RS202 TRS-80 Monitor or TV set . . . . . . . . . . . . . . . . . 84 
• RS204 TRS-80 Model Ill . .. . . . . . . . . . . . . . . . . . . . . . . 129 
• RS205 Radio Shack Color Computer . . . . . . . . . . . . . 89 
• P401 Paper Tiger 440/445/460 . . . . . . . . . . . . . . . . . . 99 
• P402 Line Printer II/IV . . . . . . . . . . . . . . . . . . . . . . . . . 89 
• P403 Epson MX70 or MX80 . . . . . . . . . . . . . . . . . . . . 89 
• P404 Epson MX100 . . . .. . .. . . . .. .. . . . . . . . . . . . . . 99 
• CC90 Matching Attache Case . . . . . . . .. . . .. .. .. . . 75 

computer case company ,, 199 •~ 
5650 INDIAN MOUND CT. COLUMBUS. OHIO 43213 (61 4) 868·9464 ~ 

9WX7H Dot Matrix 
5WX7H Dot Matrix 

TWO complete character sets on board : 
96 character ASCII PLUS choice of 
128 character APL , TRS-80/ H-19 Graphics or 

Scientific . (Customer defined : add $50/set) . 


Most printers convertible: specify logic board # 


SYDNEY SEZ: 

Shop comparattve1rr 


,,..368DSE Digital Systems Engineering 

12503 King's Lake Drive, Reston YA 22091 (703) 620-299• 

AlSO AYAILABlf: New Centronics and Integral Data Systems printers at 
15·20% lll:ml list; also. used printers ot several makes. call for information! 
Mastercard/VISA, Check, MO, PO All producls waranteeo 90 oays 
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keyboard input, and during the 
lime-out, the main program can 
run. 

If the keyboard Is continually 
active, the spooler is effectively 
locked out and does not print. If 
the spooler uses the Interrupt 
(an option), it operates when­
ever the keyboard is not active, 
i.e. between key strokes. It It 
starts to print, key entry must 
wait until the end of the line. 
The spooler does permit a 
number of options, including 
serial or parallel printers, a way 
to inject an interrupt routine for 
the spooler, and a circular buf ­
fer. I used it in writing this arti· 
cle, but that certainly does not 
constitute a thorough test . 
Perhaps it works better than it 
appears. 

The other new utility program 
Is the lowercase conversion 
program. Written by Tom Price, 
this is another program without 
references. It is a machine· 
code program that relocates 
Itself into high memory, and 
permits shift 0 to set or reset 
lowercase. It provides the soft· 
ware to accommodate lower­
case hardware mods. 

Other programs included are 
tutorial In nature. SAMPLE01 Is 
a mixed tutorial/program on the 
new filetypes. It Is designed to 
be listed as well as run . The 
REM statements provide an ex­
planation of what Is going on 
while the program Is running . It 
Is designed to be listed on a line 
printer, though I suppose the 
screen would work In a pinch. It 
Is a novel approach, but it 
didn't work all that well for me. 

The second program In this 
set Is set up the same way, ex­
cept that the program Is run 
after you have studied the REM 
statements. Chaintst explains 
the chaining command and 
demonstrates its capabilities. 
The demo is impressive, though 
the explanation in the REM 
statements Is not all that clear. 
The technique is slightly more 
complex than that used in 
VTOS. This version can specify 
section IDs and execution for 
only one section of the chain 
file. It Is possible for one chain 
file to call another, or for one 
section of the file to call 
another section, so that very 
complex chaining sequences 
are possible. 

Fiie Types 

What are these new file types 
that threaten to revolutionl2.e 
mlcrocomputing? A.pparat has 
added five new file types! The 
old sequential and random files 
still work, so NEWDOS!BO can 
use seven different file types! 
All of these new file types have 
variable record lengths. There 
are basically two new types; 
marked-item files with three 
subtypes, and fixed-Item files 
with two subtypes. The major 
difference between them Is that 
the marked-item files use the 
first bytes of each item to 
describe it while fixed-Item 
files have no such marker. Also, 
marked-Item files of variable 
record lengths use the first byte 
of the record to mark the start 
of the record. 

All of the marked-file types 
enable you to keep track of 
where you are in the file and in 
the record. This is done by re­
quiring extra variables in the 
OPEN, PUT or GET statements. 
Unfortunately, they have had to 
use the same symbols used for 
definition of variable types(!,#, 
$,and%). This adds something 
to the confusion. However, us­
ing the LOC command, it is 
possible to determine exactly 
where you are within a file. Use 
of the tile locatlon symbols in 
PUT or GET statements permit 
reprocessing the same record 
or same byte within a record, as 
well as moving to another 
record (or another byte) at will. 
Building an Index file using the 
file location capabi Ii ties pro­
vides for true "indexed sequen ­
tial" access, as well as other In­
dexed file methods. 

The fixed-item type files are 
probably the easiest to de· 
scribe, although the manual 
describes them as the hardest 
to use. One type is apparently 
the same as the random files in 
TRSDOS. It has a fixed record 
length, defined in the OPEN 
statement, and division into 
subrecords is essentially the 
programmer 's problem. The 
other has no record segmenta­
tion and is treated as a string of 
Items. Again, the programmer 
must keep track of subdivisions 
or item lengths. 

In addition to the documen­



talion in the manual proper, 
Apparat has included a large 
appendix to the manual that 
provides an expanded Illustra­
tion of the file types and how 
the'I \NOi !i appendix is 
probably the clearest part of 
the manual as far as Ille 
manipulation is concerned. Ap­
parat says it was written by one 
of their Denver customers, but 
the author's name Is not men­
tioned. Whoever it was certain· 
ly deserves credit. The appen­
dix requires building some files 
and examining them with 
Superzap. It would be easier to 
follow had they included the 
output from Superzap in the 
appendix. Altogether, the man­
ual, the appendix , and the 
SAMPLE01 program provide a 
reasonable introduction to the 
file types, but I wish they had in­
cluded a brief discussion of the 
purposes for which each type 
could be used. 

Documentation 

Apparat assumes tllat you 
have the TRSDOS manual and 
other appropriate documenta­
tion (i.e., the Editor/Assembler 
manual and software). The 
style of writing is not quite so 

terse as it was in the NEW­
DOS + manual, although it still 
assumes considerable sophis­
tication on the part of the user. 
It definitely is not on the same 
level as the Level I manual! The 
Introductory section describes 
the process of duplicating the 
disk, but warns against trying 
to use the system before study­
ing the manuaL II ls advice that 
should be taken seriously! The 
values used in the SYSTEM and 
PDRIVE commands can set up 
ways to overwrite the system 
disk! 

The section on the DOS com­
mands includes all of the 
library commands, rather than 
just the new or modified com­
mands, as was the case In the 
old manual. Most of the manual 
Is what you would expect it to 
be: discussion of special 
features, enhancements, and 
minimum system configura­
tion. They have included a 
glossary and a section on how 
to apply patches (zaps) to files 
on the disk. A significant part of 
setting up and running involves 

application of the patches, 
which are listed and explained. 
They Include patches to some 
non-NEWDOS files, such as 
Scripslt and APU80, for those 
users who have them. Most of 

the patches on my disk had 
already been installed before I 
got ii, but you still have to 
check It the first time. The 
patching process takes about 
half an hour the first time you 

doit. 

Basic 

NEWDOS/80 Is a program­
mer's DOS, as opposed to a 
simple file-handler like Tandy's 
DOS. For the Basic program­
mer, the REF function and re­
numbering capabilities are 

nearly indispensable. The abil ­
ity to shuffle lines about or 
to duplicate them (DI and DU 
commands) Is a significant Im­
provement In the programmer's 
toolkit. These functions are, I 

think, the most obvious ly 
useful functions to a Basic 
programmer. There are other, 
less obvious, functions that are 
also extremely valuable. For in­
stance, I can best analyze a 
program when I can get my 
hands on II . The JKL function 
lists the video screen so I 
can get at it. If I'm in the pro­
cess of debugging a program, 
and I need to know whether my 
Illes In the program match the 
files on the disk, I press DFG to 
get into MINIDOS, and list the 
Directory. If the files don 't 
match , I can Rename the one in 
the Directory (not a good prac­
tice if you've already opened 
the file in your Basic program). 
MORET will return me to the 
point at which I left off debug­
ging. The more I use the sys­
tem , the more I appreciate the 
MINI DOS. 

Another benefit Is the CMD 
" F = ---" command. Consider 
the following program seg­
ment: 

100 GOSUB 500 

500 FOR I = 1 100 

550 IF I = 50 GO TO 600 

560 NEXT I 

570 RETURN 


600 'PROGRAM RESUMES HERE 

This demonstrates the CMD 

"F = ---" function. When the 
program resumes at 600, the 
first NEXT I statement encoun­
tered should send It back to line 
500. If not, some error message 
will be given because there is 
still the equivalent of 50 l 's on 
the Basic index stack. CMD 
" F =POPS" cleans up the In­
dex stack. The next RETURN 
statement will send the pro­
gram back to 100 (or if there Is 
another GOSUB, ii will treat 
them as nested subroutines). 
CMD " F =POPA" clears both 
the index stack and the sub­
routine stack. 

While CMD "F=---" should 
not be necessary in a well writ ­
ten program, It can be very 
useful during the debugging 
phase of program develop­
ment. Attaching the name of 
the Indexing variable clears the 
Index for that variable only, so 
that In debugging nested loops, 
you can selectively clear Index 
stacks. 

The new file types are an ob­
vious change from the usual 
Basic file system. They appear 
to be most useful in business 
applications such as data base 
management. They certainly 
make understanding the file 
easier when using Superzap. 
MU Illes are especially useful 
during program development, 
because the pointers tell you 
the type of data (character, in­
teger, single or double preci­
sion) and the length of the data. 
It does take some gelling used 
to, but It 's worth It. 

Assembly 
Language Programming 

NEWDOS/80 includes a mod­
ified version of Tandy's Editor/ 
Assembler . Only Apparat ' s 
modifications are documented, 
but an assembly language pro­
grammer will find all he needs 
In NEWDOS/80. In addition to 
the Editor/Assembler. there is 
the debugger, LMOFFSET for 
relocating code, and the dis­
assembler . Superzap is, of 
course, the valuable disk editor 
for both the assembly and 
Basic languages. Further, most 
of the DOS entry points are in ­
cluded in a separate section of 
the manual , so that for lune-
lions li ke reading and writing to 

the disk, the programmer has a 
guide to tollow. Overall , every­
thing required for intelligent 
programming in assembly lan­
guage is present on the disk. 

Conclusion 

What are the pros and cons 
of the system? Is it really tor the 
more sophisticated user? Who 
can use it and for what? First , 
the system Is a major Improve­
ment on existing operating 
systems. It is a big step closer 
to a "real" operating system. It 
can be used by anyone who 
uses Radio Shack's TRSDOS, 
but II is probably too expensive 
to justify use In a "load and go" 
situation, where the user buys 
programs, loads and runs 
them. Anyone who does their 
own programming, particularly 
where they are writing pro· 
grams for manipulating files, 
will find this DOS useful. The 
" serious" hobbyist who Is In­
terested in increasing his 
knowledge and mastery of 
computer science will find this 
system useful. There is still 
room for improvement . It Is not 
a full fledged DOS-yet! For 
the sophisticated user, there 
are some desirable commands 
not implemented. The Interrupt 
handling still leaves a great 
deal to be desired, and certain 
file handling techniques have 
yet to be Implemented. (I'm not 
saying what they are! Look at 
the OS for a DEC or other large 
minicomputer system to find 
them!) 

The small business user 
could use this system to great 
advantage. I think it will greatly 
reduce run-time for programs 
that do a lot of file accessing. It 
does require some reprogram­
ming to implement the new file 
types. 

Is it worth the cost? If you 
feel that your investment in 
your computer, interlace and 
disk drive has been worthwhile, 
then the price of NEWDOS/80 is 
reasonable because of the ad­
ditional capabilities It offers. 
The only user to whom I would 
not recommend this system is 
one who uses the computer 
only for game playing. He 

should spend his bucks on 
Scott Adams' next creation! • 

80 Microcomputing, December 1981 • 309 



APPLICATION 

On the whole, this author would rather be in Brattleboro. 

City Accessibility Calculator 


James M. Todd 
RD3 Box 79 
Brattleboro, VT 05301 

I'm tired of meeting people in 

Burlington! 

I'm a member of a number of 


Vermont organizations that OP· 

erate on a state level. Each 

group is continually debating 

the choice of a meeting place. 

The argument usually revolves 


around the distance each mem­

ber has to travel. 


Burlington, located in the 
north of Vermont, is the most 
populous city in the state. And, 

because there are so many of 
them, the Burlington crowd usu­
ally wins these arguments. 

Unfortunately, I live 150 miles 
from Burlington and have to 
drive six hours there and back. 

Since I live so far from Bur­
lington, I wrote a program to 
determine which city is the most 
accessible in any given area for 
any given group. 

A 	Business Program Too 

Not just for meet ing places, 

the program can help you to lo­
cate a business. Suppose your 

business involves transporting 
people or things, or selling 
things in a number of cities in 
one general area. Where's the 
optimal place for you to live? 

In my City Accessiblllty pro­

gram, simply punch In the dis· 
tances and the data for each 
city. The program then calcu ­
lates the distance from one city 
to every other. By entering the 
number of customers in each 
city, the program adjusts the fig· 
ures in terms of total travel or 
"stops" and displays the results 

or prints them out. 
it's simple to choose the city 

that involves the least travel for 

you. 

You can express this distance 
as any convenient unit-such 
as miles or kilometers-but for 
many people it could also be ex­
pressed as time. 

(Th is might be important if, 
for instance, some persons have 
to drive 50 miles over dirt roads 
whereas another group drives 60 
miles on the interstate highway. 
For similar reasons, you may 
want to express the distances in 
dollar costs.) 

Typing the original distance 
data is tedious, but the city data 
is limited and does not take long 
to enter. For this reason, the pro­
gram allows you to save and cor­

reel the distance data but not 

the city data. 

The results are normally dis· 
played for thirteen cities at a 
time (all the screen wi ll ho ld), 
but the program displays a sum­
mary of the results to facilitate 
comparisons. If you own a line 
printer, you can print the com­
plete results. 

The Program Works 

To make the program easier 
to understand, consider a set of 
four cities, A, B, C and D as in 
Fig. 1. 

In Fig. 1, the distances to city 
A are labeled w, u and z. Similar­
ly, for city B, the distances are 
those labeled w, v and x. The 
program performs this addition 
for all the cities on the list. 

In order to allow for different 
numbers of persons from each 
city, each distance is multiplied 
by the number of persons travel­
ing from that city. Thus, if we 

have four persons from city B, 
two from city C and five from 
city D, the modified distance for 
city A are as follows: 

(W • 4/+(U '2)+(Z • 5) 

Though the program runs in 
Level 11, originally I wrote it in 
Level I Basic without the city 
names, using numbers to desig­
nate them. I stored the dis­
tances and city numbers in one 
one-dimensional array, all that 
Level I allows. 

Fig. 1. Cities Example 

The program stores the num­
ber of the first city in the first 
digit (the tens) of the array label 
and the second city in the sec­
ond digit (the ones). The pro­
gram stores the actual distance 

data in the labeled segment of 
the array. 

I arbitrarily limited the num­
ber of cities to 50, so the pro­
gram could hand le the dis· 

tances between all the state 
capitals. The program uses the 
arrays labeled (1000) and up to 
store the city data. 

Punch Lines 

I worked all of th is out and now 
can't entirely understand it my­

self-but it works, so I kept It. 
The punch line Is that the pro­

gram hasn't helped me travel 
less, because, if more than five 
or six people from Burlington at­
tend the meeting the travel 
totals are less if the meeting is 
held there. My own invention 
may have defeated me, but 
haven't told the other members 

yet! • 
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Program Listing 4 

ltl CLEAR 11181 DJllA(2U8): DIMK$(51) 

111 REN ••• CITY ACCESSIBILITY PROGRAM 

121 REM (C) COPYRIG:!T DEC 1988 


~ It . TOl>D , RDJ , BOX 79 
BRATTLEBORO, VT 8 53 81 

131 CLS1 PRINTTllJl(7) •• • • C I T Y 11 C C E S S I B I L I T 
y ••• 

" 1Tllll(ll) " (C)l98I, Jl\MES M. TODD , BRATTLEBOl!O, VERMONT" 
141 PRINT1PRINT"USE ANY DISTANCE OR TIME UNITS YOO WISH - XILOME 
TERS, HOURS , • 
158 PRINT"MILES OR PACES - JUST BE CONSISTENT l (llLL DISTANCES 
ONE-WAY) • 
159 REM • • • INITIALIZATION - FOR SPEED 
I61 FOR J•l TO 2811: ll(J) • I: NEXTJ: A•I: B•ti: C•8: D•8: E•I: F•8 :G•I: 
8•8:1•1 
171 PRINT: PRINT"ENTER THE NUMBER OF THE OPERATION YOU WISH TO PE 
R.P'ORM :-• 
119 R!>I • •• MENU 
181 Q$• " SCR " :PRINT"l) NEW AJIE,\/DISTANCE INPUT 2) DIST. CORRN. 
3) CITY DATA INPUT 
4) SHOW RESULTS 5) SUlllL'oKll' 6) PRINTOUT 7) SllVE DIST. DATA"; 
191 INPUTJ: IF (J <l)+(J >7) THEN 191 
211 ON J GOTO 211 , 598 ,391 ,HI ,988 ,990 ,728 
211 INPUT "INPUT VIA l) KEYBOARD 2) DISK " 1J: IF (J<l)+(J>l) THE 
N 211 
221 ON J GOTO 238 , 831 
229 RllM ••• INPUT NEW AJIE.\/DISTANCE DllTA 
231 CLS: INPUT" ENTER TITLE (8 CHARACTERS llMillUll) "111$1 IF AS• "" 
TllEll 231 
241 INPUT " ENTER TUE UNIT OF MEASURllllENT YOU WILL BE US ING ·, es 
258 IF 8$• "" THEN 241 ELSE CLS: PRINT@28,A$1" - "18$ 
268 INPUT"ENTER NUMBER Of' CITIES (58 MM) "1A: IF (A<2)+( A>51) T 
HEN 261 
2H FO~ K•l TO A 
281 PHINT"NAME OF ~ ITY l";Ki: INPUT KS(K): IF KS(K) • "" THEN 28 
8 
298 NEXT K 
311 FOR C•l TO A-1: FOR D•C+l TO A 
311 C•C*ll+D 
321 PRINT"FRON " ;C1 " ) ";K$ (C)1 " TO ";D1") "1KS(D) 1" IS " 11 INP 
UT ll(G): 
IF ll(G)<8 THEN 328 
338 NEXT D: NEXT C 
3(1 llll'UT" DO lCU lUSll TO CORRECT ANY DISTANCES ? 1) YES 21 NO "1 
J 
359 IF (J >2)+(J <l) THEN 3 48 
368 ON J GOT0598 ,389 
379 INPUT"SllVE AJIE.\/DISTANCE DATA ON DISK ? (l•YES 2•NO) • 1J: IP 
(J<l) +(J>2) GOTO 378 
388 ON J GOTO 729 ,398 
389 REM ••• JN>'UT DATii FOR EllCH CIT'Y 
398 CLS : PRINT@ 21,AS 
488 FOR H•l TO A 
410 PRINT "NO. OF PEOnE FRON (OR OUTLETS IN) "; H1 " ) "X$(H) p 
NPUT A(l888+H) 
428 NEXT H 
429 RD' •• • CALCULl\TE AND DISPLl\Y RESULTS 
431 

REM ••++ DH'.'TANCE FROM CITY E TO CITY P•A(X) +++-+ 
448 GOSUB 941 
458 IF QS• "SUM" CLS: 
PRINT"(lST I • CITY) 2ND I • TOTllL DI STl\llCE / 3RD I • TOTAL TRAV 
EL" 
479 FOR E•l TO A: B•8: I • 8 : FOR F•l TO A 
489 V• £•18+F: W•l9•P+E 
491 Ir W>V TQEll X• V 
588 IF W• V THEN X• 9 
511 IF V>W THEN X•W 

528 B•B+ll(X) I l•l+(ll(X) *A(F+l888)) 
538 NEXT F 
539 REM ••• PltlNTlNG ROUTINES 
SU IF Q$•"SUN " PRINT E1") " 181"/"1l1" "1 
558 IF Q$•"LIN"LPRl~T"FOR ";K$(E);" /15 CBN1'&R"1 TAB( 48 )1B1Tllll(Sl
I 1I1TAR(62) 1A(U88+E) 
56' IF QS•"SCR" PRINT "FOR "1K$(S) 1" l\S CENTER" 1TAB(45) 1B1Tllll( 
55) 1 I 
578 IF QS•"SCR" AND (E•l3) +(E•26) +(E•39) GOSUB931 
588 NEXT E: IF Q$•"SUM" Pl!INT" "1 GOTO 180 ELSE GOTO 181 
589 REM • •• CORRECTING DISTANCES BETWEEN CITIES 
598 Pl!INT "PLEASE KEEP THE CITIES IN TllEIR ORIGINAL LIST ORDER W 
HEN 
688 PRINT "INSERTING CORRECTIONS, I.E . CIT'Y WITH SNALL&R NUMBER 
FIRST.• 
618 PRINT TAB(S) "DISTANCB FRON WHICH CIT'Y ? (CITY NUMBER) • i; IN 
PUT C 
621 PRINT"CITY t" 1C1 " IS " 1K$(C) 
631 IF C>A THEN PRINT"TllAT CITY WASN'T ON TllE LIST": GOTO 6U 
649 PRINTTAB(l6) "TO WRICH CITY 7 (CITY NUMBER) " 11 INPUTD 
650 PRINT "CITY l"1D1 " IS "1 K$(D) 
669 IF D>A THEN PRn"T"'l'llAT CITY WllSN ' T ON THE LIST" t GOTO 641 
678 IP C>•D THEN GOT0598 
681 G•C 0 18+D: PRINT"TllE DISTANCE RECORDED WllS " 1A(G) 
698 INPUT "ENTER CORRECT OISTANCE "1ACG): IF A(G)<I THEN 698 
~=:~~UT "ANY NORE CORRECTIONS l)YES 2)NO " 1J: If' (J<l)+(J>2) T 

718 ON J GOTO 618 , 181 
719 REM ••• SAVE ARE.\/DISTANCE DATA TO DIS1 
721 PRINT " FILENAMB FOR DISK DATA FILE IS TITLE - "1M 
731 INPUT"PRESS •ENTER• WHEN REAl'Y TO SAVE TO DISK":JS 
741 OP&N • o • , l , A$ 
751 PRINTt l,A$1•, • 1es1•,•;A 
761 FOR K•l TO At PRINTl1,K$(K)t NEXT K 
771 FOR C•l TO 11-1: FOR D•C+l TO A 
788 G•C*ll+D 
796 PRINTU ,A(G) 
BIB NEXT D: NEXT C 
818 CLOSE 
821 PRINT " RECORDING COMPLETE " 1GOTOl88 
829 Rllll ••• INPUT AREA/DISTANCE DATii FRON DISK 
838 INPUT"ENTER FILENAME OF DISK DllTll PILE ( 1'ITLE ) " 1A$1 IF A$ 
• "" THEN 831 
846 OPEN•1•,l , A$ 
858 lNPUTtl,11$,B$,A 
868 FOR K•l TO A1 INPUTtl,K$(K)1 NEXT K 
878 FOR C• l TO A-1: FOR D•C+l TO 11 
888 C•C*le+D 
891 INPUT U ,A(G) 
911 NEXT Di NEXT C 
9li CLOSE 
928 PRINTAS1" --- DISTANCE DATA ENTERED " : GOTO 181 
929 Rllll ••• TITLES FOR PAGE DISPLl\Y 
938 INPUT"PRESS •ENTER• TO CONTINUE " 1JS 
949 CLS: IF QS•"LIN" LPRI NT A$1 " (0NE-WllY DISTANCES) - "1 8$11 
ELSE PRINT A$1"(0NE-WllY DISTANCES) - " 18$1 
958 IF Q$•"LIN" LPRINT TAB( 48) "TOTAL " 1TAB(51) 1" TOTllL"1TA8(62) " NU 
llBBR": 
ELSE PRINTTllJI( 45) "TOTAL" 1TAB(56) " TOTAL" 
968 IF QS•"LIN" LPRINT TAB( 48) " DISTANCE" 1TAB(51) " TRAVEL" 1TAB(62) 
•p£0fLE•: 
ELSE PRINTTllB(45) *DISTANCE " 1TAB( 56) "TRAVEL" 
978 RETURN 
979 REM ••• SET FLl\G FOR SUMMARY OR LINEPRINT 
981 QS • "SUM": GOTO 451 
998 PRINT"WHEN PRINTER IS CONNECTED (AND SWITCHED ON) ENTER P 
(IF YOU'VE CHANGED YOUR MIND, ENTER R)" 
lUI INPUT J$: IP JS•"R" COTO 188 ELSE IP J$• " P" THEN QS• "LIN " : 
GOTO 448: ELSE GOTO 1811 

GANTT-PACK 


EASY PROJECT PLANNING UNIQUE PROGRAM FEATURES 
• Dynamic Scratchpad Entry • Simple Editing/Updating 
• Automatic Organization • Rapid Screen Review 
• Graphics for Communications • Printer of Your Choice 

• Charts and Data to Screen and Printer 

POWERFUL, FLEXIBLE, SYSTEM DESIGNED BY EXPERIENCED PROFESSIONALS 

• Now available for TRS-80* Model I, 48 K, 2 disks 
• TRS-80* Models II and Ill Versions by December, 1981.
~~~~~~~~~~~~~~~~ 

LIBRA LABORATORIES, INC . ..- s1 Tel. (201) 494-2224 
495 Main Street Gantt-Pack © Libra Laboratories. 1981 
Metuchen, NJ 08840 PRICE $149.50 

"TRS-80 Trademark of Tandy Corp. 
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CONSTRUCTION 

This one fits inside your Model I. 

Another Noise Maker 


Gary Erb 
10840 Hunter Ave. 
Whittier, CA 90601 

Software-generated tones 
add interesting effects or 

flag !or keyboard input verifica­
tion, but Radio Shack left hard­
ware for the amplification of syn­

thesized sound off the TRS-80. 
An inexpensive amplifier which 

will give adequate volume and 
quality can be built or purchased. 
Because this is yet another pe­
ripheral with dangling wires and 
battery replacements, I decided 
to build in an amplifier with its 
own power supply and speaker. 

Getting Started 

Because Radio Shack used a 

standard TV case for the Model I 
there is plenty of room inside tor 
the installation of extra equip­
ment. The front-mounted bright­
ness and contrast controls are 
standard, but the volume con­
trol was replaced by the video 
signal cable. This cable is in an 
ideal spot for the on/off volume 
control of the amplifying system. 

You can use the Radio Shack 
amplifier ($9.95) or build one 
from spare parts. I found an old 
AM transistor radio; after dis­
mantling the circuit board from 
its case, I removed the volume 
control , variable frequency ca­

pacitor and speaker, preserving 

only the amplifying portion of 
the radio. 

A 10K potentiometer (volume 
control) replaces the pancake 
type removed from the radio/ 
amplifier. A microphone jack 

on the front of the video dis­
play takes the audio signal from 
the cassette output via the aux­
iliary jack. The only other hard­

ware required is a nine-volt bat­
tery eliminator. 

Installation 

After removing the back from 
the display unit (with power off 
and unplugged) unsolder the 
three video cable wires from the 
circuit board. Pull the cable 

through the front of the unit and 
reinstall it after pushing It 
through any one of the holes in 
the back. I used a plastic tie 
wrap to hold the cable to the cir­
cuit board, eliminating undue 
stress on the solder joints. In­
stall the switched potentiome­

ter ('/•-inch diameter shaft) on 
the chassis in place of the video 

cable and attach the volume and 
power leads. Remove the speak­
er from the original board and 
place it just inside the front 
cooling grill, giving maximum 
volume. For improved sound 
quality place the speaker inside 
its own enclosure. 

Drill a small hole in the plastic 

cabinet to accommodate the mi­

crophone jack beside your new 
volume control. Connect the two 
leads from the jack to the input 
of the amplifier. 

Screw the circuit board and 

110V plug, into which the battery 
eliminator goes, into the lugs 

originally used to hold the TV 
tuner. Solder one lead from the 
plug to the power switch of the 
video display and the other to 
chassis ground. Check all your 

connections and assemble the 
unit. 

Operation 

Plug in the audio cable lrom 

the keyboaru, ?Ower up the dis­
play (which will now activate the 
amplifier), turn the switch and lis­
ten for a bu:zz from the speaker. 

I spent less than $10 to add 
another noise-maker to my den. 

Now that I do not have to bother 
with the external amplifier I can 

put more sound effects In my 
programs. • 

M 0 VIN G? ~ Ifyou ha-:::w label handy, ,,,;mOi_D add,;;, hml 

~ Name Call I 
let us know 8 weeks in advance so that you won't miss a sin· .-J 

gle issue of 80 M1C'fuco111put1n9. ::S Address I 
Attach old label where indicated and print new address ~ City State Zip I 
in space provided. Also include your mailing label 
whenever you write concerning your subscription. It prin t NEW address here: 
helps us serve you promptly. I 

Name----------- -- Call ______I
0 Address change only 0 Payment enclosed 
0 Extend subscription 
0 Enter new subscription 
D 1 year $25.00 

(1 extra BONUS issue) 
0 Bill me later 

Address------------------~! 
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•A Combined General Ledger, Accounts Payable, Accounts Receivable, and Payroll, All on One Diskette• Complete 
Easy-to-folloo Manual and Instructions • Demonstration Disk Available • Available noo for the TRS-80 MOD Il.* 

Simplify Your Bookkeeping With 

A COmpletely Interactive System. 


UNl\JERS~L 
SOPTW~RE 
STUDIOS ~43 

UN IVERSAL SOFTWARE STUDIOS, INC. 
179 WEST SM ITH ST. 0 GALLATIN, TN 37066 
TELEPHONE (615) 452-1027 
•TRADE MARK OF THE TANDY CORP 
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THE 
BOOKKEEPER 
SYSTEM™ 
For Microcomputers 

The system is a combined General Ledger, 
Accounts Payable, Accounts Receivable, Payroll 
and Budget Forecasting program that follO'vVS 
double entry accounting principles with only a 
single entry. 

Written in COBOL with on-screen instruc­
tions. your bookkeeper uses simple, one key 
responses to the computer's questions. With 
three a· floppy data diskettes, The Bookkeeper 
can handle up to 3,500 customers, vendors 
and employees on account with 10,000 trans ­
actions per month. 

Add a hard disk and your microcomputer 
has almost unlimited storage. 

Contact us today to find out how you can 
own this superior product. 

...s- Lisi of Advenlsers on page 418 
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EXPANDABLE 
Expand the system anytime 
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compatrtM modular prog,.ms. 
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BUSINESS 

( ~ ) 

LOAD80 

If you're overstocked in size 13 wing tips, read on. 

Analytic Inventory Management 


John Harper 
R #1, Box 252 
Lawrenceburg, IN 47025 

Anyone with the responsibili­
ty of Inventory management 

knows the frustration of trying 
to decide between profit or in­
vesting in merchandise. As re­
tailers, it is important to provide 
your customers with what they 
want when they want it. As 
businessmen we try to do this 
with as little inventory as possi­
ble. Each item of merchandise 
we carry on our shelves takes 
money from other areas. We are 
constantly being forced to de­
cide between alternative uses of 
our available funds. 

This program is a simplified 
version of a concept known as 
Analytical Inventory Manage­
ment (AIM). The program is 
designed to calculate eco­
nomic order quantities, taking 
into consideration a spending 
limit (financia l control limit) 
placed on total inventory and 
estimated item demand. 

For a complete explanation 
of this procedure, consult the 
book which was the source for 
many of the formulas used in 
this program-Analytical ln­

ventory Management by H. 
Raymond Swenson. 

Program Execution 

The first step of the program 
is calculating current Inventory 
status. Inventory status is 
evaluated in accordance to the 
season . A season is simply 
your ordering period. If you 
place one order every four 

weeks, your season is four 
weeks long. 

Each time you place an 
order, you place a Financial 
Control Limit on total lnven· 
tory. This program calculates 
the value for each possible 
Financial Control Limit (FCL). 
This particular value in this pro· 
gram is called the Inventory 
Allocation Rate (IAR). For each 

Enter Season as Fract ion of Year: .25 
(.25 used during sample run supplied - you may enter any 
fraction of a year.) 
Enter In itia l FCL : 700 
(700 dollars used In sample run.) 
Enter Inc rement to FCL : 100 
(100 dollars used with sample run .) 
Enter Terminal FCL : 1000 
(1 ,000 dollars used with sample run.) 
Enter Fixed Costs Per Order: .10 
(.10 (10%) used with sample run .) 
Enter Interest Rate : .15 
(. 15(15%) used with sample run at this point, the computer 
c reates the simulation table.) 
Enter IAA From Example In Text : .1537 
(.1537 used w ith first sample run. At th is point the com· 
puter calcu lates economic order quantities and prints 
results .) 
Do You Wish to Aun Program With a Different IAA? (YIN):Y 
(Y (Yes) used with sample run .) 
Enter IAR From Previous Example to be Analysed : .0983 
(.0983 used with second sample run. At th is point the com· 
puter re-calculates economic order quantities using new 
IAR) 
Do You Wish to Aun Program With a Olflerenl IAA (YIN):N 
(N (no) used with sample run . At th is point 1he computer 
prints a list of terms used In the tables.) 

Table 1. Sample Program Execution 

dollar limit placed on inventory 
there is a corresponding inven­
tory allocation rate. 

After the present Inventory 
status has been evaluated, the 
simulation portion of the 
analysis begins. As stated 
earlier, each time you prepare 
an order you place a financial 
control limit on inventory. By 

looking at the present inventory 
status calculated above you can 
see what the FCL was for your 
last season. You now get to see 
the probable results of selecting 
alternative financial control 
limits. 

To begin our simulation we 
establish a range of possible in­
ventory levels. When the com­
puter instructs you to Enter ini­
tial FCL you enter the lowest 
dollar value you wish to have 
evaluated. For example, if the 
current FCL equals $5,000, you 
might wish to evaluate Inven­
tory limits from $2,000 to 
$10,000. To do this simply enter 
$2,000 as the Initial FCL. 

Next, the computer will ask 
you to Enter increments to FCL. 
In the $2,000 to $10,000 ex­
ample, suppose you wish your 
analysis broken down Into 
steps of $50 each. To do this 
you enter $50 as the increment 
to FCL. You are now creating a 
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Does your CP/M** or TRS-80* Word Processor need help? 
Aspen Software has the finest document proofreading tools ava ilable. 

fr->~lf~[j-\li))[!Ff 

The Aspen Software Company Spelling Checker. 

Don't buy a spelling checker until you ' ve considered Proof­
reader. Recent ly, several ads for other spelling checkers have 
compared themselves to "other •. They weren 't comparing 
1hemsclvcs to Proofreader! Proofreader has all the features 
you need for checking your documents for spelling errors and 
typos. Proofreader looks up every word in its 38.000 word 
dictionar\'. and docs not increase its "vocabulary• by using 
less accurate root word analysis like some others do. You 
won't need to spe nd as much time adding new words as you 
would with a smaller dictionary. Proofreader is easy to use -­
you can start checking your documents immediately. Proof­
reader is fast ·· it can check even your largest document (20 
pages or more) in less than 5 minutes! Unknown words are 
li sted on the screen, and can be saved in a file for later 
manipulation . The Proof-Edit feature (optional on the Model 
I Ill version. included with Model II and CP/ M) allows you to 
imeractivclv correct the unknown words in context. New 
words can easily be added to the dictionary. and expansion is 
limited only by disk capacity. Proofreader works with all 
TRS-80 operating system_., and word processors. so if you 
change svs1cms, you won't need a new spelling checker. On 
the TRS-80 Model I/ Ill, only 32K RAM and I disk drive are 
needed . Proofreader also works with all popular CP/ M word 
processors. Add up the facts and the low price, and yo_u will 
condudc that Proofreader is the best value available in 
spelling checkers. 

GRAMMATil{TM 

Beyond Spelling Checking 

Spelling checkers are useful. but they are not enough ! 
Gramma1ik can find many errors that a spelling checker can 't. 
It de1ec1s many errors commonly found in text entered on 
computers. such as doubled words ("the the"), inconsistent 
capitalization ("STicky shift key"). incorrect punctuation. and 
others. That 's not all! Grammatik also check your document 
for good writing style using a dictionary of over 500 misused 
phra. es a defined in many writer's style manuals. It marks 
and classifies the problems it finds in the document file for 
eas~· correction with your word processor. and provides sug­
gestions for correcting the problems. The phrase dictionary 
can be easily extended to include checking for esoteric jargon 
or your own pet peeves. Grammatik al o collects other stylistic 
information that can be used to revise the document to im­
prove its readability uch as average sentence and word 
length. II can produce a profile with the number of times each 
unique word in the document was used, helpful for identifying 
overworked vocabulary. Grammatik is not only a valuable 
proofreading tool. it is also a useful learning tool. You will 
notice significant improvements in your own writing style after 
using Grammatik for only a short time . Grammatik is fast. 
easy to u e, and works with all popular TRS-80 and CP/ M 
word processors. Model I/Ill version requires a minimum 
32K. I drive system. Model II TRSDOS* version requires 
MK and l dn,"e. CP/ M version requires CP/ M relea e 
2.2 and 48K. 

A•pcP1 Sof1ware programs an• profe.sional qualily . reliable software 
ruol' developed for rhc TRS-80 and CPI M by a Ph .D. in Compurer 
Scienrc . All sof1ware is pro1ec1ed by Aspen Software's low roSI 

upgrade privilege for new versions. Other lools include : 

- SOFT·SCREEN' M . a powerful. slate of the an full creen text 
editor . Over a year in development. Sofl-Screen is comparible with 
all 1R~-l'.O programming languages. including BASIC. FORTRAN . 
MACRO . Rarfor. and COBOL. Commands arc easy 10 learn. yer 
vcr alile and complclc 10 salisfy !he most experienced user. Sofl­
Scrccn i' also available for P&T Model II (PI M. 

OFl'-T XT' M. Aspen Sofrware 's rext formatter. When used 
with Soft.Screen. provides a powerful word processing system. Full 
featured. including au tomatk pagina1ion . even and odd page 
headings . underlining. index generalion . foo1notes . suppon for 

adv>nccd printer capabilities. and much more . Model I/ Ill version 
suppons serial prinlcrs at full speed. Soft -Tex1 offers a real alter· 
native for Model ll TRSOOS users . Please write or call for 
more derails. 

- RATFOR. a >1ruc1ured language preprocessor for Fonran de · 
••dc>pcd at Bell Labs . Aspen oftwarc Ratfor is one. of the best 
versions avai lable. and the only one with a preny pnnler option. 
Tota llv compatible wilh Microsoft F80. Includes several e•lensions, 
including •case". ·siring·. and cond i1ional compilation . Users 
manual contains all information needed to learn and write Ratfor 
program>. Requires FORTRA 

- PP-RATFOR. a prelfy printer. Au1omatically formals and 
incicnl\ A•pcn Sofl warc Ralfnr ource programs. An es cntial 
program development tool. 

Model I Model ll Model Ill CP/ M Manual only 
(64k,ld) (2.2,48k) 

Proofreader 
Proof-Edit 
Grammatik 

Soft-Screen 
Soft, Text 

both 

Ratfor 
PP-Ratfor 

both 

554.00(32kldJ 
530.00 
S59.00(32kld) 

S69.00(48kld) 
$69.00(48kld) 

5129.00 

S49.00(48k2d) 
530.00(48k2d) 
574.00(48k2d) 

Sl 19.00 
incl. 

599.00 

599.00 
599.00 

$179.00 

599.00 
$49.00 

5139.00 

$64.00(32kld) 
530.00 
S59.00(32kld) 

$7S.00(48kld) 
57S.00(48kld) 

5139.00 

$59.00(48kld) 
$34.00 
$84.00 

$129.00 
Incl. 

5149.00 

599.00(P&T) 
$99.00 

5179.00 

$99.00 
$49.00 

5139.00 

58.00 
Incl. 

$8.00 

515.00 
SIS.00 
525.00 

515.00 

IMPORTANT•0 Speclly computer model operadng system1 memory size, and number of drives when ordering! For CPIM, 
currentlv only 8" single density CP/ M ve.:Slons available. P1eue Inquire about other CP/ M dlak fonnats. All TRS-30 ver· 
sions avi.ilable. Ma.nual only orders can be applied to flnal p!ln'bue. CP / M prices ue Introductory. 
Orders senl postpaid by first class mall. Terms: Cub, cbec:k, money order, VISA, or Muter Cud. NM resident. add 4% tax. 

Proofreader, Grammadk, Soft.Screen, and Soft.Text ue trademaib ol Aspen Softwue. 

••trademark of Digital Research *trademark of Tandy Corp. 

; l\~Pl~0.!~~~~!9 ~~~!ii~Y'" 
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simulation table starting at 
$2,000 and increasing in steps 
of $50. 

Next, the computer will ask 
you to Enter term inal FCL. This 
is simply the highest FCL you 
wish to eva luate. In the above 
example this would be $10,000. 
Thus you beg in at $2,000, In­
crease by steps of $50, and end 
at $10,000. Thi s gives you a 
wide range of alternat ive inven ­
tory leve ls to choose from. 

There are two f ina l pieces of 
informat ion you must supply 
the computer before you begin 
your simulation. These are 
" fixed costs per order" and "in­
terest rate". Fixed costs per 
order are costs such as freight 
wh ich must be paid each time 
you order merchandise. This 
value must be entered as a per­
cent of the total order. If your 
order Is for $100 and the f ixed 
costs are $10 then you enter .10 
(10 per cent) as your fixed costs 
per order. 

The fina l entry, Interest rate, 
is simply the rate you pay on 
the money used for merchan­

dise. If you are paying 15 per­
cent Interest, then you enter .15 
as your interest rate. 

The computer now simulates 
the results of selecting the 
var ious FCLs with in the range 
you selected above. To do thi s 
the computer calcu lates the 
fo llowing values for each FCL: 

• Inventory Allocation Rate 
(IAR) 
• Turnover Rate (TN) 
• Ordering Cost (OC) 
• Carrying Cost (CC) 
• Total Cost (TC) 
•Average Inventory (AVE} 

Ideally you wish to minimize 
total cost. To do this you must 
select the FCL associated with 
the lowest total cost calculated 
in your simulation table. If this 
results in an FCL which is too 
high to fit your budget, you will 
have to pick an FCL you can af ­
ford. Whatever the motivation 
behind your choice, you must 

select an FCL from the simula­
tion table before you can con­
t lnue on to the next step. After 
you select the FCL, read the In­
ventory Allocation Rate (IAR) 

Convert your TRS-80 Model I or Ill into a 

DEVELOPMENT SYSTEM 

Now you can oevelop Z·80 based. s rand-alone oev1ces such as games, robots, 

rnstruments and per1plleraJ controllers. Dy using your TRS-80 as a oevelopment system 
The DEVElOPMA TE plugs into tne e•pansion connect0< ol your TRS-80 and acids 
PROM PROGRAMMING and IN-CIRCUIT-EMULATION capabihtles lo your 
system (wi th Ol wnhout expanslOfl mterlace) 

Complete instructions and sample schematics are 1oouded 10 help you oesign your 
own s1mple stand-aJonp microcomputer systems THESE SYSTEMS CAN BE AS 
SIMPLE AS FOUR ICs one TIL circu1t lor clOCk ano rese1. a Z·80. an EPROM. and 
one peripheral mrerlace chip. 

When Ille ln-C1rcu11-Emulaoon cabte is plugged 
mto tile Z·80 socket ol your stand-atone system. 
IM sysrem b<M:om<!s a pan ol your TRS·80 You 
can use 1he full power of your editor/assemblers 
debug and 1race programs 10 check oul t>oth lhe 
hardware and lhe solcware ~mple test loOps 
can be used lo check out lhe hardware, then the 
syslem program can be run to debug !he k>gte of 
your stand· alone device 

Since rne program 1s kepi 1n TRS-60 RAM, 
changes can be made Quickly and easily When 
your srand-alOne oev1o<l WO<ks as desire<I you 
use lhe Developmate s PROM PROGRAMMER 
to copy the program 1n10 a PROM W11h th1s 
PROM, al1(1 a Z-80 1n place ot the emulattOn 
cable, your s•and·aK>ne dev1ce Wlll work by itself 

Tne DEVELOPMATE is extremely compact Bolh lhe PROM programmer and lhe 
ln-C.,cu1t·Emuta10< are 1n one small plas1ic box ooly 3 2 · 5 4 A hne·plug mounte<I 
power supply is 1nciuded The PROM programmer has a personality module which 
defines the voltages and connections ol lhe PROM so that future deveces can be 
accommodaled However 1he sys1em comes with a unwersal personality module 
which handles 2758.2508i8K) . 2716 2516( t6K). 2532132K) as well as lhe new elec· 
lncally alierable 28 16 ano 480 t 6( t 6K EEPROMsl 

The COMPLETE DEVELOPMATE 81 w11h sottware, power supply, emulation 
cable TRS·SO cable. and universal personality module 1sONLv S329 ' 

please indicate model 1 or model 3 version 
ORION INSTRUMENTS 

t 72 Ol•s Avenue. Dept M. Woodside. CA 94062 

l4t5)851'1 t72 


Master Charge anCI V1sa ptmne orde1s accepreo 

California restdenls ptease aOd 6'00 sales 1ax 
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which is In the same row of the 
table as the FCL. This IAR ls the 
implied cost of money asso­
ciated with your chosen FCL. 

The computer will now in ­
struct you to Enter IAR selected 
from the above table. After you 
enter the IAR, the computer will 
calculate the un it ordering 
quantities (Economic Ordering 
Quant ity) for each Item, as well 
as the cost and turnover 
assoc iated with each one. 
These results are designed to 
represent a compromise be­
tween unit demand and avail­
able funds. Neither demand nor 
money has the upper hand in 
determining order quantities. 
Depending upon the IAR you 
select, the computer may ad­
vise you to order less units than 

you might expect to sell or it 
may advise you to spend more 
money than you had hoped to. 

When this step is completed 
you have the option ot redoing 
this step using a different IAR. 
The computer will ask: " Do you 
wish to run program with a dif· 
ferent IAR (Y/N)?" If you wish to 
repeat this step the computer 
will instruct you to enter a dif­
ferent IAR from the simulation 
table. The computer wi ll in turn 
re-calculate the economic 
order quantities. Remember 
when you select an IAR you 
must also select the corres­
ponding FCL. 

AIM Notes 

To use AIM, you must supply 
your own inventory data. Data 

Program Listing 

18 CLS 
2 8 REM • R&AD DATA FROM DI SK • 
38 DI M 0(591 ) , CA (S H) , C ( 589 ) ,Q( 59e} ,I \589) , 'R,S H ) 
48 I NPUT "PLACE DISK CONTAI NING DATA ( INV) IN DRIVE--PRESS ENTER 
";AS 
58 OPEN •1•,1,·uw• 
68 X•l 
70 INPUTU, CA ( X) , C( X) , O( X) ,I (X) ,R(X ) , O( X) 
88 I F CA ( X) • 8 GOTO 191 
98 X• X+l :GOTO 78 
189 CLOSE 
118 X• X-1 
128 REM * CA CONTAINS CATALOC NUMB ERS 
1 38 REM * C CONTAINS UNIT COST 
148 REM • 0 CONTAINS PRESENT ' ON HAND' QUANTITY 
158 REM * I CONTAI NS ' ON HAND' LAST INVENTORY 
1 68 REM * R CONTAlNS RETAIL PRICE 
17 8 REM * 0 CONTAINS UNI TS RECEIVED THIS SEASON 
180 REii * PRESENT INVENTORY STATUS • 
190 cw; 
2 ee VAR• O:CGS• e : AVI•O:VR• B 
218 POR A•l TO X 
228 OC•O(A) • C( A) +OC 
23 0 VAR•(Q(A)/2 ) • C (A )+VAR 
2 48 CGS• ( (I (A) +O(A)) -Q(A)) ' CIA) +CGS 
258 AVl•CIA)'(QIA)/2)•AVI 
260 VR•(CIA) • Q( A))(2 + VR 
278 NEXT 
280 TV•CGS/AVI 
290 VR•(l/12) *VR 
388 STD•SQR(VR) 
318 FCL•AVI+ 11. 6 4•STD) 
32 0 CLS : TT•VAR 
338 LPRINT TAB(l5) ; "STATISTICAL SUKHARY OF PRESENT INVENTORY ST 
ATUS" 
~!~. LPRlNT TAB(lSI; 11 •t• •••11t• ••• t•t•••.,.••111 ••••'***•••••••••••••••• 
358 PORJ~•l TO 5: LPR!NT CHRS 113) ; • •:NEXT 
368 LPRINT"TOTAL PRESENT INVENTORY VALUE " ; TAB( 40 ) ; TT 
370 LPRINT"DOLLAR l\llOUNT ORDERED LAST SEASON" ; TAB( 40 ) :OC 
380 LPRINT "TURNOVER RATE" ; TAB( 40) ;TV 
390 LPRINT " VARJANCE" ;TABl 4S) ; VR 
408 LPRINT"STANDARD DEVJATION";TA8( 48 ) : STD 
410 LPRINT"FINANCIAL CONTROL LIMIT 195\) ":TAB( 48 ) ; FC L 
428 REM • GENERATION OF SIMULATION TABLE BY VARYING FCL * 
438 INPUT"ENTER SEASON AS FRACTION OP YEAR (1/ 4 HAR • , 25) " :SE 
uo cw; 
4 50 INPUT" ENTER INITIAL PCL ";Fl 
460 INPUT" ENTER INCREMENT TO FCL •;IM 
471 INPUT"ENTER TEAAINAL FCL":F2 
488 INPUT"ENTER FIXED COST PER ORDER (ORDERING COST , PREIGHT,ETC 
• ) AS A PERCEtlT OP TOTAL UNIT COST) "; F 
490 INPUT" ENTER INTEREST RATE AS A \ OF TOTAL INVENTORY"; I E 
see FOR Xl•l TO lO:LPRINT CHRSl13) ; " ":NEXT 
518 LPRINT TAB(l5): " FINANCIAL CONTROL LIMIT SI MULATION TABLE " 
520 LPRINT TAB( l 5) ; ••••••11••••• •••• •••• ••••••11•••••••••••••• • 
538 POR Xl•l TO 4:LPRINT CHRS(l3); " " : NEXT 
540 CLS 
550 LPRINT TAB(2); " !AR " ; TAB(ll) 1 " TN" ;TAB(20); "OC ": TAB(28) ; "CC" 1T 
AB(38) ; "TC" ; TAD( 49); "AVE"; TAB(SB) "FCL " 
560 LPRINT CHR$(13);" " 
570 J•O:K•0 
580 FOR A•l TO X 
590 K• (C(A) • ((I (A) +0 (A)) - QIAI) + (P • C(A) )/SE) +K 
600 J•SOR(C(AI • 1(I (Al +OIAl >- Q(A) I + I F• c (Al I /SE) +J 
618 NEXT 
62 8 K•SOR(K) 
638 FOR A•Fl TO F2 STEP lH 
6 48 V•A 
658 l•(l/(V(2 ) ) • ((( . 7S7l*J)+((l.645/2 , 449) • K))(2) 

Program contfnues 



Is read from disk In lines limit. It represents a 95 percent 
40-100. Lines 120-170 explain probability limit used in con­
what each array contains. Unit junction with unit demand, 
demand is calculated by the ordering cost and carrying cost 
number of units sold last to arrive at a compromise order 
season. If you have a more ad· quantity. The actual dollar 
vanced method of estimating amount of the order will exceed 
unit demand you can calculate the FCL. 
demand any way you like and This program is not intended 
store this data in array I. If you as an absolute ordering policy. 
do this you will have to set array It is an aid to be used in 
O equal to array a. In other evaluating your present order­
words, arrays 0 and a will both ing policy or as a means of 
contain your present quantities evaluating alternative ordering 
and array I will have your cal· practices. Do not accept the 
culated demand quantities. recommended ordering quan· 
You should also delete lines lilies as fact. Remember, they 
220 and 370 as these values will are based on the IAR you select 
now be meaningless. and on the est imated demand 

for the upcoming season . 
Financial Control Limit (FCL) These two items are by nature 

The FCL is not an absolute extremely variable. • 

Program continued 

660 U-(SOR(2) /(2 ' SORII)))*J 
6H T•CGS/O 

680 OC•9:TC • 0:CC• 0:0U• 0:Ql • 0 

690 FOR B• l TO X 

7e9 D•l(8) +o(B) - Q(B) 

719 OU•SQR( 112 ' 0 ' (F *C(B)) )/ (C( B) 'I ' SE))) 

728 TC•( ID*IP ' C(B) I l/QU)+TC 

730 CC•((QU ' C(Bl ' lE ' SEl/2)+CC 

HU Ol=Ql+OU 

750 NEXT B 

769 Qu•Ol 

770 TT•TC>CC 

780 AS• "ll, 1111 • 

798 BS•" t IU. II II": CS• "I Ill . It" :DS="l lltl 11 , It" : ES• 'll 11111. It" 
890 P$•"lllllll.ll":GS•"ltlt1t.1t• 
819 LPRINT USING AS:l;:LPRINT USING BS:Tr:LPRINT USING CS : TC::LP 
RINT US ING DS:CCi: LPRINT USING ES :TT;: LPRINT USING FS:U :: LPRINTU 
SING GS:A 
820 QU• 0: TC•O : CC•0 
830 NEXT A 
840 AS•"ll 111111" :BS•'l 1111" :CS• "l 1111" :DS• "l 11rl111. 11" : ES=" t 11 
Ill. It": FS• "l ltt 1111. 11" :G S•'l ltl .1 111" 
850 POR JK • I TO 10 : LPRI NT CHRS ( 13) r" ": llEXT 
068 !tlPUT" ENTER IAR FRC»I PREVIOUS TABLE 1'0 BE ANALYSED" : I 
870 LPRINT TAB( 10 ) : "ORDERING POLICY WITH SELECTED INVENTORY ALL() 
CATION RATE " 
880 LPRlNT TAB(l0) ;•• •••••••ti•••••••••** 6 ••••••••••••***********............. 

890 FOR Xl • l TO 2:LPRINT CURS(l3) :• ":NEXT 
900 LPRINTCHRS(271 :CHRS(l4) ; "IAR • •: I 
9le POR Xl•l TO 2 : LPRINT CllRS(l3) ;" •:NEXT 
920 LPRINT " CAT . •rTAB ( 12) : "D' :TAB ( 16); · eoo· :TAB( 27): •oc • :TAB( 
35): "CC'; TAB( 46); 'TC" : TAB( 55) ; "TN" 
939 LPRINT CHR$(13) :" • 
940 CLS 
950 CLS 
960 SOC•0: scc-0: STC•0 : EQ•0 
970 FOR A•l TO X 
980 D•I Ill) +o(A) - Q(A) 
990 EOO•SQR( ( 2 •0• (F ' C (A) ) I I (C(A) ' I 'SE) ) 
1000 MD =Q(A) ' Cl/\) 
1010 OC•(D'(F *C(A) ) i /EOO 
1020 CC•(EOO' C(A) *l E*SE)/2 
1039 TC•OC+CC 
l 040 SOC•OC +SOC : SCC•CC+SCC: STC•TC+STC 
1050 EO•eoo • c 1t.l +EO 
1060 TN•D/ ( E00/21 
1070 LPRINT USING 11$ : CA(A) ::LPRINT USING BS :D:: LPRINT USING CS:E 
00;: LPR!NT USING DS:OC:: LPRI NT USING ES;CC:: LPRlNT USING FS;TC :: 
LPRINT USING GS:TN 
1080 NEXT 
1B90 LPRINT TAB (231 •-------";TAB(33) •---- ---•:TA8(43) ·------- • 
1108 LPRINT CHR $( 27) ;CHR$(1 41 :"SUM ": CHRS(27) : CHRS(!5) : TAB(23) ;SO 
C;TAB(J J) : SCC : TAB ( 43) ;STC 
1110 LPRI NT"TOTAL DOLLAR AMOUllT OF ORDER • •: EO 
;1;~ : ~~PUT " DO YOU WISH TO RUN PROGRAM WITH I\ DIPPERENT !AR (Y/N 

1130 CLS 

1140 Ir HS • "Y' GOTO 840 

11 50 FOR JK•l TO 10:LPRINT CHRS( l3);" ":NEXT 

1168 LPRINT CHRSl27 ) : CHRS(l4) ; TAB( l0 )'LIST OF TERMS " 

1170 FOR JK• l TO 2 : LPRINT CHRS(l3):' " :NEXT 

1180 LPRINT"IAR --- INVENTORY ALUlCAT!ON RATE" 

1190 LP RINT"TN - -- TURNOVER• 

12H LPR!NT " OC --- ORDERING COST " 

l2U LPRINT"CC --- CARRYING COST " 

1220 LPRINT " TC TOTAL COST ' 

1239 LPRINT .AVE AVERAGE INVENTORY " 

1249 LPRINT "PCL --- FINANCI AL CONTROL LI MIT" 

1250 LPRINT"CAT --- CATALOG NUl, BER' 

1268 LPRINT 'D DEMAND" 

11111 l.PRUl'r" 000 --- ECONOMIC ORDER QUANT I TY• 

1280 FOR JK • l TO 10:LPRINT CHR$(13) :' ":NEXT 


,...Sff List of Advenisers on page 418 

'=.ifl7J!_e_d_ ____Q~AL~B_____ f'.J21~~ 
Join the FASTest growing list of 
distributors to offer the BEST software 
available for the RADIO SHACK Model I, 
Model Ill, and color computers. 
Real Time Games Submarines 

Ad\'e nture · Tanks. Slars 

Action Graphics ln\'aders 

Sound Effects Missles 

Ma chin e la nguage Robols·Ships 

Utilities . nragsters 

Programming aid s Warriors 

Somethin~ Planes 

For Trolls 

E"er\'onc Torpedoe 

At Blodades 

Reason a hie Wiuards 

Prices l.aser 

Box 742H, Janesville, Wi. 53545 .... 351 
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FEATURES: 
1) Radio Shack compatibility 

2) Error free variable length records 

3) Full rower case detection and support 

4) Repeating keyboard with NO keybounce EVER 

5) Shift [OJ typewriter keyboard option 

6) Execute only protection feature for BASIC programs 

7) Aulomatic track support tor 35 through 80 track drives (mixed) 

8) Device 110 handling with FORCE command 

9) Supports high speed clock modttication (up to 4.0mhz) 


10) Supports mixed mode (single & double density) automatically 
11) Allows disable-enable of break key 
12) Allows user to define step rate per drive and re-configure system disk 
13) Allows for efficient use of double-headed drives 
14) Built in screen printer (shift [CLEAR!) with [BREAK] key abort 
15) Multiple command chaining with " DO" 
16) Built in memory test with CLEAR command 
17) New printer driver which allows complete forms control and paging 
18) Automatic serial printer driver with optional auto linefeed 
19) Execute any OOS command from BASIC and return to BASIC 
20) Free space map of diskette with op1ional output to printer 
21} Copy with variable length fi les 
22) Complete RS232 control from keyboard with status check 
23) Create and pre-allocate files from OOS 
24) Display current date and time from OOS 
25) More information from Directory with optional printer output 
26) Enter DEBUG with shitt [BREAK] to allow use of [BREAK) from BASIC 
27) New OISKDUMP/CMD sector display/modify program (works with filespecs) 
28) New DISKZAP/CMD single/double density disk editor 
29) New BACKUP (more reliable , no more pack ID check) 
JO) New FORMAT (more reliable, no need to bulk erase disk first) 
31) New MAP utility (maps out disk. showing where files are located) 

New DOSPLUS Z80 Extended Disk BASIC 
t) Faster loads and saves 

2) BASIC Reference utility (lines. variables. keywords. printer option) 

3) BASIC Renumber utility (renumber section of text. block text move) 

4) Shorthand features for almost ANY direct command (LOAD. SAVE, etc.) 

5) Shorthand features for editing (listing and editing with single key) 

6) CMD" M" instantly displays currently set variables 

7) Global search and replace in BASIC text 

8) Line printer TAB to 255 

9) OPEN" E" to end of sequential file (for output) 


10) 01 (delete and insert text line) 
11 ) DU (duplicate text line) 
12) ... R" & " . V" options alter LOAD and RUN (files open & save variables) 
13) OPEN" O" allowed (Model II compatible) equal to OPEN" R" 
14) OOS commands from BASIC 
15} Automatic . error-free variable length records 
16) Single step execution with TRON (fabulous for debugging) 
17) CRUNCH (BASIC program compressor) 
18} New TBASIC (tiny BASIC) offers full BASIC commands 
19) TBAS IC and OOSPLUS together only use BK of RAM (40K left In 48K TRS-80) 

***** 7 MORE UTILITIES ***** 
1) Single drive copy 

2) Restore (dead files} 

3) Purge (unwanted files) 

4) Clearfile (destroys data by writing zeros to file) 

5) Transfer (moves all user files from one disk to another) 

6) Spooler (allows printing of text while freeing up the CPU) 

7) Crunch (Basic program compressor) 


***** "l.SC> ***** 

• New 1/0 package 30% faster 
• No BREAK key death from DOS 
• No closing killed files and ruining diskenes 

ll'llsllliJ 1.lt'l1.111m1 
Sl9Krtlllllf/1·1M -- ..-JIM 

Specializing in the Tandy Line 

5846 Funston Street 
(305) 983-3390 Hollywood, FL 33023 

DOSPLUS gives you more of what you buy an opera­
ting system for. Speed and reliability without sacrificing 
simplicity and power. If you need extra power without 
extra wait, then you need DOSPLUSI 

Single or double density systems available for Model I. 
Model Ill DOSPLUS ready for immediate delivery. 

Perhaps the best investment you can make for your 
TRS-80! Listen to what others have had to say about 
DOS PLUS. 
"Overall, DOSPLUS is the fastest operating system 
I have seen ..." 

Pete Carr in 80-US Journal. 

"DOSPLUS...the better mousetrap." 
Stewart Fason in 80-Microcomputing 

"On a scale of 1to10, I give DOSPLUS a solid 9." 

Reese Fowler in 80-Microcomputing 

(Model Ill DOSP LUS review) 


For the BASIC programmer, our features are un­
matched. For the average busHlessman,our speed and 
simplicity cannot be beat. 

So, join the satisfied users who have joined DOSPLUS. 
Experience excellence! Experience DOSPLUS! 

DOSPLUS comes complete with full utflltles, PLUS 
a FREE patch to enable Model I Scrlpslt/Super 
Script to run on Model Ill , UNLIMITED Backups! 

59995Model I DOSPLUS ­
Model Ill DOSPLUS - s9995 

Model I double density upgrade- 5 17500 

Master Directory 1.2 (double density)- 52995 

STEP ON THOSE 

DOS BUGS!! 


ORDER TODAY!! 


CALL TOLL FREE FOR FAST SERVICE 
(800) 824-7888, OPERATOR 193 
FOR VISAIMASTERCHARGE/ C.O.D. ORDERS 
California dial (800) 852-7777. Operat0< 193 
Alaska and Hawaii dial (800) 824-7919, Opera1or 193 
TOLL FREE LINES WILL ACCEPT ORDERS ONLY! 
For Applications and Technical 1nlormat10n. call 
(305) 983-3390 or drop us a card. 

Dealers 1nqumes 1nvrted 



Dosplus 3.4 upgrades wlll be available for all registered and/or legitimate 
owner's of Dosplus 3.3 or 3.38 starting January 1st, 1982 

Those owner's who have sent in registration cards will receive a letter telling them of the upgrade. 

Those owner's who did not receive a registration card must use the following procedure if they do not receive 


an upgrade letter by January the 15th. 


1. Send in proof of purchase. 

and 


Your master Dosplus diskette. 


2. Send in the upgrade fee . 


Registered owner's will only be required to send in the upgrade fee. 


The upgrade fee will be $25., and will include a new diskette, AND the new expanded manual. The Dosplus 3.4 
manual also includes a new technical section that has complete 1/0 calls and DCB organizations. 

M-ZAL Disk Assembler 
THE FINEST MACHINE LANGUAGE DEVELOPMENT PACKAGE MONEY CAN BUY. 


A complete development package for the machine language programmer. 

Novice and experienced programmer alike will recognize the superior features of this excellent package. 


The heart of the system is CAU's M-ZAL disk assembler. 

This includes: 


1. A full screen text editor. 
2. A super fast assembler with optical relocatable code. 

3. A linking loader for use with this relocatable code. 

Retail price on the M-ZAL package is $149.00, and is available Model I (single or double density) and Model Ill. 


More programming power than you will find 

ANYWHERE ELSE IN THE WORLD 


Demand will be high so order yours today! 


#llltElf(!) I l:'R'IQ!l/!116 ~'~ 
"'"',~/$/9/J'.Ft/J'tlllf/J>·/191! -- ,,,..3114 

~ t17C.Specializing in the Tandy Line 

5846 Funston Street 
(305) 983-3390 Hollywood, FL 33023 

CALL TOLL FREE FOR FAST SERVICE 
(800) 824-7888, OPERATOR 193 

FOR VISAIMASTERCHARGE/C.O.D. ORDERS 

California dial (800) 852·7777. Operator 193 

Alaska and Hawaii dial (800) 824· 7919, Operator 193 

TOLL FREE LINES WILL ACCEPT ORDERS ONLYI 
 C!d 
For Applications and Technical information. call 
(305) 983-3390 or drop us a card. 
,____ ______. . 

Dealers inquiries invited 



HARDWARE 


An auto-adjusting speed-up mod for shifty '80 owners. 


Cruise Control 


Ken Waltjen 
2311 Lincoln Blvd. 
Tracy, CA 95376 

Dan Placido 
26286 Peterman Ave. 
Hayward, CA 94545 

Clock modification kits and 
circuits are now common· 

place items to most TRS-80 own· 
ers. Some are hardware con­
trolled by a switch and some are 
software controlled. In both 
cases the operator must inter­
vene to set the clock rate. 

The circuit in this article pro­
duces a hardware controlled 
clock that needs no operator in· 
tervention except to set the 
speed! 

Why is it necessary to have a 
form of control? With a very 
simple change, your TRS-80 
can be running at 2.66 MHz in· 
stead of the standard 1.77MHz. 

This modification will give 
your TRS-80 an automatic 
transmission! If the disk is In 

use or the cassette Is In use, 
shift to low speed. There may 
be a gate that can do your job. 

The schematic In Fig. 1 is the 
complete automatic transmis· 
sion modification. One of two 
clock signals Is routed through 
IC2 to the clock Input of the 
Z-80 central processing unit 
(CPU). The signal called SC 
(slow clock) is the normal 1.77 
MHz clock of the TRS-80. FC Is 
the raw clock divided by four to 
produce 2.66 MHz, or a 50 per· 
cent increase in speed. IC1b is 
the control flip-flop that deter­
mines whether the SC or FC 
signal Is the one In use. This 
selection is based on the data 
Input to IC1 b. It the disk motor 
is running or the cassette latch 
is closed, pin 1 of IC2a will go 
low. At clock time IC1b will go 
to the reset state enabling the 
SC signal. The rest of the time 
IC1b is set and FC is enabled. 

Because of the frequency 
and phase differences of FC 
and SC, switching must be ac­
complished at the right time. 
IC1 a divides the SC signal by 
two and, on Its positive phase 
edge, signals a valid switching 
time. For most machines this 
proves adequate. 

Take a look at the timing 
diagram In Fig. 2. As drawn 
(look at point A) IC1b-Q be· 
comes positive In just the right 
place. Switching here causes 
an Instantaneous speed of 3.55 
MHz when changing from slow 
to fast. All Z80s In my expe­
rience can sustain this rate 
for one system clock. However, 
the phase of IC1 Is determined 
by power-up conditions. If the 
phase of IC1a were shifted 
(only 180 degrees is possible) 
the switching time would be 
wrong. The phase of IC1 a In re­
lationship to SC and FC de­
termines the correct switch 
time. In most cases this phase 
control or sync is not a problem. 

The cure for this malady is 
another flip-flop that can 
detect and correct the out-of­
sync condition. The sync flop 
(IC3) is enabled only during the 
positive half cycle of SC. It FC 
goes true during this period, 
IC1a should be In the reset 
state. The O·not output of IC3 
goes true (low) during this time 
and resets IC1a if It is in the 
wrong state. Again, IC3 is not 
necessary in most cases; it is 
just Insurance and a good 
design practice. 

The circuitry can be Imple­
mented In almost any fashion 
but, remember, you are dealing 
with high frequency signals! 
Wires should be kept as short as 
possible to eliminate Inter­
ference and stray capacitance. 
The resulting circuit should be 
mounted as close to the low­
er right corner of the CPU board 

as possible (near IC43). The sig· 
nal from Z25-5 in the expan· 
sion interface should be car­
ried by a twisted pair (one and a 
half twists per inch), with an ac­
com panyl ng ground. The 
RG-174 shielded cable also 
works very nicely and Includes a 
large selection of connectors to 
make separation of the CPU and 
expansion Interface simple. For 
installations where there is no 
expansion Interface, pin 2 of IC 
2a should be grounded. Alter­
nately, a switch can be con· 
nected to ground and IC2a·2 for 
a manual override. 

Installation time for this mod· 
ification (including etching a 
circuit board) is about four 
hours. The signal FC originates 
at Z56-12. This is an unused flip· 
flop In the divide by six or 
twelve counter Z56. Clock/2 
from Z43·2 is connected to 
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TRS-80® DISCOUNT TRS-80® 

SOFTWARE 


MODEL Ill SOFTWARE 

26-1563 Scrips it I & Ill. ........ $79 .00 

26-1566 Visicalc I . . .......... . $83 .00 
26-1567 Visicalc Ill. .. . . .. . . . . $83 .00 

26-1552 General Ledger . . . . .. $90 .00 

26-1553 Inventory Ctl. . ....... $90.00 

26-1556 Payroll .. . ... . ... .. . $180.00 

26-1555 Accts. Receivable .. .. $135.00 

26-1554 Accts. Payable. . . .. . $135 .00 

26-1558 Bus . Mail List ......... $90.00 

26-2201 Fortran I. . ...... . ... . $90.00 

26-1562 Profile.............. $72 .00 

Plus many more.... . .. .. . 

COLOR SOFTWARE 

26-3050 Chess . .. . . ..... . . ... $36.00 

26-3051 Quaser . .. . .. . . ... . . . $36.00 

26-3052 Pinba'I ... . . . ...... . . $27 .00 

26-3053 Football .. ... . ..... .. $36.00 

26-3055 Checkers....... .. . .. $27 .00 

26-3057 Dino Wars... . ....... $36.00 
26-3059 Backgammon . . .. ... . $27.00 

26-3152 Typing Tutor . . . .. . .. . $27 .00 I!.,, \~\\.\1!~~ ~·~·...!..~ 
-···~··= 

MODEL II SOFTWARE 

26-4530 Scr ips it II. ........ . . $265.00 
26-4511 Visicalc II. . . .. . . . ... $265.00 

26-4512 Profile II. .... . . . .. .. $162 .00 

26-4501 General Ledger. .... $180.00 

26-4502 Inventory Mgmt . .. . . $180.00 

26-4503 Payroll . . . . . .... . . .. $360.00 

26-4504 Accts Receivable . ... $270.00 

26-4505 Accts Payable . . . .... $270.00 

26·4507 Moil List II. .. . . ... . . $108 .00 
26-4701 Fortran . .. . .. .... . .. $270.00 

26-4703 Cobol. . .. . .. . . . .... $270.00 

Plus many more..... .. . . 

POCKET SOFTWARE 

26-3510 Real Estate . . . . . .... . . $22.50 

26-3511 Civil Eng .. . ....... . .. $22.50 

26-3513 Aviation ...... . .. . .. . $22.50 

26-3516 Bus. Statistics . . ... . .. $18.00 

26-3517 Bus . Financial. .. .. . . . $18 .00 

26-3518 Per . Financial. . ... . .. $18.00 

26-3514 Moth Drill. . . . . ...... . $13.50 

26-3515 Gomes . .. ..... . .. .. . $13.50 

ORDER TOLL FREE1-800-841-0860 

CALL US - SAVE MONEY 


We carry the full line of TRS-80 Computers. All TRS-80 software, 

furniture, and accessories sold at discount. We stock most items to 

assure you fast delivery and save you money. 

WRITE FOR FREE CATALOG 


No Toxes on Out Of 

State Shipments 


Immediate Shipment 

From Stock on Most Items 


DOWNTOWN PLAZA SHOPPING CENTER 

DEPT. I 4A 
115 C. SECOND AVE. S.IN. 
CAIRO, GEORGIA 31728 "" 423 

(912) 377-7120 Ga. Phone No. 
TWS-80 fs regiU• red trodemarlr. of the Tandy Cot-p. 

Thousands of 

Satisfied Customers 


VISA And 

Mostercharge Welcomed 
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Z56-14 to provide the clock/4 the output of the automatic connection to Z29-5 In the ex­ expansion Interface, opening 
needed by FC. The trace run­ transmission is connected to pansion Interface Is the disk this circuit wlll force the clock 
ning from Z56-8 to Z72-12 must Z72-12. The signal cassette motor on slgnal. If a connector to the slow speed. This may be 
be cut. Z56-8 provides SC, and latch Is made to Z59-10. The is used In the connection to the helpful for testing. • 

DISK MOTOR ON, 
Ell Z29- 5 

CASS. 
LATCH, 
Z59-IO >--------I 

SC, 

Z56-8 >------~ 


Zl,3 • 74LS74, LOW- POWER, DUAL D FLIPFLOP 

2 0 Z 2 •74LS02, LOW- POWER QUAD 2- INPUT NOR GATESQ 

Z3 ALL IC's,• Vee TO PIN 14; GNO TO PIN 7FC, 
3 Q 6Z56 -1 2 CK 

CL 

SC 
Fig. 1. 

SYS. CLK 

CLK + 2 

CPU CLK 
(SC) 

(F.C.) _j 

Z3 Q 
SYNC 

CHANGE 
ZI Q CLK I 

I 
I 
I 

CLK our_] 
z2 d-13 

~----~r----1~---
--t 3. 55 I- ­

A 

FAST TO SLOW SLOW TO FAST 

Fig. 2. 
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NEED A PRINTER? 

UP TO 25% DISCOUNTS! ­

CENTRONICS 739 
With Graphics and 

Word Processing Print Quality 

• 18 x 9 dot matrix; suitable for word 
proceeaing • Underlining • proportional 
spacing • right margin justification • serif 
typeface • 80l100 CPS • 9Vi • Pin 
Feed/Friction feed • R8Y81M Platen • 
80/132 columns• Top of form 

CENTRONICI nl-t (Par.1181) .• •••.• .••••••.•• (Ust $955l $725 
CINTllONIClnN(Serlal) .......... . ........ (Llat$1045) H15 
GRAPPLIR™ Apple graphics lnt9rface . . . . . • • • . . . . . . . . . . • $116 

ANADEX 

Dot Graphics, Wide Carriage 

• 11 x 9 dot matrix; lower case descen· 
ders • Dot resolution graphics • Bl· 
directional, logic aeel<lng • Up to 200 
CPS • RS 232 Serial & Parallel • Forms 
control • X·ONIX·OFF • Up to 6 part 
copy. 

ANADEX llOt ................... . .......... (List S1650) S C.11 

GRAPPLERTM Apple graphics Interface .................... $ 185 


C. ITOH STARWRITER 

Daisy Wheel Letter Quality 

• 25 CPS (Optional 45 CPS) • Typewriter 
quality • Centronlcs parallel • RS 232 
Serial (Optional) • Proportional spacing • 
Bidirectional • Programmable VFU • Seit 
teat • Dlablo compatible • Friction feed 
(Optional tr11etors) • 138 printable columns 
• Mllnuf8ctured by TEC. 

C. ITOH ITAllWNTD ........... (Llat $1895) '1525 


IDS PAPER TIGERS 
Dot Resolution Graphics, 

quality print, speed 

9 wire prlnthead 
(48QI with lower cue descenders • Over 
150 CPS • bl-dlrec:tlonal, logic seeking 

• 8 charact• sizes; 80-132 columns 
• Adjuatable tr11etors • High-resolution dot 
graphic:. • Proportional spacing & text 
Juatlflcatlon 

ID1.atwt1w prtnthMd, gnipll!C9 ••••.•••••• (Llat $1CJIM) IC.ii 
IDl.a wldecentlige, gniphlca .••••...• .. .. (Llat $1394) teal 
ORAPPLERTMApple graphics Interface . . . . . . . . . . . . . . . . . . . 1185 

CALL FOR INFORMATION &CATALOG 

(800) 854-8275 

CA, AK, HI (714) 630-3322 


RETAIL PRINTER STORES: 
Store #1 3150 E. La Palma, i. I , Anaheim, CA (714) 630-3622 
Store /t2 13604 Ventura Bl. . Sherman Oaks, CA (213) 501·3486 

Store Hours: M·F 10-6 Sat. 10·4 

SAME DAY SHIPMENT! 

EPSON MX80/MX70/MX100 

Low-Priced 
Professional Print Quality 

• t x 9 dot matrix • Lower cw cl•ca11cler1 
• IO CPS • Blcllr9c:tloMI, L.og1c 888ldng • 
40, ee. 80, 132 columns per line• et 9P8Cial 
gniphlc ctNnctera: TRs.IO ~ • 
Forrna hMdllng • Multl-pMa printing • Acl­
juat.ble tf1ICtcn 

We a/so carry a full line 
of Epson Accnsories. 

EPSON llXIO (& MX80FT ) . ..... • .....•..•..•. (List $84&) 
EPSON MX70 Dot graphlel, 5x7matrix .•.•. ... (Liat $450) tc.11 
EPSON MX100 wide carrlllge , graphics . .•. . ..•• (Llat $845) ICalt 
GRAPPLERTM Apple Graphlca Interface •......•..•. . .•••. . I tM 
GRAFTRAX IO· MXIO Dot Graphics . .. .• .. • ..•..••... ..• .. I M 

MX80/70 FRICTION FEED KIT 
User installable kit for single sheets. 

Easy 30 minute installation .. . ......... . ....... . ......... S 


NEC 8023 DOT MATRIX 
Dot graphics • 100 CPS • Bi-directional, logic-seeking • 

Tractors & friction feed • 5·Alphabet fon1s • 8 character sizes 
• Proportional spacing 


NEC 8023 DOT MATRIX •.. ... ...•. .. •.•• . . (Lis1 $795) 


NEC SPINWRITER 
High Speed Letter Quality 

• 55 CPS • Typewriter quahty • Bidireclional • Plolling • pro· 
portlonal spacing. 

7710 RO, Serial ... .......... . ..............• (Llat $3055) 11171 
7730 RO, Parallel . ..... . ... ..... ........... . (Llat $3055) 12171 

TELEVIDEO CAT'S 


• 
AT DISCOUNT PRICES! 

TVl910 }TVI 912C PIMMCallToll FNa 
TVI 920C Prtcea.. too low to 
TVI 950 elMrtlHQUANTITY l'lllC*8 AVAILAILI 

CRT'S 

ADDS VIEWPOINT ..•..................••. (List s 699) 


PRINTERS 

MALIBU 185 wide carriage, graphics, lelter quality (Llat $1975) Stm 
QUME SPRINT 9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I Cell 
DIAILO l30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I Cell 
ANACOM 150.....•.... . •...•••••.•••••••••• (L.i1ts1350) I Cell 

INTERFACE EQUIPMENT 
EPSON ACCESSORIES .. ..... . ..... .. . .. . ... . . ........ I c.H 
ORANGE INTERFACE tor Apple II 

parallel interface board &cable . . . . . . . . . . . . . . • . . . . . . . . . I 110 
TRI-IC> CABLES to keyboard or Exp. interface . . ICell 
NOVATION O.CAT direct connect modem ....... ... . I 1IO 
HAYES MICROMODEMS (Apple II) .•••. . ..•••••••...•••••• I c.H 

llorange ffii~ro"" 

- inc. 

3150 E. LaPalma, Su ite G, Anaheim, CA 92806 

'"The Computer Printer Specialists " 

Phone order WELCOME; same day shipment. Free use of VISA & MASTER· 
CARD. COD's accepled. Manufaclurer 's warranly Included on all equipment. 
Prices subjecl to revision. 



GENERAL 

Programmers, put your hands on the computer 
and feel that assembly code! 

The Conversion 

Robert Woeger 	 barrier into the ultimate pro­ lion, but as you are no doubt CALL 33H ; d isplay byte in A 
7130 Whitaker Ave. #8 gramming language! This art l­ aware, the folks who sell our register routine 

LO A, tFH : erase to end·ol· Philadelph ia, PA 19111 cle discusses an easy conver­ computers changed the ROM. A 
screen control code 

sion for Basic programmers special section, at the end of the CALL 33H ; display byte In A 

into the almighty world of article, will advise Model Ill 
TRS-80 Assembly programming. owners on how to get in on the The next example shows a 
This is a " hands on" article, so action. method of numeric variables 
get your hands on that Radio The Editor/Assembler will be 

A
and the Assembly program

ll of you " would be" Assem ­ Shack EDTASM and a few blank our tool into the fundamentals equivalent of the Basic Set(X,Y)
bly programmers take heed, cassettes or a disk. Model Ill of Z-80 Assembly program­ command. In this situation, our 

for you are about to break the owners can use this informa- ming. It is assumed that the friendly ROM calls come to the 

: SET (X,Y) Demonstrat ion routine 
START LO HL,O ; x coordinate Is loaded Into HL 

LO (VAAX),HL : save va riable "X" In memory 
SET LO H,128 ; this tells ROM we want to set a point of 

graphics 
LO A,(VARX) ; get " x" coordinate 
LO B,A ; move "x" to B register 
LO A,(VARY) ; get Y coordinate 
CALL GRAPH ; graph the point 

INCX 	 LO HL,(VARX) ; th is section Is like Basie's " X = X+ 1" 

LO DE,1 ; Increment value (the + 1) 

ADO HL,OE ; add " x" + 1 

LO (VAAX), HL ; update new "x' 


IFX128 	 LO HL,(VAAX) ; th is routine does: II X= 128 Then 40 Else 
set 

LO DE,128 ; 16 bi t compare for O 
AST t8H : subtract DE lrom HL set Z flag if zero 

results 

JR Z,L40 ; II zero then line 40 

JR SET ; Set next poinl 


GRAPH PUSH HL ; graph with ROM Set rout ine (A.BJ Is point 
PUSH BC 
LO HL,OUMMY ; dummy string to make ROM think this Is 

Basic 
JP 150H ; oft to ROM and It will return lo program 


DUMMY OEFM ');' ; left parenthesis and semicolon lor ROM 

L40 JP 6CCH call 

VARX OEFB 0 : same as End statement 

VARY DEFB 4 


reader has an understanding of rescue once again. (Note: no er­
using EDTASM. One should ror checking is provided using 
know how to type in an this method, so don't try to set 
Assembly program, assemble a point that is out of range!) The 
object code, write source code, routine is Program Listing 1. 
and use pseudo-ops (ORG, 

This will draw a graphics l ineEQU,DEFB, and so forth). If you 
(horizontally) at the fourth Ycan afford it , the REMASSEM-1 
coordinate line. Here you seecourse Is a good tutorial for the 
an example of setting a point at Assembly program neophyte. 
300 times the rate of Basic.The first thing that we will 
That's right, Assembly pro­discuss is how to clear the 
gramming is generally 300 times screen. What users would or­
faster than Basic! Why do youdinarily do in Basic CLS, is 
think all of the great arcadeeither very easy or hard. We 
games are written in Assembly? could use our trusty ROM calls, 

or we could write 15 lines of You also saw examples of 
source code. Two very easy If ... Then . .. Else statements, 
methods will be shown here; X = X + 1 statements, and let 
one that is a true ROM call and X = 0. Instead of the " JP6CCH" 
one that uses control codes. statement, End statement in 
This is the ROM call routine: Basic, you could have gone on 

to another routine in an Assem ­CALL 1C9H 	 ; clears the screen 
(BASIC "CLS entry bly program. You need not totally 
point) understand this routine; just use 

or the control code metho<!: 

LO A, 1 CH ; hOme cursor control 
 it as a guide in writing your own 

code Assembly programs later on. 

Program Listing 1. 
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Note: to do a Reset(x,y) instead 	 LO A,(VARY) get Y value 

LO B.A move to B
of a Set(x,y) change the one 
LO A,(VARB) get b value Into A 

statement beside the label Set CALL 33H display byte In A 

from "LO H,128" to "LO H,1". 	 OJNZ S-3 wait until b = O 

RET


With just this one modification 
to the routine, the resetting of Finally I am going to go over 
graphics may be done in the conversion of the Print @ x, 
Assembly also. message from Basic to As­

Now let's attack the famous sembly. The HL register has the 
Print message statement. Jn first video RAM location into 
Assembly programming you which the message will be put. 
simply point the HL register to See Program Listing 3. 
the beginning of an ASCII To find the value for HL, add 
message string that is ter­ 15360 decimal to the Prin t at 
minated by an 03H byte. The location. 
generalized message display is 
shown in Program Listing 2. Model Ill User Hints 

Next we will convert the Print You can use these subrou­
STRING$(Y,B) from Basic into t ines with very little or no modifi­
Z-80 Assembly programming. cation. Try this out: if a routine 
For those of you who don 't won 't work with your new ROM, 
know what Y and 8 stand tor, Y use a good disassembler and try 
Is the number of repetitions of to find what looks like the right 
the ASCII character number in call. Normally the ROM call 
B. The following routine will should be very close to that 
prove very useful for tables and given (within 30 bytes). Please 
printout programs: (Note: write me with the calls for the 
VARY and \Ill.RB must have Model Ill if you find that they are 
previously been defined in your different from the Model I 
program with OEFBs). calls.• 

DSPLY 	 PUSH HL ; save HL register 
TEST 	 LO A,(HLI ; get next character 

CP 3 ; see If terminating byte 
JR Z,TERM ; If 03 then done 
CALL OUTPT : display byte In A 
INC HL ; move HL over next charac1er 
JR TEST 

TERM 	 POP HL 
RET ; return to calling program 

OUTPT 	 PUSH BC 

PUSH HL 

CALL 33H ; display 

POP HL 

POP BC 

ret 


Remember to " LO HL,MES1 " then " CALL DSPL Y" . An example follows: 
CALL 1C9H ; CLS 
LO HL,MES3 ; point HL to message 
CALL OSPLY ; di splay string 
JP START ; do the Set routine under message 

MES3 	 OEFM 'Model I Assembly program by JOHN DOE.' 
DEFB OAH ; carriage return 
DEFB 3 

Program Listing 2. 

LO HL,16346 ; Print @ location 966 
LO (4020H),HL ; set cursor posit ion to 986 
LO HL,MES2 ; point to message 
CALL OSPLY ; gen. display rout ine call 
RET 

MES2 DEFB OAH ; CR 
DEFM ·tols Is Print location 966 decimal! 
DEFB OAH ; CR 
DEFB 3 

Program Listing 3. 

...See List of Advertisers on page 418 

LOW PRICES ON TRS-80* 
From Radio Ranch, Inc. 

In business 27 years at the same location pro­
viding electronic equipment and service. 

We Are Better Equipped To Provide 

TRS-80* 

COMPUTERS & ~fc;.::~;ies 

TRS-80 Mod II 64K . . .... . . . . . . .. .. . . 3440.00 
TR. -RO Mod Ill · 32K . 2 Dr ..... . . .. .... 2195.00 

TR_·RO I ine Printer b . .. .. ... . .... .... 1020.00 

CORVLI" · • s-rn-20 M Hard Disks .. . Call For Prices 
"CORDOS" and "OASIS" operating systems 

Full F.ictory Warranty • Complete Service Department 

Cert. Check ~~ Route 3, Radio Ranch Airport 
Cashiers Ck . ~~ 	 Polo, Illinois 61064 

Coil! Toll Free 800-435-8310 In Ill. Call 815-946-2371 

,,.. "'I 

"NEW USES FOR THE 

r 

-

;;;­

( HOME 
\ r.:.:• usf;S 

rOH Tff& JjQMh coMWTli: fl 

I' no: srOC K MAfHC£'T ~ COMPUTER 
~ 
) IN THE ~ 
i

• ..~ STOCKntri "",<t, S\ 1-r: l'>l ~ 
; 

~MARKET''i 

A new book-contains a gold mine of ideas!! 
Do you have the great stock and commodity trading advantages 
given by the home compu1er !O the few who p1ope1ly us it ? This 
book gives you a new 1ns1ght into cycles and seasonal factors as 
they affect stock and commod ity pnces. It gives you solid tools for 
measuring and prof1t1ng from them. Obtain ideas and programming 
never before published The writer has over 20 years expenence as a 
stock broker and 8 years experience programming computers. Book 
is 8'/o inches by 11 inches and has 254 pages and 34 programs w nt · 
ten in TRS-80 BASIC. 
The book borrows methods long understood by radio and electronic 
engineers but overlooked by most stat1st1c1ans Thus, 1t is able to 
present methods. never qefore published, of stock and commodity 
market t1m1ng using cycles and seasonal variat ions. 

To order book-send check S19.95 and your name and address 
to : 

Thomas V. Lenz, Dept. M 
596 W. Karval Ct. Spring Creek 

Elko, Nevada 89801 ... 
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UTILITY 

r ~ 1 
LOAD80 

D ive into your disks if you dare. 

Floppy Fixer 


James A. Beebe 
16221 178 Place N.E. 
Woodinville, WA 98072 

Ever wonder what's out 
there on your disk? Here's 

a utility that will let you look 
anywhere and modify anything 
on It. The program contains Its 
own disk 1/0 (Input/Output) 
routines and doesn't need any 
operating system to do Its 
work. 

All you need is your Level II, 
16K machine with at least one 
dlsk, an editor/assembler and a 
little time. Now, you're ready to 
dive Into those mysterious 
utilities supplied with your 
system. 

Although this utility Is infor· 
matlve and interesting, a cer­
lain amount of rlsk is Involved 
when you start writing sectors 
on your disk. I am mentioning 
this so some poor soul does not 
Indiscriminately write sectors 
on a disk and then wonder why 

the system won ' t boot up. 
Please, use it with caution. 

Communicating With The Drive 

When I first purchased my 
disk drive, I had no operating 
system. I wanted at least to test 
the drive before my warranty 
ran out. This meant that I would 
have to write my own disk 1/0 
routines. 

How does one communicate 
with the d isk drive? Radio 
Shack uses a chip called a flop­
py disk controller {Western Dlgl· 
tal 's 1771) Inside the expansion 
interface. 

To communicate with this 
controller, your expansion in· 
terface contains four memory 
mapped locations, starting at 
37ECH, to store and receive in· 
formation . Your DSKMOD util· 
lty must put the information in­
to these locations that the 1771 
chip needs to control the drive. 
Likewise the 1771 returns lnfor· 
mation to these locations in· 
dlcatlng what It has done. 

Being the fearless type, and 
probably a little foolish too, I 
obtained a copy of Western 
Digltal's 1771 Floppy Disk Con· 
trailer Manual. The manual ex· 

plains all the disk 1/0 software 
commands available. By sen­
ding the 1771 the right com· 
mands, your program can read 
and write to the disk just like 
any of the commercial disk 
operating systems (DOS). (I 
don't want to get too detailed 
about how the 1771 works. If 
you are Interested, I suggest 
you get a copy of the manua I. In 
fact, maybe you can add some 
routines of your own.) 

Three-section Program 

Written in Assembly, the pro· 
gram Is divided into three sec· 
lions: A main menu routine that 
gets your input from the 
keyboard; a set of routines to 
perform all of the commands; 
the disk 110 routines. 

The main menu shows you 
exactly what commands are 
available and allows you to 
choose one. The program is 
limited to some basic func· 
lions, but I'll add more as my 
experience with disk opera­
tions increases. Currently, you 
can read , write, modify or zero 
sectors. You can also display or 
print them in both hex or ASCII. 

You select a command by en· 
taring a corresponding charac­

ter. The program finds the ad· 
dress of the routine In the com· 
mand table. 

For example, to select the 
Display command, enter the 
letter D. The address of this 
rou~ine is the fourth entry in the 
command table. If you enter 
any new commands, display 
the command on the screen 
and enter the address of the 
routine in the command table In 
Its alphabetic position. 

The disk 1/0 section of the 
program consists of five 
routines: FDRDY selects the 
disk; TRZERO positions the 
disk to the first track; TRSEEK 
finds a track on the disk; 
SECGET reads a sector from 
the disk; and SECPUT writes a 
sector to the disk. 

Getting the utllity up and run­
ning on any TRS-80 requires a 
little time, but not much else. 
All the device handling codes 
are in the program, including 
getting keyboard input and out· 
putting to both the printer and 
the screen. 

The program does not de­
pend on ROM routines and you 
may want to use them to save 
space. Also, I have an ASA 33 
teletype printer connected to 
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the serial port of my expansion 
interface and need the custom 
printer rout ine. If you do not 
have a printer, or if your printer 

uses the standard parallel con ­
nector, then you will most 
definitely have to change this. 

Running The Program 

First , type the program using 
your editor/assembler. You can 
save your fingers quite a few 
strokes by eliminat ing all the 
comments. In fact , you may 
have some difficulty assembl· 
ing the program in 16K, if you 
don 't leave out the comments. 
At this t ime, you can also use 
any ROM routines in place of 
the routines I have supplied for 
keyboard input and printer out­

enter 1 for the drive number. 
Two blanks follow the words 

track and sector. These num· 
bers must be entered as two 
hexadecimal digits. TRSDOS's 
last track Is 22H and its last 
sector is 9, but I allow a double 
digit sector number for use with 
other disks. For this test , enter 
00 for the track and 00 for the 
sector. The program should 
read the sector Into memory. 

both graphics and characters. 
To return to the main menu, 
simply press the X key. 
Generally, pressing X at any 
time returns you to the main 
menu, even if you are in the mid· 
die of a command. 

Modify Sector 

Modeled after TBug's M com­
mand, after pressing M, the pro­
gram prompts you for the start­

"Ever wonder what's 

out there 


on your disk?" 


digit numbers. 

If you enter a track/sector 
that does not exist on your disk, 
the program hangs up. The pro· 
gram does not check for errors. 
If you've entered everything 
correctly, you should be able to 
display the sector you just 
read. 

If you want to cancel this 
command at any time, simply 
enter X. 

Write Sector 

This is the dangerous com· 
mand. You select this com· 
mand by entering a W. You 
need the same Information as 
for the read sector command: 
disk, track and sector number. 
Remember, you must format 

put. 

I start the program at 7000H, 
but if you want to place it 
elsewhere in memory, simply 
change the ORG 7000H state­
ment. As written, the program 
uses memory from 1QOOH to 
7AFFH. 

When you have entered and 
modified the program for your 
equ ipment, assemble it and 
make sure that you have no er­
rors. I always use the /WE 
switch in EDTASM (editor/ 
assembler) that stops the 
listing on the error. Use a com­
mand like: A OSK MOD/WE. 

It everything goes according 
to plan, you can now load a 
cassette and prepare to record . 
When EDTASM tells you the 
cassette is ready, press return, 
and now you have a copy of the 
utility ready to go to work. 

Get back to Basic and rewind 
the tape to the start of 
DSKMOD. Type SYSTEM, and 
in response to the prompt ?" , 
you should type DSKMOD and 

press Enter. If a ll is going well , 
the stars in the upper·right cor· 
ner will blink tor about 20 
seconds. Now, you will see?" 
again. Simply type I and hit 
Enter. 

Well, If you've made it this 
far, you're ready to test the pro· 
gram. I suggest you use an ex· 
pendable disk. First , try to read 
a sector. In response to the 
Command? prompt, enter R. 

You wiU be prompted for the 
drive, track and sector numbers 
at the bottom of the screen. If 
you only have one disk, then 

the disk before writing to It. II 
You can now use all the other ing byte in the sector to modify. the track/sector that you select 

commands to act on this sec­ Enter the two-byte hex o ffset can't be found on your disk, the 
tor. You can display it or print it ; where you want to start . The program hangs up. To cancel 
you can mod ify individual screen displays the offset and the command, press X any 
bytes; you can zero the entire its contents. (The offset is a hex time. 
sector; and you can write this number added to your start 

Zero Sectorsector to any place on disk. address.) 
You can now change the This is the easiest command 

How to Use DSKMOD value by typing any two valid to use. Simply enter Z and the 
Now that you have the pro­ hex digits. If you want to go on sector buffer wil l be f illed wit h 

gram on your machine, and i t to the next byte, press the zeros. You may want to clear a 
has passed its first test, you 're space bar. Also, by entering the sector on disk, so first zero the 
ready to learn how to use It ! magic X, the program returns to sector buffer and then write 
Below is a description of each the main menu . onto the disk us ing the Wri te 
command and how it works . command. Not much to th is 

Read Sector command, but it can prove 
Display Sector This command allows you to useful. 

If you press D in response to read one sector at a t ime from a Though the commands are 
the Command? prompt , you will disk Into the buffer. Pressing R llmlted, you' re welcome to add 
display the sector buffer. Each displays a prompt at the bot ­ new ones. Even if you already 
line shows 16 bytes in hex and tom of the screen. Enter the have a utility that performs 
then the same 16 bytes as disk drive number 1-4 followed these funct ions, you can use 
ASCII characters. If you display by the track and sector you want th is program as a gu ide to 
a sector of a machine-code pro­ to read . Remember that the writ ing your own disk 110 
gram, the ASCII display will mix track and sector are two hex rout ines. • 

Program Listing 
.. ..... ... ..... ............... .. .... ..... 
ll0100 ,, , f I I, ff I I'''' I'' 1 I I I I' I If I I I I I I I II I I I I I 

00110 
00120 DISK SECTOR 
00130 DISPLAY/MODIFY UTILITY 
00140 
00150 

00160 JAMES A. BEEBE 

00171l FEBRUARY 1981 

00180 ;; ; ; ; ;;; ; ; ; ;; ; ; ;; i;;;;; ;;;;;; ;;;;;;;;; ;;; 
00190 
00200 DEFINE FLOPPY DISK PARA METERS 
00210 ' 00110 00220 BUSY EQU 0 ;FDC BUSY 

ll01l l 00230 DRQ EQU 1 ; DATA REQUEST 
001l3 00240 RESTOR EQU 3 ;RESTORE TO TRACK 0 
0013 ll0250 SEEK EQU leH+RESTOR ; SEEK TRACK 
00D0 00260 CLEARS EQU 0D0 H ; CLEAR STATUS 
008C 00270 READS EQU 8CH ;READ SECTOR 
00AC 00280 WRITES EQU 0ACH ;WRITE SECTOR 
37EC 00290 COMAND EQU 37ECH ;COMMAND/STATUS REGISTER 

Program conttnue~ 
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Pmg,am conr1nued 

37ED 
37EE 
37EF 
37El 
0004 
0008 
0010 
0010 

00300 TRACK 
003U SECTOR 
00 320 DATA 
0033 0 DRIVE 
00340 LDERR 
00 350 CRCERR 
00360 SEKERR 
00370 RNFERR 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

37EDH 
37EEH 
37EFH 
37ElH 
4 
8 
10H 
lllH 

TRACK REGISTER 
SECTOR REGISTER 
DATA REGISTER 
DRIVE SELECT REGIST ER 
LOST DATA ERROR 
CRC ERROR 
SEEK ERROR 
RECORD NOT FOUND ERROR 

0020 
00 40 
0080 
0098 

00380 
00390 
00 400 
00410 

WFERR 
WPERR 
NRERR 
TlERR 

EQU 
EQU 
EQU 
EQU 

20H ;WRITE 
40H ;WRITE 
80H ;DRIVE 
NRERR+SEKERR+CRCERR 

FAULT ERROR 
PROTECT ERROR 
NOT READY ERROR 

009C 
00FC 

00420 
00430 

RD ERR 
WRERR 

EQU 
EQU 

NRERR+RNFER~+CRCERR+LDERR 
NRERR+WPERR+WFERR+RNFERR+CRCERR+LDERR 

00 440 
00450 DEFINE BUFFER LENGTHS AND POINTERS 
00460 

3C00 
040 0 
0100 
00 40 
0010 

00470 
00480 
00490 
00500 
00510 

VIDMEM 
VIDLEN 
SEC LEN 
LINSIZ 
LINES 

EQU 
EQU 
EQU 
EQU 
EQU 

3C00H 
1024 
256 
64 
16 

;VIDEO MEMORY 
;VIDEO MEMORY SIZE 
;SECTOR SIZE 
;CHARACTERS PER LI NE 
;LINES PER SCREEN 

00520 
00530 DEFINE UART PARAMETERS FOR SERIAL PRINTER 
00540 

00E8 00550 RESET EQU llE8H ; RESET PORT 
llllEA 
llllEB 

00560 
00570 

CONTRL 
DATAP 

EQU 
EQU 

0EAH 
0EBH 

;CONTROL PORT 
;DATA PORT 

00580 
00590 CHARACTER EQUATES 
00600 

000D 
000A 
005F 

00610 
00620 
00630 

CR 
LF 
CURSOR 

EQU 
EQU 
EQU 

0DH 
BAH 
SFH 

;CARRIAGE RETURN 
;LINE FEED 
;CURSOR CHARACTER 

00640 
00650 MISCELLANEOUS EQUATES 
00660 

3F4D 00670 CMDPOS EQU VIDMEM+845 ; COM MAND INPUT POSITION 
Program corumues 

COOSOL DISCOUNTS 

COOSOL LRC 400 SERIES** 

PRINTERS CPU- TERMINALS- SOFTWARE OEM PRINTER INTERFACE 

ADDS C OMPUTER SY STEMS 
• MULT !VISION 3 Step 3 5 16-019000 ... . .. S11 ,275 
•MULTI VISION 3 Step 2 516-018000 .. $10 .172 
• MULTIVISION 3. Step 1 516-017000 .. S 9 070 
• MUL TIVISION 2 516·020000 S 7 520 
• MUL TIVISION 1 S 16-006000 . . . $ 3.312 
• ADDS ACCESSORIES & SOFTWARE . CALL 

ALTOS MTUIFLOPPYI HARDDISK 
• 8000-7MTU !Mb FL 17 2MT s12 118 

HAR D FLOPPY DISK 
208K RAM S &P - 10 1OMb 8 HARD DISK $150 ea. (QUANTITY ONE) 
• 1Mb FL 112 MT 8000 - IOMTU s 9 616 DESIGNED TO OPERATE 
• 1Mb Fl oppy 8000-10D s 7 875 ANY SERIES 400 LAC-EA TON PRINTERS 

• Epson MXBO 8541 -0001 S49& CALL • 1 2M b Floppy 8000-1 0 s 7 438 
• Epson MX70 8341 ·0005 5999 CALL • ALTOS Ac cesso 11es & Sollwa•e CALL 

• 28 SYSTEM LEVEL SOFTWARE COMM AN DS
• Epson MXBO GA AF TRAX 8541 ·89 15. ~CALL 

• CHARACTER ENHANCEMENT
• Epson MXBO F T 8641 -0001 ~CALL TELEVIDEO TE RMINALS 

• BOTH SERIAL !RS-2321 AND PARALLEL INPUT• Epson MX80 F TGRAF TRAX 8541-0075 , S65& CALL • 910C 5595 • 91 2C $705 
• BAUDRATE SELECT FROM 110 TO 9600• Epson MX 100 9624 -0024 , ST-9&- CALL • 920C S 750 • 9SOC S959 
• STANDARD 96 ASCII CHARACTER FONTS• Epson cables and cards .. , CALL • TEL EVIDEO Accessones CALL • REVERSE FONT PRINTING• NEC Spmwnler 5510 - 1 $2495 

• NEC Spmv.i,tte' 5515·1 S2495 • UPPER ANO LOWER CASE PRINTING 

• NEC Sp1nwn te, ~520- 1 $2880 • UP TO 48 CHARACTERS PER LINENE C COMP UTER SYSTEMS 
• NEC Sp1nwute1 5525-1 S2950 • NEC Compute1 PC-8001A S 1 056 • 5X 7. 10 x 7 OR 10 X M DOT MATR IX CHARACTER 
• NEC Sp1nwn1er 5530- 1 S2495 • NEC- I 0 Un•t PC·8012A S 626 GENERATOR, 
• NEC Accessories .... CALL • NEC- I 0 Port PC-8033A S 152 • PRINTS TEST CHARACTER SET 
• ANACOM Parallel ANC150P SI 195 • NEC- DISK DRIVE PC-8031 A S 1 056 • SUPPLIED WITH 8 ,500 ufd/ 35V ELECTRONIC 
• ANACOM SERI AL ANC150S S 1195 o NEC - DISK ORIVE PC ·8032A S 931 CAP ACITOR. BUi l T IN POWER SUPPLY WITH 

• NEC - G• Mon,to• JB- 1201 . S 220 REGULATORS AN D TRANSFORMER 

·Reg1steteCI Traciemark or Tandy Corporation • NEC - Cot Mon•IO• JC-1202 s 995 o 5-314 X 7-112 INCH BO ARD SIZE 


• NEC Accessones &Sotfwa,e CALL"FACTORY D IR ECT 

COOSOL, INC. P.O. BOX 743, ANAHEIM , CALIFORNIA 92805-0743 (714) 545-2216 
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This is a picture 

of all the printers in the world 


that outsell the MX-80. 


E 
The one thing you can't beat in the marketplace is value. 
And there simply isn't a better combination of reliabil­
ity, print quality, fea tures and price in an 80-column 
printer than the Epson MX-80. Anywhere on earth . 

But while we're pleased to make the best-selling 80­
column printer in the world, we' re hardly surprised. 
Because we decided a long time ago that the way to suc­
c ed in this business is to build a good product, sell it at 
a fair price, and stand behind it. 

So we built our MX-80 with i atures like a choice of 
24 different type faces, graphics that rival plotters, logi­
cal eeking, bidirectional printing and the world's firs t 
di po able print head. We priced it at under $650. And 
if it breaks, we'll be here to fix it. 

That seems like a straightforward enough policy. But 
when we first introduced the MX-80, the competition 

laughed. ow they' re cutting prices, introdu ci ng 
"new" models, and running splashy color ads, all in an 
effort to catch up . And they're not laughing. 

But you don't have to take our word for it. You've got a 
choice: you can buy the printer that's been embraced by 

several hundred thousand 
computer fa natics all 
over the world. Or you 
can buy something else. 
And take your chances. 

,,..404 

EPSON 
EPSON AMERICA, INC. 

3415 K.1shiwa Street, Torrance, CA 90505 • (213) 539-9140 
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Program conrinued 

3FC0 00680 LINE16 EQU VIDMEM+960 
3FCD 00690 DSKPOS EQU VIDMEM +973 
3FE1 00700 TRKPOS EQU DSKPOS+20 
3FF6 00710 SECPOS EQU TRKPOS+21 
3FE2 00720 OFFPOS EQU VIDMEM+994 
387F 00730 KBRDY EQU 387FH 

00740 ; i ; ; ; i i ; ; ; ; iii ; ; ; i ; ; iii ; ii ; ; i i ; ; 
00750 DSKMOD ENTRY POINT 
00760 .......................................,, , , , ,, , ,, , ,, , ,,, , ,, , ,, , , , ,,, , , , 

7000 00770 ORG 7000H 
7000 00780 DSKMOD EQU $ 
7000 F3 00790 DI 
7001 CD8071 00800 CALL UART 

7004 310B79 00810 LD SP , STACK 
7007 CDA171 00820 CALL VIDRES 
700A 214D3F 00830 DSK010 LD HL,CMDPOS 
700D CD4D70 00840 CALL CHARIN 
7010 CDA170 00850 CALL GETADR 
DR 
7013 3805 00860 JR C, DSK020 
7015 112A70 00870 LD DE,DSK030 
7018 D5 00880 PUSH DE 
7019 E9 00890 JP (HL) 
701A 00900 DSK020 EQU $ 
701A llC03F 00910 LD DE,LINE16 
701D CD5670 00920 CALL CLRLIN 
7020 219A78 00930 LD HL,INVMSG 
7023 011800 00940 LD BC,INVLEN 
7026 EDB0 00950 LDIR 
7028 18E0 00960 JR DSK010 
702A 00970 DSK030 EQU $ 
URN 
702A 3E20 00980 LD A, I I 

702C 324D3F 00990 LD (CMDPOS) ,A 
702F 3009 01000 JR NC,DSK010 
7031 11C03F 01010 LD DE , LINE16 
7034 CD5670 01020 CALL CLRLIN 

LAST LINE ON SCREEN 

DRIVE NUMBER INPUT 

TRACK NUMBER INPUT 

SECTOR NUMBER INPUT 

BYTE OFFSET INPUT 

KEYBOARD READY REG 


;DISABLE INTERRUPTS 
;INITIALIZE FOR PRINTER 

; SET STACK 
;DISPLAY SCREEN 
;COMMAND BYTE 
; INPUT COMMAND CHAR . 
;GET COMMAND ROUTINE AD 

;ERROR 
; RETURN ADDRESS 
; PUT ON STACK 
;PROCESS COMMAND 
;lll!ERROR 
;MESSAGE LINE 
;CLEAR IT FIRST 
;INVALID COMMAND MSG 
; MSG LENGTH 

;CONTINUE 
;COMMAND PROCESSING RET 

;CLEAR OLD COMMAND 
;GET ANOTHER COM.MAND 
;CLEAR AND START OVER 

Program contmves 

'lbe 
A completely refurbished 
IBM Selectric Terminal with 
built-in ASCII Interface. 

*FOR YOUR TRS-80 WITH OR WITHOUT 

EXPANSION INTERFACE. AVAILABLE WITH 

CENTRONICS TYPE PARALLEL PORT. 


Features: 
• 	300 Baud Serial 
• 	14.9 characlers per econd 


printout 

• Reliable heavy duty Seleclri 

mechanism 
• RS-232C Interface 
•	 Documentation included 
• 	60 day warranty-parts and 

labor 
• High quality Selectric print­

ing Off-lin use as typ writer 
•	 Optional tractor feed 


available 

• 15 in h carria~e width 
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Also works with Exa­
tron 's Stringy floppy. 
for fast loading of pro· 
gram . (Has RS232 
built in stringy) 

HOWTOORDER 
DATA-TRANS1000 
1. We accept Visa, Master 
Charge. Make cashiers checks or 
personal check payable to: 
DATA-TRANS 
2. All orders are shipped 
F.0.B. Sanjose, CA 
3. Deliveries are immediate 

Desk and table top models also available. 

For orders and information 

DATA-TRANS 
45277 Fremont Blvd., #7 ...-m 

Fremont CA 94538 

Phone: (408) 263-9246 



Program continued 

71137 1801 lill0311 JR DSKlilllil 
"11il411 
lilllilSlil 

; i i ; i i; i ; ; ; ; ; i ; ; i ; ; i ; ; ii ; ii ; ; ; i i 
UTILITY ROUTINES 

0111611 
"11il71il 

; ; i ; ; ; ; ; i i ; ; ; ; i ii ; iii ; i ; i ; ii i ; i ; 

"11il81il ; 
7039 
7039 0630 

"11il90 
01100 

ASCH EX EQU 
SUB 

$ 
'0' 

;CONVERT ASCII TO HEX 
;SUBTRACT ASCII BIAS 

703B 
703E 
7040 

FA4A70 
FE0A 
D8 

01110 
01120 
111130 

JP 
CP 
RET 

H,ASC010 
10 
c 

;INVALID HEX 
;IS IT 11-9? 
;YES. DONE 

DIGIT 

7041 0607 01140 SUB 7 ;ASSUME A-F 
7043 FEllA 01150 CP BAH ;CHECK A-F RANGE 
7045 3803 lilll60 JR C,ASC010 ;INVALID HEX DIGIT 
71147 FE10 01170 CP 10H ; LES S THAN F? 
7049 08 01180 RET c ;YES. DONE 
704A 3E00 01190 ASC010 LD A,0 ;INVALID DIGIT RETURN 
704C C9 01200 RET 

01210 
01220 ; 

7040 01230 CHAR IN EQU $ ;INPUT CHAR FROM KEYBOA 
RD 
704D 
704F 

365F 
CDD370 

01240 
01250 CHA010 

LO 
CALL 

(HL) , CURSOR 
KEYBRD 

;TURN 
;SCAN 

ON CURSOR 
KEYBOARD 

7052 
7054 
7055 

28FB 
77 
C9 

01260 
01270 
01280 

JR 
LO 
RET 

Z,CHA010 
(BL) ,A 

; WAI T 
;SHOW 

UNTIL 
USER 

INPUT 

01290 
01300 

7056 01310 CLRLIN EQU $ ;CLEAR LINE 
7056 05 lill320 PUSH DE ;SAVE 
7057 
7058 

EB 
3620 

01330 
01340 CLR020 

EX 
LO 

DE,HL
(HL), I I 

70 SA 23 01350 INC HL 
7115B 70 01360 LO A, L Progtam continues 

ADVENTU RES! I! ARCADE AND THINKING GAMESQUESTFor TRS-80 and COLOR -80. These Ad- 16K and extended or level ff BASIC 
ventures are written in BAS IC, are ful l lea· 
tured, fast act ion, fu ll plotted adventures 
that take 30-SO hours to play. (Adventures 
are interactive fantasies. It's like reading a 
book except that you are the main char · 
acter as you give the computer commands 
like "Look in the Coff in " and "'Light the 
torch.") 

QUEST . A NEW IDEA IN ADVEN -

TURE GAMES! Different from all the 
others. Quest is played on a computer 
generated map of Alesia . Your job is to 
gather men and supplies by combat, bargain ­
ing, exploration of ruins and temples and 
outr ight banditry . When your force is strong 

TIME TREK, REAL TIME REAL 
GRAPHICS TREK . See the torpedoes fly 
an d K lingons explode . No more scoll · 
ing displays, n o more turn taking. - This 
one has real time and real displays. In 
BASIC - for 16K level 11 or extended color 
BASIC. $14.95 . 

Adventures require 16K. They sell for enough, you attack the Citadel of Moorl ock STAR FIGHTER - This one man space 
$1 

4
.9

5 
each . 

ESCAPE FROM MARS (by Rodger Olsen) 
in a life or death battle to the finish. Play · 
able in 2 to 5 hours, th is one is different 

war game pits you against 
battlewagons, and one man 

spacecruisers, 
fighters . You 

This ADVENTURE takes p lace on the every time. have the view from your cockpit w indow. a 
RED PLANET . You' ll have to explore a 16K COLOR-80 OR TRS­80 ONLY . $14 .95 working instrument panel, and your wits . 
Mart ian city and deal with possibly hosti le Another real t ime goody . $9.95 . 
aliens to survive this one. A good first BATTLEFLEET - This grown -up ver· 
adventure. sion of Battleship is the toughest thinking 

PYRAMID (by Rodger Olsen) game available on 80 computers . There is 
This is our most cha llenging ADVEN· no luck involved as you seek out the SO's 

TURE . It is a treasure hunt in a pyram id hidden fleet. Th is is a topographical toughie. 
full of problems . Exciting and tough! $9 .95. 

TREK ADVENTURE (by Bob Retelle) SLASHBALL - A two p layer game of 
This one takes place aboard a familiar strategy and skill , th is is Ii ke nothing you 

starship. The crew has left fo r good reasons ­ have ever seen before. This takes fast 
but they forgot to take you , and now you fingers, quick w i ts and concentration. Play-
are in deep trouble. able from age 6 to 65 , it is a good family 

DEATH SHIP (by Rodger Ol sen) gam e. $9.95 . 
Our first and original ADVENTURE , MINOS - SK - Features amazing 30 

this one takes place aboard a cruise ship ~ graphics . You see a maze from the top, the 
but it ain ' t the Love Boat. screen blanks, and when it clears, you are in 

VAMPIRE CASTLE (by Mike Sassman) the maze at ground level finding your way 
This is a contest between you and o ld · ' through on foot. Realistic enough to cause 

Drac . and it's getting a little dark outside . claustrophobia. $12 .95. (COLOR ­80 ONLY) 
s14 .95each ._ Please specify system on all orders ~ 

This is only a partial listing of what we have to offer. Send for free catalog to: ..... 

.-129 AARDVARK-SO 
TRS-80 2352 S. Commerce. Walled Lake, Ml 48088 COLOR-80 

(313) 669-3110 
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70SC E63F 01370 AND 3FH 
70SE 20FB 013S0 JR NZ,CLR020 
7060 Dl 01390 POP DE 
7061 C9 01400 RET 

01410 
01420 ' 7062 01430 CLRSCN EQU S 

7062 21003C 01440 LD HL,VIDMEM 
7065 3620 01450 CLR010 LD (HL ) ,' ' 
706 7 23 01460 INC HL 
706S 7C 01470 LD A,H 
7069 FE40 014 80 CP 40H 
706B 20FB 01490 J R NZ,CLR010 
706D C9 01500 RET 

01Sl0 
01520 

706E 01S30 FORMAT EQU S 
706E CS 01S 40 PUSH BC 
706F FS 01S5 0 PUSH AF 
7070 217777 01560 LO HL , FMT BUF+l 
7073 CD197l 0lS70 CALL HE XA SC 
707 6 70 
7077 23 

01S80 
01S90 

LO 
IN C 

(HL ) , B 
HL 

707 S 71 01600 
016lll HEX 

LO (HL) ,C 
DI GIT DISPLAY 

7079 23 01620 INC HL 
707A 23 01630 I NC HL 
707B DS l.ll640 PUSH DE 
707C 060S 016511 LD B, B 
707E 0E02 01660 FORll10 LO C,2 
70Sll cs 01670 PUSH BC 
7081 lA 01680 FOR020 LO A, (DE) 
70S2 13 01690 INC DE 
70S3 CD197l 01700 CALL HEXASC 
7086 70 017111 LO (HL),B 

7087 23 01720 INC HL 
708S 
70S9 

71 
23 

01730 
01740 

LD 
INC 

(HL) ,C 
HL 

708A Cl 01750 POP BC 
70SB llD 01760 DEC c 
708C CS 01770 PUSH BC 
708D .20F2 01780 JR NZ,FOR020 
70SF 23 01790 INC HL 
7090 Cl 111880 POP BC 
7091 ll!EB lll8lll DJNZ FOR010 

01820 ASCII DISPLAY 
7093 23 01830 INC HL 
7094 23 01840 INC HL 
709S Dl 01850 POP DE 
7096 0610 01860 LD B,16 
7098 lA 01870 FOR030 LO A, (DE) 
7099 77 01880 LO (HL) ,A 
7119A 13 01890 INC DE 
709B 23 1119011 INC HL 
709C l0FA 019111 DJNZ FOR030 
709E Fl 01920 POP AF 
709F Cl 01930 POP BC 
70A0 C9 1!1940 RET 

01950 
01960 

70Al 01970 GETADR EQU s 
DR 
70Al 211379 01980 LD HL,CHDTBL 
711A4 D641 01990 SUB 'A' 

711A6 FABS70 02000 JP M,GET020 
711A9 FElB 02010 CP 27 
711AB 3011B 1120211 JR NC,GE T020 
70AD SF 020311 LD E,A 
70AE CB23 1121140 SLA E 
70B0 
70B2 

1600 
19 

02050 
112060 

LO 
ADD 

D,0 
HL,DE 

70B3 SE 1120711 LD E, (HL) 
70B4 23 0211811 INC HL 
70B5 56 020911 LD D, (HL ) 
70B6 EB 021110 EX DE,HL 
70B7 C9 02110 RET 
70BS 37 02120 GET020 SCF 
70B9 C9 021311 RET 

02140 
02150 , 

711BA 02 1611 GETDIG EQU s 
T 
70BA CD4D70 02170 CALL CHARIN 
70BD FE0D 02180 CP CR 
70BF CS 02190 RET z 
70C0 FESS 02200 CP 'X' 

;END OF LINE? 
;NO'f YET . 

;CLEAR SCREEN 
;START AT TOP 

;DONE? 
;NOT YET. 

;FORMAT DISK SECTOR 

;FORMAT BUFFER 
;CONVERT OFFSET 
;STORE FOR DISPLAY 

;SAVE FOR LATER 
; 8 WORDS TO FORMAT 
;2 BYTES PER WORD 
;SAVE IT 
;GET HEX DIGITS 
;NEXT BYTE 
;CONVERT TO ASCII 
;STORE IN FORMAT 9UPFBR 

;RESTORE 
;ONE LESS BYTE 
;AND SAVE AGAIN 
;DO 2 BYTES 
;NEXT WORD 
;RESTORE 
;LOOP OVER 8 WORDS 

;RESTORE BUFFER PTR 
;DISPLAY 16 CHARS. 
;GET CHAR FOR DISPLAY 
;DISPLAY IT 
;NEXT ONE 

;LOOP UNTIL DONE 
;RESTORE 

;GET COMMAND ROUTINE AD 

;COMMAND TABLE 
;VALID COMMANDS ARE A-Z 

;INVALID 
;A-Z? 
;NOPE. 
;GET TABLE OFFSET 
;CONVERT TO WORDS 

; I NDEX INTO TABLE 
;GET ROUTINE ADDRESS 

;ADDRESS TO HL 

;FLAG AS INVALID 

;INPUT DIGIT AND CONVER 

; GET USER INPUT 

Prog1am contmues 
; TERMINATE? 
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Program conrmuea 

70C2 
70C4 
70CS 

2002 
37 
C9 

02210 
02220 
02230 

JR 
SCF 
RET 

NZ ,G ET041l ;NO. 
;F LAG IT 

70C6 
70C9 
N 

CD3970 
EB 

02240 
022S0 

GET040 CALL 
EX 

ASCH EX 
DE ,H L 

;CONVERT TO HEX 
; DE HAS STORAGE LOCATIO 

70CA ED6F 02260 RLD ; PUT LOW NIBBLE IN LOC. 

70CC EB 02270 
70CD 23 02280 
FIELD OVERFLOW 

EX 
INC 

DE,HL 
HL 

; BACK 
;NEXT 

TO NORMAL 
DIGIT 

70CE 
70D0 
70Dl 

FEFF 
37 
3F 

02290 
02300 
02310 

CP 
SCF 
CCF 

-1 ;CLEAR 
;CLEAR 

Z FLAG 
CARRY FLAG 

70D2 C9 02320 
02330 
02340 

; . 
RET ;DONE 

70D3 023S0 KEYBRD EQU $ ;KEYBOARD SCAN ROUTINE 
70D3 
70D6 

3A7 F3 8 
B7 

02360 
02370 

LD 
OR 

A, (KBRDY) 
A 

;CHECK FOR ACTIVITY 

70D 7 ca 02380 RET z ;NOTHING. 
70D8 D9 02390 EXX ;SAVE REGS 
70D9 ll6FF 02400 LD B,0FFH ;DEBOUNCE KEYBOARD 
71lDB 10FE 02410 DJNZ $ 
70DD CDEB70 02420 CALL READKB ;GET CHARACTER 
70E0 D9 02430 EXX ;RESTORE 
70E l 
70E2 
70E3 

B7 
FS 
3A7F38 

02440 
024S0 
02460 KB Dlllll 

OR 
PUSH 
LD 

A 
AF 
A, (KBRDY) 

;RESET Z FLAG 
;SAVE CHARACTER 
;WAIT UNTIL KEY LIFTED 

71lE6 87 02470 OR A 
70E7 
70 E9 

20FA 
Fl 

02480 
02490 

JR 
POP 

NZ ,KBD010 
AF 

70EA 
70EB 
70EE 
70EF 

C9 
210138 
7E 
B7 

02S00 
02Sl0 
02S20 
02S30 

READ KB 
READ10 

RET 
LD 
LD 
OR 

HL ,3801H 
A, (HL) 
A 

;DONE 
;START SCAN 

70F0 200S 02S40 JR NZ ,READ20 
70F2 CB2 S 02SS0 SLA L 
70F4 F8 02S60 RET M 
70FS 18F7 02S70 JR READlll 
70F7 
70F8 

4F 
AF 

02S80 
02S90 

READ20 LD 
XOR 

C,A 
A 

70F9 CB3D 02600 READ2S SRL L 
70FB 3804 02610 JR C,READ3S 
70FD C608 02620 READ30 ADD A,8 
70FF 18F8 02630 JR READ2S 
7101 06FF 02640 READ3S LD B,0FPH 
7103 04 026S0 READ40 INC B 
7104 CB39 02660 SRL c 
7106 30FB 02670 JR NC,READ40 
7108 80 026 80 ADD A,B 
7109 4F 02690 LD C,A 
710A 3A803B 02700 LD A, (38 80H ) 
710D 0F 02710 RRCA 
710E 0F 02720 RRCA 
710F Bl 02730 ADD A, C 
7110 4F 02740 LD C,A 
7111 0600 027S0 LD B,0 
7113 21B677 02760 LD HL,KBTAB 
7116 09 02770 ADD HL,BC 
7117 
7118 

7E 
C9 

027 80 
027 90 

LD 
RET 

A, (HL) 

02800 ; 
02810 . 

7119 02820 HEXASC EQU $ ;CONVERT HEX TO ASCII 
7119 OS 02830 PUSH DE ;SAVE 
711A ES 02840 PUSH HL 
711B 212E7B 028S0 LD HL ,ASCII ASCII TABLE 
711E 47 02860 LD B,A SAVE A 
711F E60F 02870 AND 0F H GET LOW NIBBLE 
7121 SF 02880 LD E,A SET AS OFFSET 
7122 1600 02890 LO D,0 
7124 19 02900 ADD HL,DE INDEX INTO TABLE 
712S 
7126 
7127 

4E 
78 
E6P0 

02910 
02920 
02930 

LO 
LD 
AND 

C, (HL) 
A, B 
0F0H 

GET ASCII CHAR. 
RESTORE 
GET HIGH NIBBLE 

7129 0F 02940 RRCA SHIFT TO LOW NIBBLE 
712A 0F 029S0 RRCA 
7128 0F 02960 RRCA 
712C 0F 02970 RRCA 
712D SF 02980 LD E,A SET AS OFFSET 
712E 212E78 02990 LO HL,ASCII TRANSLATION TABLE 
7131 19 03000 ADD HL ,D E INDEX INTO TABLE 
7132 
7133 

46 
El 

03010 
03020 

LO 
POP 

B, (HL) 
HL 

GET ASCII 
RESTORE 

CHAR. 

7134 Dl 03030 POP DE 
7135 C9 03040 RET 

Program cantmves 
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Program contmuecJ 

031158 l 
7136 03060 LPRINT EQU $ SERIAL PRINTER DRIVER 
7136 B7 03070 OR A ANYTHING TO PRINT? 
7137 ca 83880 RET z NO 
7138 F5 03898 LPR6Hl PUSH AF SAVE FOR NOW 
7139 DBEA 83188 LPR820 IN A, (CONTRL) CHECK UART STATUS 
713B CB77 1!3118 BIT 6,A READY? 
7130 28FA 83121! JR Z,LPR820 NO. 
713F Fl 1!3138 POP AF RESTORE 
7140 D3EB ll3141l OUT (DATAP) ,A SEND TO LINE PRINTER 
7142 FEBO 83158 CP CR WAS IT A CR? 
7144 ce 83168 RET NZ NO. DONE 
7145 3E8A 03178 LD A,LF ADD A LINEFEED 
7147 l8EF 83188 JR LPRlll8 GO SEND TO LP. 

83198 ; 
7149 83288 SECDFN EQU $ ;DEFINE SECTOR PARAMETE 
RS 
7149 llC83F 83211! LD DE,LINE16 ;LAST LINE ON SCREEN 
714C CD5678 83228 CALL CLRLIN ;CLEAR IT FIRST 
714F 213E78 83238 LD HL,RWMSG ; PROMPT USER 
7152 013808 83241! LO BC,RWLEN ; PROMPT LENGTH 
7155 EDB8 83258 LDIR ;SHOW USER 

83268 GET DRIVE NUMBER 
7157 218B79 83278 LD HL,DRIVEN ;STORAGE LOCATION 
715A 3688 83288 LO (HL) ,8 ;CLEAR FIRST 
715C llCD3F 83298 LO DE,DSKPOS ;SCREEN POSITION 
715F EB 83388 EX DE,HL 
7168 CDBA70 033Hl CALL GETDIG 
7163 D8 83328 RET c 

1!3338 ; GET TRACK NUMBER 
7164 21El3F 83348 LD HL,TRl<POS ;SCREEN POSITION 
7167 ll8C79 83358 LO DE,TRACKN ;STORAGE LOCATION 
716A CDBA71l 83368 CALL GETDIG 
716D 08 03378 RET c 
716E CDBA78 83388 CALL GETDIG 
7171 D8 03398 RET c ;TERMINATE

03488 GET SECTOR NUMBER 
7172 21F63F 83418 LD HL,SECPOS ;SCREEN POSITION 
7175 ll8D79 034211 LD DE,SECTRN ;STORAGE LOCATION 
7178 CDBA78 1134311 CALL GETDIG 
717B 08 834411 RET c 
717C CDBA78 83458 CALL GETDIG 
717F C9 1!3468 RET 

03478 
83488 i 

7188 83498 UART EQU $ ;INITIALIZE UART 
7188 D3E8 0 35 88 OUT (RESET),A ;RESET UART 
7182 3EF4 83518 LO A,0F4H ;SET PARAMETERS 
7184 D3EA 83520 OUT (CONTRL),A ;SET SWITCHES 
7186 C9 1!3538 RET 

83548 
83558 i 

7187 83568 UPTRAK EQU $ ;UPDATE TRACK DISPLAY 
7187 3AED37 83578 LO A, (TRACK) ;GET ACTUAL TRACK t 
718A CD1971 03588 CALL HEXASC ;CONVERT TO ASCII 
7180 78 03591! LD A,B ;SWAP B AND C 
718E 41 83688 LD B,C
718F 4F 83618 LD C,A 
7198 ED43El3F 83628 LD (TRKPOS) ,BC
7194 C9 83638 RET 

03648 
83650 

7195 83668 VIDSAV EQU $ ;SAVE SCREEN IN BUFFER 
7195 117673 83678 LO DE,VIDBUF ;VIDEO SAVE BUFFER 
7198 21883C 83688 LD HL,VIDMEM ;VIDEO MEMORY 
719B 018084 83698 LD BC,VIDLEN ; MEMORY LENGTH 
719E EDB8 83788 LDIR ;MOVE TO SAVE AREA 
71A8 C9 	 03718 RET ;DONE

03728 . 
71Al 83738 VIDRES EQU $ ;RESTOR SCREEN 
71Al ll883C 03740 LO DE,VIDMEM ;VIDEO MEMORY 
71A4 217673 03758 LO HL,VIDBUF ;VIDEO SAVE BUFFER 
71A7 818884 83768 LD BC,VIDLEN ;BUFFER LENGTH 
71AA EDB8 83778 LDIR ;MOVE TO SCREEN 
71AC C9 	 03780 RET 

03798 ;; ;;;;;;;;;;;;;;;; ;;;;;;;;; ;;;;;; 
83888 ; FLOPPY I/0 ROUTINE ..................................
83818 '''I l l'''' Ill I I If II I It I II I II I I I I I

71AD 03828 FDRDY EQU $ ;READY DISK 
71AD 3A8879 83838 LD A, (DRIVEN) ;GET DRIVE NUMBER 
71B8 32El37 83848 LO (DRIVE),A
7183 2lEC37 93858 LD HL,COMAND ;SET COMMAND REGISTER 
7186 llEF37 83860 LD DE,DATA ;SET DATA REGISTER
71B9 Bl 8888 03870 LD BC,8 ;DELAY TIME 
71BC 0B 83888 DELAY DEC BC 
7180 78 83898 LD A,B ; UNTIL DISK
718E Bl 83988 OR c ; IS UP TO 

Program contmues 
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~------------------------------, 
I / 	 31 E•l 31•1 Street • New York, ~~MPUTEIR CE~~nglon Avenue • New York. N.Y. ' 

(between Mlldl•on & P&rlc Av&nuu) (American Bninds Bldg., belwffll 461h & 47fh SI.) 

I 

I 


the best available on the 	market today for TRS-80® Computers 

at SUPER 	DISCOUNT PRICES! 
AVALON Hill EPX- AUTOMATED S I MULATION PERSONAL SOFTWARE 


0 TANK TICS ...... - .. - ............ .. .... 21.50 D STAR WARRIOR (CASS. OR DISK! . . .... 35 95 0 CCA MGMT·TRS·80 ........ - ........... 85.00 

0 MIDWAY .. .. _13 50 0 THREE PACK IOI .... -- .... - .. .. .. .. 45.00 0 ZORK [DJ ........................... .35.95 

0 NUKEWAR .......................... ... 13.50 D STMIFLEET I CASS, OR DISK] - ... 22.50 

D PLANET MINERS . . . . __ ___ 13.50 0 	 INVASION (CASS. OR DISK] . . ... 22.50 BIG FIVE SOFTWARE 
0 CONVOY RAIDER .. .. .. • .. .. .. .. _13.50 D APSHAI (CASS. OR DISK ] ........ .. ... 35.95 
 D ATTACK FORCE .. . . ... .. .............. 14.30
0 B1 BOMBER ..... .. ...... . ..... 1350 0 	 AYN !CASS . OR DISK! ... .. .. _... __ .. _. 17.95 
 0 GALAXY INVASION _ .. __ .......... _.. 14.30
0 LORDS OF KARMA . . . . _18.00 0 	 MOALOC !CASS. OR DISK! ..... _. . .... 17.95 0 METEOR MISSION 11 .................. _.. 14.JO
D CONFLICT 2500 . _.... - .. ..... _........ 13.50 D RIGEL (CASS. OR DISK] .... - .... - ... .26.95 
 D SUPER NOVA ...... - .. .. ... .. _.. 14.30D COMPUTER ACQUIRE ._. . . ___ .. _ . 16.00 0 COSMIC FIGHTER .. . .. .. .. .... _.. 14.JO 

DROBOT ATTACK ...... .. 14.300 BASEBALL . ....... 22 .50 § ~~~Lt~~~Ri~ABSLSE n~~~~ !Cass or OJ ~~:~; 

0 EMPIRE OVERMIND .. _.. 27 .00 0 TU ESDAY QUARTERBACK /0 / .. 26.95 

APPARATADVENTURE INTERNATIONAL COMPUTER SIMULATIONS COMPANY 0 	 NEWDOS/80 2.0 .. .. ...... . .. . .. 135.00 0 ADVENTURE HINT BOOK ......... . .... 7 .95 
 0 BATILE OF BULGE-BASTGONES ....... 17 95

0 ADVENTURE •O .. . . .. . .. _........ 6 25 
 0 D·OAY INVASION OF FRANCE . --- ... 17.95 HAYDEi0 ADVENTURE (1.2.3) 101 ............ 35 .95 
 D DOG RACE. COLOR ONLY [C] . _. - . 5.95 
0 ADVENTURE {4.5.6) 01 ............. 35 95 	 0 SARGON II _.. _.... .. ............ 25.00
0 GREAT DICT ATOR .. . .. 7.25D ADVENTURE (7.8.91 [D . ____ .. ____ _.35 .95 	 D SARGIN 11 ID/ ............ ..... _.. . ... JO.CO
D JEDI KNIGHT .................. . 11 75

0 ADVENTURE (10.11.121 101 .... ... 35 .95 
 0 LUNAR ENCOUNTER .. .... . 11 .75
0 ADVENTURE (specify 1·121- __. _. . . . . . . 17.95 	 STRATEGIC SIMULATIONS0 MERCENARY ................. .8.95
0 MEAN CHECKERS MACHINE . __.. __ 17 95 
 0 SHARK. COLOR ONLY I Ci ... . . . 5.95 D COMPUTER BISMARCK IOI . .. - ... 51.50
0 MEAN CHECKERS MACHINE [DI .. .. . . 22 .95 
 D SLOT MACHINE .............. . . . 7 25 0 	 COMPUTER BISMARCK . . 42 .00
0 DR. CHIPS ......... . .... .... ..... .. ... 17.95 
 0 BATILE OF BULGE-ST VITH . . .. 13.550 OR. CHIPS IOI .. . .... . ..... _.. _. _17.95 
 0 STAR CRUISERS .. . .. .. .. . .. .. -13.55 SUI-LOGIC0 INTER FICTION SAMPLER ID! . . . . . 13.55 
 D U·BOAT . COLOR ONLY (CJ . -- ... -- .. ... . 5.95 0 T80-FS1 FLIGHT SIMULATOR 22.000 INTER-LOCAL CALLS (OJ . . . . . . . 17.95 0 ORION WAR. COLOR ONLY JC).... . 5.95

D INTER-TWO HEADS /DI .. .. .. . .. . 17 95 0 POLARIS. COLOR ONLY [C) __ . __ . _. . . 5.95 0 30 GRAPHICS - . . . . 26.50 

0 INTER-IMPETUOUS DI .. . _.... _ . _17 95 
 D ASTEROID PIRATES .. . .. .. .. . .. .. .. . 13.55
0 KID-VENTURE 1 . .. .. ..... .... ..... _.. . . 17.95 

0 STARtREl<.3.5 .. .. . .... .. ........ 1795 D AOVEN~~~R~~IO~-~O~-A~E- _.. 25.50 

0 STAR TREK 3.5 \OJ .............. .. 17.95 INSTANT SOFTWARE D ASSEMB~Y DEVELOPMENT [D I .. . _.. 80.00

0 ZOSS ED IN SPACE ............ _.. . . 13 55 
 D AIR FLIGHT SIMULATION .. - -- -- ... 8.95 D BASIC COl>IPILER ID) .. . ......... . ... 175.00 

0 MACES"1 . SARLOG ........ ...... .. 31 .00 D ASTEROIDS ID] .......... . 17.95 0 EDI rOR/ ASSEMBLER _.... _...... _.. ... 25.00

0 MACES 11 . SISYPHUS . ..... _. __ . . .. _... 31.00 D BALL TU RRET GUNNER . . 8.95 0 	 FORTRAN COMPILER [DJ .... _..... _... 80.00 
0 LUNAR LANDER .. . ....... .. .... 17 95 
 D BATTLEGROUND .... .. 8 95 0 	 LEVEL Ill BASIC . 44.00 

0 LUNAR LANDER (Of ..... . 18 95 
 D CHECK MANAGEMENT )0) .36.55 a MuMATH 101 ....... -- -- ....... -- - -- - .64 00

0 POKER .. ................. .. 1355 0 CHESSMATE-80 . . . . . . 17.95 0 OLYMPIC DECATHALON (CASS OR DISK) ... 25 .00 

D GALACTIC TRILOGY I DI . __ . . __ . 35 95 D COSMIC PATROL _. .. _ . 13.55 0 TYPING TUTOR . _.. . . __.13.55 

0 SILVER FLASH .. .. . .. .. .. .. 17.95 
 0 COSMIC PATROL IDI 17 95 

0 SILVER FLASH !DI .......... . 17.95 
 0 DAREDEVIL . --·-- .8.95 	 SSMD MISSILE ATTACK . . _17 95 
 0 DISASSEMBLER . . . -- ... - -- .8 95 
 0 LAZYWRITER /D] ........ .. ......... 11250
0 STAR SCOUT _... .. .. .. .. .. . 17 95 
 0 DISK EDITOR ID) ...... 36.55 D CONQUEST ...... _.. _..... _... .. .. . .. 13.45 0 SPACE INTRUDERS .. .. . . ...... 16 75 
 D DISK SCOPE (DJ - . - 17 95 
 D DISASSEMBLER IC) .. _................ 13.45
0 STAR FIGHTER ....... .. .... _.. __ . . 22 .50 
 D DLDIS [Dl ------ . 17.95 D HANGMAN [Cl .... 11 .65
0 DEVICE DRIVERS . 17.95 0 TAPECOPY .. .. 13.45ACORN SOFTWARE D ENHANCED BASIC .22.50 

0 A TERM .................... . 17 95 .. 895
D FLIGHT PATH _ 

TPG0 SYSTEM SAVERS ........... . . 13 55 0 1.0 . TEST ...... _._ .. .. 8.95 

0 INVADERS . .... .. ....... .. . .8.95 0 DEATH DREAONAUGHT ............... 13.45 


0 DISK/TAPE UTILITY .................. 17 95 0 INVESTORS PARADISE .... . . .8.95 

0 DISASSEMBLER ___ . . _- . _ . _13.55 

D DEA TH DREAONAUGHT I DI .. _........ 17.95 
0 STAR TREK SIMULATION ._ . 8.95 0 IRV ................ . .22 .50 0 DE AOL Y DUNGEON .. _.. .. ..... _.. ..... 13.45 

0 GAMMON CHALLENGER . . . 13 55 -- . 27 55 

0 PIGSKIN .. .. .. . .. . . .. . . . . . . 13 55 § j~~ FL?6Hrei1 i>iL.o-r -- - 13.55 gg~~~6~~ud~L :::::::: :: : : : :: ::: ::: ~~ 


0 MONEY MADNESS . -- . 8.95 0 DRAGON OUEST IOI .................. 19 75 

0 NIGHT FLIGHT ........... .. D TRIPLE ADVENTURE ID/ _........ . .... 31 00


0 ULTRA TREK .......... .. 13 55 

a SPACE WAR .. " .. -- 8 95 	 - -- -- .. 8.95 
a WARP/LANDER . - - . . . .. 8 95 0 ONE -0 MAILING LIST [D / .. . . ... 22 .50 

0 BASKETBALL (Of .. . .. . .. .. .. .. • . . 18 95 0 SKIRMISH--80 .... . ... . . - .. 8.95 SYNERGISTIC SOLAR 

0 BASKETBALL . .. .. .. .. . 13 55 0 TLD IS ... _. 13.55 0 ACE21 ........... .. .. - -- - ..... 17.95
0 UTILI TY I 	 . 8.95 
0 DUEL· N· DROIDS IOI . . 18 95 0 ANTS . ........ .. - .. 13.45 

0 DUEL·N-DROIDS . . .. . ... 13 55 0 LIFE ...... ......... . ... 13.45
0 UTILI TY II .8.95 

0 INVADERS FROM SPACE . . . . . . . 13 55 0 PARSECTOR .. .. . 17.95 

0 INVADERS FROM SPACE IOI . - . . . - .. 18 95 
 OUALITY SOFTWARE0 PIGSKIN IOI .. . .. . .. . .. .. .. .. . .. . 18 95 
 SPECTRAL0 DEBUG . ..... . ...... .. ... 13.55 

D PINBALL I OI.... . .. ...... .. .. 1895 

0 PINBALL .. .. .......... _.. 13 55 


0 FASTGAMMON . .. . . -- . 17.95 0 SPACE INVAOERS IC/ _. _19 75 

D EVEREST EXPLORER __.. __ .. _. 13 45 D LOWBALL POKER ... . . 10 .45 0 METEROIDS (C) _- . 19.75 

0 EVEREST EXPLORER (DI . . . 18 95 0 BANKSHOT . - ·- - . 8 .95 0 SPACEWAR IC/ .. - -- .... 19 75 

D SUPERSCRIPT [ DI .. . _.. 45 00 0 POKERPETE .. . ..... . - - 10.45 0 LIFE /Ci ............ . 13.45 


0 RUMMY MASTER __ .. _. 10 45 D ETCH· A·SKETCH !Cl _..... _. 8 95 

D 3DTIC TAC TOE ........ .. -- .. 13.55 0 ARTILLERY IC/ ....................... 7 25
MEO SYSTEMS 0 OS LIGHT PEN ......... .. -- . 17.95 0 	 SPACE TRADERS IC/ _. . . ___ 13 45 


0 DEATHMAZE 5000 ...... _.. . 11 65 
 D SKETCH 80 ... 13.55 0 	 MAGIC BOX ICJ --- ..................2250

0 RATS REVENGE .. __ ....... . 11 GS 

D REALI TY ENDS ... _............. . 8 95 
 If you don't see ii listed, wrlte... we probably have ii in stock! 

Ship 1he above prog1ams as checked 10: 	 Number of P1ograms Ordered . _ 

Amount of order ._ ... . _. . _..Mr / Mrs 

NY residents add Sa lesTax __ _ 

Add shipping anywhere in the U.S 2.00 

Tota l amount enclosed __ _ 
State __________ Zip --- ­ Charge my 0 Master Charge 0 Visa 

I have a --~~-~-------­ Signa lure 
Name of Compuler

C· TRS-80 Color 
Wllh ------ - ---- K memory 	 Card No _____ Expires ---- ­D-on Disc Persona l Checks please al low 3 weeks . 80 MICRO -DEC '81 

If not marked • Cassette 

:, TRS	 :-BO isa reg1s1ered trademark of TANDY CORPMail to: DIG~~;+9s~tr!l~~~OO~OBP. " 
OUTSIDE NEW YORK CALL TOLL FREE (800) 221-3144 / 


' Pr ices sub1ect to change w11hou1 notice 	 IN NEW YORK CALL (212} 889-8975 
' ------------------------------- / 
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Program contmued 

71BF 20FB 03910 JR NZ ,DELAY ; SPEED. 
71Cl C9 0392 0 RET 
71C2 03930 TRZERO EQU $ ;POSITION TO TRACK ll 
71C2 3603 939 49 LD (llL) ,RESTOR 
71C4 7E 03959 TRZ910 LD A, (llL) ;GET STATUS 
71C5 E698 93969 AND Tl ERR ;ERRORS? 
71C7 C9 03970 RET NZ ;YES . EXIT 
71C8 CB46 93989 BIT BUSY , (HL) ;DONE? 
71CA C2C471 03999 JP NZ,TRZ010 ;NOT YET. 
71CD 3E01 04000 LD A,l 
71CF 321279 04919 LD (INIT),A ;FLAG AS READY 
71D2 C9 94029 RET 
71D3 94039 TRSEEK EQU $ ;FIND SPECIFIED TRACK 
71D3 3AED37 94040 LD A, (TRACK) ;GET CURRENT TRACK 
71D6 47 94059 LD B,A 
71D7 3A9C79 04969 LD A, (TRACKN) ;GET SELECTED TRACK 
71DA BB 04070 CP B ;SAME? 
71DB CB 04989 RET z ;YES. DONE 
71DC 32EF37 94090 LD (DATA) ,A ;LOAD IT 
71DF 3E13 04199 LD A,SEEK ;SEEK COMMAND 
71El 77 94119 LD (llL) ,A ; ISSUE COMMAND 
71E2 7E 94129 TRSll19 LD A, (HL) ;GET STATUS 
71E3 E698 94139 AND Tl ERR ;ERRORS? 
71E5 C9 94149 RET NZ ;YES. EXIT 
71E6 CB46 94159 BIT BUSY, (HL) ;DONE? 
71E8 C2E271 94169 J P NZ,TRS010 ;NOT YET. 
71EB C9 04179 RET 
71EC 94189 SECGET EQU $ ;SECTOR READ 
71EC 3A9D79 94199 LD A, (SECTRN) ;GET SECTOR NUMBER 
71EF 32EE37 04290 LD (SECTOR) ,A ;SETUP SECTOR REGISTER 
71F2 91007A 04210 LD BC,SECBUF ;DATA BUFFER 
71F5 3E8C 94220 LD A,READS ;SET COMMAND 
71F7 77 04239 LD (HL) ,A ;ISSUE COMMAND 
71F8 CB4E 04249 SEC919 BIT DRQ, (HL) ;DATA REQUEST? 
71FA CAF871 04259 JP Z,SECll10 ;NO . WAIT 
71FD lA 94269 LD A, (DE) ;MOVE DATA BETWEEN MEMO 
RY 
71FE 02 94279 LD (BC) ,A ;AND FLOPPY DISK 
71FF 9C 04280 INC c ;ONE MORE BYTE 
7299 C2F871 04299 JP NZ , SEC010 ;DO 1 SECTOR (256 BYTES 
) 
7293 C9 04399 RET 
7294 04319 SECPUT EQU $ ;WRITE SECTOR 
7294 3A0D79 94329 LD A, (SECTRN) ;GET SECTOR NUMBER 
7297 32EE37 94330 LD (SECTOR) ,A ;LOAD IT 
729A 91907A 94349 LD BC,SECBUF ;DATA BUFFFER 
720D 3EAC 04350 LD A,WRITES ;SETUP COMMAND 
720F 77 94369 LD (HL) ,A ;ISSUE COMMAND 
72111 CB4E 04370 SEC020 BIT DRQ, (HL) ;DATA REQUEST? 
7212 CA1072 04389 JP Z,SEC020 ;NO. WAIT 
7215 0A 04399 LD A , (BC) ;GET BYTE 
7216 12 04400 LD (DE) ,A ;WRITE TO DISK 
1211 0c 04410 INC c ; ONE MORE BYTE 
7218 C21972 04420 JP NZ,SEC020 ;DO l SECTOR (256 BYTES 
) 
721B C9 94430 RET 

04440 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 
04459 
04469 

COMMAND ROUTINES .... ............................. ; 
II I I I It It ti I I ti, ii I ii I It i I I I I It 11 

721C 04470 DISPLY EQU $ ;DISPLAY SECTOR 
721C CD9571 04480 CALL VIDSAV ;SAVE SCREEN 
721F 0610 04490 LD B,LINES 
7221 3E00 04500 LD A,0 ;STARTING OFFSET 
7223 llll07A 04510 LD DE,SECBUF ;BUFFER ADDRESS 
7226 D9 04529 EXX 
7227 l1003C 94530 LD DE,VIDMEM ;VIDEO SCREEN 
722A D9 04549 EXX 
722B CD6E70 04550 DISlll0 CALL FORMAT ;FORMAT 16 BYTES 
722E D9 04560 EXX 
722F 217677 04570 LO HL,FMTBUF ;FORMATTED LINE 
7232 "14000 04580 LD BC,LINSIZ 
7235 EDB0 04590 LDIR ;MOVE TO VIDEO 
7237 D9 04600 EXX 
723B C610 04610 ADD A,16 ;BUMP OFFSET 
723A 10EF 04620 DJN Z DIS01'l ;LOOP UNTIL DONE 
723C CDD370 04630 DIS020 CALL KEYBRD ;GET INPUT 
723F FE58 04640 CP 'X' ;BACK TO MAIN MENU? 
7241 20F9 04650 JR NZ,DIS020 ;NO. WAIT 
7243 CDA171 04660 CALL VIDRES ;RESTORE SCREEN 
7246 C9 04670 RET 

94680 ; 
04690 ; 
04700 , 

7247 04710 MODIFY EQU $ ;MODIFY SECTOR CONTENTS 

7247 11C93F 04720 LD DE,LINE16 ;MESSAGE LINE 

Program continues 
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TEXAS COMPUTER SYSTEMS 
Offers Lowest Prices on 

FOR PERSONAL BUSINESS 

OR ENTERTAINMENT 


Color Computer 
4K Level I $319 
16K Level I $439 
16K Extended Basic $489 

With TCS Memory: 
16K Level I $369 
16K Extended Basic $449 

Expansion Interfaces 
Zero K Interface $254 With TCS Memory: 
16K Interface $359 16K Interface $318 
32K Interface $469 32K Interface $388 

Epson Printers $Call 

l etler Qua1t1y malri • prin1er nas lull sollwaie conlrO! ol 40 . 80 . 66 or 132 columns 80 cps 01oirec11ona1 
1rac1or leeo 01sposao1e prontneao SJOOless than nearest compe1111ve pron1er L1s1s $645 Call lor our 
IOWl)f1c e 

MX-80 Tractor Feed MX-100 Graphtrax , Friction 
MX-80 FT Friction and and Tractor up to 15" 

Tractor wide. 
Graphtrax for MX-80, MX-80 FT, graphics option. 

..................................................... 
JKL PATCH I nos O<!Cnes ~EWOO' .' I 1noSOFTWARE \JEWOOS 80 so lhdl 1ne Jjt.'l func11on ,.., orm! the 
TRS80 Qraonics 'I. h1I,. !hf D' .nier 1em.11n5 1n rne )t.ln

EPSON MX-80 naro rnooe rri1nrr rn,1n lflP TRS80 rn~O" .. ri~" .11 flW'i 

PRINTER DISKETTE all or lhe leJTure., 011ne 011nte1 to tH: u\ea o 11 vi:>u c.1n 
011mu 1he screen 10 tt-ie p1.nl£>1 ,l! ttr·v 11mf' w1ll1 ;i!t 

A como1e1e ais'-eHti w1rn 6 con1rllPte 111es tor use a1crnn1cs 

Or. fake a$10discount1f you buy this item w11h purchase of the Epson MX·80 

TRS·BO 

we hawe all Rad t0 Slllc l com puttr1. and ac.cess0t 
1es.. and 1 numbet ol otntf br1nd compolff 1!,m1. 
tall us for you1 \Ot(1ht needs ' nd gel I COOY ol our 
ulalOI 

Model Ill l&K $835 With TCS Memory: 
Model Ill 32K $979 Model 111 32K $909 
Model 111 48K $1089 Model 111 48K $969 

Model 111 48K 2 Disk RS232 $2100 
Model 11132K1 Disk $1729 
Mode\ 1\148K1 Disk $1849 

TEXAS COMPUTER SYSTEMS 

Offers Lowest Prices on 

Model II 64K $3288 
An excellent computer tor your business 
needs . Easy expandability &compatib ility . 
No formal operator tra ining needed . All ac· 
cessor ies available - disk expansions , 
printers . software. at our low discount 
prices . Our fa st . fully insured air freight 

~:;;;;;;;:::===--- service can assure most deliveries within 
seven days after payment is received . 

Corvus Hard Disks SCall 
~. 10 °' 20 megaoyies 01 slora e lflf lhe Mooe1I 11 °'Ill We can conhgure a syslem IOI you witn e11ner 
TRSOOS. NEWOOS BO or CPI Mlor ooe. or se,eral comou1ers sllanng aSJngle hara onve s•mullaneoosly for 
example lrom 110 8 MOOel lf's may snare asingle laige dala basew11h 1ne COl'lus Cons1ena1100 Mull1ple•e• 
This also allows you to use different manulaclorers computers oo too same hara disk system at tile same rime 
Also 111s Apple Superoram Allosand most ollle1 compulers As your ousmess grows acie11t1onal s10irage aM 
termina ls may lle aClaed easdy 1nexpens1vely Why wa11 mon1hs IOI othe1 s 01cwmses? Wt! can deliver Hlese 
rekaoie oroven hard disk systems N001 Corvus nas sold and shipoeo ten limes m0te hard <Hives tor: 
rm:rocompulers 1nan all lherr compe11tc..s como1oeo Call us ror the lowest price! 

mreu y eTecutnore 1e1ocarno1e marnmf' ld'1Qt1aoe 
t11r OrtHdles 3 to 10 !1mec; ras1e1 tnnn re<wYr Bac;1c.

BASIC·IO £-:lencte<J 01s~ Ba~1r tonq ~.111Jote lncluae.-. Macro-80 AssernDler Specrry CPM ll' 
name-s cn,urunQ Vdrttto!e1enq1nrecoras A Slcom 

MICROSOFT 

IRSOOS SJ25 w/ manual . SlO manual only . 
na1aote '" ero1e1a1 ... t version S294 w/manual. FORTRAN-IQ >•P-OrfS ANSI 66 olus r Mnv e.
SJD manual only . len"1ono; tnclu tnQ \1A CP.O 80 Has horary w1rn

BASIC COMPILER S•me Bas•r lnnqu,1qe ns ni..tndqer 1eloc.atdOle otJ1ec1 ct·rno1le• a,.,.(J 11n~ inc 
BASIC: 80 effet,11 con1011es 8.J'i•C oromam in10 .l '""~" s•oow/manual . SJO manual only . 

w11rl your [cson MX BO P•u11e• 
reitOy 10 use 

MICMD S•na a1101rne lason P11nier com'11Anos 
10 ine or inter dircc:tiy 1rom DOS or as par I ol an au10 
aoohng wslem Se uD 1r-e onn1er irom DOS lo the 
1voes1v1~ vou want rneri run r e 01oqram 

BICLETT/ BAS P•oouce large grapn1c 1e11eos on 
your pr1n er dnel scrf'en Dump !he ieuers 1oorm1er or 
10 e11sk Altows J d1!te1en1 s11e leuero; 10 the printer 
Prog1am1-i; men.ue1r1ven '4'cruma~ r11socons1ruc1 tafqe 
lelle• hlles 1or Mf PGE1"Q 1n10 y1lur t1.1s1c program 

EPSON/SUB Merge tf11s s.mall mOdule 1n o anv 
Basic: program anti lt'\f'n issue any o! ttie minter com 
mdnCIS wtlh a~ leHer corirnrlnd with leUers represen 
11nq 1ne puroose 01 nr rnmrnanCJ lou neeo no1 •rle• 
llac;k ancJ 1or1t1 to dor.omerll..tMn f:.;11emely ea~.,. 10 
ose a11a makes i.smg rne pr1n1er much erlsier rn,tn 
ever lletore 

DEMO / BAS A suoer tutiJr1,1· D'OQr lm w11h hun 
oieos ol Rf Ms anCI hundreds o' SC"·f'n o•omots in.i• 
leach vou how ensv 11 •S toc-eate "ll',Hles 11111h yo11 1 

foson MX80 or1n1e1 

LABEL/BAS - Cus1om laOel making orogram on· 
eluding graphics Ma es cus1om ma11mg 1aoe1s an 
easy 1ob 

DEFSTATE/SUB A srne5- ot nrw <Aoro or11l le1 
commanC1s rt1JI r,rn t)P rneroec 1n•o .1., 1 B,is+r Pro 

Word Processor Package S2679 
Includes 2 Disk Model Ill with 48K. Epson MX-80 Tractor Feed with cable . and 
word processing software ready to operate . Lists al $3300 . Our low price 
special this month : 52679. For MX·BO FT Tractor and Friction . add $99 . 

crrarns !hat allov, va11ou!I au1011nl1C t,p·v-1 nns 10 'JC 
CUI Prinl Mies ,\llh QJ.JDM 00 1dff':, .Hf)11na lt'IP."1 
w11l'l one <wo10 Cen1er ,1nv 1t1•1 ..... 1~ O''t' ,Jrrrt\tnC1 
e1r 

Special Price All seven ol the above 
modules on one drskelte or on Iape tless 
JKU for your Model I or Ill lor only 
S29.95 

Special-With TCS Memory 
*Model Ill 48K 2 Disks $1895 

Uses oroven MPI <Jr1ves mod1t1ed tor tt1ooy opera11on and 
Percom con1ro1ttr t 1m1ted 90 Clay wa rranty CaU tof 
details 

Printers 
Caroon rtbOon tv~wr1ter Qudl 1y ror "1101(] orocessino .iJDaisy Wheel II cps Centronics mterface 16Srandarcs par31.eJ Futl ·· 
w1111n 1nd1v1dua1 sheers or l!1crion teea 1r,1ctor leeo

$1695 S250 e~Ha Fasrest O;u<;'I wr1ee1 ,war1ao1e at 1n1s once 

Line Printer IV $825 
Pocket Computer

Line Printer V $1599 & Acc . SCall 

Line Printer VI $995 Pocket Compuler Pr1nltH 

Htlertace 1n s1ockLine Printer VII $350 

• PaYn en! i.~11r1t'y Oroe1 Cas.n1e1 s Cn \.o Cet11he.n .. Pr1ce'.i suo1ect 10 c:naoqe any 11me 
Checi. Pf't'i.ona· r.neO\ Ta~f' 3 w•t; V15A MC .. N:o Id~ out·oH.1tt1e le l ~n~ cm IJl.1, 

aoa JJ .. Oe11ver ~ s.uD1et 1 10 d'JdrlaOrnllf 
• Sr11op1ng e.- ir-.1 rwo1ea t.y pnone v 25 

TEXAS CO.MPVTEA SYSTEMS 
BOX 1327, ARLINGTON, TEXAS 76004-1327 

For fast. eff1c1ent service we can air fre ight from Dallas 
to ma1or a/ p near you Call lor 1nforma11on 

Toll Free Number 800-433-5184 
Texas Residents 817-274-5625 
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P1091am contmue<t 

724A C05679 94739 CALL CLRLIN 
7240 217678 94741! LO HL,MODMSG 
7259 1!12409 047511 LO BC,MODLEN 
7253 EDBll ll4761l LDIR 

04771! ; GET STARTING OFFSET 
7255 CD9571 04780 CALL VIDSAV 
7258 21E23F 94790 LO HL,OFFPOS 
725B 110F79 94801! LO DE,OFFSET 
725E CDBA70 04819 CALL GETDIG 
7261 08 04820 RET c 
7262 CDBA70 04830 CALL GETDIG 
7265 08 94840 RET c 
7266 CD6279 94859 CALL CLRSCN 
7269 21093C 1148611 LO HL,VIDMEM 
726C 
726F 
7272 

3AllF79 
11'Hl7A 
SF 

94879 
048811 
114 891! 

LO 
LO 
LO 

A, (OFFSET) 
DE,SECBUF 
E,A 

TOR 
9491!9 ; DISPLAY STARTING OFFSET 

7273 CD197l 04919 MODlll0 CALL HEXASC 
7276 
7277 

711 
23 

1149211 
94930 

LO 
INC 

(BL) ,B 
HL 

7278 71 114949 LO (HL ) ,C 
7279 23 04950 INC HL 
727A 23 04960 INC HL 
727B 23 1!4970 INC BL 

1!4980 ; DISPLAY BYTE AT OFFSET 
727C lA 04990 LO A, (DE) 
7270 CD197l 05999 CALL HEXASC 
7289 
7281 

79 
23 

95019 
05929 

LO 
INC 

(HL) ,B 
HL 

7282 
7283 

71 
23 

05039 
05940 

LO 
INC 

(BL ) ,C 
HL 

7284 23 05950 INC BL 
05060 ; GET MODIFYING BYTES 

7285 05 05070 PUSH DE 
7286 110E79 05080 LO DE,MODBYT 
7269 CDBA70 951!9£! CALL GETDIG 
728C Dl 1!5100 POP DE 
7280 3839 £!5110 JR C,MOD030 
728F 2819 05120 J R Z,M00029 
7291 05 0513£! PUSH DE 
7292 110E79 95140 LO OE,MODBYT 
7295 CDBA7£! 95150 CALL GETDIG 
7298 Dl £!516£! POP DE 
7299 3820 95170 JR C,MOD030 
7298 2804 05189 JR Z,MOD029 
7290 
72All 
72Al 
72A3 

3A0E79 
12 
3620 
70 

951911 
95200 
0521£! 
0522£! 

MOD020 

LO 
LO 
LO 
LO 

A, (MODBYT) 
(DE) ,A 
(HL), I r 

A,L 
72A4 F63F 05230 OR 3FH 
72A6 6F 95240 LO L,A 
72A7 23 05259 INC HL 
72A8 7C 05260 LO A,H 
72A9 FE40 05270 CP 411H 
72AB 2011 £!5280 JR NZ,MOD025 
72AD 05 05291l PUSH DE 
72AE 2141l3C 05300 LO HL,VIDMEM+LINSIZ 
72Bl ll0£!3C 05310 LO DE,VIDMEM 
72B4 01C003 05329 LO BC,VIDLEN-LINSIZ 
72B7 EDBll ll5330 LDIR 
72B9 CD567£! ll5340 CALL CLRLIN 
72BC EB 05359 EX DE,HL 
72BD Dl 05361l POP DE 
72BE 
72Cl 

3A0F79 
3C 

ll5370 
05380 

MOD025 LO 
INC 

A, (OFFSET) 
A 

72C2 
72C5 

321lF79 
13 

ll5391l 
1!5409 

LO 
INC 

(OFFSET),A 
DE 

72C6 18AB 954lll JR MOD£!10 
72C8 CDA171 1!5429 MODll3£! CALL VIDRES 
72CB C9 05431l RET 

95440 ; 
95451! ; 

72CC 1!546£! PRINT EQU $ 
72CC 21Cll3F 115471! LO HL,LINE16 
72CF 063A 05480 LO B,RWLEN+2 
7201 3E0D £!5490 LO A,CR 
7203 CD3671 055011 CALL LPRINT 
7206 
7207 

7E 
23 

05510 
05520 

PRI005 LO 
INC 

A, (HL) 
HL 

7208 CD3671 05530 CALL LPRINT 
7208 lllF9 05540 DJNZ PRI£!05 
7200 3E0D 05550 LO A,CR 
72DF CD3671 05560 CALL LPRINT 
72E2 3E0D 05570 LO A,CR 

;CLEAR IT FIRST 
; MODIFY MESSAGE 

;SAVE SCREEN FIRST 
;OFFSET POSITION 
; TEMP STORAGE 
;GET OFFSET 
;DONE 

;TERMINATE 
;CLEAR THE SCREEN 
;START DISPLAY AT TOP 
;SET INITIAL OFFSET 
; BUFFER ADDRESS 
;SET BYTE OFFSET IN SEC 

;CONVERT TO HEX 

;GET BYTE 
;CONVERT TO ASCII 

;SAVE SECTOR ADDR 
;STORAGE FOR MOD BYTE 

;TERMINATE 
;NEXT BYTE 

;2'ND DIGIT 

;END 
;NEXT BYTE 
;GET MOO 
;UPDATE SECTOR 
;CLEAR BYTE 
;GET COLUMN NUMBER 
;SET TO LINE END 

;BUMP TO NEXT LINE 
;CHECK SCREEN END 
;BEYOND SCREEN? 
;NOT YET . 
;SAVE 

;SCROLL DOWN 

;SET BL TO LAST LINE 
;RESTORE 
;GET OFFSET 
;NEXT BYTE 
;SAVE IT 
;NEXT BYTE IN SECTOR 
;DISPLAY ANOTHER LINE 
;REDISPLAY SCREEN 

;PRINT SECTOR 
;SECTOR INFO 

;SETUP FOR PRINT 

;PRINT INFO 

; END OF LINE 

Prog1am commves 
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Model 488-808 For Model 1 Operation 
• Ja 

~L. 

Model 488-BOC For Model 3 Operation 

• Model It D isassembler 

IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPIB-488 controller capability to 
TRS-80 Model 1 or 3, Level 2 or DOS with 
a minimum of 16K. 

488-808 or 488-80C $325. 
+ ShlfJprng. msurance & 'a:it 

WHEN ORDERING SPECIFY DISK OR TAPE 

SCIEN TIFIC ENGINEERING LABORATORIES .,...29 1 

11 Ne il Drive • Old Bethpage . NY 11 804 
Telephone : (516) 694·3205 

•T1adema1k of Tandy Cotp. 
Thete ts no a!l;/1ar1c .1 between Sc1entdlc Engtneering 
Laborato11es and Tandy Corp. 01 Radio Shack . 

Output in ASCII or hex to printer or screen . . .... __ .. . ONLY s 13.95 
•Data F ile Uti l ity (Model I Level 11. 16 K min .) Creates /Updates / Sorts ANY disk file 
~dependent_of your program . _ .... _... . _. ___ . . .. Disk only $81.95 

• Model II Macro Assembler Incorporate fast, time-saving macros in to assembly 
language programs _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OHL vs74.95 

LOOK! ( 11 

MSG 

CLS 
PRINT MSG . 1t . 13 
JP200S 
OEFM ·· 1T WORKS' !" " 
ENO 

(2-A) LO B. 1BH 
LO A , 8 
RST 8 
LO Hl . MSG 
LO B . 1f 
LO C . ~H 

(2-8 ) 

MSG : 

RST 8 
LO A . 36 
RST 8 
OEFM ··1T WORKS !! .. 
ENO 

Both programs produce the e•acl same code . Program (1 ) was created with the Macro Assembler. 
Save ~0% -60% time while redu cing error probability' 
OllANO OPENING SPECI A L . 10 % Olf • II O•de•s 1ece,,ed ~y 11 -16-8• 
OUR OUAA AN TE£ All programs w in wor~ as ad,,.ert1sed o, vour money 1ePun(led 

DELTA PRESENTS 


PRICES WITH BYTE 

MODEL II : 

2K Mal ling list-Keep flock or 2000 oomes & 
ood1esses. rett elve any one In 2 seconds The most 
sophlsttcoled mo11e1 on the marker With Zlp-somng 
molllng label printer 5349 95 

DMMU (Olsk/ Memo1y Monogemenl u111111es ) - Reao . 
wrlle. move and copy onv secior on any disk or search 
o olsk /or a specific hex or ASCII string Use OISASS TRS 
ro disassemble onyThlng rn memory to n1gn1y.1eodoble 
l-80 mnemonics 534.95 
ocs NU·BASIC-Bener man rhe omer ell'fenoec 
BAS/Cs to1 much 1ess1Sort & seorcn oirovs PEEK & 
POKE read tram CRT slngl&-step BASIC insert & 
de/eTe /Ines unaer program conTro1. create rmkoble 
BASIC modules which rood & execute wllhout erasing 
ti/es or erasing VO!IODles use ON BREAK GOTO IQ 11op 
interrupts . bener line & s111ng edlnng s1ng1e. 11ne 
oupl lcote & 1e1oco1e run ·rype ah8oo 90 x48 
graphics. mum·lme luncnons muco mo1e Musi De 
seen 10 be belreved' sl 70 

OCS CUSTOM SERVICES - We prov1oe Tu ll-; custom 
software or the 1nausrry s mos1 1easonoble 1ote5 Colr 
or wrlle tor ae1011s 

MODEL I/ Ill 

MAGIC - Thats whOI we co 11oui AOvonceo G1opnics 
1ns1ruc11on Course Learn ro 01a w 3·01mens1ono1 
shapes ono cu111es moT look n1·1es1Volume I ovolloDle 
nowlor 4K I t6K 11 & 11 1 S995 

MOD3MON -Exomme modify oump & load to tape 
compute JR values 101 hano­ ossemorv 
16Klll s9 95 
OISASSTRS-Macnine cooe d1sossemble1 t6K ll or 
Ill S9 95 

MODEL II DISKS (Box of 10) '39.95 

We ln~lle submissions !1om 011 sotrwo1e oulnors 

Hlgnes1 royo l!l es po ld. for more 


ln!ormollon, ca ll or write . 


DELTA COMPUTER SYSTEMS 
68 Chenango Street 
Binghamton, NY 13901 DEPT 

(607) 722-9593 ..-570 513 

ONACKI 
-0 

INTRODUCING THE FIRST PASCAL COMPILER 
FOR TRS-80* MODEL I AND MODEL Ill** 
• FAST ONE PASS RECURSIVE DESCENT DESIGN 
•CONFORMS CLOSELY TO ISO DP7185.1 
•SYNTAX ERROR CHECKING 
• ACCESS TO TRS-80 GRAPHICS AND RANDOM NUMBER GENERATOR 
•COMPLETE DOCUMENTATION 
• RUNS UNDERTRS DOS SE ND CKECK Oil MONEY ormrn - 6% SALES rAX FOR CALIf OllOEQS 

ONACKI SYSTEMS ~ 
5161 COLE ST. ONACKI• TRS-80 IS A TRADEMARK OF TANDY CORP_ 

SAN DIEGO, CA 92117 0**MINIMUM 32-K AND SINGLE DISK DRIVE 
.,.. 427 
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Program conrmued 

72E4 C0367l 05581l CALL LPRINT 
72E7 
72E9 
72EB 
72EE 

ll610 
3Ellll 
ll007A 
C06E70 

ll5590 
05600 
056Hl 
05621l PRllll0 

LO 
LO 
LD 
CALL 

B,LINES 
A,0 
DE,SECBUF 
FORMAT 

BUFFER INITIAL OFFSET 
ADDRESS OF BUFFER 
FORMAT A LINE 

72Fl 09 05630 EXX 
72F2 ll8 05640 EX AF,AF' 
72F3 217677 05650 LO HL,FMTBUF ;FORMATTED LINE 
72F6 ll640 05660 LO B,LINSIZ 
72F8 7E 1156 71l PRI020 LO A, (HL) ;GET A BYTE 
72F9 23 056 80 INC HL 
72FA E67F 056 90 AND 7FH ;PRINT ONLY CHARACTERS 
72FC FE20 05700 CP I I ;CONTROL CHAR? 
72FE 
731ll 

F2037 3 
3E21l 

ll5710 
05720 

JP 
LO 

P,PRHl30 
A, I I 

;NO. 
;SUBSTITUTE SPACE 

731l3 CD367l 05730 PRI030 CALL LPRINT ;SEND TO SERIAL PRINTER 

731l6 10F0 05740 DJNZ PRI020 ;LOOP UNTIL DONE 
7308 3EllD 05750 LO A,CR ;END WITH CARRIAGERETUR 
N 
730A CD3671 05760 CALL LPRINT 
7300 09 05770 EXX 
730E 08 05780 EX AF,AF' 
730F C610 
7311 10DB 

05790 
05800 

ADD 
DJNZ 

A,16 
PRllll0 

;BUMP OFFSET 
;LOOP OVER 16 LINES 

7313 C9 05810 RET 

7314 
05820 
05830 

, 
READ EQU $ ;READ DISK SECTOR 

7314 CD4971 05840 CALL SECDFN ;DEFINE SECTOR TO ACCES 
s 
7317 08 05850 RET c ;TERMINATE 
7318 CDAD71 05860 CALL FORDY ;START UP DRIVE 
731B 3Al279 05870 LO A,(INIT) ;HAVE WE INITIALIZED? 
731E B7 05880 OR A 
731F CCC271 05890 CALL Z,TRZERO ;NO. MOVE TO TRACK 0 
7322 CDD37l 05901l CALL TRSEEK ;GET TRACK 
7325 C25073 05910 JP NZ,IOERR ;DISPLAY ERROR 
7328 CDEC7l 05920 CALL SECG ET ;READ SECTOR 
732B C25073 05930 JP NZ ,IO ERR ;DISPLAY ERROR 
732E CD877l 05940 CALL UPTRAK 
7331 C9 05950 RET 

ll5961l 
05971l ' 7332 05980 WRITE EQU s ;WRITE DISK SECTOR 

7332 CD4971 05990 CALL SECDFN ;DEFINE SECTOR TO ACCES 
s 
7335 08 06000 RET c ;TERMINATE 
7336 CDAD71 06010 CALL FDRDY ;READY DISK 
7339 3Al279 06020 LO A,(INIT) ;HAVE WE INITIALIZED? 
733C B7 06030 OR A 
7330 CCC27l 06040 CALL Z,TRZERO ;NO. FIND TRACK 0 
7340 CDD37l 06050 CALL TRSEEK ;GET THE TRACK WE WANT 
7343 C25073 06060 JP NZ , IOERR ; DISPLAY ERROR 
7346 CD0472 06070 CALL SECPUT ;WRITE SECTOR 
7349 C25073 06080 JP NZ ,IOERR ;DISPLAY ERROR 
734C CD877l 06091l CALL UPTRAK 
734F C9 06100 RET 

06110 ' 7351l 06120 IOERR EQU $ ;DISPLAY DISK I/O ERROR 
s 
7350 F5 061311 PUSH AF ;SAVE ERROR CODE 
7351 11C03F 06140 LD DE,LINE16 ;MESSAGE LINE 
7354 CD5670 06150 CALL CLRLIN ;CLEAR IT 
7357 21B278 06160 LO HL, IOEMSG ;I/ O ERROR MESSAGE 
7 35A 011900 06170 LO BC, IOELEN ;LENGTH 
7350 EOB0 06180 LDIR 
735F Fl 06190 POP AF ;RESTORE ERROR CODE 
7360 C01971 06200 CALL HEXASC ; 'A' HAS ERRORS 
7363 13 06210 INC DE ;NEXT BYTE 
7364 EB 06221l EX DE,H L 
7365 
7366 

70 
23 

06230 
06240 

LD 
INC 

(HL) ,B 
HL 

;DISPLAY ERROR CODE 

7367 71 06250 LO (HL) , C 
7368 C9 06260 RET 

06270 
06281l ' 7369 

7369 11600 
06291l 
063011 

ZERO EQU 
LD 

$ 
B,0 

;ZERO SECTOR BUFFER 
;256 BYTES LONG 

736B 21007A 06310 LO HL,SECBU F ; BUFFER ADDRESS 
736E 0E00 06320 LD C,0 ;NU LL FILL 
7370 
7371 

7l 
23 

06330 
06340 

ZER0lll LO 
INC 

(HL) , C 
HL 

;F ILL 
;NEXT 

IT 
BYTE 

7 372 lllFC 063511 DJNZ ZER010 ;F ILL SECTOR 
7374 C9 06360 RET 

06370 
06380 , 

7375 C9 06390 
ll6400 

DUMMY RET ; DUMMY 
j ; : ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; t ; ~ : ; ; ; : ; ; : ; ; 

ROUTINE Progtam continues 
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Untangle + Beautify with the Organizer! 


·. 


CABINET 1 

Nowyou can place your TRS-80 Model 1 components 
into one convenient handsomely designed desk top 
package. The ORGANIZER puts everything within easy 
reach, with room for Monitor, Expansion Interface, four 
Disk Drives, Diskettes, Cassettes, tape recorder and 
many accessories. The ORGANIZER eliminates messy 
wires, reduces eye and body strain, provides room for 
ventilation, and works as a dust shield. 

The ORGANIZER consists of two cabinets: 

CABINET ONE holds Monitor, Expansion Interface, Pow­
er Supplies, Line filters, Cables, Power strip, Fan and has 
an easily removable front panel for re-booting. 

CABINET TWO can hold up to four Disk Drives, Tape 
Recorder, Fan, Diskettes and cassettes. This cabinet is 
usable with any manufacturer 's 51/4'' disk drives. 

CABINET 2 

BUY BOTH 


$57.50 

FULLY ASSEMBLED 


VISA, MASTERCARD, or C.0.0. 


For fast service 

CALL NOW TOLL FREE 
Continental U.S .... 800-824-7888 ask for operator 617 


California ... 800-852-7777 ask for operator 617 

Alaska and Hawaii . .. 800-824-7919 ask for operator 617 


Or send check or money order to: 

08SiHDITPOD 2794 Hume Rd ., Malibu , ca1itornia 90265 . For information . (213) 456-9023 .-583 
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Program conrinued 06410 
06420 

BUF FERS 
;; ;; ; ; ; ;;; ;;; ;;;;;; ;;;;;;; ;;; ; :;; 

06430 
06440 ; 

7376 06450 VIDBUF EQU $ 
7 37 6 20 06460 DEF M I 

7385 44 06470 DEFM ' DI SK SECTOR DISPLAY/MOD I FY UTILI TY 1 

73A7 20 06480 DEF M I ' 
73B6 20 06490 L2 DEFM 
73D6 20 06500 DEFM 
73F6 20 06510 L3 DEFM COMMANDS AVA ILABLE ARE: 
7416 20 06 5 20 DEF M 
7436 20 06530 L4 DEFM 
7456 20 06540 DEFM 
7476 20 06550 LS DEFM 
7488 44 06560 DEFM 'D - DISPLAY SECTOR 

74AD 20 06 570 DEFM 
74B6 20 06580 L6 DEFM 
74C8 4D 06590 DEFM 'M - MODIF Y SECTOR 

74EE 20 06600 DEFM 
74F6 20 06610 L7 OEFM 
7508 50 06620 DEFM 'P - PRINT SECTOR 

7530 20 06630 DEFM 
7536 20 06640 LB DEFM 
7548 52 06650 DEFM 'R - READ DISK SECTOR 
756A 20 116660 DEFM I 

7576 20 06670 L9 DEFM 
7588 57 06680 DEFM 'W - WRITE DISK SECTOR 
75AB 20 06690 DEFM 
75B6 20 06700 Ll0 DEFM 
75C8 SA 06710 DEFM 'z ZERO SECTOR BUFFER' 
75E0 20 06720 DEFM 
75F6 20 06730 Lll DEFM 
7616 20 06740 DE FM 
7636 20 06750 Ll2 DEFM 
7656 20 06760 DEFM 
7676 20 06 77 0 Ll3 DEFM 
7696 20 06 7 80 DEFM Program contmues 

OVER 75 TRS-80 PROGRAMS ON TAPE 
EACH YEAR .•. 

For the MODEL 1111: 
0 1· Ebenezer Cload wiped his glasses off - and grabbed for his 
gold pouch! With CLOAD M agazine. he could use and enjoy 
his computer for the price of a turkey with stuffing! And he could 
send Bob home early, since the programs did not have to be 
typed inl 

He now gets a 30 minute tape each month with 7 or more 
practical. tutorial. utility. and game programs to CLOAD and 
run. While he CLOADs the programs. he reads the editor's 
babblings that come with each tape. 

Don't let ghostly images cloud your TRS'80's screen. Get a 
subscription to CLOAD Magazine I 

The Fine Prlnti The Bottom Line: 
Issues are sent First Class Mail I year fl 2 issuesI ' 542.00 
All issues from Oct. 78 on available - 6 months f6 issues) 523.00 

ask for list 124 Level I issues alsoj . Single copies ­
Programs are for 16K Level II. 16K Bad< issues .. s54.50 

Model Ill. and occasionally for disks Good Games # 1 512.00 
Calif. residents add 6% to single Adventures # 1 . . S13.00 .,..502 

MAGAZINE 
INC.

copres and anthologies. Overseas - Anthology #I S10.00 
add sIO to subscriptions. ss to Anthology # 2 '. ' 515.00 
anthologies. and S1 to single copies. mS-80 is a trademark of Tandy Corp . P.O. Box 1448 Santa Barbara. CA 93102 
Sent AO rare MasterCard/ Visa/Gold also welcome (805/ 962-6271 
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Program cont;nued 7686 
76D6 

29 
211 

96799 
96899 

Ll4 DEFM 
DEFM 

I 

I 
COMMAND? I 

I 

76F6 29 96819 LlS DEFM I I 

7716 29 96829 DEFM I I 

7736 29 96839 Ll6 DEFM I I 

77S6 29 96849 DEFM I I 

968S9 . 
7776 29 96869 FMTBUF DEFM I I 

7796 211 96879 DEFM I I 

7786 
77D6 
77E6 

69 
39 
9D 

96889 
96899 
86999 

KBTAB DEFM 
DEFM 
DEFB 

''ABCDEFGHIJKLMNOPQRSTUVWXYZ 
'"1234S6789:; ,-./' 
CR 

I 

77E7 29 1!6919 DEFM I I 

77F6 
7816 

69 
39 

1!6929 
96939 

DEFM 
DEFM 

''ABCDEFGHIJKLMNOPQRSTUVWXYZ 
'9l"t$\& 1 

I 

781D 93 96949 DEFB 3H 
781E 28 969S8 DEFM I ()*+<=>? I 

7826 9D 96968 DEFB CR 
7827 29 869711 DEFM I I 

782E 
783E 

39 
29 

96989 
116999 

ASCII 
RWMSG 

DEFM 
DEFM 

'91234S6789ABCDEF' 
I DRIVE : I 

; ASCII TABLE 

7848 SF 97999 DEFB CURSOR 
784C 29 97919 DEFM I I 

78S7 S4 97929 DEFM 'TRACK : I 

78SF SF 87839 DEFB CURSOR 
7868 SF 97948 DEFB CURSOR 
7861 29 1179S9 DEFM I I 

7868 S3 871169 DEFM 'SECTOR : I 

7874 SF 97979 DEFB CURSOR 
787S SF 97989 DEFB CURSOR 
9938 
7876 
7898 

29 
SF 

87998 
87198 
97111! 

RWLEN 
MODMSG 

EQU 
DEFM 
DEFB 

$-RWMSG 
I STARTING 
CURSOR 

WITH BYTE (09-FF) : I 

7899 SF 1!7129 DEFB CURSOR 
9924 
789A 28 

1!7139 
97148 

MODLEN 
INVMSG 

EQU 
DEFM 

$-MODMSG 
I ••• INVALID COMMAND' 

8818 971SI! INVLEN EQU $-INVMSG 
1892 
8819 
9848 
7998 
7988 

211 

81 

87168 
1!7178 
97181! 
87198 
1!7299 

IOEMSG 
IOELEN 

STACK 
DRIVEN 

DEFM 
EQU 
DEFS 
EQU 
DEFB 

I 
*** 

$-IOEMSG 
64 
$ 
1 

DISK I/0 ERROR : I 

;STACK AREA 

;DRIVE NUMBER Program continues 

... FOR UNDER S0.75 (that's SIX BITSJ APIECE! 
For the COLOR COMPUTER: 
You just spent your vacation money on the Extended 
BASIC Color Computer. and now you want to buy 
so'twarel !1??? 

Don 't skip mea ls - get CHROMASETTE Magazine! Each 
month your computer w ill get a balanced diet of 6 or 
more programs on cassette (just load and run!). Along 
with the tape comes some notes on the programs, along 
w ith tidbits on the Color Computer world. 

The Fine Print: 

Issues are sent First Class Mai l. 
A ll issues from July 81 on available - ask for list. 

Programs are for the Extended BASIC model only 
Calif residents add 6% to single copies. CNerseas ­

add $1 0 to subscriptions, add $1 to single copies 
Sent AO rate. Chromasette Magazine 
MasterCard/V isa welcome1 - for those who rel ish every byte (that pun even hurt me). 

The Bottom Linc: 
Chromasette Magazine 1 year (12 issues) .. '. ' $45.00 
PO. Box 1087 Santa Barbara, CA 93 102 6 months (6 issues) '' .. ' ' .' ' $25.00 
(805) 963 -1066 ,.... 32 Single cop ies ' .. ' ' .. ' .. ' ' .. $5 .00 
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790C Be 07 2 lll TRACKN DEFB 0 TRACK NUMBER
Program continued 

790D 00 07220 SECTRN DEFB 0 SECTOR NUMBER 
790E "" 072311 MODBYT DEFB 0 SECTOR MODIFY BYTE 
791lF 00 07240 OFFSET DEFB 0 SECTOR OFFSET BYTE 
7910 
7911 
7 912 
7913 

SC 
00 
0 0 

07250 
07260 
07270 
07280 

IOCMD 
TRACKA 
INIT 
CMDTBL 

DEFB 
DEFB 
DEFB 
EQU 

READS 
0 
0 
$ 

FLOPPY I/0 COMMAND 
ACTUAL TRACK NUMBER 
INITIALIZE FLAG 
COMMAND TABLE 

7913 7573 07290 DEFW DUMMY 'A' 
7915 7573 073011 DEFW DUMMY 'B' 
7917 7573 07310 DEFW DUMMY 'C' 
7919 1C72 07320 DEFW DIS PLY 
791B 
791D 

7573 
7573 

07330 
07 340 

DEFW 
DEFW 

DUMMY 
DUMMY 

; 'E' 
; •p• 

791F 7573 07 350 DEFW DUMMY ; IGI 

7921 7573 07 360 DEFW DUMMY j tH I 

7923 
7925 

7573 
7573 

07370 
07 380 

DEFW 
DEFW 

DUMMY 
DUMMY 

; 'I' 
; 'J' 

7927 7573 07 390 DEFW DUMMY ; 'K' 
7929 7573 07400 DEFW DUMMY ; 'L' 
792B 4772 117410 DEFW MODIFY 
792D 7573 117420 DEFW DUMMY ; 'N' 
792F 7573 117430 DEFW DUMMY ; 'O' 
7931 CC72 117 440 DEFW PRINT 
7933 7573 07450 DEFW DUMMY ; 'Q' 
7935 1473 07 460 DEFW READ 
7937 7573 07470 DEFW DUMMY ; 'S' 
7939 7573 07480 DEFW DUMMY ; 'T' 
793B 
793D 

7573 
7573 

07490 
07500 

DEFW 
DEFW 

DUMMY 
DUMMY 

; 'U' 
1 •v• 

793F 3273 07510 DEFW WRITE 
7941 
7943 

7573 
7573 

07 520 
07 5311 

DEFW 
DEFW 

DUMMY 
DUMMY 

~ Ix I 

; •y• 
7945 6973 07 540 DEFW ZERO 
007A 07 5511 SECMSG EQU $+0FFH <-8 ;ROUND HIGH BYTE UP 
7A00 07 560 ORG SECMSG <8 ;NOW ON 256 BYTE BOUND A 
RY 
0100 
70110 

07570 
07580 

SECBUF DEFS 
END 

256 
DSKMOD 

;SECTOR BUFFER 

00001 TOTAL ERRORS 
The error reported by the assem bler Is only a warning-nor a Iara! error. The object code genera ted ar line 2290 1s correct. 

Sales Opportunity 

Join a fast growing company 
involved in the microcomputer 
industry as a direct salesman. 

Sales involve our wide selection 
of books, four publications, soft­

ware and adver1ising space in the 
publications. We are looking for a 
non-smoking individual with a good 
sales background and a basic under­
standing of microcomputers. An ex­
cellent career awaits the person who 
wants to be "on his own." It will be 
the responsibility of our direct 
salesman to become familiar with all 
makes of computers and their sales 
outlets, amateur radio and electronic 
stores, book stores, and other outlets 
for our products in your given terri­
tory. We will also add 
other lines as they 
become available. Ar­
rangements are being 

made to coordinate efforts with some 
other firms in the area, including a 
major printer manufacturer. We offer 
an excellent growth potential with a 
highly motivated, young corporation. 
If you or someone you know is inter· 
ested in the opportunities available 
at Wayne Green Inc., please submit 
your background in detail, including 
sales experience, recent work his· 
tory, knowledge of the microcomput· 
ing industry, educational background 
and references to: Sales Manager, 
Wayne Green Inc., Peterborough, 
N.H. 03458. All replies will be immedi· 
ately acknowledged and held in the 
strictest of confidence. 

Personnel Dept. 
80(0) Pine St. 
Wayne Green Inc. 
Peterborough, N.H. 03458 
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********************* ********** ********************* 
4MHZ, DOUBLE DENSITY,COLOR&B/W 

GRAPHICS ••THE LNW80 COMPUTER 


When you 1 ve compared tne features of an LNW80 Ccmputer, you 1 ll Qu1ckly 
unde~ta nd 11thy t he LfjW80 is Uie ultimat" TRSBO so ftiiiate compatible syHem . 
LNW RESEARCH offers the mst complete microc.ornpvtel"" sys tern at an ou t stand· 
in9 low price.

We back up our product w!th an unconventioMl 6 mnth warran ty and .a 10 

clays full refund pol icy, loss sh1pplng charyes. 


Ulll80 Comllutor • . . . . . • . • • . . . . . . . . . . $I , 4'0 . 00 

UNSO Computer w/BMI Hon t tor 3 one 5" Or he • . . . . S 1 , 914 . 00 

All orders 111USt be prepaid, CA residents please i nclude 61 u les h:ir:. 

contact us for shipping char9e1 

• TRS80 Product of Tandy torpordltion. 
- PK: Product 'Of ~·ona1 M1crocoins:iuter, Inc. 

(Ofi1PA01:£ lt1[ 

F(1HURES 

PPUCESSuR 

LlYEL 11 BASIC WT£5tP. 

TRSOO .MODEL 1 Ln'El 11 (0MPMl 8ll 

08< SHES RAM 

[1;55EllE BAUD M TE 

FLOPPY DISK corml!ILLER 

SERIAL RSZJZ PORT 

PR! NIER PORT 

RE AL T!ME CLOCK 

Z4 X 80 CHARACTERS 

V![)[O ~ITOR 

Ul'PER A.NO LOWER CASE 

REVERSE Yl[)[O 

KE•SOARO 

1Rt1ERI C r<r• PAD 

S/W GRAPHICS, IZS i 48 

Hl-RESOLlfTION B/W GltAPllJCS, 480 l 19Z 

Hl·RESOLlfTION COLOR GRAPHICS (NTSC) , 
1ze x 19Z IN 8 COLORS 

Hl-RfSOLlfTION COLOR GRAPHICS IRGe) . 
384 X 19Z IN 8 COLORS 

WAR~TY 

TOTAL SYSTEM PRICE 

LESS MONITOR AND DISK DR IYE 

FEA1UR£S MO P£RFOR~k~([ 
fRS-80" 

UlWSO PMC.8() •• >'ODEL I I I 

•.O MHZ 1,8 1111 c.O MHZ 
1ES 	 V[S LfHL 111 

SASIC 

•cs VES Ml 


YES YES YES 


500/1000 500 500/1500 


Sl•GLE/ SI NGt[ f:~ NC.U / 


OOUBLE OOIJBLE 

YES VES YES 

!ES YES YES 

1CS YES YES 
YES NO NO 
YES Y[S YES 

YES OPTIO!iAL YES 

YES NO NO 

63 	 KEY 53 KE! 53 K(Y 

YES NO ns 
IES Y[S YES 

YES HO NO 

YES NO NO 

OPTIONAL N() NO 
6 MONTHS 90 OAV S 90 OAYS 

$ 1 , 9 14 .00 $1,840.00 Sl , 187 .00 

$ 1, 450 . 00 SI ,375. 00 

LNW80 
- 11ARE PRINTED CIRCUIT SOARD' MANUAL •.• , ••.. SS9.95 

Th• LNllSO • A h1gh-speed color COfllpUter tota l ly c-4tib l e with 
the 1RS·80• . The LNW80 ghes you the edge in satisfytmJ your 
COf!IPutlt1on needs in bus 1ness . scient i fi e. and persona 1 coq:iuta· 
tiOC'I . With perforwianc.e of 4 ttti . Z80A CPU . you 1 11 acn.h"e per­
fonnance of over twice the processt ng speecl of a. TRS-80 •. This 
wans yo u' 11 get the perfonn.ance that h c0111parable to the rnost 
exptnstve 11ic.roconiputer wlth the cc.pattbtlhy to the world 's 
IOSt popular computer (TRS-80•) resulti ng tn the wld•s t soft ­
ware base. 

FEATURE S: 
TRS-80 Mode I I L.,• 1 II So ft~ar• COlll!>at i bI• 
High Resolution Graphics 

• RGI! Output - 384 • 192 ln 8 Colo rs 
• 	 HTSC Video or Rf HOO - 12S ' 192 I n 8 Colors 
. Black and White - 480. 19Z 

4 lliz CPU 
500/1 000 Baud C<> ssette 
Upper and Lower Case 
16K Bytes RAM, l ZK 8y~s ROH 
So lder M.asked and S1 Jli:screeried 

LNW SYSTEM EXPANSION 
- BARE PRIHTEO Cl RCUIT BOARO 

AND MAN~L • S69 .95 

WITH GOLD CONNECTORS • $84 . 95 

The S,y\ttm Ex pans ton •i 11 a 1 ICftiil yo1.1 to expa.nd your LNW80, TRS·SO•, 
o r P.MC- 80"" to a c~iete computer s.11stem that ts sti ll total ly 
software coq>atible with the TRS-80• Mode l l Level It. 

FEATURES: 
32K Byte> /olemory 
5"' Fluppy Cor1trul le,. 
Seri al RS232 2CW.. 1/0 
Parallel Printer 
Roal Ti,,. Clock 
Screen Printer BIJ'5o 
On Boia rd Power Su pp1 y 
Soldel"" Masked and Stl ksc: reened 

LNW RESEARCH 

CORPORAT ON 

2620 WALNUT 
TUSTIN CA. 92680 ,... 53 

ORDERS & INFO. NO. 714 - M4 - 5744 
SERVICE NO. 714·641-8850 

LNDoubler&DOS 	PLUS 3.30 
A.sembled and Tested W/ DOS PLUS J .J D.... . ..... .... $175.00 

~~~~ e~~e~~! t~a~;~SS .~~~::~Sr~~ f~~e;~~,:~~ea~: I ~!t~~f:~·~:n-
lO t a 11 y so ft.,.are coq:iatible lrll itn. an,y double density software 
generated fo r the Percom1 s Double r ..... . The UIDoublerlM prov1de.s 
the fol low ~ ng outstandtng features. 

Store up to JS-Ot:: bytts on a '5 i ng le s~ disk 
St ngl• and 00.b le den•lty <lat• •eparat1on 
Prec.:-tsion write pretOl'lpensat1on c1rcu1 t 
S-Oft"lllare switch bet'ltffn s ing le aP\CI double dens i ty 
Easy plug 1n fnsta11at1on requiring no etcn cuts . j lll!pers. 

or sol de ring 

3S, 40. 77. 8(1 track s• disk operatton 

120 day par"ts and labor Warranty 


Doubler is o prodoct of PertOll1 Data CU11pany . tnc. 

DOS PLUS J .lO 

Micro Systems software 's double density disk operu ;ng systa11 , 
This ope1·atinl',1 ~ys tem contains all the outstanding futures o f 
a we ll de"' e l oped OOS, with ease in useab 11 ity. 

KEYBOARD 

Lff 80 <El'BOARD KIT .. . . . 184.95 

The ):;eyboa rd Kit cont•lns a 63 key plus .a 10 key , P.C . boatd and 
rema i n1 ng components. 

1 

CASE 

LNWSO CASE 	 • S84 .95 

itie stre,,11 Hne de-sig n of this 11eti111 l use w111 house the Utw80. 

LWH System Expansion, LNW80 Keyboa rd, PoW•r supply and fan, 

Ut Doub 1erTM. or LNW O.ait..ai 'Sepa.ra tor . Th is k1t includes a 11 the 

ha ri:Mar-e- t o tnOunt o 11 of the abo"e . Add $ 12.00 for shipping 


PARTS AVAI LJlllL[ FROM Lrfll RESERAACH 
• 	 411 6 - ZOOns RAii 

6 c.h1p set $26 .00 
8 chip set l jJ,50 

)6 ct\ip S!' t $64 .00 
24 ch'P :tet . 194.00 

. S1Z4.00 32 chip ••t 
UN 80 '"Start up parts set• LHW80w I S82 .00 
Ll<ll80 " Video parts set" LNW80-Z $31.00 
UNSO Transf'onAer LNW80-J SIB.00 
LN\180 Keyboanj cablo LNWB0-4 $16.00 
40 Ph compu te r t o expansio n cable SI S.00 
Syuem Eii:pans ion Tr1'in:tfonner ....... . $19.00 
Flo ppy Controller (FOi 71 1) aod UART (TR I 602) 130.00 

UNlESS JllQTEOVISA MASTER CHARGE ADD $3 FOR SHIPPING 
ACCEPTED 

http:1,840.00


GAME 

This cube definitely is not for rubes. 

The Magic Cube 

David York with six colored faces divided lated manipulations of the the Move? input request , the 
Energy Systems Co. into nine squares. By holding cube can be performed while cube is displayed as shown: 
55 Hemlock Lane the cube In one hand and turn· the moves are displayed. Unlike 
Chagrin Falls, OH 44022 Ing any face with the other the actual puzzle, this allows 515253 

hand one quarter turn , it Is you to keep track of your 54 55 56 
57 58 59 possible to shift the colored moves. 


squares to a new position. In a In the execution of the Basic 
 1112 13 21 2223 313233 41 42 43 

few moves, the cube colors program, the cube is unfolded 14 15 16 24 25 26 34 35 36 44 45 46 
17 18 19 27 28 29 37 38 39 47 48 49 

The Basic program listed In become quite mixed. Although on the screen (or printer) Into a 
this article simulates the simple in appearance, the cube two-dimensional representa­ 61 62 63 

mechanical action of a popular has an estimated 43,252,003, tion of the three-dimensional 64 65 66 
67 68 69 puzzle known as the Magic 274,489,856,000 possible posl· structure. The program accepts 

Cube, or Rubik's Cube. tions! The advantage of this two modes of displaying the 
The actual puzzle is a cube Basic program is that slmu· cube. If Numbers is typed after If Symbols is typed after the 

210 IP(l)•VAL(MID$(M$ , ll , l)) :FORJ •lTOJ 
220 IQ(J+IJ)•VAL (llIDS(MS,II+J,ll) :NEXT 
230 IJ • IJ+J : ll • ll+4 : NEXT 
2S0 FORJ • lT03:0(J )•S ( tP ( 4) ,IQ (J+9l) :NEXT 

l CLEAA2090 :CLS: PR! NT"RUBIK' S CUBE PUZ ZL E": PRlNT"SEE SC I ENTI P I C 

Program Listing 

268 lJ • 9: FORI • 4T02STEP-l 
NIERICAH 3/ 81": 'PROGRAM BY DAV ID YORK 3/ B/ Bl 270 FORJ • lT03:S(IP(II ,IO IJ+IJ) )•S (IP (I-ll ,IO(J+IJ-3) ) :NEXT:IJ • IJ 
19 DEFINT 1 , J,IC -3 :NEXT 
12 I X•l 280 FORJ • ITOJ:S(IP(l) ,IQ(J)) • D(J) : NEXT 
15 DIM 5(6 , 9) ,0(3) , IP ( 4) , IQ( 12) , SS(6 , 9) JH l•VAL ( RIGHTS(M$ ,l ) I :Ol•S(I,9) :D2 • S(I,6) :OJ• S(I,3) 
20 AS• " II II 11" 319 IPRIGHT$(1$ ,l ) • " P"GOT0338 
22 C$• " 1 I I " l 20 s (I . 9) •S (I' 3) : s I1, 6) •S (I. 2) : s (I, 3) • $ (l , l ) : s ( 1, 2) • S (I. 4) : $(I. 
25 BS • "ll II II " l ) • S(l, 7) :S(!, 4 ) • S( 1,8) :S (I, 7) • DliS(!, 8) • D2:S(I , 9) • 03 : GOT034B 
27 0$• " I I I 3 30 S (I , 3) • S (I , 9) : S (I , 6) • S ( I , 8) : 5 (I , 9) •S ( t , 7 ) : S (I, 8) •S ( J , 4) : S ( I , 
30 1$• "" : lC• l : ICS(ICl • "" 7 ) • S ( I , l ) : S (I, 41 • S(I , 2) : S ( I , l ) • 03: S (I, 2) • 02: S (1, 3) • Ol 
58 PORI•lT06 : fORJ•lTC9:S( I , J) • I *U+J :NEXT:NEXT 340 RET1.JRN 
90 GOSUB410 490 K•5 : GOSUB430 
lH lNPUT"MOVE"; l S : JC$(IC) • IC$(IC) +IS+" ":FORI • l TOIC: PRlNTlCS(JC 419 J•0:PORJ( • lT03: FORI • lT04 : PRINT USING BS;S(! , l+J) ; S(l , H J) ;S(I 
):NEXT:lFLEN ( !C$(1Cl) >252THENlC•JC+l ,3+J) 1 :NEXT:J•J+3:PRINT:NEXT: PRINT 
110 !Pl$• " R"THENM$ • " 236953694 7 4163693": GOT0500 420 K• 6:GOSUB430:RETURN 
115 !FI$• " RP"THENM$• " 29636 963414 75 963 3": GOT050B 430 I • B:FORJ • lTOJ:PRINT USING AS:S(K,l+l) ,S(X, 2+1) ,S(K ,3+I):l•I+ 
120 !FIS• "L "THENM$• " 274167414 36 957411": GOT0590 3: NEXT: PR! NT: RETURN 
125 !Ft$• " LP"THENH$• " 214751 4 7 496 3614 71": GOT0500 500 GOSUB200: I PIX • l THENGOSUB4 90: GOTOl 00ELSEGOSUB60 0: GOT0188 
llB !Fl S• "U"THENM$ • " 2123112341233 l 235" : GOT0500 689 PORI • lT06: FORJ • lT09 : K• S( l , J ) 
135 IFI$•"UP"THENM$• "23 213 32143 2113215" :GOT0590 619 IFK <20THENS$•"L " : GOT0700 
140 IFI$• "O"TUENM $•")9 873987498719876" :GOT0500 629 1FK<30THENS$• "P" :GOT07De 
14 5 I Pl $•"DP "THENM$• " 27 8917 8947 893 7 896" :GOT0500 639 IFK <49THENS$• "R" :GOT0790 
150 IF!$• " B"THENM$•"5123l 74 l698733694" :GOTOSU 640 lPK<5DTHEN5$• "B" :GOT0780 

l SS !Pl$• "BP"TUENKS • " 5321396367 8911 4 7 4" :GOT05e0 
 650 1FK <60THENS$• " U" :GOT0700 
l U I Fl$• "P "THENM$•" 59 873741612313692": GDT0509 66& S S• "D" 

l6S IPI$•"FP"THENM$•" S7 8919636321314 72" :GOTOS00 
 709 5 ${1 , J) • S$ : NEXT:NEXT 
178 IF!$•" SYHBOLS "THENIX•2 :GOSUBl9 9 :GOSUB6&e: GOT0109 705 K•5 :GOSUB730 

l 7S IP!$• " NUllBERS"THENIX • l : GOSUBl 99: GOSUB4e0 : GOTOl Be 
 710 J • 0:FORJ( • lT03 : FORt • IT04:PRINT USING 0$:5$(1 , l+J) :S$(l,2+J] ; S 
198 !Fl $•"NEW"GOT030 S(I, 3+J) I : NEXT:J • J+3: PRINT: NEXT: PR! NT 
198 PRINT"INPUT NOT RECOGNIZED - TRY AGAIN" :GOSUBl99:GOTOlH 720 K• 6 : GOSUB738 : RET1.JRN 
199 IC$(ICI •LEFT$(!C$(1Cl , LEN(IC$(1C))-LEN(I$)-l) :RET1.JRN 7 30 I • 0:FORJ • lTOJ:PRINT USING C$;S$ ( K, l+l ) ,S$(K,2+l) , S$(K ,3+1) :I 
299 It•l:IJ•0 : FORl • l T0 4 • ! + ):NEXT : PRUIT: RETURN 
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Move? request, the cube is dis­
played as follows: 

uuu 
uuu 
IHHl 

LLL FFF ARR BBB 
LLL FFF ARR BBB 
LLL FFF ARR BBB 

DOD 
DOD 
DOD 

The letters L, R, U, D, F, and B 
correspond to the left, right, up, 
down, front and back faces of 
the cube, respectively. 

The other valid inputs which 
are recognized alter the Move? 
request are as follows: 

• R 	- This has lhe same eftecl as 
rotaling lhe rig hi face of the cube 
one Quarter turn clockwise. 

• RP- Th is has the same eftec1 as 
rotating the right face of the cube 
one quarter turn counter-clock· 
wise (RP stands for R prime). 

The same rotations are pos­
slble with the other five faces. 
The proper input responses are; 
L, LP,U,UP, D, DP, F, FP, B,and 
BP. 

The inputs I have selected 
correspond to standard terms 
used by the "cubists". Addi­
tional moves may be added, but 
these moves are combinations 
of the moves already de­
scribed: 

• Ra = R and L 1so called " ant i-slice"") 
• R5 = R and LP (so cal led " sl ice "! 
• R2 = A and R (half-tum move) 

You may rev ise the program to 
recognize these or other input. 
This can be done by inserting 
GOSUBs between lines 175 and 
190, 1$ being the input string 
variable. 

The input response New will 
cause the cube to revert to the 
orig in al position , all moves be­
ing erased. The program will re­
spond with Input Nol Recog ­
nized-Try Aga in for any Input 
other than those described. 

The Magic Cube has endless 
possibilities for computer own­
ers. I hope you enjoy this pro­
gram and I would like to hear 
from others who have worked 
with it . • 

$ LYNN'S A/R SYSTEM $ 

12 lntergrated Account Receivable Programs 
Tested In Service For Over 2 Years 

User's Coments: 
• increased cash flow 

• saved over 50 hours a month in secretarial hours 
•a lmost completely eliminated billing errors 

LYNN'S A / R SYSTEM WILL 
• print invoices• store 1.100 open invoices • tell you your invoices were sent. average invoice for month • tell you 
account's receivable total. amount of total invoices out · what percent of sales an account is to total sales by month 
standing. average amount of total invoice 's • tell you at any • tell you what percent of accounts receivable an account is 
time how many invoices an individual account has open. the • print labels for your accounts • print statements at end of 
total amount owed. the average per invoice. the invoice date, month and/ or beginning of month and/ or any time during 
and the invoice amou nt • total sales on account for given month. (either individual or all accounts)• print alphabetical 
month, number of invoices sent. average sale per invoice hardcopy of accounts and account numbers • print all items 
• how much an account purchased during month, how many sold for the month • AND MUCH MOREi i • 

Only $4995 + $2 .00 Shipping & HandlingLYNN COMPUTER SERVICE 
ll l1n o1s Residents A.dd 6%. Sales lax 

6831 W . 157th St. 
Send S 10.00 For Pr intouts 

Tinley Park. II 60477 And Documentation 
(312) 429-1915 	 Credit Given On Order 

Send state sales tax rate, company name - address - phone#, TRS-80 model#, number of drives. 
and whether you w il l be using NEWDOS or NEWDOS80 for model I. or TRSDOS/ NEWDOS80 for 
model Il l. 
Equipment Needed: 48K model I or Ill. lineprinter. 2 
disk drives. Model I users will need NEWDOS or NEWDOS - TRSBO and TRSOOS are irademarks of TANOY CORP 

80 operating system by APPARAT, INC. fllEWDOS and fllEWDOSSD are reg •s1ered 1rademarks of APPARAT INC. 
,,. 74 
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GENERAL 


More bells and whistles for the chess set. 


The Sargon Saver-Part II 


Thomas L. Quindry 
6237 Windward Drive 
Burke, VA 22015 

In my first article on Sargon 110 
(see 80 Microcomputing, May 

1981, pg. 272) patches to 
enhance your ability to use 
either of the cassette-based 
Sargon I or Sargon II chess pro· 
grams at their maximum play­
ing ability were given. In this ar­
ticle, modifications to enhance 
your ability to play chess wl II be 
added to Sargon II. This Is not 
to say that just adding these 
modifications will Improve your 
chess game. Rather, they will 
add to your enjoyment and 
understanding of the game by 
providing a tool with which you 
can learn more about It. 

The modification given here 
expands on and supersedes the 
Assembly code given in May, 
and includes all the frills need­
ed to make life easier when us­
ing the program. The following 
features will be added: 

•An easier, foolproof way 
to load Sargon II. 

• A bell tone to signal when 
It Is your move. 
•Saving of all game moves 
to memory. All game moves 
may also be saved to tape or 
printed. 
•A printer graphics routine 
to print the current board 
position. 
•A training aid mode to 
display all moves from first 
to last. 
•A manual play mode to 
enter published games. You 
may then use the train ing 
aid mode to analyze them 
visually. 

As can be seen In the Pro­
gram Listing, the above 
modifications, which I'll call 
MODllB, have been structured 
around Sargon II. The main pro­
gram of Sargon II loads from 
4AOOH to 76FFH, and the 
Sargon II loader program loads 
from 4400H to 4600H. Not all of 
this code Is used, but never­
theless, It Is entered and Is thus 
not available for our use. 
However, part of MODllB loads 
from 43COH to 49FFH because 
the part of MODllB from 43COH 
to 4626H is only needed before 
the Sargon II loader Is entered 
Into memory. It Is overwritten 
by the Sargon II loader pro· 

gram, but by then it has done Its 
job. The Important code of 
MODllB Is from 4633H to 
49FFH and from 7700H to 
7857H. Thus Sargon II along 
with MODllB uses all available 
memory from 43COH to 7857H 
to run. 

This modification, MODllB, 
along with Sargon 11, takes 
practically all aval Iable 
memory in a 16K computer. I 
am sorry to say that, though 
this modification and Sargon II 
will run In 16K, the Assembly 
program needs more than 16K to 
be compiled by Radio Shack's 
Editor/Assembler. Deleting the 
frills doesn't save memory; 
even just the essentials takes 
more than 16K to compile. I had 
to compile and test it in two 
parts. I then borrowed a friend 's 
32K computer to join the two 
parts. It can be split into two 
nearly equal parts by assembl· 
Ing the code for addresses 
43COH thru 4626H, 7700H thru 
7857H, and 41E2H thru 41E4H 
In one part (lines 00100 thru 
01550 and lines 05510 thru 
07380). Codes for addresses 
4633H lhru 49FFH can be 
assembled In the other part 
(lines 01560 thru 05500). To test 
your program, tie In each part 

by using equates (EQU) for 
common subroutines between 
parts. When both parts of the 
program are completed, load 
the part with addresses 4633H 
thru 49FFH flrst. 

Added FNtures 

First, MODllB Is much easier 
to load than MODllA (the patch 
program given in the May issue) 
and Is loaded before Sargon II . 
When loaded, this program will 
start automatically (lines 07340 
thru 07380). You are first asked 
to enter the two byte hexa· 
decimal addresses giving the 
location of your printer's first 
TAS-80 graphics character. If 
your printer has no TAS-80 
graphics capabllltfes, enter 00. 
This will disable the printer 
graph ics rout ine, called Board 
(llnes 04550 thru 04770), by put­
ting an FFH value byte In place 
of the code in li ne 04060 (Shift 
8). My printer calls Its graphic 
characters from addresses 
AOH (160 decimal) to DFH (223 
decimal), and thus I enter AO. 
The computer's location for 
graphics Is BOH (128 Decimal) 
to BFH (191 decimal). The off· 
set- in my case 20H (32 Deel· 
mal)-is calculated by the pro­
gram and the value needed Is 
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then entered at the location 
given by GRAFIC + 1 (see lines 
00500 and 04660). 

After this bit of house­
keeping is completed, you are 
prompted to position the 
Sargon II program and press 
Enter. The modification con­
tains a System loading routine 
(Jines 01170 thru 01270) which 
will check to see if the word 
Sargon is at the beg inning of 
the System tape being loaded. 
lf not, with most Rad io Shack 
ROMs the program will hang up 
and you must reload MODllB. 

Both parts of Sargon II will 
load without stopp ing and, 
alter It is loaded, it wil l auto­
matically start. You will be 
prompted as in Sargon II, but 
you wlll have addll lonal com­
mands at your fingertips. In ad­
dition to the normal commands 
of G (Game) and C (Change 
board), you will have L (Load 
previous game) and S (Save 
game) as In MODllA, plus one 

more command, T (Training 
aid). 

Features 

The bell feature signals the 
start of your turn (lines 03580 
lhru 03830) which Is especially 
useful when it takes a long time 
for the computer to analyze a 
move. The bell, or tone, is 
sounded when an amplifier Is 
attached to the CPU output 
plug and during the game 
mode. The program determines 
when It is your turn by Inter­
rupting Sargon 's Input routine 
and testing for the cursor at 
positions three or nine on the 
video screen (see lines 03590 
thru 03650). Both three and nine 
are the start ing positions for 
wh ite and black, respectively . 
The Interrupts for this and all 
other rout ines are set in lines 
01640 thru 01930. 

During the Game and Manual 
Play modes, each move Is 
saved Into a buffer table by the 

Move routine (lines 03230 thru 
03560). This requires inter­
rupting two locations In Sargon 
II-one for the player's moves 
and one for Sargon's moves. 
Once all moves have been 
saved to a buffer table, they 
can be saved on cassette tape 
for future entry (see the Save 
rout ine, lines 02940 thru 03210, 
and the Load routine, lines 
02290 thru 02920). These 
routines are very similar to the 
MODIA and MODllA routines 
given in May. Also notable Is 
the compatibility with the data 
tapes generated by MODIA and 
MODllA. That Is why, in MODIA 
and MODllA, an add itional FFH 
value byte was saved . You can­
not step through the game us­
ing the training mode after us­
ing a MODIA or MODHA tape, or 
print the moves. On lines 02430 
thru 02520, the Load routine 
checks for this byte as an end 
of file marker. It also checks to 
make sure we are reading the 

right byte and not a buffer table 
pointer. The correct entry loca­
tion, depending on the data en­
tered, is resolved in lines 02540 
thru 02630. For MODllB data, 
the Sargon It program Is re-en­
tered In the Game mode with 
the correct level of play and the 
player's move. 

The game moves can also be 
output to a printer by the Plays 
routine (lines 05530 thru 07320). 
This rout ine formats a list of 
game moves In up to four col­
umns of 25 moves each, de­
pendl ng on the length of the 
game. If, by any chance, a game 
Is over 100 moves, it starts 
other groups of 100 moves In 
the same format. In a 16K com­
puter, the buffer table Is long 
enough to hold 195 moves. 

The Plays routine Is ac­
cessed by the Titles routine 
(lines 03850 thru 04130) while in 
the Game mode by pressing 
shift L (for listing plays) at the 
beginning of your move. Also In 

Program Listing 

UIH :HOD- IIB .g95g" 1WRIT£ ROOTJNE 
~6119 : SARGON I I .MOOl F'tCA'l'tOH - B'Y 'l"HOl'!AS L . IJUIND 

RY t969Bo WRIT£ LD A.CHI.I 
4UC 07 1861& OR A 
408 " 

iHlll:e ; 4480 CB Htl2il RE1'lilllQ 1SAVe: OR 1..0.".D BOMD POSITION MlO MOV'ES BY CA U9£ COllU CALL '186311 lll3HSSET'fE: . Ull 23 1960 INC HLHlU 1MOVte:S ,.\.ND GRAPHIC BOARD nrsPLAY TO PRINTE::R. Ul2 lBFl 09658 JR WRITE 
...uUBI ;CHESS TRAINIHG AID DISPLAYS GM& TO SCRE!:N. Ho l e ; PRINTER GRAPH IC OFFSET SUBROUTlHE 

"414 3£88 ••••• lNPTl LO A,JJEiHlfie 1 UHi 11 &il69'10 LD (HL) ,A 1862 H 178 MOVLOC £0U 7862H 4417 CD28H H 7 t!li9 INPT2 CALL H2BH7819 HlBe BUFF~R EQU HOVLOC-2 441A Bl HlU OR Anca 91199 ORG 43Ci1H HlB 2Bf'A ran:a JR Z, INPT2<lCI lECl 02U llOD!I8 LD A, raclH HlD PE88 Belli CP 08H43C2 32£24l 99211 LO [ 4lE2H) ,A UlP 291C H149 JR Z,61CSPC 1CH£C)( POR B
4lCS 213346 19221 LO HL, PATCH 1SETUP AUTO i\Ct::SPAC&
START or Pil\TCH Ull PS Hl~l!I PUSH AP
4JC8 22£341 Olli LD ( 4H!3H ) , HL 4422 70 917611 LO A,L

U2U u2J re:oo 111119 CP IOOH ; CHECX CURSOH251 ; PRUlTER GRAPHICS OF'PSET ROUTiNG R 
OCB :Hl4U 9"269 LO HL, INSTR 442S 2811 &l!ll.Be JR z, INPT) 1 It' CURSOR IN JRO PO
'1CE coeeu IH!l271 CALI~ WRITE s . 4101 212M4 89231 LO HL, lNSTNl 4427 Pl Oll91 POP AP
4304 CD8Fl 44 illi!l291:1 CA.t.1. WRITE U28 71 11811 LD (HL) ,A ;PU'!' INPUT 0 
'107 2!0A)U HltJI LO HL,JDOAH :SET FIRST C N SC.R!'EH
UPSOR POS . - l U29 PEll 11811!1 CP llB
Ur:'A 2l Ollll !~PT l~C HL :AOVl\liCS CU1' U 2B 1881 11821 JR C,INPTJ tCHECI: lP INPUT' < I
SOR U2D 06]1 H8JB SUB llH
OCD CDl U4 11328 CALL INPTI 

4'2F f'"Eli!IA eeeu. CP lf
430£ PS fill• PUSK AY I SAVE JilODIP I UH 08 HB'5i8 RET r. 1 lP I! TO 9 R 
'EO INPUT 

£1"URNODP 70 UH• LO A,L 
HJ2 ~6 ~7 H86P SUB 743&8 PEOC OOH8 CP 80CH 1CH ECJ CURSO Ul4 PBIA 11811 CP IIR 

43£2 3864 19161 JR C,B I T16 i IP P'IRST PO Ul6 380C 11881 JR C, IHPTl 1CHECI: If INPUT < A 
S!TI ON )(J6 Ul8 PEii 11891 CP 16 

UJA 08 11911 RBT c 1IP A 'l'O P R 
OSITION XJ 
•Ju 2s6 e 11371 uR 2:,BITl 1If SECOND P 

E'ruRN 
4JE6 Fl lelal POP AP 1l'f' THIRD PO 

. UlB 1807 11911 JR INPTl rIF NO COMO 
SJTION KET REPEAT INPUT 

<lEl 78 11398 LO 1CiCT FIRST I 11921 
Hlll 'JBACKSPACE SUBROOTINB 

0£8 81 HHil ADD A, C rM>D SECONO 
NPUT 

••• 
Ul D 1!21 119H BtSPC LD A, 2tB 

INPUT UlP 17 11951 LD (HL) ,II 
Os! rs HUI PUSH AP 1SAVE uu 70 11961 LD A,L 
C)EA lE62 IOC28 LO A, 98 4Ul PBOB 11971 CP IOBH 
ni::c J2JM8 80.JI LO (GM.Ft!) ,A 1lOAD <SH i f'T 4U 3 28CP 111981 JR l.,lNPTl 

<US 28 HUI DZC HL 
OEf' Pl 1!18441 POP AP 
•> 

4446 18CC 11111 JR INPTI 
4lPI 87 U•51 OR 11111 I 
4lrl 2US OU15S JR "NZ,GAAPON :IP INPUTS< 11121 1MULTJPLY BY lti ROUTINE 
H > NO GAAPHlCS U48 Fl 11131 BITl6 POP AP 
4lrl lEFP 19'71 LO A, 255 UO CB27 lllU SLA rX 2 

<Jr5 l2JA4 8 11481 LO ~CRAF,.l] ,A .;DISABLE GR.A. 
 U4B CB27 IUSll SLA ,. 2 

fHICS 


" 
U<D C827 fll61 SLA " rX 2 

43Y8 06Bil lltU98 CAAF'ON SUb 90H 1C£T PRlNT61t U4F CB27 11111 SLA " tX 2 (X 16 

C.RAPtlJC orrSET 
 I " 

Cl PA J2MC8 eesn LD (CAArtC+l) tA : LOAD OPfSE:T U5l •1 fH81 LD B,A I FIRST IHPUT 

U FO 211444 HSU LO HL,INSTft U S2 1886 1119' JR INPT 
HS2il U 5 4 Pl 11111 BI Tl POP AF 
HSlt :MOOI ID LOAD ROUTtNE INSTRUCTIONS 4H5 U lllll LD C,A rSECOND INPU

UH COIBU 91i!15H CALL WRITE T uu 116.lil 11551 LO BL, INSTR2 U56 1882 11121 JR INPT
UU CDIDU 11568 CALL WRITE u se Pl 11131 INPT3 POP AP44H 1851 H-S.71 AZ.ERO U59 JBfD 11141 LD A,IDH 11.0AD CR19588 ~· U SS C9 IllSI RET 

Program continues 
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Prog11m continued 

lllU I 
11171 ;NODIJB LOAD ROOTINE 

use cn2at1 '1181 AZERO CALL 112BH 
u sr 87 '1191 OR A 
UU 28rA n2n JR l.,Al.ERO 1f:!ITER AllY K 
E'1' TO COH'T. 
'46 2 318842 11211 LI> SP,t288H :STAC'Jt: POIH! 
l!R 
'465 2168 45 11221 LO HL , POilrft'S+5 1POJtn'S TOE 
ND WORD •SARGON• 
'408 lllD3C t12ll LO DE,3C30H 
'468 IU6U tl2U LO BC,lt"l:I 
U6E EOB8 11251 LDDR ;PUT Oii SCRB 

U 7t 23 '126' INC HL , SETUP •sAJtG 
05• FOR SYSTDt LOAD 
U 1l ClCEl2 1 1271 JP 12CEH ; TO LOAD SAR 
GOH Ti\PE 

112B• I 

11291 J llESSAG&S POR MODIJB LOADM:
..,. IC 11311 INSTR DEFB 28 

U 75 lr 11311 D£PB 31 
447' 40 11321 D!l'll •MODIJB - BY THOMAS L. OUINO 
RY' 
U93 10 113Jt DEFB IDH 

lllU D!FM TLQ P.NT£RPRIS£S"" 2t ..,.UAF 10 	 IllSI DEYB 
4481 21 91361 DEP'M 6231 WlHDWAllD 0 
RIV£' 
HCP to 11371 DEfB IDH 
4401 21 11381 OEl'll auau , VA 22115 

U EB 1010 11391 OEl'W IDIDU 

U SO II 1101 DEFB 
 .. 
44£E • s '1'11 INSTRl DEF" 1 ENTER TWO BYT! H.EIIDBCi llAL 
ADDRESS FOR FIRST'' 
•5lA IO 11'21 DEF8 IOH 
4518 St tHJI DEPM 'PRINTER Gl<AJ>HIC CHAAACHR. 
(IF NO GRAfJHC 1 

4SU ID llUI DEFB IOU 
•so " 	 fH SI D£PM. 'CAPAaILITUS , <ttfTEJl II >.} : 

4S6f .. 	 11'61 DEPB .. 
CS61 SC 11471 INSTR2 ' THIS I 

'5H SJ ll48t i'OIIl'l'S 'SAltGOll II NODIPICATIOM ALLO 
DEP" .,.,,. 

ws TOU TO SAVt lRPORTMT I 
45H ID 1101 DUB tDB 
Ht>. 17 11511 DUii 1 GN1B INPORllATIOM 'l'O CASSBTT 
• 	 TAPS OR PRllf!U.' 


11Sll DBPW IOIDB
45C7 "'"' 
65c' SJ '1521 OIFll 1 SAllGON IIB CAii ALSO BB DSBD 
AS A CUSS TRAllllllG AID.' 

'5PO ll>tD llSJt DBPW IDIDB 
45Pr SI USO 'POSITIOll SARCOll 11 TAl'! AllD 

PltlSS llllTU • "'"' ..4625 .. IH5t DUB 
Hll 11561 ORC '633• 
4633 31C3 1157' PATCH LO A,tCJB r PATCB lll'l'O 
IWIGOll I.OAP TAJ>B 

6US 32UU tlSH LI) (4,A•B) ,A 

'Ull 21U'6 USH LO llL,BEGIN 

6131 22.JUU 11611 LO (4Ul.B ) ,BL 

U)I l1C9 116lf LI) A,IC9B 

"" 311241 tl62t LI) ('1828) ,A 'REPAI.R AUTO 

LOAD IOOll 

"" cn5u tl63t 	 .JP 4'1 5 8 1JVJIP TC SAa 
CC. 11 LOAD.IR 
4645 2UOO llUI B!GIR LO HL,TITLJ! 1BLOCS llOVJ 
'ft) CIMCB SARGOll Tl TL! 

11651 LO D&,,&c:r'll
"" ucrn 11661 LO
O..: llUH BC,121 
'"'IHI 11671 LOIR 111LOa llOVJ 
'651 21SH9 11681 LO BL,ll!SS 181.0a llOVJ 
'ftl cu.:1 lllDillG or SARGOll •nw GAD - - • IUSSACB 
HSf lllDfr 11691 U> DE,6FIDD 
057 lltHI U7H LO 8C,8 
HS& mBI U 7U U>U r8LOa llOVJ 
•UC Jl2& '1721 U> A. 1 2tiB 1CBAllCI I.DIG 
ft OP llZSSACI 
HSB 3251171 tl73t LO C7tSAB) ,A 
HU 219M6 UHt LO •L,START rPATCB POR. R 
IS&l A11D 1111552 ADDITION 
4664 22577t 1175t LO (71§78) ,UL 
4H7 31CJ tl7H U> A,tc3B rCB.AJIG! TO J 
P I•BTROCrtOI' 
"" 32S6?1 11771 LO (7t56a) , A 

4HC 127176 ll7H LO C767PB) ,A 


"" 2189'6 1179' 	 LO DL,COllD rPATCB TO CO 
llDI 'rtOllAL STATDIBllTS 
4672 226871 ll!lt LO (71688) ,BL 
U H 211<:47 11811 LO Bt.,BSLL 
4678 J27A76 1182' LO (7'7AB) ,BL tPUVIOOSLY 
11211B 
'679 2115'8 tl83t LI) BL,TITLBS 
'672 228'76 118" LD (76 818) ,BL 
H8l 21DC'7 tll51 LO BL,SETUP 1Sl!T BIJPPUS 

H8' 22C271 	 11861 LO (71C2B) ,BL
017 21U47 	 '187t LO 81.,MOVEl J S.U.GOlf SA.VEMOVE ROOTIHI! 

HIA 22H6' '1881 
 LO ( 6PP9H ) ,BL
Hiii> 21M'7 	 1189t LO RL,JIOVZ2 7PLAYJJt SAVE

lllOVI: ROIJTINE 

4691 22Al7l tl9tl LI) (71A.1H) ,BL 

•OJ l!Pr 	 11911 LO A,IPPH 1EJID OF GAllE 

i'Olll'l'!R 
4695 32627 8 11921 LO (MOVLOC) ,A 
4698 C3H5t ll931 SARGON JP 51ttB 1JONP TO BEG 
INHIRC o r SARGON PROGRAM 
'0B 116 7 '9 ll9U STMT LO DE,Kl!:SSl 1ADO oua MES 
SA.GBS 
469£ t6 2A 11951 B,2AHLI) 

ou cool7 5 119U CALL 75Dl8 r SARGON PRIN 
T ROUTINE 
UAJ 119149 11971 LO D£:,K£SS2 
4~A( 16lr 11'81 LO B,lf'H 
HAB Cll~l7S tl99t CALL HDlH 
HA.Ill 11Bllii4 9 LO DE.,Jl!SSl 
46AE H23 tltH LI> B,2314 
ua• cno1;s f2t21 f"".ALl. 7SD1H 
hBl 11EP6£ 1211• LO DE.,6!EPH 1 RESTORE SAR 
GIJfi IRS'T"RUCTION l.Gb'T BY PATCH 
4'&6 C15 971 t2.. t JP '11$'18 1.JUKP BACI T 
0 SIJ\GO~ '1"TE::R MP.:SSACt 1Nf£R'l' 
4'89 12~ ' 12'59 COii~ CP • 4 ; SEE IP WAli'r 
TltAUIER Dl SPI.1\J 


92161 

t2•71 ; fiAIMIN<> AIO ltOOTlNE 


""' 
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UBB 2128 
46BD M' 
'68£ 323151 

12181 
t2'9t 
t2101 

JR•o• 
Lil 

NZ,CONDl 
A 
(51318) ,A ·S~ ALL Wl 

NTtltS 
•6Cl 123951 
uc• 3C 

12111 
'212• 

LD 
!NC 

(Slltd ) ,A 
A 

f6C 5 Jll551 12131 LD (S tlSH ) ,A 
46C8 2108'8 t21 U LI) HL ,TIV.Ut 
·UCB 22.l"UP 12151 LO ( 6PPEH 1 ,DL 
•6C£ 216178 1210 LO HL,llOVLOC 
•6Dl 22697 8 12171 LD I IJU"P~~~ ,SL 
'6D• CD3861 11180 u.:.~ 6138H 
4607 JUI 12191 LO A,818 
4609 323151 C2211 LO I 5 '3tH ) ,A 
HOC 3ASf78 122lf LO A, tr.lJt'P£k- l ) 

""' 12535'
46 £2 CJF671 

12211 
t22H 

LO 
J P 

(S•SlB J ,A 
78P6H 

46£5 FE53 122H CONDl n 83 rlf s SAV~ C 
ME POSITION TO CASSETTE 
46£7 CA71.a7 '"258 Jl' J ,SAVE 
HEA rue •2261 ~r 76 tIF L LOl\D C 
M E POSITION P~Ol CASSEnB 
UEC 21AA t2271 J R NZ,SARGON 

9228' 
12291 ' 1C.l\SSETTE t.0A0 ROUTl ~E 

4f:i!f! ct>4 5 47 123H WAD CALL READY JCASSBTTZ LO 
AD ROUTINE 
'6Pl Col2f2 82311 CALL 1212H 
46 F4 CD9612 12321 CALL 9296• 
'6F7 CD3512 12331 WADl CALL 1235H 
'6rA 77 8230 LD ( HL) ,A 
4'PB 23 1:2351 INC HL 
'6FC lo 12361 DEC £ 
'6PD 7B 12371 LD A, E 
'6PE 2n7 12391 .JR Nl,LOADl 
47H 215C78 123H LD _!IL ,BUPPER-41 .,... LOAD 247'3 :il INC HL 
478' C03St2 12'11 CALL 8'35H 
47'7 77 12'2t LO (NL) , A 
4718 rEPP 12'31 CP IfPH rel!D OP G-""' 

POINTER 
47tA 21f7 12UI JR NZ,LOAD2 
471C 11617 8 • 2• 5 • LO BC,BUPFtR 
47tr 7C 12'61 LO A,H 
• 7lt 88 12471 CP B 
47ll 21 0. 12481 JR 1'n: ,LOAD3 
• 713 70 12'91 LO A,L 
471' 89 12Stt CP c 
4715 28EC 12Slt JR Z,LOADl 
•717 	COP8tl 12521 LOAD] CALL tlPllll 

12539 
125H ' JWlllCH MOD DATA EHTf:R.Et> SUBROUTI NE 

47lA 3115078 	 12551 LO A, l&UPPER-31 
• no l2355t 	 t2568 LI) ( 5tl5H) ,A ,sn· MOVE NO 

4721 115£78 12571 LO BC , BU PPER-2 
4723 70 12581 LO A, L 
4724 89 '2591 CP c 
4725 2H5 126H JR N!,AUTO 
4727 7C 12611 LI) A,H 
n2e 88 12621 CP 8 
4729 CA7'71 12631 JP z , H7 4H r If llODI A OR 

I IA DATA JUteP HERE 
12641 
12651 ; DATA PROM ..ODIIB SUBROUTIH! 

n2c JA5e7e 12661 AU'!'Q LO A 1 tBUPFER- 2) 1SET REMAIMI 
NG POIN'l'Ei<S 
472r 323151 12671 LO (51318) ,A 
4732 EEBD 1268f XOR 81H 
• 7l• 323151 	 '2691 LO 15131") ·" 
4737 3ASF78 1270 LO A, (BlJPPt:R-1) 
473A 325351 12711 LO (51531l) , A 
•no JEil 12721 LD A, l 
47lf 323951 12731 LD (5tl9HJ ,A 
'7 4 2 C3P671 12741 JP 71P6H 1DISPLA1' BO.\. 
RD READY TO MOVE 
47.S 1103'9 12751 Ru.DY LI) DE ,llESS 4 1llSADY CASS! 
TTC •ESSAGE
"''8 1621 12761 LD B, 2•B 
C7 •A CDD17S 12771 CALL 750lH 
47•D CD2B89 12781 BACK CALL tl2811 
ns1 B7 t2791 OR .. 
4751 .28PA 128U JR l,BACI 
'753 CDC911 12811 CALL tlC9H ; CLEAi< SCREB 
N 
4756 Ar 12821 XOR .. 
'157 2115~1 12831 LO HL,511SH ; SARCOll 800.R 
D BUPFE:R 
475A i&•t 82849 LO E, 78 JLEMG'Tll OP B 
UPPER 
475C C9 1285' Rt't 
nsD JA.3551 12861 POINT LO A, {513SU} 1MOVE NUMBER. 

•761 325D78 	 12878 LD IBOFFER-3) ,A 
•763 lll.3151 	 9281111 LO A., l'S l)IH ) i YOUR. COLOR. 
'766 125!78 12890 LD (SUPFER-2) ,A 
4769 3A535' 1291f LD A, ( 5f53B) 1LWBL or PL 
AY 
476C 325P78 12911 LD ( BUPrr!R-1) ,A 
, ,., c' 1292' flB'1' 

129ltl 
1290 ; CASSEftE SAVE ROOTHlE 

4771 CD5D47 12,51 SAVE CALL POill'I' 
4773 CD45 47 1296' CALL IWIOY 

' 
•776 CDl 212 	 12971 CALL 121 2H 
• 779 CD8712 12981 CA:..L 12878 
477C 7E 12991 SAVE! LD 1', (HL) 
477D CD6U2 tlttl CAL.I.. t26•H 
•781 23 13811 lllC HL 
4781 lD 13121 DEC •4782 JB 13131 LD A.t 
'783 2tP7 JR trft.,SAV'Sl 

"'~ 215078 ""' Ht., BUf'ttR-3t31SI LO 
'788 7£ Il l•• SAVE:? LO A,OtL) 
4789 5F 13171 LI) !,A 
47811 CD64'2 lllBf CALL 12640 
'780 23 1319' INC HL 
t78£ 78 13111 LO ,.,. 
41 78P f'EPF 13111 CP •rFH i EllD or G.ME 

POINTER 
4791 21PS 1312' J~ rn,SAVE2 
4793 116178 lllll LI) 8C,BVf'Ff:R+l 
4796 7C lllO LO A,H 
4 7 97 BB 13)51 CP 8 
• 798 21U 13161 JR Hl,SAV£3 
'79A 7D 0317' LO A,L 
4798 89 1Jl8t CP c 
47!JC 28£.A 13191 JR Z,SAVE 2 
479! cnrao1 13211 SAVEl CALL llPBH Program contlnuas 

http:EHTf:R.Et


... .._. - -. - - -.. ­ - --. - .. - -- ­ - - -... -.- ;.... = 

then your TRS-80 COLOR COMPUTER needs the 

Word Processinq Lowerkit 

It converts your screen from an illegible checkerboard to this: 

is p otograph aken o an 
dinary television screen bein 

ed by a Color C.Om uter modi-'"' 
1ed exc-ep for the installati 

the IOQJef'ki • ~acters: 

• Complete and ready to install-no software needed 
• Nothing to solder-fully assembled, tested, guaranteed 
• Compatible with all Color Computer software 
• Absolutely no loss of hi-resolution graphics modes 
• Optional cut-off switch restores original reverse-caps display 
• European, Kata Kana (Japanese) and Greek characters optional 
• Designed by 80 Microcomputing's Dennis Bathory Kitsz 

$79.95 complete 

92MSB Elec:tr<>nics -­
Drawer 766, Barre, Vermont 05641 

(802) 476-7311 
Bare board and kits available. Call or write for information. 

Dealer inquiries invited. *TRS-80 is a trademark of Tandy Corporation 


COD-Visa-Mastercard Dealer Inquiries Invited 

80 Microcomputing, December 1981 • 351 .,, See Llsr or Advertisers on page 418 



L - Load Game From Cauette. - From Tille Block 
S - Save Game lo C&sutle. - From Tiiie Block 
T - Training Aid Mode. - From Tiiie Block 

Shift M - Go lo Mm1u.i Play Mode - From Gama Mode 
Shift G - Relum to Geme Mode - From Manual Play Mode 
Shlf1 B - Print Graphic Board Display - From Game or Manual Play 

Mode 
Shlf1 L - Print Uat of Plays - From Game or Manual Play 

Mode 
Space - Pause - From Training Aki Mode 

Space Clear - Relum 10 Game Mode - From Training Aid Mode 

Table 1. Added commands to Sargon II with MODllB. 

the Titles routine is a sub- In the Training aid mode (lines 
routine to determine whether 02070 thru 02270 and lines 
your printer Is up and ready. If 04890 thru 05400), the game 
your printer is not ready to run, which has been saved In the 
the printer commands In the buffer table Is put through Its 
program are Ignored. The Titles paces and played from begin­
routine also allows you to ac· nlng to end. After all moves are 
cess the graphics Board played, you are returned to the 
routine. The Board routine Is Game mode to continue the 
accessed In the Game mode by game. While In the Training aid 
pressing shift B during the mode, two hidden codes are 
beginning of your turn. The available. Pressing the space 
Board routine (lines 04550 thru bar (lines 05280 thru 05310) will 
04770) is essentially a screen pause the display after com­
printer which prints only the plating the current move. The 
graphic portion of the screen. display will remain static until 
Line 4645 Is needed only when the space bar Is released. By 
your computer has an upper/ pressing the space bar and the 
lowercase character generator clear key (lines 05320 thru 
modification. This code sets bit 05400) you not only pause, but 
six to zero. It does not affect will exit the Training aid mode 
other computers that are upper- and return to the Game mode at 
case only, so it is best to leave the point the game Is being 
It In the code. If your printer displayed. Beware: Once you 
does not have graphic capablll- elect to return to the Game 
lies, the lnltlallzatlon routine mode, that point of the game 
disabled the Board routine by being displayed Is now the end 
entering the value of FFH at of the game. You can continue 
GRAF+ 1 (line 04060). Since the the game, however, and each 
value FFH cannot be entered by subsequent move will be saved 
the keyboard, this effectively In the buffer table along with 
takes out the Board routine. the previous moves. 

The printer routines were for· The buffer table is auto-
matted so that a game listing of matlcally loaded with each 
up to 100 moves and a graphic move In one of, or a comblna· 
board display can be printed on lion of, three ways: playing a 
an eight and a half by eleven game; loading a game from 
Inch page using an 80·column cassette; or the Manual Play 
printer. The result ing graphics mode. A game could be loaded 
are not square but elongated. If from cassette, the Training aid 
you have a 132·column printer, mode used to go to move X, and 
the board display will be better then the game continued In a 
proportioned. Many printers different way using the Game 
can be set up for different col· mode or the Manual Play mode. 
umn widths. Be sure to set up The Manual Play mode (lines 
the column count you prefer 04150 thru 04280) can be best 
before you load MODllB and used to enter publlshed games. 
Sargon II. For example, you could enter 

Now comes the fun part, the one of the Spassky·Flsher 
Training aid routine. This championship games from 
routine Is accessed from their match In Iceland, and then 
Sargon II after pressing Break. analyze It. After saving the 
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Program continued 
U Al ClllSI 	 132)11 JP ~lllU 


13221 I 

tJ2Jt I PUT IOOVU I" 8CFPU ROUTlllE 


UA' CDAD•7 	 1320 MOYEl CALL IOOV~S I SUGOll llOVB 
s 
UA7 Cl1S71 113251 JP 7115H 
47M CD7275 f J261 IOOVB2 CAW. 7572H I Pl.AYO MOVE 
s 
47.\D JE2D &3271 IOOVBS LD A,2DH 

OM 3 2U51 IHU LO IS IUB ) , A 

4782 3AlS51 13291 LO A, (5'358) 

•7B5 CB27 llJH SL.A A 

47B7 n 13311 LO 8,A 

47&8 lAlUI t3321 LO A, (51 l1H! 

4788 87 13lJI OR A 

47BC 2811 13141 JR l ,1tOVESl 

'781! u 13351 INC 

478r 215878 13311 IOOVESl LO ML,BUPft.R-8
• 
47C2 lltSH f3371 LO DE,Hl5H 

47C5 19 1338' IOOVES2 ADD HL.D!. 

47C6 llrD ll3H DJlll l:QVl:S2 

47CI 18 IJHI IX tU:,BL 

47C9 2lr2SI llUI LO BL,SIPlH 

nee 111sH 13421 LO BC,IHSB 

ncr SDBI not LOIR 

f7Dl D 
•7»2 226171 

13UI 
1 3451 

Ill 
LO 

Dl,BJ.
I BCPPIR) , BL 

4705 JBPP 
POINTER 

13461 LO A,IFP'H 

4707 77 
1701 CDS0 •7 

13•71 
13'81 

LO 
CALL 

(HL) ,A 
POINT 

1708 C9 IJOI R£T 
47DC 211111 
N CODE 

ll511 SE'l'tlP LO HL, 1 lllH 1RES E"I' SAR.GO 

nor 22P66P 
•7£2 216278 

llSll 
11521 

LO 
LD 

(6P P6H) ,HL 
HL,MOVLOC 1!UISBT MOVE 

POINT!JI 
'1£5 CD3861 13531 CALL 61386 
nu 3 Brr 

POINTER 
1 35 48 LO A,llPH I BND OP GAllll 

'711A 77 
'7Bll C9 

11551 
13569 

LO 
!UIT 

( BL) ,A 

1357& ; 
13581 I SOUND 'IOllE ROUTINE 

'7EC CS llS 91 BELL PUSH BC 
OID JA.1C51 
• 7rl B63P 

136H 
IJ611 

LO 
AND 

A.(SllCH) 
llPH 

r LS9 C\lRSOR 
1KASJ: VA.LO!. 

OVER 63 
•1n rBl3 13621 CF 	 1CHCJ: CORSO 
R LOCATION 
•1r4 2814 136JI JR 'Z,TONE 
4116 PBl9 1)641 CF 9 1CHECI CURBO 
R LOCATION 
4711 211P 13651 JR NJ, I NPUT 
HPA HH IJ6U 'l'OMB LO C,lSI 
47PC J Eil 13671 IJ) A,llH 
47FE CDH48 IJ681 CALL TONEl 
4811 JC 13691 !NC A 
4812 CCHU ll7U CALL TONE! 
481 5 ID fl 711 DEC c 
48U "' tl721 XOR A 
48'7 D3rP 13731 OUT (2SSi ,A 
4819 Cl '370 I NPUT POP BC 1BACI TO &Alt 
GON IHPUT 
481A CD2BH t3751 CALL H2811 
4810 C9 IJ761 RET 

93771 I 
13781 1TONE SUUCUTINES 

un 69 13791 TONE! LO L,C 
Ulr 03PP 13811 OUT (255 ) ,A 
4811 2D 13811 TONE2 DBC L 
4812 21rD tJl.21 JR NZ ,TONE2 
OU C9 13831 RST 

llBU 1 
ll8Sf 1LPRINT AND llAHUAL Pt.AY SELECTION ROOTINBS 

481 5 cs 13 869 TITLBS PUSH BC 
4816 rs IJ871 PUSH AP 
4817 J AI CSI IJ881 LO A, I SllCHl 1LSB CURSOR 
UlA E6lf 13891 AND tJPH 
•ale PHJ IJ9H CF J rCHECl COltSO 
R POSITION 
481£ 28' 4 13911 JR z,co 
482' PBU 13921 CP 9 I CHECI CURSO 
R POSITION 
4822 21l l 139JI JR NZ,SACIU 
1824 Pl 11941 GO POP AP 
4825 FE60 13951 CP 119 r tf' SHJP'T M, 
IWIUAL PL.Al 

4827 281£ 13961 JR l ,MAH 
4829 PE67 13971 CP ltJ 1IP SHlfT G, 

HOT MANUAL Pt.A.Y 
4828 2BlA 13981 JR zI ON11AN 
4820 PS ll99f PUSH AP 
482! 3All8l 7 UHi LO A, (37E8H) JPRltrl'U ADD 
!UISS 
48ll PB81 Ulll CP 128 1PRUft'&R R.BA 
DY? 
483J 3613 14121 JR C,GOJ 'rr PRINTER 
UADY GO 
48lS Pl IUJI BACK! POP AF 
4836 lBIA 1041 JR BACK2 
48J8 Fl 14151 GOl POP AP 
4839 PB62 13932 CRAP CF 98 1lP SH I FT '&, 

LPRINT BOARD 
Ole 2857 1-4178 JR Z,BOMD 
•8 30 PB6C HIBi CP 198 1IF SHIPT L , 

LPRI NT PLAYS 
•8JP CAH77 	 UUI JP 
•&•2 Cl 	 8'111 BACl2 POP 1GO 1lACll:2 SA 
RGON 
4843 00£1 1011 POP IX 
4845 DI U l21 POP 0£ 
4846 C9 	 IUJI RBT 

f41U 1 
UI SI : MANUAL PLAY ROUTINE 

un 219011 uu• KAM LD HL, 71901:i 
48'A 22F66P UJ 711 LD UiFP'6H) , HL 
4840 2AlC51 14189 LO HL, (S llCHI 
'851 25 11!14 1519 PUSH HL 
4851 21123C H2111 LD HL , 3Cl2H. 
us4 221cse U2U LD (!>il l CH), HL 
4857 llfJ4' U221 L.D D£,MESS5 
.Nf'SSAGE 

USA 1610 14211 LO B,IDH 
•asc ctiolH 	 t42'9 CALL 75DIH 
485P El U.258 POP HL 
"861 421CS.e 111•261 LD ( SllCH ) ,HL 
486.l JEiHI 	 14271 LD A,1 8H ; SET BACISPA 

Progni m continues 



Program continues 

CE coot 
4865 1808 84281 JR 8ACl2 

14 291 I 
t4 3 1e ;RE.MOY£ M.\NUA.L Pl.AY ROUTINE 

4867 211171 
"861!. 22P66f 
U61> lne~e 
4871 3A3151 
4873 8£ 
487 4 211 3 
4876 UH 
4878 77 
un coso.n 

14 31 1 UNKAN 
10 21 
1 433 1 
84 341 
14 351 
14 361 
14371 
14381 
U J 91 rc>EXC 

LO 
LO 
LD 
LO 
CP 
JR 
XOR 
LO 
CALL 

HL , 7l 81H 
(6FF6H) , ML 
HL , 5 1 3 1 8 
A, ( 51llB) 
(HL) 
Nl , NOEXC 
818 
( HL) , A 
POINT 

487C 2AlC58 
487P ES 
4880 COC 24 8 

BUi i 
14 '11 
14 428 

LO 
PUSH 
CALL 

HL, ( Sl lCHl 
HL 
PLAYER 

4883 El 144 31 POP HL 
4884 22lCSI 
4887 3£18 
CE CODE 

UUI 
14451 

LD 
LO 

t5 11CH) , UL 
A,'89 I SE'!' 8ACKSPA 

4889 l8B7 U461 J R BACK2 
1447' I 

4888 3"21 
4880 COlBH 

14481 
14491 
U Sll 

; LPRI NT SPACES 
SPACES LD 

CALL 

ROOT I NE 
A, 21H 
91388 

4891 2l 14518 INC HL : Net:DEO POR 
GRAPH ICS ROUT I NE 
4891 11•8 	 14521 DJN% SP,t..CES 
4893 C9 	 14531 R!lT 

14 54t J 
t4 551 ;LPRi h-r CRA.PfflCS ROUTI NE 

48U ]EID 	 14 561 BOARD LD A,IDH 
48'6 COJBll 	 14 S7' CA LL 11 3BH 
4899 21 11 3C 	 14 S81 LO HL , 3C IOH 
<89C 1611 	 14591 LD e, 16 
489£ cs 	 14611 NL I NE2 PUSH BC 
489F 1611 	 14611 LO 8,l t H 
48"1 COBB48 	 146 21 CALL SPACES 
4 8A4 16 3 1 	 146 3 1 LD 8 , l l H 
48A6 7£ 	 14641 NBLOClt: LD A, (UL) 
48A7 EElP 	 846 SI XOR 6 3 J REVERSt CRA 
PHICS 
48A9 C611 14 6 61 GAAFIC ADO ...,,. ; PRIN7£~ GAA 
PHIC CHARACTER OPPS&T 
48AB C0 3Bll 146 71 CALL 81 3BH 
4811.E 23 14 6 81 INC HL 
48/\l' !IFS U691 OJ NZ NBLOCl 
4881 3£10 14719 LD A,ID H 
48Bl CDlBll 1471 1 CALL ll JBH 
48B6 Cl 14721 POP BC 
48B7 11£5 14731 DJNl NLINE2 
48B9 l EID 14 74' LO A,IDH 
4888 CD)Bll 1'7 51 CALL 11388 
48BE )£18 141 61 LO A,1188 
4BCI 1888 14771 JR 8ACl 2 

147 81 I 
14791 10ETEIUt INE PLAYER' S COLOR ROOT!NE 

48C2 2lll3C 	 148U PLAYER LO HL , ) C81H 
48C5 22 1CS I 	 14811 LO (S U CH) , HL 
48C8 21716 P 	 U828 LO HL ,6P 71H 
48CB ll6A6F 	 14831 LO OE , 6P6 AI! 
48CE 3"5£78 	 14841 LO A, (BUPPER- 2) 
48DI C02A71 	 148SI CALL 71 2IJI 
480 4 COlA40 	 14861 CALL 4DlAB 
48D7 C9 	 14871 RET 

14881 I 
14891 J'tRAINING AID ROU T I NE 

'808 COC 248 	 14911 TRA I N CALL PLAYER 
4BDB 211.617 8 	 14911 TRAINl LO HL, ( BUFF ER) 
480& 7£ 	 14921 LO II., ( BL) 
48Df PEP F 14931 CP IP P B I ENO or GAl<E 

POI NT ER 
48El 2823 84941 J R Z, RE"l'U P.N 
48£ 3 llP2 51 149SI LO oe , S I F2H 1SARGON I HPU 
T BUf"fER 
48E6 111511 14961 LO 8C , t t8 5H 
48£9 £081 14971 LOIR 
48£8 2 2617 8 14981 LO C BUPPElt ) , HL 
48££ 2A.ICS I 84998 LO HL ,( SU CH) 
U rl 111611 I SIU LO DE ,IHl6 H 1SET UP POR 
SARGON LINEFEED 
48F4 1" I Slll ADO HL ,OE 
UPS ll 1116 I S121 LO BC ,161HB 
48P8 Co 8 87S 1 5131 CALL 758 8B ;GET LINEfEE 
0 
48FB CDA37l 15141 CALL 7 lA3H 
48PE C0 2C49 15151 CALL TOOOLE 
491 1 Co3649 I Sl61 CALL Pll.USE 
<914 l80S 8 5171 J R TRA IN l 
4916 COSD47 I Sl81 RE1"RN CALL POIN7 
4919 219071 8 5 898 LO HL , 71908 
491C 22P£6P 8Sll8 LO ( 6Pl"EH) ,HL 
491P 21117 1 8 5118 LO BL, 71 118 
4912 22P66P I Sl21 LO ( 6PP6H } ,HL 
491 5 3"3151 15131 LO A, (5 8 31HI I TOGCt.E TURN 
ONLY 

4918 EEBI 8 5148 XOR 818 
49 l A 323lSI 15lSI LO ( SlllB ) ,A 
4910 CB 15161 R!lT z 
491£ 2135SI 1 5171 LO HL , 5 1 358 
492 1 3 5 0Sl 81 DEC (BL) 
4922 2A.ICSI 1 Sl98 LO BL, ( 51lCHI 
4925 llCIPP 15211 LO OE, lff'CI M 
4926 CD2876 85218 CALL 7 628H ; MOVE BAClt A 

LINE. 
4928 C9 	 15 221 RET 
492C 3"3151 	 15 231 TOGGL E LO A, (S i ll ff) 
492P 323151 	 852U LO ( SIJOH) ,f,.
.,)2 CDl871 	 1 5251 CALL 7 U 8H 
4935 C9 	 I S261 RET 

15 27 1 I 
15 281 ; PAUSE SUBROOTI NE 

4936 3A41 l8 	 8 S291 PAUSE LO A, ( 38 U Hl 
'939 rEH 	 05381 CP 128 
'9 38 28F9 	 85311 JA Z, PAUSt 

DEPRESSED 
U 30 PE82 15328 CP 131 ; SPACEBAR AN 
D CL.EAR DEPRESSED? 
49lr c e 1513e RET NZ 
4 9 41 2A68 78 95Ht LO HL, ( BUFPtR) I RETURN TO C 
M E "°Ot 
• 9• 3 JEPP 	 SSJSB LO A , BPP'l:I 
•~u s 11 	 1 5361 LO (BL) , A 
4 9 4, UAl lB 15371 CLEAR LO A, (38• 8H ) 
4949 BJ l!IS388 OR A 
49 4A 21 PA 1 53 91 JR NZ , CU:AA ;Jl'l\JST RELEA.5 
E UYS TO CON~! NUE 
49•C C9 	 15 4t t 

IS U I 1 
t5 421 ;MESSAG&S POR SARGON IIB 

4 ~U D 21 15439 TITL£ D£FM SAJtGON-IIB1 

49 SP 2C IS U l'I 11tSS DEP-" ' , L, S , T)i' 1 t.0.W? SAVE? 
TRAINER? 

49 fi 7 4C 15 451 Ptf!SSl DEPM ' LOAD PJl!VIOUS GM.£ POSITION 
PROM CASS&TT£ , I 

4991 53 tS 461 M..ESS2 'SAVE CME POSITION TO CASSE
rr£, I 

49 88 !)) 15'71 M.£$$3 DEFM 'SET UP SAAGON U 8 TRA t NtHC 
t>lSPLAY. I 

49D3 52 	 15481 K£SS 4 DEPK 1 READY CASSl!TTE AND PRESS EN 
Tt~: I 

49P2 88 IS491 OEPB 13 6 
OPJ 40 l!J.S I B ME.SSS DEPM 'MKUAL PLAY 
7781 85Sl8 ORG 77180 

ISS28 
OSS3' ;LIST PLAYS ROUTI NE 

77 lil l )A.5078 	 8!>548 PLAYS 
o. "oves 
77 1 3 F'S 855511 
OV£S 
778< rs 	 ISS6t 
OVES 
7795 3£:11 15571 
?787 325078 15S88 
778• 216278 ISS99 
CATION 
7790 226'7 8 B56BB 
L0C IN BUP'PER 
7711 )£21 85611 
7712 325C78 15f,i21 
l:IU~DREDS COL. 
7715 8612 9S631 PLA.YSl 
7717 3£90 856 48 PLAYS2 
7719 CDlBll 85651 
771C l8P9 IS660 

•5671 I 

LD 

PUSH 

PUSH 

LO 
LO 
CALL 
OJNZ 

A, (BUPFE.R- l ) 

Ill' 

Ill' 

• • 1 
( BU PP£R-l) ,A 
HL ,ftOVIA>C 

,. , :u e 
(&UPP£R- 4 ) , A 

B, e2H 
A. , BDH 
81 3Btl 
PLAYS2 

JGE'f TOTAL H 

1TOTo\L NO . Jt 

; TOTAL NO. tc 

1SET TO l 
1C£T MOVE LO 

1PIRST MOVE 

15609 ;NO . COLUMNS SUBROUTINE 
771• 1681 1!15691 LD B, l 
772 1! Pl 85781 POP Af 1TOTAL NO. K 
OVE;.S 
7721 FS 11 571 11 PUSH :TOTAL NO. M 
OVES 
7722 FUA 15721 CP 26 
772< 3818 gs111 JR C,LIST 
7726 9' 157 41 INC B 
7727 PEll 151se CP 51 
7129 3816 157H JR C , LIST 
7728 iU 9.5771 INC 8 
772C PE•C 157811 CP 76 
77 2£ 3881 &5791 JR C,LIST 
77JI U 11801 INC B 

95811 '15821 ~SAR.CON - PLAYER flEADlNG SUBROUTIN! 
7731 78 8583" LIST LO A, 8 
7732 325878 8S841 LD (BUFP&R-5) , A fSAVE 00. CO 
LUM NS 
7735 cs e58S8 LISTI PUSH BC 1 NO. COLUMNS 

7736 8615 OSB68 LO B, 85H 
7738 C08B48 8587• CALL SPACES 
77JB 21716P "56811 LO UL,6P71H 
INTl::R 
773£ ll6A6P 15898 LO DE , 6f'6AH i • sARGON • PO 
INTER 
7 74 1 3ASE18 159'8 LO A, (BUf'PtR-2) 
7744 A7 159111 ANO A 
7745 2911 15928 JR NZ , SAKE 
77 -4 7 EB 15938 EX DEl , HL : SWITCB POIN 
TE.RS 
77 • 8 "612 1 5'9 H SM£ LO B, 11 2H 
770.. C5 

COUNTER 
IS9SB LIST2 PUSH BC ;WH ITE/BLACK 

77 • B 05 85968 PUSH OE 1SAVE 
774C 1617 IS971 LO B, llJH 
774£ 7& 85988 LIST3 LO A, IHL) 1 LIST HEAD IN 
GS 
11•r C03Blt 0599" CALL l llBH 
7752 23 16ifH INC BL 
7753 l8P9 86118 DJ Ni LIS73 
77SS DI 86021 POP OE 1SAV!! 
77Sfi EB 16BJ 8 EX DE ,HL 
7757 Cl 

POINTER 
86948 POP BC 1WH ITE/BLACK 

7158 l l PI "61!151 DJNt LIST2 1 PRI NTElt O'l"K 
U: YE'.AD INC 
775A Cl 16160 POP BC I NO. COLUllNS 
775B 1808 	 86178 OJNI LISTl 1PRI NT NtlT 
COL. HEADING 
7750 3£80 	 86980 LO A, I DH 
775P COlBH 	 1619• CALL 8 t13BH J LI NEPEEO 
7762 3A587 8 	 B61SS LO A, (BUFFER-S) 
776S 47 96118 LO B, A 
7766 :2A697 8 96128 LO HL • ( BUf'PER} ;MOVE PO INTE

•776 9 lA507! 	 66138 LO A , CBUPPSR- J l 

776C 22697 8 	 1161'8 LlS'U LO (&UPPER) , HL JKEEP TRACI 
OP POINTERS 
776P 32S078 861 SO LO 18UFfER-)} , A 
7772 325A78 86160 LO (BUPPER-6 ) , A 
7775 ES 86171!1 PUSH HL 1 P LAY POINTE 
R 
7776 cs 16189 LlS"l'S PUSH BC 1NO • COLUMNS 

lil7 3A5D78 96190 LO A , (BUFPER-3 ) 

7i7A Pr:l-' 16281 CP 26 

777C 287F 162HI JR Z,BACl 1 I P ALL COL . 


PRINTED 
777£ "612 1!6228 L.D 8, 128 
7788 2A687 8 86238 LO HL, (8UPfER) 
7783 7E 96 2'9 LD A , (HL) 
778 4 f'EPP 	 S625B CP erFH 
778• 2016 	 96268 JR %, MOY ;9PP IS ENO 
OP GA.HE BYTE 
77 88 CD8 B48 	 H27e CALL SPACES 
7786 JA5C78 	 16288 LD A , (BUPtER- • ) 
77 Bl? COJB00 	 86290 CALL B93B.H 
7791 C0271B 	 06388 CALL MOVNO ;GET AS CII PC 
OVE NO . 
779 4 8fi82 &6318 LO 8 , 928 
7796 COBB•B 8632U CALL SPACE.S 
7799 2A687 8 86330 LO HL, (BOPPER) 
779C 8602 963'1 LD B, 82a 

86151 I 

063.S : PRINT Hove S\J&ROOTINE 
17 9E C5 9637i MOV POSH SC JWH ITE/ BLACJ 

Program conrinuf>d 
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game to cassette, you could try 
different moves at different 
points In the game or see how 
Sargon would analyze that sit· 
uation. Then, you could reload 
the original game and compare 
what Spassky or Fisher did. 

The Manual Play mode is ac­
cessed from the Game mode by 
a hidden code. Shift M at the 
beginning of your turn. It re­
mains in this mode until you 
enter shift G to return to the 
Game mode (lines 04300 thru 
04460). The program assumes 
that it Is then your turn to move 
to continue playing in the 
Game mode. 

A list of commands is given 
In Table 1. All routines ac­
cessed by pressing two keys 
are accessed in one or more of 
the playing modes; Game, 
Training aid, or Manual Play. 
The rout ines accessed by 
pressing only one key are ac­
cessed from the t it le block after 
pressing Break. 

I hope that my modificat ions 
to Sargon II will add to your en­
joyment of the game and I en­

77AB 125878 
77AE 87Ill. It looks as though it may be, 77AF 284C 
MNS PRINTEOsince Sargon II uses Its own 7781 Cl 
7782 1834rout ines for everything. I tried 7784 CD3818 
7787 23to do the same th ing except for 7788 11E7 
778A lt21the cassette subroutines. It nee CD3Bli 
778F Clmay be compatible; however, I POINTER 
77CI llDCdon't guarantee it. 77C2 llFIH 
77CS 19It Is unfortunate that compil­ 'l'O NEXT 25 
77C6 22617 8

ing the Assembly program 77C9 3A5A78 
77CC C6U 
COLUKNtakes more than 16K with Radio 
77CE 325A78 
7701 PE64 
77D3 2111 

Shack ' s Editor/Assembler. 
77D5 225878 
77D8 3A5C78 

Even more disastrous Is the 
77DB PE21 
77DD 2U2

fact that T-BUG (and other 
77DF 3Ell 
11u leT-BUG-type utility programs) 
77E2 l25C7 8 
S COONT£R

cannot be easily used to enter 
77ES Clthe machine code and record 
77£6 UBEthe program due to non-con­ 77E8 3A5878 
77BB 47t iguous code. To help remedy nee JEID 
77BE C0381ith is s ituat ion , I will make 77Pl 3A5D78 
77'4 Jcavailable a low-cost machine­ 77PS El

•code tape of MODllB as listed 77F6 lllAli 
77P9 19

In this article. Just send me a £ Bt.JPPER 
77PA C36C77 
77Ft> Clse l f addressed , stamped 
77PE El 
R

envelope with your Inquiries.• 

77Pf fl 
OVES 

7811 '"" 78f 2 3815 
VES 
781 4 066 4 
I "°VES 
7816 PS 
OVES 
7817 JEil 
T WITH NEXT 
7819 325078 
788C 2A5878 
788F lllAll 
781 2 19 
7813 226978 
7816 C3J577 
7 819 3£10 
7818 CD3888 
781' Pl 
OVES 
78lf 325D78 
7822 3U8 
782 4 C34248 

7827 3A5A78 
782A PE6 4 
782C 2185 
782£ 3£38 
7831 PS 
7831 1810 

7833 1631 
7835 PEIA 
7837 OA3P78 
783A 84 

7838 061A 
N 
7830 18F6 
78JP C6 31 
IH 
7841 F5 
7842 JASC78 
LUNN 
7845 FE2e 
7847 78 
N 
7848 i ... 

NO ·sPM:e • 
784A fEll 
784C 28'2 

111 SPAC£• 
784£ 3£28 
785 8 C03Bll8 

COLUMN 
78'3 Fl 
7854 CDlB• e 
COLUMN 

7857 C9 

41E2 
41£2 Cl 
41E3 Cl4 3 
43CI 

courage you to try them. After 
assembling the program, enter 
a published game using the 
Manual Play mode. Use the 
Training aid mode to analyze It. 

I don't know whether Sargon 
II Is compatible with the Model 

Program continued 

POI!t,.ER 
779• '615 96388 LO B,95H 
77Al 72 16391 HOVI LD A,(HL) 
77A2 f"[Ff CP IPPH 
77A4 21!11£ 16411 JR NZ,tlOV2 '"" 
F CAME BYTE 
77A6 Cl 116421 POP BC 

POINTER 
77A7 JA5 B78 116431 LD A. ( BUFPER-S) 
77AA JD 16441 DEC A 
E LESS COLU"N 

86451 
86'61 
16471 

96481 
t6'911 
16511 
t165U 
16521 
86531 
1654' 
16551 

16561 
16578 
16581 

86591 
16618 
96611 

86621 
86631 
166 41 
16651 
86668 
116671 
96688 
16699 
1671£1 
16711 

967211 

16731 
867411 
16758 
lf.i7fiB 
96778 
16781 
Sfi791 
86881 

86818 
96821 

16831 
r 6841 

168,1 

16861 

16871 
16881 

16891 

eon 
86911 

lU 
16921 
16931 
96948 
86951 
86968 
16978 
86 9 88 
16998 
97111 

17118 
1712111 
17131 
871 4 1 

MOV2 

!NCR 

COL 

"°VJ 

BACl 

BAC2 

1 

LO 
OR 
JR 

POP 
JR 
CALL 
INC 
DJHZ 
I.D 
CALL 
POP 

DJNZ 
LO 
ADD 

LO 
I.D 
ADD 

I.D 
CP 
JR 
I.D 
I.D 
CP 
JR 
LO 
lNC 
LO 

POP 

DJNZ 
LD 
LO 
LO 
CALL 
I.D 
INC 
POP 

LD 
ADD 

JP 
POP 

POP 

POP 

CP 
JR 

sue 

PUSH 

LO 

LD 
LD 
LO 
ADD 
LD 
JP 
LO 
CALL 
POP 

LO 
I.D 
JP 

(BUFPER-!i) 1 A 
A 
Z., BACl 

BC 
MOV3 
18381:1 
HL 
MOVl 
A,21H 
H3BH 
BC 

MOV 
DE , 2-U 
HL,0£ 

(BUFFER) ,HL 
"-• [BUE'PER- fi ) 
A,2S 

(BUFFER-6) , A 
lli 
rU,COL 
( BUFFER-8} ,HL 
A, (BUPPER-C ) 
21H 
NZ,lNCR 
A, llH 
A 
I BUFFER-• ) , A 

BC 

LISTS 
,._,I BUPrER-5) 
B, A 
A,i!IOH 
lllBH 
A, (BUfPER- 3) 

"'HL 

OE,U 
l:IL,DE. 

LIST 4 
BC 

HL 

AF 

lH 
C , 8AC2 

lie 

AP 

A,l 

lBUFPU-l) , A 
HL, (BUFFER.-8) 
DE , l l 
HL , 0£ 
(BUPFE.R) ,HL 
PLAYSl 
A,llDH 
HlBH 
AF 

(BUFFER-JI ,A 
A,&BH 
BACK2 

1C~EO. ENO 0 

1WI! ITE/BLACl 

; PRJN'l' lit OW 

1 IF A.LL COLU 

1Wl::l!T£/8L°'Cl 

;f'tOVE BlJE'PER 

:GO 'l'O NEXT 

1SET U UNDR.£D 

I~ • COLUKNS 

; PLAY POINTE 

: RECTJFY MOV 

1 NO • COt.lJPUtS 

1PUY POlllft 

1!0TAL ~ • .. 

; IE' < lH MO 

:GET NEXT 18 

;"n'Yl'AL NO. tili 

J REPEAT COUN 

;10TAI. NO. Jll 

!!NOW AVAILABLE!! 
I NDEX 

SEQUENTIAL 

Access 
METHOD 

* Get and Put Records to Disk File by "KEY " 
* Read File in Key Sequence Without Sorting
* Delete Records Without Recopying File
* Add Records to Disk Flies In Any Sequence
* Variable Key Length From 1 to 50 Characters 
* Machine Language or Basic Subroutines. 

BUSINESS APPLICATION ADVANTAGES 
• Improved Disk Utilization 
• Easis Program Development 
• Improved Opel'ating Characteristics 
• Reduce or Eliminate Sorting 
• Improved Perform.nee 

ISAM SUBROUTINES 
ISAM UTILITIES 

Documentation 
O n Disketle $90 00 

NEW! MACHINE LANGUAGE +BASIC SUBS-$140 
- PLUS ­ Free Malllng Lisi Sa11Jple Application 

Add 6% Sales Tax lor California O rders 

TRS-80 MODEL I, II , & Ill and CPM SOFTWARE FROM: 

.lohrl90n Anoclnn ·or· Telephone Order Line 
P.O. Box 1402 For Bank Card S.lea 
Redding, CA 98001 (916) 221-07 40 

WNTE FOR RH CATALOG 

97151 : ASCII MOVE NO . CONV£RSIO!il ROUT1N£ 
17160 MOVNO LD A, (BUFFER-6) 
17171!1 CP 118 
87'81 JR NZ , MOV'NOl 
17191 I.D A, ltH rASCII ZERO 
17llt PUSH AF 
17111 JR MOVN02 
17121 ; 
1713e ;TEN'S COt.lFMN SUBROUTINE 
97148 MOVNOl U> 8 1 388 
97158 ASC CP BAH 
17161 JP C, £NT 1IP < U 
17171 INC B 1COUlfl" 1't:N 1 S 

87181 SUB IAll J SUBTRACT TE 

07198 JR ASC 
87218 ENT ADD A,JtH 1ADD ASCII 3 

t7 2:18 PUSH AF 
t722i!I LO 11\ 1 'BUPFER- ' l 1HUNCS.EDS CO 

87 2311 CP 218 
8724 8 LO lqB :ft:N 1 S COLUM 

17259 JR N'Z , ftOVN02 1 IP HUNDREDS 

87268 CP 38 H 
87278 JR NZ,MOVN02 rIF NO TEN ' S 

97281 LD A, 2 98 
11729 8 MOVN02 CALL. 11138H 1PRIN'I' TEN' S 

17 31 1 POP AP 
17318 CALL H3BH t PR.I NT OtlE. ' S 

17328 RET 
8733 0 ' 
173·'9 1SE'l"UP FOR AUTO STAAT Of MODIIB 
17358 ORG 4l £2H 
9736 8 DE.PB lllCJH 
17311 OEF'W K00118 
87389 END MODUB 
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Yes, that's right - for as little as 
$298.00 you can add 32K of dynamic 
RAM , and a disk interface, to your 
TRS-80 Color Computer! If you just 
want the extra memory it's on ly 
$199.00, and you can add the disk 
interface later for $99.00. 

Just plug the Color Computer In­
terface (CCI), from Exatron, into 
you r expansion socket and " Hey 
Presto!" - an extra 32K of memory. No 
modifications are needed to you r 
computer , so you don't void your Ra ­
dio Shack warranty, and Exatron give 
both a 30 day money-back guarantee 
and full 1 year repair warranty on 
their interface. 

The CCI also contains a 2K 
machine -language monitor , with 
which you can examine (and change) 
memory, set break-points, set memo­
ry to a consta nt and block -move 
memory . 

So what about the CCI Disk Card? 
Well as we said it's only an extra 
$99.00, but yo u ' ll probably want 
Exatron's CCDOS which is only 
$29.95 - unless you want to write your 
own operating system. The CCI Disk 

Color computer owners. 

00 

Card uses normal TRS-80 Model I 
type di k drives, and CCDOS will 
even load Model I TRSDOS disks into 
your color computer - so you can 
adapt existing TRS -80 BASIC pro· 
grams. 

As a further plus, with the optional 
ROM Ba ck up adaptor, you can dump 
game cartridges to cassette or disk. 
Once the ROM cartridge is on cas­
sette, or disk, you can reload, examine 
and mod ify the software. The ROM 
Back up adaptor is only $19.95. 

For more information, or to place an 
order, phone Exatron on their Hot 
Line 800-538 8559 (inside California 
408- 737 7111), or clip the coupon. 

excellence in electronics 

exatron 


DEALER ENQUIRIES INVITED 

Exatron , .,. 187 

181 Commercial Street, 
unnyvale, CA 94086 •


0 Please send a 32K Color Computer 
Interface for $199.00 

0 Please send a CCI Disk Card for $99.00 

0 Please include CCDOS and manual 
for $29.95 

0 Also include a ROM Backup adaptor 
for $19.95 

Please add $5.00 for shipping to all orders, 
and 6 percent sales tax in California. 

Name ... .... ............... . .................. .... . 


Add res .. . ............. . ............ . ........ . .... . 


City ................. .... ....... ........ .... ....... . 

State ........ Zip .... ......... . . .... .. .... ... ..... .. 
Charge my: 

0 MasterCard Interbank Code ........... . 


0 Visa Expiration Date ............... .. 


Card .. .. . . .. ... ............. .... .. ............ ..... . 


0 Check enclosed for .............._.......... . 


0 Ship COD ($2.00 extra) 


Signature .. .. ............... ... . ........ .... .. .. .. 


• :t!K ltA .\l plus Ui!!ik lnt erhicC' THS-KD i::. ~.l t nidt~mark uf Tund)· 



UTILITY 

A data-generating utility that's almost too easy to use. 

Cheater Poker 


Richard Davies 
5233 Crossbridge Drive 
West Chester, OH 45069 

Have you ever had a fairly 
long machine language 

subroutine or program accessed 
lrom a Basic program, or a lot ol 
bytes POKEd into the video dis­
play memory to create a picture 
or a scene? I had a 300-byte 
machine language sort I wanted 

to use with a Basic program. I 
did not want to load the subrou­
tine; executing and initializing a 
program should be just one step. 

I decided to PEEK all ol the 

bytes in memory, put them in 
data statements, and POKE 
them in lrom Basic. Because 
this is laborious by hand, I wrote 
the program Data Maker. 

Execution 

To begin, load the data you 
wish to POKE in, whether it is a 
program, a machine language 
subroutine, or a picture dis­
played on your screen. Protect 
memory size to allow for the ma­
chine language program or sub­
rout ine. Then go into Basic and 
type in Program Listing 1. 

Run the program; it will dis­
play Start Address= . Enter the 
starting address of your pro­
gram or subroutine in decimal or 
hexadecimal format. The deci­
mal address can be positive or 
negative. Type the hexadecimal 
address followed by an upper­
case H. Addresses 16536, 49000 
and BF68H are the same; the 
computer displays the address 

as -16536 in decimal or BF68H 
in hex. (It uses the formula ad­

dress-65536 with addresses 
greater than 32767.) The com· 
puter will respond with END 
ADDRESS = . Enter the end ad­
dress of your program or sub­
routine as before. 

The computer will display the 
starting and ending addresses 
specified in decimal and hexa­
decimal. Now the Data Maker 
creates a program you can load 
and execute in Basic. Enter the 
filespec you wish to use, includ­

ing file name, extension, pass­
word, and drive number (if 
needed). 

The program asks for the 
starting line number and incre­
ment. Enter a line number to put 
your routine at the beginning or 
end of another program. Usually 
it is convenient to increment by 

ten. 
After the Data Maker creates 

your program, type NEW, and 
LOAD filespec to load your fiie­
spec into memory. Run your pro­
gram, and it will POKE the data 
elements into the addresses you 
specified earlier. 

The Program Created 

The first line Data Maker 
creates is a For .. . Next loop to 

1 REK * • • * • • * * * * * • • ** * • * • * ** • •• • * * * •• • * •• * * * • * * * * * ** * ** * ** *'* *** • 
2 REl1 **••••••*•••••• DATAMAKE/BAS - V 2.9 ••• ••• -••••••******** 
3 REM•• •••••• •• •••• • by : lHchacd Davies •••••••••*••••••••••• 
4 REM **••••••*•**""***""•****"'******•••••••••••••••••••••••••••••
5 • 
10 CLEAR5 00, LS•STRING$(6 4,l43 ) ,CLS 
28 LINE I NPUT *Sta rt addres s • *: S$ : lPRI GHTS (SS , l) • *ll *THENINS•LEFT 
$ (SS . LEN (SS) -1) 'GOSUB20009' so - o, SllS• SS' ELSEO• VA L (SS) ,cosuBl008 0: 
Sii $•BS: SO• O' SH $• SH S+ "H" 
3 8 LlNEINPUT"End add r ess • ":ES,E• VAL(ES),IFRICHTS(ES,ll•"H"TH 
EN IN S• LEPTS (ES , LEN (ES) -1 ) : GOS UB20000' ED• D: EHS• ESELSEO• VAL( ES) , co 
SUB1 0800' EHS• BS' ED•D' EHS•EH S+"H " 
41i! IPSO>EOTHENPRINT • &RROR - Start addres s i s greater then end ad 
dress• : GOT028 
45 lFSD >32767THENSD• SD-65536 
46 IFED >32767TllENEO•ED-65536 
4 7 IFSD <-327 680RSD >327670RED <-327 670RED>32767TllENPRINT" ERROR - I 
nvalld address(es) " :GOT028 
50 CLS: IFSD <0THENSS•STRS (SO) :GOTOSSELSESS• RIGHTS ( STRS (SD) , LEN (ST 
RS(SD) ) - 1) 
55 IPED<8THENES • STRS (ED) :COT068ELSEES• RIGHTS ( STRS (ED) , LEN ( STRS ( E 
0))-1) 
69 PRINTL$. Start address • " SO"( . SH$") End address • "' EO . ( " EH 
S" l "1 PRlNTL$ 1 
11 LlHEINPUT• Enter Cilespec > "; P $;1FFS• ""THEN7BELSEOPEN"O",l,FS 
89 LINEINPUT" Sta rtinq line number > "' LS:LaVAL(LS) :IPL<l TU£N88 
98 LlNElNPUT"lnc re11ent> "1l $:I•VAL(I$) :IPI <lTHE N90 
95 AS•RIGHTS (STRS ( L) , LEN (STRS ( L) l -1) +• FORX • " +SS+"TO"+ES+": READY 
:POKEX, Y :NEXTX": L•L+I' PRINTA$' PRINTll ,A S 
l H PORX• SDTOEOSTEP 15 
118 A$• RIGHTS(STR S(L) ,LEN(STRS(L)) -1) +" DATA "'L•L+I 
128 PORZ•8TOl4 
130 P• PEEK(X +z) :AS• AS +RlGHTS(STRS(P) , LEN(STRS(P) )-1) 
149 IPZ <> l4THENA$=A$+" ," 
159 ll'ED•Z+XTHEN1 65ELSENEXTZ: PRJNTAS' PRINT! I, AS' NEXTX 
168 CLOSE : END 
165 IFRlGHTS (AS , l) <> ", "THENAS•AS+"," 
179 BS•LEFTS(AS , LEN!AS) -1), PRINTBS: PRINTll , 8$,CLOSE: END 
18880 AS• "B l234567 89ABCDEF" 'A I • DI' BS• "" : FOR! • I '!'04: B• INT (A I / 16) : C 
• A 1-D * l 6: Al • B: BS • HIOS (AS , C+ l, l} +8$: NEXT: RETURN 
29880 IN•0: FOR! • l TOLEN (IN$) : IT•ASC (MIDS ( INS, I, J)) : JT• IT-4 8 : IFIT > 
9THENIT• IT-7: IN•IN *l6+IT: NEXT : On JN: R£1'URN 
28018 IFIT >9TllENIT• IT-7 
28928 IN• IN• l6+1T: NEXT: D,. IN: RETURN 

Program Listing 1 

POKE all the data into memory: 

< starting line number> FORX =<Star1 ad­
dress> TO< end address> 
:READY:POKEX, Y:NEXTX 

You specified the starting line 
number, start address, and end 
address. The line begins at the 
start address, reads a byte of 
the data, POKEs that byte into 
the current memory address, and 
continues to the end address. 

To merge this program at the 
start or end of another program 
type MERGE filespec; Data 
Maker creates a Basic program 

in ASCII format. 

Data Maker 

Line 10 clears string space 
and the screen, and sets up L$ 
as 63 CHR$(1 43)'s (a line of gra­
phic blocks). Line 20 asks for the 

start address and converts it to 
decimal if necessary. Line 30 

asks for the end address, con­
verting it to decimal if necessary. 

Line 40 checks for a start ad· 
dress greater than the end 
address. If this is found , the pro­
gram displays an appropriate 
error message and allows you to 
re-enter the addresses. Line 45 
converts the start address from 
a decimal address greater than 
32767 to a negative decimal ad­
dress, if necessary. Line 46 does 
the same for the end address. 
Line 47 checks for addresses 
greater than 65535 or FFFFH 
and indicates the presence of In­
valid addresses. Line 50 clears 
the screen, and line 55 puts the 
addresses specified earlier into 
a string for later use. Line 60 
prints the line of CHR$(143)'s, 
the start and end addresses in 
decimal or hexadecimal, and 
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another line of CHR$(143)'s. 

Line 10 asks for the filespec 
you wish to use for data. If you 
enter null or press Enter the pro­
gram repeats the question. If not, 
the program opens the file for 
output in file buffer number one. 

Line 80 asks for the starting 
line number you wish to use. If 
the number you specify is less 
than one, you will be asked 
again. Line 90 prompts you for 
the increment; again , if you en· 
ter a value less than one it will 
repeat the question. 

Line 95 assigns "<starting 
line number> FORX =<start ad· 
dress> TO <end address> 
:READY:POKEX,Y:NEXTX" to A$. 
It then adds the increment to the 
current line number L, displays 
the line and sends it to the disk 
file. 

Line 100 executes a For . . . 
Next loop from the start address 
to the end address with a step of 
15 bytes. Line 110 assigns A$ a 
line number, a space, the word 
Data, and another space. 

The line counter is increment­
ed again. Line 120 sets up a 

For . .. Next loop for 15 data ele­
ments on each line. Li ne 130 
adds each byte to the end of A$, 
with a comma after each byte 
(data element) except the last. 
Line 140 checks for the last data 
element in that line. 

Line 150 checks for the end 

address. If it has been reached, 
the program branches to line 
170. Line 170 prints the last line 
to the video display and disk 
without an end comma and clos­
es all files. 

The subrout ine at line 10000 
converts a decimal address 

(variable D) to hexadecimal, re­
turning with the hexadecimal 
string in the variable 8$. The 
subroutine at line 20000 con­
verts a hexadecimal address in 
variable IN$, to a decimal ad­
dress, returning with the deci­
mal address in the variable D.• 

LS Slxty·three CHR$(143) 's used for graphics line and starti ng line number wllhOul lead ing blank. 
SS Start address without leading blank. 
ES End address without lead ing blank. 
E End address with lead ing blank. 

F$ Fllespec of Data Maker's output. 

L Start ing line numller with leading blank. 

1$ Increment without leading blank. 

I Permanent storage of increment with lead ing blank; used in number-conversion subrou1ines. 

AS Temporary storage for current tine numller. 

B$ Temporary storage for last line number, used In subrout ine fo convert decimal to hexadecimal. 

P PEEK of current memory address. 

X Used in Fo r . .. Next loop for each line. 

Z Used in Fo r .. . Nexl loop for each byte (data element). 

C Used In subroutine to convert decimal to hexadecimal. 

0 Used in number conversion subroutines. 

EO Permanent storage tor the end ing address in decimal. 

EHS Permanent slorage for lhe end ing address in hexadec imal. 

INS Used In subroutine to convert hexadecimal to decimal. 

IN Used in subroutine to convert hexadecimal to dec ima l. 

IT UsM in subroutine to convert hexadecima l to decimal. 

SD Permanent storage for start ing address in dec imal. 

SHS Permanent storage lor start ing address In hexadecimal. 

A Used in subrout ine to convert decimal to hexadecimal . 

B Used In subroutine to convert dec imal to hexadecimal. 


Table 1. Variables used by Data Maker. 

TRS-80 MODEL II 

64-K 
53350 

8.4 MEGABYTE HARD DISKS 
(PRIMARY UNIT) . . . $4040. 

FREE 
OUT-OF-STATE TAXES AND SHIPPING COSTS 

WARRANTIES HONORED BY ALL COMPANY OWNED 
RADIO SHACK STORES OR COMPUTOR CENTERS 

WE ALSO CARRY A FULL LINE OF PRINTERS. 
COMPUTORS AND ACCESSORIES 

WE ACCEPT 


CERTIFIED CHECKS. 

CASHIERS CHECKS 


AND MONEY ORDERS 


TRS-80 MODEL Ill 

2 DISK RS-232 (All RADIO SHACK EQUIPMENT) 

TRS·80 COLOR 4-K $31 5 
$495 32-K $595 

COLOR DISK DRIVES 

o.•so91-2-3~339 

.-See List ol Advertisers on pege 418 80 Microcomputing, December 1981 • 357 



GENERAL 


More on using this popular utility. 


The Ins and Outs of EDIT 


William L. Schrader 
1409 Espanola Street N.E. 
Albuquerque, NM 87110 

If you seriously want to delve 
into the Inner workings of the 

TRS-80, then the NEWDOS-80 
operating system produced by 
Apparat is probably the best in· 
vestment you can make. It in­
cludes the Radio Shack ED­
T ASM Editor/Assembler as 
modified for disk inpuUoutput. 
This is a flexible, easy-to-use 
and very effective tool for 
writing machine language code. 
If you can afford to Invest in only 
one assembler, this should 
probably be the one. 

EDTASM has several advan­
tages over EDIT. It edits with 
many of the same commands 
which are used by the familiar 
Basic edit routine. It is co-resi· 
dent, which means that you can 
run a test assemblage of the 
source code you are writing as 
often as you like, and without all 
the nonsense of off-loading the 
text of your source code. You 

must off-load with EDIT so you 
can assemble ii with a separate 
assembler program. EDTASM is 
hard to beat in its ease of use, 
and if you don 't have a disk sys­
tem, It is available from Radio 
Shack as a cassette tape for a 
reasonable price. 

Your next step in an assem­
bler is probably the Macro­
Assembler package offered by 
Radio Shack. There are some 
major advantages in the Macro­
Assembler, even if at the sake of 
simplicity and speed . This 
package includes several sep­
arate programs, viz. EDIT the 
editor, M80 the assembler, L80 
the Linking Loader, and even a 
cross reference generator pro­
gram. One major advantage Is 
the resulting relocatable and 
linkable object code. Once a 
program is finished, L80 can 
prepare an executable object 
file which will load anywhere in 
specified memory. It is also link­
able, so that your final ex· 
ecutable program can combine 
several sub-programs and sub· 
routines, and even combine with 
compiled Basic and Fortran seg­
ments. If you need this cap· 
ability, then you need the Macro­
Assembler. 

Another requirement which 
would dictate its use is file size. 
The EDTASM editor must load 
an entire file Into memory to pro­
cess it. Thus if you have a very 
long source code, very lengthy 

comments and documentation 
or limited memory, you can find 
yourself out of space with ED· 
TASM. The EDIT editor actually 
leaves text on disk and pro· 
cesses ii by records, call ing 
in new records as required. For 
this reason the disk drive works 
continuously while using EDIT, 
but only on load or write when 
using EDTASM. It appears that 
EDIT is limited in size only by the 
capacity of your mass storage 
system. In fact I tried it suc­
cessfully with a 385 sector, 77 
granule listing file, which I was 
able to load and review using 
EDIT. This represents over 98K 
bytes or characters of actual 
text-or more than twice the 
available RAM In the TRS-80, not 
to mention the memory that 
EDIT Itself was using. Another 
useful feature of EDIT Is Its ablll· 
ty to assemble both 8080 and 
Z-80 mnemonics, even In the 
very same program. 

Some of the subtle features 
such as Macros and Block 

Pseudos could have been ex­
plained more clearly in the 
manuals. For example, the re­
peat block pseudos REPT, IRP 
and IRPC often need to use the 
SET pseudo-op. However, you 
must be in the 8080 mode to use 
it, or else the assembler thinks it 
is a Z80 bit set operation. 

The Cross Reference Facility, 
CREF80, sounds like a super-frill 
but it is really kind of useless. 
When used it adds an addition· 
al second set of line numbers 
to your source code and the 
final pages include a listing of 
labels and macros referenced to 
these new line numbers. EDTASM 
gives the same label reference 
with the line numbers you in· 
voked, which I personally prefer. 
CREF80 requires still more disk 
jockeying, but it is there if your 
file is too long for EDTASM. 

Now let's talk about EDIT, the 
real object of my Investigations. 
First I would like to take Tandy 
to task for not providing better 
support of their software. 
wasn't surprised to find some 
software bugs In the extensive 
package comprising the Macro­
Assembler. However the lack of 
communication and/or Interest 
concerning a customer com­
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plalnt Lett me wlth a nagging 
negative Impression. I called the 
Texas hotlfne only to get ac­
knowledgement that " yes a 
problem did exist, but ...." 
Thereafter, my first letter was not 
even answered and the second 
letter, a couple of months later, 
gave condolences. They were 
sorry about the bugs and maybe 
future releases would correct 
them. Even If they do sell their 
software "unwarranted" and on 
an "as-ls" basis, an Investment 
of this size should Include an up­
date or patch service when er­
rors have been corrected. 

Problems 

The most annoying problem I 
found with EDIT occurs when try­
ing to scroll through a long file. 
The CNTRL-S and CNTRL-0 
commands referenced in the 
EDIT manual simply do not work. 
And if you are using the 
NEWDOS three-key Debug with 
Break defeated. the.n the Break 
command does not work either! 
Then you are In limbo until the 
entire ffle marches by-what a 
bummer!! If you use a stock 
TRSDOS system then you can 
exit the scroll with Break, but you 
still cannot stop and start the 
scroll-a feature which you real­
ly need when writing source 
code. 

Another still more cat­
astrophic fault was related to 
the "Z-file" or Index file written 
with each file output, (except for 
very short files). Thus If you 
write a file called "FILESPEC/ 
ABC", then you also see a short, 
usually one granule file called 
"FILESPEC/ZAB". The index Ille 

00100 ;•• EDTASMFL/EDT •• 
00110 ORG 7000H 
00120 START:: LO HL,START 
00 l JO END START 

has the extension shifted right 
with a leading Z Inserted. This 
Index file supposedly provides 
the editor with information 
needed for file processing, so 
that It can open the desired file 
without having to determine file 
length and other parameters at 
load time. The purported faster 
loading time (I've measured 
seven seconds with Z·flle as op­
posed to 20 without) hardly 
seems worth the ettort. But the 
zinger is the fact that more often 
than not this Z·flle seems to 
scramble EDtrs brains and the 
resulting line numbers get out of 
kilter. 

This problem seems to be ag· 
gravated when the file has multi· 
pie pages. It appears that the 
line number tracker gets even 
more confused if it has to Jump 
page boundaries. The only way 
to recover is to delete out-of-se­
q uence lines, which doesn't 
always work, and off-load seg· 
ments properly numbered to be 
concatenated by some other 
means. The solution I got over 
the hotllne was to kill each and 
every Z-flle as soon as it is 
created. 

The last error is much less 
bothersome. It occurs when try­
ing to use the F and 0 com· 
mands while In the alter mode. It 
turns out you have to use the 
shift up-arrow rather than Break 
to invoke these commands. 

After disassembling the EDIT 
object code and studying It at 
some length, I have found a 
single byte causes the CNTRL·S 
and CNTRL-0 problem. When 
checking for keyboard entry, a 
RET NZ is specified when it 

; 
1

; 
1 OUT FOR EDIT 

;DON'T USE:: IN £0TASM 

ORV 00 0345 4454 4153 4080 BOB! BOBO 89JB 2A2A 
2 10 2045 4454 4153 •D46 •C2F 4544 5420 2A2A 
2H 20 COBO 8081 BIBO 8909 4F52 47 09 J7JO JOJO 

JO 4809 0938 2738 2720 4F55 5420 464F 5220 
TAK 40 4544 4954 COBO BOB! 8280 895J 5441 5254 
7 50 lAJA 094C 4409 484C 2C53 5441 5254 0938 
7H 60 444F 4£27 5420 555J 4520 JAJA 2049 4E20 

70 4544 5441 5340 COBO BOB) B]BO 8909 454E 
TRS 80 4409 5354 4152 5400 BOBO BIB4 8089 J82A 
0 90 2A2A 2A2A 2A2~ 2~2A 2A2A 2A2A 2A2A 2A2A 
OH AO 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 

BO 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2~ 2A2A 
FAS CO ODIA 0000 0000 0000 0000 0000 0000 0000 
O DO 0000 0000 0000 0000 0000 0000 0000 0000 
OH £0 0000 0000 0000 0000 0000 0000 0000 0000 

FO 0000 0000 0000 0000 0000 0000 0000 0000 

Fig. 1 

.-see List ol A<Pierrlsers on page 418 

.EDTASM •..•.. ;• • 

. EOTAS"FL/EOT.'' 

........ORG.7000 
H.. ;';'.OUT.FOR. 
ED!T ....... START 
::.LD.HL,START.: 
DON'T.USE,:: ,JN. 
£0TAS"···· · ···EN 
D. START ....••• ;• 

.•..•.•..••.... • 

...........•.• , , 
•·•····••••••••• 
••.......••..... 

should have been AET z. Don't data whereas It can be stored 
they test these programs using only 7 bytes If tabs are not 
before (or after) selling them? expanded. The assembler will 
You can correct this malady us· accept either mode. Thus con· 
Ing SUPERZAP by changing the slderable savings of disk stor· 
byte at FILE RELATIVE SECTOR age space can be made by not 
(FAS) 54, RELATIVE BYTE (RB) expanding tabs for mass stor­
3F from CO to CB. The loaded age. Table 1 gives the code 
EDIT file can be corrected by necessary to accomplish this 
making the same change at ad­ change. 
dress 8767. The O/F command I have used the above 
fault can be corrected by chang­ changes at some length without 
ing FAS 19, RB CD from 1 B (shift problem. I have found that the 

up-arrow) to 01 (Break). The ad­ Z-file can be defeated by chang ­

dress for this change when ing the code at 7365 from CA to 

loaded Is 6570. C3 as shown in Table 1 (the 

Another change I have made, change at 732B is also effective 
in defeating Z-flles). I have not to scroll 15 lines instead of 20, 
tested these Z-fl le defeat 

1F from 20H to 15H (close changes extensively, so use 

packed BCD). The memory ad· them with caution. 

dress Is 69BF. The above You can get the best of both 

changes are listed again In EDIT and EDTASM. By changing 
Table 1 along with a couple seven bytes at the beginning 
more. and two bytes at the end of your 

The EDIT editor Is designed to source files, you can get them to 
expand tab characters before work on either editor. EDTASM 
the text Is loaded on a disk file. source files always start with a 
Consider the llne of code: 03 byte followed by the first six 

LO A,B". EDIT uses 19 characters of the filespec. Then 
bytes or characters to store this EDTASM ends with a 1A byte 

Involves changing FAS 24, RB 

1'f~UTERWARE 
~ .,.-..I" products for 

co~oa 

COMPUTER 


SOFTWARE 

Color Invaders • Color Pac Attack • Monitor • 


Adventure Games • Text Editors • Assemblers • 

PASCAL • Magikube • Finance Programs • Color 

Data Organizer • Graphic Games • Disassembler 


HARDWARE 

32 K RAM Expansion Board • 16 K RAM Sel • 


Cables • Interfaces • Power Pack ROM Cartridge 

• Printers 


ACCESSORIES 

Books • Cassettes • Supplies • Service Manuals 


Shipping from stock 

C>~~COMPurERwARE'· 

Dept. C • Box 668 

6809 Specialists Encinitas, CA 92024 • (714) 436-35 12 
Computerware Is a trademark or Computerware ...oil 

80 Microcomputing, December 1981 • 359 



sound complicated, but you'll byte of a file is a line number 

00000 find that the bulk of your source with 87 set, then EDIT will ac· 
00100 ;•• EOlTFlLE/MAC •• code is not concerned with cept its numbers and load it 
00110 ORC 7000H ; ';' OUT FOR EDIT 
00120 START:: LO HL,START ;DON 1 TUS E :: lN EOTASM okay even if later line numbers these frills, and this is a work­
00130 END START 
00140 ;••················································ 	 able way to travel. In fact, using do not have B7 set. If the first 

EDTASM, you can run a trial as­ byte Is a line number which has 
ORV 00 8080 BOBO 8089 ODBO BOB! BOBO 8938 2A2A .•••••••••.• . ;•• 87 reset, then EDIT will accept2 10 2045 4449 5 446 494C 452 F 4041 4320 2A2A .EDITFJLE/MAC .•• semblage and usually find only 

2H 20 ODBO BOB! BIBO 8909 4F52 4709 3730 3030 •••••••. ORC.7000 
 a few Items that you forgot to";" Its line numbers only if you use 

30 4809 093B 273B 2720 4F55 5420 464F 5220 H•• ;';' . OUT.FOR. 
TR~ 40 4S44 4954 ODBO BOBI 8280 8953 5441 525 4 EDIT •...••• START the Basic or - SEQ switch for out for the test run. Do keep a ­
6 so ]AJA 094C 4409 484C 2C53 5441 5254 0938 :: .LD.HL,START.1 
6H 60 444F 4£27 5420 5553 4520 3A3A 2049 4£ 20 DON'T.USE.::.IN. note pad with what has to be loading. Subsequent numbers 

70 4544 54 4 1 53 4D ODBO 80Bl B3B0 8909 454£ EDTASH •.•••••• EN 
TR$ 80 4409 5354 4152 540D BOBO BIB4 B089 382A D.START •••.••• ; ' changed back for whichever ver­ will be loaded okay even if you 
s 90 2A2A 2A2A 2.A2A 2A2,\ 2A2A 2A2A 2A2A 2A2A *""'•••-••••*••••• 
SH AO 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A **************** sion you are using. If you use have B7 set. 

80 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A 2A2A **************** this a lot, ii will become easy. If Also there is the question of 
FRS CO 2AOD 0000 0000 0000 0000 0000 0000 0000 '···· · ·········· 
0 DO 0000 0000 0000 0000 0000 0000 0000 0000 •••••••••••.•.•• you use It once every other which switch to use when sav· 
OH £0 0000 0000 0000 0000 0000 0000 0000 0000 ••• ..........••• 

FO 0000 0000 0000 0000 0000 0000 0000 0000 ...... • ••••••••• month, forget EDIT and stick Ing the EDIT files. IF - Basic Is 
with EDTASM. 	 used on load and - UNSEQ Is 

Fig. 2 And here is a note on the SEQ, used on output, then line 
UNSEQ, and Basic switches numbers will have B7 reset to 
used with EDIT. The source zero and a space will follow the 
code file of concern can be pro­ line number. This saves a Basic 

following the last OD carriage delete or move cursor over cessed with EDIT, EDTASM, file. If - Basic is not used on 
return. EDIT files start right off words, forward and backward, Scripslt, and even Basic. The load and - UNSEQ is used on 
with the first line number and that offer some advantage. You main problem Is compatibility output, then the output file will 
end simply with the last carriage can also replace a word or text with the using program. EDIT have no line numbers. All of this 
return . Here's the recipe for with another word or text as and EDTASM both use line num· takes a little playing with to 
changing: many times as desired In a file, bers which have bit seven set, determine what is really going 

and all with only one command B7 =1. Scrlpsit and Basic on. One way to check it out is 
• 	 If starting with EDTASM, (good for changing labels). This always use B7 = 0. In fact, Basic to write some short test Illes 

make your first line the advantage is only realized if you will think you are using Basic and then look at them with 
same as the filespec with use ii often enough to keep command keyword numbers if SUPERZAP. I hope this will pro· 
the spacing shown. ;• • famil iar with the commands. As bit seven is set. Concatenating vlde some help to those who 
FILESPEC/EDT '' with anything else, the more so­ multiple files requires you to use have had the same problems

• 	 If starting with EDIT, make phisticated it is, the more com· EDTASM, Scripsit or Basic. with EDIT that I have had. It has 
a blank first line and put plicated and hard to remember. An understanding of the EDIT some neat features but simplici· 
the above on the second switches Is called for. If the first ty is not one of them.• 
line. When you have a substantial 

• 	 In either case, append a amount of code written and are 

last line of all .. "s. This ready to test and debug, you can 


1. Correcting the following error enables CNTAL·S, CNTAL·O makes it easier to find. then convert it to an EDTASM 
@ File Relative Sector (FAS) 54. Relative Byte (AB) 3F: 

f ile and assemble, modify, Address: Change: To:When looking up the first sec· 
reassemble and do whatever to 8767 OCOH AET NZ OC8H AET Z 

tor of the file using SUPERZAP, 2. Correcting the following error enables Break for F & O Cmds Jn Alter mode, it. To make it compatible with 
the two versions appear as (otherwise Sh ift Up.Arrow must be used). @ FAS 19, AB CD: 

the M80 assembler, there are Address: Change: To:shown in Fig. 1 and Fig. 2. One 6570 1BH 'SHIFT·UP' 01H 'BREAK' several disparit ies one must 
can be changed to the other 	 3. Following change will print 15 lines/page rather than 20.

remember. First, the PSEUDO @FAS 24, AB 1F:simply by modifying the first 
OPS usually are not compatible. Address: Change: 	 To: 

seven bytes, (zero through six). 69BF 20H 	 15H (BCD #'S} Thus you cannot, at this stage, The second line of the SUPER· 4. Following change suppresses tab expansion before storage. 
use the TITLE, SUBTTL, LIST @ FAS 53, ABS 57 thru 65:ZAP display will give the ASCII 
ON, etc. PSEUDO OPS. One way equivalents of the filespec. If Old Code New Code 
around this Is to go ahead and Change: To:changing to EDIT you have to in· 

8683 3E20 LO A,20H 8683 3609 LO (HL),09Hinsert what you want, but use a sert a line number, plus tab with 65 77 LO (HL),A 85 23 INC HL
";" to make it a comment line in INC HL 86 05 B 
the mode that won 't accept It. 87 05 PUSH DE 87 3E20 LO A,20H 

bit seven set and a carriage 	 86 23 DEC 

return. If changing to EDTASM, 86 C03300 CALL 0033H 89 05 PUSH DESecond, the EDTASM assembler 
overwrite the BOBO BOBO B089 8B 01 POP DE 8A C03300 CA.LL 0033H 


must have an ORG statement, 8C 05 DEC B 80 01 POP DE
OD with a D3 first byte plus the 
which you may not want in the 80 10 DEC E 	 8E 10 DEC E 

first six characters of the 	 8E C8 AET z BF CB AET zMicroAssembler version. Most 868F C38086 JP 8680H 8690 18F7 JR 8689H 
of all, for all labels you must 5. Following change defeats creation of a "Z·Flle". 

filespec, which are also showing 
on the second line of the 

@ FAS 33, AB ED:place a ":" to end the label. This 
SUPERZAP display. At the end 	 Address: Change: To: 

is compatible with EDTASM and 7365 OCAH JP Z OC3H JPof the file, keeping the file length 
re qu ired by the Macro ­ 6. Following change also defeats creation of a "Z·file", but may not reset system 

the same in either case, use " 2A parameters (5 and 6 not thoroughly tested). Assembler.
OD" for EDIT files and "OD 1A" 	 @ FAS 33, AB 83: 


Address: Change: To: 
for EDTASM files. 	 If you have global or public 
732B CA5A73 JP Z.735AH 000000 NOP NOP NOP 


I prefer to start a long source labels for the Macro, then you 

code on the EDIT editor. It has cannot use the double "::" after Table 1 


several addit ional features, like the label In EDTASM. This may 
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Yes, I want to expand my programm ing 
knowledge. 
Please send me a copy of "DOS Random 
Access & Fiie Handling" for 24.50 + 1.50 
shipping o 
Also send me the compatible program disk 
for 28.50 + 1.50 sh ipping. D 
Overseas add 8.00 per book and disk 
alrmall. 

________ Zip----­

VISA D 

Check o Money Order o 
COD (2.00 extra) D 
Signature ------------­
Phone Orders (203) 748-3231 
CT. orders add 7.5% sales tax. 
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GRAPHICS 

Gain access to unusual graphic modes in your color machines. 

POKE A, Color Computer 


Richard Esposito 
University of Baltimore 
Baltimore, MD 21201 

The Key Box 

Color Computer 
Extended Color Basic 

The TRS-80 Color Computer 
uses the highly potent com­

bination of the Motorola 6883 
SM-A and the 6847 VDG chips. 
The Color Computer supports 14 
different display modes; in Mo­
torola terminology, they are: Al­
phanumeric internal, semi ­
graphics-4, semigraphics-6, 
semigraphics-8, semigraphics­
12, semigraphics-24, graphics­
1C, graphics-1 R, graphics-2C, 
graphics-2R, graphics -3C, 
graphics-3R, graphics-6C, and 
graphics-SR. 

In addition to these 14 modes, 

there are two additional modes: 
alphanumeric external and OMA. 
The former requires an external 
ROM for up to 256 characters. 
These could include APL char­
acters, lowercase, kata-kana or 
any other combination . 

Level I Basic supports two of 
these modes and Extended Col· 
or Basic supports seven. If you 
wish to use any of the modes 
not supported by your version of 
Basic, you must either move up 
to a higher level of Basic or re­
sort to POKE graphics. 

In order to enter any of the 
modes, certain addresses relat ­
ing to the two chips (SAM and 
VDG) must be POKEd. The ad­
dress of the VDG is $FF22 (the 
dollar sign indicates the number 
is hexadecimal). 

Since the SAM chip is not di· 
rectly connected to the data 
bus, it must be programmed one 
bit at a time by POKEing ad­
dresses $FFCO through $FFC5. 
You can POKE the addresses 
$FFC1 , $FFC3, and $FFC5 to set 
the SAM signals or you can 
POKE the addresses $FFCO, 
$FFC2, and $FFC4 to reset the 
signals. Refer to Table 1 for the 
values to use for a given mode. If 
you have Extended Color Basic, 

it is not necessary to restore any 
VDG or SAM addresses when 
using graphics since the inter­
preter does this automatically 
when your program stops or is 
interrupted. If you have Level I, 
th is can be accomplished by 
pushing the reset button. 

If you do not have Extended 
Color Basic, you must also pro­
vide additional screen memory 
for the different modes. Level I 
only provides .5K (512 bytes) 
while most graphic modes re­
quire more. On power-up, Ex­
tended Color Basic provides 
6.5K which is more than ade­
quate for the graphics used in 
th is article. 

All sample programs that fol­
low assume that the user has 
Extended Color Basic. If this is 
not the case, see the section at 
the end of this article entitled 
"Level I modifications." 

Modes Supported by 

Level I and Extended Basic 

Alphanumeric internal and 
semigraphics-4 modes can be 
used by POKEing the screen 
memory (addresses 1024-1535). 
If you POKE thevalues0-63 into 
memory, you get standard ASCII 
characters green on black. 

POKEing values between 65 and 
127 give you the normal display 
of black characters on green. If 
you POKE the values of 128-255, 
you get graphic characters that 
consists of zero to four quad­
rants of a square filled in with 
one of the eight colors on a 
black back-ground (no more 
than one color can appear with· 
in the same square). You can 
display all 255 characters by 
running the following program: 

10 CLSO 
20 FOR I= 1024 to 1279 
30 POKE I, 1- 1024 
40 NEXT I 
50 GOTO SO 

You may recognize the semi­
graphic-4 characters as those 
generated by the set and reset 
instructions. 

To use graphics-2R mode 
(Tandy calls it PMODE 0) you 
must POKE location SFF22 with 
$B7 and $FFC1 and $FFC3 with 
zeros. In this mode your screen 
Is divided Into a grid of 128 col· 
umns by 96 rows. This mode 
uses 1536 bytes of screen mem­
ory, one bit for each pixel. Six· 
teen bytes are used for each of 
the 96 rows of the display screen. 
If your display screen starts at 
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1024, too byte controll Ing a pixel 
at row R, column C, would be 
1024 + 24•R +INT (C/8) (D.;;R...:95, 

Q.;;C...:127) and the particular bit 

(counting from left)= C - 8 •INT 
(CJa._ To lUustrate, the following 

program draws a d iagonal line 
runn ing from (0,0) top left of 

screen to (95,95) right , middle of 
the bottom row. 

10 POKE &HFF22, &H87 
20 POKE &HFFC3, 0 
30 POKE &HFFC1, 0 
40 FORB = 1024 TO 2559 
50 POKE B, 0 
60 NEXT B 
70 FORR =O to 95 
80 C=R 
90 B = 1024 + 16 · R + INT (C/8) 

100 1h2 (7 -(C - 8· 1NT (C/8))) 
110 POKE B, V 
120 NEXT R 
130 GO TO 130 

Modes Supported 
by Extended Basic 

If you have Extended Basic, 
you can obtain the same plot us­
ing the following program: 

10 PMODEO 
20 SCREEN 1,0 
30 PCLS 
40 LINE (0,0) - (191 ,191), PSET 
SO GO TO 50 

The graphics-JR mode (Tandy 
calls it PMODE 2) is similar to 
the graphics-2R mode. The print 

matrix is composed of 128 col ­

umns by 192 rows. It involves 
twice as many points and uses 
twice as much memory (3K in­
stead of 1.5K). 

Similarly, the byte (B) contro l­

ling a pixel in row (A) and column 
(C) would be calculated as B = 
1024 + 16•R + INT(C/8) (O...:R.;; 

192, D.;;C...:127) and the particu­


lar bit (P) would be P = C - C· INT 

(C/8). 


The correspond ing line drawing 

program is: 


10 POKE &HFF22, &H D7 
20 POKE &HFFC5. 0 
30 POKE &HFFC1. 0 
40 FOR B =1024 to 4095 
50 POKE B, 0 
60 NEXT B 
70 FOR R= OT0191 
80 C =INT (A/2 + .5) 

90 B=1024 + 16· R+INT (C/8) 
100 V = 21(7 -(C - 8• INT (C/8) I ) 
110 POKE B, V 
120 NEXT R 
130 GO TO 130 

The correspond ing Ext ended 
Basic program is: 

10 PMODE 2 

20 SCREEN 1, 0 

30 PCLS 

40 LINE (0.0) -(191 ,191). PSET 

50 GOT050 


The graph ics-6R mode (Tandy 
calls it PMODE 4) is also similar 
to graphics-2R and -3R modes 
except that you get a plot mat rix 
of 256by192. Th is mode uses 6K 
of screen memory. 

As before, the byte (8) control · 
ling a pixel in row (R) and column 
(C) would be calcu lated as B = 

1024 + 32· R + INT(C/8) (O..; R..;; 

191 , D.;;C...:255) and the particu· 


lar bit (P) would be P = C - C• INT 

(C/8). 


The correspond ing line drawing 

program is: 


10 POKE &HFF22, &HF7 
20 POKE &HFFC5, 0 
30 POKE &HFFC3. 0 
40 FOR B = 1024 TO 7167 

50 POKE B. 0 
60 NEXT B 
70 FOR R = 0 lo 191 
80 C=R 
90 B = 1024 + 32 · R +INT (C/8) 

100 V : 21(7 - (C - 8•1N T (C/8))) 
110 POKE B, V 
120 NEXT R 
130 GO TO 130 

The corresponding Extended 
Basic program is: 

10 PMODE 4 

20 SCREEN 1, 0 

30 PCLS 

40 LINE (0.0)-(191.191), PSET 

50 GO TO 50 


The full co lor graphic modes 
allow four co lors at a time on the 
screen. These modes requ ire 
two bits of data for each pixel 
for color va lues rang ing from 00 
binary to 11 binary. 

The first full co lor graphics 
mode that is inc luded in Extend· 
ed Color Basic is Motorola's 
graphics-3C mode (Tandy calls 
it PMODE 1). In th is mode our 

screen matrix con sists of 128 by 
96 pixe ls with 2 bits per pixel. 
Th is mode uses 3072 bytes of 
screen memory. Since one row 
of graphics consists of 128 pix­
els and each pixel uses 2 bits or 
one-quarter bytes, we need 32 
bytes per line. If our display 
screen starts at 1024, the byte B 
control ling a pixel at row R, col· 
umn C would be B = 1024 + 32· 
R + INT (C/4) (O.... R.;;95, o.;;c ...: 127) 
and the part icu lar one-quarter 
byte a controlling that pixel is 
Q =C - 4• INT (C/4). 

To il lustrate, I will again resort 
to the line drawing program but 

this time you have a choice of 
colors. 

10 INPUT"LINECOLOR (l , 2. or3)=" . X 
20 POKE &HFF22, &HC7 
30 POKE &HFFC5, 0 
40 FOR B= 1024 to 4095 
50 POKE B, 0 
60 NEXT B 
70 FOR R = O to 95 
BO C= R 
90 8 =1024 + 32· R + INT (C/4) 

100 V = 41(3 -(C - 4• 1NT(Cl4))) 
110 POKE 8 , V• X 
120 NEXT R 
130 GO TO 130 

The equivalent program using 
Extended Basic: 

10 INPUT " LINE COLOR (1, 2, or 3) = " ; X 
20 PMODE 1 
30 COLOR X+l,1 
40 SCREEN I . 0 
50 PCLS 
60 LINE(0,0) - (191,191). PSET 
70 GO TO 70 

Rounding out the last of the 
seven modes supported by Ex· 
tended Color Basic is the graph­
ics-SC mode. It uses a plot ma­
trix of 192 rows by 128 columns. 
Similar to the graphics 3-C 

mode, this mode uses 2 bits per 
pixel and with double the verti­
ca l resolution of graphics 3-C it 
uses twice the screen memory 
resulting in 6144 bytes. 

If our display screen starts at 
1024, the byte B controlling a 

pixel at row R, column C would 
be B = 1024+32•R + INT(C/4) 
(O....R.;;191 , O..C...:127) and the 
particular one-quarter byte a 
controlling that pixel is Q = C ­
4• INT (C/4). 

Once again J shall illustrate, 
using the line drawing program 

and as with the graphics 3-C 

VDG SIGNALS SAM SIGNALS 
(Controlled by upper 5 bils of SFF22) set= 1 reset= 2 

GMO resultant value for SFF22 V2 V1 VO 
GIA GM2 GM1 EXT! css $FFC5 SFFC3 SFFCl 

DISplay Mode (bit 7) (bit 6) (bi t 5) (bl l 4) (bit 3)' (change 7's 10 F"s for al1ernate color set) SFFC4 SFFC2 SFFCO 

Alphanumenc Exlernal 0 0 c $07 0 0 0 
Alphanumeric Internal 0 I c $17 0 0 0 
semigraphoc· 4 0 0 c S07 0 0 0 
semigraphic-6 0 I c $17 0 0 0 
semigraphic-3 0 0 c $07 0 1 0 
semigraphic· 12 0 0 c $07 0 0 
semigraphic·24 0 0 $07 1 1 0 
graphiC.S· lC 0 0 0 c $87 0 0 I 
graphics-I R 0 0 I c $97 0 0 1 
graphiCS·2C 0 1 0 c SA7 0 0 
graphiCS·2R 0 I I c $8 7 0 1 1 
graphiCS·3C 0 0 c SC7 0 0 
graphics-JR 0 1 c $07 0 I 
graphics.SC 0 c SE7 0 
graphics-6R c $F7 0 
OMA ? 

x = don't care c =COior set " BITS2, I AN DO ARE ALL ONES 

Table/_ 
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mode, that you have a choice of 
colors. 

10 INPUT ""LINECOLOR (1. 2. or 3) = ··; x 
20 POKE &HFF22, &HE7 
30 POKE &HFFC5, 0 
40 POKE &HFFC3. 0 
50 FOR B = 1024 lo 7167 
60 POKE 8 , 0 
70 NEXT B 
BO FOR R=O TO 191 
90 C =INT (R/2 + .5) 

100 B = 1024 + 32· R +INT (C14) 

110 V = 41(3 - (C - 4 •INT (Cl4) J I 

120 POKE 8, V· X 

130 NEXT R 

140 GO TO 140 


The equ ivalent program using 
Extended Basic is: 

10 INPUT "LINE COLOR (1 , 2, or 3) =" ; X 
20 PMOOE 3 
30 COLOR X + 1, 1 
40 SCREEN 1, 0 
50 PCLS 
60 LI NE (0,0)-(191 ,191), PSET 
70 GO TO 70 

The graphics-1C mode uses a 
plot matrix of 64 rows of 64 col· 
umns with up to four colors us­
ing 2 bits per pixel for a total of 
1024 bytes. If our display screen 
starts at 1024, the byte B con­
trolling the pixel at row R and 
column C would be B = 1024 + 
16• R + INT(C/4) (~R..;63, ~C... 

63) and the particular one-quar­
ter byte a controlling that pixel 
Is Q = C - 4• INT(C/4). 

A program to draw a diagonal 
line from the top left to the bot· 
tom right of the display screen 
follows: 

10 INPUT "LINECOLOR(1, 2, or3)"; X 
20 POKE &HFF22, &H87 
30 POKE &HFFC1 , 0 
40 FOR 8 = 1024 TO 2047 
50 POKE 8 , 0 
60 NEXT 8 
70 FOR R = 0 lo 63 
80 C = R 
90 B = 1024 + 16. R +INT (C/4) 

100 V = 41(3- (C - 4· INT (C/4)) ) 
110 POKE 8 , V· X 
120 NEXT R 
130 GO TO 130 

The graphics-2C mode has 
double the horizontal resolution 
as the graphics-1 C mode. It uses 
2048 bytes of screen memory. 
The line drawing program rewr it ­
ten for this mode is: 

10 INPUT ""LI NE COLOR (1, 2. or 3)"' ; X 
20 POKE &HFF22, &HA7 
30 POKE &HFFC3, 0 
40 FOR B = 1024 TO 3071 
50 POKE 8, 0 
60 NEXT B 
70 FOR R = O lo 63 
80 C=2·R 
90 B = 1024 + 32·R + INT(C/4) 

100 V = 41(3- (C - 4•1NT (C/4)) 

110 POKEB. V·X 

120 NEXT A 

130 GO TO 130 


The graphics-1R isa64 row by 
128 plot matrix and uses 1024 
bytes of screen memory. 
The line drawing program is: 

10 POKE &HFF22. &H97 
20 POKE &HFFC1 . 0 
30 FOR B = 1024 TO 2047 
40 POKE B, 0 
50 NEXT B 
60 FOR A = 0 TO 63 
70 C = 2· R 
80 B = 1024 + 16· A+ INT (C/8) 

90 V = 21(7 - (C - 8· INT (C/81 ) 
100 POKE B, V 
110 NEXT R 
120 GO TO 120 

Semlgraphics Modes 

Except for the semigraphics-6 
mode, the graphics can be inter­
mixed with your standard ASCII 
characters. 

The semigraphics-6 mode 
takes a plot position and, very 
much like the graphics on the 
original TRS-80, breaks it up into 
six parts (three rows by two col ­
umns). Since the screen con­
sists of 16 lines by 32 character 
positions, th is gives us an effec­
tive resolution of 64 rows by 48 
columns in 512 bytes of mem­
ory. To print out all of the semi ­
graphics-6 characters, run the 
following program (no modifica­
tions are necessary for a Level I 
machine). 

10 POKE65314, 23 
20 FOR I = 1024 to 1535 
30 POKE 1, 0 
40 NEXT I 
50 FOR I = 0 TO 255 
60 POKE 1024 +I , I 
70 NEXT I 
80 GO TO 80 

The first four lines (POKEd 
values of 1-127) are "garbage" 
characters because the external 
VDG ROM is not supplied with 
this system. The codes 128-255 
are much more interesting- they 
provide you with every combina­
tion of blue/black and red/black 
in a 3 by 2 character position. 

The remaining semigraphics 
modes are not possible on a ma­
chine that uses only the MC6847 
VDG. These modes are a result 
of the different ways In which 
the MC6883 SAM chip can ac­
cess memory. 

The semigraphics-8 mode is 
similar to the semigraphics-4 

mode. The VDG generates the 
same set of characters for both 
modes. The difference is that 
the semigraphics-8 mode uses 
2048 bytes of screen memory in­
stead of 512. Imagine a screen 
that is 32 columns wide with 
room for 64 lines of display, both 
semigraphics-4 characters and 
the standard ASCII set. (If you 
POKE the values 0-255 Into 
memory starting at 1024, you 

will see the characters under 
discussion.) 

Now take these 64 lines and 
divide each into four strips. The 
first strip from the first line would 
contain the upper quarter of 
each of the 32 characters on 
that line, the second strip would 
contain the next quarter of each 
character on that line, the next 
strip, the third quarter of each 
character on that line, and the 
fourth strip would contain the 
bottom quarter of each charac­
ter on that line. Assuming this is 
done with all 64 lines, the top 
quarter of row one would contain 
the top stripe from the first row 
of the imagined 64 row screen. 
The second quarter of row one 
would contain the second stripe 
from the second row of the 64 
line screen. The third quarter of 

row one would contain the third 
stripe from the third row of the 
64 line screen. The fourth quar­
ter of row one would contain the 
fourth stripe from the fourth row 
of the 64 line screen. After the 
first row is filled, the process re­
peats: The top quarter of the 
second row contains the top 
stripe of the fifth row of the 64 
line screen, and so on. 

To Il lustrate the graph ics 
available in this mode I will fi ll 
the screen with random colors 
and print semigraphics-8 in the 
center of the screen. 

One fact regarding random 
numbers that Radio Shack does 
not mention In their manuals is 
that when you turn on your com­
puter and print a random num­
ber, you will repeatedly get the 
same random ?? number every 
time that you turn off the ma­
chine then repeat the sequence. 
However, if you supply a nega­
tive number as an argument for 
the AND function, that number 
will reseed the random number 
generator. If you Insert the 
statement 1 X =AND (-TIMER) 

at the beginning of any program 
that uses random numbers, the 
problem is eliminated. (Note: 
TIMER is built into Extended Ba· 
sic. It gives the time in sixtieths 
of a second.) 
Now the program: 

1 X = RNO ( -TIMER) 

10 POKE &HFFC3. 0 

20 FOR I = 1024 TO 3071 

30 POKE I, RNO (1 28) + 127 

40 NEXT I 

50 FOR I = 0 lo 96 STEP 32 

60 POKE 1930 + I, ASC ("S""\ 

70 POKE 1931 +I , ASC ("E") 

80 POKE 1932 +I, ASC ("'M") 

90 POKE 1933 + I, ASC ("" l"J 


100 POKE 1934 +I, ASC ("G") 

110 POKE 1935+ I, ASC ("' A" ) 

120 POKE 1936 +I , ASC (" A"") 

130 POKE 1937 +I , ASC (""P""I 

140 POKE 1938 + t, ASC (""H" ) 

150 POKE 1939 +I. ASC (" I" ) 

160 POKE 1940 + I, ASC ("C") 

170 POKE 1941 +I , ASC ("S" ) 

180 POKE 1942 +I, ASC (" - ") 

190 POKE 1943 + I, ASC ("8'1 

200 NEXT I 

210 GOTO 210 


The semigraphics-12 mode is 
similar to the semigraphics-8 ex­
cept each line consists of six 
stripes instead of four. This 
mode uses 3072 bytes of screen 
memory. 
The equivalent sample program 
is: 

1 X = RNO (-TIMER) 

10 POKE &HFFC5, 0 

20 FOR I = 1024 TO 4095 

30 POKE l,. RND l\28\+ 127 
40 NEXT I 

50 FOR I= 0 TO 160 STEP 32 

60 POKE 2378 +I, ASC ("S") 

70 POKE 2379 +I, ASC ("E") 

80 POKE 2380+ I, ASC (" M") 

90 POKE 2381 +I , ASC (" I" ) 


100 POKE 2382 +I, ASC ("G'"I 

110 POKE 2383 +I, ASC (" R") 

120 POKE 2384 + I, ASC ("A" ) 

130 POKE 2385 +I , ASC (" P" ) 

140 POKE 2386 +I , ASC ("H'1 

150 POKE 2387 +I, ASC (''1'1 

160 POKE 2388 + I, ASC ("C" ) 

170 POKE 2389+ I, ASC (" S"') 

180 POKE 2390 +I, A'OC \" - " ) 

190 POKE 2391 +I, ASC (" 1" ) 

200 POKE 2392 + /, ASC ("2'1 

210 NEXT I 

220 GO T0220 


The semigraphics-24 mode Is 
similar to the two preceding 
modes except each line con­
sists of twelve stripes. This 
mode uses 6144 bytes of screen 
memory. The equivalent sample 
program is: 

1 X = RNO( - TIMER) 

10 POKE &HFFC3,0 

20 POKE &HFFC5,0 

30 FOR I= 1024 to 7167 

40 POKE I, ANO (128) + 127 

50 NEXT I 

60 FOR I = 0 to 352 STEP 32 
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New software system turns your TRS-80* 

computer into a complete office manager. 


' 7'l Jindham Software's Medical and Dental 
l l Office Systems economically manage 

financial and diagnostic office functions. 
If you're a physician or a dentist in a group of up lo ten 
practitioners, you probably feel like you're spending 
more and more time on things other than caring for your 
patients- like bookkeeping, insuran ce forms, billing, 
collections, record-keeping. 

If you consider computerization as a good solution , 
you're on the right track. We at Windham Software have 
your answer. We've developed two comprehensive soft­
ware packages - the MOS-2 for medical offices, and th e 
OOS-2 for ~en taI offices-specifically for groups of up to 
ten pract1t10ners.

The MOS-2 and 005-2 from Windham Software are 
economical packages -priced at $499- which include 
all the finan cial function you've seen in other available 
office management systems. But the re's more. 

The MOS-2 and 005-2 can handle up tot5,000 
patient records- more than any other similar system. Up 
to 500 procedures and 500 diagnoses can be stored and 
retrieved on the MO -2. And both systems provide a full 
tatistical report on procedures performed, and number 

of patients seen per doctor each month. 

Designed specifically for groups of 
up to ten practitioners. 

Some software systems demand a change in your way of 
doing business,or radical programmjng a lterations­
expensive propositions. The Windham MOS-2 and DO -2 
were developed by practition ers working with sy te rns 
specialists. They have been using th e MOS-2 and UOS-2 
on the Radio Shack· TRS-80 Model II to manage their 
practices for some tim e. The team also developed th e 
Medical Office System being marketed by Radio ' ha k 
for TR -80 Models 1/11 1(Cat. o.26-1568). Their experi ­
e nce and under landing have led to th e development of 
a system ready to go to work in your office, as you now 
operate it. 

The most comprehensive software 
package for your TRS-80 Model II. 

The past few year have een numerous mi crocompu­
ters introduced to the market. We designed the MOS-2 
and DO -2 to operate on the Radi o hack TRS-80 Model 
II microcomputer. The Model II is an economi cal hard ­
ware syslem, fast, adaptable, and V\'ith a particularlv high 
capaci ty. It is readily available and serviced through 
Radi o Shack dealers ever) vhere. The MOS-2 and DO -2 
perform more functions and have grea ter storage capac­
ity by far than any other medica l or dental softv..-are 
pa ckage available for thi hardware. 

IBM and Hewlelt-Packard micro sys tems available soon. 

"TRS-80 and Radio Shack are registered trad emarks of Tandy Corp. 


.--SH List of Ad•&Nlsers on p&ge 418 

'JIThat Windham Software Systems can do 
l l and how your practice can benefit 

A wide range of financial and management functions 
are performed by the MOS-2 and OOS-2. Billing, account 
aging. payment recording-even insurance forms -are 
all compl eted automatically by the system. Patient rec­
ords ca n be quickly and easily sorted to provid e meaning­
ful practi ce profile information , heretofore nearly 
impossible lo obtain. 

The MOS-2 and 005-2 are so simple to operale-any 
or all of your current staff C'an easily be trained to work 
with a system. No need for compuler language-the sys­
tem communicates with simple English questions and 
answers. Recording e rrors are virtually e liminated \\'ilh 
t~e system's verification system. Since many office func­
tions are now completed automatically, much time is 
saved which can be devoted to other important tasks in 
you r office. Automatic account aging and statement 
genera tion also improves collertion . Each system i 
pri ced at $499 - a comprehensi ve, efficient, economical 
offi~e management package that very qui ckly pa ys 
for llself. 

Turn your paperwork over to a specialisl - th e 
MOS-2 Medical omcc System or the DO, -2 01:'nlal OlliC'e 
Syslem, from Win dham Sofiwa r >. 

How Lo order. 
Ord ers may be pla ced by phonC' or by mail. Cal 1toll ­

free 800-424-4320, Opcrator20; or in Wash in •ton , D.C. 
202-822-9090, Operator 20. For further informa tion or a 
brochure, you may ca ll 203-456-3530. Or fill 0111 the 
attach ed eoupon an d mail it today! 

Windham Software, Inc. 
29/31ll'anhill St.. Willimanlic, CT06226 ...- 312 

PleasP end me: D MOS-2 Medical Office System 
D DOS-2 Dental Officf' Syslf'm 

I enclose: 0 Check D Money Order for $499. 
Pleasf' charge to my: D MasterCard D VIS/\ 0 nwrinrn Express 

Acct.No. I I I I I 
Ex p. Dale: 
lnlcr. Bank No. (for Ma ler Charge) I \ I I I 

(Si,,:;11at11n• for-l·n·dil t'ard use) 


(Total: $49!1 roch . Crmncl'lieut resirlrnts. plcasr add 71h % sa lt's lax.) 


Namt• 

City/State/ Zip 

Type of Pracl ice 

D I'm not ready 10 order, but please send me your brochure. 
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70 POKE 3722 + I, ASC ("S'1 
ao POKE 3723 +I, ASC (" E'1 
90 POKE 3724 +I , ASC (" M'1 

HJO POKE 3725 +I, ASC (" I') 
110 POKE 3726 + I, ASC (" G'1 
120 POKE 3727 +I. ASC (" A') 
130 POKE3728 +1, ASC ("A'1 
140 POKE 3729 +I, ASC (" P" ) 
150 POKE 3730 +I, ASC (" H") 
160 POKE 3731 +I, ASC (" I') 
170 POKE 3732 + I. ASC (" C") 
180 POKE 3733 + I, ASC (' 'S") 
190 POKE 3734 +I, ASC (" - ") 
200 POKE 3735 + I, ASC ("2") 
210 POKE 3738 +I, ASC ("4') 
220 NEXT I 
230 GO TO 230 

Level I Modifications 

If you have a Level I machine, 
your Basic provides you with 
512 bytes of screen memory. 
This Is sufficient for only alpha­
numerics, semigraphics-4, and 
semigraphics-6. If you want to 

use any of the other modes, 
steal a new screen memory from 
what is ordinarily used for your 
Basic program. 

If yours is a 4K Level I system, 
you only have 2343 bytes free 
upon power-up. If you put the 
statement 1 CLEAR 100, 3071, 
into your programs, you are lim­
iting your string space to 100 
bytes. You are also limiting the 
Basic interpreter: It cannot use 
any memory beyond byte 3071 , 
leaving 1024 bytes free in high 
memory. This modification al­
lows you to use the graphics-1C 
and graphics-1 A modes. All 
screen addresses in the sample 
programs would have to be 
translated by 2048 bytes since 
the sample programs assume 

that the screen memory starts at 
1024. You must also signal your 
computer that the new screen 
memory starts at 3072 (the start 
of screen memory must be a 
multiple of 512). Next divide 
3072 by 512 to get six. Convert 6 
to a 7 bit binary number. This re­
sults in 0000110. You must then 
program the VDG by POKEing 
the addresses 65478 thru 65491, 
the even values for zeros and the 
odd values for ones. In this case, 
you would need the following 
additional statements: 

2 POKE 65478, 0 
3 POKE 64581 , 0 
4 POKE 65483, 0 
5 POKE 65484, 0 
6 POKE 65486, 0 
7 POKE 65488, 0 
8 POKE 65490, 0 

Similarly, if you have a 16K Level 
I machine, you can create a 6144 
byte screen memory by adding 
the following ~atements: 

1 CLEAR 200, 10239 
2 POKE 65478, 0 
3 POKE 65480, 0 
4 POKE 65483, 0 
5 POKE 65484, 0 
6 POKE 65467, 0 
7 POKE 65488, 0 
8 POKE 65490, 0 

You must then also translate all 
references to screen memory by 
9116 byies. 

Regardless of the size of your 
memory, you must also convert 
all hexadecimal numbers to dec­
imal. For example, you must 
convert 10 POKE &HFF22, &H17 
to 10 POKE 65314, 23. • 

BLACKJACK PLAYEH 

A YEAIS INCOME IN 4 MONTHS. 

lot.k Strategy Tuton. f°' tM nowice I ••pert a llke . 
U1• our Tutor1 I quk:kly leom how lo become A WINNH. 
Eom S..O hour . l.orn the H <rett of our 1u«eH. O\ir Tuton 
wUI teoch Y°" how to: 

•• Ill YOUI MOMY •• 
•• Pt.AY IAQt HANO• • 
•• NOT GfTIABIO •• 

• • II A IUSUtlSS • • 

•••• aawAu •••• 

Our Tuton ore not games t I I They ore 1etlou• tools to 
moMe w~nn.n out of you. The outhon hove IP9f'I 7 yeora 
playing & belng wlnnen. Now so con you. with 11.e aid 
of our Tuton. Our Tuton or• boaed an the atrat.gi•• 
~ktped by Lawrence lt...,e re . MM• advanced atroteg.lea 
are ovoilobl• coll f0t Info , Conaultotlon i• ovoHable 
for you by moil or phone. From l2pm 12om M.S.T 

PKG. I contolnt 10 lcnk Tutors for Atlontk City, or Neveda 
lllluah 125 for 16« Mod I or Mod Ill , cou. t30 for 321( d isk 
Plea•• odd 12.00 tor .hippl"9. 

.,.205 
MICllO llAJAK SYSTIMS INC. 
2IOO NOITH EUEN STREET 
FLAGSTAFF. ARIZONA NOOI 
(602) n4.5723 or (602) n4-75'1 

Verbatim 

flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 

VISA' -
..... 370 

EDUCATIONAL 

SOFTWARE 


For TRS-80' Color Computer. PET. l\pple II . 

lUMlNTARY MATH 

SCIENCE HISTORY 

GEOGRAPHY ACCOUNTING 

ECONOMICS BUSINESS ED. 

fORllGN LANG. fA RM RECORDS 

GRAMMAR COIN INVENTORY 

Write for FREE Cat.:1logue : 

MICRO LEARNINCiWARE .,... ag 
110)( 2 I 34 , N. MANKATO MN S600 I 

S07-625-2205 

VISA&. MASTER CHARGE ACCEPTED 
w~ ~Y 1 S ~ royril1y lor ldu<c1111onri l 

("lrogr~m\ 11\lf'C'I with U'!i 

l\pple Is a trademark of l\ppl• Computer Co. 
Tll~IO Is• reslliettd Ir•- ol TANDY (OllP. 
Pet Is a erado- ol (o-~ - · Mathlncs. 

BIG CP/M* 

programs 


on TRS·80* 

MODELS1 &3 

Pluggable Board 1no solde ring) with 48/64K 
Operaring Sysrem. SID Density 5'•" on Mod. 3 
plus 8" on Mod t Memory expanded by 
overlayorig ROM w1lh i'<AM. Date/clock w/ battery 

48K CP/ M " !minimum system) ........ S199. 

64K CP/ M' Memory & clock....... . ... $490. 

48K CP/ M" (It's expandable) .......... S340. 


C.0 .0 . Visa or Mastercharge 

F.E.C. Ltd. 
P.O. Box 2368 Woburn. Ma. 01688 0668 
1617) 944-5329 

... 141 •Tandy Corp. 
.. Olgltal Research 

CnMruCnu€~~ 

COVER YOUR INVESTMENT 

• W•1e•ptoot I 0.,:11,.,004 

• lml)fOV.0 A.h•bl hlJ •fwo 0.C:Ol'•lo•Co101t 
~TM! • llt.cll-l~r l•'• 

TltS.ao .c>oft I 

~ S IM 
 TIU-eO .oolL. Ill SU ~ 

Ttll-IO COlOfll CCIM'VTllll ... 
CM..ri• ' " YMl!toClll,.., ttti· l ~l• I 11• 9'!1'-,.......... ... 
~..:'rioo 100 l •..- ..,.:.:::, l----tt1tet • 

l .... ,..,.... "' ras-.o , ... o..' s • • ""...v...._ .... . •-Dluc.o.. 1...... ..0.1 •• ....°""" ........ ~,. ....
'""'° MOO«l • °""'°" ,._.., , ...IE!U<lllUIWI 111'6 

......llGAIGON, ,. 
 ...°""° """'• .. 
,.,,.... 0-. ""''' •• °"-' ti. 

Over 200 covetS, write for complete I/st

Ill ""'="'Se11•rt110111M111y 11•11t1 ~ .. ­
fll O Bo • l1.. !0.P1 A• 

0..-.. -'- lftcW• '4 06 PHla9' 
WleiUOl t 1 '° .• ll0''909 '"° ~"" 

~h:,,..JL~""°"' 190t1 1•.l- ~79~ 
OlAU II tNOUlllfS INVIU O 

BUSINESS & 
PLEASURE SOFTWARE 

FOR TRS-ad1Jtoo. I & Ill 

INCOME TAX ESTIMATES SK 
No tables to look up. Pro­
gram does It all. $19.95 

MAIL LIST (disk) 32K 22.95 

INCOME/ DEDUCTIONS & 
MILEAGE FILE SK 10.95 
STOCK CHARTING BK 15.95 
FINANCIAL STATEMENT 16K 14.95 

~ "THE WIZARD'S CITY" ~ 
A Fantasy Adventure Game12.95 
Add $4 for disk except Mall List 
Add $1.50 shipping 

BAPS Software 
6221 Richmond Suite 220 
Houston,TX 77057 713/7S3-3433 
TRS-80 •Sa •eg . trademark ot Tandy Corp. 
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o. ~·"~'li 

""'~\))~~
r.t> ~'\S 
~~ If You've Written a 

@\J" Topnotch Program-­

We'd Like to Publish It! 

Programs needed for BUSINESS/ 
OFFICE Applications: 

WORD PROCESSING 
PAYROLL/TAX CALCULATION 
GENERAL LEDGER/AR-AP 
ORDER ENTRY/INVENTORY 

Start collecting your royalty 
checks soon! Write for our free 
Programmer's Kit today. 

INSTANT SOFTWARE, INC. 
SubmiHlon• Dept. 
Peterborough, NH 03458 

JOE COMPUTER PRESENTS WORD GRINDER 

80,000 

WORDSI 


WORD GRINDER IS A DATA BASE OF OVER 
80.(XXJ ENGLISH WORDS IN ALPHABETICAL 
ORDER W ITH SPACES DELIMITING EACH 
WORD . THE TRS-BOt AND APPLE VERSIONS 
INCLUDE A BASIC EDITOR FOR DISPLAYING 
OR EDITING THE DATA FILES USING RAN· 
DOM ACCESS. WORD GRINDER IS AVAIL· 
ABLE FOR TRS·80 MODEL I. II. OR Ill. APPLE. 
CP / M. RT -11 IHT· I I OR ANSI TAPES PRODUC­
ED ON A PDP· ll . PRICES START AT S89.95 
FOR MODEL I. Ill OR APPLE . S124.95 FOR 
MODEL II. CP/M, RT- I I OR ANSI TAPES. 

MAKE CHECKS PAYABLE TO · 

JOE COMPUTER - PHONE ORDERS AND 

INFORMATION 121 31992·051 4 SEND TO. 

JOE COMPUTER. 22 713 VENTURA BLVD .. 

SUJTE F. WOODLAND HILLS. CA q I 364 


""193 
CALIF RESIDENTS ADD I,'SALES TAX 


tTRS·BO IS A TRADEMARK OF TANDY CORP. 


FLOPPY DISK DRIVES 

s275 

Famous make 40 Track drives. in grey 
textured enclosure with power supply . 
Fully tested and guaranteed . 

ADD $20 FOR "FLIPPY." 

80 TRACK " FLIPPY" $395 

40/40 DOUBLE SIDED $395 


EPSON PRINTERS $CALL 

C. ITOH PRINTERS $CALL 


CORSAIR COMPUTER CORP. 

7952 Highway 80 West 

Fort Worth , TX 76116 


"" 36817-244-8051 

,.... S11e Lis 1 ol Advertisers on page '18 

Is your
•micro your 

terminal too? 
Then you already know it's hard to 

find a single source of information 
about microcomputer telecommuni ­
cations. The hardware. the sofrware. 
And what makes it tick. 

That's what the On -Line Computer 
Telephone Directory is all about' 

News. reviews. and more thdn ZOO 
listings of free-access microcomputer 
bulletin boards throughout North 
America. 

Subscribe today. I year. $9.95; Z 
years. $15.95. Get the most out of 

your microcomputer with The On ­
Line Computer Telephone Directory 
(a quarterly publication). 

The On-Line Computer 

Telephone Directory 

P. 0. Box 10005 

Kansas City. MO 64111 

816-7 56-1847 


our book pages 
for 
the 
latest books 
about 
microcomputers. 

COMPACT 232-IS 

INTERCONNECT SET 


• Euy, tull conllgu•allon ot line signals 
• All 25 1lgnal1 passed to headers 
• Designed lor wire-wrap or jumpers 
• Additional header tor break-In round cable 
• Made lo• permanent Installation 

LOW COST - only $35.00 
JIS ·Jumper Sel 6.50 

SYZYGY™"' 286 

" the interlace people" 

256 W. San Bernardino Rd. 


Covina, CA 91723 • (213) 332-3320 


more ... 
SPECTACULAR 

OFFERS 

~BASF [i] WABASH 

MAXELL E:l oPUS 
We stock the complete line of BASF diskettes, 
reel-lo-reel tapes , mag cards, disk packs and 
cartridges. We also carry MAXELL, DPUS and 
WABASH products. All are 100% cert'fled and 
fully guaranteed. 

Box of 10 diskeltes: sv. • a· 
OPUSss/sd . ''' ....... '. ' $20 $21 
BASF sslsd ... .. ... . . 23 24 
WABASH sslsd .... . . ' . ' ' 23 24 
MAXELL . TOO LOW TO QUOTE. CALL 
5 1/• "-10 sec1or·now available 

Seclorlng must be s eclfled. 

5 i;. " or 8" Vinyl Storage Pages . . ..... _ 101$5 

LIBRARY CASES 

8" Kas·selte/10 . . ....... $2.99 

51/• - Min i Kas-sette/10 .. $2.49 

a HARDHOLE DISK PROTECTORS 

Relnlorcing rings of 1ough mylar 
protect disk hole edge from 
damaoe. 

sv. • a· 
Applicators . ...... . ..... . $3 S4 
Hard hole Rings (50) ...... . ss sa 

DISK DRIVE HEAD 
CLEANING KITS 

Prevent head crashes and 
ensure error.free operallon. 

5 1/• ·ore· . . . ... . ... $19.50 

SFDC- 10CllSSETTES . . . . ........... 101$7 
(All cassettes include box ana labels .) 

Get 8 cassettes, C- 10 
Sonic, and Casselte/8 
Library·Album, as illus1rated, 
for only ...... $8 

SNAP-IT POWER CENTER 

Turns 1 outlet Into 6. Wall 

mount or por1able. Circuit 

breaker, l ighted switch and 

UL approved. 


4"x3 "x2 " ............. . _ .......... . $19.95 

we also ofler printer ribbons, printwheels, 
type elements, equipment covers, power con· 
soles, paper supplies, storage and filing equip· 
ment, furniture and many other accessories 
for word and dala processing systems. Write 
lor our 1ree catalog. 

VISA • MASTERCHARGE • MONEY 

ORDERS • CERTIFIED CHECK • FOR 


PERSONAL CHECKS ALLOW TWO WEEKS 

• C.O.D. REQUIRES A 10% DEPOSIT • CAL 


RES. ADO 6% SALES TAX • MIN $2 

SHIPPING & HANDLING • MINIMUM 


ORDER $10 • SATISFACTION GUARANTEED 
OR FULL REFUND 

,.....55 ABM 

PRODUCTS 

886b CLA:HE.MOI'.' ~/! . ~lA h~ VI) 
SAr..., [) 1 tC.CJ Ct" 1F:JRNl1\ =·, ...~ 1~·· ·. 

Toll Free 800 ·854 -1555 0Jdc1 Only 
Fo1 1nformci11on or Cal 1lorn1 n O rden,. 

(714\ 268·3537 
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TUTORIAL 


The end of the line for computer simulations. 


Queue Theory 


Alan Neibauer 
11138 Hendrix Street 
Philadelphia, PA 19116 

Whenever I'm asked to 
defend my computer, I 

forget about games and adven ­
tures, household budget pro­
grams and its lightning calcu la­
tions. I forget about the simple 
business app lications , those 
that can replace a roomfu l of 
bookkeepers or file cabinets. 

My computer, I tell cr itics, 
simu lates real life and solves 
real problems. In fact , it is only 
through the simulation of hu­
man activ it ies that you can 
judge the full value of a comput­
er. My TRS-80 can look into the 
future, project probabilities of 
success or failure, and return 
with an answer in seconds. 

In computer time, a program­
mer can represent years of 
human life and activity In just 

minutes. Almost any act ivity 
that involves repetitive steps or 
mathematical probabilities can 
be duplicated by the machine. 

The key to simu lation is mea­
suring time. Examine the loop 
structure in the following: 

10 FOR X - 1 lo 500: NEXT X 

Each loop takes only 1/500th of 
a second. If each loop repre­
sents just one minute of real 
time, we can simulate over eight 
hours of human life in each sec­
ond of computer time. 

Queue Theory 

Of course, the accuracy of 
any simulation depends on the 
efficiency of the program Itself 
and the programmer's abi lity to 
find the proper method of repre­
senting the activity in computer 
language. 

One such method of analyz­
ing human activity includes 
queue theory. A queue is simply 
a line-a serial movement of 

people, events or data through 
time. Since time is a measurable 
quantity, any activity that in­
volves a queue is a prime candi­
date for simulation. 

One of the best examples of 
using queue theory to simulate 
and solve a real problem ap­
pl ies to cars backing up at a 
local gas station. 

At what point does it pay to 
hire that extra person or to open 
up that extra line? How can the 
business executive measure op­
timal customer service, lower 
the average waiting time for ser­
vice and employ the fewest at­
tendants? 

By using a queue analysis, a 
programmer can focus his or her 
efforts on an easy-to-control , 
easy-to-visualize business day. 
If you plan wisely, you can simu­
late a great number of variables 
in a short period of lime. 

For instance, this simple 
simulation tells the gas station 
owner the number of cars his 
station can handle in a day, the 

actual time spent working on 
customers ' cars, how many cars 
might pull away from the station 
should the lines become too 
long and what effect more than 
one attendant would have. 

The gasoline line is a simple 
queue. One attendant working 
one line is a single queue. Sev­
era l attendants serving several 
lines are parallel queues. 

Th is simulation allows the 
station owner to " observe" 
various combinations of time, 
attendants and probabi li t ies. It 
allows the operator to select the 
number of workers on duty, the 
probability of cars pulling in for 
service every minute, the maxi· 
mum number of cars In the 
queue and the length of time for 
which the station is observed. 

You can divide the program 
into distinct sections. Lines 10 
to 57 init ialize some variables 
and give the user his instruc­
tions. It is here that you can 
customize the queue for a par­
ticular application or business. 
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~~U C AN ~W I L D HI S 
[) I Cj I "l A L ':. ;;-<.~ '..,-' > 'L -•TT f=; · 

FO~ IN DER $20~ - 0 0 

WITH OUP Vi:OFES~, u r:A L OUAL JT•; PLH ''=·­
YOli GET FULL'.' [,E_ H\J LE{> ><NI) ("•(ICl_lf!E_IJ TE[· 

"RWIUGS. SCHEMATICS. PHPTS LISr. ·•. 1_11_11-·J"' ES 
Hr-tV rJECESSAP'r' $(1~ l L·l,::i~·E FQf;' ; ~ .:.-~:;1.:1 ~ 

HLL FOi;;' $l':1 0~t . f ·K- LU[1Jr ~ 1:, f:•1.)S'JH1_,t. • • 


l•St"S Al lY PAPEP UP T(I it: , 24 


{>RIYE MOTOR5 R ·J[ • ·;.(IF n<•1PE CAii 8E USED FOR­
i>Cit<CITJC$ 

TRACKWG C•C:V JCES 
MOT W I ((I r TP L 
AlHMATED f.'"'IJTL'lj~' H>-'H>'· ETC 

SH~PLE OLl"t • • S.lt1TE.i'1Erns CC1tHROL MOTOPS 


AW ~s o~· FOP 5ET iJ' w PROGPAr1s l<HILH 
I I "l •.l[·E~- F'LU r r Jr<G IJF PH[> I , , BAR GRi'!PHS 

...r;r, u:·rnr ING I l•M8E~·s OR llk'[ E ~' PPOIJRRM 
Pfl(hF!GE SEPRR><1 EL'; 

TO GET YOURS, 

SEND CHECK OR MONEY ORDER TO: 


P.M.W. .,.595 

7741 ALABAMA AVE. #8 


CAMOO"- !'"-'"'-• CA. 91304 


We ship same day on money orders. 

4-6 weeks for checks 


no COD's or charge cards 

'TRS-80 is a trademark ol the Radio Shack Div. ot 

Tandy Corp. 


•'Fore ign residents add $1 .50 postage and handling 

- BO SPACE RAIDERS 
Starship Simulator 
and Combat Game 

This Is lhe most realistic comba1 space simulation 
available for any compuler syslem anywhere! 
Operator is placed In a rapidly moving ship looking 
ou1 through a window in1o the depths of space. 
Thou sands of slars appear In the disl ance and parl 
loward lhe sc reen edges as the ship tlashes past . 
Forward and al t views available at any lime. Ac­
curate celestial navigation using bolh XYZ and 
spherical Coordinates! Comment lrom Aug '81 80 
Microcompurlng: "May be lhe ull imate Star Trek 
lype game and. possibly, the mosl comp lex micro ­
computer game ever attempted"! Fast action 
graphics never stop ! 

'! !1Ult imalely Realistic!!!! 

$24 .95 (MaslerCard . VISA. check . etc .) 
includes shipping. COD OK 

Model 1 Level 2 1GK 

Bosen Electronics 
445 E. 800 N. 
Spanish Fork, UT 84660 
(801)·798-9553 ..-416 

BUSINESS USERS! 

SAVE TIME & MONEY BY 


CONTROLLING YOUR LONG 

DISTANCE TELEPHONE COSTS 

LONG DISTANCE ANALYZER will 
• 	 Sort your b illed calls 
• 	 Identify each party called (from your known 

list ) or print locations of unrecognized 
numbers 

• 	 Total the cost of cal ls to each number. to all 
numbers. and to all unrecognized numbers 

• 	 Analyze calls and tolls by area code. state. 
and WATS zone 

• 	 Print an alphabetical d irectory ol recognized 
numbers 

• 	 Save verification time 
• 	 Create cost-consc iousness 
• 	 Faci li tate cost accou nting and cl ient billing 
• 	 Isolate personal calls and billing errors 
• 	 Reveal inefficient use patterns 
• 	 Help you pet1orm WATS feasib ility studies 

Requ ires Model I, II , or Ill TRS-eo·. Level I I, 16K. 
and 1 disk . Pri nter is optiona l. No connection to 
phone system. 

Model Cauette TRS~~:; dl1k 
I $95 

II NIA $155 
Ill $95 $135 

Brochure on. reqoest. 

Send model number and check or money order to: 


.-281
Golden Braid Software 

'TRS-80 a1 '° i R:,OOS P. 0 . Box 2934 ... 281 are trademar1cs 
Sarasota, Florida 33578 of Tandy Corporation 

GRAPHIC 

SOFTWARE 


FOR MICRO'S 

Graphic Soflwa re for Micro' S - This self-teach ing guide w111 show you how to 
wri te your own 2D and 3D graph ics software . Contains 61 programs lor elemenlary to 
advanced graphics operations - translation , rotation , sca ling , cl ipping , s1retching , hidden 
line rem ova l, shad ing. perspecth1e. intersections, animation and more. Also includes 
prac l tce problems for classroom use. Program listings in BASIC fully expla ined and 
presented alongside lheory. Perfect for students , professionals & sof1ware developers . 
"One of the most oursfand;ng books on computer software "- Alan Grund , University of 
llhno1s. Urbana 
" A mag niftcenl book... a major contribution to the educational Werafure for computers"'· 
Ph1hp Becker. Christian Brolhers Coll"je · Memphis 
Book wl1h llallngo.$ 19.95. Olok-$18 .95 

Engineering Applications of Micro' s - A collection of techniques and 
programs lor applying micra's and computer graphics to eng ineering - structura l 
mechanic s. kinematics . heat transfer, systems analysis, Fourier ana lysis, oplimizallon . 
CAD/CAM. and more. Theory with l istings in BASIC fully documented . Book with ll1tln111­
S28.50, Ol1k-S 19.95 * 

Structural Analysis on Micro' s - Theory and program l isti ngs in BASIC for 
malrix structura l analysis ol rigid f ra mes. Graph ical output shows displaced 
conf iguration. Member loads determined . Use software as is or modify tor your spec ial call (617)934-0445 
appl1catt0ns. Book with llalln111-S39 .95 . Oiak.$24 .95 * 

l or IB1ter delivery 
"D•sks contain a11 p rograms listed in 1ne books in BASIC. 

They are available for the Apple 11 Plus 48 K DOS3 .3 and the 
Add S2 per 11em Sh1pp1ng ,$3UPS 1n US.S:3 ~ Canada TRS-80 32K Color Compuler . A tape for the Color 

$12 a~ r Europe & Central A.menca ,$18 elsewhere Compuler is also available_ 

.,. 250 

KERN PUBLICATIONS • 190 Duck Hill Rd • PO BOX 1029M •Duxbury, MA 02332 
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Lines 140 to 320 generate the 
cars needing service, place the 
first cars at the pumps, and 
determine if any must be placed 
in the line or taken from It when 
cars pull out. 

Lines 400 to 555 print the 
report of the queue's activity. 

Lines 1000 to 1160 are the 
" Put " subroutine that places 
cars in a queue. Lines 2000 to 
2510 are the "Take" subroutine 
which withdraws cars from the 
queue. 

Lines 3000 to 3510 perform 
some bookkeeping service 
needed when more than one at­
tendant is on duty. 

When the gas station opens 
for business, the attendant has 
to wait until the first car pulls in 
for service. If another car pulls in 
when car number one is being 
serviced, it either begins a line 
behind the first car or pulls over 
to another attendant . When all 
the pumps are busy, Incoming 
cars are placed in line and re­
main there until one of the cars 
being serviced has pulled away. 
This procedure continues until 
the gas station closes for busi· 
ness or, as in this program, the 
pre-determined number of min­
utes elapses. 

Jn constructing a simulation 
of this type, the programmer 
must represent each section in 
computer language. Since the 
program operator can select 
any number of attendants, I 
used the WAIT (A) array to repre­
sent the car being serviced with 
the subscript A being the atten· 
dant's number. The value of the 
array is the length of time the 
car needs service. 

If only one attendant is on 
duty, the subscript A would 
always be the value one, while 
the value of the WAIT (1) array 

To Increase the speed of 1he pro­
gram. delete the followi ng delay 
loops, display commands and 
Put-Take comments: 
145 

170 

175 

1120 

2501 

Delete print command In line 222 

The program will run 1hrough the 

desired " time period " and print 

the results on the screen. 


Table 1. Speed Increments 

would be some time from two to 
six minutes, an average time 
suggested by a mechanic friend 
ot mine. 

Since the line Itself holds a 
number ot elements (cars), 1 se­
lected another array, Q, to repre­
sent the cars waiting In line. As 
the program adds a car to the 
tail of the line, it increments Q(T) 
until it reaches the maximum 
number ot cars. At this time a 
lull flag is set. Further cars are 
frustrated by the long waiting 
lines. 

When cars are taken from the 
queue, the program removes 
them from Q(H), the head ot the 
line. This Is also Incremented. 
When Q(H) and Q(T) are the 
same, the empty flag is set and 
makes no attempt to withdraw 
another car from the line. 

While all this takes place the 
program Increments its counter, 
which represents the passage 
of time. As time passes, the pro­
gram checks to determine if a 
car's service time is now com­
plete, and so draws a new car 
from the line or generates an ad­
ditional car in the queue. 

Once I had represented each 
of the major elements in the 
simulation, I needed to create 
statistical probabilities and a 
bookkeeping system. In this 
case, I designed the program so 
the operator inputs the prob­
ability with which cars approach 
the station each minute. 

Finally, I created a report seg­
met that takes program data 
and prints it in some usable 
form. 

Timing Loops 

In this simulation, the loop 
established in line 140 repre­
sents the passage of time. 
Within each of these are delay 
loops (lines 145 and 175) that 
keep the queue on the screen 
long enough to observe. Line 
170 prints this display with addl· 
tional information being gen· 
erated and displayed by other 
sections of the program. 

Lines 180 and 190 generate 
the cars. Let 's assume the op· 
erator wants a 10 percent prob· 
ability that each minute a car 
pulls in for service. The program 
generates a random number 
from 1 to 100. If that number 
falls between 1 and 90, the pro­

gram acts as if no car has pulled 
In. That Is, the program decre­
ments the wait time and loops 
back to the start. 

However, In 10 percent of the 
cases (from randomly generated 
numbers 91 to 100), the program 
acts as if a car has pulled in. 
Line 210 assigns a service time 
to the car from two to six min· 
utes. (The C = C + 1 is simply a 
counter.) 

From here you will notice sev­
eral loops: 

For X = 1 to A 
IFWAIT(X) ... 

These loops examine the con­
dition of the pumps to see if they 
are busy (< >O) or empty ( = 0) 
and can either send the car arriv· 
ing to the Put subroutine or with· 
draw a car from the line in the 
Take subroutine. 

Let 's follow a car pulling into 

the station. The car is assigned 

a service time. Since the pro· 

gram has just started, line 222 

finds that WAIT(1) equals 0 and 

assigns WAIT(1) the value of the 

service time, say five minutes. 


The program prints a report 
on the screen and performs 
some counting functions. It 

then " decides" if there are more 
attendants. If there are, it jumps 
to line 3000 which decrements 
the service time and loops 
around for the second minute of 
the counter. 

If only one attendant is on 
duty, the program loops back to 
find another car. With arrival of 
the second car, WAIT(1) is not O 
so the program jumps lo the Put 
subroutine and places the newly 
arrived car in line. Its service 
time becomes 0(1), the tail ot 
the line increments to position 2 
and a flag is set stating that \he 
line is not empty (E =0). 

From there, the service time 
of each car is reduced by one 
minute, and if any lines are now 
empty the program either takes 
a car from the line (GOTO 2000) 

or loops around to generate a 
new car. 

Back at line 222, \I all the at­
tendants are busy, the program 
simply places the car in line and 
continues from that point. 

Subroutines 

The Put subroutine (line 1000) 
places cars in line (the Q array) 
and takes care of the program's 
bookkeeping. Line 1010 exam· 

Variable Re I erence LI ne s 
A 54 220 222 260 280 3000 3020 

c 200 420 520 530 

E 30 281 1070 2010 2080 

F 1010 1100 2050 

G 222 440 550 2040 

H 30 1100 2060 2070 2080 


3020 3030 3040 3050 

K 470 500 

L 470 500 520 530 540 

M 140 320 

MAX 55 170 460 1030 1090 2070 

Ml 56 140 

N 175 180 190 

p 170 

PER 57 190 

Q(A) 55 170 460 4 70 1020 1040 1060 2020 2030 

R 222 430 520 530 540 550 2040 

T 30 1080 1090 1100 2080 

TAKE 283 2020 2040 2501 

TI ME 210 222 1020 1120 

TK 540 1040 1060 

WAIT(A) 54 222 262 264 282 283 1060 3010 3030 3040 

x 145 220 224 260 266 280 284 460 390 

X1 1030 1050 

y 3000 3500 

260 190 

284 282 

320 222 281 3060 3510 

490 460 

540 520 

1000 250 

1160 1010 

2000 282 

2510 2010 

3000 222 

3500 3010 


Table 2. Variable Cross Reference 

370 • 80 Microcomputing, December 1981 



Ines The full flag. If the line is full 

(F<>O) , the program skips 
around the subroutine and the 
car pulls away, frustrated by the 
long lines. If the line is not full, 
however, line 1020 places the 
value of its time into the tall 
position of the Q array, Q(l). 

For the first car in queue, the 
tai l position Is one. This is incre­
mented as each car joins the 
queue. 

Lines 1030 to 1060 compile a 
total of waiting time, reported 
back at the end of the program. 
Waiting time for each car is the 
total of the service time needed 
by al\ cars In queue ahead of it, 
plus whatever time remains for 
the car currently being serviced. 

Line 1070 sets the empty flag 
at false. The next three lines in­
crement the tall of the line and 
determine if the final position in 
line has been reached. 

Say that a car has just taken 
the last position in queue. Thus, 
T is greater than MAX. In this 
case, the line rotates. The pro­
gram increments the tail around 
to the first position. 

We compare the new tail posi· 
lion with the head position. If 
they are the same, the line is full 
and the full flag is set. Line 1120 
reports the action. This is dis­
played next to the queue posi­
tions and values at the top of the 
screen. 

The Take subroutine works in 
the same manner. It checks the 
empty flag in line 2010 and if a 
car is in line it assigns its service 

Variable Comment 

time to the variable TAKE. Line 
2030 now clears that posit ion. 

Lines 2050 to 2080 increment 
the head of the l ine and test to 
see if the head must wrap 
around to the first position or if 
the line Is now empty. 

Finally, a report of the action 
is printed and the program re· 
turns to l ine 283 where TAKE is 
placed in the WAIT array, and 
the simulation cont inues. 

Expanding Time 

If you run this program as 
written , 100 minutes of rea l time 
is represented by about three 
minutes of computer time. De· 
lay loops require much of this 
time to print the line activity to 
the screen. If you let the com put· 
er try various combinations and 
print the results, you can greatly 
reduce the time the program re­
quires. 

With the changes cited in 
Table 1, the number of working 
minutes of service time can be 
extended to cover days or even 
weeks. For busy stations, the 
timing loops can represent 
periods shorter than one 
minute; you can decrement ser­
vice t ime in tenths or halves of 
minutes. 

For stations that want to ex­
amine multiple lines, you can 
convert the WAIT and Q arrays 
into a two-dimensional array 
representing several para llel 
queues. 

While there are other meth­
ods of writing computer enact-

A Number of attendants 
C Counter for cars generated 
E Line-empty llag 
F Llne·full llag 
G Total·of·servlce time 
H Head-of·llne pointer 
J Loop counter 
K Time left In line counter 
L Number of cars left In line counter 
M Loop for minutes of program 
MAX Maximum number of cars In the line 
Ml Length of progra111 time 
N Counter, random generator 
P Loop counter 
PER Percentage probablllty of cars pulling In each minute 
Q(A) Array for the line Itself 
R Number-of-cars-serviced counter 
T Tell·Of·llne pointer 
TAKE Withdraws value from Take subroutine 
TIME Time of service placed In wall array 
TK Total·walllng·llme counter 
WAIT(A) Attendant's array of car receiving service 
X,Xl,Y Loop counters 

Table 3. Variable Identifier 

,,.. Su List of Advertisers on page 418 

COLOR COMPUTER SOFTWARE 

EDITOR ASSEMBLER 

DEBUGGER 


CCEAO: This SK Basic Program supports cassette Illes. has lull cursor con· 
trol line ins n ron deletion and much more Two pass assembler suppQrts lull 
6809 1ns1ruct1on set & addressing mod s. lists to screen or prrnter 0 bugger 
allows memory exarrnne 1mod1fy program execution At this prrce offered on 
an ·as-is basis. however we've used lh•S extensively rn house and believ 
you II be ael1ghted If not return w1th1n 2 weeks lor a fu ll refund You gel fully 
commen1ea Bas•c sourc & complete ins1ruc11ons Requires Ext Basic & 
16K ..................................... _...... _CASSETTE $695 


DELUXE TERMINAL PROGRAM 
COLORCOM/ E: This terminal program has everything• PLUS 11s1n a con · 
venrent plug-in carlrrdge LOOK at these leatures 

• ONLINE and ollllne scrolling • Au1oma11c or manual captur e 
• Selectable baud rate & parny • Selectable Capture characters 
• Fu ll or halt duplex • Exchange Basic programs 

• Write to printer or casselle • Word mode means no split words 
• Supports A Y serial printer • And much_much more 

Use with Compuserve. The Source. etc Talk 10 other Color Computers Works 
with any mod t Color Computer & fi.;11 duplex RS232 mOdem 
.... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . CARTRIDGE $49 95 

SECURITY : Pr1vateL1ne turns lhe color Computer into a secure communr­
cahons ter rnrnal Aavanced encrypt ion algorithm has brttrons of comb1na· 
Irons Talk 10 any srm:larty equipped Color Computer 1n absolute security 
R QulfeS lull duplex modem _... _....... . ........ CARTRIDGE $99 00 

CUSTOM CARTRIDGES: Pul YOUR Basic program 1n10 a convenrenl 
ROM Car111dge ll's easy' Runs instantly at power-up, trees up memory Use 
tor AO displays. schOols. etc Catt or write lor info ... _.... FROM $41 65 

f;gen P 0 Box 10234 
Austin . Texas 78766 
(5 12) 837 -4665I Systems 

_J 

Sen'J cncc money order 0 1 Visa MC Numtie' 

tnc1ud!:' .$1 101 postage and nam1hng Visa / MC Phone tor last service 


StatPac -Iii IF YOUR TIME IS MONEY 
--- . AND YOU NEED DETAILED STATISTICAL 

ANALYSIS ... 

. .. then you need StatPac 

Because with StatPac you won 't need to sit at the com· 
puter lor hou rs typing in each task. StatPac is uniquely 
designed to perform batch processing: You can specify 
several hundred tasks to be processed in a batch. then 
leave the computer alone to do the work. 

Your valuable time is free to do other work. 


StalPac is ava ilable for Model I (requires NEWDOS) or 

Model Ill . 2 disk drives. 48K RAM and a lineprin1er. Also 

avai lable for other operating systems. 


Slat Pac hand les all phases of resea rch analysis including: 

frequency analysis. descriptive sta tistics. cross tabs & chi· 
square. t·test. correla tion & linear regress ion . analysis ol 
variance. multiple l inear reg ress ion and management 
reports . 
Buy the complete 3-disk package tor $285. The el< l enswe 
user's manual is included or may be pu rchased separa tely 
for $30 (the cos t of the manual may be appl ied to the cost of 
lhe disks at a la ter da te). MasterCard and VISA accepted 
Ent ire package includes over 30 integ rated programs 

For more information and a free 16-page brochure wri te 
or call : 

6121866-9022 
Walonick Associates .,..363 

5624 Girard Ave. So. 
Minneapolis, MN 55419 

80 Microcomputing, December 1981 • 371 



ments of real situations, queue As with any simulation, don't 
programs take advantage of the run the program only once and 
computer 's natural logic-Its draw your conclusions. Enjoy 

llu,afa~f 

~. 
On ca..~th! or dlikr11e. e>ur m»i~uind an 

~~~~·r:10~~~1!~~1l. ~O' ,~d~-~°"~::d(';~~;~~~ed
r•nRin,ll from i(11mt5. homl." tntt-rtainmrnt. and 
personal flnanl"'e. lo more of our uni41U<' 

;·~;;~~1~J:r::1:';;;t ~~d:~~1r=~~~~,~~ 1~nd 
p11blkations l;'Ompatihlr with your 
mi('U'lt."Ompul~r . 

Our 0«-ember i~suc ...,.ill include: 
L C HECKF.: RSll 
2. Ali!<bro T"'I 
3. Cuncentn11tion Card Camt.' with rii:raphiC\ . 

:~ gh~r.~~~1C:,J~1~f:~.:Jb~1;::~·mpoler!
6. Te:sl your Trivia knowledge. 
7. Two more of OtJf J1k'ci1I '"Tcachin~" Pr~ram~! 
.ft and L" alwa)''S you l(t'I 01.1r 100"' commitment 

fO CJIC'ellence and St:n•iC't." (n)m thC" 

PrO)e.rammtr'" lmtitutr. (81111ck 1:1.."u~ arc a,·ailablel) 
Later i;i.sucs will indudf' backJ(.ammon. honw 
hud:Rel. forecastinJit. :§;IQClc marktt, and man~-
more. Th<" pritt per ~ub~.eription to THC. Al' · 
PLETl\EE , or MAC ATARI i> $50 r<'' !'"""$JO 

~n~~t Jir!r~~;!.'!~rf~~~~~:~. 
H , ·011 otc.ll·r now, \OU "ill receh·e our c·(Jrn;>lctt' honw ac..-counlin~ <ri)'Stcm (He~ . SJn .95) 
ABsOL TEL.Y n\EE wUh an~ · $50.00 order . Purcha.~ bo1h ahtJ\.'C pa{·kaflCS and \·our nt't 
,,..,, i:io nnl~· Sj5 .00. Thi:i;. i:i;. nur Chrio;.tm~-. "' IM."f:i11I. so don'! wult l ORDER TODAYn 

ACTION GAMES 

The lulffl growing producer of computer game1 tor 

your 18XX h81 the product• you have walled lorll 

- ADVENTURES -
Calixto Island• Ulqe ~lack ~anctum 

Hlghly .:claimed by reviewers • Challenging siluations 

Fut, efficient m•chlne language • Runs in 16K ot memory 


Save game In progress 


Adventures on 5y, TSC FLEX disc 
(specify 6800 or 6809) ea $24 95 
Both adventures on single disc S39 95 
Adventures for color computer ea S19.95 
Color Berserk for color computer ea. $24.95 

VISA' - MORE COMING SOON - • 

MARK DATA PRODUCTS 
23802 Barqu11fa Miss.ion V1e10 CA 92691 

(714) 768 1551 Ev1?n1ngs 

l!~S ttn 15 A TRAOfMARK O F TANDY CORP V" 261 

372 • 80 Mlcrocomputing, December 1981 

program counter, a queue itself the luxury of the computer's 
- the computer's speed and its speed. Remember, even if you 
ability to nest loops so that wait hours for reasonable con­
parallel operations can be repre­ clusions, the hours can repre­
sented simultaneously. sent years of trial-and-error.• 

l CLS 

5 DEF1N'1' f.,T,H,!'!,X , P , N,~ ,J 


le RD! G..._~ LINE SIMULATIOtl 

20 RD! ALAN l\EIBAUER FOR ee HICRO(;llMPUTING 

38 E•l:T•l:H•l 

3~ RAH:>OK 

rn !>QUIT ~22 , "GAS LINE SlMULllTJO~" 

42 PRINT 

45 PRUIT "YOU OWN A GAS STATION. EVERY MINUTE THERE IS A C!:R'l' l\11! 

CHANCE THAT A CAR WILL PUL!. IN FOR SERVICE OF FROll 2 TO ti !!IN 
L:TES .• 
48 PRltiT "HOW HANY A'I'Tt:llDANTS DO YOU NEED TO HANDLE TUE :.IN!? OR 

;.•1 LL Cl.MS PULL AWAY BEC.WGE THE LINE GETS TOO LONG? HOW H/\NY" I 
58 PP.INT " MIHUrES 00 Y')U:l ATTENDANTS ACTUALLY WORK? 
52 PRillT:FRINT 0 0BSERVt THE ACTION OF YOUR GAS LINE , EVALOATE TH 
E EFFECTIVENESS OF A HUMBER OP ATTENDANTS AND LINE LEll~Tll . FIRST 
,ANSWER A PEW QUESTION~ TO CUSTOMIZE THIS PROGRA.H ~O~ YOU--" 
54 IN~UT ·~ow 111\NY l.1TWUANT 00 YOU WANT" 1A:OIH WAIT(A+le) 
55 C~S : INPFIT "HAXIMl'H Nllf!BE~ OF (A.qS IN LINE" ;HAX:DIY. Q(HAX) 
56 rt,S: IHPUT "I IJP HINGTES TO OBSERVE '1116 LWE"1HI 
57 (J...': rnPUT "PS~~ENT PROBABILITY OP A CAR EACH M!NUTE"1PER 
H0 1'01' K• l TO t4! 
145 ¥OR X• l TO 509: NEXT X: CLS 
179 POR P• l TO MAX:PRINT QIP)1" "1:NEXT 
;75 roll N• l T0 580:NEXT 
109 N•RHD( U~ l 
He IF N'180-PER GOTO 260 
2B8 C•C+ l 
2U T1HZ •R.~0 ( :;) +J. 
220 FOR X• I TO A 
222 IF KAIT(X)•O THEN WAIT(XI • TIME:PRINT@525 , "LINE D!PTY,TOOX CA 
R NEEDING ":TIHE," MlNUTES":G•G+TIHE:RrR+l:IFA> l GOTO 3880 ELSE3 
28 
224 NEU K 
:058 GOSUB 1080 
26C fv R X• l TO A 
262 WAIT(X) •WAIT(X)-1 
264 IF WAIT IX) <B THEN WAIT( Xl •O 
266 NEXT X 
200 FOR X•I TO A 
281 IP B<> 9 ::OTO 320 
282 IP WAIT(XI •O GOSUB2003 ELSE 284 
283 WAIT(X) •TA KE 
284 NEXT X 
320 NEXT H 
399 FOR Xl•l TO 50B:llEXT XI 
400 CLS 
410 PRINT REPORT" 
428 PRINT "TOTAL CAR~ GENERATED WERE •,c 
438 PRUIT "TOTAL C'Jl~ SERVICES l;ERE "1R 
440 PRINT "TOTAL TIHZ SPENT SERVICING Cl\RS WAS •;c;• MINUTES ." 
460 FOR X•l TO HAX: IP Q(X) •8 GOTO 490 
478 L• L+l: K•K+Q(X) 
490 NEXT X 
500 PRINT: PR ! ~'T "YOU HAO "> L: " Cl\RS LEFT IN LINE NEEDING A TOTAL 

OP 0 1K'" MINUTES OF SERVICE• 

520 IF C-(R+L) •O GOTO 549 

538 PRlNT " OF THE CARS GENERATED"! C-(R+LI; •DID NOT GET IN LIN 

E BECAUSE IT WAS TOO LONG" 


540 PRINT " YOUR AVERAGE WAITING T IME WAS "1 TK/ ( R+L) > • MINUTES" 

558 PRINT "YOUR AVERAGE SE RVI CE 1'IHE WAS "1G/R; 0 MINUTES" 

555 ENO 

999 !:TOP 

1000 RD\ PUT SUBROUTINE llLSO TOTALS WAITING TIME 

1010 IF F <> 8 GOTO 1160 

1020 Q(T) •THIE 

1030 POR Xl • l TO HAX 

1040 TK•TK+Q(Xll 

10 58 NEXT Xl 

1060 TK=TK-Q(T) +WAIT(X) 

1070 E•0 

1880 T• T+I 

1090 IP T>MAX THEN T• l 

1100 If T•H THEN F•l ElSE P• 0 

1128 PRINT "PUT CAR lN LINE NEEDING ";T!Ko;" MINUTES" 

1160 RETURN 

1999 STOP 

2000 RD\ TAKE SU6ROOTINE 

2810 IP E•l GOTO 2510 

2020 TAKE• Q(HI 

2030 Q(H)•O 

20 46 C•G+TAKE: R•R+ I 

2050 P•0 

2060 H•H+I 

2070 IF H>HAX THEN H•l 

2880 IF T•H THEN E•l 

2591 PRINT •TOOK CAR NE::EOING *:TAKE; • H INUTE:S"' 

25le RETURN 

2999 END 

3800 POR Y• l TO A 

3ne IP WAIT(Y) <> 0 GOTO 3500 

3020 POR J•l TO A 

3030 WAIT(J) nWAIT(J)-1 

3040 IP WAIT(J) <8 THEN WAIT(J) • 9 

3050 NEXT J 

3060 GOTO 320 

3500 NEXT ¥ 

3510 GOTO 320 


Program Listing 

http:Chrio;.tm


STARK SOFTWARE 
introduces 

TIME·TABLE 
A NEW CONCEPT IN 


MtCRO·COMPUTEA SOF1'WARE 


n••TAa&.9 •s a tesled. interact<Ve 11me manage­
ment pr09ram developed for lhe TRS·BO Models I/Ill 

by ~'i~~~·g~~~e~e~~~0~u~~ ·~a~~~;~r~ro-
fess.onal, pro/ect pfanner. personal user. among others . 
w1lh a versati e tool for mamta1n1n9 files ot time·related 
ac11vil1es Tlll•·TUL9: includes features 1rad1l1on· 
ally associated with computer mainframes. such as 

• 	 S1mphstlc user cus1om1iahon - requires no 
programming 

• 	 Conversant menu·driven displays & controls 
• 	 E.(lensive data enlry. ed11 & updating capab1h11es 
• 	 Convenient data review. search & documenting 

conlrols 
• 	 Aulomatic on-hne time saning 
• 	 E.(lensive error trapping & user prompting 

functions 
• 	 Elhc1en1 data slorage & l1 le managemenl oper· 

at ions 
Tlll•·TAa&.• versa11tity ca n be illustrated by the 

loltowlng lost ol ..designed-for" applications· 
• 	 Bus1n~s & personal calendar maintenance 
• 	 Pro1ect planning & control 
• 	 Construcllon p lanning & control 
• 	 Transportallon scheduling 
• 	 Production planning & cor11ro1 
• Proless1ona) appointmenls management 
Tlll••TAa&.9 was exhaustively tested and cert•· 

f1ed and includes a comprehensive user's manual 
Mm1mum system requirements include· TRS-80 

Model I/ Il l, Level II or Model I ll ROM . 32K RAM , 
cassene recorder. and an opl!onal prmter

Tlll•·TUL9: •S available on a p remium pr09ram 
casselte complete with users manual lor an m tre>­
ductory pnce ol 129.115. • 

To place an order. ma11to lhe below address or use 
the order phone. ,,,. 

255 

STARK SOFTWARE 
P.O. BOX 695 

RICHBORO. PA 18954 

OAOEI\ i'~E li \ '3',493-51 I I 
Orde<s can be placed using bank check. money 
order, personal check (Allow 2 wks to clear) or 
C 0 .0 . Include St .50 Postage & Handling. 

'PA Residents include 6% Sales Tax 
·TRS·BO 1s a 1rademark ol Tandy Corp. 

.........._..,,,..,,...,.~v......,.,..w"'""''''>C"' 

~ TRS-ao· Model 111 ~vt!"' 
Tape Operat ing Syetem 

It fOU un I ._tfonl • DOS 1'111 !Mn lrul ~I lo tM nou:I 

bHI lhlng1 • TOSI Th•I .• right , JOu ca" now ~ 


• l•P'S Opil..tkll;i Sp._.'" tOl' ONLY 5251 

Jwi cl.OAO lhi• "'""''am s,.1"" a.nc1 yau·1 ""- tMM c:iow· 
wfyf prognim•, rol.ltiM• and MlbtoYtlnH at ,out dlr•c.I 1;om ­

rnltnd or tram • 9 - chaica Mllftl.j uw cen ...,. ......,. be dow­

bfi9dl ~ c u11o1omtzec1 lo yout "Md•• 


• 	 A••• Ume c lo o h o ontrot 
M•mory c ontent• 
S p• c l e l & gr • phl c • ch • r . 
Gr e phlc• •vnth• • I • 

• 	 L ine r enumb• r Cd l • c re t •> 
BABI C p r ogr • m • pp•ndlng 
Bound D•n•r• ~ or 

e 	 Aetl•bl• CSAVI! & CLOAD ? 
P'•• t d•I• •o r t 
I JO r oullng 

• 	 M e ny mor e unlqu• •ICl e 

Thi• System ... MsiQne<t lo b.- ua.d A •' 01: • '°' mo•I 
BAS.IC pt•amt. Slms;Ny add your pro;r91n to It I 

• n wtll .now rou What Ill can , ...11y Oo1'°"' M~ 
• 	 ti wrMI tQnd.,din "'°'"" ""1il)ng •nd ...,. YoU many howr• 


ol Mbvaoino ianc1 ,..,;tinig ullMly ~.. 

• n witl ~P YoU aiructur• YOUR OWN Qf"OGt"•m•. 

·one• you·.,. u.1•d Ir, )'011• i1 n•.,•r "'''• 
•no1~.. , pro9t•m wlrhoul m· 

RfQIJIRIES MODEL m BASlC (11K MAX OVEAHE.ADI 
(MoCldtil I ~ wMJ be relt!Hlld aoonJ 

A BARGAIN AT /I.HY PRICE. fT"S VIATUAUY A GIFT AT S25 

VISA. - EJ 

SEHO CMECK., MONEY 000£.R OR NUMBER AHO 

EXPtRAOON OAT!: OF YOUR ~EOJT CA.AO 101 , 
..-590 

8640 SW 173 AVENUE , DEAVUITOH. OA!GOH 91007 

UNCOMMON 

SCREEN ARTIST - turn your screen into a drawing 
board Create complex screens with simple CO«l ­
mands Store screens as BASIC statemenls on tape 
or disk In any of 4 formats. 1ncrud111g ultra fast 
packed strings or lin s Edit the screens you c,.eate 
easily Makes ultra fast graphics a snap Merge 
completed seteens with your program A PoWerful 
toot. greal ror schools Spec,ty Tape. Disk. Madel I. 
It! S17 .00 

DISCOMETER - d•Sk drive tachomeler tor the 
Model I Real llme, anaJog d1spiay ol rotetJoo speed 
ot yout drives Save S rn dcagnosinq dis~ probH:Jms. 
and making slmpJe motor ad1ustrnents S14.00 

DUPLICATOR - copy v1rtua"Y any tape with ease 
BASIC, system. or dala Includes verdy feature 
Madel I only $8.00 

SUBPACKER - pack machine code '"BASIC lines 
or slrings Execute them eas ..y from BASIC Simple 
lo use. stunning results Speedy Model I. Ill . 
Tapel O.SI< S9.00 

LANGUAGE ARTS - readong fluency , cloze 
readm.g , comprehenSJOn dnHs. lachjsloscope ln­
cJudes 4 P<OQrams A complete P<ogram tor !he 
educalOf or concerned parent Soeclry Model 11m . 
Tape/Disk S80.00 

MIGHTY WORD CANNON - educattonal droll with a 
louch of fun Create qwzzes on anv subject Word 
cannon does the rest Spec•fy Tape/Oo;k SS.OD 

Tape versions reQu1re l 6K. Level ti 

Disk versiOflS require 32K, l dnve 


MONEY BACK GUARANTEE 

SEND CHECKIM.O. TO: 


smallsystem 
v J97 design 

Box 268, New Hartford, CT 06057 

Now you can use your printer with your modem! Your computer can be an 
intelligent printing terminal. Talk to timeshare services or to other personal 
com puters: print simultaneously th rough a second printer port ; and re -display 
text stored in memory. Download text to Basic programs: dump to a cassette 
tape , or printer. or both . Microtext can be used with any printer or no printer at 
all . It features user-configurable duplex/parity for special applications. and can 
send any ASCII character. You'll find many uses for this general purpose 
module 1 Available in ROMPACK . ready·to·use. for $59.95. 

1111 1111 1111 1111~ GAMES 

Star Blaster - Blast your way through an asteroid field in this action-packed 
H1·Res graphics game! Available in ROM PACK; requires 16K. Price: $39.95 
Pac Attack - Try your hand at this challeng ing game by Computerware, wilh 
lantastic graphics . sound and action! Cassette requires 16K. Price: $24.95 
Berserk - Have fun zapping robots with this Hi-Res game by Mark Data 
Products . Cassette requires 16K. Price: $24.95 
Adventure - Black Sanctum and Calixto Island by Mark Data Products. Each 
casseue requires 16K . Price : $19.95 each . 

SOFTWARE DEVELOPMENT S Y STEM 
The Micro Works Software Development System (SDS80C) is a complete 6B09 
editor. assembler and monitor package contained in one Color Computer program 
pack! Vastly superior to RAM-based assemblers/editors, the SDSBOC is non· 
volatile, meaning that if your application program bombs , it can 't destroy your 
editor/assembler. Plus if leaves almost all of 16K or 32K RAM free for your 
program . Since all lhree programs. editor. assembler and monitor are co-resident , 
we eliminate tedious program loading when going back and forth from editing to 
assembly and debugging! 
The powertul screen·oriented Edttor features finds. changes. moves. copys and 
much more. All keys have convenient auto repeat (typamatic). and since no line 
numbers are required , the full width of the screen may be used to generate well 
commented code. 
The Assembler features an of the following: complete 6809 instruction set; 
complete 6800 set supported for cross-assembly: conditional assembly ; local 
labels: assembly to cassette tape or to memory: listing to screen or printer: and 
mnemonic error codes instead of numbers. 
The versatile ABUG monitor is a compact version of CBUG. tailored for debugging 
programs generated by the Assembler and Editor. It features examine/change ol 
memory or registers. cassette load and save. breakpoints and more. SDSBDC 

ROM LESS PAK I ­ is an empty program pack capable of holding two 2716 or 
2732 EPROMs . allowing you up to SK of program! The PC board inside comes 
with sockets installed . ready to go with the addition of your custom EPROMs . 
Price: S24.95 
2-PASS DISASSEMBLER - with documentation package. 16K: cassette . SOC 
Disassembler Price : $49 .95 
CBUG - Machine language monitor. CBUG Cassette Price: $29.95 
CB UG ON 2716 EPROM : Can plug into Romless Pak I. CBUG ROM Price: 
$39.95 
PARAL LEL PRINTER INTERFACE ­ serial to parallel converter allows use of all 
standard parallel printers. PISOC Price: $69.95 
Assembly Language Programming, by Lance Leventhal. Price: $16.95 
MEMORY UPGRADE KITS : 4·16K Kit Price $39.95 . 16·32K (requires soldering 
experience) Price : $39.95 
PARTS & SERVICES : SAMS . 6809Es . RAMs , PIAs . Call for prices. 

WE SHIP FROM STOCK! ~~~;O©W§) ~ "· ~ GOOD STUFF! Master ChargeNlsa and COD Accepted 

W@~ P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 
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APPLICATION 
r __ -., 

~-·' 
LOAD 80 

An old saw says organization can get you out of the woods. 

The Logger 

Russ Kelly 
103 Ridgesprings 
Taylors, SC 29687 

There's nothing like a few lost 
programs and data files to 

rearrange your priorities! When I 
purchased my TRS-80 in 
December 1979, I was deter­
mined that my first software 
effort would be a tape logging 
program. 

But a year of " urgent" re­
quirements passed, before the 
confusion of 200 programs and 
data files pushed my tape log to 
the top of my priorities list. 

Tracks 250 Programs 

Log It (Program Listing 1) 
keeps track of up to 250 pro­
grams or data files on a Model I 
Level II in 16K. It eliminates old 
files and programs and has 
reduced the number of files I 
keep track of by 25 percent. It 
tracks cassettes as well as 
Stringy Floppy tapes. 

To maximize its record han­
dling (250), I wrote Log It with com­
pressed multiple statement lines 
and simple prompting. Input val· 
idatlons are also minimal. For ex­
ample, on date entries the pro­

gram checks that the date falls space. When this happens, the 
between January 1, 1979 and computer likes to pause occa­
December 31 , 1982, but the test sionally to rearrange the strings. 
can't detect a 13th month or a This doesn't happen too often 
32nd day. and it lasts only a few seconds. 

I used very few report headings. 
The program maintains a data 

The Key Box 
Model I 
Level ti Basic 
16K RAM 

file, produces a report of pro­
grams and f il es (each in 
alphabetical order) and prints a 
media report of all programs 
and data files on each tape or 
Stringy Floppy. It reports in se­
qunce by medium number and 
file number or location (see 
Sample Listings 1-3. it also pro· 
duces a list of all deleted 
records. 

After each report , the pro­
gram automatically advances to 
the head-of-form. 

The program has blank print 
lines, printing a space rather 
than a control character , 
because they are not always 
compatible between printers. 

A machine language version 
of Shell/Metzner actually sorts 
the data. Th is version , devel­
oped by Allan Emert of Odessa, 
TX, sorts over 200 34-byte 
records in seconds. 

If the volume of data exceeds 
200 records, the TRS-80 uses a 
considerable amount of string 

Comment 
Used by Sort. 
DIM 250, record string area. 
Update & addlllons fie ld length Indicator. 
Count of deleted records. 
Date, any format , used In report headings. 

For ... Next counter, general function indicator. print tab 
values. 
For .. . Nexl counter in update. 
Number of records. 
Curren! record Indicator during update and additions. 

Used by Sort. 
Current record program/Ille name. 
Number of Input tape logical records. 
Number of output tape logical records. 
Tape lnpuUOutpul physical record area. 
Logical record length for tape VO . 
Tape 1/0 logical record area. 
DIM 2, used by Sort. 
Fi le Input type (S, T, or other), also update function (A, C, D, or 
DONE). 
Update general work area. 
Current record file code. 
Currenl record file number. 
Current record Ille location. 
Update media number. 
Current record program/Ille name. 
Update Ille number or start location. 
Current record type (A , B, PAOG, or FILE), also update 
general work area. 
Record Input & output area, general work area, output lape 
Indicator. 

Table 3. Variables Identified. 

POS LEN CONTENTS 
Record Type (A= Pr0gram, B = Dala file) 

2- 11 10 Program or File Name (Special names= Avail , @New, Full) 
12- 18 7 Dale (YY MMDDS). The date is enlered and displayed as 

MMDDYY, and slored as YYMMDD. In addillon, a sequence # 
(1- 9) is appended 10 indicate l he chronological sequence our· 
Ing lhe day. 

19­ 25 Media Number. Beg inning leller '"E" Indicates an E.xatron 
Slringy Floppy: All others are considered lapes. 

26- 27 2 File Number. Applicable only on Stringy Floppies. 
28-33 6 File Local lon: Applicable only for lapes. First three digits 

denote start location, lasl lhree digits represent end locallon. 
34 File Code: Applicable only for tapes. 

Table 1. Record Format. 

15-40 
50- 110 
1000- 1040 
2000-2050 
3000-3050 
4000- 4110 
5000-5110 
6000-6120 
7500 
7600- 7620 
7700- 7710 
780()-7810 
8000-8040 
12030-12200 

Housekeep! ng 

Read lnpul 

Update Function Controller 

Print Programs & File List 

Print the Media Lisi 

Write Output Flle(s) 

Record Update 

Record Input Roullne 

Date Format Conversion for Printing 

Tape Input & Unblock 

Tape Block & Output 

Tape Close Roullne 

Machine Language Shell/Metzner Sort (Allan Emert) 

Load Machine Language Sort (Allan Emert) 


Table 2. Program Structure. 

V1rl1ble 

A Integer 

AS String 

AA Integer 

AD Integer 

0$ String 


Integer 

11 Integer 
IR Integer 
IX lnleger 
N Integer 
0$ String 
T1% Integer 
T2% Integer 
TBS String 
TL'lo Integer 
TR$ 
x 
z 

String 
Integer 
String 

ZA 
zc 
ZF 
ZL 
ZM 
ZN 
ZS 
ZT 

String 
String 
String 
Siring 
String 
String 
String 
String 

zz String 
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Buy Products 

By Computer. 


Need Co111pute 
Accessories? 
We've got you 
covered. 
• VERBATIM DATALIFE DISKETTES* .... $ 24.95 
• TDS (TAPE DOWNLOAD SYSTEM) ..... $ 37.95 

Will turn your non-disk TRS-80 into a smart terminal. 
• 	MICROCONNECTION-FOR MOD 1 .. .. $235.00 
• 	RS232 CONNECTION ........... .. ..... $185.00 

• CHRISTMAS GREEN SCREEN 	 ......... $ 17.95 

For models I, 11 . and Ill. 
• 80 TRACK DRIVES-COMPLETE . ... ... $419.00 
• FORBIDDEN PLANET 

TALKING ADVENTURE ................ $ 39.95 
The first in a series of new talking adventures 
from FANTASTIC SOFTWARE. Written by William 
Demas. All machine language program, vocabu­
lary of 40 words. We're sure this will stump you, 

but hints are available from Bullet-SO Headquarters. 


*MINIMUM 2 BOXES. 

If you don't see what you want, 
dial up and ask. 
COMPUTER SERVICES OF DANBURY MclNTYRE DESIGN 
P.O. Box 993 RD 1, Bridgetown Pike 
Danbury, CT 06810 Langhorne, PA 19047 
Voice Line 203 744-5516 Voice Line 215 322-1895 
Bullet-80 203 744-4644 Headquarters Bullet-80 215 364-2180 

COMPUTER SHACK 	 FELDMAN ENTERPRIZES INC. 
2119 South Broadway 1276 East Archwood Avenue 
Tyler, TX 75701 Akron, OH 44306 
Voice Line 214 595-4216 Voice Line 216 724-5583 
Bullet-80 214 595-4217 Bullet-80 216 645-0827 

TERMINAL SETTING: 300 Baud, 8 Bits, No Parity, 1 Stop Bit. 



Three special names do not 
print on the program/file report , 
but will print on the media 
report. @New is used when a 
tape is erased or on a Stringy 
Floppy. 

Avail indicates that no pro­
grams or files are on a tape and 
ensures that the medium is 
listed on the media report. 

I use Full when a "too short" 
error occurs on tape or Stringy 
Floppy so that you don't try to 
write an additional file. 

When these special names 
are used for Stringy Floppies. 

file number 00 Indicates @New 

and Avail , and file number 99 is 
for Full. This provides the proper 
sequence on the media list. 

You can read an Input Ille 
from either Stringy Floppy or 
tape. Data records are 34-byte 
fi xed length strings (log ical 
records) (Table 1). The Stringy 
Floppy automatically blocks the 
physical records to contain the 
maximum possible logical rec· 
ords. The tape record is blocked 
and unblocked by Input/Output 
(1/0) subroutines. 

Eliminates Parity Errors 

I reserve a 35' Stringy for my 

data Ille, with a file number of 
one. Since I use the same physi­

cal Stringy, the program per­
forms an @New while running 
to erase and verify the file before 
writing ; otherwise, frequent 
par ity errors can occur on 
subsequent reads. 

If you are using tape instead 
of Stringy Floppies, remove the 
output Stringy commands and 
the @Clears. The input Stringy 
commands don 't have to be re· 
moved since the program already 

offers you the cassette option. 

The @Clear command Is at 
line 15, and the Stringy output 
commands are at lines 4005, 
4010, 4060, 4080, and 4090. 

The only problems I have en­
countered in running this pro­
gram are parity errors on the 
@New using Stringy Floppies 
as output, or a "tape too short" 
error when writing the output 
file . The parity errors are 
generally caused by forgett ing 
to clean the read/write head. I 

l;l\D 
!<Al) 

fAPt 
TAf·[ 

r·6 - r1 - :J 11 
Oll - 0 J ~& t, 

r. It •OO " •\ 
1l9UO;'. I . 

OlC-999 
OOQ -999 

CF!> w[•-. 1 01 -.~ t - & 1 E~ti - u C J-0~ 

f. FS-f'RG~ .:! U-002-!)0 

LOrl !'.UL 
CtJNSUL 

LTR 
L TR 

07- 1~--EH} 
0/ - 15- tHt ~? 

t ' 1 !Hlt.:E: 
121 Ollb ,.. 

000-u!H 
U'-u -07J 

Sample Listing 2. Files 

ARIHlHETlC 
ARITHMETIC 

06-02-BO 
06 - 0 2-BO 

150 01 - A 
1 5 001 -B 

OB 0 - 09 5 
080 - 095 

A 
A 

CALENDAR 
CALENDAR 
CALE NDAR 

12-25-BO 
01 ­ 0 3-Bl 
01-03- Bl 2 

16010 - A 
16 0 10 - A 
e:so-oo~- 0 6 

065 ­ 111 
1 15- 162 

c 
c 

Sample Listing 1. Programs 

10 ' LOG-11' 

11 • BY RUSS KELLY , 1-1- 0 1 , TAYLOR~ . sc 

1 5 @CLEllil 

20 CLEAR8900: CL~ : PRHrJ'CllltS ( 23) : POl:El6526 , 0: P01'El6S27 , I 27: POl:E I 64 

25 , l: POl:El6426 ' 66: Pl<I HT" LOG- IT • ; llErl' 1UPui·•o11TE": DS' PR INT"LOllOIN 

G SOR7• : DEFillTA, I , N , X: D!:!PSTIU. : Olli /\$ ( 2SO) , X ( 2} : TRS• " •: TU$•• • : TL\• 

H : GOSUBl2030 
)(1 l HPUT"l •UPDTE , 2=PJ:G LZT , 3•11t:O I A LsT•: I 
40 IPI<IORl>3THEN30EL~E llll'UT"( S)~'l<lllGY , ( '!' ) AP~ , ( tl)O I/P f!LE "; Z 
: CLS : PRINT . R£fl.0[ m;"': I r1.= • 1i • T11t:1il OOOl!LSEI FZ= . T .TH F.M6U 
SO QOPEH l 

60 l FZ• " T " THEtlGOSUB7600: ZZ•TP.S :CO'i'07U 

61 ~IUPUT Z2 

70 IFzz., • tEof' •Tmmu·:=11 T•·i·HE!r l l OE L5 [; 100 
80 I Fl •31'11EUA$ (Jr<) •lllCS ( z;; . I 9 ) +L EP1'~ ( zr. ' l 0) CLSEAS ( !R) •ZZ 

9U IR• l l<+l :GOT060 

100 l'CLOSE 

110 PRirl'l'Ik;. l<ECS ":OIH (;0'1'01U01> , 200~ . 3oo o : EllD 

1000 PRlllT: lllPU't'" (11)00 , (C) 0RR , (0) EL , OR (OOllE ) •: z 

I 010 I PZ• •oorn. "'i'llEfJl,000 

1020 tPz~·c ·onz• • o•'i·11i:N sCJo& 


I 030 I Pt.• " II " TH~!l !f!R>2SOTlll:ll l UOOELS~ IX• I ll : GOSUB600~: I I<• IR+ I 

1040 GO".'OIOOU 

2~0u ZZ• " P HOGR/\l;S/FILE~ ": I• I BU -( LEI! ( ZZ) ' 2)) /2: LPRl!ITTAB ( I) CllR$ ( 2 

7) : CllHS l 14) ; 2i: Zll•" " : Ll'l'. l llT':AO ( J3) I R-1;" f<ECORDS ": LPR!ll'l'TAD ( 36) 

us : LPRl!l,.. • : LPR IN'!'" • : Z'i'• . ,\.: LPRI 11·1·c11ns ( 27) : Clll<S ( 14); " PROGRAflS ­

.. :LPIUN1'" • 

20lll PORl• 1'0111-l 

20 15 QS=MIDS ( ~S(I) , 2 , S):lPQ S • " llllC\l • onos· · ruLL " ORQSc *AV/11L*THt-:N 

20SOE LS EZf• " ": ZC• " ": ZL•" ":Ifill OS (AS (I) , 19, l) •" F."THf;Hz 

P•" -" +IHDS(ll~ (I) , 26 , 2 1ELSCZC•P.I GIJ'l'S (,\$ (I), I): ZL•MIOS (A S( I) , 2U , 3) 

+•-·+~llDS(AS( I) , 31,3) 

2020 I Fi.:T<>Liff'I'S I AS ( 1) , l) TIH;tl2To:: " B*: ZNe- " •: LPJU UTCHRS ( 1 1) : LPRI NT 

" • : LPIH ,,... .. .. : Ll'nl ll1'CllUS ( 27) ; CllltS ( 14) : ·r u.~s-. : Lf'f<I 1n-· • 

203U I Pt·II OS P1 S (I) ~ 2 , 10 l <>Z?:'i'I U:fi LPIU?JT " ., : ZU•lltDS (AS (I) , 2 , l 0) 

201,U ZZ•i-ilDS(•.S (ll , 12 , 71 :GOSU07SOO:LP~IIITZll ;" "; ZZ ;" ": KIDS( 

AS( !) ,19 , 7) ;Zf;" ":ZI,;" "; ZC 

20>ll l!EX';'I :GOi'04lO G 

300 0 GOSUD80UO : ZIJ• " " : Z7.•":1 t: U I A L l S ~'":I • (80-(LE>l(ZZ) ' 2 ) 

)/2:Lf'Rlll'l"i'l,O(l)CllH~(271 ; Clll<S(l41 : ZZ 

JO l U fORI•OTOJn -1 

3015 I F:II OS ( fi.$ ( I) , 17 , l) a • ;\ " 1'11C:tlZ1'::: " Pl<OG "' ELSEZ'J'z " F J LE • 

l U20 I F:H 0$ ( llS 11) , I , 7) OZIJ1'11!:11LPRltl1' " ", ZIJ•HIDS (AS (I) , I , 7) 

3030 ZZclllDS (llS(I ) , 28 , 7) : GOSUIJ7 ~00:?.f• " ": ZC• " ":ZL•" : 

lfLEfT~ ( hS ( I I , I)=• C"1'11EJJU'•" - " +!lllJS (AS (I) , 8 , 2 1 ELSEZC•M IDS ( AS ( 11 , 

16 , l): 2.L:1eMIDSI fl. $( r) , 10 , 3) +•-•+l~ IUS(i\S( l) , 13, 3) 

1040 LPRW: 'ZIJ ; 2f' ;" "; ZL;" "; ZT;" "; lllDS(l\S (!) , 18 , 10):" 

"~ ZCr" "l Z.Z 
Hsu rn;xn :Gu·.-oH oo 
40 0 0 G05Ut8UOO:Ii~PUT"' O/P F'lL t; l:D'i l\dl.1. Bl:: f:fU'1SED) ": ZZ.:zz.,"· :1UP 
U'r-Tl\Pr. AL!iO ( Y/I:)"; Zt : Z:l= " 
4005 QliC\I 
jlOl 0 (10Pl.: il 
402" fORll •U'l'OlH-1 
~~ 3~ , ~ ~Li-S1' S ( ,\ $ ( 11) , l) ,._ •u• ·:1Hl:i1t.PRrtrr• o:.;r..r1·co "; AS I I l) : AD • f\D+l : GO 

(lll.0 I r~~..- " 't • "i"ifl.l !'i'il$ i;/, S t 11) : GOSUU770U 

.ia,,uc. i~Pf.:lll~i· J1!.. III> 

.i ~.nu :it:.:.1·1 1: Nn 111· 1R-r.o ;" :a.;c::; · 

l\ C7'; 1n::z;i. •y•1•Hi.;NGOSUL7kUC.. 
~~IJ!; (•PRl<i-;• "I F.Of " 

4090 ~CLOSE 


41DO If'l\.D>OOiU<>l'i"llL::ILPH114J'CHH$ 111) 

4110 PRiiW" EOJ " :EllU 
5000 zn·· ·: I ;lPU'l' - ~if-;DII\ ~ . i Ztl; l t'Zll= ... 'I'HCUSO(HiEL.~a:/V\=l.EN( Z!I ) . U-' fJi. > 
6TJIEll Zl i•L.EF'l'S ( Zl! , 7) E LSE:Z! h=Zit +-5'I"n itlG~(1-M , " n ) • 

SOlO ZS="":lllPU'r"flLE I (XX) OR STl\Ri' LOCI! (X XX ) " ;ZS 
S040 fORll•GTOIR- 1 
50t,5 ZT••": lf'll l OS (AS ( 11) , 19 , l) c • t: " THEN Z.TcJU 0$ ( /\ S ( 11) , 26 , 2) ELSE ZT 
=HIDS(AS(ll) , 28 ,3) 
SOSO I PIHDS (A S ( 11) , 19 , 7 I •ZllJ\t10i:'I'•ZSTlll::UPJUU'fllIOS CA~ ( 11) , 2 , l C) ; • 

• 1 ZH; . • ; ZT: Z/,s• . : I HPUT"1'11 I S OrJE ( Y/I~ ) • ; ZA: I FZA= · Y•Tma~SlOO 
S060 Nr.xi·ll : GOTOlOOO 
5100 lfZ• " D"TllEllAS (Il l- " ll " +1;1U $ (ll S (I l) , 2 ) : PRillT " DELETED" : G01'0100 
0 
Sll O IX•ll:GOSUU600U:Pl<lllT " UPOf,TED TU ";AS(IX ) : GO'l'O l OUS 
6000 PR!llT"nr.c C"; (;<:ZZ•"":lllPUT"(P)ROG on (flI LE" ; ZZ 
6010 I FZZ • . p • Tt1EJU,$ ( IX) ="I\• ELSE[ f'-z ,. • f • 1·ucr1r.s ( J x l = "D" ELSE6000 
6029 ZZ• "" : lllPU1'"11NU; "; ZZ: lf'ZZ •""'l'llEN6020 
6030 AA•LEI! I ZZ) : I F,\t.>91'11Ell.\S 11 X) •11$ (IX)+ LEF1'S ( ZZ , 10) ELsr.t.$ (I X) •A 
S(IX) >ZZ+STHillGS ( lCJ -r.r.,• ") 
6040 zz. •• , lllPUT"OATE (:UIDDYYS ).; zz: !PLEii ( ZZ ) <>7TllW6040E LSE'l7.•ll 
10$ ( ZZ , S , 2) +LEf1'S ( ZZ , 4) +R I GllTS ( Z'i , l) : lfVAL ( ZZ) <BOOlOl UOHVllL ( ZZ) > 
82 1 23 19THEN6048ELSC AS( I X) •Ii$( IX) +Z Z 
6060 ZZ• "":l llPU'1' " HEOill l "; ZZ :l fZZ= "" TllEN606U 
6070 AA•LEll ( ZZ) : I PM>6TllC!JI\$ ( I ~ ) • 1'$ (I X) +L EfTS ( ZZ , 7) ELSE/IS I I X) •"5 
(IX) +ZZ+STR I NGS (7-AA," •) 
6080 IPLEfTS ( ZZ , l) <> " E"'r!IElll\S (IX) •1'5 ( IX); " GO " :G01'06l00 
6090 ZZ• "" :llll'U1'"f!LE I (01 TO 99) "; ZZ :lf'LEll ( Z?. 1 <>2TllEfl6090ELSEf, 
S (I X) •AS ( IX) +ZZ +" 3000000 • : GOT06 I 20 
6100 Zl• " ": INPUT"PILE LOCll (000-999 )"; ZZ :I fLEll(ZZ)07TllEll6IO~ELS 
&AS( IX) • l\S ( IX ) +LEfT$ ( ZZ , l) +RlGllTS ( iz ,3) 
6110 ZZ• " ":HIPUT" PILt: CODI: (I\ 1'0 Z) "; ZZ:lfLEll ( ZZ)<> l Tllf.N6110f.LSE 
AS( I X) •11$ ( IX) •ZZ 
6 I 20 ZZ• ". : IUPUT"OK ( Y/H) • ' zz: I rzz <> "Y" TH&N6000ELSERl·:1·u11r1 
7500 ZZ=ll I OS ( zz , 3 , 2) +*-"'+rao s ( zz , s ' 2) +•- ...LJ::f'l'S ( zz ' 2) +• •+RI.GUTS 
(t~ , l): l!E'rU t<N 

76 u~ IPTBS•""Tlll:lllllPUTi -l , TO$ : If'l'U$•" lEOf' " 'l'HENPRINT " l /P TAP~ REC 
S= •: 'rl;. : GOT07620 
7610 1'HSi:::LEF'r$ (T3S , 'I'Lt ) :TO!::•[l!DS ITBS , 1'1..'- +l) :Tl\=Tl\+l 
7620 !H:'l'UIW 
770U TBS•Tll$+1'R~: T2\•T2 \ +l: lf' l,Ell (TU$ ) +TL\ >2 4 BTllEllPl<HITV -1 , TBS :TO 
S• ". 
7710 RE1'UR!l 
7 aoo J F'l'US<) . " '1'H CilPIU UT# -l t TU~ : "CBS= .... 
1 810 PRltlT'- -1, " 1 EOF"": PR1!1T• O/P 'i'APE Rl::CS...- •; T2t: RETURJI 
7900 ' HJ\C11uii:: Lt.NGUl\CE vi::r.s1on or snELL/:lETZNER sonT 
79 10 ' OEVBLOl'~D UY Ill.LAii Elll:RT , OD&SSI\, TEXAS 
0000 r1mrr·so1t·r111c • 
8010 X(Ol • IH 
6020 X( l)•VAflP'l'f<(llS (O)) 
ce 30 /••USR (Vlll:f'1'R(X(O)) I 
8040 kEi'uRr: 
12'-:130 D/\TA 205 , 1 27 ' 111 , 94 , J5 . ~6 , 237 I 83 , 19 , 127 ' 35 , 94 ' )S , ij,6 ' 237 I BJ 
12040 DATA 213 , 127 , :n , 0 , U, 34 , 211 , 127 , 237 , 91, 211 , 127 , 20) , 59 ,l "IS 
121'50 DATA 203 , 50 , 48 , 2 , 203 , 2S l , 231 , 133 , 211 1 1 27 , 122 , 17 9 , 200 , 42,19 
I 2(>60 01\Tll 127 , 237 , 02 , 34 , 207 , 1 27 , 33,0 , 0 , 34 , 20> , 127 , 42 , 2CS , 1 27 , J4 

12070 DAT;\ 20 3, 1 27 , 1l2, 203 , l 27 , 237 , 91 , 2 11 , 127 , 2S , 34 , 209 , 127 , 235 , J 

J 
12U 80 DAT1\ U, O, 25 , 25 , 2S , 229 , 231 , 91 , 203 , l ;27 , 33 , O, 0 , 25 , 25c , 25 , 237 
12099 OAT1\ 75 , 213 , 127,9,23 5 , 225 , 9 , 229 , 213 ,14 , 0 , 126 , 71 , 26 , 184,48 
l 21'Hl Dfl.TA 3 , 14 , l , 71 , 175 , 176, 40 , 25 , l 97 , 1 9 , 35 , 78, 35, 70 , 197 , 22S 
12110 OATA 2JS , 78 , l5 , 70 , l97 , 22S , 193 , 26 , 150 , 56 , 1 0 , J2 , J9,19 , J5 , 1 6 
1212C DAT/, 246 , 203 , 65 , 32 , 31 , 209 , 22S ,6 , 3 , 76 , 23S , 1 26 , 113 , 235 , !19 
12130 OAT/., 35, 19 , 1 6 , 246 , 42 , 211, 127 , 23~ , 42, 203 , 121 , 17S , 2) 7, 82 , 341 
12140 or,'tJ.i 2ll3 , 127 , 48 , 144 , 24 , 2 , 209 , 22s , 4:? , 20s , 127 , 17 , l, c , 175 , 25 
12150 DATA 34 , 205 , 1 27 , 237 1 91 , 207 1 1 27 , 237 , 82 , 21 8 , 58 , 1 27 , 195 , 24 ,1 2 
7 
1 2160 11• 0 
12l 7C FORI • lT0203 :RE/\.OA : r:vN+/.\: POKE:I +32511,A : ra:XTl 
12180 lfH022393TllENPRlllT"ERR It SORT LOAD": E!lD ELS~; RE1'Untl 

Program Listing 1. Logic. 
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mii 3;1u; j J:P·i:MM:t :(.f.i;! ·>*SPECIAL * * SPECIAL 
TRS-80 TANDON ADD ON 

IMMEDIATE DELIVERY 

SINGLE SIDED $215.00 
DOUBLE SIDED $335.00 

COMPLETE SYSTEMS 
SINGLE SIDED $330.00 
DOUBLE SIDED $450.00 

INCLUDES : 
MINI DISK DRIVE 
FUSED POWER SUPPLY 
VENTED CABINET 
CABLE 
90 DAY WARRANTY 
FACTORY ASSEMBLED 
FACTORY TESTED 

THESE ARE NEW 5" FD's 

I 
2 INTERFACE, INC .--2'6 

20932 CANTARA ST 
CANOGA PARK, CA 91304 
(213) 341-7914 

VISA ANO MASTER CHARGE f\CCEPTED 

MD ~or the ~RS so· 

MICRO-DE:llGl'I_,r ~ 
Ji. 

The Interface Expansion Board gives 
your compu1er these featur s. 

Phone Modem 

2K E-PROM OPTION In Stock Now 


PC Board & user marl.Jal 32 K Memory 
Real-Time Clock MDX-1 

Parallel Port 6495 
RS-232 Port 
Dual Cassette Line • 
Floppy Disk Controller• MOX-2* 

On Board Supply 
Sill< Screen 7495 
Solder Mask Add 5.00 lor Shopping 
Expansion Port & handling. Texas res ­

1den1s add 5% sales Manual tax 

MANUALS $7.95 
-FREE PAMPHLET AVAILABLE­

Call or write ..
MICRO·DE:~IGN ~ 

P.O. Box 748 111SA 

Manchaca, TX 78652 
512·282-0225 

·TRS 80 rs a Traaemar~ ol Tanay Corp_ 

\ . 1 ,, 

RELATIVITY ....:~E.· "''-),. 
Travel through a space-time con tinuum to dis tant 
stars. Understand the concepts of time and 
dimensional changes, mass energy felationships 
Quasars - the ultimate in mass energy conver­
sion . Compute your own reta1rvlst1c: time, d1men· 
s1ons . mass. kinetic energy and energy per unit 
mass ·A fascinat ing and e<Jucat1onal adventure 
(Lii . 16K) $16 95 

CALENDAR § ur. 
computations 
Compu te the number 01 days be ­
tween any two dates Fino an un 
known dale m !he pas1 or lulure. g1¥en lhe slar11ng 
date anO a number ot days Tells you thedayol tne 
week for any given date. · For any date aflor 
10/1511582. tlll . 16K) $9 .95 

SIDEREAL TIME 
Computes: local sidereal time given I Zl 1 '6•- [] 
the da te. local tome and coord r· 
nates. Greenw1cri sidereal ttme tor 0 hour U T given 
lhe date only: and Greenwich Julian Date lor any 
given date Accurate to : 30 seconds . "Fast and 
easy to use: complete onstruc trons. (Lit . 16Kl $14 .95 

CLOUD 
altitude Ir formation 
Programmed learning; 
How and why ctouds 
lorm: Lightning and lightning rOds; Temperature. 
Relative Hum1drty and Dew Point relationships 
without the need ol tables: CtOUd altilude computa­
tion: includes experiment. (Lit. t6K) s12.95 

Home Mortgage BIORYTHM 
Analyze an ex lsl ing Compute: Intellectual. 
loan. Determine pay· Phys ical and Emo­
ment size or number ol tlonal cycles for any 
payments to suit your date . Ana lyze 
budget. Includes ex- historical figures , and 
amples (Lll ,16K) $6.95 friends . (Lll ,16K) . $4.95 

BECKER ELECTRONICS,,290 
1-..i 108 West Franklin Street ~ 
1--.i Chapel Hill, NC 27514 IS:X:2I 

$1.50 shipping & handling. Ph. 919-967-8299 

Do your 0"7n taxes like an expert

with TAX/SAVER: 


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

• 	 Privacy. 
• 	 Built-in tax aids. Answers questions like " Is my father my 

dependent?" and "Are my deductions reasonable?" 
• 	 Tax regulations programmed in by our team of accountants. 

Type in your figures and you've done your own tax return. 
• 	 Output to video or lineprinter. (O verlays available. ) 
• 	 Tax deductible. 
• 	 Optional text : help for novices - speed for professionals . 
• 	 Manual: Tax information, lists of deductions, tax glossary. 
• 	TAX/SAVER"' I: completes long and short forms, itemized 

deductions, interest, dividends, income averaging and 
maximum tax, tax calculation . 

• 	 TAX/SAVER'" II: all features of TAX/SAVER'" I plus 
business income and capital gains. 

• 	 Discount on yearly updates. 

Reviews: 

" Well designed and easy to use" - D. Lubar. Creative Computing M~g<wne 1,81 

"TAX/ SAVER'" may very well live up 10 its name" 
- M - T<1nnenbaum. CPA. 80 Microcompu11ng Magazine 2/ 81 

"R"'-J1siered tradem<>rk of RodK> Sh.ck <SiCopyrrght 1981 

.-SH List of Ad••rllsers on pag• 418 

• tr..'\ TAX/ FORECASTER'" converts TAX/SAVER'" 
-4,~~ • to a tax planner. Lets you see how financial decisions 
\-, will affec t your taxes. TAX/FORECASTER'" can 

be used alone. 

Orders will be hlled 1n late January to allO\V 1nclus1on of new tax laws. 

TO ORDER:1---------------------- ­
1 	 Call ollec t 203-324-3009 or 203-544-8777 or mail this 

coupon to: Micromatic Programming Co. 
P .O. Bo" 158, Georgetown, CT 06829 

Please enroll me on members serv ice and send: 
D TAX1SAVER'" I $79.95 Manual included 
D TAX/SAVER'" II @.> $119.95 Manual inc luded 
D TAX/ FORECASTER'" (<V $49.95 

(wnh ei1her TAX/SAVER'" $29.95) 
D Tax Form O verlays @ $39.95 
0 Please send me more 1nformat10n 

Please check one: 

D TRS-80* Model I, 32K with 2 d1 k drives 

D TRS-80* Model Ill , 32K with 2 disk drives 


Add SJ 50 lor poslage and hdndhng. CT residenis odd 7 , .. sales la• 

Name -----------------­

Address 

City State _____ Zip ____ 

D Check D Milster Charge 0 Visa 

Card No. ___________Exp.date____ 
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avoid the "too short" problem • Respond to MEM SIZE? with 

The Captain 80 Book of 

ADVENTURES 
Th is " f irst of it s kind" book includes line l ist ings of 18 
currently popular BASIC Adventures. Introduct ion by 
Scott Adams . Programs by Boner, Kepner. Powers, 1 1 
Micklus, Hassett and others . lndrvidual cos t of t l1ese L 

: 

' 

II 
' 

programs would exceed S2001 Also contains a unique .. 
Adventure Program Generator and ~ix chapters on 
Adventures in general - how to write , play. market, get ! I 
ideas for Adventures etc . 
A ll programs are wri!!en for TRS -80 Mode l I & 111 but are ; I 
~~~reconverted to any ot her machine usrng M icrosoft ,i lll 

Over 250 pages! 8'12 X 11 ", Semi-Hard Cover. 

A perfect Christmas gift idea! Ii 
Only $19.95 + $2 .05 Postage / Handling I

1 

SO-Northwest Publishing Inc. .11

3838 South Warner Street 
Tacoma, Washington 98409 ]: 

1 

1
1(206) 475-2219 

VISA/MC accepted :1! 
~Foreign orders please add appropriate additional amount for I 

I 
postage and specify air or surface mail. I 

TRS-80 Is a lrademarl< of the Tandy Corporation 

Microsoft BASIC Is a product of Microsoft , Incorporated I 
ORDER YOURS TODAY! 

11 

by reserving a Stringy Floppy of 
sufficient size for the output file, 

You can recover from either 
problem by entering GOTO 4000. 
This takes you to the beginning 
of the output routine. You can 
also use this statement to 
create addit ional copies of the 
output at the program's end. 

The program's structure is 
shown in Table 2. I have in· 
eluded variable definitions in 
Table 3. 

Running the Program 

To use the program, perform 
the following steps: 
• System (Enter). 
• 10 (Enter). 

1qoo6-B 000 - 022 F I L> 
1'1006- B OJO ·· oqe FI•J' 

1qoo? - A 0 00 - 99'; f- ~Lt 

1'1007 -f; o o~ .. -ns­ I- Tl <. 

1'1000 -B 00 0-99 >' FIL E 

32512 (Enter). 
• System (Enter).• •• Omit If not 

using Stringy Floppies. 
• /12345 (Enter). • • • Omit if not 

using Stringy Floppies. 
• @LOADx (Enter). Load Log It; 

use CLOAD If from tape. 

• @LOADx (Enter). Load Exa· 
Iron Data 1/0 program. Omit if 
not using Stringy Floppies. 
• RUN (Enter). 

After completing the run, 
restore the memory size with 
System (Enter), /0 (Enter), and 
Enter on MEM SIZE?. I hope you 
find that this program not only 
saves lime, but also avoids the 
frustration of "lost" files and 
programs. • 

Si-· I U TE S -; r.6-Ll~" -1!{1 J 
SuNHC.r1 1·-, 1 (J,~ -o ~-eo J 

A... A .. •. t.J~ - l1~-eu 1 

f .V1' 1 - {")6-0"' -8~ 1 

flVH [1 (JO ···ll2 -80 l 

Sample Listing 3. Media List 

~ DIRECTORY! 
KILL! EXECUTE! COPY! LIST! 

BLINKING CURSOR DOES IT ALL RIGHT ON THE DIRECTORY SCREEN! 

Never type a program name again! 

Access to any program on any directory page! 

Very very easy to use! 


' (A): Specify DOS and Model I/Ill. 
for DOS PLUS' NEWDOS/80"" 1.0 and 2.0 

19!! 
PICOTRll 
TECHNOLOGY. INC. 

TO ORDER 'CO-DIR 
Available 

"Trade Mark of M lcro-Systems software, Inc . "'Trade Mark of Apparel, 
Inc. 

Dealer Inquiries Invited. Fl. res. add tax . PH.: 305-586-2377 3531 San Castle Blvd. Lantana, Fl. 33'Ul2 .-474 
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Ever tried to read computer sales literature? 

Ever tried to talk to a computer salesman? 


Ever tried to make a decision about 

which computer to buy? 


Yes ... then you know what frustration Is. 
Help is on its way. Desktop Computing pre­
miers this fall . The first and only computer 
magazine written in plain English. Preposter­
ous? Not at all. It ~possible to explain com­
puters without all the " computerese ." That is 
what Desktop Computing will do each month. 
Send the card today for a no-risk subscription 
that will give you the kind of understandable, 
useful information on computers you 've been 
waiting for . 

Why do you need a plain-English explanation 
of desktop computers? Because they have just 
come of age and are saving thousands of busi­
nessmen like you an amazing amount of 
money. They not only save money , do things 
fa.star , provide access to more information, 
allow a smaller staff to do more work , they also 
allow you to get into services for your custom­
ers which were not practical before. You can 
provide more services at lower cost. To get in on 
the savings and expanded customer services. 
you need information. Desktop Computing will 
bring you that information. Desktop Com­
puting will cut through all the technical 
hocus-pocus. 

In this time of high interest rates, a truly low 
cost desktop computer system (usually a micro­
computer system) is a welcome event. Let Desk­
top Computing explain what these systems can 
do for you . The subscription price is $25 a year 

but as a charter 
subscriber you can 

get the first year 
for only Sl7 .97, 

totally tax 
deductible . 

Call toll-free: 
(800) &88-8473 

ormaUtbe 
coupon below. 

NAME 

Here· s a look at some of the articles S17.97 will 
bring you : 

• When a small Business Computer 
Arrives, What Happens to the 
Small Business? 

• Letter to Hemingway RE : Word 
Processing 

• Professional & Small Business 
Microcomputers: Buying , Using 
and Fixing a System. 

• Adequate Backup: Protecting the 
Data in Your Computer . 

Wayne Green, the publisher of Desktop Com­
puting (and also of Kilobaud Microcomputing 
and 80 Microco mputing- both successful 
computing publications) has gone through both 
the agony and joys of working with computers. 
He has lost a quarter of a m1llion on a mainframe 
big boy computer only to come out on the other 
side with all the frustration necessary to run a 
200 employee publishing firm on several 
TRS-80"s. 

Wayne has a reputation for being honest and 
unafraid. He'll make sure you get the truth. In 
the meeting introducing the idea of Desktop 
Computing to his staff Wayne said, 

" Our objective is to be the only com­
puting magazine written in plain 
English ." 

So that is what you 'll be getting-honesty and 
directness . Desktop Computing will give you all 
the information you need on computers In plain 
English . 

This charter subscription is available for a 
short time only . Send the card today for the 
premier issue- October 1981- and get the infor­
mation you've been needing for only Sl7 .97. 

Relief is here for only $17.97 
' ' I•' '---' Sign me up as a Charter Subscriber to DesktopD I -' ' i Computing. I will get one year of the only comput· 

Ing magazine written in plain English for $17.97 (a savings of 60% 
off the newsstand). My subscription will begin with the premier 
issue- October 1981. 
Your fu-st l.slru will be arMvtng by rnld-Oct.ober 1981. 

Canadian l yr. only / US funds $19.97 Foreign 1 y-r . only / US funds $29.97 

CITY --------------------- STATE. ______ ZIP________ 


SIGNATURE _______________________ EXPIREDATE______ _ 


Desktop Computing 
CARD# ----------- INTERBANK # --------- ao Pine Street. Pet.erborough. NH 03458 
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TUTORIAL 


The uses of !oopses. 


FOR My NEXT Trick • 

Alexander Maclean 
18 Indian Sprint Trail 
Denville, NJ 07834 

Given any two values, you 
can find the third. If you 

need only one answer, pencil and 
paper will do, but suppose you 
know that the voltage (E) is ten 
and you want to know what the 
current will be through a range of 
resistance values from one to 
ten ohms. It 's still possible to do 
by hand, but we are now talking 
about ten separate calculations. 
Pmgram Listing 1 lets the com· 
puter do the work. 

Line 10 prints the three 
variables as column headings: 
voltage, resistance and current. 

Line 20 creates a blank line 
between the headings and the 
columns of data that will be 
printed on the screen. 

The For...Next Loop 

Line 30 Is the first of the high 
power computer Instructions. It 

is called a For ...Next loop. In· 
stead of our having to give the 
computer the ten values of 
resistance, this instruction tells 
the computer that It is to vary 
the value of R from one to ten. 

Line 40 tells the computer the 
value of our fixed variable, volt­
age. In mathematics we refer to 
a variable, even though its value 
is fixed. 

Line 50 gives the computer 
the formula ii needs to work with 
our data. I have taken our 
original equation E = IR, and 
solved it for 1:1 = E/R. We know 
what the voltage and the resls· 
lances will be; we want to know 
what the current will be. 

Line 60 tells the computer to 
print the values of E, R and I. To 
print these values, the computer 
must find the values for E and 
for R, find the formula, compute 
the value for I and print the re­
sults. The instructions to do all 
this are built Into the computer's 
Internal code. 

Line 70 sends the computer 
back to the start of the loop at 
line 30, the next R. The first time 
through, the computer assigns 
the value A= 1, works the for­
mula and prints the result. When 
It hits the Next R line, it goes 
back to line 30 and assigns R the 
value of two. 

The program keeps this up un­
til it reaches A= 10, the highest 
value that you assigned for R. At 
that point the loop's instruc­
tions are completed, and the 
computer will go past line 70 to 
the next part of the program, in 
this case the end. 

Let 's add another element to 
the program. If you know the 
voltage and the current, you can 
calculate the power with the for­
mula Power(?) In watts equals 
Voltage (E) in volts times Cur­
rent (I) In amperes. 

Since the computer already 
has given us the current, it can 
now find the power. Program 
Listing 2 adds only a few simple 
lines. 

We add the new heading to 
line 10: Power. 

Line 55 gives the computer 
the new formula to calculate the 
power, P = El, but written as the 
computer wants it, P =e· 1. We 
could add it to line 50, but let's 
keep things as clear as we can. 

To line 60 we add the variable 
P for power. Make sure that the 
order in which the computer 
prints your variables is the same 
order In which they are listed in 
your headings. 

The four headings and vari­
ables are separated by commas: 
E,R,1,P. This tells the computer 

to automatically tabulate the in· 
formation in the four-column 
feature built into the computer. 

If you need more than tour col­
umns use the Print Tab feature. 

Our program now gives us 
twenty calculations; ten values 
of resistance and ten values of 
power. A few additional changes 
will liven things up even more. 

Step Function 

Let's explore the Step function 
of the For ...Next loop. 

Retype line 30 to read For A = 

10 to 100 Step 10. This tells the 
computer to vary the resistance 
value from 10to100 in steps of 10 
(ohms); thus 10, 20, 30, etc. We 
can use any convenient whole 
number value; Step 2, Step 5, 
Step whatever. 

Run the program with a few 
different step values and see 
what it looks like. It will come in 
handy for our next project, the 
nested loop. 

A nested loop Is a For ...Next 
loop used within another For... 
Next loop. It's simple to use. 
Let's apply it to our program. 

Suppose we want to know the 
current (I) and the power (P) 
when we vary both the resis­
tance (R) and the voltage (E). The 
computer can handle it easily. 

To make life easier on our­
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selves, we1l limit some of the 
values. We'll vary the voltage 
from 10 to 100 in steps of 10 
volts, and the resistance from 
live to 25 ohms in steps of five 
ohms. 

Next, let's look at the mathe­
matical functions the computer 
will be doing. (It will be easier for 
the computer to do all this, than 
for us to follow.) 

For each value of voltage, the 
computer must figure the current 
and the power for each of the five 
resistance values. This means ten 
calculations for each voltage 
value; five for current and five for 
power. Since there will be ten 
values in the voltage steps., this 
means a total of 100 calculations, 

ten times ten. Program Listing 3 
gives the details. The early lines 
just set up the basic headings 
that the computer will print. For 
clarity, we add line 20.This recalls 
for us the measures of our vari­
ables-volts, ohms, amperes, 

watts. Line 30 now prints a blank. 
The fun begins on line 40. This 

sets the values for voltage at 10 
to 100 volts in steps of 10. 
However, notice the next line. 

Line 50 is the same type of 
statement as line 40 and sets 
the resistance values at five to 
25 ohms in steps of five. This 
loop is nested to the first. 

Line 60 and Iine 70 then repeat 
our formulas. 

Line 80 tells the computer to 
begin the calculating, and prints 
the answers on the screen. 

Line 90 sends the computer 
back to the next value of re­
sistance. This Is most impor­
tant. The computer was told to 
give E(voltage) a value, and then 
start working with the different 
values of R (resistance) as ap­
plied to that first voltage value. 

Keep in mind that the re­
sistance loop is the nested loop. 
It comes inside of the other 
loop. When the computer goes 

10 PRINT ""VOLTAGE""." AESISTANCE"".""CURRENT'" 
20 PRINT 
30 FOR A = 1 TO 10 
40 E = 10 
501=EIR 
60 PAINT E,A,I 

70 NEXT A 
80 END 
AUN 

Program Listing 1. 

10 PRINT ""VOLTAGE"."'RESISTANCE'","'CURAENT'",'"POWER"' 
20 PAINT 
30 FOR A = 1 TO 10 
40 E = 10 
50 l = EIA 
55 P = E'I 
60 PRINT E.A.1 .P 
70 NEXT R 

80 ENO 
RUN 

Program Listing 2. 

10 PAINT " VOLTAGE' ",""RESISTANCE"",'"CURRENT'", '"POWER" 
20 PRINT "'IN VOLTS"."' IN OHMS".'"IN AMPERES' ","'IN WATTS"" 
30 PRINT 
40 FORE = 10 TO 100 STEP 10 
50 FOR A = 5 TO 25 STEP 5 

60 l=EIA 
10 P =e·1 
80 PRINT E.R.l.P 
90 NEXT A 

100 NEXT E 
110 END 
RUN 

Program Listing 3. 

.,-See Lisi of Advf!rlisers on page 418 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Line Spikes. Surges & P 
Hash could be the culpri t ! al 

· ~:, · ' ·' 

'',, . 
14.259.705 ' : • IS0·2 

Floppies, printers. memory & processor often Interact' Our 
patented ISOLATORS eliminate equipment interaction AND curb 
damaging Power Line Spikes. Surges and Hash. 

• ISOLATOR (IS0-1) 3 !Iller lsoleted 3-prong sockets; int:J'ral 

~:~~Spike _suppr~_ssl~; ~875 W _ M_e_xlm_um _ loe~.' .1. K ...•oa5d6~-~~ 
• ISOLATOR (IS0-2) 2 filter Isolated 3-prong socket benks; (6 

sockets totel); lntegrel Spike/Surge Suppression; 1875 W Mu 
load, 1 KW either benk . . . . . . . . . . . . . . . . . $62.95 

•SUPER ISOLATOR (IS0-3), slmller to IS0-1 except double 

•l~~t~o'R~~GS-r:1~~l:11ar · ,~· iso.:1·~~i:~j,i ;.r;,i ii85 6· · · · · 5905 

lndlviduelly llltered sockets ..• . . . . ............... ... $106.95 
•SUPER ISOLATOR (IS0·11) similar to IS0-2 except double 

• ~\~~Ul'T~:~K~'E'~~~: .n.Mie1.(i.isiicei ·. ·. · · · · · · · · · ··Add :s::~ 
• CKT BRKR/SWITCH/PILOT (·CBS) . .... . . . ......... Add $16.00 
AT YOUR 
DEALERS 

Master-Card, Visa, Americen Exprns 
Order Toll Free 1·800-225-4876 
(except AK, HI, PR Ii Cenada) 

~Electronic :..,1.n;; ... ,.;;rn., ,s, Inc. ,,.. ss 
11' South Main Sr,e~r Nat1 c~ Mas.'i 01760 

Technical & Non-800: 1-617-655-1532 

AT LAST! 
Mass production prices for high qualily soltware. Buy direcl and save 50%. Also 
available lor CPM and HOOS 

DATA BASE MANAGER Mod I & Ill $69. S149 (48K). Mod-II $199 
Marnlarn a data base and produce reports. all wrthoul user programming Dehne 
file paramelers and repor l forma ls on -line Key random access. fasl mulli-key 
son . field arilhmellcs . audi t log . la bel. No lrme-consumrng overlays. 500 happy 
user-s m one yea• Mod-II and 48K versions have over 50 enhancernenls. including 
40 fields max im um IOM-M2 rs grea1 1•• - 80 -US 
AI R Mod -I 569 Mod-II 5149 Mod-Ill S69 
Handles 1nvo1ces . stalements. agmg . sa les analysis. credit check mg . tor ms input. 
and order ent1 y Unlike other accounts receiva ble programs. ours can be used by 
doc1ors. sto1 e managers. etc 

WORO PROCESSOR 549 
Cente1 s 1us1 1lies. indents and numbers pages Mod-I vers ion leatures 
upper /l ower case without hardware modrtrca11on1Frie merge optron available. 

MAILING LIST Mod I & Ill 559. $79 f48K) Mod -II 599 
The bes t' Compa1e and be se leclrve Includes forms input. 5-d igit se lecuon code . 
zip code extension. sort on any fi eld. aml multiple labels . Who else offers a report 
wrrter and merges with wo1d processor? 

INVENTORY Mod I & Ill 589. 5109 (48KJ Mod-II $149 
Fast key random access Reports include order mfo performance summary. EOO 
and user-spec1l 1ed reports Ma ny people have converted 10 our system1"Nexl10 
1mposs1ble 10 damage Ille lite · 

GL. AIR. A/P. PAYROLL Mod·ll S129 each 
lnlegr aled accounting package 100• page manual As opposed to Osborne·s slow 
t>ma•y search and 64 column screen. we use last ISAM and BO columns Dual disk 
and TRSDOS required. 
L216 $59 
A cassetle package ol lO business programs 101 Lev el ti 16 K systems Includes 
word prrycessor and data base manage1 Poker game $19 

Mosl programs are on -li ne. 1nterac11ve. random-access. bug -free. documenled. 
~ nd delrvered on disks Mod -I programs req uire32K TRSDOS. We 're ~11n business 
softw~1e - don t let our low p11ce fool youi Ask for our free 20-page calalog rl 
yo u re shll not convinced Compiled vers ions a1e available . 

~ MICRO ARCHITECT. INC. ...-s4 
96 Dothan St.. Arlington. MA 02174 
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Word Processing? You need a 

SPELLING CHECKER 


HeXS!JtLL 

zaps those..$Aaek'V typos 

HEXSPELL shows you the errors right where it linds them. 
then ins tantly checks your corrections to make sure they ARE 
correc t ! When HEXSPELL is linished the corrected doc u ­
ment is ready for printing_ HEXSPELL comes with a 20,000 
word li s t, with room lor 8000 more ! Jus t one keys troke 
teaches HEXSPELL a ne w word. You can even clear the 
memory and teac h HEXSPELL a complete new language. 

Programs, wordlisl & manual $69us. Manual only S1 2. .... .. 
1 ~cqune~ 48K lRS·IJO M oc1I w1lh1 Du ve & ff'.ISOOS L 

I cs1r;!d aqiun"'.I Scup<>•I & Eloclr•c Pe nr.11. !iohQ4Jld wock w11h mo ..1 WQHJ pr(ICe~sors 

11r.M .....,,.,...... . .. .. ... .. ..,_........ r .1;11o:trC...•1· 

j ~ ... ,,,.. .~.......... " .. ~ .......i ~ " ' ... ~ i.....1 ·.1...·~··· ... ,1.... ... . 
 .-125 

through all of its values for R, It 
will proceed to its next instruc­
tion (Line 100) to pick up the next 
value for E. 

It will then take the new value 
for E and solve the equation for 
all the changing values of re­

sistance. 

Loop Format 

The format of a nested loop is 
critical, but simple. 

FORA = XTOY 
FOR B = ATOS 
NEXTB 
NEXT A 

You can also next more than 
one loop. For example, look at 
this form: 

FORA = XTOY 
FOR B = ATOS 
FORC = WTOZ 
NEXTC 
NEXTB 
NEXT A 

It is a simple form to use, but 
if we don't follow it correctly we 
get an invalid nest. The form 
below might seem to be the 

same, but the computer won't 
follow It. 

FORA = XTOY 
FORB = ATOS 
NEXT A 
NEXTB 

These loops are nested im­
properly. Test them yourself. In 
a large program with many 
nested loops indenting our 
loops might help us avoid 
trouble. 

I used a minimal number of 
calculations to make it easy to 
watch what was happening in 
the program. Now let's add a 
few changes to listing 3 and 
show what the computer does 
with a great many calculations. 

Change line 50 to read For A 
== 10 to 100 Step 10. This cre­
ates 200 ca lculations. Then 
make E = 2 to 100 Step 2 and A 
= 2 to 100 Step 2 tor 5000 cal­
culations. If you really have 
some time, make both E and A 
= 1 to 100 without the Step 
function for 20,000 calculations. 

Don't try these changes if you 
are running a printout. There 
isn't that much computer paper 
in anyone's budget! • 

Z8BASIC 

COMPUTER/CONTROLLER 


As featured in 

Byte Magazine, July and August 1981 


•On board tiny BASIC Interpreter. 
•2 on board paral lel ports . 
•Serial 110 port 
•6 interrupts. 
•Just attach a CRT terminal and 

immediately write control programs 
in BASIC. 

•BAUD RATES 110-9600 BPS. 
•Data and address buses available for 

124K memory and 110 expansion. 
•4K RAM , 2716 or 2732 EPROM 
operation. 

•Consumes only 1V2 WATTS 
Z8 Basic Microcomputer/Controller 
Assembled &Tested........$195.00 
Complete Kit ............. .$165.00 
Universal Power Supply 
(+ 5, + 12, & ·12v) . .... .....$ 35.00 

ZS is a 1ra<1emark of Zilog Inc. 

SWEET-TALKER. 

IT GIVES YOUR COMPUTER 


AN UNLIMITED VOCABUIARY. 


As Featured In 
Byte Magazine, September 1981 

•Utilizes VORTRAX SC-01A speech 
synthesizer chip. 

•Unlimited vocabulary. 
•Contains 64 different phonemes 
which are accessed by an 8-bit code. 

•Text is automatically translated into 
electrically synthesized speech. 

•Parallel port driven or 
Plug-in compatible with APPLE IL 

•On board audio amplifier. 
•Sample Program for APPLE II on 
cassette 

SWEET·TALKER 
Assembled and Tested 
Parallel Port Circuit Card.... . ..$139 
APPLE II Plug-in Card . ........$149 

VORTRAX is a lrademark of Federal Screw Works 

To Order. Call Toll Free · 1-800-645-3479 MICROMINT INC. 
(In N.Y. State Call: 1·516-374-6793) 917 Midway 
For Information Call: 1-516-374·6793 Woodmere, N.Y.11598 

DISK-80 

EXPANSION INTERFACE 


FOR THE 

TRS.80 MODEL I 


As Featured In 

Byte Magazine, March 1981 


•Disk controller (4 drives) 
•Hardware data separator 
•Buffered TRS-bus connector 
•Real-time clock 
•Printer port (optional) 

DISK SO-ASSEMBLED & TESTED 
with 32K RAM .............$329.95 
Centronics Printer 
Port add ............. . .. . .S 50.00 
DISK-80 pc board ...........$ 48.00 
Printer/Power Supply 
pc board . . .. . ........ . .. . .s 16.00 
Complete Kit with 32K 
RAM and Printer Port .. . ....$275.00 

TRS-80 is trademark ol bndy Corp. 

,...310 
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NOW AVAILABLE FOR THE TRS·BO. .. . 

Co111PuCl.uncA 
THE FIRST COMPUTERIZEO CHURCH llECORO SYSTEM 

AT AH AFFORDABLE PRICE FOii YOUR CHURCH 

DEVElOPED EXClUSIVEL Y FOR CHURCHES 10• 
• RECORO WEE#l Y 

CONTAiaurtONS 
• MAINTAIN PERSONAL RECOAD $ 
• PREPAlllE 1''fPEO OOCVMENrs 

e PAEPAAE INOIVIOUA L e MA PIYfAjN l lYVENf01f.jE$ 

• PA;:A~:~~~~~:,~rs • PRINT MAil.iNC U6EL S 
.SUMIURIES • MAINTA IN GENERAL lEDGEA 
OF INCOME AND MUCH MORE 

Gtve us the special requiremenls lor your 
church. We will send you detai led information 
and a wotlen Quote for a complete system 
custom designed for you1 church. Comple le 
sys Iem for S5000·S8000 wilh sof tware, instruc ­
l ions & new Rad io Sna ck equlpmenl . 

OTHER PROVEN BEST SELLERS FllOM MTS , INC. 
DEVELOPED er DR. s. w. TURNER 
FOR STUDENTS AND ENGINEERS 

CLJRVF/T Determines coe lhc1ents for 
all polynomials up 10 141h degree through 
larc;ie no. al data polnls (limi led by memory 
size). Data points may be Input In any or<ler. 
Program tabu lates correlat ion coeff icients 
for selection of besl flt. 

CURVPLOT Rapid ly plots nearly any 
user defined funclion. Use' con t rots range of X 
& Y and program labels both axes. 

POL YSOL V Solves any polynominal 
o r any degree for all roo1s. Including real and 
lmag ina'Y- Program uses iterat ive p<ocedu<es 
which aulomatically va'y star ling point lo han­
d le any equallon . 

ANY OF ABOVE PROGRAMS ON: 
CHH11• '°' Uil'I; LVlt ,g Ht 2 rot 2995 

to 1m • tted dlall. rOf 321( , '4K d11Ui 19 Ht2 lor 32 ts 

BONUS PACKAGE AU lh'" ma.­ O•O 
Q••mt 0"' IOrm•l l l>d d••ll.. on1.,. J!iOO 

.,...451

5J1 ' O IOJt.stl 

.. 

Tn1s graph wa s produced w1IJ"1 less lhan two 
dozen keyslrok.es on a TRS-80 Model I wrth 
EPSON MX·BO prrnlar plus GRAFTRAX 

YOU CAN DO IT TOO WITH AUTOPLOT. lhe 
sensational auloma11c curve plotrer wnt1en 1n 
BASIC • last machrne language. 

• Plot lunchons Y' I(<). x<f(yl . or X' l(v) . Y' 9M 
• Plot data from keyboard or disk rile 
• Linea1 or logarithmic P'esen1a11on 
• Numeric mtegra11on or d1fferenhat1on 
• Auloma11c scaling and labellrng ol axes 
• 4 different print sizes and formals 
• Many more fealures 

AUTOPLOT lor TAS-80 
(Model I or Ill wrlh 4Bk . 1 drsk drrve) 
on di sk with 40 page manual $79.50 
AUTOPLOT for LNW-80 
(< Hr- Res vrdeo graphrcs) $99.50 
CA. resrdents add 6% sates l ax 
Phone orders. VISA and MASTERC ARD welcome 

MENLO SYSTEMS 
3790 El Camino Real. Suite 221 

Palo Allo. CA 94306. Tel 1415) 327· 7424 

fRS·l!IO r M or hricly Co1p M X 80 GR M TRA,X HJ u t EP~ON Inc 

.,.. 262 

HARD DISK FOR 

TRS-80* 


MODELS I & Ill 


The PSM-WS 
FEATURES: 
•Seagate ST506 5.25" drive 
•5 .0 Megabytes formatted 
capacity 

•Fu ll block buffering 
•W inchester controller 
•Error accommodation 
• OEM-style packaging 

PRICING : 
PSM-W5 (open frame) . . .$2300 
Additional 5MB drive . . .... 1500 
Multiuser interlace . . . .. 500 
Cabinet ..... .. 250 
LOOS operat ing system . . . . 149 

for more info contact : 

programming 
and 5)1Stems 
management,inc 

P.O. Box 1877 

Kettering , OH 45429 


(513) 426-8644 

.,.. 66 

• TRS -80 rs a lrademark ol Tandy Co. 

Introducing......
 

I ••••• r­

-

Mayday 


......60 Cycle 

Sine Wave 


U.P.S. 
(Uninlerruplibe Power Supply) 

• ••• • •• for those systems that 
need 60 cycle sine 
wave keeps computer & 
disk systems on when 
the power goes out 

• • • • •. • rated for 150, 250 and 
600 watts continuous 
operation ­

••• •• •• provides up to 30 min­
ute operation time for 
Model II TRS 80 with 4 
disk drives 

* Standard MAYDAYS available 
starting at $195.00 for 150 Watt 

,,.. 15 1 

flan f/?,e(>eatdt, .1nc. 
Box 21 O New Durham. NH 03855 

(603) 859·7110 TWX 510·297·4444 
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GENERAL 

A real-life account of a man, a boy and 
the computer that changed their lives forever. 

Lenny's Story 


David D. Busch 
515 E. Highland Ave. 
Ravenna, Ohio 44266 

0 nee upon a time there was 
a software connoisseur 

and TRS-80 owner named Len 
who had 60 disks full of pro­
grams. Well, almost full . Ac­
tually, because he owned just 
one 35-track disk drive, each 
disk was partially occupied by 
System files that hogged a lot 
of space. 

Len was smart enough to be 
using a DOS that allowed Kill· 
ing unwanted System modules, 
so he was able to eke out 50 
free grans on every disk. More 
than 500 programs of every 
description were crammed on­
to those 60 disks. 

Then Len purchased his sec­
ond disk drive, and converted 
all his programs to data disks. 
The new configuration pro­

vided room for nearly 90,000 
bytes of data per disk-67 
grans-and pared his disk 
count down to 44 jam-packed 
51/•-inch segments. Not only 
did Len feel as if he had been 
given 16 disks for free, he found 
it a lot easier to access pro­
grams on the smaller number of 
disks. There was a great deal 
more room to group like pro­
grams together. 

Discoveries 

Less than a week later, Len 
made two discoveries. The first 
was NEWDOS 80, which al­
lowed him to access up to 44 
tracks on both his disk drives. 
He then found that by punching 
extra holes in the disk jackets, 
he could use both sides of the 
disk. 

The results were impressive. 
A 44-track, two-sided disk could 
hold 225,000 bytes, and Len 
was able to put every program 
he owned onto just 17 disks. 
This latest progess inspired 
him to do further research. 
Within a few weeks he had pur­
chased a double-density disk 
controller and converted his 
programs to 10 disks, each with 
a capacity of 405,000 bytes. 

But Len wasn't satisfied . He 
found a friend who was in the 
market for disk drives, and sold 

him the 44-track drives. Len Im­
mediately purchased four 
BO-track drives rated for double 
density operation. Using both 
sides of the disk, he found he 
could fit more than 700,000 
bytes of data Into the double­
density sectors. With some pru· 
dent Basic program packing 
and discarding some useless 
software, Len reduced his disk 
library down to five. Each was 
so packed with data that Len 
had to use two hands to Insert 
them in the BO-track drives. 

At last he was happy. Len 
knew he could never afford a 
hard disk drive for his TAS-80, 
but felt his current configura­
tion was the next best thing. 
The NEWDOS 80 system disk in 
drive zero had every utility 
available for the TRS-80 some­
where within Its sectors. With 
three of his five data disks per­
manently stashed in drives one, 
two, and three, he sometimes 
went for two or three weeks 
without having to swap or flip 
disks. It was great. 

The Accident 

Then the accident happened. 
Len was making one of his bi­
monthly disk swaps when his 
oldest child came racing into 
the den, shrieking like a ban­
shee. 

"Michael hit me!" the 10-year 
old walled a few inches from 
Len's ear. But Len ignored the 
plea. His eyes were riveted on the 
floor. His rotten kid was stand­
ing on the disk which Len had 
dropped when startled by the 
cries. It was folded In half, and 
slightly crumpled, and Len 
knew in his heart that this par­
ticular disk would never revolve 
again. 

Newspaper accounts of the 
event reveal that after running 
amok through seven neighbor­
ing backyards, Len was cap­
tured and taken, incoherent, to 
the pollce station, allowed to 
cool off, and released a few 
hours later without being 
charged. All his lamentation 
failed to bring the injured disk 
back to life. 

Today, Len is a well-adjusted 
computerlst, although he is 
back to 60 disks full of pro­
grams. Still dedicated to 
BO-track double density, dual­
sided operation, he keeps his 
five diskettes available for 
everyday use, and 12 backups 
of each stored In safety deposit 
boxes around town. 

Moral: Less Is more. Those 
with fewer disks usually have 
more need for a backup than 
those with many, for they have 
a great deal more to lose. • 
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Years of conquering, years 
of victory and what do 
people remember Napoleon 
for? Waterloo. You've got to 
have. 

STRATEGY 

It's an acquired ski 11. And 
now, Instant Software has 
three programs to help you 
sharpen your tactical 
thinking. Don't make the 
same mistake Napoleon 
made-practice first, with 
Instant Software. 

"NOW they tell me." 

1l 
.i ... 

.(': 

/ / 
""" ..,.. ('/:" 

~· 1.f ;.-:·i ·""II· ,.....­

..., g 
.· "l 

i ' · .,..
/""? ·.. ~·.,.. \ .(

• . ~., ~~·;:.,.,.. - ..,~.t- ... ,~,~·
•. ~~ :ti ,,. ,. ':-.. .fh1:\i.. ·:t.·· ...- '" ,.. . • 

lnsbnt Soflvlare· 


OIL TYCOON 
Wh<1t would It be like to be one of the world 's biggest oil pro ­

ducers? You and your friends can find out with this action­
packed simulation as you compete to become one of the oil 
industry ' s wealthiest tycoons. 

The game Involves elements of both strategy and chance . 
Whether you wind up <1s one of the world 's wealthiest men, or 
the b<1nkrupt victim of too many oil spills. blowouts. and dry 
wells. you're sure to find O il Tycoon both challenging and 
excit ing . TRS-80 Model I and Ill Level II, 16K RAM. 
OOZJR-A66 TRS-80" tApe $9.95 plus sz.so shipping. 

MASTER REVERSI 
Master Reversi is a tournament-w inn ing game program that 

has more features than any other reversi program on the market . 
It will challenge and teach you no matter what your degree of ex ­
pertise. 

What makes Master Reversi really special is Its ability to allow 
in-depth analysis of moves and games. You may examine the 
computer's evaluation and choice of moves. You can save and 
replay Interesting moves and games. You will be able to study 
and manipulate dozens of tournament -level games which are 
provided In the program' s vast library . 

Mas1er Reversi will enable you to overcome any barr iers 
standing between you and a wor ld championship. Model I, Level 
II . I 6K . expansion interface. I disk drive.Not Mod Ill compatible. 
0378RD-A67 TRS-80" Disk $29.95 pluHZ.50 shipping . 

SANTA PARAVIA AND RUMACCIO 
The ye<1r is A .O. 1400. and you Me the ruler of a t iny Ital ian 

city-state . You are ambirious by nature and intend to build your 
litt le city-st<1te inlo a powerfu l kingdom. 

So begins Santa raravia and Fiumaccio, where you and your 
fellow players compete as rulers of neighboring c it ies. You con­
trol rhe grain h<1rvest . feed your people, set tax rates , exercise 
justice. and inves1 in public works. 

Life w<is short bacl< then. and you 'll have only a limited 
amount of lime in which to build your kingdom. The li ves of your 
serfs will depend on your decisions. If they are wise, then your 
clty-st<1te will grow and you wi ll acquire loftier titles. If your rule 
Is incompetent . your people will starve and your city-state may 
be invaded by your neighbors. 

How will you rule your l<ing.dom? Will you become 
unscrupulous and follow the examples set by Niccolo 
Machiavelli in his book on government. The rrince- or w ill you 
be <1 benevoleni ru ler- an iron fist in a velvet glove? Only you 
can answer th<1t question- w it h the Sant<1 r<1ravla and Flum<1ccio 
program. 
Level I & II. 161< 0043R- A68 TRS-80" t.ape $9.95. 
Applesoft in ROM. 481< 0174A-A69 Applet.ape $9.95. 
Applesoft in ROM. 48K OZZ9 AD· A70 Apple"• disk S19.95. 

Tl 99/4 , 16K OZ73Tl· A71 Tex.as lmmunents t.ape $9.95. 

plu• Sl 50 shipping . 

Our Guarantee 
Delecllve sollware may be returned tor 

exact replacement at no cosl 10 you, or lor 
fu ll cred it , within thlny days of the invoice 
date. You MUST enclose dated proof ol pur ­
chase lor any replacement 10 be made, so 
please keep your invoice. 

Shou ld a disk or cassetle become delec ­
l ive al ter lhe warranly period. lns1ant Sott ­
ware wi ll sllll prolect you . You may return 
the defect ive cassetle along with $4 .00, or 
any disk wi1h SS.00 lor a replacemenl . 
Again. you musl provide us with a copy of 
your invo ice for any ret urn to 00 made. 

TO ORDER: 

See your local 


Instant Software dealer 

or call toll-free 

1-800-258·5473 


orders only

In New Hampshire 


1-603-924-7296 

Mon.-Frl. 8:00 am- • :30 pm E.S.T. 


-•l'ISil-' TRS-80 is a trademark of Radio Shack division ol 
Tandy Corp_ 
··Apple is a trademark of Apple Computer Co. 

Peterborough, N.H. 03458 A division of Wayne Green Inc. ,..535 
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APPLICATION 

A calendar program for all you moon-eyed 80 owners. 

Sheer Lunacy 


Alan Harris 
6 Birchwood Court 
Aurora, IL 60538 

The following calendar pro­
gram offers you a graphic 

representation of the moon for 
centuries past and centuries to 
come. 

The program finds dates and 
days of the week from as early 
as January 1, 100 A.O. and will 
project the same well Into the 
future. The program uses to­
day's calendar system, extend­
ing its calculations backward 
and forward from the present. 
(In the eighteenth century cal­
endars were revised, resulting 
in some panic over the loss of 
several days.) 

It takes Into account all the 
leap years, on the following 
schedule: every year that is 
evenly divisible by four (exam­
ple: 1904) is a leap year except 
those evenly divisible by 
100. For example, 1900 is not a 
leap year. 

However, every year evenly 

divisible by 400 (example: 2000) 
Is a leap year. 

Five Options 

The program gives the user a 
menu of five options. 

• You can display a calendar 
for any month. The computer 
combines numbers and graph· 
ics to create an accurate wall· 
type calendar, with the correct 
number of days in the month 
(Including February). 

• Given any two dates, the 
computer can calculate exactly 
how many days there are be· 
tween them, allowing for any in· 
tervening leap years. 

• It can tell you what day of 
the week any date you give it oc· 
curred or will occur on. 

• Given any date, and then a 
positive or negative number of 
days to add to It, the program 
will display the resulting date, 
again allowing for leap years. 

• It tells you how many days 
past a new moon any date you 
enter was or will be, using noon 
of that day as a reference pol nt. 
This Is accurate to within a few 
hours. It Is inaccurate only 
because of the elliptical orbit of 
the moon. The moon's cycle Is 
figured at 29.530587963 days. 

Further, the menu offers you a 
key that shows you a graphic 
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Rem•rk 
A(1)- A(12) conlaln the normal lengths of each of the months. 
A(1)- A(42) (later) contain the day numbers of the calendar display (6 
possible rows of 7 days each). 

0$(7): Contains the names of the 7 days of the week . 
MS(12): Contains the names of the 12 months. 
GR(24): Table of numbers of width of each graphics line in drawing a lull 

moon. 
A: Day number of f irst date (from day 0), then difference. 
A$ : Used In INKEYS to break out of calendar display. 
C: Day of week (Sunday = 1) 
D: Day of month 
F: Absolute day number (from day 0) 
J: Subscript used In printing calendar array. 
K: The Y coordinate, used in se1ting !he calendar's vert ical lines. 
L: Length of month (In days) 
M: Month number (January = 1) 

N: Number of days to be added to the firs! date 
ND: New day 
NM: New month 
NY: Newyear 
0 : The Y coordinate, used in setting lhe calendar's horizontal lines. 
S: (a) A counter used In setting up the calendar array. 

(b) Subscript for new month 
V: Choice number from the menu 
W: The X coordinate, used In setting Ille ca lendar's vertical lines. 
X: Utility variable 
Y: Year 
Z: The X coordinate, used In setting the calendar's horizontal lines. 
R1: Single-prec ision number of days Into moon's cycle 
M1 : Slngle·preclslon length of moon's cycle 
XS: Used to IN KEYS a response on whether lo display moon. 
RY: Counter used as subscript for GRO and Y coordinate for setting 

graphics points. 
RX : X coordinate for setting moon display graphics points 
M1#: Moon's period of revolution In days (to several decimal places) 
MD: Days past new moon 
MH: Hours past MD 
MM: Minutes past MH 
01#: Number of moon periods since noon on day O. 
R1#: Work variable for days, hours and minutes past new moon 
Z1 : Temporary variable used In calculating new year. 
Z2: Ditto 
Z3: Ditto 

Table 1. Program Variables 



display of the moon's phase on out requ iring a new date. 
any date. Another option lets Table 1 lists the variables 
you see how the moon will look used and Table 2 breaks down 
from one to nine days later, with- the program into sections. • 

Lin•• Remuti1 

10- 4() 
 Initialize. d isplay Instructions and menu; go to one o f five possl· 

ble subroutines . 
45-1 20 Olflerence between dates. main rou tine 


200-230 Oay of week main routi ne 

400-895 Calendar display main rout ine 


1000-t030 Input month, day and year. and validate each . Year can be Input 
as two digits If In the 1900s. 

t500- 1520 Input month and year, and validate each. 
2000- 2o.O Calcu late absolute day number from month. day and year. 
3000- 3020 Calculate day of week from absolute day number. 
3800-3690 New date main routine 
3800-38-40 Data statements tor arrays 
3850- 3880 Read data statements Into arrays. 
4000-4230 Arrive at month, day, year from absolute day number. 
5000- 5100 Print Instructions. 
9000--'¥l30 Calculate age of moon (number o f days past new moon) of a 

given date. 

9230- 9580 Display a graph ics representa tion o f the moon on that date. 


Table 2. Program Sections by Lines 

Program Listing 1. Date Handler and Moon Disp lay 

le RElt • CALENDAR PROG RAM • 

11 CLEAR 158 

12 CLS 

15 DIM A(5 8) , DS(7) ,M S(l2) , GR(2 4) 
16 GOSUB 5988 :GOSUB 3eee 
28 PRINT:PRINT " TYPE MODE: !•CALENDAR , 2•DAYS BE"niEEN , l•DAY OF 
WEEK, • 

25 INPUT • 4•NEW DATE, S•MOON'S AGE";V 

38 IF V<l OR V>S GOTO 28 

48 ON V GOTO 499 ,4 5,288 , 3688 ,98 08 

45 PRINT "FIRST DATE " 

58 GOSUB 18 88 

68 GOSUB 2888 

78 A•P 

88 PRINT "SECOND DATE " 

98 GOSUB 1888 

l 8e GOSUB 28B8 

118 A•F- A 

128 PRINT "DIFFERENCE lS " ;A; "DAYS": GOTO 28 

280 GOSUB u ee 

216 GOSUB 2898 

228 GOSUB 3U8 

23 8 PR I NT DS(C) :GOTO 20 

488 GOSUB 1588 

41S O•l Program con lmues 

Program contmued 

428 GOSUB 2898 

43 9 GOSUI! 3Be8 

498 L•A(M) 

SH IF M<> 2 GOTO 558 

518 IF INT(Y/ 4l<>Y/ 4 THEN L•2e:GOTO 55 9 

528 IP INT(Y/488)•Y/ 498 THEN 548 

538 IF INT(Y/l 88 )•Y/l 88 THEN L•2 8:GOTO 558 

SU L•29 
sse FOR X•8 TO C-l:A( X)•8:NEXT x 

568 S•8 

578 FOR X•C TO C+L- l: S•S+l : A(X) •S :NEXT X 

see FOR X•C+L TO 42:A( X)•8 : NEXT x 

598 CLS 
680 PRINT TAB(14) , 1'1$(K ) ; Y 
740 PRINT 
758 PRINT TAB(J) "SUN MON Tl.IE WED THU FRI SAT" 
760 FOR J•8 TO 35 STEP 7 
771 PRINT 
788 PRINT TAB(J) A(J+l);TAB(9)A( J +2) ; TAB( l 5)A(J +3)1 
;98 PRINT TAB(2l ) A(J+ 4);TAB(27)A(J+5) ; TAB(3 3)A(J +6);TAB(39) A(J+7 

en NEXT J 
811 FOR 0•4 TO 46 STEP 6 
e28 FOR Z•2 TO e7:SET(Z , Q) :NEXT:NEXT 
841 FOR W• 2 TO e6 STEP 12 
858 FOR K•4 TO 46 
868 SET (W , K) :SET (W+l , K)
878 NEXT : NEXT 
08 AS•INKEYS : IF AS• "" GOTO e99 
895 RUN 
1888 INPUT "MONTH " ;M : IP M<l OR 1'1 >12 GOTO 1800 
1818 INPUT " DAY " ;D:IF D<l OR (D>2 9 AND K•2) OR lD>31 AND M<> 2) G 
OTO 1818 
1828 INPUT "YEAR " ;Y : IF Y< l98 THEN Y• Y+l988 
1838 RETURN 
1588 INPUT "HONTH " :M:IF l'l <l OR M>l 2 GOTO 1580 
1518 INPUT "YEAR " ;Y:IP Y<l 88 THEN Y•Y+l981 
1528 RETURN 
2868 IF M>2 GOTO 2838 
2818 F=36S *Y+D+31 * (M-1) +INT( (Y-1) / 4) - INT( . 75 * (INT( ( (Y-1)/188 ) +l) 
)) 
2828 GOTO 28 48 
283 e f •36 s *Y+D+3l * (M-1) -INT ( . 4* M+2 . 3). INT ( Y/ 4) - INT ( • 7 s• (INT ( Y/ lB 
0 ) +l)) 
290 RETURN 
3880 C•F+(INT( F/7) ' -7) 
3818 IF C=0 THEN C•7 
3828 RETURN 
36e9 PRINT "FIRST DATE" 
3610 GOSUB le88 
3620 GOSUB 2890 
363 0 INPUT "N UMBER OF DAYS TO ADD (MAY BE+ OR -) " ;N 
3649 A• F+N 
3659 IF A<l PRINT "UNABLE TO HANDLE B. C. DATES " :GOTO 28 
1660 GOSUB 4900 
3670 F=F+N:GOSUB 3980 
3680 PRINT "NEW DATE IS • ;DS (C); •, ";M$(NH) ;STRS(ND ) ; ", ";NY 
3690 GOTO 20 
le8 0 DATA 31 , 2e ,31 , 38 , 31 , 38 , 31 , 3l,l9 , 31 , 38 , 31 
3810 DATA SUNDAY , HONOAY , TUESDAY,WEDNESDAY , THURSDAY 
3820 DATA PRIO AY , SATURDAY 
3830 DATA J ANUARY,FEBRUARY , MARCH,APRIL , MAY , JU NE , JULY 
3840 DATA AUGUST , SEPTEM BER , OCTOBER ,NOVEMBER ,DECEMBER 
38 43 DATA 16,24,30,34,37,40,43,46,48,SD,52,53,54 , SS , 56,S7,57 , 58 , 
se , 59 , 59 , 60 , 60 , 60 
3B SC POR X• l TO 12:READ A(X) : NEXT 
3860 f'OR X• l TO 7:READ OS(X ) :llEXT 

Program continues 

f MAXELL® OR D Dys.g11 l 
p A 
p T 
l Some 1.. •Jmµuh;t • , \ , L><llJ 1, .,.., b u t rndy n •J I A 
E Ire c eive Shuq4Jr! " 'IBM J1>lJl ll .. ed L1 1-.k -.. 

GI E
T 8" SINGLE SIDE NR DOUBLE HNSITY..... .. .Bo• "' 10 '°' $80 Es e· DOUeLE SIM R 
8 DOUBLI! DtlMSITY..... . . Boa ot 10 ror $ 70 A 
~ s• ..· 111Nl ................. . .... Boa<>11010t UIO l 

I DYSAM"DIMS I 
8 ' "'" MINl. ...... .......... .. ... llOaol S !or 129 M 
M (5peclfy · 8"SoflorlWds.ctor/S"SoftorHerdSeclol1 AI T 

w ~- ! 

1e-:~·~1 

L 238 EXQfANGE STREET Ml CHICOPEE, MA. 01013 ~ 
~ 413. 592·4761 g 
I ..t•bttahed 1oeo . cto.Md ~ I 
'-mt.TARI Tl /99 ·4-PET~ 

.-SH List of Advertisers on page 418 

Jllll '5iSOUIU ltlS H:if.• TS 
PU.ASE ADO 

"Ui SUTI ~ALU TAJ 

1'°'" t.he t .abl.. on .arl~ttws 
..t. an c=:ans...- lN) t.he qabbltw. 
Dabb l.,. .... .1. t. t.an by t h • •ut ~cr of M..1...lEH 
INYAD£R8 -.ol d b y BBi. • •oll 1....a1~ fr ne 
b9Q i nnll'r t o ml P9'1""t .. Wir-1 tt .., l" • •Ch i ne 
•~·· adv.-,ced gr&ph:lcs. • llh .at1 ­
v•t l ana t ~ t o ~d to t h e •111ci t....nt 

of ~..:.·ti.v;~ni: . ::-:!;;~ •,, I+ II 

f100E1... I &. 3 TAP£ - • U1o . 9:s DI Sk-•1 9 . 9'. 

..-403 

Wd l t: SSI for infOl"91111l lQn .tbCH.l t -oi~kr t il'lg your 
~ r09r.-!t : P . O. Bo:ii 11 616 ic.,,H,. Ci t y,"° 6'11J8 

™TRS80 color 


Th8fe was some amusement at the Novem­
be< meeting when !he Radio Shack repre­
seniatrves stated that the software 1n the 
ROM cartridges could not be copied. This 
monlh's 68 Miao Journal reported they had 
disassemble<l the programs on ROM by 
covering some of the connector pins with 
tape. They pro,,..se details next month. Never 
rerr a hobbyist something can"t be dooel Ttis 
magazine seems to be tl1e only source so far 
ol teclmicaJ infoona~ons on !he TRS-80 COior 
computer~ _ Devoted to SS-50 6800 and 
6809 mact·11nes up to now. 68 Miao Journal 
ptans to Include the TRS-80 6809 unit in 
future Issues. 

68 MICRO JOURNAL 
5900 Cassandra Smith Rd. 

Hixson, TN 37343 
USA 


1 Vr. • S 18 50 2 Vt • S3~ 50 3 y, · $48 50 

'Foragn Surface Add $12 Yr 10 USA Pnce 

Foragn Air Mail Add $35 Yr lo USA Pnce 


·eanaaa & Mmuro Add S5 50 Yr 10 USA Pnce 
 v 9t 
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LOAD ( C•-•) )80 
LOADS LOAD80EASY 
ELIMINATE HOURS OF 

AGGRAVATION 
TYPING AND 

In the April, 1981 issue of 80 Microcomputing, 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 

Microcomputing. 


If 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 $9.95. Back issues 
of 80 Microcomputing are also available with the LOAD 
80 cassettes for $3.50. With the complete documenta­
tion found in the companion magazine issue, you 
should have no difficulty loading any of 80's major 
programs. 

Please send me the following: 
month year month year 

Tapes _ _ _ Magazines ___ 

ITEM COST QTY. TOTAL 

LOAD 80 Tapes 
overseas, add $1.00 $9.95 

80 Mlcrocomputlng $3.50 add Sl .00 per magazine for postage and 
handllng II ordering magazines 

TOTAL 

D Check Enclosed Biii my: D MC D AE D VISA 

NAME __________________ 

ADDRESS 
CITY STATE ZIP____ 
CARD# __________ EXP. DATE~----
SIGNATURE INTERBANK#____ 

Please allow 4-6 weeks for delivery 

LOAD 80 • 80 Pine Street • Peterborough NH 03458 


Attn: Debra Boudrieau 


Program continued 

3871 FOR X•l TO 12:REAl> M$(X) :NEXT 
3872 FOR X•l TO 24:REA!> GR(X):NEXT 
3881 RETURN 
4188 NY•91IP A<366 THEN NY•-l:GOTO 4191 
4195 A•A-365 
4111 IF A>l'6897 THEN A•A-146997:NY•NY+'98:GOTO 4111 
4821 Zl•8 
4131 IF Zl•3H GOTO 4151 
4141 IF A>36524 THEN Zl•Zl+lll:A•A-36S24:GOTO 4131 
4151 NY•NY+Zl 
4161 Z2•1 
4171 IF Z2•96 GOTO 4891 
4181 IF A>l461 THEN Z2•Z2H:A•A-1461 :GOTO 417' 
4191 NY•NY+z2 
UH Z3•1 
4111 IF Z3 • 3 GOTO 4131 
4121 IF 11>3 65 THEN Z3•Z3+l:A•A-365:GOTO 4111 
4131 NY•NY+Z3 
414' IF Z3<3 GOTO 4191 
4151 IF Z2<96 GOTO 4181 
4168 IF Zl•lll GOTO 4181 
4171 GOTO 4191 
4181 A(2) •29 :GOTO 42U 
4191 A(2) •28 
4289 S•l 
4211 IP A>A(S) THEN A•A-A(S) :S•S+l:GOTO 4218 
4221 NN•S:ND•A:NY•NY+l 
4231 RETURN 
Siii PRINT TAB(l4) "CALENDAR AND DATE PROGRAM" 

5111 PRINT TAB(l9) "BY ALAN HARRIS" 

5121 PRINT 

5131 PRINT "THIS PROGRAM DO&S ANY OP THE FOLLOWING:' 

5149 PRINT "l. GIVEN A MONTH AND YEAR, DISPLAY ITS CALENDAR." 

5159 PRINT "2. GIVEN TWO DATES, FIND THE NUMBER OF DAYS BETWEEN 


THEM.• 
5969 PRINT "3. GIVEN A DATE, FIND ITS DAY OF THE WEEK ." 

5971 PRINT "4. GIVEN A DATE AND AN INCREllENT, FIND NEW DATE." 

5175 PRINT EXAMPLE: 2/28/72 + 2 DAYS • 3/91/72" 

5977 PRINT "5. GIVEN A DATE, FIND THE NOON'S AGE AT NOON ON THA 

T DAY." 

5881 PRINT "NOTE: PRESENT CALENDAR SYSTEM IS ASSUMED FOR ALL DA 

TES." 

5191 PRINT "YOU NAY OMIT FIRST 2 DIGITS oe nl."11.S lH TRIS C&HTURY 


5181 PRINT:RETURN 

9811 GOSUB 1118 

9119 GOSUB 2111 

9821 GOSUB 3181 

9131 Nl1 •29.531587963 

9141 Oll•(F-21.18431391813912)/Mll 

9858 Rll• (011-INT(Oll)) *Nll 

9955 Rl •Rll :Ml•Mll 

9161 ND•INT(Rll) 

9978 Rll•Rlt-INT(Rll) 

9188 Rll•Rll*24 

9191 MH• INT(Rll) 

9111 Rll•Rll-INT(Rlll 

9111 Rll•Rll*69 

9121 MN•INT(l!ll) 

9139 MN• Nll - 11 

9141 IF 1111 <1 THEN NH • NH-l:Nll •N11+61 

9158 IP MH<9 THEN ND•ND-l:NH•MH+24 

9155 IF ND <8 THEN ND• 29 

9161 CLS:PRINT"AT NOON ON ";D$(C);", ";N$(N);STRS(D);" ,";Y 

9171 PRINT"THE AGE OF THE NOON tS";ND:"DAY"; 

9189 IF ND <> l PRINT"S"; 

9191 PRINT"," 1NH1 "HOUR"; 

9219 IF MH <>l PRINT"S": 

9211 PRINT"," 1M1 "MINUTE"; 

9221 IP NM <> l THEN PRINT"S" ELSE PRINT 

9239 PRINT:PRINT"TO SEE A PICTURE OF THIS NOON, TYPE AN Xl OTHER 

WISE TYPE A Y." 

9241 X$•INKEYS : IP XS • ""GOTO 9241 

9259 IF XS <> "X" GOTO 28 

9269 CLS 

9271 IF Rl >Nl/2 GOTO 9411 

928S FOR RY•l TO 24 

9291 IF INT(Rl/ (Nl/2) *GR(RY) *2)•1 GOTO 9331 

9399 FOR RX•62+GR(RY) TO 62+GR(RY)-INT(Rl/(Nl/ 2)*GR(RY)*2)+1 STE 

p -1 
9311 SET(RX,RY-1) 
9321 NEXT 
9331 NEXT RY 
9341 FOR RY•24 TO l STEP -1 
9351 IF INT(Rl/ (Hl/2 ) *GR (RY) *2) •I GOTO 9391 
9361 FOR RX • 62-K:R (RY) TO 62+GR(RY)-INT(Rl/(Ml/2)*GR(RY)*2)~1 STE 
p -1 
9371 SET(RX,48-RY) 
9381 NEXT 
9399 NEXT RY 
9411 GOTO 9538 
9411 FOR RY•l TO 24 
9421 I P INT( (Hl-Rl) /(Nl/ 2)*GR(RY) *2)•1 THEN 9469 
~439 FOR RX•63-GR(RY ) TO 63-GR(RY)+lNT((Nl-Rl) / (Nl/2)*GR(RY)*2)­

9449 SET(RX,RY-1) 
9451 NEXT 
9468 NEXT RY 
9471 FOR RY•24 TO 1 STEP -1 
9481 IP INT((Nl-Rl)/ (Ml/ 2) *GR(RY) •2 ) • 9 THEN 9528 
!491 FOR RX • 63-GR(RY) TO 63-GR(RY) +INT( (Nl-Rl) / (Nl/2) *GR(RY) •2 )­

9518 SET (RX ,48-RY) 

9511 NEXT 

9529 NEXT RY 

9538 PRINT@&," EXIT• X"; 

9532 PRINT@64, "ADVANCE•l-9" r 

9533 PRINT @l 28, "DAYS"; 

9538 X$•INKEY$1 IF xs-·· THEN 9538 

9548 IP X$ <"1" OR XS >"9" THEN RUN 

9558 Rl•Rl+VAL(X$) 

9569 IF Rl >Ml THEN Rl•Rl-Nl 

9581 GOTO 9261 
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~u«ww-ritift'"~ 
FRICT ION fHD fOR YOUR EPSON 

extra . Printer cable · add $J5 00) 	 • FREE SH IPPING in 48 contiguous states. 
• No Soles Tax on out-of-state orders.The perfect system. the perfect price! 
• Visa/Moster Cord welcome .

TRS 80 Model Ill. 48k - two PERCOM 40 
• Personal checks , allow 3 weeks to clear.

track drives - EPSON MX-80 Printer. • (Internationa l orders. freight F.0 .13 . Wichita . 

Doto Services offers more APPARAT'S Kansas) 

NEWDOS 80. version VER 2 .0 . regularly $149 .95 CALL TOLL FREE: 1-800-835-1129 

- now only $129 .95 (Model Ill units only .) or order by moil from : 


Up to 20% savings on TRS computers llftlfl SffitMCES, ~tll:.accessories programs, Plus : EPSON I 
COMPUTm smVICES SINCE 1970 ... 249PERCOM I APPARAT I HAYES I SMARTMODEM I 

11 BICH z 

OF PROGRAMS THAT TREAT YOU LIKE 

AN IDIOT, WASTING TIME & MONEY?? 


RA'NOOM ACCESS PAYROLL VER. 1.1 
•No complicated in1t la1tzat1on 
•EDIT & LIST 
•NO SPECIAL CHECKS 
• USES NEB 9020 cnecks 
• PAY any employee anytime 

e SALARIED or hourly 

• SPECIAL PAY- special hours 
•TWO SAVINGS-including RIA 
•CLASSED by occupalion or dept. 
• PAYSTUB shows Year-to-Date 
•STATE - FICA-FED. TAXES-SAVINGS 

SEND YOUR STATE TAX SCHEDULE­
FREE-cuatomlzed to your state tax 

Documentation S10 00 
Disk & Documentation $95.00 

RANDOM ACCESS DEPRECIATION 
• LISTS any one year's depreciation 
•OR complete ltst ot all property 
•PRINTOUT shows-1.D. Number - description­
• 	Yr . purchased-l ife-method­

1s1 yr addit ional deprec1at1on ­
• Reg. deprec.-deprec. prior yrs.- balance 
•SUMMARY- total value prop.- addil ional 1st yr . 
•REGULAR deprec.-Oeprec. prior yrs. 
• PERMANENT records lor your taxes 

Documentat ion $15.00 
Disk & Oocumentat ion $195.00 

MIN: 32K-1 OISK- PRINTER/132 CPI 
TERMS: Personal checks reQuore 3 weeks to clear. 


USE- VISA-MASTER CHARGE - MONEY ORDERS 

TEL 7 PM -9".30 PM EASlERN-\617) 359-236416370 


SEND: SASE for additional inlorma11on 


MEDFIELD ,....u, 
COMPUTER SOFTWARE 

39 GREEN ST.. MEDFIELD. MA 02052 

For o limited time, Doto Services, Inc. . w il l 
g ive you a Fl\EE Epson MX-80 Printer ($645 
value). when you buy a TRS 80 Model Ill , 48k, 
w ith 2 PEfKOM 40 trod~ drives. a t a regular 
p rice of $2.495 . 
(Optional r.s 2J2. $90 extra . l\adio Shack w / l\S 2J2 · $170 

A Super. rea l hme game w ltP"t a Oungeo 11 and Drag on 

Theme Graphics. sound an d mme (14 .85 / 19.95) 


Scarfman 
Clase to the Peckman arcade game 11 4.11 / 11.HJ 

Close to the Pac ll.man arcade game [$1 4.H / 11.111 


Alien Defender 
• 1 Arc ade gam e o l the :.- ear 11 you don I ha Ye 11ge111 
now avatlable tor mC)del I and ll t fS11.H / S24.t5) 

SuperMeter 
Plu gs •n tle lween your com puter and 1he tape p layer 

sh ow s you lhe be s! loa d ing 1e ... e1and ca n be u sed to 
ad1ust th e he ad pos•hOn Ul.00 

Prlnt Butter 
Greatest penpnera1 smce d i sk cHtYes Ac ts blh.e a 
tunne l Vou1 comouler can send da!a to lhe punier 

faster then the pn nter ca n accepl 11 So the buflerf1ll s 
up and let5 you u se the <:ompu1 er w t111e the p r1n1er 15 
shll or1n11ng Ha s 11s ow n 1SK memory 30 day 1na111 

you don·1 like 11 s end •• Da c k. N o Questions asked 
Print Buller SHl.00 

Wabash Disks 

ao lrac k dou b le aens1•y $32.11 
ao lrac k double dens11y 2/s1cJes $31.DO 
a 1ncl"I d ou ble densi ty $31.DO 
All Guaranreea fot 2 Yea ,.s: 

Please inc.lose S2 00 l or sh1pp1n~ and hand ling MC 
and Visa OK 

lllnrlorh ll111rr~ousr 
169 1 Ea~rnn e Po nt iac. Ml 48054 

(313J 673·2224 • 13 131673 ·8700 
Deaior ,,,ouue.s lrH11 ree1r 

...................................•............. 

Conwt r ls you r prlnler fo r fr iction 
l"d ol S INGLE SHHT S or ROLL 
PAPER . 

S IMPLE lnsh ll 1l lon 1111 you 
nud is 1 icrtwdr l vtt . no sol du tng l 

Tr JC1 o r htc1 r f m1 i n1 u n el h lur brd . 

Proun rt li iti ilil y . ~/. "· 

Awa il lb l t NOW ! . ..:,; 1 

On l y !lt...ll fJ dd SI. ~O ror p il.tgt l 

········unsr11···········-·-·-·······Oii ··-··...·····~•no ~.,....,- Mn 

•-- ..-470 MICRO·CRIP, Lid. 
P. O. BOX Ill 

VI SA& Muter C.rd A<ceplOO WB, VA ZJ66S 

I 804 1 826·8808 
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UTILITY 

This processor really gives you your words worth. 

The Write Stuff 

Lynard Barnes 
1640 West Adams Street 
Chicago, IL 60612 

When typing at 75words per 
minute and 45 of those 

words are throwbacks to the age 
of Chaucer, it is nice to have a 
computerized typewriter. Era­
sure is but a keystroke away. 

TXTWRT, an assembly pro­
gram, is the core of a more 
elaborate word processor. It 
should be of interest to those of 
you who, like me, learn primarily 
from doing. The learning is a 
basic assembly program; the 
doing involves expanding and 
modifying it. 

TXTWRT runs on a Level 11 , 
16K, unmodified cassette-based 
system. As written, using Ra­
dio Shack's Editor/Assembler, 
TXTWRT enters text into a pre­
assigned area of memory {a buf­
fer) using upper and lowercase 
characters. With the program 

you can save the buffer content 
\o tape or send it to a printer 
and load a saved buffer from 
tape. You can obtain mu ltiple 
copies of the same text by sav­
ing ii on tape for later loading 
and printing. 

Creating A Buffer 

TWTWRT starts at decimal 
address 17999 (464FH). Twelve 
thousand bytes of memory are 
reserved for text. You can select 
one In-text control code (ex­

plained below), and seven over­
all program operations from the 
options table. 

Modify and expand the pro­
gram to suit your purposes. 
With a few hou rs work you can 
turn it into a full-blown word pro­
cessor. Change the Orig in state· 
ment in line 100 to locate it any 
place in memory. Be careful to 
change the amount of memory 
area reserved for text Input. 

In line 3220 (see Program List­
ing 1) Buff is Equated with $. 

The DEFS function reserves 
12,000 bytes of memory for Buff, 
the string storage area. The 
start ing address of the buffer 
area is 18740 (4934H). Subtract­
ing the origin address from the 
start of the buffer, we discover 
that the main program with sub­
rout ines is 749 bytes long. Add 
12,000 bytes set aside for the buf­
fer and four memory addresses 
for Store. The total area of 
memory occupied by TWTWRT is 
from 17999 to 30748 (781CH). 

The alternative to equating 
Buff with $ , letting the DEFS 
function determine the start ing 
address of the buffer, is to 
equate Buff with a specific ad­
dress. Line 3220 could have 
equated Buff with 18740. If you 
add more code to the program, 
you must change the address. 
With 2000 bytes of free memory, 
add code being carefu l not to 
push the end of the buffer be­
yond 32667 {saving 100 bytes for 
the stack). 

Line 3240 reserves two mem· 
ory addresses for Store. Before 
anything is put into the buffer 
from the keyboard, Store con­
tains the beg inning address of 
the buffer. As each character is 

entered, the address in Store is 
incremented. Store acts as a 
pointer, showing the input rou­
tine in LOOPTX {line 670) where 
keyboard input is to begin in the 
buffer. Input always beg ins at 
the address from which entry 
was last made; you cannot ran· 
domly enter the buffer area. 

Program Flow 

After the program is loaded 
using System, Enter and press 
the Break key. The screen clears 
and displays the options table. 
The program loops at SCAN1 
until you make a selection. Be­
fore entering text either from the 
keyboard or tape you must clear 
the buffer area with Option 6, 
KILL BUFF. You might want to 
see what information the first 
1020 locations contain before 
clearing the buffer. 

Option 7-View first 1020 
bytes of buffer: This opt ion 
jumps to address 18484 (4834H). 
The screen clears at line 2870 
and the first 1020 bytes of the 
buffer move to the screen. If you 
have put nothing into the buffer 
it will contain computer gar­
bage, if you have entered text, 
the lowercase characters will 
not display as such. Use this op­
tion to discover the name of 
Bas ic programs or machine­
code tapes. The LOAD TXT op· 
lion will load anything written to 
tape at the 500-baud rate into 
the buffer area. 

In a block move HL register 
pa i r loads with the source 
memory block, DE loads with 
the destination, and BC with the 
number of bytes to be moved. 
The LOIA in line 2910 counts the 
bytes moved, decreasing BC 

and moving the data. 
After the block move the key­

board scan routine in lines 
1520- 1590 is called. The pro­
gram loops here until any key is 
pressed, return ing program flow 
to the VWTEXT routine at line 
2930. A jump is made to again 
display the options table. 

Option 6-Kill Buff: This is a 
mandatory flow for proper pro­
gram operation; make this op­
tion automatic by changing line 
3260 to: 

ENO START 

The program will begin execu­
tion at memory address 17999 
(464FH) rather than at address 
18029 (466CH) , the options 
table. 

Whether a selected option or 
automatic program flow, regis­
ter A is loaded with null (as op­
posed to decimal zero). HL regis­
ter pair Is loaded with the begin· 
ning of the buffer, and BC is 
loaded with the number of bytes 
to be cleared. LOOPCL loads the 
contents of A into the first mem­
ory address of the buffer. Hl is 
then Increased by one. This ac­
tion repeats until both the Band 
C reg isters contain zero. 

The buffer address then loads 
into Store. The buffer address 
starts at 18740 (4934H) and 
never changes. Store, Equated 
with address 30723 (7803H), also 
never changes. The informat ion 
contained in Store will change 

The Key Box 

Model Ill or I 
Basic Level II 
16K RAM 
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as text is entered. 
The first entry made In the 

buffer (line 340) is the graphic 
code 191 , the buffer terminating 
code. This code Is always at the 
end o1''he butter, lndlca\ing the 
memory address of the last char­
acter entered, plus one. The code 
is written over during Input. 

The TB variable store address 
is loaded in lines 350 and 360 
with the numerical constant 
five. When the right arrow is 
pressed during text Input the 
cursor tabs forward five spaces 
and the buffer loads five spaces. 
Change the tabbed spaces by 
chang ing the number loaded in­
to the A register in line 350. 

From this point the program 
flows back to the options table 
loop, ready to enter text into the 
buffer from the keyboard or 
tape. 

Option 1-Add TXT: A jump is 
made to line 1420, (CHECK1), 
the screen clears and the cursor 
turned on. The IX register pair 
loads with the beginning address 
of the butter and MESSAG (lines 
1630 through 1790, Is called. 
MESSAG loads the screen with 
any information start ing at the 
address specified by the con­
tent of the IX register pair. 
Loading pauses when Enter is 
pressed, and resumes when any 
other key is pressed. The pro­
gram exits this subroutine when 
the null character loads Into the 
A register, or the buffer ter­
minating code 191 loads. 

CHECK1 cont inues at line 
1470 where the buffer address 
loads into the reg ister pair BC. 
The input rout ine uses only two 
registers and one pair during the 
tab operation, A, BC and D. 

The program jumps to LOOP­
TX, address 18078 (469EH). The 
main loop of the input rout ine 
calls the key scanning routine in 
ROM, which waits for a key to be 
pressed before returning. Upon 
returning, the value of the key 
pressed is in the A register. A 
call to CRT displays the keyed 
entry on the screen, or posit ions 
the cursor for a control key (car­
riage return, upward or down­
ward li nefeed). The buffer ac­
cepts all control key entries ex­
cept the right arrow (intercepted 
tn line 750 as the tab key) and 
the shifted @ (intercepted in 
line 710 as code for end ing In· 

put). You can use any key for a 
special function with the follow­
ing format: 

CP (name key designated lor 
special tuncllon) 

JP Z. (label of special tune· 
tlon subroutine) 

If the content of the A register 
is the same as the character or 
character code following CP, 
the Z flag is set. If the A reg ister 
content and the character or 
code following CP are different 
the Z flag Is reset (becomes 
zero). 

The Compare-Jump instruc­
tion is Illustrated with the logic of 
the Basic If . . . Then statement. 

JP Z,NULOC meaning 	11Z ~ 1 Then GOTO 
NULOC ELSE 
If Z = OThen get in· 
structlon below 

Compare-Jump instru c t ions 
control assembly program flow 
just as effectively. 

Line 1000 Is a relative jump in­
struction. A JR jump does not 
tell the program to jump to a 
specific address, but computes 
the number of opcodes between 
its own locat ion and the address 
to which it jumps. In line 980 the 
A register loads with the mem­
ory address of the shift key. If 
the shift key was pressed during 
the call in line 670, the shift key 
address 14464 (3880H) will con ­
tain a one. Line 1000 controls 
the flow of the program after a 
test determining whether the 
shift key was pressed (line 990). 
Illustrating again w i th the 
If ... Then statement: 

JR NZ.TESTO IF Z = 0 Then drop down 6 
opcOdes ELSE 
IF Z = 1 Then gel Inst rue· 
tlon below 

The JP instruction would 
make line 1000 longer by one 
memory address. JR makes a 
program shorter and relo ­
catable. The 46 labels in th is as­
s em b I y program re f er to 
memory addresses within the 
program, TESTO refers to mem­
ory address 18168 {46F8H). JR 
NZ,46F8 results in the opcode 
2006, where 06 is the number of 
opcodes the program must skip 
to gel to address 46F8H. Jp 
NZ,46F8 results in the opcode 
CAF846. 

All jump Instruction between 

lines 700 and 960 could be 
changed to relative jumps; the 
program wou ld be shorter by 
eleven opcodes. The JR instruc­
tion takes sl ightly longer to ex ­
ecute than JP. If the number of 
opcodes the program sk ips {for­
ward or backwards) is greater 
than 129 or 126 respectively, you 
must use the JP instruct ion. 

Line 970 saves the content of 
the A register by a PUSH instruc­
tion. A test determines whether 
the content of the A reg ister 
(now pushed onto the stack) is 
to load into the buffer as a 
lowercase or uppercase charac ­
ter. When th is test determines 
the shi ft key was pressed, the 
original content of A is popped 
from the stack back into A, and 
bit five is reset to zero (upper­
case). A JP is made to TURE in 
line 1060 where the character 
loads into the next buffer ad ­
dress and LOOPTX beg ins 
again. 

If the Shift key was not 
pressed, a relat ive jump is made 
to line 1040 where the content of 
A is popped from the stack and 
bit five Is Set to one (lowercase). 

A test is made In line 710 for 
the sh ifted @ . If this character 
Is found, input is immediately 
terminated and a jump made to 
line 1120. The A register is load­
ed with the graphic code 191 , 
and loaded into the buffer. In 
line 1140, the current buffer ad­
dress in the BC register pair Is 
loaded into Store. The cursor 
turns off and a jump to line 400 
displays the options table. 

The only in-text control code 
in this program is the # symbol , 
used as an end of page marker. 
When the contents of the buffer 
are sent to the printer a Com­
pare-Jump instruct ion inter­
cepts the # symbol. The code to 
move the paper to the top-of­
form goes to the printer, starting 
a new page. 

To print double-width or com­
pressed characters, underlines 
or subscripts, select your in-text 
control code as one, two or three 
characters . Enter them with 
your text. Set up Compare-Jump 
Instructions to pull In-text codes 
out of the printer stream. Use a 
tier test to check for sequential 
multiple character occurrence. 
Subroutines make the second 
(or third) test and send the con· 
trol code recogn ized by your 
printer. 

Option 3-Save TXT: This op· 
t lon saves the buffer contents to 
tape. The program jumps to line 
1940, clears the screen and 
displays a prompt message. The 
A register clears and calls to 
ROM to turn on the cassette and 
write the sync byte. H L loads the 
address of the buffer. The 
WRLOOP sends the buffer con­
tents to tape untll the ter­
minating code 191 Is loaded Into 
A. The program jumps to GO­
BACK, the cassette turns off 
and the options table displays. 

At PAGE, A loads with null to 
zero the line print count at ad­
dress 16425 in ROM. The PAT­
OUT routine uses the line printer 
routine in ROM. Next, A loads 

01C9H KLSC. Clears screen 
0033H CRT. Displays A register 
002BH KBSCAN. Scans keyboard re­

turns if no key pressed 
0049H Scans keyboard; does not re­

turn until key is pressed 
032AH Formats A register and displays 

on screen 
0212H Turns on cassette 
0287H Writes sync byte to tape 
0264H Writes A reg ister to tape 
0296H Finds sync byte on tape 
0235H Loads byte from tape and puts 

in reg ister A 
01F8H Turns off cassette 
37E8H Line Print driver address In 

ROM 
1A19H Entry to Basic. Displays Ready 

prompt 

Table 1. ROM Routines 
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with the Epson MX-80 code for 
top-of-form paging. After the 
call to PATOUT sends this code 
to the printer, program flow 
returns to PAGE which In turn 
returns the program flow to the 
main print routine. 

If A does not contain a car­
riage return or the end-of-page 
marker, a relative jump over 12 
opcodes is made to address 
18472 (4828H) where program 
flow returns to the main print 
routine in line 2480. Every 
character in the buffer is tested 
in the Space subroutine. 

Suppose you wanted to print 
a line of text in double width. Us­
ing a colon at the beginning of 
the line as the in-text control 
code, you could intercept pro­
gram flow, before the left mar· 
gin has been set, with a Com­
pare-Jump test in Space. The 
jump would be made to a rout ine 
labeled DBL, where you would 

load the control code for print­
ing double width Into the A reg­

ister and call PATOUT. If your 
printer does not automatically 
exit the double width mode 
upon receiving a carriage return, 
you would also need a termi­
nating code and a routine to 
send it to the printer. The entire 
concept involves repetitious op­
codes with only the printer 

codes, loaded into A, changing. 
If you have a printer which 

mixes different modes of print 
on the same line, you can in­
crease the program by 70 per­
cent with in-text control code 
tests and printer codes. 

Program Limitations 

This program is ROM -de· 
pendent (see Table 1). Frequent 
calls to address 01C9H in Basic 
ROM efficiently clear the 
screen; the programmer does 
not need to write code. ROM 
routines written and run on dif ­
ferent computers must have the 
same routines in the same ROM 
memory addresses. 

There is no way to know when 
the end of the buffer is reached. 
Set up another register pair (DE 
or HL) to act as a character 
counter: Load it with the number 
of bytes available and decrease 
it as characters are entered or 
load the register pair with zero 
and increase it. In either case, 
provide a prompting message 
stat ing "The End" after a test for 
zero in the low-order byte regis­
ter. (The A register would have to 
be loaded with zero before a CP 
test cou ld be performed.) 

TXTWRT accepts numerical 
values from the keyboard other 
than in the selection of options. 
No numerical va lues are dis­
played from memory addresses 
used to store numbers. To input 
numerical values into the pro­
gram, use a routine converting 
ASCII digits into Binary, and 

store the result in a memory ad­
dress for future use. To display 
numerical values from memory 
addresses, such as the current 
address of the buffer in Store, 
use a rout ine to convert binary 
into ASCII. Expand TXTWRT by 
including both such routines. • 

Program Listing 

;••········································· 

oeoo1 TXTWRT BY LYNllRO BARNE 
s 

88892 HAY, 1981 
00e04 
08095 

•64F 00100 ORG 17999 ;MAY BE CHANGED . SEE 
TEXT 

llC9 00110 KLSC EOU 91C9H ; CLEAR SCREEN ROUTIN 
E IN ROii 

00120 
HlJO 

········* OOHO ' START ' LOADS HEM l\ODRS IN BUFFER WIT 

09159 
II 0 

1•·········································· 
•1111 •• .......... 


Hl69 
•64f 3£9' 00170 START LO A,9H 
4651 213449 00180 LD HL , BUPF 
4654 11£02£ 08190 LD BC , 12990 
4657 77 ee2ee LOOPCL LO (HL) ,A 
4658 23 90219 I NC HL 
46 59 85 00220 DEC B 
465A 20PB H239 JR NZ,LOOPCL 
46SC eo ee2u DEC c 
4650 28P8 98258 JR llZ , LOOPCL 

89260 
09279 '•.................................•.•..•.••. 


........... 

88289 I STORE IS LOADED WIT!l BEGUINING OF BUFF 

NJDRS. Tfl IS 
09298 IS LOADED WIT!l NUMBER 5 , DESIGNATING TA 

B SPACES 

1•••········································ 
Program continues 

Program continued 

465F 213 449 
4662 221478 
466 5 36BP 
4667 3E85 
4669 321678 

............ 


............. 

466C CDC9Bl 
466F 00215948 
4673 CD6247 
4676 CD5547 
TIDN 
467 9 PE3l 
467B CA3P47 
467E FE32 
4680 CAC847 
4683 FEJJ 
4685 Cll!JJO 
4688 FE3 4 
46811 CAF147 
4680 PE35 
468F CA3149 
4692 FE36 
4694 CA4P46 
4697 F£37 
4699 C.t.4548 
469C 1808 
AGAIN 

............. 

TO BUFFER. 

Kl. TO 

IS LOADED 

.............. 

469E CD4980 
NE Ill BASIC 
46111 CD8947 
YS ENTRY 
46A4 FEBO 
46A6 CAOP47 
46A9 PE60 
T '@' 
46118 Cl\1447 
46AE Pees 
E CHARACTER 
4688 CA2347 
46B3 FE09 
.AB 
4685 CA2947 
46B8 FE22 
46Bll CAOll47 
4680 FE28 
468F CA8A47 
46C2 PE29 
46C4 CA0114 7 
46C9 CAOl\47 
46CC FE27 
46CE C/\OA4 7 
46ol fE211 
4603 C/\OA47 
4606 FE21 
4608 CAOA47 
4608 FE24 
4600 CAOA4 7 
46EO FE2B 
46E2 Cf\01147 
46£5 FE3F 
46E7 CAOA47 
46EA PE3C 
46EC CAOA4 7 
46Er PE20 

46fl C/\01147 
46F4 FEJE 
46F6 Cll0114 7 
46P9 FS 
4 6PA 3A8038 
TH SHIFT KEY 
46PD PEOl 
46FF 2006 

LOWERCASE 
4701 Fl 
4702 CBAP 

TO UPPERCASE 
4704 C301\47 
4707 Fl 
4708 CBEF 
SE 
470!\ 02 

BUPF&R 
470B 03 
470C C39E46 
11111 . 
470F 02 
MPS HERE . 
471 0 03 
-UP FOR LINES 
4711 C39E46 
4714 3EBP 
E BUFFER 
4716 02 
CODE 191 
4717 ED43l478 
ND ADl'RS 

99319 I 
90328 LO UL,BUFF 
98338 LD (STORE) ,llL 
89348 LD (HL) ,191 
88350 LO A,S 
99368 LO (TB) ,A 

08370 ;•••········································ 
9B389 I 0 P T I 0 II S T 11 B L E ,.•...............•.••............•.•.•..... 


:••••••••••••••••****•****••················ 

98390 

88409 OPTS CALL KLSC 
eo419 LO IX,Ml 
00429 CALL MESSllG 
99439 SCAN! CALL KBSCAN 1WllIT FOR USER SELEC 

00440 CP 'l' 
09450 JP Z , CHECn 
99460 CP '2' 
90470 
U480 

JP 
CP 

Z , TXTLOD 
'3. 

911490 JP Z,TX'fSVA 
80590 CP • 4' 
08510 JP Z, HARDCP 
09528 CP • 5 ' 
89530 JP Z,BASIC 
99540 CP '6' 
ee5so JP Z , START 
99568 CP '7' 
08570 JP Z,VWTEXT 
90589 JR SCAtU :NO SELECTION, WAIT 

80590 
00600 

00610 THIS SECTIO!l IS FOR ENTERING DATii IN 

89620 ' l ' SELECTED , PROGRAM JUHPS TO 1 CHE'C 

00630 DISPLAY BUFFER CONTENT IF ANY . ' BC ' 

00648 WITH ADDRS OF LAST BUFFER ENTRY . 
88650 :******•···································· 
80 66 8 

08670 LOOPTX CALL 049H ; SNIE AS Itll\EY ROUT! 


806 80 CALL CRT ; THIS ROUTINE DISPLA 

88690 CP BDH : CARRIAGE RETURN 

00708 JP Z,llEXLN 

00710 CP 96 ;ENO INPUT WITH SH!F 


80728 JP Z , OPTS ! 

08730 CP 8 ; BACK ARROU TO DELET 


007 40 JP Z, BKSP 

90758 CP 9 : FORl·/llRD /IRROI/ FOR T 


00760 JP Z. , AOV 

80770 CP 34 :OUO'l:ATlOU t\ARKS 

807 80 JP Z , TURE 

08799 CP '(' 

00800 JP Z, TURE 

00818 CP ')' 

80820 JP Z,TURE 

00840 JP 
 ~ : :URE
00850 CP 
00860 JP Z, TURE 
00870 CP ' .. 
00880 JP Z, TURE: 
00890 CP ' ! I 
00900 JP Z ,'ftJRE: 
00910 CP • s ' 
00920 JP Z , 'l'URE 
00930 CP ' .' 
00940 JP Z, TURE 
00942 CP I ? I 

009 44 JP 'Z , TURE 
00946 CP ' <' 
00948 JP :z , ·ruR£ 

00950 CP 20!1 ;IF SPACE , GOTO TRUE 


00952 JP 'Z , TURE 
00954 CP ' ) . 
00960 JP Z, TURE 
00970 PUSll AF iSAVE ' A ' REGISTER 
00980 LO A, (3880 11 ) ;LOAD ' A' WI 

00990 CP l n'1AS SHIFT KEY HIT 
01000 JR HZ , TESTO : IF PlOT COllT 

01010 POP AF 
01020 RES ; SHIFT- KEY?, CONVERT5 · " 

01030 JP TURE 
01040 TESTO POP AF 
010 50 SET s , 11 ; COllVERTS TO LOWERCI\ 

01060 TURE LO (BC) , A ; LOAD CllAAACTER INTO 

01070 me BC 
01080 JP LOOPTX ; BEGHI INPUT LOOP AG 

01090 NEXLll LO (BC) , A ; UPOU CR , PROGRAM JU 

01100 WC llC ; COUNTERS MAY BE SET 

01110 JP LOOPTX ; OF TEXT IN BUFFER. 
01120 OPTS! LO A, 191 ; ENO INPUT: TERMINAT 

01130 LO (BC) , II ;BY LOADING IT WITH 

01140 LO (STORE) , BC ; STORE NEW E 
Program continues 
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~ 
Publish pr Perish ? 

An exaggerat1an of course' Out your 
chaKe of o sofrware publisher con 
mol<e the diffe rence between success 
'Of 'Ill~«" u1e for your program 

)l\A o subs1d1aiy o f IOM ond a leading 
pubhsher of top quol11y educational 
software •nv11es authors and creaiars of 
supenor software 10 submrt completed 
programs for evoluoiron and 
cons1dero11on for publ1co11on 

We ore rnc eres1ed rn programs for the 
IOM Personal Computer the Apple II® 
Personal Computer and the Tr\)-80™ 
Model Ill and Color Computer rn these 
areas 
• 	 Ous1ness and h1s1oroco1 

s1mulo11ons 
• 	 Adult and children s educo11on 
• 	 Gomes 
• 	 Personal enrichm ent 

Only those subm1ss1ons that m eet our 
exocung standards for qua li ty 
orig1nolity and ployob1lity wi ll be 
published 

If rhe 1deo of adding your superior 
p109rom to our 1op quality product line 
appeals 10 you and you·d like w d iscuss 
the possibilit ies. concocc us for details, 
11e9,,.,.,..., "odemorl<s ol 
"pple 11® " PPie Compute" Ir>< 
l~·801M Tandy Corporo1o0n 

Eililtll® 
Sci•nc• 11.~.a1Ch Anociat•s. Inc. 
Softwo•• P1oducu O.po11~1 
155 Holth 't{ock•• Driv• 
Chicago. Illinois 60606 ,,., 293 

CANADIANS 

NOW IN STOCK 

ACORN SOFTWARE 

BIG FIVE 


INSTANT SOFTWARE 

CREATIVE COMPUTING 


ADVENTURE 

INTERNATIONAL 


APPARAT INC. 

EPSON PRINTERS 


MANY MORE 

MOD I • MOD Ill • COLOR 

Excellent 5 '1." Diskettes 

S. Den . or D . Den . 

Fully Guaranteed 


Lower Case Mod - Mod I 

One IC $29.95 


IBM Selectric Printer 

Conversion Kit $825.00 


VISA 

Phone or Write for Info . 
(403) 423-3919 

CMD MICRO 

PO Box 1212 


Edmonton , Alberta 

T5J 2M4 
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Program continued 
FROM TAPE • • 

47Cl D02lE048 82158 LD lX,117
47lB 3E8F 81158 LO A,8Ptt 1TURN OFF CURSOR 47C7 CP6247 82168 CALL MES SM
471D C02AB3 81168 CALL 832116 47CA CD5547 02178 CALL KB SCAN4720 C36C46 8ll78 .JP OPTS 47CD AP 82180 XOR A81188 47CB CD1282 02190 C...LL 02l2H81198 B...CKSPACE CURSOR ROU 4701 CD9 602 02280 CALL 8296HTINE 4704 213449 02210 LO HL , BUFF 81288 I 47D7 7 7 02228 LO (HL) , ...472 3 BB 01210 BKSP DEC BC 4708 8688 02238 RCLOOP LO B, 84724 3E28 01228 LO A,20H 470... CD3502 82240 CA.LL 8235H4726 C39E46 81238 JP LOOPTX 4700 77 82250 LO ( HL) , II

01248 47DE FEBF 02260 CP 191 : END L0,0.0 IP 'A' CON
81258 T...B CURSOR PORWARC ROUTl TAINS 191NE 47E0 C...E847 82270 JP ? ,DONE
91260 I 47E 3 23 82280 INC HL4729 3111678 81278 ADV LO 11, (TB) 47E4 19F2 82290 DJNZ RDLOOP472C 57 81288 LO D,... : 'C' REGISTER USEC A 47£6 lBF8 82308 JR RDLOOPS COUNTER 47E8 221478 92318 CONE LO (STORE) , HL 472D 3E28 81298 FORWAR LO A ,29H 47EB CDP80l 82329 CALt, 0lP8H472P CD89 47 enee CA.LL CRT 47EE Cl 6C46 82338 JP OPTS473 2 82 81318 LO (BC) ,A 823404733 B3 en20 INC BC 823584734 15 81338 DEC D ........ ,. ... ;••········································· 


4735 3E98 81348 LO A,0 

4737 BA 81358 CP D 
 82360 SEND BUFFER CONTENT TO LINE PRINTER . 

00H ( CR)4738 CA9U6 81360 JP Z, LOOPTX 
02378 CAUSES L INEFEED. 'I' SIGNAI.S END OF4738 3E28 91378 Wl A , 20H 

4730 l8EE 01389 JR PORWAR PAGE. 
82380 ' TO CHANGE LEfT-M...RGIN SETTING, LOAD 

'B' IN LINE
81390 
01488 CHECK CONTENTS OP BUFFER 02390 2678 WITH DESIRED NUMBER FOR SPACES 

OF MARGIN.01410 

473F CDC98l 01420 CHECU CALL KI.SC 

4742 3E8E 81430 LO A,8EH ;TURN ON CURSOR 
 47Fl CDC90l 02418 HARCCP CALL KLSC4744 CD2A83 81448 CALL 8l2AH 47F4 00219949 02420 LO IX,PRNTl4747 D02l3449 814 50 LO lX ,BUFF :LOAD BUFF ADDRS INT 47 F8 CC6247 82430 CA.LL KESSllG0 IX AND 47FB CDS547 82'49 CALL KBSC...N
4 74B CD6247 91468 CA.LL KESS...G :CALL MESS...GE D!SPLA 47FE 213449 02458 PRINT LO HL,BUFF
Y ROUT INE 4881 7E 02460 PR !NT2 LO A,(HLI
474£ £0481478 814 70 LO BC, (STORE) :ADOR OF LST 4 802 CD2248 0247B CALL SPACE8UP ENTRY 4805 CD0C48 92480 CALL PRTOUT4752 C39E 46 0148& JP LOOPTX 4 808 23 82498 INC HL

01498 4889 C38l48 8250& JP PRINT281See ' KBSCAN:•••••••• SUBROUTINE 488C 09 825U PRTOUT EXX81510 4890 2lE837 82528 LO HL,37E8H4755 05 91528 KBSC...N PUSH OE 4810 56 82 53 1 PRTLP8 LO D, (HL)4756 FOES 01530 PUSH IY 4811 CB7A 02548 BIT 7 ,04758 CD2B00 01540 AGN CALL 02BH 4813 C2l 948 82558 JP NZ,PRTLPB17SB B7 81559 OR ... 4 816 PEBF 02568 CP 191475C 28FA 9156& JR Z,ACN 4818 CAlE48 82 57 8 JP Z,OPTJ47SE FDEl 91578 POP lY 481B 77 8258B LO (HL) ....4768 Dl 81588 POP DE 
4761 C9 91590 RET 481 C 09 02598 EXX 

481D C9 02681 RET01680 481 E 09 02618 OPTJ EXX81619 ;••••••• OUTPUT MESSAGE PROM MEMORY ******• 481F C36C 46 82628 JP OPTS 

4 822 FE23 82630 SPACE CP 'I' 1END OP P...GE MARKER?
01628 


4762 007E80 01638 KESSAG LO A, I IX) 
 4824 C/\38 48 82640 JP Z,P/\GE 476S FEU 01648 CP e 4 827 PE00 02659 CP 9DH : SET LEPT MARGIN MAR4767 CA88 47 01650 JP Z , RETN KER? 
47 61\ FEBF 01660 CP 191 4829 298C 82668 JR NZ ,ADD476C CA8847 01670 JP Z,RETN 482B 060 5 82678 LO 9, 5 :LOAD 'B' SPACES FOR 

MARGIN476F FS 01680 PUSH AF 
4778 3114838 01690 LD A, (3848H) : WAS ENTER K 4820 CD8C48 02680 C"LL PRTOUTEY PRESSED? 4838 3E28 82699 MARG LO ... ,2ilH :LOAD 'A' WITll BLANK4773 PE0l 01781 CP l 

477> Cl\7C 47 01710 JP Z , PAUS :YES, GOTO PAUS • WA 
 4832 CDBC48 02708 CALL PRTOUTIT KEY ENTRY 4835 1BP9 02710 OJNZ MARG4778 Fl 01728 POP " F 4837 C9 02720 ADD RET4779 C38847 91730 JP CONT 

477C C05547 81748 P...US CALL KBSCAN 


4838 3E38 02738 PAGE LO ... ,30H 1LO...D '"' TO ZERO LI 
NE COUNT477F Pl 01750 POP AF 483A 3229 0 02740 LO (16425) ,A :ADDRS IN TR4788 CD89 47 81760 CONT CA.LL CRT s-ea

4783 DD23 81770 !NC IX 

4785 C362 47 817 80 JP KES SAG 


4830 3E8C 02758 LO A,140 ;SEND FOR/I-FEED CODE 
TO PRINTER

4788 C9 81798 RETll RET 483P C00C48 02768 CALL PRTOUT91880 484 2 23 82762 INC HL01810 4843 7E 02764 LO A,(HL) ;GET NEXT CHARAC BEF 
ORE RETURNING

el820 4844 C9 02770 RET ;RETURN TO PRINTING4789 D5 01830 CRT PUSH DE 02780 I478A FOES 01848 PUSH IY 0279e ;***'**•**'*'fll*'*lll*****'***•••••••A•a*111t1******••111478C C03380 01850 C...LL 08J3H 
478F FDEl 81860 POP IY 82898 THIS CODE BLOCX MOVES Tl\E FIRST 10804791 Dl 81879 POP DE BYTES OF
4792 C9 91880 RET 02819 I THE BUFPER TO THE SCREEN . BECAUSE I91890 T JS ... BLOCK..................... .,, ..........................
u9ee ' 02828 MOVE, LOWERCASE CHARACTERS ARE NOT R 

ECOGNIZMILE • 
....... ....... 


0l9JS : OPTION TABLE BRANCH ROUTINES 82830 AFTER BUFFER IS 'KILLED', THE POSIT! ....... ,., .. .. ... t ill•it••······································
01929 ON ZERO ON 
82848 THE SCREEN SHOULD BE THE GRAPHIC CHA 

01939 ' AACTER 191,J .......
4793 COC91l 01940 TXTSV... C...LL KLSC s ...vE TEXT il2850 I POLLOWED BY '@'.TO 'TAPE •••• 92869 , ••••••••••••••••••••••••••••• • • • ••••••••••• 
4796 00210248 01950 LO IX,M6 ............... 

47911 CD6217 81968 CA.LL MESS...G 4845 CDC901 82878 VWTEXT CALL KI.SC4790 CDS547 91970 CA.LL KBSC...N 4848 213449 82880 LO HL,BUFF47118 AP 01980 XOR ... 4848 11H3C 82890 LO DE, JCHH

47111 CD1282 01998 C...LL 82126 
 484E 81PC93 02909 LO BC , 1120 

47114 CD8782 CALL
e2e80 0287H 4851 EOB8 82918 LDIR 

47A7 213449 02018 LO HL,BUFF 
 4 853 CDS S4 7 02928 CALL KBSC...N 
47.V. 7£ 02020 LD ... , (HL) 4856 C36C46 02938 JP OPTS

47AB 8608 02838 WRLOOP LD B, 8 
 82948 

47AO 7E 82848 LO 11, (HL) 
 02958 •LIST OPP 
47 ...E CD6482 02858 CALL 0264H 83198 *LIST ON

4791 FEBP 82860 CP 191 ;GRl.PIC CODE ENOS WR 
 03298 I!TE 4931 C319l ... 03218 B"51C JP 01 ...190 1RETURN TO BASIC 'RE47B3 28e5 82879 JR Z,GOB...CK ADY' 
47B5 23 02889 INC HL 4934 83228 BUFF EOU s
4786 lBF3 02998 DJNZ WllLOOP 2EEB 83231 OEPS 12810
4788 l8Fl 02188 JR WRLOOP 7814 83248 STORE EQU s479... CDF811 02110 GOBACK CA.LL 01P8H 7816 83259 TB EQU $+2 
4790 C36C46 92120 JP OPTS 466C 83268 END OPTS 1START PROG ...T OPTIO

82138 NS TABLE 

47C8 CDC9Dl 02148 TXTLOD CALL KLSC LOAD BUFFER 
 eeeee TOT"L ERRORS 
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SIMPUT is a flexible random access 
program for TRS 80 Model 1· that lets 
you manage extremely complex data 
with great simplicity. It allows you to 
create records from one byte to more 
than 85,000 bytes long, with as many 
subrecords as you need, and it can be 
used with Microsoft's Basic Compiler. 

"TRS IOMOOEL I. TRSOOS TMS. TANOV CORP· 08LOOS TU. PERCOM 
DATA CO . NEWOOS•. NEWOOS IO. NEWDOS 80 V 2 TM"S. APPARA T. 
INC . OOU8LE ·ZAP/II TM, SOf'TWARE. £TC 

101 UJEJ FOA 
A DEAD 
MICROCOMPUTER 
no.2 

SIMPUT has been tested to be 
compatible with TRSOos· (can be 
compiled), DBLDOs· (also can be 
compiled), NEWDOS+, NEWDOS so•, 
NEWDOS 80 v.2·. and NEWDOS 80, 
with Double-Zap/II• 

Av•ll•bl• on Diak [lllill!!ll!llf, I. I 
$29.95 1...=-1 . . 

(209) 382·e832 --- ~~~ 

Hikari Group 3032 Fourth Avenue West 
Seattle, Washington 98119 

Electronic Engineers 
Electronic Hobbyists 
Electronic Students 

Ham Operators 

rueo· • 
MODEL I 

LEVEL II 

2DISK 

A General DC·AC (steady state) 
Analysis of Any Circuit 

Will Analyze and Compute: 
• Nodr. Branr h. f.lrmrnt. \ 'o ltal(r• 
• Nodr . BranC' h . Elf"mt"n1. Currr n t!'t 
• Rranf' h Powrr C> i,!oii p iltu>n 

• M<&~n i lm1f' .rnrt ph;• .. ,. \'ot lu t>o.; .uu1 i-i 1mplr 1t· 
lr.-qurnc·y rt>"'Jln n ~..- "': i th li(raplHr <ll ... pl.1 v 

• Modify .ttty dr111c-11C 11\ nrn1il 1or dr.., tl •''t 
rc~ull ~ 

Aftet'OUf 

BIG SUCCESS 
with these P'ogram!i. 

we can now sell 11 
for oniy 
$79.!l!i 

FOR BOTH PROGRAMS 
L• m•le<l otle r- ordcr now 

VISA OR MASTERCHARGE ACCEPTED 

111 t>r1tr r \\ r 11 t' 

G a L Software Enterp. "" 39 

2304 N. ht. Street 
Uplancl. CA 91788 

TRS-80 TM is a trademark of !he Tandy Corp. E.C.A.P IS a 
trademark of lnlernational Business Machines, Inc . 

TM 
PONY EXPRESS: software for an electronic mail network 

Hook up your office and home micro-computers ... Connect your branch offices . .. Create a micro­
computer network with friends, clients or associates . .. All you need is your present telephone and 

TM 
The Pony Express ~ 

The Pony Express lets two micro-computers exchange any information you choose - letter, a con­
tract, graphics, VisiCak* models. even other programs - over regular telephone lines. It is custom­
fit, fully compatible with your software . \\'ith the unique on-line manual and guided walkthru features, 
a computer novice can master Pony the first time he uses it. Pony's security system, and time and 
money saving features make it ideal for husiness applications. Home users will find it equally practical. 
The Pony Express is a package that is: 
• desi11ned by management consultants. and field­

tested in business and professional applications 
• easy to use, requirine onl y plain English . About the 

most complicated computerese is the term " file." 
• easy to learn , displa yine WALKTllH comments and 

reminders while you run it. 
• superbly documented, with a computerized manual 

thal puls you a touch-of·a·huuon away from all you 
need lo know. 

• economical of your timP; unattendt'd it bandit's a 
diskful of data throul"(h its INBASKET and O UT · 
BASKET features. 

• secure and discretP . it lets an operator run the system 
"blind", nt'Vt'r laying 1>yes on sensitive information . 

• reliable, it automatically corrects transmission errors 
lo ensure that what you send is what 11ets there . 

• mindful of your phone bills, the TOLL-SA VER and 
S UPER TOLL-SA VER features cut transmission lime 
up to 703. 

PONY EXPRESS™: "thoughtful software"™ from the Philadelphia Consulting Group, Inc . .-:is• 

Availabl~ for Radio Shack • 32 K Modt'I III 
with 2 disks . Most features work vdlh l 
disk . Modem and RS232 communications 
interface required . INQUIRE ABOUT FU­
TURE AVAILABILITY FOR OTHER 
COMPUTERS. Dealer and O~:M inquiries 
invited. 

,,s.e List ol Adveftl•en on~ 418 

Software for :! ·membu net1A•ork: $140 
Each additional member : 40 
Manual only (fully credited to1A•ard 

purchase) 15 

• Radio Shack and TR SOOS an trademarks 
of Tandy Corporation. DOSPLUS is a 
trademark of Micro Systems Software, Inc . 
VisiCak is a trademark of Personal Soft­
ware. [nc . 

Visa and Mut"r Card orders : 
Call 1-800-227·1617, EXTENSION 203. 

In California Call l ·800·772-3545 . 
Specify TRSDOS• or DOSPLUS•, PA 
residents add 6 % sales tax . Inquiries and 
other orders (payment enclosed) : The 
Philadelphia Consulting Group. Dept . 
PE-14. P. 0 . Box 102. Wynnewood, PA 
19096. 
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f0CALENDAR 
Coming Attractions 

So you 've made a New Year's resolu· 
lion to control your fits of hair-pulling 
when you encounter a frustrating CLOAD. 
You're ready to dish out the dough and up­
grade your system. Then the buyer's guide 
to disk drives in January's 80 Micro 
is for you. 80 Micro is also kicking off 
the new year with stories on Videotext­
what it is and where it is; Telidon-
have the Canadians got the drop on Uncle 
Sam in the home information revolution ; 

peka, KS. Course on structured re­
quirements definition, Toronto , 
Canada. 

18- 22 Ken Orr and Associates Inc., To­
peka, KS. Course on structured 
systems design and structured re­
quirements definition, Houston , 
TX. 

19-22 Ken Orr and Associates Inc., To-
peka, KS. Course on structured re­
quirements definition, Kansas Ci· 
ty, MO. 

program design, Cleveland, OH. 

26-29 Ken Orr and Associates Inc., To­
peka, KS. Course on structured 
system design, Chicago, IL. 

27 Ken Orr and Associates Inc., To­
peka, KS. Course on management 
overview of data structured sys­
tems design, Tulsa, OK. 

28-29 Construction Industry Press, Silver 
Spring, MD. Conference on com­
puters In construction, San Diego, 
CA. 

and a special business section for readers 25 
that finished the November 80 Micro 
hungry for more. 

Ken Orr and Associates Inc., To- 29 

peka, KS. Course on management 
overview of data structured sys-

Ken Orr and Associates Inc., To­
peka, KS. Course on management 
overview of data structured sys­
tems design, Omaha, NB. tems design, Tulsa, OK. 

25-29 Ken Orr and Associates Inc., To-
January peka, KS. Course on structured 
12-15 Ken Orr and Associates Inc., To- systems design and structured 

...... .,,. 
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February 
26-28 Adventure International , Long­

wood, FL. Computer Expo '82 
trade show, Orlando, FL. 

March 
1-2 Michigan Assoc iat ion for Compu t­

er Users in Learn ing, Wayne, Ml. 
Sixth annual convention featuring 
sessions on facets of education 
uses for computers, Western 
Michigan University, Kalamazoo, 
Ml. 

3-7 Catalyst , Jersey City State Col­
lege, Jersey City, NJ. Mlcrocom· 
puter Week '82, "an international 
event of significance to educa­
tors," Jersey City State College, 
Jersey City , NJ. 

7-9 American Management Associa· 
lions, New York, NY. Course on pa­
perwork management, Hartford, 
CT . 



Wayne Green Books 


· TRS-00 Is a lrademark of 
Radio Shack Division of Tandy Corp. 

Annotated BASIC-A New Technique for Neophytes. 
BASIC programming was supposed to be simple- a beginner's programming 

language which was so near to English that it could be easily understood . But , in re· 
cent years, BASIC has become much more powerful and therefore much more dif· 
ficult to read and understand. BASIC simply isn't basic anymore. 

Annotated BASIC explains the complexities of modern BASIC. It includes com­
plete TRS-so· Level II BASIC programs that you can use. Each program is annotated 
to explain in step-by-step fashion the workings of the program. Programs are 
flowcharted to assist you in following the operational sequence. And-each chapter 
includes a description of the new concepts which have been introduced. 

Annotated BASIC deals with the hows and whys of TRS-80 BASIC programming. 
How is a program put together? Why is it written that way? By observing the pro· 
grams and following the annotation, you can develop new techniques to use in your 
own programs-or modify commercial programs for your specific use. 
Annotated BASIC Volume 1 contains Projecting Pro fits. Surveyor. Th ings to Do. Tax Sheller. Introduction to 
Digital Logic. Camelot , The Soundex Code, Deduction, Op Amp, Contractor Cost Estimating. (available 
November) BK733-4 $10.95 ISBN l).88006-026-X 

Annotated BASIC Volume 2 contains Rough Lumber List , Trip Mileage. Flight Plan. OSCAR Data. SWR/Anlenna 
Design. Supermaze. Petals Around the Rose. Numer ic Analysis, Demons. A1r Raid. Geography Test . Plumbing 
System Design. (avai lable February) BK7385 $10.95 ISBN ().88()()6-0J7.9 

Order Both Volumes and Save! BK738402 $18.95 
Kiiobaud Klassroom-
A practical course in digital electronics 
by George Young and Peter Stark 
Learning electronics theory without practice isn 't easy. And it 's no fun to build an 
electronics project that you can't use. Kilobaud Klassroom, the popular series first 
published in Kilobaud Microcomputing , combines theory with practice. This is a practi· 
cal course in digital electronics. It starts out with very simple electronics projects, and 
by the end of the course, you'll construct your own working microcomputer! 
Authors Young and Stark are experienced teachers, and their approach is simple 
and direct. Whether you're learn ing at home or in the classroom, this book pro­
vides you with a solid background in electronics-and you ' ll own a computer that 
you bui lt yourself! 
Kilobaud Klassroom conlains Gell ing the Ba ll Roll ing, Gates and Fllp·Flops Expla ined, J.K. Flip-Flops and 
Clocked Logic . PC Boards and Power Supplies. Hardware Logical Functions, Voltage. Current and Power Sup· 
plies, Transistors. Diodes and OP Amps, Pu lses and More Pulses. Counters and Reg isters. Bus Traffic Con· 
trol. ROM and RAM Memories, 1/0 Circuitry. Parallel and Serial 1/0 Ports. Computer 110 Ill. Computer 110 IV, 
Computer 1/0 V. Processor Connections. Finally ... The Kilobaud Krescendo. Eproms and Troubleshooting, 
Expansions and Programming. Machine-Language Programming, Assembly-Language Programming, Con­
necting to the Outside World . 

isBNo-88006-021-1 (available December) BK7386 $14.95 

The New Weather Satellite Handbook 
By Dr. Ralph E. Taggart WBBDQT 
Here is the completely updated and revised edition of the best-sell ing Weather 
Satellite Handbook-containing all the information on the most sophisticated 
spacecraft now in orbit. Dr. Taggart has written this book to serve both the ex­
perienced amateur satellite enthusiast and the newcomer. The book is an introduc­
tion to satellite watching that tells you how to construct a complete and highly effec­
ti ve ground station. Not just ideas, but solid hardware designs and all the instruc­
tions necessary to operate the equipment are included. An entire chapter is devoted 
to microcomputers and the Weather Satell ite Stat ion. And for the thousands of ex· 
perimenters who are operat ing stations, The New Weather Satellite Handbook 
details all the procedures necessary to fol low the current spacecraft. 
Weather Satellite contains Operational Satellite Systems. Antenna Systems. Weather Satellite Receivers. A 
CatMde Ray Tube (CRT) Monitor lor Satellite Pictu re Display, A Direct·Printing Facsimile System for Weather 
Satellite Display. How 10 Find lhe Satellite. Test Equipment. M icrocomputers and the Weather Satell ite Station , 

Stal lon Operations. ISBN0-88006-015-8 available now! BK7383 $8.95 

FOR TOLL-FREE ORDERING CALL 1-800-258-5473 

WAYNE GREEN BOOKS•PETERBOROUGH NH 03458 


u se the order card or Itemize your order on a separate piece o f paper and mall to Wayne Green Book Att : Sales • Peterborough NH 03458. 

Be sure to include check or detailed credi t card information. (Visa, Master Charge or American Express accepted.) 

No C.O.D. orders accepted. All orders add $1 .50 handling. Please allow 4-Q weeks after publication for del ivery. Questions regarding your order? 

Please write to Customer Service at the above address. 
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TECHNIQUE 

(~) 
LOAD80 

Tips for those who aren't. 

Get Organized 


Stuart L. Lesley 
8()5 S 'H' St., Apt. 7 
Lake Worth, FL 33460 

My dining room table has 
disappeared under a pile 

of computer printouts, disks, 
reference materials and other 
items needed for programming 
my TRS-80 Model I. At the office 
the computer room (designated 
as such In name only) is in a 
similar state of disorganiza­
tion. 

As a subscriber to 80 Micro­
computing for the past nine 
months I have found fascinating 
articles that were extremely 
Interesting and valuable to 
me. Yet I found that I 
could apply only a small per­
centage of any article to my 
own personal or business pro· 
jects. There is a very definite 
reason for this . I am not or· 

ganlzed. I was hoping the com· 
puter would help me to become 
more organized only to dis· 
cover that it added to my dil­
emma. I will work on one pro· 
gram for awhile, leave it for 
another project, and come back 
only to find that I can't even 
remember which disk it was 
on or what name I had assigned 
to it. 

Therefore, I wish to pass 
along some of the things that I 
have tried that may help others, 
along with raising some Inspira­
tion among readers to write 
some articles on what you have 
found helped get you organized. 

Subroutine Library 

There is one technique that I 
use with a large amount of sue· 
cess. As I create a program for 
a specific use, I usually find 
that the subroutines I create for 
repeated tasks have a fairly 
broad application. These sub· 
routines range In size from one 
llne to 20-30 lines, and they not 
only save memory but also save 
time In the creation or writing of 
the program. 

I have started to create what I 
call a subroutine library. I write 

398 • 8() Microcomputing, December 1981 

Program Listing 

l CLEAR(l8888) :DEPIHTR,S,Y,1,x,z,T,N,O:CLS:Plllll'Kl!.l\$(l3l"TWO - w 
AY ~VA":PRINT:PRIHT"UPDATE 81/24/ ll":PRIHT"THIS PROGRAM WILL 
USE UNEQUAL":PRIHT"SCORES PER CELL":FORX•lTOl898:NEXT:GOSUBl9:GO 
SUB25:CLS:NC• CR:FORX•lTOCR:Tl • Tl+N(X) :NEXT:T•Tl 
2 GOSUB3:GOSUBll:GOSUB24 
3 CLS:PRIHT@384,"NOW COMPUTING COLUMN AND ROW 'N' VALUES ":FORX• l 
TOC:PORI•XTONCSTEPC:S (X) •S (X) +N(I): NEXTI ,X :Y•l: PORJ<-lTOR: FORI•YT 
O(Y+(C-1)) :R(X) •R( X) +N(I): NEXT I: Y•Y+C: NEXTX :CLS: PRINT@384, "NOW C 
ALCULATING CELL MEANS":FORX •lTOCR:FORI • lTON(X) 
4 L•L+ (A(X, I)) :NEXT!: L•L/N(X) :M(X ) • L: L•8 :NEXTX:CLS: PRINT@384, "NO 
W CALCULATING HARMONIC HEAN":FORX•lTOCR:H•H+( l/N(X)):NEXTX:H•CR/ 
H:CLS:PRINT@384,"NOW CALCULATING THE GRAND MEAN"1G•81FORX•lTOCR: 
G•G+H(X):NEXTX:CLS 
5 PRINT@384, "NOW CALCULATING THE USABLE GRAND HEAN":G•(( Gl2l/CR) 
:CLS:PRINT@384,"NOW CALCULATING CELL SCORE SQUARRS":FORX•lTOCR:F 
ORI•lTON(X):B(X,l)•(A(X,I)[2):NEXTI:NEXTX:CL51PRIHT@384,"NOW CAL 
CULATING SQUARES WITHIN CELLS":FORX•lTOCR 
6 FORI•lTON(X):Kl•Kl+(A(X , t)[2):NBXTI:NEXTX:PORX•lTONC:PORI•lTON 
(X)1K2•K2+A(X,I):NEXTI:K2 • X212:K2•K2/N(X):K3 •K3+K2:Kl•l:NEXTX:E3 
•Kl-K3 : CLS:PRIHT@384,"NOW CALCULATING SQUARE OP ROWS":L6•8:L1 • 8: 
FORX•lTOCRSTEPC:FORI•XTOX+(C-l):L6•L6+M(I):NEXTI 
1 L1•L1+L6ll:L6•8:NEXTX:L7•L7/C:CLS:PRIHT@384, "NOW CALCULATING C 
OLOMNS SQUARED" : L6•8:L8•8:FORX•lTOC:FORI•XTOCRSTEPC:L6•L6+H(I):N 
EXTt:L8•L8+L612:L6•8:NEXTX:L8•L8/R:CLS:PRINT@384,"NOW CALCULATIN 
G SQUARES OP ROW*COL HEANS":L9•1:FORX•lTOCR 
8 L9•L9+(M(X)l2):NEXTX:CLS :PRINT@384,"NOW CALCULATING SSR":E2•(L 
7-G)•H:CLS:PRINT@384,"NOW CALCULATING SSC"1El•(L8-G)*H:CLS:PRINT
@384,"NOW CALCULATING SSR*C":E5•((L9+G)-(L7+LB)) *H :CLS :PRINT@384 
,"NOW CALCULATING SST":E4•(El+E2+E3+E5):CLS 
9 PRINT@384,"DEGREES OF PREEDOM NOWlll":OC•C-l:DR•R-l:DX•((R-1)*
(C-1)) 1PORX•lTOCR:DW•DW+(N(X)-l)1NEXT1DT•OC+DR+DX+DW:CLS:PRINT@3 
84,"NOW I'M DOING MS":Ql•El/DC:Q2•E2/DR:Q3•E5/DX:Q4•E3/DW:CLS:PR
INT@384,"NOW i'H ON CALCULATED 'P'.":PC• Ol/04
11 PR•Q2/Q4:PX•Q3/Q4:CLS:RETURN 
11 PRINT" DATA TABLE":PRINT"SOURCE"rTAB(l2)"DP 
"1TAB( 24) •ss• rTAB(36) "HS" 1Tl\B( 48) "CAL . F" I PRINT"COL" 1TA8(12) DC1T 
AB( 24) El1TAB(36) Ql1 TAB( 48) PC 1PRINT"ROW" 7TAB(l2) DR7TAB(24) E21TA8( 
36)Q2rTAB(48)FR 
12 PRINT"C X R"1TAB(l2)DX1TAB(24)E51TAB(36)Q37TAB(48)FX:PRINT "W 
I C"1TA8(12)DW1TllB(24)£3:TAB(36)Q4:PRINT"TOTAL"1 TAB(l2)DT1TAB(24 
)E4:PRINT:PRINT"FOR DF TO F TABLE USE:*:PRINT"COL •"10C1"/"1DW: 
PRINT"ROW • "1DR1"/"1DW:PRIHT"CXR • "1 DX1"/ "1 DW 
13 RETURN 
14 A$•"":LPRINTSTRING$(3,CBR$(138)):INPUT"ENTER THE TABLE NME"1 
QR$:LPRINTTA8(28)"DATA TABLE "1CHR$(123)7" "1QR$;" "1CHR$(125)1 
CHR$(138) :GOSUB3l: LPRINT "SOURCE" 1TAB(l2) "DP" 1TllB( 24) "SS" 1TAB(36) 
"MS"1TAB(48) "CAL. F" :GOSUB32 
15 LPRINT"COL"7TAB(l2)DC1TAB(24)El7TAB(36)Ql1TAB(48)FC:GOSUB32:L
PRIHT"ROW"7TAB(l2)DR;TAB(24)E27TAB(36)Q2 ; TAB(48)PR:GOSUB32:LPRIN 
T"C X R"1TllB(l2)DX1TAB(24)E51TAB(36)Q31TAB( 48 )PX:GOSUB32:LPRINT" 
wI C";TAB(l2)DW:TAB(24)E3;TA8(36)Q4 :GOSU933 
16 LPRINT"TOTAL"1TA!l(l2)DT1TA8(24)E4:GOSUB33:LPRINT:LPRINT "FOR D 

Program contmues 
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each subrout ine I create that 
might have further applications 
on a three by five-inch card . On 
one side is the actual sub· 
routine and any variable assign­
ments. My library Is small at this 
t ime but I know it wlll grow. My 
hope is to eventually bring as 
much of the program creation 
process as I can into a Cook· 
book mode. 

As an example, I have the 
follow ing subroutines In my 
library: 

•Press any key to continue­
th is subroutine also includes 
the screen format information 
so I know where the prompts wi ll 
appear. 

•Press any key to continue/ 
CLS-th ls prints a flash ing 
asterisk when the screen is 
about to be cleared, as in 
Tandy's Model disk instruction 
course. 

I can smell the smoke of spin· 
nlng wheels now as you start 
thinking about putt ing the sub· 
routine library Into the computer 
Itself. Why not? Simply ensure 
that the program line numbers 
assigned to the subroutine are 
high enough not to overwrite 
your main program and remem­
ber to save your subroutine us­
ing the ,A (save ASCII) option. 
When you wish to append your 
subroutine to your main pro· 
gram use the Merge command 
(subroutine on disk, main pro­
gram in RAM). I have used th is 
method with very satisfactory 
resu lts. However, I believe the 
three by five-inch cards are the 
most eff icient way to store the 
subroutines for program crea· 
lion. 

Program Boarding 

A second techn ique I have 
started experiment ing with I 
borrowed from television pro­
gram creat ion . Th is is a collec· 
t ion of techniques used for 
creat ing many of the shows 
seen on TV. One of the most Im· 
portant early steps in creating a 
te lev is ion program is story 
boarding. Each individual scene 
is put on a three by five-Inch 
card and then laid out in se­
quence to see how it flows. 
By using these cards you can 
rearrange at will and complete­
ly turn around the flow of the 
story (program) without having 

to rewrite anythi ng at all. 
I have begu n using this 

technique for organizing my 
screen formats. Now it is true 
that you cannot fit an ent ire 
screen format onto a three by 
five-inch card but you can pu t 
the general idea on the card . 
Once you have 'story boarded' 
your program you can then take 
those handy cards and create 
the screen format on the proper 
formatt ing sheets (availab le 
from Rad io Shack only for the 
Model I). Upon complet ion com­
bine that Information wi th your 
flowchart of the com putations 
Involved and your program is 
now ready to be coded into 
Basic. I am limited to working in 
self-taught Basic so I am uncer­
tain how well this w ill work with 
other programming languages. 
Considering that there is no ac­
tual coding done until the very 
last step there should be Iii· 
tie difficu lty in adapting these 
methods to other languages. 

As I mentioned before there 
is no screen formatt ing sheet 
available from Tandy for the 23 
by 80 format. In the meantime, I 
have created a screen format· 

Prog ram continued 

P TO f TABLE USE: " :LPRlNT"COL • " 10C ;"/ " 1DW:LPRlNT" ROW • " 1DR1 "/ 
" 1DW:LPRlNT"CXR • "1DX: "/ "1 DW 
17 PRINT:PRINT"ENTER l TO GET HARD COPY OF SCORES " :lNPUTAS : IFAS • 
"l "THEN23ELSE18 
18 INPUT"ENTER TC END " ;A$:END 
19 DlMB (SB , 58 ) ,A [58,5 8) ,T(58) ,M(50) , N[5 8) , C(59 ) :CLS : PR1NT@384,"E 
llTER THE NUMBER OF COLUMNS AND ROWS (C , R) " :INPUTC , R: CR• C*R:CLS:C 
LS:FORX•lTOCR:NN• l:CLS:PRlNT@384 ," ENTER SCORES FOR CELL "1 X;;PRl 
NT " l END WITH ' @ ' SYMBOL ) " 
20 I NPUTAS:IFAS • " @"THEN21ELSEA(X , NN) • VAL( A$):AS• "" ;NN•NN+l:GOT02 
e 
21 AS • "" :N (X) • NN-l:NEXTX:FORX• lTOCR : S• S+N(X) ; NEXT:RETIJRN 
22 CLS:PR1NTCHRS ( 23 ) "YOU HAVE HADE " ;PRlNT:PRINT "AN ENTRY ERROR 
I " : PRINT : PRINT"ENTER AGAIN PLEASE " ; FORX • lT02 899: NE XT:GO'l'Ol 
23 PORX • lTOCR : FORZ • lTON(X) :LPRINT"CELL t" :X : "SCORE t" 1Z 1" • "1 A(X, Z 
l :NEXTll,X:GOTOl8 
24 PRlNT"FOR PRINT OUT ENTER l •••.• " ; : 1NPUTA$:1FAS• " l "THEN14ELS 
El 7 
25 CLS:PRINT@384 ," ENTER l TO EDIT SCORES " :INPUTA$: IFA$<> "l "TllEN3 
8ELSEFORX• lTOCR:PRINT"FOLLOWING ARE THE SCORES FOR CELL t " rX :FO 
RY• l TON(X) :PRINT "SCORE "1Y1 " IS " 1(A(X , Y)) : NEXTY : PRINT"DO YOU Wt 
SH TO CHANGE ANY SCORES IN CELL " rX 
26 lNPUT"ENTER Y OR N " 1A$ :1 FA $ ~ " N " THEN2 9 ELSEN• l 
27 PRINT " END SCORE ENTRY WIT!! ' @ ' --- ALL SCORES HUST BE RE-EN 
TERED. " :PRlNT"SCORE "1N; " FOR CELL "; X; " SHOULD BE ??? ": INPUTA$: 
IFA$• "@"THEN28 ELSEA(X , N) • VAL(A$)1N•N+l: GOTC27 
28 N• N-l:N(X) • N 
29 NEXTX 
39 RET URN 
31 LPRINTSTR1NGS (6,CHR$(2 4l)):CHR$(243)1STRING$(14, CHR$(2 41))1CH 
R$(243):STRING$ (12 , CHR$ (24ll):CHRS(243);STRING$(12 ,CHR$(24 l ))tCH 
R$(243 ) 1STRINC$ (18 ,CHR$(241))1CHRS(242) : RETURN 
32 LPRI NTSTRINGS (6 , CHR$ ( 241)) 1CHR$ ( 258) 1 STRING$ ( 14 , CHR$ ( 241)) 1CH 
R$( 258 ) :STR1NGS(l 2 ,CHR $(241))1CHRS(258)1STRINCS ( l2,CHR$(2 41))1CH 
R$ (258 ) 1STRING$ (19 ,CHR$(241))1CHR$(2 49):RETURN 
)3 LPRI NTSTRING$(6,CHRS(24l)) :CHR$(248) ;STR1NG$(14 , CHRS(241)) : CH 
R$ ( 248 ) ;STRING$ (l2 ,CAR$(24l))rCHRS(2 48)1STRlNC$(l2 , CHR$(2 4l )) ; CH 
R$ ( 24 7) :RETURN 

t ing sheet that has helped me 
greatly In creat ing screen for· 
mats for the Model II. I created 
it to fil l my specif ic needs; 
these needs may not be the 
same as yours (see Fig. 1). 

Well that's it-nothing fancy 

or earth shattering, yet it just 
might make the programmer's 
task (either business or per­
sonal) just a little easier. Now 
how about the rest of you out 
there? I could use some help; 
any ideas? • 

23X 80 Format Sheet SCREEN--­. ,, 
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2 games P8f cassette 
111 lllt TIS·IO llMtl I or 111 . IH 
Lmlllorflltdtllll USIC ·~­

• ii Otll "'911111$ •11t 

ACTION SOUNDS& GRAPHICS 

i UJA.....: . .. .. ... Sc ii i 

.... -.. ... -- -- -··""I o I ' • - ' I •. 

SPACE 
ACE 
21 

C.tol 
bel ie.I 

Splct CMll 

Yo1 dtsic• you w1 SJKt fi&•ltr 11d 
t•H •1111 tit int• lliltlt . MMH or 
10 c..,.1er o,.....1s . fi&U i• 2 or J 
di-itlls . ThrHKtNrios : ''s-Ultr ", 
"ltf1tl 0,lio1", ;iM "l'llotli1 DtulhlH". 

THE NEW STARSHIP VOYAGES 
A llrilliHI " trt• " tr,e spice •11. JD 
11l11r • ilh .rip 11-d . M11 i11 t11ttar 
mft, s- m "Clukt4 ". 16 tt•lliMS. 
ltsa1t stllfMse Dtll1 lr011 Ille l te•ts. 
ul1l0& Ila. 2001 S19.95 

PARSEcn:~11V 
Ul~t 
S,.ct 

Wu 

U.i111t split SCIHI &iHS Hth pllJtr I 
llfifllt di$fllJ. La-* llHI Ntllt cr1ll 
1od ••le~ tn ti1•1 . fire Iii&~ ,..end 
HtrlJ M.s or shrl 11111 11t1,.1 spmds. 
.... If ttllfillftr .,,..1. 
MRSECTOR 8 1.,-1 Vtrsio1. 
CiMI &•fur to c11,m. l1lt1St Str1teu' 
c1lllog Mo. 2002 S 19 .95 

I!! ANTS!!! 
••11i1c 

"" lfl•H• 
hi 

Ctlt1its 

fut . -•i111 IHllllCf s,eff. nrH , ... 
nri1tiws : "0,.1 fiei. ·. "Nest l uritr ". 
Hd "Ditti•& Ails". 2 pll)'tfl or CMfllltr 
.,....1. hsr I• "''. t•1llH&i1C I•
-'tr. h1 pachd &l•t ftr 111 lfU ! ! 1 

THE NEW STARSH• VOYAGES 
c1lllte No. 2Hl s 14 . 95 

HIGH SPHD LIFE 
Tiie FASTEST . -1 AOVlllt£D ttrsiH el 
111.c.-,·11- 1111IMIMlicl11- ­
SJtc11e111r bltidtsee,ic 11i111ti11 . 
m 111/•i• 1,,c11. 32 ,,.oi~• 
Pllltns. •ltiplt c11l"I f111ctiels . 
( AetedNo..1 in 80Softw•eCrl t~""· a.uie 5 J 

NAME THAT STATE QUIZ 
l ltf ..t~ Holcllieul ,.... Dmn 
~ stllu ,.. n\s tin .-stit11 . 
ThrH • ii IJJtS. bsr I• use . 
c.it11ec No. 2004 s14.95 

Add S \ .OOpmt.1ga6twldling . COD 9Cid S 1.50 
Fla. An..cldot\ 1a1. ...,.o.t:k or M-0 oe,tble: to: 

Synergistic Solar, Inc. 
PO ... sum . Mi• fl ms' 

...-231 

his Christmas our LOAD80 
stocking conta in s some 

good news and some bad news. 
In addition, the LOAD80 Santa 
has consented to answer reader 
queries about how LOAD80 is 
assembled each month. 

First , the good news: Starting 
with the January issue of 80 
Microcomputing, LOA080 will 
be offered on tape and disk. The 
single density double-sided disk 
will operate under Model I TRS­
DOS. but will not contain an op­
erating system. The Basic pro­
grams can be used on the Model 
111 , except where noted in the 
magazine articles; convert these 
using the Model Ill TRSDOS Con­
vert utility. The price tor the disk 
version of LOAD80 will be $14.95. 

The bad news in our Christ­
mas stocking: There will be no 
Color Computer LOAD80 th is 
year. An evaluation of the Color 

Computer articles published to 
date reveals that there just 
haven't been enough to warrant a 
special edit ion LOAD80. A Color 
LOAD80 will appear as soon as 
enough material is accumulated. 

Wayne Green lnc.'s Circula­
tion Department will announce a 
subscription plan for LOAD80 
on January 1, 1982. Watch the 
LOAD80 advertisements in 80 
Microcomputing for part iculars. 

LOADBO Errata 

The October LOAD80 tape 
contained two programs that 
did not appear in the October 
issue of the magazine. The pro­
gram JERICHO accompanied 
the September article entitled 
"The Walls of Jericho", on page 
292. BOOKS, a Basic program, 
does not actually accompany 
the article on page 234 of the Oc­
tober issue. The art icle that con· 
tained this program was pulled 
from the magazine at the last 
minute. " Hard and Soft Print­
ware" was a post-deadline sub· 
stitute and its program will not 
be offered on any LOAD80 tape. 
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Hows and Whys 

Frustration! That 's the by­
word for BO's editors each month 
as they sit down to decide which 
programs will appear on the 
LOAD80 tape. We would like to 
include all the programs on the 
tape, but there are constraints. 
We know it is frustrating for you, 
the reader, as well-we thought 
you might be interested to learn 
of the problems we run into. 

The first problem we encount­
er is time. Our manufacturer has 
requested that we keep the 
LOAD80 tapes under 28 min­
utes. Some months this is easy, 
but during others it means some 
programs have to be sacrificed. 
Our selection process involves 
an evaluation of a program's 
usefulness and the quality of its 
contruction. We realize you won't 
always agree with our choices, 
but we hope you understand why 
we have to make them. 

Another constraint, very often 
a more important one, is the 
absence of a magnetic copy of 
the program. If an author does 
not send us a program copy on 
tape or disk, we cannot include 

it on the LOAD80 tape. We make 
every effort to obtain magnetic 
copies from authors but occa­
sionally do not succeed. Over 
and above this difficulty, we 
sometimes lose a tape or encoun­
ter a glitch that destroys a pro­
gram too late in the production 
process to obtain another copy. 

Finally, there is the constraint 
of first publication rights. We 
sometimes purchase, always at 
an author's request, the right to 
publish an article and program 
listing only. This request is 
usually made by an author plan­
ning to commercially produce 
the software. 

We constantly upgrad'3 our 
administrative procedure for the 
LOAD80 project in an attempt to 
eliminate these problems (and 
the problems li sted in this 
month 's Errata section). For ex­
ample, in coming months the 
LOAD80 logo will appear near 
the title of each article whose 
program appears on the 
LOAD80 tape. Any suggestions 
you have will be welcome. 

Next month, more on 80 Micro 
production hassles. • 

December LOAD80 Directory 

Pgm# Pgm Name Page# Comments 

1 Logbook 100 Disk Basic 
2 Stamps 108 None 
3 Plant1 116 None 
4 Plant2 116 None 
5 Coins 134 None 
6 Chess 154 None 
7 Heat 220 None 
8 Golf 226 None 
9 Sentry 242 None 

10 Rammer 252 None 
11 Bick bk 278 None 
12 DDentry 280 None 
13 Writer 290 None 
14 City 310 None 
15 AnlnMan 314 None 
16 FloppyFlx 326 None 
17 Queue 368 None 
18 Logger 374 None 
19 Lunacy 386 None 
20 Organize 398 None 



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

1981 Load-80 Index 

Month Program Name Page Number 

4 Compare 
4 Educ4 
4 Educ8 
4 Cents 
4 Dotgam
4 Checks 
4 Lunar 
4 Wherzitl 
4 Wherzit2 
4 Expo 
4 Boothe4 
4 Boothe5 
4 Boothe6 
4 Boothe? 
4 Boothe/Src 
4 Simu180 
4 Astrol 
4 Manage 
5 Var doc 
5 Sort 
5 Homecalc 
5 Encode/Bas 
5 Disco 
5 Boa 
5 Dome 
5 Cardeal 
5 Random 
5 Wrap 
5 Invid 
5 Dollar! 
5 Dollar2 
5 Average 
5 Scroller 
5 Caran 
5 Scroller/Src
5 Listl/Src 
5 List3/Src 
5 Shftrv/Src 
5 Invert/Src 
5 Comprs/Src 
5 Linel/Src 
5 Ramtst/Src 
5 Sargiol/Src 
5 Sargio2/Src 
6 Boothe3 
6 Menmgr/Bas 
6 Sub 
6 Copykill 
6 Mileag 
6 Lunar 
6 P/Cmd 
6 Electr 
6 Forecast/Mkt 
6 Stock/Ana 
6 Fin/Ana 
6 Ledger 
7 Pilot 
7 Pilot2 
7 Bbox 
7 Disas 
7 Tpascal 
7 Twohaf 
7 Twohaf2 
7 Hispeed 
8 Frknstn 
8 Tank 
8 Spcemp 
8 Strgurd 
8 Race 
8 Epexcr 
8 Epslct 
8 Lastest 

8 Morse 

8 Message 

8 Datqen/Src 


271 

144 

144 

192 

210 

214 


March 

252 

252 

266 

117 

117 

117 

117 

117 

154 

179 

186 

291 

264 

100 

234 

195 

294 

128 

113 

246 

109 

176 

216 

218 

292 

204 

93 

205 

39 

40 

262 

176 

270 

139 

148 

274 

274 


68 

178 

186 

224 

236 

244 

246 

288 

269 

274 

284 


May/222 

122 

124 

217 

244 

154 

202 

202 

280 


92 

104 

106 

116 

122 

126 

126 

136 

150 

150 

168 


8 Vidspc 180 

8 Relshp 192 

8 Vcesyn 208 

8 Srtsofsr 214 

8 Disas 240 

8 Phodex 248 

8 Sprusr/Src 256 

8 Dirprog 270 

8 Strtrk 86 

8 Cmdfil 278 

9 Rotate 154 

9 Rotate2 154 

9 Memxpd/Src 174 

9 Convrt/Src 186 

9 Hidpics 204 

9 Sorter 220 

9 Slptslpc/Src 228 

9 Hrsrce 244 

9 Errprt 250 

9 Lifetime 252 

9 Diskchrgr 286 

9 Cartoon 320 

9 Bascal 334 

9 Lastest Aug/136 


10 Mastmind 122 

10 Syllog 132 

10 Voice 141 

lB Speak 141 

10 Type 141 

10 Talker 146 

10 Bskball 184 

10 Homeinvt 220 

10 Sunset 272 

10 Freezer 274 

10 Trscpm 288 

10 Yahtzee 302 

10 Bridge 306 

10 Firefght 316 

10 Space 334 

10 Jericho Sep/292 

10 Tprgen/Src 196 

10 Autokey/Src 242 

10 Asmptch/Src 326 

10 Edasf ix/Src 344 

1B Copyit/Src 370 

11 Tenant 138 

11 Invest 144 

11 House 160 

11 Graphs 176 

11 Prod timer 220 

11 Chain 250 

11 Alter 274 

11 Credun 321 

11 Sprlist 333 

11 Secsrc 348 

11 Enhance 384 

12 Logbook 100 

12 Stamps 108 

12 Plantl 116 

12 Plant2 116 

12 Coins 134 

12 Chess 154 

12 Heat 220 

12 Golf 226 

12 Sentry 242 

12 Rammer 252 

12 Blck bk 278 

12 DDentry 280 

12 Writer 290 

12 City 310 

12 AnlnMan 314 

12 FloppyFix 326 

12 Queue 368 

12 Logger 374 

12 Lunancy 386 

12 Organize 398 
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Annual Index 
To Articles 

Articles are listed in alphabetical order by category, month 
and page (m:pg), short explanation, title and author's last name. 

APPLICATIONS 10:141 Human applicalions Pgms For Handicapped Nowak! 
1:120 Precious me1a1 calc After The Go/drush Fros1 Muswicl< 
1;174 Queueing simulator Line Up Anderson 10:184 B-ball s1ats Hoops Cornwell 
1:232 Populal ion sludles Number Cruncher Barbarello 10:220 Home invenlory pgm Worldly Goods Fail 
2:122 Prinlerart Can Computing Be Arr Conroy 10:272 Predicl lhese l imes Sunrise-Sunset Skramstad 
2:152 Lincoln-Peterson anatys Population Estimation Solomon 10:274 Meat inventory pgm Fat City Busch 
2:154 Evaluate property Landlord Tuohy 10:298 Analysis-your choices Cadet-Decision Maker Albino 
2:194 Compute percenl comp Molali ty Crunching Suder 10:316 Fireman's friend Firestream Gille 
2: 198 Tally lime cards Punch Out Conroy 10:338 Pockel comp loan pgms Loan Sharp Alkins 
3:152 A scheduling secretary By Appoin tment Only Busch 10:374 Format a !isling Llstprog Rillel 
3:192 Text analysis by letter Letter Counter Alkins 11 :118 Compulers in lhe olfice Paper Mountain Weirenga 
3:230 Use sound lor control 80 Appliance Control Lew art 1t :220 Assembly line analysis The Pacemaker Tin is 
3:274 80 In the supermarkel Shop list Smilh 11 :348 Compare op.amps Second Sourcing Tinis 

4:179 
4:186 

Party interview 

Cassetle data bases 
Th rs Ain 'r No Parry 
Sans Disks 

Fason 
Hunter 

11 :392 
12:108 

Pocket comp analysis 
Stamp collecting 

Pocket Stats 
The Philatelist's Friend 

Atkins 
Casior 

4:192 
4:214 
4:252 
4:261 
4:266 

Evaluate old pennies 
Check writing roul ine 
Keyword Indexing pgm 
Check pr in 1er 
Ease 

Two Cents Worth 
Endorse// 
Wherzit 
Check Writer 
Exponential Smoothing 

Clayton 
Welcher 

Fox 
Tzinberg 

Gorney 

12:116 
12:128 
12:134 
12:150 
12:172 

Hortlcullure 
80 model railroad 
Coin invenlory pgm 
Pocket comp in super mk 
Computer and consumer 

House Plant Index 
The 80 Limited 
Coins 
Sharp Marketing 
Shopper's Aid 

Chipman 
Latamore 

Lloyd 
Alkins 

Maninger 

5:182 
5:219 
6:122 
6:127 

Geodes ic dome design 
Language translal ion 
Micro-police net 
80 runs observatory 

Dome Time 
Foreign Language Transl 
Dragnetwork 
Appl In Real-Time 

Nickell 
Robinson 
Kennedy 

Genel 

12:310 
12:314 
12:374 
12:386 

How far from here 10­
Method of s1ock con1ro1 
Tape based file tracker 
Moon calendar 

City Accessibili ty Cal 
Analytic Inventory Mng 
The Logger 
Sheer Lunacy 

Todd 
Harper 
Harris 
Harris 

6:140 Photocell dala gathering Eye·BO HawkeSI 
Reese BUSINESS 

6:236 
7:154 

Gasoline usage trends 
Tiny pul on disk 

Mileage Manager 
Mod Tiny Pascal For Dsk 

Frink 
Harrell 

2:216 
3:200 

Elemenlary compullng 
Analyze your business 

Some Fundamentals 
Mind Your Own Business 

Tune 
Glau 

7:202 
7:243 
8:150 
8:192 
8:248 
8:268 

Jau·up basic 
Pon ies on pocket cmplr 
Ham applicalion for 80 
Trace roots 
Photo calaloging 
Directory tracker 

Enhance Lev II Basic 
Nag Analysis 
Morse-Resource P· 1 

Family Relationsh ips 
Hold That Pose 
Disk lnciex 

Spencer 
Crosby 

Joffe 
Horwilz 

Eberts 
Schill ing 

3:240 
5:222 
11 :138 
11 :144 
11 :160 
11 :190 
11 :321 

Payments. rales. elc. 
Tape based double entry 
Renlal property inven 
Real eslate analysis 
Real estate invenlory 
Financial analysis 
Credi! union heallh anl 

The Loan Wrangler 
The General Ledger 
Tenant Tracker 
Investment Property An/ 
The House Detective 
Investment Du Jour 
State of the Union 

Jensen 
Conhaim 
Kwascha 

Sparks 
Cominio 
Honess 

Reid 
8:290 Business Letlers Take a Letter Mullin 
8:294 80 tracks sun position Solar Altitude Plotter Rea CONSTRUCTION 
9:130 Ham software Morse Resource P·2 Jolie 1:190 Sound for lhe 80 Onomatoeighty Mein 
9:252 Calculate yours! Lifespan Walland 1:208 Screen skelching Doodlebug McKenna 
9:262 Pocket comp-horse race Equine Equation Evalu Herold 2:175 Build your own Very Versatile Interlace S1anley 
9:286 80 and election returns Secret Ballot Busch 4:134 Build an HD inlerface High Density Graphics Murray/ 
9:290 On line printer IV Enhanced Word Processing Rogers Fowler 
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LEARN MATHEMATICS THE FUN WAY! 

Programs thal develop mathemat ical reason ing 

and estima11on Sk ill 


Beyond dr ill and practice ! 1 


All ages "' ' ' ' en1oy lhese games that teac h 


The ES11mat1on Game (An omaJed !J 
Ca sselte , 12 .95 

TM D•Slance Game 
Casse/te ' 12.95 

We l alil.e \1 1.sa 01 Ma s.1 1!1r Charg.e tl ncluCle t i\Hd l anCI 
e•pitahon dale). c hecks , mone~ orders 

'r\iUCATIONALPROGRAMS 

P~diat7~ 

F'.0 . 23<15 
Wes\ lalayene. IN 47906 

(J 17)463- 4 77 8 .... 303 

-~ ~·~~<\!i 
~"'~~~\S
~.at> ~'\S 

~~~ .{(You've Written an 
\.!I Outstanding Program-­

We'd Like to Publish It/ 

We're looking for EDUCATION 
Programs: 

SPECIAL EDUCATION/AID 
TO THE HANDICAPPED 
MULTl ·MEDIA COMPUTER INSTR UCT ION 
TEACHER-AUTtlORlNG LANGUAGES 
MANAGEMENT TRAINING 
SIMULATIONS 

Earn money whJle helping others. 
Write for our free Programmer's 
Kit today! 

INSTANT SOFTWARE, INC. .,.. 2 

Submi111iona Dept. 
Peterborough, NH 03458 

cc LJEATHBLOW )) 

An ~ncred~b~enew 


SPACE ADUEnTLIRE 


0 16 K - $ 15.00 
0 3 2 K - $ 17 .50 
0 4 B K - $ 2 0.00 
D Ai i 3- $ 30.00 
l fl S • 11:0 l•wll O Q' M odi It 

ll'E OUUH D 
0"0(Nf5 o• T(••U ll oL\ D s"" 
511ll:lo r1111. 

7 5221 DOCUM£NU.TtOH INC UJDfD 0 1. 0 S. 1981 

.-See List of Advertisers on page 418 

Send C heck 
Or M oney 

O rder To: 

1. 0 .S. 
P. O. B ox 1488 
D al las. Texas 

MORSE CODE , BAUDOT and ASC II RTTY 

FOR THE TRS·80 MODELS I and Ill 


DISASSEMBLED HANDBOOK · VOLUME 4 

no RS-232C inler!ace is requ ired 

Chap ! 1 8 10 800 WPM Moise 1ransm11 pgm 
Chapl 2 ACld •ng Jype ahead capabrhl•es 
Chapl 3 Morse receive tJecoorng program 
Chapl 4 Merging + 12 preparea messages 
Chap1 5 Baudol transm11 60-66 -75 -100 WPM 
Chap1 6 Baudol receove lor above speeds 
Chapt 7 Mergong + 22 prepared messages 
Chapl 8 ASCII 1ransm 1t program t 10 Baud 
Chap! 9 ASCII rece ive decod•ng program 
Chap/ 1O Mergin g + 22 pr pared messages 

S 18 I USI per copy add $2 shopping 

I$4 .50 o•erseas airma i 11 


-G ERMAN & FRENCH LANGUAGE EDITIONS-

Morse . Baudol & ASCII on disks S49 

IVo l. 4 requ ired for instruct ions I 


RICHCRAFT ENGINEERING LTD. 
#18 Wahmeda Industrial Park 
Chautauqua , New York 14722 ...-21& 

COD orders IUS only ] 1716 [ 753 -2654 

111-TRS-80.,ro'f. 
COLOR GAME 

- LIMITED OFFER! 
ll Sf.MO YOU OlJA' 80NO$ (..&ME Of TKE. M0 N 'M 

WHEN VOU Sf NO lJS A SElf AODRESSEO STAM PEDFREE W E. 

EHVHOPE FOR OUR (R(f COLOR PROGfll1U.• us• 

16 K ~~~~: 0 , 0 Hl - RESOLUTION GAMES.. 

STARBASE ATTACK s 
1295 

D•W'SOJll a'l"OBlll'S l295 
•~&• ••••• s 12.95 
i=:~i::i::l>l!:i:J:::m::c:~~:;:i::.~~€1 

Riis111c:·"R11llt1KAZE i1s.9s 
1'1(.1 1· ~ TK d

JOYSTICKS REO'D 
CEAJ1f1(0 CHIECKS OR MONE"¥ ORDfRS 0 Nl1 

1ttusLrated rnerTiorv banks 

P.O.BOX 289Ill­- WJLl lAMSTOWN . MA. 01267-0289 

EXPIRES 12·15· 8 1 "" CASSETTE ,...467 

ENGINEERING ANALYSIS 
SOFTWARE ..-ss9 

Bo• 1059 

H1gh1iown. N.J. 08520 


(101) 367-1735 

Critiu l Path (CPHJ Prof('t"t Con.trol 

u1mpuCt\ nt't..,.O"' u.lrtlUOp d~1'1 with fki11 

pnnu co11 ,md o<Ojff t u.itu\ t~iill1.1.,i,~l(ln 1t:>port 
A n['t ..,.ork ,gJnH dUir1 SOO nciick upx... 7 
!~ 80 I' II & 1111 & Nonh Im 110000 

Tubt Be111ding - hibnrntOA <br~ tor ~n1 tubf \l'i.llpt\ 


inpu1 bend nd•LJ\ ~rtd nodt! coord1n•lor~ 


.c.Of•ip.i 1e-~ tube cu1 lt"t1h.. bent) .1nd rbn( •ric1". r,.eg(ll('m 

1tng1h1 1~ nurtdrd ~01> '>t'~t1ng rtq1.11rfd lor bl!nd1n,1 

rnKh1flo('\ - fRS-80 II. II & IUI & Norch Sur SIH 00 


line.air Pragr1mming - tamputor:i. malllmm mu iumtioni. 


rqv~tlOfl\ ~''" 'fl!~ u\m~ fref" lortJJ •Bpt.I[ 

TRS-80 [I_ I/ & liq A N0<th 5.,, 160 00 


Ci.mom .:1ppai.u111::it•~ or du~ ~rogiiim to CO~lt It«! m1 •f\. 


l(t <rt~m b'c-nd\. me:u m1Ku1rf1,, tt< ut- au1bbk­

ull for qoott 


01~1 Engmti:nnJ: Prognl'T\i •M~d1ng HO Soh w;aJT 

SftiMt F11"""° ~El'\IClUrJI An~f1~~ 


HVAC L~ Compt.11..mom 

f., l pool!o< °""I" 


Hm'.J~ Crot~ W~1tf S1utm Anll~'!.1 ~ 


'Shtfl M•!'UI b.rnn.mnit 


Smartmodem 

m - • •. • • •• 
UJ~ - - ­~I - -

I 
• Auto-Answer • Auto-Dial • Repeal 
• Programmable · Use Any Language 

•Touch· Tone and Pulse Dialing 
• Audio Monitor · Listen lo Connection 

• FCC-Approved Di•ect-Connecl 
• Full or Half Duplex. 0-300 Baud 

• RS-232C Interface • 7 Status LED's 
• Two Year Limited Warranty 

$249 
Send certified check or money order 

Allow lwo weeks !or personal check 

Florida resulen1s add 4°, sales ta• 


ACE COMPUTER PR-ODUCTS 
,,, 265 ol Florido Inc. 

t 640 N W 3rd STREET 
DEE RF IELO BEACH. FLA 3344 1 
VOICE: 305-427-12571DATA: 305-427·6300 

rmm4

I PROGRAM WRITES I 
I PROGRAMS FOR YOU I 
I Education • Business • Hobbyist I 
1 Now anyone can create BASIC Progr.;1ms I 

1 in minutes with QUIKPRO. You don'I I 
i h;111e to be ., computer progr;1mmer to I
I produce filing progr;1ms, d;1t;1 m;1n.11ge- j
I ment & entry. QUIKPRO gi\les you a sep- I 
I erate BASIC Progr;1m e11erytime th;1I you /
I can Lisi, examine, or e11en modify. QUIK-
j PRO will P•Y lor itsell t~e first lime you I 
I 

use it. Order from this ad for the I 
Introductory price of $89. I 

I MICROSOUTH, Dept. F, P.O. Box 1446 I
I Or;1nge Park, Fl 32073, (904) 269-1918 I 
L----------~2~_J 

0 
• COMPUTERS 

0 
• 

O• D• O• O• O• O• O• O• O• D• O• O• D• D 

0 HIGH RELIABILITY DESIGN 0 

0 TRS-80* COMPATIBLE 0 

0 D 
• IN STOCK NOW!! CALL F~R • 
0 SPECIAL SYSTEM PRICE. D 

0 D(213) 650-5754 
0 

• EXCELLONIX 0 
• 

0 D 
• 7180 WoonRow W1~sQN DR. • 
o Los ANGELES, CA ~0068 o 
• "TU .PCNAJllll cw f'AJllO., C~A"°"" ,,,.,,. 446 • 

O• D• O• O• O• O• O• O• O• O• O• O• D• D 
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4:218 lnslall • Sltlngy The Modfll 11/J Fo11n11 4:74 Look 11 adue.1tlon mkt 
4:228 Ten bu<:lc mod Lo....,rCoatLowercasa \Ian Prug 4:178 Tongue n cheek glossary 
4:2.48 Lowe<case studies R8'1 L111t111 Day fot LC F8!bef 4:222 Less axpenelve waya 
5:80 Pari 2-assemblellnstall H D Graphic lnlarl•ce P·2 Murray/ 4:2"8 Use I.hem affectively 

Fowler 4:297 Cfeate a block cursor 
5:202 Soldef cen:I In tor good Hardwire RS-232 Dejarnette 5:99 Mortgage and closing 
5:254 Batt charger pwr supply An Alternate Source Conner 5:192 Progremmlng tools 
7:18' Transient supresslon Llghlnlng Strikes Twice Fowler 5:208 Computerists not birds 
8:298 Build • box fot an BO Th• Wandering 80 Huber1 5:258 Set disk drive speed 
9".218 CLOAO aid Wave Shaper Sllreve 5:272 Save ongoing chess game 
9:258 ADJ pllnt density-779 Width Control Barbarella 8:84 Survey of printers 

9:298 Chell> le mods Lowercase Done Righi Burgan 6:194 Addition to Lev II man 
10:196 Tape back-up project T•pe Regenerator Lewar1 6:197 Bone up on Mod II lore 
10:202 Communications mod Real World Interlace P. I Rand 7:90 Computers In business 
10:234 Printer Interlace Hard·Solt PrlntWIJffJ Sinclair 7:96 Which Is best for you? 
10:242 Synthetic keyboard Auto-Key Ghan 7:102 Why a macro 
10:3 t0 Monitor Jitter cure That Annoying Twitch Smith 7:112 Buzzwords dell ned 
12:192 The conclusion Real Wotld Interlace P.3 Rand 7:116 Intro to Cobol 
12:302 16 Carats on all contac Gold· Plated 80 Martin 7:122 New CAI language 
12:312 Sound for the Mod I Anothar Noise Maker 	 Erb 7:162 Intro to For1h lang 

7:1 79 Biography ot a user 
7:254 On a micro 

EDUCATION 7:294 Ot arps, moogs and aos 

2:68 Teach Ing with an ao Programming For Educ•llon Weintraub 
2:86 Graphics In school Classroom Doodles Rosenburg 8:158 Serles 

2:96 Hints on using 80s Notes From the Classroom \Ion Kaenel 8:194 Summarize and display 

2:226 L.aarn foreign vocab Vocabulary Builder Zimmerman 8:286 Look at new machl ne 

4:144 Hints tor software auth Pgm For Education P-3 Weintraub 9:101 Lex Icon I aug her 

5:194 Disco dance step tutor Dancln·A Disco Primer Modi a 9:104 Mlcros and robots 

8:1BO Pa11 1 education· series Altemate Course Duffin 9:1 42 Why compliers fall 

8:188 Flash card city Quiz 	 Olsen 9:300 Use of strings 

8:214 Classroom housekeeping Green Register La Borde 9:320 Computer carioon 

9:.204 Learn with games Alrern•te Course P-2 Duffin 10:118 What's happening In Al 

9:244 A horse race math game Math Derby Duffin 10:136 Al In SCl·ll 

9:.272. Pgm for classrooin network Teacher Mod Fish 10:146 Talking computers 

9:292 Sunday school oomputlng Walls of Jericho McNlcholas 10:228 Meta Basic and to I ang 

9:328 Game of analogles Analogies Spencer 10:258 Better record use 

10:1BO Leaming POKEs Alternate Course P-3 Duffin 
11:274 On number systems Alternate Course P-4 Duflln 10:28' Communications 
11:306 Classroom housekeeping Ca I/Ing All Teachers Hedden 10:285 32 le char-not 26 

12:154 Learn openings The Chass Tutor Dowd 10:290 Mod I and mod Ill look 
12.220 80 In physics lab Sf)6ClflC Heat Fetchko 11 :1 1O Eflects of new tech 

11:112 Electronic mall 

GAME 11 :184 Survey-word processors 

3:118 Tall person 's game Micro-Basketball Welndorf 11:243 More on MetaBaslc 

4:154 Emulate a processor Slmul-80 	 Kltsz 11:272 Who and where 
5:294 Game and graplllcs lesson Boa 	 Myers 11:328 Color comp 
6:160 3-0 maze game Suparmaze 	 Batie 11:384 New commands, new uses 
6:186 Sea-going simulation Subdestroy Comlnlo 12: 100 Disk based runner's log 
6:244 Version of pop game Lunar Lander Revisited Beringer 12:142 Small-ass prompts 
7:217 Refracllon game Level II Black Box Jones 12:181 What' s available 
8:85 History of gaming Welk on Monster Side Latamore 12.206 The fl nale 
8:86 Star date today Startrek 4.0 Commander 12:278 Find ROM addresses 
8:92 Three word games In one Frankenstein Nicholas 12:304 150 bytes of tree RAM 
8: 102 The 'tater wars Space Potatoes Brum me 12:306 Discussion of features 
8:104 Combat Tank 	 Rice 12:348 Save on-going games 
8:106 Imperialism Space Empires Smith 12:358 Use It don't a.buse It 
8:112 4K and Level II Simon 	 McGlumphy 12:362 Fancy graphics 
8:1 16 Five ships In 3-D space Star Guard Beringer 12:384 A man, a boy, an 80 
8:122 car race 	 Formula 80 Sprague 
10:302 Popular pastime Micro-Yahtzee Johnson GRAPHICS 
10:320 Non·sexl st version Hang Person Hiiton 4:116 Disk commands draw line 
10:33-1 Spaced Out Game Star Colony Beflnger 4:117 3-D rotating graphics 
12:176 Hide and seek Capture the Computer Fisher 5:119 Mach lang printing tech 
12:226 Electron ic version Golf Tee Solltalre Ratke 5:176 Turn black to white 
12:252 Drive on I Rammer 	 Keller 5:204 Segmented screen scroll 
12:290 How to write adventures Writers of a Lost Art Albino 6:88 High-res with dot matrx 
12:298 Color version of game Color Concentration Wyre 6:96 Matrix head control 
12:346 Better than Rublck's The Magic Cube 	 York 6:147 ASCII and graphic elem 

9:214 Animation-packed string 
GENERAL (Combines Data Management, HOCM, Software, Stylal 

1:212 Var cross-ref listings Crossref 	 Ewart 9:256 Graph meth functions 
1:222 Video page layouts The Plan Of The Paga Maclean 
1:226 Communications software Terminal Plus Gorsky 9:302 Nice title pages 
2:74 13 year old ed project Proiect Local Petrakos 11 :176 Using graphics 
2:78 	 Minnesota school pro] Cl•ssroom Computing Droegemulerl 


Bell HARDWARE 

2:126 Graph any lunctlon fast Function Plotter Graue 1:172 Ease cassette 110 
2:220 Stringy storage Floppy Ts/es Keener 2:230 Shack's tv rt mod board 
3:62 Take on a reader Badinage and Disc/p//ne Pennington 3:214 Monitor CPU with LEDs 
3:68 Facts about disks Disk Dossier Commander 3:252 Stop unpluggl ng cables 
3:82 Top brass speaks to BO Kornfeld/Roach Interview Robertson 4:262 Using joysticks 
3:154 Poetry on a computer'? Computer Cantos Griffiths 4:272 Expansion bus proposal 
3:1 96 Benefits ot oomputl ng Just a Malter of Time Busch 5:188 R ... lnklng print ribbons 
3:209 Write a trainer module Better Documentation Ferber 5:236 Conlrol CLOAD levels 
3:216 Level II manual errata Between the Lines Mc Ternan 12:268 Selectrtc Interface 
3:219 Electric utlllty monitor Welts It All About? Huber1 12:320 Sh Illy mods 
3:244 A simple memory map The Sh•dow Knows Romkey 

3:2"8 Consistency and Tandy Opinion= Peek (Mall) Glosser INTERFACE 

3:250 Tape backups of disk• Disk to Tape Hocking 4:276 Level I/Level II comm 
3:272 One line programs Short and Sweet Gundlach 6:92 Join them 

Toward CoulM'ltata 
UneJtfXJrp•t«J v.,..1on 
Coat EHfK:llw Word Pre 
Loop1 and AITllys 
Block Thal Cutaar 
Homa Buyer's Hal,,., 
Hardi/mes 
A Field Gulde 
Speedset 
Sargon Saver 
Buyer's Gulde-Printers 
Th• Level II Index 
Model /I Q and A 
Mlcros-Susl1111ss/Plea111ure 
Language Quast 81 
Macroprocessor-Baslc P.1 
Coming to Terms 
Cobol-Ready and Walling 
Piiot-ins rr Language 
First Look at Fonh 
Getting Involved 
Regression-Corre/at/on 
Quick Riff on Synth•zrs 

Microprocessor-Basic P·2 
Vital Statistics 
Color Comp-First Impress 

All Robotese To Me 
Robotics 
Macroprocassor-Saslc P.3 
The Magic Trick 
80 Cartoon Capers 
Al at MIT 
Realm of Sc~FI 
Voice Synthulzer 
Macroprocessor-Baslc P-4 

All About Flies 


AdventuffJs-Modemland 
Solt Characters 
Basic Difference 
Compu/erlz1tlon-Workplc 
Digital Delivery 
Fast Round-Up 
M•croprocessor-Saslc P-5 
User Groups 
Colorful Maneuvers 
Enhanced Again 
A Runner's Logbook 
Let's Gel Rude 
Buyer's Gulde-Peripherals 
Macroprocessor/Baslc P-t; 

80 Blac/I Book 
The Freebie 
NEWDOS80 
The Sargon Saver 

Ins and Outs of Edit 
Poke A, Color Computer 
Lenny's Story 

Advanced Techniques P.I 
Turn of the Screw 
Advanced Techniques P-2 
lnve1se Video 
Flexible Scro//er 
Advanced Techniques P-3 
Tiger with Dots 
Unlocking Gr•phic Code 
Picture This 

Curve Plotter 

rilie Graphics 
Ups and Downs of Graphics 

Audio Interlace 

Perverse Video 

See No Evil 

Switched On CLOAD 

80 Joystick Control 

80 Bus Conductor 

Keep II In The Slack 

The Pulse Jockey 

IBM Joins Tandy 

80 Cursor Control 


Model I Dumb Terminal 

Xerox 1740 •nd Mod II 


Patr.koe 
Busch 
Hawln 
Wein 

8alewskl 
Stinson 

Fettig 
OOharty 
Wlnlngs 
Qu/ndry 

Stall 
Mercer 
Yager 

Lltamore 
\lose 

Olmstead 
FUQa\e 
Bradley 

Hawkins 
Ktutch 

Batty 
Honea 

Keen/ 
Dlscher1 

Olmstead 
Honess 
Kiimon 

Glsamta 
Brown 

Olmstead 
Busch 

Oe Vigil/ 
VON 

Robertson 
Hall 

Olmstead 
Bernardi 
Barnard 

Blechman 
Moulton 

Blechman 
Brown 

Lltamoie 
McCOlnb 

Olmstead 
Nadeau 

Wood 
Goodwin 

Vose 
Ramella 

Stitt 
Olmstead 

McGlumphy 
Adwns 

Jackman 
Qu lndry 

Schrader 
Esposito 

Busch 

Boothe 
Boothe 
Boothe 

Smith 
Myers 

Boothe 
Somers 

Weintraub 
Keen/ 

Dlschert 
Zimmerman/ 

Stanley 
Kalinowski 

Foley 

Batie 
Winter 
Macre 
Bickel 
Barker 

Fox 
Johnson 

Sule< 
Stanley 
Waltjen 

Tallman 

Nestor 
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DDDDDDDDDDDDDD 
0 ACCOUN15 RECEIVABLE 0 
0 &. SALES ANALYSIS 0 
0 • 1300 Customers 0 
D • 1300 Sales /Payments D 
0 • 99 Departments 0 
0 • Alphabetical Listings 0 
D · Selective Late Charges 0 
0 • 30-60-90 Day Aging 0 
0 • Mai ling Labels D 
0 • Sales Analysis by Dept. D 
0 • Rapid Entry & Operation D 
D REQUIRES 48K MOD Ill D 
0 2 DRIVES D 
0 s1so.oo ... ,os D 

JERRY MEDLIN & ASSOCIATES O0 310 SOUTH JEFFERSON ST. D
D NAPA, CALIFORNIA 94559 
0 \101\ 255-4475 D 
DDODDDDDOOOOOD 

o. ~·~~'~ 
'-~'~\\)~~~

~~f) ~~ 
~~~ If You've Written an 
\.V Extraordinary Program-

We 'd Like to Publish Itt 
Programs needed for MANAGE­

MENT applications: 


PERT &: CPM SCHEDULING 

PREDICTIVE MODELING 

DEClSlON-MAKING SIMULATIONS 

PRODUCTION SCHEDULING 

EXPENSE ANALTSES 

Royalty checks may be In YOUR 
future. Write for our free Pro­
grammer's K.Jt today. 

INSTANT SOFTWARE, INC. ,,- 2 

Subm.lHlona Dept. 

Peterborough. NH 03458 


80 Microcomputing does not keep 
subscript ion records on the premises, 
therefore call ing 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: 

80 Mlcrocomputing 
Subscription Dept. 
PO Box 981 
Farmingdale, NY 11737 

Thank you and enjoy your subscrip11on. 

LllCOS 
CASSETIE O PERATI NG SYST EM 


FOR RS MODEL I LEVEL II USERS 
. . . . . ... . . . . . . . 
THE LOWEST ALTERNATIVE TO DISK 

FEATURES: 

• UP TO 9 TIMES FAST ER THRUPUT 

• LOGICAL RECORD PROCESSING 

• 	 NEW LllCOS STATEMENTS 


OPEN • CLOSE • EOF • CEFM 


• 	 INCREASED TAPE CAPACITY 


UP TO 700.000 BYTES/ 60 MIN 


• OPTIONAL 2000 BAUD TAPE ROUTINES 

LllCOS $34.95 COS-2000 BAUD $44.95 

ADC 2 .00 saH DOCUMENTATION $8.95 

C9041 4 7 8·0765 
,,- 390 

CANTY 6 ASSOCIATES 
8909 BELLINGTON. PENSACOLA. FL 32504 

817 TAPE OPERATING SYSTEM will let you 
• Save & Load programs 6X taster than Model· 1. 
• Save & Load Da1a A.rrays over 800X laster. 
• Backup s1andard System tapes that load·n·go. 
• Certify cassette tapes a1 3000 baud. 
S:Z4.95 Specify Model 1/ 3 16K/32K/48K RAM. 
Inexpensive Upgrades ava ilable. 3rd year of sales. 

817 DISK/BAS isa Disk version. Leis you save any 
disk file 10 casseue a1 3000 baud. Inexpensive way 
to backup your fil es. Works with any DOS. Includes 
tape certifier. ReQu ires 32K RAM·up. 
$14.95 

WORDSMITH Word· processing program in BASIC. 
A 'Trainer' lor more complex W/ P programs. Easy· 
to·use. Specily Tape/Disk version . Tape version 
reQuires Bl 7 Tape Operating Sys1em I above). Disk 
version reQuires 32K RAM·up. Uses MX·SO Prln1er. 
Only 514.9 5 

30·day money·back guarantee wilh ail programs. 

ABS Suppliers ... sao 
3003 Washtenaw. Suite 4A • Ann Arbor. M l 48104 

1313) 97 3·8266 

Commg soon: 
Inexpensive computer service business. Write!!! 

If You 've Written A Program 

And Need Copies 

(1 to 1,000,000) 

Give Us A Call! 


Penner Bros .. Inc. 

305-287-0588 ..-586 

210 Seville St. Stuart , FL 33494 

PB.OP1!188I01'AL MAD.ING 

LIST PB.OGBAXS 


J'£ftlUIL- 3 LINE LABEL. OPI'IONAL 4TH UNEOR 
UNPRINTED LINE FOR SEARCH OODES. TABULAR 
PRIN'l'Ol.11',SEARCH AND l'RIN'l' ON SCREEN OR PRINT· 
ER. SORT 500 NAMES Ill ZIP OR ALPHA·NlJMJ;:RIC 
ORDKR IN JO SECONDS. DELETE DUPLICATES. MERGE 
FIL&'! AND MORE '79.00 

JUILJIOOM J'LV8- AlJ.. THE FEATURES OF FAST· 
MAIL INCUJDillG 'MlE OPI'IONAL 4TH LINE. BEPA· 
JV.TE LINES FOR PflONE. ALPH.A·NUMERJC SOR!' 
OODE AND SEARCH OODES f79.00 

PllDG-.S TO~ :m&KJlll J'ILU 
90n- MERGE DISKS OF NEW. MIXED NAMES INTO 
YOUR MASTER DISK SORT A.ND DELETE DUPLI · 
CATF.S He.oo 
llPLlT- TAKE FILES WHICH KAVE BECOME TOO 
LARGE AND SFLlT THEM AT THE POINT Ol'YOUR 
CHOICE Hl.00 

~-PRINT OUT NUMBER 01' NA.MES IN EACH 
FTLE Hl.00 

f!O.a/&LIT~&DrmJUILDIOLJftftDIDAll 
uaa.oo 


DIQUDIIU ~LCOID 


THE PERIPHERAL PEOPLE .-576 
P.O. BOX 2 I I lJ 

SIAtTLl, WA 98111 
206-632 -86'9 

TRS-80 SOfTWARE 

Mmter Dlak hulex (MDJ): $ l 2lcassette. 
$ l 6 .!5Y4" disk. Creates and maintains a 
master file of disk directories updated by 
automatically reading each disk's directory. 
MDI records may be selectively displayed. 
pnnted or deleted by either sbing matching or 
record number. Uses last machine code sort. 
NEEDS: 32k. I d1Sk. Level 11 Basic 

Lunar Land-. $ ICVC&>lelte. Solidly based on 
physics Displays the landscape. craft and 
changing navigational information NEEDS: 
l 6k Level II Basic 

Othello 3.0: $I Olcassette. Better than the 
board game. Much better because it plays you 
vs. TRS-80. you vs a friend. or TRS-80 vs. 1t ­
seU! Slaughters programs that maxim= cap· 
tures. NEEDS: I 6k Level II BASIC 

Note : NY residents add sales tax. 
CUSTOM SOFTWARE 


P.O. Box 324 1 Raymond Avenue 

Poughkeepsie. NY 12603 


COLORSOFT™ 

" Duality Software at an Affordable Price" 
TRS-80* Color Computer Software 

Priced From $7.95 
• Home/personal •Games 
• Educational • Flnanclal 

We Also Offer: 
• Custom Programming 
• Royalties for Software 

Documentation and a limited guarantee 
with all COLORSOFT™ software. 
Free catalog containing descriptions of 
30 software items, write to: ...ssa 

Color Software Services 
P.O. Box 1723 

Greenvllle, Texas 75401 
'T..tf Cop TrDmlrl< Visa/~ Am11J11111 
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8:157 From scratch Joysticks For Mod I Dlnunzjo 1:200 Disk Ela.91c to Level II DB To Level II Convert Mumlord 

8:186 AY~IO sound generator Polyphonic Sound Synths Broeaw 2:112 Up-data TRSOOS clock Cloe~ Boot Boellmke 
6:2118 Rochesler d•t• UO pak Electro-Mech Hard Copy Levine 2:136 Screen dump graphics Paper Tiger ScNenprint Lewart 
7:17t For lrustratlng loads Last CLOAD Fix Stanley 2:144 Fast editing Auto Edit Rollins 

1:26.2 Mod 33 and multi 80 Recipe For Hardcopy Kallh 2:21, Pack strings tightly Lprlnr Form•rter II Tztnbetg 

6:164 Tl prtnlllf and Mod I /JO.RS 232-Tl 810 Herman 2:218 Quick load EDTASM Fut Edit !Ilk 

9:114 Kaoner's R2D2 Meets 80 One Man's Robot McAllister 2:238 Save screen contents Now YouS-lt Bomnann 

11:164 Splnwrllllf dl-s A Dr/1/an Printer Mueller 3:160 Protecllng software No Forwarding Address Thell 
11:208 Finish I ha project Rea/ World lnlart1ce P-2 Rand 3:168 Program packing tech El ChHpo Packer Browne 

11:362 Mora memory moves ROM Roller-Over Kelch 3:180 Searching strings Find It Fast YeMllQIOll 
3:191 One disk copy utility Single Drive Fiie Copy Go~ky 

PERSONAL 3:2t0 Tape load Ing help BebyDub Kltsz 
5:87 Car buying advisor Tha Auto Mentor Spar1<s 3:222 Scripslt to DOS moves Script Patch Allred 
5:103 Wrap.around mortgage• Houses-How To Buy/St/II Whllman 3:225 Hex and octal constants Constant Altamatlves Hand 
5:113 Evaluate auto linanclng A Dollar Down Martin 3:232 Cheap word processing Pauper's Processor Osbum 
5:278 Generate nasty leners Computerized Complaint Gillig 3:236 Follow program branches Wlrare H ..a GOTOs Gone? Bomnui 
6:268 7 pgn Investment anayl Soltware Brok11r Harper 3'2,7 Adjust prln1 width Ez Wider Che!>llo 
6:296 Loan calculaUons Rule of 78s Conhalm 3:256 AsSflmbly lang renumber Speedy Ranumberer Dowd 
7:289 Loan tormulae Real Ru/a of 78s Conhalm 3:270 The disk version Kbaapllx Revisited Whitehead 
8:138 Wiii writing pgm Btllng of Sound Algorthm Weinberg 4:271 Check ASCII disk dumps Compara Evflf111t 

4:296 Answers prompts In hex Sm11rt Answers Wiiiiams 

TECHNIQUE 5:190 Relfleve lost Illes Direct Statamnt In Fiie Fltchhom 

1:211 Bar graph generation High On Histograms Levy 5:216 Forma1ted Input commnds Dollars and S<tnsa Andrews 

1:216 Data Ille handling Elflc/ent Cassetta 1/0 Sabin 5:234 Hex Instr• to Buie blk The Encoder Caln 

5:246 Generate distributions Not.SO-Random Numbers Zeigler 5:2« Calculator hex conversns Hex Convart11r Malone 

6:174 Intro to Pascal Pascal Dream Krulch 5:258 Single disk copy progm One Whee/Drive Keen/ 

6:255 How to dolt Pgm Chaining/Var Defln Brown Pazzulo 

6:294 Use read. data. restore Embedding Dara Adams 5:260 Uc/le shift reversal Shill Lock Hambel 

7:199 Replace Ready massage Never R11ady Balewskl 5:264 Name list quick sort Spare Time Generator Mehe$811 

7:296 Use 16-blt reglste~ Undocumented Ins/rs Camaron 5:270 Remove rems and spaces Comprs Barte.er 

8:230 Memory con servatlon RAM Squeeze Adams 5:263 Recover lost lines Une Loss Borrmann 

8:292 Ptogramming techniques Threa 's Not A Crowd Mawdsley 5:2&4 Move 11 all !he way up Take T-Bug Higher Slanley 

9:15' RotaUng cubes In 3-D Rotation Yellln 5:288 list van ables and more Know·lt·All Sehmtlf 

9:220 Machine tang sort High Spead Sons Robson 8:178 Don"! type run Of llsl Disk Auto Manu Hewln 

9:226 Array leaches array 
9:322 Self-modifying pgms 

ErtJdlle Arrays 
Sllce!Dlce Bes/c 

Bames 
Scnelder 

8:192 
8:219 

Convert uc lo le 
Kiii Illes fast 

C.ptran 
Purge 

Gorslly 
Ligon 

10:2'9 Save data Debug with GOTO Pape 6:224 One command kills pgms Copyk/11 Kelley 

10:296 Basic tricks Multl·Statemant Keen/ 6:232 Disk speed routine Soft Tach Nonh 
Discher! 6:246 Underlining Underscore Scrips/I Iseli 

10:350 Easy data entry Formatted Screan Input Bymes 6:265 Kl LOOS-free d lsk space KILDOS Is Hera Sollyslk 

10:35' Deep nesUng Thoughts on For . • . Next Amyx 7:226 Cheap for Iha Mod II Mod II Word Proc Kiiroy 

11:20-I Organized programming In Praise 01 Out/Ines Drew 7:2« Read ROM Buie Dlsassamb/ar Delfina 

11:250 Using chaining Chain Command Implement Pape 7:251 L 1 printouts from L2 LL/ST for Level I Ogden 
12:398 Tl ps on how to be Get Organized Lesley 7:259 Us! all variables Variable Us/er Webst91 

7:280 Machine tang data tapes High Spead Dita Tapes Glosser 
TUTORIAL 8:188 Mach lang to Basic data Datagan Lawarts 
1:98 What, when, where, why On Modems Brown 8:240 How to write one 80 Disassembler Wuebl<er 
1:100 Essence of variables In to tha 80s Sinclair 8:260 Get INKEY$ wort<lng Uc/Le Fix Thurlow 
1:114 Curses and cures for Closd, Five Letter Word Kltsz 8'270 Disk cataloging Dlrprog Egbert 
1:182 Intro to simple 3-D Perspective On Cubes Gerhardt 8:274 Calendar pgm The Data Makar Grosse 
2:100 Secrets of subroullnes Into Tha 80s Sinclair 8:278 A warm boot-up Command Fiie Modifier Cfaw10<d 
2:188 Machine code and Basic S. A USR User Joffe 8:282 Basic wds In 1 keystroke Basic Shorthand Radin 
2:168 Predict random numbers Random Tricks Pert<lns 9:174 Mach lang space delete Memory Expander Kenealy 
2:224 learn these concepts Complla-lnterprat-Assem Faulk 9:188 Mach lang conversion Base Convenlons Yelvington 
3:92 Afterthoughts on style Into The 80s Sinclair 9:228 Conversion utll Sp/It NSpllce Miiis 

3:1°' Uses of INKEY$ Do Not Enter Weintraub 9:240 Delete Instr/save mem Throw Away Langston 
3:178 How to use Interrupts Do Two Things At Once Gorsky 9:250 Auto debugging On Error·Flx Richardson 
3:188 Debugging techniques Wiid Glitch Hunting Warren 9:278 Serial prl nllng Serl Print With EDTASM Cohan 
4:240 DOS software speed mods Fast Clock DOS Domuret 9:282 Scrtpslt·Mod I/Mod Ill Patching Across Koch 
5:146 A RAM/ROM tutorial Mamer/es-Made 01 This Randall 9:317 NEWDOS Mods Renama Busch 
5:\68 Assm tang for beginner ldiot"s Gulda-Assm Lang Montgomery 9:333 Data-ob) code to Basic Datallne80 Ptess 
5:292 Ways to express avgs On The Average Gomey 10:156 Terminal software Emterm Miiis 
8:108 Review-error messages To Err Is F orblddan Adams 10:288 Cplm text editing CROSSDOS Means 
6:112 Lel"s asS111T1ble Idiot 's Guida-Assm Lng P-2 Montgomery 10:306 Join your programs Bui/ding Bridges Mueller 
6:202 lnslcle the Color Comptr Inside Color Computer Martell 10:312 TRSDOS !pl routines Through-Boot Smith 

Nicholas 10:326 Patches 10< Level II T1/e ol Two Drivers Blair 
7:146 Go for It Join Pascal Crusade Groth man 10:340 Full error meaaages Full Error KHlms 
7:271 Rsndorn access techn lq ue Handle Random Flies Knec1h 10:34-4 Disk storage tricks Modifying EDTASMfP/us Rohnde 
7:291 More on error maosages To Err Is Forbidden P.2 Adams 10:358 Using your keypad Dalaflx Bernardo' 
8:208 Speaking computer Pgmng Vo/Ct/ Synthesizer Werner Bernard 
8:254 Use machine code Be A Super USR User I Alford 10:360 NEWDOS chain mod Weak Link Denholtz 
8:262 Data comm wl1h 80 Datacom Decisions Derfler 10:364 Looi< Into keyboard mem Memory Window Mertc.ey 
8:304 A brain 1easer Digits For Fun Wirth 10:370 Sllorthand data entry CopyIt Balewskl 
8:306 Intro to sorts All About Sorts P·I Gorney 11 :172 Spec lal print runctlons Scrlpslt-5ans Stir/I Cochren 
9".146 lnt<o to sorting AU About Sorts Gomey 1t:2&4 New technique for Lev II Marge For Lev II Dalesandry 
9:170 Additional le• II cornds Naw Words For Basic Nelbaur 11 :31, Inexpensive way out Baudot LPRINT Rlstflf 
9:182 Ulll ltles tor Mod Ill Lev II Utll On Mod Ill Bigelow 11 :333 Easy to read listings Supartlst Jonea 
9:2,2 Pgmng for prom Going Pro Moss 11 :358 A disk doctor Purezzap Stanley 
9:312 What It really means ClearN Salsbury 11 :360 Sector 1/0 In TRSDOS S/mp/azep SaffOfd 
9:327 Head cleaning program Head Bright Hesse 11 :388 New T-Bug commands Newbug Mart<s 
9:334 Hybrid language Bescal Melzlflf 11:390 T·Bug for Mod Ill T·Bug/11 Klelnfelter 
11 :292 Muscle subroutines Customized Commands Rupert 12:200 Use that keypad Dexlarous Data Entry Shuken 
11 :300 Using command mode In Command Rulledge t2:222 Fast printing Print Spooler Gault 
11 :352 Keyboard trick 'n lreat Keyboard lncan tal/ons Robnett 12:236 Mod II screen dump The Dumps/er Faber 
12:230 EYBryday programs Poclt.•t Full of Chips Dolan 12:236 Join Illes today ! Mff'Jflrs Lloyd 
12:324 Born again programmers Tha Conversion Woeger t2:242 Shift entry Th• Sentry Rastln 
12:388 How a line works Queue Th90ry Nelbauer 12:260 New prompt Rudy-For the Mod If? Barbaretkl 
12:380 U!llls ot loops For My Next Trlclc . .. Maclean 12:262 Mach lang data from Bas The Death Wish Smith 

UTILITY 
12:328 
t2:356 

Disk zapper 
Easy POKElng 

Floppy Fixer 
CllHter's Pekar 

Beebe 
Davin 

1:130 Fast bug swatter ZBug Harrell 12:380 Wotd procesalng Mo,. Writ• Stull ea..... 
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~-64KCOLOR 
TRs-ao· COLOR 

COMPUTERS 
64K $699 16K $389 
32K $429 4K $329 

Add S90 for extended bealc. 

EXPANSION KITS 
84K $375 16K $35 
32K $75 XBASIC$90 
CaH for d•t•ll• on other TRS-80" 

computer• & acceaeorlee. 

SOUND CENTER .,.454 

RADIO SHACK DLR 
Loa Alamos, NM 8 7 544 

(505) 672-9824 
"TRS-80 la a t rademark of 

Tandy Corp. 

TOOLS 

MODEL Ill CASSETTE COPY 

• Copy and verily cassette programs 
• Splll large programs into sections 
• Convert between 500/ 1500 baud 
• Produce multiple cassettes efficiently 
• Copy programs larger than avail. memory 
• Rename programs $4775 

MODEL 11 SCREEN EDITOR 
• Edits all ASCII files • Full Screen 
• Scrolling Insert/Delete 
• Find/Change • SpliVcombine lines 
• Block Move/ Delete • On-screen HELP 
• Improved listings • Auto line numbers 
WRITTEN IN BASIC - FULL SOURCE PROVIDED 

Requires 64K Mod ll $9795 
Specify DOS 1.3 or 2.0 

CLARK CONSULTANTS 
363 Lafayette Street, Salem, MA 01970 

MaSSllchuseHs residents aOd 5' sales tu. ,, 431 

GET YOUR 
TRS-80 DIRECT 

'1IOM 

AUTHOlllZEU SAi.ES CllllfR 

FORT ~ AND 
WORTH CQ__M P_lJTtHS VIDEO 

377 PU2A. HWY 3n BRAllURY 
FO RT WORTH. TX 7me V' 462 

AND SAVES 

~I our quol9 "O.fot9 " )'Ou buy. 
Full 1Nnul.af1NWS. _,.,,,... 

Texaa /Nldents •dd 4' ,._ I••· 

EB817-573-4111CIC 
COST Of CAil AEAJHOED FOR OROEAS BY TELEl't«lNE 

..-s.. list of Ad•enlsers on page 418 

TRS - 80 MODEL I EXPANSION 
LNll SYS?Eft EIPANSIOll BOARD ... ., ... ,, .... t J:IO 

J2K 1 FLOPPY CONTROLLER, REAi. TlllE CLOCK, 
PARALLEL PRINTER, RS/232 2011A 1/0, 

RADIO SHACK ElPANSIOll INTERFACE 
0 K ... t 270 16 J.. , I 310 32 K... 3:50 

UP&RA»E YOUR EXPANSION INTERFACE Milli 4116 
200 MS llmRY CHIP, INSTALLED • TESTED. 
IU...... t 40 321(...... t BO 

TRS-80 MODEL III 
mH 16K.... &SO 321.... 900 48k.... no 
WITH 48K l 2 SINSLE SIDE DRIYES .... ..... 119:50 

WITH 48K • 2 DOUBLE SIDE DRIVES ......... 12!50 


TANDON DRIVE ON SALE! 
40 TRACKS SINGLE SIDE ...... ,, .......... t 230 
40 TRACKS DOUBLE SIDE ........... , ...... t lJO 

SERVICES & REPAIRS 

LOM LOM PRICE ! CALI. FOR DETAILS! 


HORTH • EAST SOUTH llEST 
13121 498-477$ 11m 488-1532 1408> m-&654 

KAM ENTERPRISES ..- 2~ 
P.O. IOI IOIJ, llORTHJRODK, IL. 60062 

TRS-80 MODEL I T .M.* 

GOLDPLUG - 80 
Eliminate disk re-boots and data 
loss due to poor contact problems 
at card edge connectors. The 
GOLD PLUG · 80 solders to the 
board card edge. Use your ex­
isting cables. 
CPU/keyboard to 
expansion interface ..... $18.95 
Expansion interface to disk, prin­
ter, RS232, screen printer 
(specify) . .. ... .... .$9 .95 ea 
Full set, six connectors ... $54.95 

VIS.4 -- •
EAP COMPANY 

P.O. Box 14i Keller, TX 76248 


(81 ) 498-4242 

*T RS-80 is a trademark of 


Tandy Corp. 

.,.592 

N • 4t ~·t>~~'\ 
""''~~~~ 
~t> ~~ 

~~ You'ue Written 
~\S a Fantastic Game? 

Then We'd Like to Publish It! 

We're looking for hot GAME pro­
grams: 

ARCADE (HJ-SPEED GRAPHICS) 
ADVENTURE FORMAT 

FANTASY WARGAMING 

BOARDGAMES 

LOGIC 6: PUZZLE GAMES 


There's Gold In them there 

Gamest Write for our free 

Programmer's Kit today. 


INSTANT SOFTWARE, INC. ...-2 

Submisaion• Dept. 
Peterborough, NH 03458 

4MHz 

FOR THE 

MOD3 

PC BOARD &DOC . ONLY $34.95 

THIS EASY TO INSTALL KIT WILL 
DOUBLE THE SPEED OF YOUR MOD ­
EL Ill COMPUTER. 

COMPLETE KIT $74.95 

ASSEMBLED & TESTED $99.95 

CALL OR WRITE 
J.E.S. GRAPHICS 
P.O. BOX 2752 
TULSA, OK . 74101 

PHONE 19181 74 2- 7104 ..- 159 

N£Wf From RONTEL 
-SPOOKS- Rack 
up points following 
trails and eating dots 
- but watch out for 
the spooks! 
When you get tough 
-SPOOKS- will get 
tougher. • SOUND 

• FAST Gf'APHICS 
• RECORDS BEST SCORES 

-SPOOKS- (cassette. postage paid) .. $16.95 

A/CW/ SSB UG 
/JCI • From RONTEL Single Stepper 

For serious machine code debugging. sssuo 
displays atl registers and more within a small 
moveable area of screen. This utility examines and 
alters memory. breakpoints, and smgle·steps using 
a user-selectable key. suppresses following calls. 
and much , much more. SSBUG is human engi· 
neered so as not to interfere with regular program 
execution . • EASY TO OPERATE • USESABOUT2K 

SSBUG (cassetle. postage paid) ..... $19.95 
Both Programs for TRS-80 !llOD. I and Ill 

S.nd Ch«:ll °' Mon•v Order to: 

h=*•G'liiM!j "" 288 

903 Shady Driff Dept. M Vlenn1 , VA 22t 80 

VA AES ADO "' ' SALES TAX 


lRSMllS A REG TAAO(M:ARtC Qr J"NOYCO*' 

MODELII 

All Graphics • Non-Scrolling 

STARSHIP I 

Battle the im·aders from 1,·nur 
cnmpletc> command cnn.;,ole 

Docunwn\atv Jn and has'c 
source code on s·· di,,kt>tte 

$.')() postpaid ,.... 253 

PANORAMIC 

S~·stenb 

2 lt1 1 2 \,\,·,,.,t .Jdllll'' "\H'•'\ 

l .ane<lStH. Pr\ l ·;·ti{ 1: ~ 

Ph<Jlw 17171 :N~ l'Jl7 
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80 Reviews 

-
57 Practical Prog & Gamas/Baslc 
A Safe House Electronically 
Allemate Source, The 
Basic Fortran 
Basic Scientific Subroutines 
Crea live Kids Gulde/Home 
Computers 
Data File Programming In Basic 
Heathkit Assembly Lang Course 
Inside Basic Games 
Intro To Pascal, UCSD Pascal 
Microcomputlng Techniques 
Mindstorms: Children, Computer 
More TRS-80 Basic 
Morse Code, Baudot and ASCII 
Musical Applications of Micro. 
Nature ol Computation: Intro 
New Uses For Home Comp/Stock 
Mkt 
Owning Your Home Computer. 
Guide 
Pascal 
Small Computer In Small Business 
Structured Basic and Beyond 
The CP/M Handbook With MPIM 
TRS-80 Assembly Language 
TRS-80 Level II Basic. T Gulde 
UCSD Pascal Compiler 
Your First Computer 

Centronlcs 739 Printer 
Coosol IOI 8-aoE Printer 
Dip-81 
Dynatyper KeybOard Actuator 
Home Computer Work Table 
Internal Memory, The 
KGS Keyoard Actuator 
LX-80 
Lynx 
Microconnection 
Microconnection, The 
Model 1 Speed·Up 
Rex-80 
SA800 
Telephone Interlace II 


Product 

Computerworld!Kraftwerk 

Product 

Acee! 2 Compller!Dlsk Bas Tab 
Acquire 
Aids II/Aids I/I 
Aids Ill with Ce/cs Ill 
Astro-Scope!Saxoscope 
Astrology 
BT Bomber!Nukewar!N at Con 
RDR 
Bascom: Basic Compiler, Mod I 
Boss 
C-Bug 
CCA Data Manager 
Cocobug 
Creator, The 
Dancing Demon 
Datestones of Ryn 
DDT (Disk Drive Timer) 
Dea thmaze 5000 
DeluH Personal Finance 
Discs ti Mod I 32K/48K 
Ed as 
EDTASMPlus 
Electra Sketch 
Eliza 
Everest Explorer 
File Management Sys1em (FMSJ 
FlexText 
Flopycat/Bas/Disk Name/Bas 

Books 
M•nufacturer 

T andylRadlo Shack 
Tandy/Radio Shack 
Magazine of Advanced Applications 
Hayden Book Co. 
Byte Publications 

Doubleday & Co. 

John Wiley & Sons 

Heath Corp. 

Sybex Inc. 

Sybex Inc. 

Reston Publishing Co. 

Basic Books Inc. 

John Wiley & Sons 

Rlchcraft Engineering, Ltd. 

Hayden Book Co. 

Computer Science Press 


Thomas V. Lenz 

Everest House 

Matrix Publishing 

The Stephen Green Press 

Computer Science Press 

Sybex 

Prentice-Hall Inc. 

Tandy/Radio Shack 

FMGCorp. 

Sybex Inc. 


Hardware 
M1nul1cturer 


Centronics Corp. 

Coosol tnc. 

Dip Inc. 

Rochester Data Inc. 

Computer Roomers tnc. 

Holmes Engineering 

Nik International Trading Co. 

Lobo Drives International 

Emtrol Systems Inc. 

The Microperlpheral Corp. 

Mlcroperipheral Corp. 

Archbold Electronics 

Palomar Computer Products 

Lobo Drives International 

Tandy/Radio Shack 


Record 
M•nuf•ctu,.r 


Warner Bros. 


Software 
Manufacturer 

Allan Gelder Software 
Avalon Hiii 
Meta Technologies Corp. 
Meta Technologies 
Ags Software 
Tandy/Radio Shack 

Avalon Hiii 
Microsoft 
Soft Sector Marketing Inc. 
The Micro Works 
Personal Software 
Allan Gelder Software 
Complete Business Systems Inc. 
T andy/Radlo Shack 
Automated Simulations 
Disco-Tech Microcomputer Prod. 
Med Systems Software 
Small Systems Group 
Myatte Smith 
Mlsosys 
Microsoft 
Macrotronlcs Inc. 
T andy/Radlo Shack 
Acorn Software Products Inc. 
Exatron Corp. 
Apparat 
Marvin Plunkett 

Issue 

4/8t 

218t 

1181 

6/81 
9/8t 

4181 

11/Bt 


9181 

9181 


tt/81 

3181 

2181 


12181 

t 1181 

9181 


t0/81 


11181 


8181 

418t 


t 1181 

11/8t 

318t 


10181 

1181 


10/8t 

2181 


IHue 

12181 

t218t 

I0/81 

12181 

10/81 

12/81 

9181 

7181 

9181 

8/81 
9.81 

7181 


12/81 

7181 

9181 


Issue 

t2181 

IHU• 

11/81 

11181 


4181 

8181 

9181 

5181 


6/81 

5181 

7181 

9181 

8181 

9181 


11181 

4/81 

4181 

4181 

2181 

5181 

7181 


11181 

10/81 


1181 

4181 

8181 

3181 

9181 

5181 


Fractional Sound 
Galactic Empire 
Galaxy Invasion 
Gambief 80 

General Accounting Package 
Haunted House 
Hell/ire Warrior 
In Memory Information 
Invaders Plus 
Invaders Plus 
Invasion From Outer Space 
Keynote 
Kim 's Game 
Labyrinth 
Lazy Writer 
LOOS 
Master Directory 1.1 
Maxi Micro Manager 
Midway Campaign 
Music Box, The 
Music Master 
Mychess 
Orchestra 80 

Rats Revenge 
Regression II 

Remassem 1 

Remodel & Proload, lnlinlte Basic 
Sargon II 

Slinks 
Small Home/Business Software 
SmanBOD 
Southeastern Textan 
Space Shutt/a 
Spooler 
STBQ.111 
Subedlt!Subscrlpt 
Subscript 5.0 
Supernova 
Superscript 
Superstep 
Swamp Wars 
TBO-l'SI Flight Simulator 
The Patch 
Tiny Pascal 
Trackcess 
TRS·Opera 
Two Heads 01 The Coln 
Ultra-Mon 
Varkeep 
Winged Samurai 
Wizard, The 
Word Challenge 
Wordo 
XBaslc 
XBE 
ZBaslc Complier 

The Innovative Penguin 9/81 

Broderbund Software 8181 

Big Flve Software Co. 8181 


12181 

Mlcroed 6181 

Tandy/Radio Shack 8181 

Automated Simulations 10/81 

Tandy/Radio Shack 11181 

Level IV Products 8181 

Level IV Products 4/81 

The Software Exchange 8181 

Hayden Book Co. 518t 

General Computer Co. 5181 

Med Systems Software 8181 

ABC Sales 6181 

Lobo Drives International 6181 

Micro Systems Software 4181 

Exador Inc Adventure lntnl. 8181 

Avalon Hill 6181 

Newtech Computer Systems 5181 

Instant Software 5181 


12181 

Software Affair 5181 

Med Systems Software 11181 

Dynacomp 9181 

Remsoft Inc. 1218t 

Racet Computes 9181 


12181 

12181 


Blechman Enterprises 11181 

The Mlc1operlpheral Corp 9181 

Southeastern Software 10/81 

Instant Software 9181 

Mumford Micro Systems 10181 

Small Business Systems Group 9181 

Prosoft Software 8181 

Prosoft 9/81 

Big Five Software Co. 8181 

Acorn Software Products 3181 

Allen Gelder Software 9181 

Instant Software 8181 

Subloglc Company 818t 

Ceedat 2181 

Supersoft 7181 

The Alternate Source 10/81 

Acorn Software 8181 

Adventure lnternat1ona1 8181 

lnterpro 4181 

Circle J Software Ranch 4181 

Discovery Games 8181 

Programs Unlimited 5/81 

Acorn Software 8181 

Mlcrofantastic Programming 4181 

Snapp Inc. 9181 

Computer Applications Unlimited tt/81 

Slmutek 6181 
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th& ~lication 
is available in 
microform 

University Microfilms International 

300 North Zeeb Road 18 Bed fo rd Row 
Dept. P.R. Dept . P.R. 
Ann Arbor, Ml 48 106 London. WC 1R 4EJ 
U.S.A. England 

o.~ ~·~~<1'\ 
~e ~~ ""'~~~~ 
~~ 1,f You 'ue Written 

CS)\J" State-of-the-Art Software-­
We'd Like to Publbh. ltl 

We're looldnt for SYSTEM .aftware: 

DISlt OPERATING SYSTEMS 
MONITORS 
PROGRAMMER AIDS/UTILITIES 
LANGUAGES 
DATA BASE SYSTEMS 
Then, •lt back and collect your 
royalty check•. Write for our free 
Programmer'• Klt today! 

INSTANT SOPTWARE, INC. >" 2 

SubmlHlon• Dept. 
Peterborou1b. NH 03458 

lf O
 microcomputiri!i j 


Back Issues 


January 1980......... . . . ...... $5.00 
February to June 1980... . .. .. . .. 3.00 

Single back issue 
July 1980 on... . ..... . .. . .. ..... 3.50 

Single back issue 

Add S1.00 per magazine /or shipping. 

10 or more back issues 
add Sl.50 per order for shipping. 

,..SH List of Adwmls11rs 011 pafltl 418 

r""1EP•1us~s! 

PROFESSIONAL 

FEDERAL INCOME TAX 
PROGRAMS 

• 	 fo1 Tf:l:S·80 M oae1 I o r MoaC"I 111 ReQwres 2 01'. i.. 
('ri..,es rtnd 32K 

• 	 (">St.ln!1ill jnlorma 11or1 Flf'l11yed ON w t!en Forms 
A.ul~C't1.ll•C.llly A.,, o•O'S DuOl•Cat•no E n tr 1e!: 

Us,,~ IRS P•t?>5'(.:r10ti."CI Cumo111t>r Genern led Pt .nt ou:s 

• 	 Pro •Oils 8)'Dil5S 1 ng or MaridtHorv En1 r 1e'ii 

Accuracy A S::iLJ•t>tf Oy f1101c Cncc 1i. Logic 

En1€ .•• pni y Pt>rt tn("nf Lines M uc;h Fas 1t>• tha n L1rie 
t:>y L111t!' Er,1ry 

• 	 Single Line Correc11on with li.ul orria!•C UpOale ol 
5'.,ic:r.:eiPdmg Jorn.ls 

Basic Pdc k i;"tig~ IQ40 1040A Sc hed ules, A B & TC 
~II !o r S100 00 Ai<101t1oriat Scneoutes SI'S 00 eacn 

S1n91e su~~Chil~S may be DI J! Chase<l separa:ei.,. 

Sena S2 50 to, Fu ll Oescriol•on ano Samples 
(aophea 10 pu rc hCH; PflCef 

MICRO-TAX 
P.O . Box 4262. Mountain View, CA 94040•

Call: (415) 964-2843 ..- 486 

PRACTICAL 
ANALYSIS 

Presen t s ccmputer progra111s fo r cormion 
ENG INH R!HG PROBLEMS: 

• MOTOR Cornpu tes the acce Iera ti on 
START 	 t irne for s t art ing electric 

motors unde r load 

• PIPELIN E Ca 1cu1 ates pressure versus 
fl owrc'lte curve datd poin t s 
or pipe l rnes 

o PIPE Ana lyzes branched piping 
OES ICJI systems to detenni ne 

fl owr a tC' S and pres s ures 

ar MOUEL I 
CASSETTE 

LE VEL II 16K 
OR OISK 

MOTOR STAA 
Pll'EL 1~£ 
PIPE DESIG11 

T 11 9 . 9S 
129. 95 
149. 9S 

All THREE 115 .00 

ADD 110 . 00 FOR DIS• 

SEND CH EC• DR MONEI ORO ER TO: 

Pl\ACT ICAL 
6518 

HOUSTON . 

ANALYSI S 
LA MORA 

TEI }/Of,J V'386 

~~ 
COMPUTER SOFTWARE 

10% Discount 
APPLE ATARI TRS 80 Lii 

Ad~enlure s.~es 11. , 1 t . AT. "P $17 95Tape 

C01'111C1 2500 T. AT , AP 13.SOT-
Oeathmue 5000 T. AP llMT­
Emp1reof1MO..erm1nd T, AT AP $31SO01tk 27 OOTape 

IOv•det• from Space r only 13 45Tape 

R..cue •I Rigel T. AT . AP 26 95Tape 
Su~' Sc.r1p1 f Only 2695hpe 

T1w a11·1 Lui Aedoubf T (Tape) $22 45 o... $17 9'I Tope 
AP IO•Ok ) 

Many more game. ut ilitoes. bus1ne». etc. available 
Din and C.1utt1 

Purchase by M .0 . Check (A llow 10 days to clear). 
orC.0 .0 

Add $1.00 Postage Per Order 
(M D Add 5% Sales Tax) 

For prtce aheel. wrll• to: 

~onlJa, ..-582 
Compuler Soltware 

PO BOX 59612. WALTER REED STATION 
WASHINGTON. 0 C 20012 

TOTAL 

DISKETTE 


BACKUP 


-s ­
00 NOT TAKE UNNECESSARY RISKS 


WITH YOUR SOFTWARE. 


If your d iskette software library is not com­
p letely backed up, or, if you ere wasting disk ­
ettes by making backup copies o f all vour 
d iskettes. your problem is solved! Using 
DUMPLOAD, the total contents of your disk· 
ettes can be safely dumped to tape. The hi · 
speed 11pe option allows si>< 36 or 40 track 
diskettes to fit on one C60 caseue. 

TRS-80 ~ode I 1 16K · 48K 
TRSDOS or NEWDOS80 Compatible 
May be used to back-up TRSOOS, VTOS 
4.0. NEWDOS, MICROOOS, or data 
d isks. !Single Density I 

- $16.95 on Cauette - $19.95 on Diskette 

Plus $1.00 handling !Indiana RltS. add 4" tu) 

TOLL FREE 24 HR. ORDERING SERVICE 


1-800.525·9391 IExt. 509) !Except Colo. I 

1·800·332·9259 IExt. 509) IColo. RltSidentsl 


or Mail Check or Money Order To : ,..., 
COMPLETE COMPUTER SERVICES l..=.J 
8188 HEATHER DRIVE • 
NEWBURGH, INDIANA 47630 .-496 

Luden 	 H19h G,;u"lk' 
Gamvs Htyh S.•r1P\ 
l'ln• Lti n-.-s 
Handoc;•P' 

BOWLING 
Sub<i111uh..'"!i 

Blmd ScOI~\ p(,lnl~ 
LEAGUE 

Av\!r-'gtr1'STATISTICS Sc:utc~ 

For the TRS · 80 • 

BOWLSTAT 2 .0 will generate team standing 
sheets suitable for poSling wilh (ull team and 
player stat ist ics. and also print s league scoring 
sheets. A · wide range of handicapping and 
scoring options meets almosl any league"s 
requiremenls Enlry of weekly scores " (asl 
and simple with extensive pro mpling Md 
i!n o r detectio n 

On Diskene with User ·s Manual 
fo r 1he Model I. II or Ill 

S79.95 

Manual Only 

(Dedue11ble on purchas<> o( Diskette ! 


$9.95 
J>o r.->idf'nO. odd 6% ~"s To., 

Datascore 
P . 0 . Box 995, Sharon, Pa. 16146 

"Trndk!mark of l <'llld1t C11rp ""'587 

Ti\5-8 0 Model 

SOFTWARE 

Machine Language 


Programs 
featuring: 
*GAMES. Fast 

Great Graphics 
action 

* UTILITIES · For 
novice to professional 

Send $3.00 for Demo 
tape (Refundable) 

SOFTTOUCH 
SOFTWAR E INC. 

V' 292 
P.O. Box 46607 

CINCINNATI , OHIO 45246 
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http:Cauette-$19.95


SHARE YOUR 

IDEAS 


Wayne Green Books announces 

April 1, 1982 deadline for 


submission of new manuscripts 

for consideration for 

the Fall Book List. 


For submissions procedures and 

further information, contact 


Chris Crocker, Editor, Wayne Green Books 

Peterborough, New Hampshire 03458 


r 'f 

is HAAO COPY 
STDAAUE 

a problem? 

Herj!'s the ideal way to keep your 
growing collec t ion of 80 Micro­
computing in order! The 80 Micro­
compuling Library Shel f Boxes. 

turdv. corrugated. white. dirt-re­
sista nt boxes will keep you r issues of 80 M icrocompuring orderly 
and ava ilable for constant reference. Self-sticking label are 
ava il able for the boxes. too. not o nly for 80 but also for Kilobaud! 
Microcomputing, 73 Magazine. CQ. QST. Ham Radio. Per ona! 
Compur ing, Interface Age, Byte and Radio Elec tronics . Ask for 
whichever labels you want with your box order Each box holds J 

full yedr of the above magazines. Your magazin library is your 
prime reference Keep it handy and keep it neat with these strong 
library shelf bo~e One box(BX1000) i $2 00. 2-7 boxes(BX1001) 
are $1.50 ach. and 8 or more boxe (BX1002) are $1 .25 ea h Be 
su re to specify which labels we should send. Shipping and hand ling 
charges are $1 50 per order. Call in your credit card orders on our toll 
free l ine 800..258-5473, or u e the order card in the back of the 
magazine and mail to: 

l~J'\ · · T M . IPeterboroughLOV. m1crocomput1ng NH · 
03458 

E ssssss 

ssss E 

Selling 80 Microcomputing, the only major journal for the users of the 
TRS·80 •, is a sure bet for getting the computer enthusiast into your 
store. Once through the door you can sell him anything. 

We know "80" will make you money . .. it's the only magazine for the 
TRS·80 • users and you know how many of those there are. So call today 
and join the dealers who make money with "80". 

For information on selling 80 Microcomputing, call 603·924·7296 and 
speak with Ginnie Boudrieau, our Bulk Sales Manager. Or write to her 
at 80 Microcomputing, Pine Street, Peterborough, NH 03458. 

· TRS·80 is a trademark of the Tandy Corp. 
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• INTROOUCTION TO TRS·80 LEVEL It BASIC AND 
COMPUTER PROGRAMMING- BK1219-by Michael 
P. Zabinski . Wrillen by an e~r\enced educalor , I h is is 
lhe book for those beginners who want to learn aboul 
computers wlthOul having to become an expert. II has 
praclical programs. useful line-by-line commenls. e .. 
cellenl flowcharts accompan ied by line numbers aM 
over 200 exercises which help the reader assess prog· 
ress, reinforce comprehenston , and provide valuable 
pract ical experience. $10.95. • 

• 50 BASIC EXERCISES - BK 1192-by J . P Lamo111er 
Tt11s boo rs s11uc1urea around the idea lhat the best 
way ro learn a language i s lhrough actual practice It 
contains 50 comp1e 1e1y explained exercises: state­
ment and aoalys•s of the problem. llow charts, pro­
grams and actual runs . Program subjects include 
mathema11cs, nustness. games. and opernt1ons re­
search. and are presented 1n varying revels of d1fl1­
cully . Th is lor ma1 enaD1es anyone 10 learn BASIC rap· 
1cHy . chec11:mg the11 prog,ess at eacn step S12 95· 

•THE BASIC HANDBOOK-BK 1174- NEW. SECOND 
EDITION by David lien_ This bOOk is unique. II is a vir­
tual ENCYCLOPEDIA of BASIC. Wh ile not favoring one 

~~~cfs~t~~:~~ru~~~~t;,"~ ~~~~i:;~~l~vs~~a~~ i:sAf,'~ 
compuler does no! possess the capabilit ies o~ a need­
ed or specilieO word . there are often ways 10 ac­
complish lhe same Iunction by using another word or 
combination o l words . Thars where lhe HANDBOOK 
comes in . It helps you gel lhe most from your com· 
puler ,bell a "bottom-of ·lhe·line" micro or an oversized 
monsler. S19.95. • 

•LEARNING LEVEL 11-BK 1175-by David Lien Wro\ ­
ten er oec •f for the TRS-80. thi s book concen1ra1es 
on Lc;el JI BASIC. explorong every 1mpor1an1 BASIC 
language capab1l11y Updates are included 101 !hose 
who have studied ttie level I Use1 's Manua l Sections 
include how \o use the Edttor . oual casset te opera· 
oon. pnnters and peuphera~ devices . and the conver · 
soon ll f Level I oroQrams 10 Level II $15.95 • 

•BASIC BASIC (2ND EDITION)- BK 1026- by James 
S Coan Th is 15 a tex!book wt11ch lncorpo;ates the 
iearn •ng o l com pu!er P'Og,amm1ng using lhe BASIC 
language w•lh lhe teaching of ma1nemat1cs Over 100 
sample programs 1llus1r11e lhe tec hrnQues or the BA· 
SIC language and every see11on is lollowed by prac1i ­
ca1 p1oblems. This second edition covers ch arac 1er 
string handling and 1he use or dala Illes. $10 50. • 

•ADVANCED BASIC - BK1000- Applica1ions. lnclud· 
ing sfrings ant1 hies . coordmate geometry, area. se­
quences and se1les. simulation graptung and games. 
$10.75 ' 

• SIXTY CHALLENGING PROBLEMS WITH BASIC 
SOLUTIONS (2nd Edition) - BK 1073-by Donald 
Spencer. pro,.des lhe serious s1uden1 or BASIC pro­
gramming w UM 1n1eres1mg prnblems and solutions_No 
knowle<Jge o r m alh above algebra reQuired Inc ludes a 
number ol game programs, as well as programs for 
fjnancial rn1eres1. conversions and numeric man1pula · 
lions. $6.95. • 

•PASCAL-BK 1166- by Paul M. Chi rllan . Professor 
Chlrl ian 's I ext book com bines a simple approach to the 
PASCAL language w ith comprehensive coverage on 
~ow a computer works, how to use a flowchart. work· 
ing lrom a lerminal as well as batch operation and 
debugg ing. Special allention is pa id 10 Idiosyncrasies 
ot lhe language and synlax llowchans abound for the 
~~~~~~~e ~~5<?f lhe experienced programmer. Well in· 1n2
elNTRODUCTtON TO PASCAL - BK1 169-Dy Rocnay 
ZaKs. A step·by·Step 1ntroduct1on tor anyone want ing 
to learn lhe language qu ickly and comple1ely Each 
concepl Is explained simply and In a logi cal order. All 
features of the tanguage a'e pfesented 1n a clear, easy­
10-understand format w Hh exercises to test the reader 
a1 the end of each chap1er II describes both s1andard 
PASCAL and UCSD PASCAL_ !he most widely used 
dia lec1 for small compu ters. No computer or program· 
mmg experience is necessary. $1 4 95. • 

•PROGRAMMING IN PASCAL- BK ! 140-by Pe1er 
Grogono The comput er programming language 
PASCAL was lhe first language to embody in a coher­
ent way the concepts o f s1ruc1ured programming. 
which has been defined by Edsger Dijkst ra and CAR. 
Hoare. As such. 1t is a 1andma1k in the development of 
programming languages. PASCAL was developed by 
N1klaus Wirlh in Zur ich; It is derived from the language 
ALGOL 60 bul Is more powerful and easier to use. 
PASCAL Is now w idely accepled as a useful language 
thal can be efficiently lmplemenled, and as an ex­
cellenl leach ing tool. II does nor assume knowledge o f 
any other programming language; 11 i s therefore suil­
able lor an in1 roduc1ory course_$12.95.· 

-GAMES­
• 40 COMPUTER GAMES - BK7381-Forty games In all 
m nine d1tterent categories. Games tor large and small 
systems. and even a sect ion on calculator games. Many 
ve,s1ons ot BASIC used and a wide variety ot systems 
represented A musl lor the senous computer games­
man S7 .95 ' 

eBASIC COMPUTER GAMES - BK1074- 0kay, so 
once you get your compu ter and are running in BASIC. 
then what ? Then you need some programs In BASIC, 
lhal's whal This Dook has 101 games for you lrom very 
simple lo rea l buggers You gel \he games, a descrip­
tion of the games, the II st ing to pul 1n your comput er 
and a sample run 10 show you how !hey work, Fun. Any 
one game wi ll be worth more l han the price ol lhe book 
for !he fun you and your family wi ll have wllh II. $7.50_ • 

eMO RE BASIC COMPUTER GAMES -BK1182 ­
edlted by Dav id H. Ahl. More fun in BASIC! 64 new 
games from 1he people who broughl you BASIC Com­
puter Games. Inc ludes ~uch favori tes as Minotaur (bat· 
tie the mylhical beast) anctEliza (unload your troubles 
on the doc tor at barga in rates). Complete with game 
description, listing and sample run. $7.50. • 

•WHAT TO DO AFTER YOU HIT RETURN - BK 1071­
PCC's firsl DoOk o l computer games .. . 46 different 
computer games you can play In BASIC .programs. 
desc1iptions, many i llustrations. Lunar Landing. Ham­
murabi, King , Civel 2. Oubic 5, Taxman . Star Trek, 
Crash. Market. el c . S 10.95. • 

/ "::.! , I 

• THEORY Z- BK 1226-How American Business Can 
Meer the Japanese Challenge- by Willi am Ouchi. Why 
are the Japanese ca tchrng up and surpassing 
Am erican indus trial p;oductivi t y? Wtial allows 
Japanese lndus1riallsts to offer guaranleed llletlme 
employmenl to \heir workforce? This bOok will help 
you undersland 1he Theory Z managerial ph ilosophy 
and i t s irnphcatlons tor the American colpornle fut um. 
Examples are given ol the American industrial giants 
al ready operating under Z·Slyle m.anagemenl , and lhe 
impact of this s1y1e on ine quali ly of lhei r executives 
and workers IS explored . A must for the alert business­
man, large or small . $12 95. • 

•SO YOU ARE THINKING ABOUT A SMALL 
BUSINESS COMPUTER - BK 1222-by Richard G. Can­
ning and Nancy C. Leeper _For a well -organized manual 
on lhe process ol selecling lhe rlghl computer system 
lor your small business. !h is text can 't De excelled . Oe­
signed lo introduce !he novice in dala and word pro­
cessing to the real benel1ts of computerization , lhe 
bOOk is lilled with money· and lome-savmg lips, photos 
of equipment . lists of suppliers. prices. explanarions 
of computer lerm1nology . and helpfu l references to 
additmnal sou1ces ol information. Everyone con ­
templating a. first computer instal lation should have 
th is book_ $14.00. • 

•PAYROLL WITH COST ACCOUNTING-IN BASIC­
BK 1001- by L Pool e & M _Borchers. Includes program 
l istings w ith remarks. descript ions, discussions o f the 
principle Dehind each program. file layouts, and a com· 
plete user 's manual with s1ep.by·step instructions, 
flowcharts, and simple reports and CRT displays. Pay­
roll and cost accounting features include separate 
payrolls lor up to 10 com panies, lime-tested lnterac· 
11ve data entry , easy correction ot data entry errors. job 
cos11ng flabor ol d1s1ribu11on), chec k prinfrng w ith lull 
deducllon and pay de1a11 , and 16 di flere n\ prrnted re· 
ports, including W-2 aM 941 (In CBASIC). $20.00. • 

•SOME COMMON BASIC PROGRAMS- BK1053­
publlsMd by Adam Osborne & A ssocoales. Inc. Perlecl 
for non·technical computeris ts reQu1d ng ready·lo-use 
programs. Business programs, ptus miscellaneous 
programs. ln~al uable fof the user who is not an ex 
peroenced programmer. All will operate in !he sland· 
alone mode. $14.99 paperback _ 

• PIMS: PERSONAL INFORMATION MANAGEMENT 
SYSTEM - BK1009-Learn how 10 unleash !he powe• 
of a personal computer for your ow n benefit in th is 
ready-to-use data ·base management p1ogram 
$11 95, ' 

-MONEYMAKING­
•HOW TO MAKE MONEY WITH COMPUTERS­
BK t003- ln 10 Information-packed chapters, Jerry 
Felsen describes more than 30 computer-related, 
money-mak ing, high prol it , low c apital Investment op· 
portunitles, $15.00. • 

e HOW TO SELL ANYTHING TO ANYBOOY- BK7306­
According to The Guinness Book of World Records, the 
author, Joe Girard. is " the world's greatest salesman." 
This DoOk reveals how he made a fortune- and now you 
can. 100. S2.25." 

• THE INCREDIBLE SECRET MONEY MACHINE­
BK 1178-by Don Lancasler. A different kind of "cook· 
book" from Don Lancaster. Want to slasl\ taxes? Get 
tree vacations? Win at Investments? Make money from 
something that you like to do? You' ll l lnd this book 
essential to give you the key Insider deta ils of what Is 
$~~~~- ~nvolved in starting up your own money machine. 

No C.O.D. orders accepted. All orders add $1 .50 for firs! book, $1 .00 each addil ional book, · Use the 01der card in this magazine 01 ilemize your order on a sepa,ate piece ot paper 
$10.00 per book foreign alrmail. Please allow 4- 6 weeks for delivery. Oueslions regard ing and mall 10 80 Microcomputlnfi Book Department • Pe1erborough NH 03458. Be sure to 
your order? Please write to Customer Service al the following address. Include check or detailed credit ca rd intormation. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 



• MICROCOMPUTING CODING SHEETS Microcompullng 's 
dozen or so programmers wouldn' t l ry to work without 
lhese handy scratch pads , which help prevent the li ltle 
errors that can cost hours and hours ol programming time. 
Available for programming is AssemblylMachine Language 
(PD1001). which has columns lor address . ins truction (3 
bytes). source code (labe l. op code . operand) and com· 
men ts; and for BASIC (PD1002) which is 72 columns wide. 
50 sheets to a pad . S2.39" . 

• z.ao SOFTWARE GOURMET GUIDE AND COOK· 
BOOK- BK1045- by Nat Wadsworth. Scelbi's newest 
cookbook! This book contains a complete descript ionPROGRAMMING of the powerful Z-80 Instruction set and a wide variety 
ol programming Information. Use the author's lngre· 
dlents Including routines, subroutines and short pro­-Z-80­ grams, choose a tlm&-tested recipe and start cooking!
$16.99." 

Hubert S. Howe, Jr. This book incorporates Into a •Z·IO ASSEMBLY LANGUAGE PROGRAMMtNG­
stng le volume all the perti nent tacts and informaliori BK11 77-by Lance A. Leventhal. This book thorough ly 
you need 10 know to program and enjoy the TRS·80 In · covers the Z-80 Instruction set, abounding In simple 
eluded are clear presentations of all inrroductory con· programming examples which Illustrate software de· 
cepts, complelely tested prac t ical programs anrt sub· velopment concepts and actual assembly language 
routines, details ol ROM and RAM and a1sk operating usage. Features Include Z·80 110 devices and lnterfac· 
systems, plus comprehensive tables , char1s and ap­ Ing methods, assembler conventions, and comparl· 
pendices. Suitable for the l irst time user 01 mn •- ex­ sons with 8080A/8085 Instruct ion sets and Interrupt 
perienced users. $9.95.• structure. $16.99.• 

•TRS-80 ASSEMBLY LANGUAGE- 8~ 1 2 17 -- oy 

680'-9----..J 
•6809 MICROCOMPUTER PROGRAMMING AND 
INTERFACING- BK1215 - by Andrew ·~ Slaugaard , 
Jr. Gell ing involved with Tandy' s new r." 1or Compuler? 
II so, this new book ff om the Bl""ksburg G1oup will 
allow you to exploit the awesome power ol the 
machine' s 6809 microprocessor. Detai led 111tormatlon 
on processor architecture . addressing mo<1es. reg ister 
operation, data movement , arithmetic logic opera· 
l ions, 110 and interlac ing is pt t.r vided. as well as a 
review section at the end of each cnav1er Four appen· 
01ces are included covering lhe 6809 ms 1r uc11on set. 
•peciflca11on sheets o f lhe 6809 fami ly Of p1ocessors, 
othe• 6800 series equipment and fhe 680916821 
Pe11pheral lnterlac• Aaapler. This book 1s a musl for 
the serious Color Computer owner . $1 3.95.• 

e INSIDE LEVEL 11 - BK 1183 - For machine language 
prog rammers' Ttl1 s i s a comprehensive reference 
Qu1de to lhe Le..,el ti ROMs. allowing easy ul1hza11on of 
tne soph1st 1ca1ed rouulleS they contain II conc ise ly 
exp la in s set ·ups, ca lhn9 seQuences . va,,able passage 
and 110 routines . Patl II presents an ent uelv ne w com ­
posite program stfucture which unloads under the 
SYSTEM commanu ana execu tes 1n both BASIC aoo 
mac nine coc:le w 11t'I I P'le ~peed and etf •c1ency o f a com· 
p11e1 Soec1a1 cons1aera11on is g1 ... en 10 0 1sk sy s1ems 
$15 95 . 

e PROGRAMMING THE Z-80 - BK 112?- Oy ROdnay 
Zak s H ere 1S as sem bl y language programm1n~ fo1 111e 
Z-80 presenteo as a 01091ess1ve. step-by step col.lrse 
This beoti; s rlOI Pl an eoucational 1e • I and a se lf · 
cont a 1nea reference book. useful 10 both tne beg1nn1np 
ano the eJ1.per1enceo pro9r amme1 wl"lo yi, 151"1 ro lea rn 
about rne Z·80 E:terci ses To test t he reader are 1nc lvo 
ed s 14 95 · 

A NEW PROGRAMMING SERIES 
TIMI Mlcroprocusor Softwar• Englnaerlng Sarias by •WORD PROCESSING AND TEXT EDIT!NG - BK 1194 
John Zarrella provides common sense descriptions - Pro"Y •des a firm bas is ror unde1 s1and111g word pro ­
ol advanced computer system topics for engineers, c: iess1ng te1mmo1ogy ana lor compaung systems 
programmers and development managers. Each SI 95 · 
volume is a self.conta ined review of a software •SYSTEM ARCHITECTURE - BK 1195 - Presenrs aengineering topic, explaining l undamenta l concepts c..lt::1a 1l ed 0Ye nr1ew o t advanc ed compu l er sys temin easy-to-understand language and describing 

Oes1Q•' •nc tvding obJec t arch11ec ture and c a pab1l11i;sophist icated software tools and lechniques. De· oasP.<1 addressing S9 95 •ta iled glossary of lechnical jargon is included in 
each volume. This series wil l help you l1nd the solu ­ •OPERATING SYSTEMS: CONCEPTS AND PRINCI· 
tions to your software problems. "lES - BK 1193 - Presenr s an ovel'\r1ew ol rn1: bas rcop­

era tinq system 1ype s . lhetr c: om ponenl s anel c apabrl 
1t1es $7 9~ · 

ALL NEW-FOR 80 OWNERS 
ENCYCLOPEDIA FOR THE TRS-80* 

ENCYCLOPEDIA FOR THE TRS-so·· Is 
the riewest peripheral for your micro­
computer. This ten-volume reference 
series contains programs and art icles 
especially selected to extend the docu­
mentat ion that comes with the TRS.SO. 
Volumes of the Encyclopedia are being 
issued one-at-a-t ime, approximately six 
weeks apart . This means that each new 
volume will reflect the latest develop­
ments in TRS-80 microcompullnl! . 
Encyclopedia for the TRS-80 is ava1l ­
able In two edi tions. The deluxe 
COLLECTOR'S EDITION has a hand· 
some green and black hard cover with a 
dust jacket. A soft cover edition is also 
avai lable. 
To order single hard cover volumes of 
the Encyclopedia please specify: 
Volume 1 EN8101 $19.95• 
Volume 2 EN8102 $19.95• 
Volume 3 (avai l. Nov.) EN8103 $19.95• 
Volume 4 (avail. Jan.) EN8104 $19.95• 
Volume 5 (avail. Feb.) EN8105 $19.95• 
To order sinple softcover vol umes of the 
Encyclopedia please specify: 
Volume 1 EN8081 s10.s5• 
Volume 2 EN8082 $10.95• 
Volume 3 (avail. Nov.)EN8083 s10.95• 
Volume 4 (avail. Jan.) EN8084 $10.95• 
Volumes (avail. Feb.) EN8085 $10.95• 

1 
\ EMCYCLOPlDIA 
IfOR lHE lRS-80* 

...... ,., ·­
• ...... ,r 

SPECIAL INTRODUCTORY OFFER 

Order the entire set (the first ten volumes)

of the Encyclopedia for the TRS-80 and 

receive the lenth volume FREE! 


10 Volume deluxe hard cover 

COLLECTOR'S EDITION -a $199 .50 

value. 


EN8100 $164.00 postpaid 

10 Volume soft cover edition, a $109.50 
value. 

EN8080 $83.00 postpaid 

ENCYCLOPEDIA LOADER is the 
software companion to the 
Encyclopedia for the TRS-80. Th is 
special series of cassettes will 
allow you to load selected pro· 
grams from the Encyclopedia in­
stantly . Hours of keyooarding time 
and the aggravat ing searcll for 
\ypos is eliminated by using \he 
Encyclopedia Loader. 

Encyclopedia Loader for Volume 1 
of !lie Encyclopedia of the TRS-80 
is available at a Special lntroduc· 
tory Price of $12.95 (a $14.95 
value). To take advantage of this 
offer specify: 

EL800111 s12.95• 

Additional Encyclopedia Loaders 
will be availabfe as each volume 
of the Encyclopedia for the TRS· 
80 is issued. To order specify
Encyclopedia Loader: 
Volume 2 EN8002 $14.95. 
Volume 3 EN8003 $14.95° 
Volume 4 EN8004 $14.95. 
Volume 5 EN8005 $14.95° 

No C.O.D. orders accepled. All orders add $1.50 for first book, $1 .00 each additional book, ·use the order card in lhis magazine or itemize your 0<der on a separate piece of paper 
$10.00 per book fore ign airmai l. Please allow 4-0 weeks for delivery. Questions regarding and mail to 80 Mlcrocomputlng Book Departmenl • Peterborough NH 03458. Be sure to 
your order'? Please write to Customer Service at the following address. Include check or detailed credit card Information. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 




• HOBBY COMPUTERS ARE HERE!-BK7322-lf you 
wan I to come up to speed on how computers work . 
hardware and software . thi s is an excellent book It 
star1s with fundamentals and explains tne cHcu11s. and 
the basics of programming. along with a couple ol TVT 
cons1ruc11on pro1ec1s. ASCll ·Baudol. elc This book has 
lhe highest recommendations as a teaching aid. $4.95 ... 

• THE NEW HOBB Y COMPUTERS­ BK7340 - Th1s 
book lakes 11 from where " HOBBY COMPUTERS ARE 
HERE•" leaves off. wi th chap1ers on Large Scale lntegra · 
t1on. h'Jw to choose a microprocessor chip, an 1ntroduc· 
t•on to programming, low cost lfO for a computer. com· 
outer ar1lhmet1c. checking memory boards and 
much. much more' Don't miss this tremendous value! 
Only S• 95 · 

•AN INTRODUCTION TO MICROCOMPUTERS. VOL. 0 
- BK 1130 ­ The Beginner's Boo~-Wn11en tor readers 

~:~e kanno~nt~~~~\"?n ah~~t t~o~~u~~:;,;~~~,!~:~dwl~~ 
everyone else who must live w11n compu ters and 
should know a li tlle about lhem The '1rs1 in a series or 
4 volumes. th i s book will eltpla1n how computers work 
ana whal they can do. Computers have become an in · 

-SPECIAL INTERESTS­

• UNDERSTANDING AND PROGRAMMING MICRO· 
COMPUTERS- BK7382- A valuable addition 10 your 
compul lng l\brary . This l wo-part 1ex1 includes lhe besl 
articles thal have appeared in 73 ana Kilobaud 
Mlcrocomputlng magazines on lhe hardware and soil· 
ware aspects of microcomputmg. Well·known authors 
and well·slructured lext helps lhe reader gel Involved. 
$10.95 " 

•SOME OF THE BEST FROM KILOBAUD MICROCOM· 
PUTING -BK73t t-A collection of 1he besl art ic les tha1 
have appeared In Kilobaud MICROCOMP\JTING. lnclud· 
ed is material on the TRs-80 and PET sys1ems, CP/M, lhe 
6080i8065/Z-80 chips. the ASR-33 lerminal. Da•~ base 
management. word processing, text editors and tile 
struclures are cove,ed too. Programming techniques 
and hard·core hardware construction pro)ecls tor 
modems. high speed casselle lnlerfaces and TVTs are 
also included In th is large formal, 200 plus page eel illon. 
$10.95." 

eTRS.80 DISK AND OTHER MYSTERIES- BK1181­
by Harvard C. Penn ing1on. Th is Is the def1Mive work 
on the TRS·80 disk system. II Is full o r de1a1led " How 
to" lnformal lon with examples, samples and in·deplh 
explanations suitable for beg inners and professionals 
alike. The recovery or one lost fil e Is wor1h the price 
alone. $22.50. • 

•MICROSOFT BASIC DECODED AND OTHER 
MYSTERIES- BK I 186-by James Farvour. From lhe 
company that brought you TRS·BO DISK A ND OTHER 
MYSTERIES! Con1ains more than 6500 lines of com­
ments for the disassembled Level II ROMs, s ix addl· 
tlonal chapters describing every BASIC subroutine. 
wilh assembly language routines showing how to use 
them. Flowchart s for all major routines give the reader 
a rea.1 lnslghl Into how the interpreter works. $29.50. 

• THE CUSTOM TRS-80 ANO OTHER MYSTERIES ­
BK 1218-by Dennis Kl l sz . More than 300 pages ol 
TRS-80 cus1om1zing mlormation Wllh !his book you 'll 
be able lo e1<plo1e your comp uter like never before 
Want to tum an s 1rack into a mass storage unit? In· 
Cllvidual reverse charac tern? Replace lhe BASIC 
ROMs? Make Music? High speed. reverse video. level I 
and Level II? Fix II if ii breaks down? All lh.s and much, 
much more Even if you have f'ever used a soldering 
iron ot read a c1rcuH diagram, this book wlll leacn you 
how ~ This is the defini tive guide lo cuslom1zJng your 
80 ' S29.95. • 

• BASIC FASTER AND BETTER AND OTHER MYS· 
TERIES-BK1221-by lewis Rosenfeleler. You don'I 
have lo learn assembly language to make your pro­
grams run fast. Wilh lhe dozens of programming locks 
and 1echniques In Ihis book you can sort al high speed , 
swap screens m the twrnkhng of an eye. write INKEY 
routines lhal people lhlnk a<e in assembly language 
and add your own commands to BASIC. Find oul how 
10 wrlle elegant code lhal makes your BASIC really 
hum. anel explore the power or USR calls. $29 .95 . • 

• THE CPIM HANDBOOK (with MP/M)- BK 1187- by 
Rodnay Zaks. A comple1e gulele and re fe1ence hand· 
book for CPIM- the ineluslry slanela<d in opera11ng 
syslems. Step-by -s tep lns11uc.t1on lo r everything from 
turnmg on the sysIem and u1sert1ng the d1skelte lo cor­
rec l user d1sc1pl1ne and remedial action for problem 
s1 tualions. This also includes a complete discussion 
o f all versions ol CP/M up 10 and including 2 2. MP/M 
and COOS. St4 .95 " 

• INTRODUCTION TO TRS-80GRAPHICS - BK1180 ­
by Don Inman. Dissat1shed wi1h your Level I or Level II 
manuai·s coverage of graphics capab1 lrt1es? This well · 
s1ructured book (suitable lor classroom use} is Ideal 
lor those who wan1 10 use all the graphics capabllr11es 
buil l inlo lhe TRS-80 . A 1u1orial melhod 1s used w11h 
many demonstral Ions. 11 is basea on lhe Level I, our all 
material is suitable for Level 11 use. $8.95. ' 

PA1CES SUBJECT ro CHANGE WITHOUl NOTICE 

• YOUR FIRST COMPUTER - BK119 1-by Roanay 
Zaks. Whelher you are using a computer. th1nl<ing 
about using one or considering purchasing one. lh1s 
book is Indispensable. II e•pla1ns whal a computer 
system Is. what it can do, now 11 works and now to 
select various components and peripherar un11s. It 1s 
written in everyday language and conta ins invaluable 
Information lor lhe novice and the experienced pro· 
grammer. (The firs! ed1t1on ol 1h1s book was published 
under the title ·· An lnlroducllon 10 Per sonal and 
Business Computing") $8.95. 

e MICROPROCESSOR INTERF ACI NG TECHNIQU ES 
- BK1037 - by Austin Lesea & Rodnay Zaks - wlll 
leach you how 10 in lerconnec t a complete syslem and 
inlerlace II to ali lhe usual peripherals. II covers hard· 
ware and software sk ills and techn iques, Including the 
use and des ign of model buses such as the IEEE 488 or 
S-100 $15.95. ' 

tegral part ol l1 fe and soc1e1y. During any given day you 

:~eou~':~~~dw~h sg1~::.~t~r~,~5 ~lart learning more 

• VOL. I - BK 1030-2nd Edition complet•IY revised. 
Dedicated to the basic concepts of microcomputers 
and hardware theory. The purpose of Volume I is lo 
give you a thorough understanding of what mic rocom­
puters are. From basic concepts (which are covered 1n 
detail). Volume I bu1ldS lhe necessary componen1s of a 
rn1crocompu ter system This book h1g1i11gn1s the dif ­
ference between m1n1computers and m1 crocompu rers 
St2 .99 • 

• VOL. 11 - BK 1040 (w1l h binder)-Conta1ns descnp· 
tions of ind ividual microprocessors and support 
devices used only w ith the parent microprocessor 
Volume II describes all available cn1ps SJ 1 99' 

•VOL. 111 - BKl 133 (wllh b1n<Jer1-Con1a1ns C1escnp­
l1ons of all support devices that ca n t>e used w ith any 
microprocessor S2l 99• 

• TOOLS & TECHNIQUES FOR ELECTRONICS ­
BK7348- by A. A W1cks1s an easy-to·unders1and book 
written tor the t>eginmng ki t bui lder as well as lhe eic · 
penenced hobbyist. 11 has numerous pictures and 
descnpt1on s at the sate and correct ways to use basic 
and specialized tools for elecironic projects as well as 
specialized melal working tools and lhe chemical aids 
which are used in repair shops. S4.95. ~ 

• HOW TO BUILD t.. MICROCOMPUTER- t..ND REA.LLY 
UNDERSTAND IT- BK7325- by Sam Creason. Theelec· 
tronics hobbyist who wants to bui ld his own microc.om· 
puter system now has a practical " How-To" guidebook. 
This book is a comt>ination technical manual and pro­
gramming gu ide lhal takes the hobbyist s1ep-by·Slep 
lhrough the desl9n , conslruction, testing anel debugging 
of a complele microcomputer sys1em. Must reading for 
anyone desiring a true understanding of small compuler 
sys1ems. $9.95." 

No C.O.D. orders accepted. All orders add St .50 tor first book, $1 .00 each additional book. ·Use lhe order card in lhis magazine or itemize your order on a separa1e piece ol paper 
$10.00 per book foreign airmail. Please allow 4-6 weeks for delivery. Oueslions regarding ~nc~ur;;:1~~~~ ~;~:i~fi:::f~::p,,~~~ Pn1~~,;:;;;r0n~. • Peterborough NH 03458 Be sure toyour order? Please write to Customer Service a11he following address. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 


http:microc.om


Still have storage problems? 
Fully TRS-80® Compatible 

(Model I or Ill) 

Disk Drives 
Model 148 2SOK, 1 Side, 40 Tracks . . . . .... .... . . . $321.00 

248 SOOK, 2 Sides, 40 Tracks per side ....... $439.00 
196 SOOK, 1 side, 80 Tracks . . ... .. .. .. .. . . $439.00 
296 1 Meg, 2 Sides, 80 Tracks per side . . ... . $S90.00 

Includes: Case and Power Supply - Fully Tested 

10 Day Money Back Guarantee 


90 Days Parts and Labor Warranty 1E.c1 S1100 1 


Standard Features Include 
• 40/80 Tracks • Speed constant <1~% 

• Hi-Temp stability • Single/ double density 

• Flippy Option Available 
Other Money Savings Opportunities Order by Phone or Mall 

ADDS MORE POWER TO YOUR SYSTEM 
CABLES TRS-80 
2 Drive Cable .. . .. $29.00 
4 Drive Cable ..... $39.00 

16K Model Ill .... $899.00 
48K Model Ill Save time ... Order by phone 

Diskettes 

w/ 2 Disks .. ... $1900.00 
Printers (Orders only: 1-800-621-3229) 

Syncom .... 10 for $35.00 Epson MX80..... $550.00 Information: 312-987-1024 
Plastic File Box . . ... $3.95 MX80 FIT . . . . . . $675.00 

MX100......... . $850.00 Tech. assistance: 312-987-1032 
Operating Systems 16K Memory Kits 
TRSDOS 2.3 .. . ... $14.95 Prime NEC 200ns dynamic 
40 Track Patch ..... $9.95 RAM. Comes with complete 
NEWDOS + 

40 Track ........ $99.00 
Newdos 80 2.0 ... $139.00 
Super Util ity ...... $49.00 
Make 80......... $14.00 
Make 80 Ill ....... $29.00 

instructions ... . . . . $39.00 rn 
[) 

MIDWEST 

COMPUTER 
1467 S. MICHIGAN 

CH ICAGO. ILLINOIS 60605 

IJ PERIPHERALS® TAS 80 1 ANO't CORP 

FREE! UPS GROUND SHIPPING ON ALL ORDERS OVER $100.00 

Quantity Description s each 

6% IL Tax 
(Minimum order $50.001 TOTAL 

Total D Check enclosed 
Bill my 0 Visa 0 Am Ex 

0 Master Charge 
Acct. No. _ _ _ ______ Exp. ____ _ 

Name-----------------~ 
Address ___________ _______ 

City _ _ ___ ____ State _____ Zip _ _ _ 

MIDWEST COMPUTER PERIPHERALS 
NOi Responsible tor TyOOQ•IOhtCll Et10fS Ptices Sub1ec1 IO Cnange w l O notice1467 S. MICHIGAN AVE. 

Drive Door t.t1v Not 8• As ShewnCHICAGO, IL 60605 
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• •
The best~~~~y can bUY 

• 


If your data is important use quality 
MAXELL disks. 

Buy our year-end special 
('til December 31, 1981). 

All MAXELL certified for single or double density. maxe11. 
MD1 51/4" 0 sector, single-sided 

For TRS-80, Superbrain, Apple 

MH1 51/4'' 16 sectors, single-sided 
For Micropolis Systems $29.95 

MH1-10 51/4" 10 sectors, singl 
For North Star, Zenith, 

MD2D Osector, do 
For Super, 

FD1 

f 02 

44.95 

$41.95 

$54.95 

The Mini-Diskswith maximum quality. 

24MiniMicroMart,Inc. ~ 

943 W.Genesee St. Syracuse, N.Y. 13204 (315)422-4467 
.-See List of Advertisers on page 418 80 Microcomputing, December 1981 • 415 



Why use their flexible discs: 

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 


Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 


when you could be using 


MEMOREX 

for as low as $1.94 each? 


Find the flexible disc you' re now using on our cross reference list.. . 
then write down the equivalent Memorex part number you should be ordering. 
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Memorex Flexible Discs...The Ultimate in Memory Excellence 

-·· _ ,, 

Qu ollty 
Memore• means quality products that you can depend on. 
Ouallty control at Mem0teic me.ans atanlng with the be.st 
materi.ats available. Continual suniemanoe throughout the 
entire manutacturlng process. The benel4t ct Memorex'a years 
ol experience in magnetic: media production, re1ultlng, tor 
Instance, In proprietarycoatlng formutaUons. The moat sophls· 
ncaled test ing procedureayou'll find anywhere in the business. 

100 P9rc•n t En or FrH 
Each and every Memore• Fle•ibJe Oise is cenified to be 100 
percent error free. Each traci< ol Heh fhtlClble dlsc Is tested. 
indMduaHy, to Mernofe:it's alringent standards cl e•cenence. 
They test algNil ampfitude, resolutk>n, low-pass modulation. 
overwrite, mlsstng pulse error and e•tra pulse error. They are 
torqu•te.sted, and competitively teated on drives available 
from almoat every major drive manufacturer In 1he Industry 
Including dr'ivea lhat Memorex manufacturers. Rigkt quality 
audits ere built Into every step o4 the manulacturtng proceaa 
and strinoent lestlng result in a standard ot excellence that 
assures )'OLI. our cuatomer, ot a quality pioduct des~ned for 
increued dat• retlablllty and consistent top performance. 

Cu•tome....Ortentecl PacQglng 
Memorex's commitment 10 e:iccettence doea not stop with a 
~amy prOducl They •re proud oi lheir flexl~e discs and they 
package them w ith pride. Both lhelr pa.ekagino and thelr 
labellng heve bffn Cleeigned with your ease of idenUficallon 
end uae In mind. The desk·top box contalnlno ten d lacs ia 
con'ilenlenl tor Hllng end storage. Both box lab<ltll and Jacket 
18bels provide fun Information on compatibility, denshy. sec­
toring, and rec:ord length. Envelopes with muHHenguagecare 
and handllno lnslruetlons. end COI04'·coded removable labels 
11e Included. A WTite-protect feature Is available to prcwkle 
dala sec:ur11)'. 

Full On• Year Werranty- Your AHu,.nce o f Qualtty 
Memorex Flexible Otscs will be replaced by Memotax ii they 
ue round to be ttefecUve In rnateri1Ls or workma.nship within 
one year Of the da•e of purchase. Olher than replacement, 
Mem0tex wm not be responslble tor any damages or IOSUa 
tlncJudlng conseQuenUal damages) caused by the use of 

Ouant tty Dlec:ount• Av1llable 
Memore• Fle•ible Oiaes ere packed 10 discs to a certon and 
1O canons to a case. Ptease order onty in increments of 100 
units tor quantity 100 pricino. We are 1tso willing to aceom· 
modate your smaller orders. Ouantllies less then 100 units are 
available In Increments of 10 units at a 1mb surcharge. 
Qu • n1tty d lecountl are also available. Order 500 or mOfe 
di.see at the same time end deduct 11&; 1.000 of more saves 
you 2": 2.000 Of more saves you~; 5.000 or more saveayou 
4CM.; 10,000 CH more saves you 5.,; 25,000 or more saves you 
6%; 50,000 or more saves you 7~ and 100,000 or more d iscs 
earns you an 81Mi discount off our auper lowquantity 100 prlce. 
Ajmost all MeMOfex F..xlble Ofscs are lmmedlatety avanable 
from CE. Our warehouse facllitles are equipped to help us gel 
you the quality product you need,when you need IL If you need 
further aeaiatance to find the flexible disc that's right for you, 
call the Memorex compatibility hotline. Dial 800-538·8080 
endaak for the lleM1blft disc hotline extensk>n0997. In C.l;tornia 
dial 600-672·3525 elCten&ion 0997. 

Buy with Confidence 
To Oet lhe fHIHldeflvetyffom CE OIYoUr Metl\Ofe'.l Flu.Ible 01sca, Hnd 
0t Phon• yOUt OtOtt dit«:tty toout Compu1et Products OMtion.8e 1u1e 
to c.lculat• you, pnee u~ng the Cl! priC.. In this ad. Mlehi9111reslde"'' 
pl•aM add•~ aale:s lu. Wtttt tn pUrehaM Otdetl are aecepted from 
•PPf0'4d goMrnnMnl ao-nc..• and ~ •.ti ••led hr~ al • 1()Ill,; 
aurc:Niv- for Ml 10 biffing.. AH uHts are ·~ to av•ilab'111)', 
.ac:eptance and -,•rifM:9110n. All ..,.. "* Ii.nil. Prtees, "'"'' and 
apedflcatlons are autJt«t lo change without not lee. Ou! OI stock ll•MI 
will ~ placed on bKkorder automaticat.?y uNeu CE it iostructed 
difter.nUy. Minimum Ol'det S50.00. lntern•Hont10fdera ate lnviled•ith 
a UO 00 turchaive IOf ~al htt\Clling In addition lo&hlppingchargea. 
All thlpmenlt are r 0 8. Mn A/'oof, Mlento•n No COO'a pleue. Non­
c11rtlftec1 and l0te6Qn ef\Kkt fequtre ba"k ele••ance. 

Mail oroett. lo:; CoMltlun~lon• El.ctronlet. Boll 1002', Ann 
Atbol, MielniQan 48106 U.S.A. Md S800 pe1caH0t pa11 lare11ae of 
100 8·1nch diau or S8.00 ~' cue OI 100 5 · lnd'I mltll-dlaca few 
U.P s. 0'°41fld stwPl)lng and handling 1n tn• eo"11nent•I U.S.A. II you 
nave a Mt.t1et Card 0r V'IN ean1 JOU IMY cetl anytime and place 
1 eredll card order Ord., tolt-t,.. in 1ne United Stale.L C.11 
anyUm• 800-521 ....... t • ti y0u 111 outSloe 1ne U.S. or 1n Mtc:hiv-an­
d i11 313-91-4,444.-, 0.•._.. lnqulrt.• ln•lt.O. Aft Qfder lines al 
CommunlCMIOl\t !-.ctronk.t 1te ttaHeo 2• t\OOfL 

Order Toll-Free! 
(800) 521·4414 

In Michigan (313) 994-4444 

-~OMMUNICATl~~S 

- ELECTRONICS"• 
Computer Products Division 
854 Phoenix 0 Bo• 1002 0 Ann Arbor, Michigan 48106 U.S.A. 

MernoreJC AexibJe Discs. Copyright•1u1 Commu,,.catlo"t Electronlee"' C.11 TOLL·FREE (llOOI 521 -4414 or 011tolde U.S.A. (3131.....,_ 



SEND FOR OUR 
FREE 

CATALOGUE! 

AMDEK 1006 
GREEN PHOSPHOR MONITOR 

IN STOCK 
NOW! 

EPSON MX-80 

REDUCED TO 

FREE 
SHIPPING 

Cat No. 2886 

$525.00 
CABLE FOR EPSON TO TRS-80 EXP. 
INT. 

Cat No. 3048TR 

• High Resolution! 
• Perfect for TRS-80 

$174.95 
Cat No. 2999 

$155.00 

SOFIWARE SPECIALS 
STARFIGHTER ADV. INTL. 

Cat No. 3209 Mod 1, L2, 32K, Disk 
$29.00 

FLIGHT SIMULATOR SUB LOGIC 
Cat No. 2850 Mod 1, L2, 16K, Cass 

$23.00 

$27.95 
TRS-80 KYBD. TO EPSON INTER­
FACE 

Cat No. 3150 (Complete) 
$89.95 

TRS-80 BOOKS 
BASIC FASTER & BETTER 

Cat No. 3246 
$27.50 

TRS-80 DISK & OTHER MYSTERIES 
Cat No. 2959 

$19.95 
TRS-80 MANUALS Call for info 

HOW TO ORDER 
Mention this ad and WE PAY SHIPPING (UPS ground only). Write or 


phone. Pay by CHECK, M/ C, VISA, or COD. (Add $1.40 for COD.) Of­

fer expires Jan. 1, 1982. 19511 Business Center Dr., Dept Vl2, 


Northridge, CA 91324 

(800)423-5387 (Outside CA) (213) 866-9200 (Inside CA) 


When in Southern California visit our two retail stores. 


El.ECT'i{ONICS 
19511 Business Center Dr. 2301 Artesia 
Nothridge, CA 91324 Redondo Beach, CA 90277 

.-See List of Advertisers on page 418 80Microcomputing, December 1981 • 417 
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0 Renewal 

http:Aoe>hcar.on
http:Process.ng
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Mt:I: r -Tl1~ MTI ~AMILY U r:' 

LOW COST COMPUTERS 


~ I t I • I • • .. 

- . . . . ' 

•CPM 
• WINCHESTER 

HARD DISK 

~ . . 
• 80 x 24 DISPLAY 
•4 Mhz 

OPERATION 

• 90 DAV WARRANTY • CPM OPTION 
•LOCAL DEALER SERVICE 
• MODEL Ill COMPATIBILITY 

• GREATER DISK STORAGE 
• 4 Mhz OPTION 

MOD Ill PLUS/140 
We have taken the basic 16K 
Model Ill expanded the memory 
to 48K and added our MTI Double 
Density. Dual Disk Drive System. 
System is fully compatible with 
Radio Shack DOS and peripherals . 

$1998. 

CPM/80 x 

MOD 111/240 
Same as the MOD Ill PLUS /1 40 
but has double storage capac ity, 
and 2 dual headed 40 track 
drives. 

$2449. 

24 Display $699. 

MOD 1111280 MOD Ill/WINCHESTER 
Has 1.5 megabytes of storage Our largest bu1ineu computer 
and utilizes 2 dual headed 80 system. 5 .7 megabytes of 
track double density disk drives storage. Includes a 5 megabyte 
with DOS plus 3.3. Winchester hard disk drive and 

80 track dual head disk drive 
used as back up and for con· 
ventlonal floppy disk operat ion . 

$2799 . 	 $5399. 

4 Mhz Speed-up enhancement $149. 

Phoen ix. AZ.... .. (602) 244 ·9739 
Sierra Vista . AZ ... (602) 458· 2479 
Tempe. AZ .. ... . . (602) 839·0546 
Tucson. AZ ...... (602) 323· 9391 
Anaheim. CA ..... (714) 773 -0240 
Covina , CA .... . . (213) 332· 4088 
Goleta. CA ...... (805) 967 -7628 
Huntington Bch., CA (714) 842 -1345 
Inglewood, CA .... (213) 673-3295 
Lancaster, CA .... (805) 942 -5747 

MTI AUTHORIZED SALES AND SERVICE CENTERS 
Northridge, CA.. . . (213) 886·9200 Norcross. GA ..... (404) 449· 8982 
Port Hueneme, CA . (805) 985 ·2329 Blackfoot , ID ... .. (208) 785· 1497 
Redondo Bch.. CA . (213) 370-5556 Collinsville , IL . ... (618) 345· 5068 
San Diego, CA .... (714) 275· 4243 Shreveport . LA ... (318) 865· 7583 
San Jose. CA... . . (408) 946· 1265 Anoka , MN . . . . . .. (612) 427 · 5783 
Santa Cruz. CA ... (408) 427· 0836 Joplin, MO ....... (417) 781 - 1748 
Valle jo. CA ...... (707) 694· 7550 Missoula, MT . . ... (406) 549-9715 
Walnut . CA .. ... . (714) 594 -8311 Raleigh , NC ... . .. (919) 755- 1175 
Groton. CT ...... (203) 445 -5 166 Grand Fords, ND .. (701) 772· 7848 
Hollywood. FL . . .. (305) 981 ·1 011 Jericho. NY . (516) gg7. 9559 

Manhasset, NY . . . (516) 869· 8335 

Troy, NY ..••.•.. (518) 273·8411 

Maumee, OH . .... (419) 893-4288 

Dallas. TX • • •.•.• (214) 247· 867g 

Cheyenne, WY . ... (307) 632-9132 

Mexicali, BC •••.. (714) 357· 4717 


OVERSEAS 

Australia . . . • . . . . . . . 3877·8946 

Belgium... . . ....... 1663-2452 

Rep. of South Africa . . 2145·1 047 


MICROCOMPUTER TECHNOLOGY INC. Call or write for free brochure: 
3304 W. MACARTHUR, SANTA ANA, CA 92704 U.S. PRICES, F.0 .8 . SANTA ANA 

CALIFORNIA AND MAY VARY BY AREA. (714) 	979-9923 e TELEX 6780401 TABIRIN 
..... 28 




	Front Cover
	Contents
	A Runner's Logbook
	The Philatelist's Friend
	Buyer's  Guide  to  Peripherals and Micro Electronics 
	The 80 Limited 
	The House Plant Index
	DEPARTMENTS
	Remarks
	80 Input
	News
	Education 80
	80 Accounting
	Kitchen Table Software
	Exclusive Oracle
	Soft Bits 
	80 Applications 
	Reviews
	New Products
	Reload 80
	Calendar
	Reader Service
	List of Advertisers

	APPLICATIONS
	COINS
	Sharp Marketing 
	Shopper's Aid
	A Gold-Plated 80
	City Accessibility Calculator
	Analytic Inventory Management 
	The Logger
	Sheer Lunacy

	CONSTRUCTION
	Real World Interface-Part III
	Another Noise Maker 

	DATA MANAGEMENT
	80 Black Book
	Get Organized

	EDUCATION
	The Chess Tutor
	Specific Heat

	GAME
	Capture the Computer
	Golf Tee Solitaire 
	Writers of a Lost Art
	Color Concentration 
	The Magic Cube

	GENERAL
	Let's Get Rude
	A Macroprocessor for Basic-Part V 
	USR Usery
	The Freebie
	NEWDOS/80 
	The Sargon Saver-Part II
	The Ins and Outs of EDIT
	POKE A, Color Computer
	Lenny's Story

	HARDWARE
	IBM Joins Tandy
	80 Cruise Control

	REVIEWS
	Home Study Assembly Language
	The Cognivox
	The Soul of A New Machine

	TUTORIAL
	Pocket Full of Chips
	The Conversion
	Queue Theory
	FOR my NEXT trick . . . 

	UTILITY
	Print Spooler
	The Dumpster 
	Mergers
	The Sentry 
	Ready- for the Model II?
	The Death Wish
	Dexterous Data Entry
	The Floppy Fixer
	Cheater's Poker
	More Write Stuff

	List of Advertisers
	Back Cover



